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Met hod and device for focus managenent when recording
on optical storage nedia The present invention rel ates
W 2006073268 zi ng the focusing of a recordi ng beaPCTHE206/050054
recording on recordabl e doubl g-1ayer storage nedi a.
The present invention is particularly advantageous for
Meth&Catl deivegeiois mﬁﬁ%geﬁﬁﬁpwﬂéﬂ@c@ﬁimﬂ csl strhicmbdia
storage nedia. In order to neet recent demands from
the gam ng industry and others for an inproved
performance of the data rate, the spinning speed of
optical discs, as one exanple of portable storage
nmedi a, has been increasing. However, by increasing
this spinning speed, error margins associated wth,
for instance, the optical disc at the increased
Spi NNi Nghs BRESht FRCHAGS RelatéSrofphfiIARS R T6Eusie S8CkEsaRE beam
error margins, steps and neasures are devel oped in
whep repording op revoidibleatvablerlgysrestaage mgh@v’ﬁuh preschbinpent®a. is

atent 5,561,645 A discloses.a and

partpiaR] g0 o S s SRerae pdn foris PEcoRiR ek storage
mediEdi um The apparatus includes noving nmeans for noving

an optical head in a direction perpendicular to the

r ecor di yondetiounses eecast demanisfrgm the gaminguisdyseyiand eherst for an
imp o&%&ﬁ&%&ﬁ&n%@%# 1189 Hﬁta kfgt"élsr%lé 5}% fﬁn@%ﬁ&d%foﬁg&g 9?5%% %? one example of
portilslé kteeige dnddiz) hbs Bevn 1ﬂ¢reabmg mv@v&o Byl SncRdasidg this gplahmg speed,

generating.a mark efficienc gnal at several tria
errof pargAnSA88qigtes with ey istange, ﬁ%e @M@ah@watém fngreaprd,spinning speed

n Ay Sinki!

decrSh @RS 0 SORLRIARERE Betrl Bl lrdrina Bl RS ihsures are developed in
ordeemmovgiegandlensmmah inorovepparfocmanieng, adJ usting t he

position of the novable focusing neans so that the

val ue of the focus error signal is maintained at the

of fset value. The mark efficiency signal is a neasure

dependent on the relative illumnation of a plurality
of phot YSawtent 63563, 645 Iz%edlgtios:ee aduthorband apipsuatusielsfocusmg a

chan in t he focus it t he recordin
recof b et st e s ARoRb iy e eans for
movﬁr%ceﬁi &tiegl hebg ey ﬂfrectiohg)eﬁﬁhﬁi@ﬁmﬂﬂﬁe rdtotdihge@unédssko change
bit error rates of ta during reading and witing

the ﬂogus nRstionad the weordingdight heam irradigted bptheroptieplthgad. The method
com@ﬁge% IHI %%01%?%@8@%51&@&%?& %lﬁﬁ]toii) t)lﬁ)gll(?igg 8tfg S %hﬁp m%{:al %eneratmg

a mdiR aﬁhﬁkmy Qignplodt seweyalstiglfociat posiions) deteingning the mark efficiency
. heasures. There is t hus a need to, provide inmprove
signplporrespradingdman in-focup pesiton. deterrmining Feidichyalunal fhe associated

foculetrbt anaﬁ,f aﬂ?&tlﬂjnfg ﬂe@yrﬁfng;c‘ Q&jﬁﬁﬂﬁ tﬂ@ﬂés?tlon of the movable focusing

means so that the value of the focus error signal is maintained at the offset value. The mark

efficiency signal is a measure dependent on the relative illumination of a plurality of photo
detectors.

The above document discloses changing the focus position of the recording
light beam based on determined reflected light during recording. However, the performance
in terms of block or bit error rates of data during reading and writing is important for a
consumer. It is observed that US patent US 5,561,645 A does not include the step of
changing the focus position of the recording light in dependence upon any such data error

rate measures.
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The present invention relates to determ ning optim zed
focusing for recording on recordable nmultilayer
w@ eweloTidshg doubl e-1 ayer) portabl e storage nedPEI/IBRO@050054
i s achi eved by using separatesfocusing for witing
data to a storage nedium and for reading data fromthe
st or ageThadiigius b dtedRProvide improldibfodas Mahfpeaicat, @épetialy during
rrultllayer storage nedium It _is a first object of the
ritingefifonble-layer gtoragedneia.separ at e f ocusing for
wri ti ngTﬂé‘g&sélﬁ Htlfn??éiiét@sgto%ﬁe?rnfhﬁ’%sétﬁﬁlz%‘Hc'uél?ﬁ ?(%‘ Tecording

storage nedi um cor ing to t aspect
on r¢woednblet multilayet (includinpidsuldbjlaer) pestablelste@ugambdiaa et hod
of dete ni n first, focus offsef parangeter, val ue
Por ‘e i Tags S by asink SoEmae R e TGS fal b & Storage
med iR b Tor I?@a?lﬁ% Oty RoRShE 5101426 thed RSP T6r éa@ﬁ bae 8f e Qfata 1a ¥]ers of the
par amet er value for reading, the method conprising t
multglayerstasdgemediimg t est data sequences using different
estimated first focus offset parameter val ues, reading
the test data sequences using the determ ned second
focus offset paraneter val ue, determ ning values of at
| east one data deviation neasure of the read test data
sequenclds & first gbjereefdhe present dfveptien tosdaterminasepanate; focusmg for
. f f
w545 5 R BRLAIPASH AEFRry P ARRLALT A0 s
aspethef theprsent iedniion, Ukis objectit al:lﬁa@dd byl’mméﬂlbd ofl d@teﬁuﬁmmg a first

nmeasure, such that the block error rate of the
focus gffsrt patamstervginedar wating confentidatafoagny HLaYﬁwttniag%\y@fhum based
ek
on s TR TR ek b P PRGN ihod Qfrising the
stepsbbwa‘gmg tesdamarsequences using diffenent étireated fied fooms offsletfparameter

offs rame er val ue, m zed a se
valug, reraing e RIS seliitces woBe thateamns Aspond ol Gifsey ggrameter
valué e&e%rﬂrﬁh@ Jal&PeY Al &st ettt e vifion Widabiird @f %t@a& Rstalth
reading data fromthe nultil ayer storage medi um
sequaness rfoll atdeastsomte of th@wmatqkﬁstfocus off$et paramesten tvalues, and

dete 11;f1§negt thﬁg}'sé&;&ué P%gétlp&ganaez?r VA erﬂlﬁ e%ﬁg?cef% ntthe Jetétthined values

of atledse b it @evAatidn Bbastft; ichahdtand bloak aet @fe ofahé!Rall @it of content
witing data to a mul ti | ayer storage nedi um based on a

datagwritethiorfbe mydidlayry stoseagsmerdinmavhilsstgethe detormined fisshfapus offset

paraIﬂefe%tVafug‘e‘ihlér f o% th%"’l'{uﬁﬂﬁtyglr st%ﬁ% yﬁl@ﬁ%&!ﬂlg]{lag {'ﬂg' determined
I'SI ng uni rranged Wige rest

secoﬁdtf@c@@ﬂfsammndtﬁ\tah& Btrﬁfn&gﬁe(ﬂmdl um usi ng di ffer ent

estimated first focus of fset paraneter val
dat a- r eHdt a&eeRd OO J&Ffr%fﬁé%areﬁ%ﬁ ySRteto Pray %agea dierflegegmining

sepatt® ?ﬁc'ilgiﬁg $6r3N 2G5 ?id‘éﬂd%édiﬁg gat§ G e hRfEEy Y shcigle medium.
par anet er val ue, I rst data deviatlon
Accm!lafguo ¢hiel ed:aenmaspen‘goﬁihe preacnt amgetion,chid ebechis mchivaddihysa first

I ISt devi at |
focus offa et parameter va ue- (? terrnlmng unit for determining a first focus offset parameter

value for writing data to a multilayer storage medium based on a determined second focus
offset parameter value, said first focus offset parameter value-determining unit comprising a
data-writing unit arranged to write test data sequences to the storage medium using different
estimated first focus offset parameter values, a data-reading unit arranged to read test data
sequences from the storage medium using a second focus offset parameter value, a first data
deviation measure-determining unit arranged to determine values of a first data deviation

measure of the read test data sequences for at least some of the estimated first focus offset
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nmeasure of the read test data sequences for at | east
sone of the estimated first focus of fsetparaneter
W 20060332682 control unit connected to the dat a-R€T/AB20¢5/050054
unit, the further data-witing unit and the first data
devi ati on neasure-determ ning unit, said control unit
parabRted Falies, angatol witCcnhédtd sorthé dag-viritthgtumit] thddther data-writing
sequences_using different estimated first focus offset

unit gaql theeftrah dajadydadion mapanrquletarmining pnif gpid coptplapdidaeing arranged fo
| . .

conf A 31 ckep L A ATEASERLR AL fous it pramce

valup® asadirg thé tdshédata sapiehe@s sitdg haecmg foncadfstoparahetbevddte,

dete?pggeggg\gahi;ﬁh gof g‘é]{elgqtnaﬁ%% ! id%?]itéti&? glggsu?%f g E@g&%ﬁnﬁ;tg rsequences for
at 1eRR 8B L fhe\RliMEtel Tir SORRGERECARAG el Viifucd AR dBtIRbhing the first

val ues of at Ieas_t one data devi at i on neasure, such
focus ffsettpamnigtercialuerin depanderceatpon ithe deterthinag vabifes @éintileast one data

W.itten to the ti]ayer stor medi u Lle [
deviffon iRt e it blof BfroPlsR &Fe FRM-alb i St spe
multilg$ét storfds hbdumiliild i the deteRiRed Bl foBud k& pdfdnitder value and
t he determ ned second focus_offset paraneter value, is
readrffain theApeltilayer sterage medivgn whjle vsing thetdeterpinedsagond focus offset
aereggg%qu%gn i%’d de a device for storing a paraneter
ParaE e rad 1 8 et erm ni ng separate focusing for witing

dat a t oltdna thirksbijeuy ofl e Pprésennint drgionsd prdvidears delicerfagsioring a
medi um on the sane nmultil ayer, storage nedi um .

parapetes related tq deterquining sepatatg Joising Jor WHENY defa éyand reading data from

the thiflfifyet &&agé p(}eﬁilﬁ)lpbﬁ sathe Z?l?th’ciﬁ. &dst&)i%@méaﬁﬁﬁ A& cording to this
mediuminitralizing device for fnitiafizing a

thirdhaspedtlofi yterpretent ingentivng thimobjedt éy ahieved by astoragegeedium-initializing

medium.ini.tializing device is arranged tpo receive the.. .. .
deviff o FRER AT BT SAStTesR T B OPEE RUbPREF gy mitialzing
devibd {sSkrahSEd® r&ichviathe RRAMAT RorYR HEdiGR! B Meticd GotPliding a first

for determning a first Tocus offset paraneter val ue
focus offsetpatamegerdatug-determining uhit fyraletesmining)e finst doawmnolbiagtgdrameter

valug S b el BE A B P0G s B e P RpsPOOP B EmPR HGond focus
offsétpatantctdiiaiue] §6d frst Bdcas WifbdtipathmuidrtvaRict dRgREhih® uiiit té@prising a

test data sequences to the storage nedi um using L
datagyriting @it areangpdrie weitertpyt slatarsggupncest todbq stprpge medmym using different

B

sequehdes dtonp theaporhgy medilimeysirg 4 secoid fhativoffey patineter value, a first data
measure-determ njng unit arranged to deterénége val ues

devighonymeasues deigrmin g Wit rgnesie siicampr vehis pba fryt dafp deviation
mea§lft Bf HEGAS 't%?csdfafaosreqééncgseﬁﬁ bt RATBoME of iR SRR focus offset
Irst focus offset paraneter values, a control unit
parapeten ¢alues) atcontrblainitadonaneated forthe datatwritingeinitythietferther data-writing
datg-witing unit and the first data degviation. . .

unit 35, Fher s o tion Gt -delemiN BB I SFIo SRR FO G ping arranged to

contB] WARERANE RsEQIM §eQ;[|u_eMe‘s hkiﬁg difR9ert @im&tRY First F6t8 BERSt parameter
using different estimated Tirst focus offset paraneter

valugs repding the tast daja s¢qpiendss using aseemgUecuseiTsgipatemeteseadagad

deteltrgl%'ijnsg VA Jess% aPRAE r(;gé data \(llg\lligtei‘()n measure of the read test data sequences for

at least some of the estimated first focus offset parameter values, and determining the first
focus offset parameter value in dependence upon the determined values of at least one data
deviation measure, and arranged to determine a first focus offset parameter value, such that

the storage medium-initializing device can initialize the multilayer storage medium by
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determ ning val ues of at |east one data deviation
nmeasure of the read test data sequences for at |east
W@ 09/ 0268 he estimated first focus offset par aP@/EB2006/050054
val ues, and determining the fiyrst focus offset
par anet er val ue in dependence upon the determ ned
storivi@ latRast @fpadimdt@agilueahst isladl @ted fMvtha firdd fodiB @$fdétHardider value on
arranged to determine a first focus offset paraneter
said gtorage medigm. that the storage nmediuminitializing
devi ce
pyst or i o SO @ject BT Eraht iy RS 19 pRARES HEHL DT using
sepatrate fdvasihg merﬁmongatm fof aetregplingdeth Gomvihe mﬂn]ayem;ltdage medium,

for SR TP A e S s e b 36 ssect o
the proeHBInEntioR Y bBsjbd1Ss inﬁélfeél By aNfeth&PSH \ﬁﬂtl&?&ﬁﬁéﬂt AFalo]

mul tilayer Storage nedium for storing content data on
multilagerrstiragd modinms thermegbodretinrisingibe steps afiohtainingiasparameter at least

t he resent nyentio this obj.ect
relatb K 10 S stmBariiet it drefediniiiioviishs Bpig hethdd of
detefibinirig! 2HBE forh PGS pARtHctévalub eorrteltlmgiccﬁ@ém ditsiona rhil€ilayer

steps of obtaining a paraneter at | east related to the

storggiernaqdiymp dasedemfasdaterprreshiceend fpoaps effses parametenyalie fasyeading,
wr1tﬁ§qgestte8tf %trtahasee Fgﬁclaé) QTHS% dﬁﬁtreg{t g;l 'ntgd i’gl(')sfrt] rd'cﬁ% off?eﬁ ggrameter values,

readifig the taty@rta sdquedge using thuﬂdm&ﬁcbdcsec@ddetwoffseephraﬁe@n@hlue
focus offset paraneter value for reading, witing

detefraigingqvadues of aLlepdt eue datp dgviation Beasyre @”stht FRad dest ﬂa%squences for
he,

o ek OF R AR T QLo U 808 IS i e i

focup affsctpammeta \tahl,e inl depandemiengpou dheudeserofinedt valuea ©f atleast one data

d data devi ati 8 Hgasur e of t h H%gad t est dat a se(guences

eviption meaguze, & depspdense uper.the 2y gPiorpge e PriLigg content

data 9@5%1; 6f th¥ %ﬂﬁﬁyer@t&aé@h@dlmyﬂlﬁéﬁe fobfaﬁiedffﬁéftltlt‘écus offset
fset paraneter” val ue in dependence upon the

paratmtee watup.aaich Shat the bdéckagrrdr gats of @ meadetart of thewirattanglata is minimized.

et um kB RREIREB AT terer ko Tt FRfitaver storge

meditih, thé AtHod D deteBRinHRCthe! fdd Yodus ofet ipatantdddraiaiiRdof Wisihg content
focus of f set par anet er val ue, such that the Dbl ock

datage thermylsilayenstiomes Bwduis nsriotmed for pechdaya f the multilayer storage
mediliti M zed. In a preferred enbodi ment of the present
I'nvention, using a multilayer storage nedium the
met hod s o éifibrobjeet otht peeséntrinvention tsprolids atcopmueieéaable
valye for writing content data to the [til

medign fefermining sspates fpeising fapyritiae datade an tﬁetims%atart@m the
mult'i'f‘zl dr sk, ger madif a{nagecﬁﬁﬁtgow Mhid Fifth %%&cf of thé be@é G veﬁfloﬁ Rfis object

sent Tnvention to p eac mput er -
is aqhmd'edlby debmpuienprograe pmdatts:ohmrismigrag:oﬁlmutmeadab@ rmdediam having

to and readi data f.r mth l.t.ila or a
compgf BiREFaRE LRI e i vhoh P78 Hechor b e e
initiAlITNENEdvid® ortamoﬁlﬂﬁﬁr,elﬁﬁke said storage medium-initializing device or the

computer execute the steps of writing test data sequences using different estimated first focus

._‘
-

offset parameter values, reading the test data sequences using a second focus offset parameter
value, determining values of at least one data deviation measure of the read test data
sequences for at least some of the estimated first focus offset parameter values, and
determining the first focus offset parameter value in dependence upon the determined values

of at least one data deviation measure, such that the block error rate of the read-out of content



10

15

20

25

30

is achi eved by a conputer program product conprising a
conput er -r eadabl e nedi um havi ng conput er program code
worewas7s26hi ch, when | oaded in the portabl e stoPErEB2006/050054
medi um nitializing device or & conputer, make said
storage nediuminitializing device or the conputer
datagweitted © theuRtileRs stragh héding widRtustha! the daetntined frst Soong offset
different estinmated first focus offset paraneter .
parajngfey ¥alue apd rad dromy therraaltilayes orage; medivas While uyng thedetsrgined
secoh ks Qe Hard R ATRIR istlintifiizedSt €T M Nl ng values of at
east one data deviation neasure of the read test data
sequenc®he gt ofathe peseart isventionts thé provisio malt separhierfa¢using

focus of fset paraneter .values, and determining th
parafmejes valigh (R repdiagcAnd R IR IaPcydghlle ML Lo SR Retipbon
the det ghohRecht idleHASn Ris thE ol &88 haPeied Qlﬁa%’% a?)ﬁdé:‘k%‘iﬂo? Fate of a

measur e, such.that. t_he bl ocK error rate o
readraat of wuitten flate dnmémmiized Hy providinga first fobus ofiset parampeter value for

. Storage djum whi l e using the termned first focus
writ R S A e Rl R e iy TG PR gl gy BF dita erors
that SirHoRBE redBeiredNwWiiEH Ray bk R refift SHaieH Ploble Brrsa B thré A6iUdlerated

of fset paraneter value, is mnimzed. The gist of the
by cpr&rt i nvention is the provision of separate
focusin t f . ' [ %
recor danrEHeBeR RlpdPiiifam £ls diaRL MR bl bRt bower evels
durihghweirihg ofitebtdatd Seguences.alitlis ddamitagous bahuse thé detkrmeihédparameter
rate of a read-out of witten data is mnimzed by
Valuﬁ?@@}’é?ﬁ'ﬁ'ﬂlfrppﬁl@%ze@-ocus of fset parameter val ue for
wr i ti NgTROMB dfthéd %Jcbleﬁnpsjfs?gkéd%@érﬂgré alEgithetermined first
This i s advantageous because data errors that “cannot
focub effset paraametet, valuei avhilabde ot thet shwrageemeditmo Thisiighd viahtagkous because

o o b KB o e can oy

acceSd fhb AeRAMInRA RS HANVReiPatdrideWalld, N9 of test data
sequences. This is advantageous because the determ ned

par anet éhe ywthedglefingd inecldionG ared the pnit difiead. in TheemrBedrty ditected

defined.in clai i,s .directed t r.ds_.maki th
towidly biSFitiae foPhy Ut SR i e DA Rk Pap Ml (e st Foous offset
paragiéedr valik ETIEE i 48 asth@dond BedHBSH 1 secbit] Yatasdeidvion g QR¢ San be
because an optical consuner drive, in the case of the

takes ingp agrounttor dateraining the fisyifocus |offa¢tw;,ran@eé¢r valugi | y
teroe, TR IBAE ik, bORP SR e o

focus effsé¢t@dranteter vaiugl Bhisricadlianagé@d becansé e detepmirdid fiystefocus offset
second, data  devi ati_on asure for determning the
paramefes vajug Cafs bg proy dﬁ&ﬁﬁ%‘ﬁ&b‘f@\ﬁ#@é@ megiug. | s
advant a IRGir gl :
can be. CHpi0AEARHAE MR AALARANIRT Ak cONEAEPRRifE the
detefroined fiost foms offastpastneatenaaluge This is advantageous because the block error

rate of the read-out of written content data is minimized.
These and other aspects of the invention are apparent from and will be

elucidated with reference to the embodiments described hereinafter.

In the drawings,
Fig. 1 is a schematic representation of a first focus offset parameter-

determining unit according to an embodiment of the present invention,
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Caim9 is directed towards an initializing device
using the determned first focus offset paraneter

wa 2000075261 s i s advant ageous because the det er PETIERR006/050054
first focus of fset paraneter éal ue can be provided on
t he portabl e storage nedi um aim10 is directed
t owar dsFig. Dad § adwehaitiof b initthadTidetimihdiga Ayst fsoul offsdiarameter
deternined first focus offset paraneter value. This is

valug geonding & ersepbedippsnt afifhe presRnk IBERENr at e of t he

read- Ouf; 08 ﬂB&/%ﬂ?ﬁ%ELthﬁaJﬁvﬁtﬁl ontemt 45 1o %}Slsd%e medium

and ot her” aspects of the iInvention e apparent fro
accoadhidg vo 41l erbbodiment afdheprevdnt inveefi@r,ande to t he

enbodi nﬁntg gescri bed hereinafter. In tH.e dr awi ngs .

Fi g. 18 4 SREWLAEPINRUIPLRFOSREHPRA S cenrdine e pn pmpedifpent of the
preséitfifRintipar anet erdeterm ning unit according to an

enbodi ment of the present invention,Fig. 2 is a flow

chart of a method of determining a first focus offset

par anet er val ue according to an enbodi nent of the

present invention, Fig. 3 is a flow chart of a nethod

of Wit WigtinpQdHLitand 2bAingOthd wiltRh AR 6 ia poYiakle @fo@légégnedium at

.to_an enbodinent of the present invention, and Fig.
a hightdajasrage ashipith adow ey ia ¢ievdaduires opbmigatign phbeth write and read-

' of the present invention. Witing data to
re1at§§]‘§8@g{aége?§ﬁg the witten data froma portabl e storage

medi um Htis wel ikgbwal diad, byawdtiggndatiid Hstandapd\siagledayetr aptcal disc and
. often requires_optimzation of both wite and
spinpigg dhig i atia pigh #Readeusing reading gletald wHbHhdathagoogyead
pertlb S Ak 5L SRR L DL AUl BOIIGRL e b
beerodbseved that writing ddtatta a daubledalyer epticad dist andrspiosinghis Uisc at a high

chi.eved b I ng standard read and wite techni gues.
specAGNEDE RN 30 BEBHN e B Sa e AFSoRV PPl gridin &f o cad-out of
the WK &nd. AR bePR{IOF &l nol bBer@Rdy v RiHg\GhddBidSsith18 Syt oftical discs.

hi gh speed during reading of the witten data may
cause uMrgtnp«datatol asstandarst singlé-layiee opticatidise haahg ithdata layer

posifhof B o8 ol iy BFREHS Pl pffte MURFR pE HindslEmay thus
be péitferieball a SeAgih SpindingTspeddl witidut heSsectidticd @f hhp ustet@erable errors.

| ayer positioned at a depth of 0.6 nmfromthe planar
In centrasty paregpnerabie dath grrorseoconr in thayeadront ofayritten dataywhen writing data

o BEAOSIRE Al PURER S T BP0 o |y g s
of 0,56 mera axié 0ad remdirkspeceiveElgr Fomabelplahar sulfece efettle opticabdisc.

writt enﬂtﬁ%@gh“@ﬁﬂné” d?iltg, itonzg dglﬁatléa-layer optical disc is a process similar to
writing data to a single-layer optical disc, a new type of behavior is observed because
unrecoverable errors only occur in the double-layer optical disc. In fact, the occurrence of
unrecoverable errors in double-layer optical discs has been found to correlate with different
focus parameters for the laser used during reading data from the optical disc, on the one hand,
and during writing data to the optical disc, on the other hand. Indeed, it was found that the
use of a focus offset parameter value optimized for reading data from an optical disc, in the
process of writing data to the optical disc, as used for single-layer optical discs, causes
unrecoverable data errors in the read-out of the written data for double-layer optical discs.
For this reason, the focus offset parameter values specifically used for reading data from and

writing data to the optical disc are individually optimized.
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to a doubl e-layer optical disc having its two data
| ayers, LO and LI, positioned at a distance of 0.56 nm
w@ro07848 mm respectively, fromthe planar suP¢EHDB0@H050054
the optical disc. A though wirting data to a
doubl e-l ayer optical disc is a process simlar to
wr i ti ngTHaUBret®vetabld dedh errbyan bepdducéd todi mhimBmItBVéptimizing the
type of behavior is_qgbserved because unrecoverabl e
focug P?fé?t§afﬂme§efd@%}1?rusﬁ¢1 forywriting anddhe faeus olfsst pargmetgr yalue used for
C o | « « «
read By " GriBE a0 8 Pofli HoREE WA o fiiBhee. a8 opticel di, using
the fotusofthef paamoter Yaloeisptimizedrédrewritifgo and hyerdadimgtheiweitten data using

uri readi ng data fromthe optical disc,, on the one
the 105 Toah TP i PRYTIGEA i 4540 106 YRR i ¢, on
the ot hefy 39glscHeRARE tbprdsbnidBSn SCHNFt Fleal of 8 pHtetl- @
focus offset paraneter val ue optim zed for reading

detetfainingf ynitacaerdorgt to@alembodiment nf the @rgsentonwentioh. An exampje of the

at a the opti.cal disc,..a sed for. single-1ayer
first 5308 ol Rt fiGar e e B R oAl RIet Wit hiA8 i BHFY dotp o the
optida® aféc @5/ hn Btank1e 0P\l itk Slodage hiRdi@ubl e- | ayer opti cal
di scs. For this reason, the focus offset paraneter
val ues égeerfingda thiy embedimest ofrthenmesent dnieation. dhe fxstifocus offset
paraffleri ol bl | AP ARISERS S iR B it Jata 0 2
portiilsle 8tofags inmadinr \t 14,08 data-Fdadipgtunét 109 anangddite eéadniafremeale portable

val ue_used for witing and the focus offset paraneter
storagg|mgdiya d 44 sacontrehumik 896 careeipd {o the datg-wrating wit 02 and the data-

readgﬁr&n?tbll 2 M%ﬂgﬁ fﬂggﬂgé‘ g?ff’%'eﬁ‘é?ﬁ estiSdiB fifkt f(ﬂ:ﬂf Bk Q}ameteer afalues to

I°sc, using set paraneter value optimz
the data-wwiting unig,1 02,rtd plooyvideeaskicond fdves wffsdt perancédr yalus it thetdaga-

o BB P LS SR MR S

valug first focus offset paraneterdeterm ning unit
according to an enbodi ment of the present invention.
An exanpkeordingttp ¢hi§ pmbedifnsotief thé present paweatien, dhe first fdeus offset

parep RSt Pak ER ey P Eitec o ring o 3pgkficn i an

exarfi§ld o8 BYfirddanrdéviagioh enehilirs-derehianingautit, @hidhi@tepide®efining unit is
invention, the first focus offset ) )
arrapged dordetermige tha jifon iof flatayieed fivan therdstd-reading unit 104, and a block
] it . Ak 0 '
o 8 400 PRI 5ol B s
detemhindipoandt, hichddckkoata ritealteihminpuniabl Geis stranggleo derdiriiie the

14, a control it 106 connected to the data-witing .
bloc grrer mogfi?aa toad o filfé‘a@rrﬁaﬁ% Pt 10k @em@@atemnlnggumt 108
and HeBlbGSerfdr frét?-fd%{éhnﬁﬁﬁgnlgm{d £1b drb ESinebRAYS ﬂ{%fcff%gr&l ynit 106 which

paraneter values to t ata-writing uni
contprlpdétemininged thedjittey and thefileekt erpmrateet er val ue to the

et or m PR st PPt PRBmALS Py A LD AR gPperises a focus

offset parameter-forwarding unit 112 connected to the control unit 106, which focus offset

parameter-forwarding unit 112 is arranged to assist in determining the first focus offset
parameter value and to forward the first focus offset parameter value to the data-writing unit
102 under the control of the control unit 106. The focus offset parameter-forwarding unit 112
is further arranged to assist in determining the second focus offset parameter value and to
forward the second focus offset parameter value to the data-reading unit 104 under the

control of the control unit 106.
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According to this enbodi nent of the present invention,
the first focus offset paraneter-determ ning unit 100
wo eooblezER6gonpri ses a jitter-determ ning unit 19GI/1BAOI50054
is an exanple of a first datagdeviation
measure-determning unit, which jitter-determ ning
uni t i sMurédiegdig.tl0indizhes Aiscteniafie potthble stoddgedaddiurh dficializing
fromthe data-readi ng unit 104, and a bl ock error .
devieg { ko epaprrisingnthe dirtfdp¢us pffset RaFarpeter-determinipg wpitd OBracgording to the
. dat J edetar m.ni. ! -
presBflARAER B RARUGHTIA! (B OhiPH Al oy bEAffen and rom
whichedata miap be trdad. Thopdrtable soragatnedndn-thitidizingadtvice dib tiharranged to
. ...data-reading unit 104  The .jitter-detern ning unit
intigig POHEOBIBAESPe i | Fabesgeb.an i R porag mauim 104 o
parafRRR FohEHhich thd'Brst RIRLE Offsdd Phiamb B VAL ¢in BOBBEREE, as this
determining of the jitter and the block error rate.
paraftigter fis related todhs desérimined fivst foens effsed paremetenivalye ufiécordiog to an

also ¢ Lises f ocus, of f set par er - for war di
alterfiatife GRS She et yeitin, PRl ot gt B value, as
detefrRinbd b tHeSRrst PRHPHMIEparbMetdRsluedetefthininklvhii FO0QIs s8618& 6n the
to assist in determning the first focus of fset

portghle steragemediinydlénd to forward the first focus of fset
par anet ef.. 0 - WL - YN r
Control 1hi idBebtybafboafhder e, Hhictlsiotdo BEBorbHIE siorage
medjimi &1 tvaitl tha beadveilatde, for insthdée, wheh dicbistinen fvishieg @dwiite data to an
assist in determning the second focus_ offset

optigsh gy d5ing &) ceBSER opHCal dhsredriyes Fre digcdine 28 s 1604 et

; n I r
onAERRTR TG EHE b ok R0 b MRl it s
offsétpdranster values mherdetto msgthis mbd eale¢ foragriting data to the optical disc so as

diumrinitiali.zing device 116 ri.sing,the first
to allogy. fradineral ghe Wifter hta Fromehe PRYGA ABE WPPULBE OCHTREBFEP
unrebvdritile BA8SR/BEs. | nvention, and a portable storage

medi um 114, to which data nay be witten and from
whi ch d@hepresgnt ieventien willhew jpo explbined gt moreydetail with reference to

. upwnitial.i zin evice 116 i.s.arranged t
Figs, 7 e P PRucssBPRERRE B8 SGmnBan B 6ARGRE A e prus gffee
paraife€er Ralub SdNdET 35101 pRSeriimgishont lakk deskripabM GBS stbPpsdNsaid method,
which the first focus offset paraneter val ue can be
accopding theariembedimantsofihe prggans inviestione| at ed to t he
determined first focus offset paraneter val ue.
According to an alternative enbodi nent of the present

STEPSHORT TASKDESCRIPTIONS OF STEPSpar anet er val ue, as
determined by the first focus offset paraneter
NO.v3l ue-determning unit 100, is stored on the portfable

200 St %M&HT%HBH}&L}%J& Ioe 11 7St _focus of fset—paranet er
V3 Ichis

|l ue, stored on the portabl e storage nedi um

204 118clevting a fdeusofiset avne valbt e, for instance, when a

cgnsuner wishes to wite data to an opti cal disc by
206 4 Padornipg jider@PC dnalnding waiting test dota seqpeacegiagd drilve
¢ aﬂle‘élaﬂﬁlgrjﬁfég afd'Bler of read-out of written data sequences

208 |Jitter OPC performed at five focus offset write values

210 |Determining the focus offset write value where jitter is minimum

212 | Obtaining Bler at focus offset value

214 |Is Bler > Bler_threshold?

216 |Obtaining Bler at (focus offset value + A)
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optim zed first focus offset paranmeter value, or the

paraneter that is related to said first focus offset
w@aaneeés val ue, in order to use this read vaPUEIB2006/050054

witing data to the optical digsc so as to allow

reading of the witten data fromthe optical disc

218 W| Detuinidine @il JAP fot evidth BRE acglv @isVBfs€r vahicdr BY KOl S.
The present invention will now be explained in nore
dqBlar| thigsheldy ef er ence to Fi gs. 2A and 2B presentijng

220 11 § Pg‘i’bduﬁ o‘l*l’tset‘{ralliéu'fb‘éué’b ééé‘f:\z L-“+1A)”9 afrrst—focus

of arameter val presenting short

222t ctskmdgs@dusmﬁsarwmef fobes sffRpsaleé sal d net hod,

adcordi ng to an enbodinent of the present

224 j y @élwla@ngm@ffiet skifbT foqua@ﬁfsm&retﬁ rpf@?%rﬁffsé\‘ regthe

bl =, M 1€
226 of se{ pl)car Amet er vaPuep accordl ng to an enbodi nent of

the present 1 nvention. According to an enbodi nent of

t he gresent invention, the first step of the nethod of
Tablgd: Shert task deseriptipay offthe stepsfithemethed o determiping pefirs focus offset

f.f | ue, step
pos A8 bR ARl Bkl R L,
second focus offset par arreter val ue. Accordl ng to this

enbodi nent Qf the pr [ nqytgntl on, .the focgs of f set
read val§eeringdpane a ¢ REPSeRidnventipn, the fifst step of the
met}%?fdﬁﬁ{enﬂin‘?ﬂ%a RER IS ngﬁ‘&ﬁaﬁn@f&mﬂd@ iOfhels g% &%B%aﬁﬁh?a focus
storage ne realngt witten test ta by us
offsemréafdevaém; step 202. Bieffoais oftsatireadivales is anmkanplecofia secomgl focus offset
as. a

parafypleryalob ShtroGing e B etipd b o8 SRR Eim PRich I 654 prset read

valub %Célftalﬁ&f E}e%nﬁlﬁg@esv i & ﬁl@ lopWbH1 @isc! 4pRid bdikEin é)&mple of the
m ni mal is t e;)rﬁtlmze focus offset read val ue,

portihle storage frandiwmpit e lzgtilervgaitﬁnrtgst datadsrusingdifferentloges offset read

nd fo of f.
vatof sl el FROintThe Fne o £ 50 BERwIST RESs KB SebF b g fous
offsét@eddvalyps &is&or irétid@ipt The fochi oﬂ’@eﬂ ré¥d valieefdr Whith thd)gtter is

focus of fset paraneter value used during witing the

miniggad;tis aﬁt@tlnﬁgedbfecwfésﬁ Teag valupfto by é‘s%qu AptiBed &adglg of data.

\Y/ I I
i oL ASIRRRRATFARE  Aliihe A TE Bk AL SRR bS5 s n
metladdf swedrdjryrta it gresentinventipt Itndandd nbted the als fmgusrmfy"sebparameter

obt ed from el sewhere, f I NSt ance, rea
valug 45 ‘HnSﬁYrt‘tHh% 6?%55%? n%‘b’g’Féﬁés‘ile@F l9ifrF}l‘}r°P6‘§7“%€H’2*%9‘éﬁ Qffset
paralde genory that may be connected to the first focus
of set determ ning unit 100. Such a nenory unit may be
conpr i sédcirdinghie ap eli¢raitive antmdigent mé d:hemresent inventionj thg second

deyd 116. Th t
focuf et Yo B RAR o 5o DB Ay ShudiBed amisepdere, for
mstatnB@ bytreRiiRd a $81u6 Fohi e PoFtaISIE StoPdol RIdivth iof By YR vafue BéER

, whi ch value is an
memory that may be connected to the first focus offset-determining unit 100. Such a memory

unit may be comprised in the portable storage medium-initializing device 116.

The subsequent step of the method of determining a first focus offset
parameter value is the step of selecting a focus offset write value, step 204, which value is an
example of the first focus offset parameter value. According to an embodiment of the present
invention, a focus offset write value is selected in this step, which selected value is used
below for writing test data to the portable storage medium. Since the focus offset read value

is a good first estimate of the focus offset write value, selection of focus offset write values
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exanpl e of the first focus offset paraneter val ue.

According to an enbodi nent of the present invention, a
wo owae7126% set wite value is selected in this BECEB2006/050054

whi ch sel ected value is used fggl ow for witing test

data to the portable storage nedium Since the focus
arou@d ftgefoclisodfsey flad @aliud finBewar adeghate 8itintaiod oFffirétifecus offset

focus offset wite value, selection_of focus offset

parafpefer ¥alpgs. (Jhissten ofcrelesting a &y @ffﬁ@é?rﬂtf: dalyessign 04, is performed by
the dontrBl &fiefo tﬂﬂf‘e%% é?es&f*tﬁ@% 1f?§et E)hr%ﬁktefr ?&‘dx?arcﬂflé Rt 102,
par amet er va ues I's step o ecting a focus
whidf doméerb] wwif 106 haslaveess &1t thp famd pﬂ‘set reat fahuaybeinp yn ek@mple of the
trol unit 106 with the assi stance of the focus
SecoB&E Oﬁ‘g LR YRar di ng unit 102, which control

unit 1 O@c&ﬁﬁm@@ﬁ a8 smbBdinitat SOhY ?r&éﬁtﬁﬁ&enﬁ@ﬁ‘ Ghe Bbrtdble storage
bei ng an exanple of the second focus offset paraneter

meditgsh isean mdrdﬂswcln as aE\ﬁ}stn)HDn@HD ofBD,lan MDes @ibl or any other

opt 58I G R B8h B s 5 R Sl e QB i ot
disc @hd & arfifier edbodlintet it fida ﬁfagﬂéticesmagé MEdiam) Sbh iR Atmagdnlc card or

portabl e storage nmediumis a nmagnet o- opt| cal disc and
a maghetingpeer thedkedi ment it is a magnetic storage nedium

such as %‘ﬁe B%l?{b‘f% t8ra ?%dﬁfm gvﬂfrﬁ&gﬁ%h? l;el‘:%@{%rl%ﬁ té Fseoptg:al disc,

l'ike. oaerredlumvm erei na
althoughér meyl vérg vadl tsed dltfﬁi'endt}@e pfeﬂotdge wgddiurh. may very wel |
be a different type of storage nedi um Having selected
a f ocusHavingeelegied p dogpgoffset ‘YW@ valugpthg step of parrf%rmggﬁtter optimal

powJe:ll éathﬁfzaélgﬁt(?ﬁeg i ted %F??e 08! THS s{eép 1@1ude§ g%s‘f Qata sequences

step InAc S Witl test
to ths elptlenidlm dml deltﬁa‘nmpng theel jittdr and t}mrbdbaltearmr mate (Blgr)tdf ghe read-out of
itter and the, bl ock errgrBlrate Bi er%ttlof the re

: - oyt
writigp daja; seausRCeiaVRC I @S BIghaze 841A dpYiption mepRyTes; FCOJiLf’é‘g to an

embg@l%nggf’ﬂh@?i'&éhtqﬁ@eiﬁbﬁ SOP(’?‘%S&{)H&E@ Ghd Qe brerRa t@ﬁ RataQkquences
resent invention, OPC conprises the steps of

to thmovptlcai glspé)s’tusuwthe s@qm%hbees effset Weitcoyslueas a fiingtdorbef different
. usin s pffset ite value as a
wri B s gt ot @R e iS et 45 108, A e ogg buta
leastthfde @ €EHosOONRT testalatitRqudnets ard Wrafkago tHel opiclldiseOF6r d¥dh write
at |l east three are chosen and test data sequences are

powg Yalwes the writtenedaspisiread owjand jitteroanddilenvalpgstad throiged data are
detedfind§ the witten data is read out and jitter and
I'er values of the read data are determ ned. Since the
jitter Sﬁlceﬂteqimlr isCgrdbyo lidslipedependend bn theewtitei goevep aswdrfor writing

used for witing the test dat mninmgl jitter
the tgst datay a PHRENAMHETT MRWGF Alfe lae? W?l@% &ag‘fl%ﬁﬁg%f gaphy nﬁ@ﬁﬂon of the
ooV R P8, 8 AUy b i ot

writeypower, peoaese, a inrisakpttex afithe read-opt ayebe olftainbe by esidg this write

powrerll_.ay be obtained by using this wite

In the method of determining a first focus offset parameter value, step 206 is
performed by collaboration of the units comprised in the first focus offset parameter-
determining unit 100. Test data sequences are written to an optical disc 114 by the data-
writing unit 102 using a focus offset write value forwarded by the focus offset parameter-
forwarding unit 112 under the control of, and as determined by, the control unit 106. The test
data sequences are read by using a focus offset read value forwarded by the focus offset

parameter-forwarding unit 112 under the control of, and as determined by, the control unit
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power. In the nethod of determining a first focus

of fset paraneter value, step 206 is perforned by
w@olobamasati on of the units conprised in the fPEHIB2006/050054

focus offset parameterdetermjng unit 100. Test data

sequences are witten to an optical disc 114 by the
106.daxter iy ddtéragnad byt thd fiteti8éter@niAingamits 08f Whieh ign éxanmiphd ofthe first

forwarded by the focus of fset paraneterforwarding unit
data dgyiatiopiBieaiiiesdelsrRingle Wit and as deternined by, the

contr ol b 2

usi ng o rep 206, e Block Bl BEERG HRich el iMook error
rate-dbfesainingaurat eltOe whichrisvan examgplel of the k¢ébnd rider devintion omeaswt-

of , .and .as determ ned by, the control unitl106. Jitter
deteraining Wityi ned by the jitter-determning unit 108,

whi ch i %@%%ﬁé@ér@aﬁfe,fbpﬁhﬁh?%&r HahRiAa e bthBd by tt}heecontrol

nmeasure-determning unit. In is step, step 206,

unit ithake assistance af thejjitterrdeterntigingrumitnléld. Blye miasubddgitker end block error

rate-determning.bnit 110 which.is ap e le of the
rate Y005 Ar RS O FiefeResh vl oV S devalt frefongy i Rerthef el for
exarm%lk,t 18 tROVEiroY ghitl €06. For e gulpdst bf Storih® mEhstiréBéntidsta, the control
_obtained by the control unit with the assistance of
unit { e may thewe anjitespalimemery writ(natoowrieFigedbured jitter
and bl o r I j t.. i
write polBlidiry) g U HERRARMY R e OPE 5 bEitRled at ive
focue xwésglverite ivalukd) @s an Bkdnple oNai intéimedfag nunfiteer p0 & phedlitgof focus
storing neasurenent data, the control unit 106 pay
offsei rate XAlups 08 isat prdemsed, stap 208. fcordingiio this embgdimgnt of the

tl . S o .

s IRRANER Koo R 1 DP9y o

focua offsetammitk paminetars. i Axtcerdigtiozlternatimd embodiments|ofi tlel presenbinvention,
. focus offset wite val ues, is t r f.orned, _ st.e

this ngber ol opievales 7 pyvat 15 GG s perigrmed s 3péck i 7. AlsS other

valubdWePbt abd. it is thus determ ned whether jitter OPC
has been perforned by using five focus offset wite
par amet 8tep.208deperirmgd by the ¢contnobuniy E06e mihdeh atsmhas agéess to the

the present invenLion, thij nunmher of i,t.e val ues, for
e PR Al s G s e G SR Sk ity 186 b EmiRed i i opc
has fdtibREn r@k’dtﬁﬁd ARve focu$ 6ffset DirRP vaQEs, bt A arshreeshiniber b fcus
control unit 106, which al so has access to the

offseterita valwen thestenielsselogting a equs pdlget apyée aalups sterhd04; drghosin to be
. ¢ . C it .
the %g# %tg[r}.ﬁrg%ggltfgédy d?ﬁ?t \R/H% \Y *S&éﬁ"gr\%ﬁ ! i%oﬁ%ﬁef %flerbcg)g%na\{aluae or values

Ive ToCcus O e val ues,
is chosa, f@rthesteppef vaftifgaubseqaéitsat damiséquened, viep 206he st ep
of sel eﬁai ng a f?%is of fset wjte val ue, steg 204, is. |
chosen tBessétapp et srdsatingadpeus|affsgpwrit step £P4@nd performing

jitteli’/‘gi’g ggél&hlﬁg wiithh b ST RIY dith QBubAGs 8 MegSurhBGREP aYPBILE oPlead-out
of written data sequences, step 206, are performed until the jitter OPC has been performed at
five different focus offset write values.

If five jitter OPCs have been performed, the subsequent step of the method is
the step of determining the focus offset write value at which jitter is minimal, step 210.

In the above steps, minimal jitter values were obtained at five different focus
offset write values. In step 210, it is determined which focus offset write value of the existing
values for which jitter was obtained corresponds to the lowest jitter value, that is, results in
the lowest jitter value of the read-out of test data from the optical disc, which test data were

written by using said focus offset write value. According to an embodiment of the present



10

15

20

25

30

is chosen, for the step of witing subsequent test

data sequence, step 206. These steps of selecting a
WO 0697268 set write val ue, step 204, and perf oPEH/MR006/050054

jitter OPCincluding witing pf test data sequences

and nmeasuring jitter and Bier of read-out of witten
invefididrg thie aiep CESfordibe by 2condbEurieT (s el fitth fadus bifeet parameter-

jitter OQPC has been performed at five different focus
detegpininguniy 1Q0% val ues. If five jitter OPCs have been

per f of MRyink RBriISALEN R ERiCharkBcTRE AN fud Reminimal, a

step of deté&rmning the focus offset wite val'ue at
subsaipienhstep bf ebtainingnthe bloek erret ey &1 ddterniher fobus/affset eqse is

perfﬁgnléeqn Igsn?tlg,? ?Li:fqrﬁp%/ Ilégu‘g)zp%\e ‘élrg 0 %eg‘rit (gfgg%g%sérit Illfqeg{igli eltr ig rt]ﬁe block
errof R bBinP Ble Whth AByibASH fheuk S WhiMH isidBteYiRineg, Of the

exi sting values for which jitter was obtal ned

cor r espbmatsaltepnative eimbadignent pf the presemtiinyentiont it isghe bit error rate of

results..in.the | st jitter, val.ue of the read-out of .. .
the eg&put aitest Ao el B sinecth ptsitingh Fosps pffagt Wty Zalygthich is
deteWhinkd en by using said focus offset wite val ue.

According to an enbodi nent of the presentinvention,

this st &pmep theddogkosrrasdat pr alieenatiely bie bifrsirtor 1a3@ isgr vary gmportant

first f.f. inj ni _ .
sl Bl 84881 Sp AT LSRR ALL 0810 ae
deviutidrcieasutd strthé detéiniihedfocusoffuch seitredie. Thiystef may be performed by

obtajning the block error_rate at the determ ned focus
the @pﬁgb@nlwﬁrm@ thensyistangeetf thesblapk orror rajerdeierainige upitd h@

enmbodi ”ﬁg@ingfob{aﬂfed%gﬁlgﬁ etrGVGR HHdhext dep & th h@t&%ﬁﬁ Kyhether the

error rate, ~being one data devi ation neasure, which'is
detedrined biock drrot ratears highiee oruadtighee thao di bdeokt erwir rath ¢hreshold, step 214.

resent invention, it . ig the hit error rate of e
tr P gERTBec Block st iast s hghet en PG Fprihle Twetholdhinsign 214, as
detefrRES bP HeS@Dntr¥l hdiwHR kiéeassitBhéd bof the FRER EFbINREL-deRbitifing unit
the block error rate or alternatively the bit error
110,rthe block emonrateyis inapanceptable.dbteareaboutafithmwritiens tesiedata thup sontains
eneficial to obtain pertinent determ ned val ues of
AT 89fH%8evi ati on neasure at the deternined focus

of f set Webdrlingab 4 embbBlisnedt 6PthePyestt iedntion,ESlok/ertdiaate
control unit 106 with the assistance of the bl ock

thresholdyalyeefe2&fearoryninay g usad whichovalueds megsusest for test data omprising
s e Bk 894 1o G LS R et ey v

too I%[)l

error ra
usediot hi gher than a block error rate threshold, step

214. If_the determ ned bl ock, error, rate_is higher than
t he bl odRe Bresgt oplerieatithis stegeisdo find agp ﬁﬁal,tera%tlve focus offset

writ%i ﬁﬁelﬁ% Fﬂg?@gc}pﬁw ek GOk e isUBtvEr b theldiGckai Eﬁet@ @ﬁgﬁ%ﬁd Since

error rate-determning unit 110, t

the Wockoerraraste is an exsentmt datp dendhteon Mbasure salbordspated dséeing void of
unre\év(r)\i/e:tratlb“?el:1 détg Se}rof'jsal}l et r%g -oﬁtoor}ltﬁé tne“;’t data, alternative focus offset write values
are obtained.

In the next step of obtaining a block error rate at focus offset value + A, step
216, the block error rate is obtained at a focus offset value that is updated by a small step, A,
according to an embodiment of the present invention. This step typically corresponds to the
difference between the determined focus offset write value and the closest neighboring focus
offset write value, but it may also correspond to a larger value. Having determined the block

error rate at a closely positioned focus offset write value, the step of determining the minimal
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too many read errors. According to an enbodi nent of
the present invention, a block error rate threshold
wa@ 2000071268 280 errors may be used, which val ue PGI/IB2006/050054
measured for test data conpriging 8 error correction
code (ECC) blocks. In an alternative enbodi nent, other
Al Ne’:llthbelSngﬂfmbf tie fuasdfséhgedA ésewhick fetlbckadrrdr Rate aﬁfoaG§offset value
o find a podified alternative focus offset wit

+A \falple%k s10r sithieshald stapold, ismerfortped. dn this $t6wrmmﬁaﬂ fogws offset

valuP il Sétéﬁﬁméé‘%ﬂl s ?%Eﬁl]eﬂ 1o obtnS B10& er&}%tb c@hdt 4 109 fhan the
'S an essential data Jdeviatlon measure e

block especitethrasbokdei ng voi d of unrecoverable data errors

in the read-pout of the. test tﬁta alternatlv{g‘:foc
of fset NCFUAIngdp g embpdimegt of the gresent inyrotipp,this sjep s pyrformed
by sﬂ:Bf)ﬁF %r@g%@th@f&ﬁiﬁ oFfsEOFalded f6r Which felodk dridhratd ad Rletbrmined and
the block error rate is obtained at a
by sélocting ‘rbe swellesy step eequired toi abtaip darectppleblockaérorgwiepyhic is lower

cprdin di ment of the present invention.
thani?.,ﬁ? d]fg Olir}%ewgcorresponds to the difference
bet weenid fiealttedfTvEleRdddintmy 6 Bk ?ﬁ@ént%v&ﬁoﬁ Ahidatepbmprises

t he cl osest nei ghboring focus o et wite value, but
determiningythe blogk ey @éewrﬁhp o elosest rpighbpsing docusiglfiset yalues, comparing
the (ijc?ctl t u[J.gdan(ng% &eor I?Jaltg Flug{ with tlﬁealslgclf‘érr@r ?dﬁ(%ﬁl%%ﬁ/old a?d selecting one of

pos ocus” of : e step O

thentl ity ¢orrespendinpeblotkneério rhﬂ@lls lowee thaihitke thesspold valuel bedetermining
focus offset step D for whjch the bl ock error rate at

the relsyan bigakeaior jate aleaniadditianalfogsoffset yplug firther avasigmdhe focus
In this step, a mniml focus
OHS&R?RIe%g%e ehﬁmQ&ﬁJ ﬁ%‘?gzét erm ned, which is required to
obt ai n Agbinosmceenhe ocontra tuaitthhsbcdess todemesduaemdnt @alobs) phissibly

fron{ HBELE LI hG BTG b g o So B PREn Fyimal |4 for which
the lﬁbﬁ@éﬁd}gat% R R otree vhIne Yh QibiGklertR ki€ trfBbld Vs D 18,18
error rate was determ ned and by selecting the
perfsmmdl hysthe s@mml uei D6 eccording b an ﬁnbadlmc@tsﬁtﬂampresemlt owkntion.
bl .ock
hr eshor b Tt §ffsdfre by bE B ddosiutE Oof nesttivh Sl o

impliédBattth®focud bffset $4186, 4 WHTH tBeBlodR efrbNtafd RJowerahid hek
error rate at the two cl osest nei ghboring focus offset

predgtermined blasksaror rade thieshells; maiba @d“owsakffse@ar@netﬁrawa@e that is either

=

s SR, o0l Ao s I SOUERAAAL M,
r ﬁt e i lsHla@h&grogtalilaf théminihabfieas dﬂ‘smblegd,A chie mm}ﬂsmtihgmlge focus
t he. rel evant oC rror rate at _an a iti OCUS .
offsefrvaluereqyalte @er’flewwi sehVlYe T Aoftep R0:13 peréo %ﬂnﬂi@l unit

106,32 cS@ing 15 aR eRibbBinihEBf fd Hresent invention.

After step 220, and after step 214 if the block error rate was not higher than
the block error rate threshold, as determined in step 214, the step of setting the focus offset
write equal to focus offset value, step 222, is executed. The focus offset write value is thus
set to be equal to the current value of the focus offset value, as determined in step 220,
according to an embodiment of the present invention.

According to an alternative embodiment of the present invention, steps 220
and 222 are combined in one step if the block error rate is higher than the block error rate

threshold as determined in step 214.



Agai n, since the control unit has access to the

measur enent val ues, possibly froma nenory within the
w@owboT268init 106, this step of determ ni ng t hRCTIB200REIS0054

| Dl for which the block errorjgate at focus of fset

value + D < block error rate threshold, step 218, is

per f or nEdviny obtignedanfotwd offiat wrilkdahacigGechi 220 an@ having access to the

embodi ment _of the present invention. The focus of fset

focus pBfpetreataliscTemstapr20, p Bxns plfeet shiftavaliegs calgelatpg by calculating
the (o FEPeHi 9 R Toods WL AGHE, Bleafinul e Beu Urblichl Al instep
224 enccandingetd an embedinmintof tha prdsentdan¥encius. of f set par anet er
value that.is either |larger_or .l er than e _focys .
S ot set DAYieR BSEeSN b FEHE ORI VRN EOMSIGR Fbniys valve is stored
on th&ptREL ARL Al B N6 FocBtdihdTRY anl @GR $F thePrERnBnvédifon.
step of setting the focus of fset value equal to the
f ocus oftewtlingdb ar alterDativet ampbadoentiof theqréssnivimsienion; b parameter

co ol ., unit. 106, agccordi.ng,t n di ment of.. t he. .
that (Rt HR s S B ORus boBt SR T By ity vl i
stordd orl 1A opti€¥t Wiser O suchlaBiet@svd @lantpldiR@he fodadofiite welt® GMue itself

error rate threshold, as determned in step 214, the

10 that sraypestoreden the@ptipd disscus of fset wite equal to focus
of f set t I.S..£% f
o to v e b dERiGo8 han e RS L Bflon S BANDAL idmeter
valu¥ abptigizell forherifigedsa of 4 patabladto@ge ardibed aida seednd focas effset
220, according to an_enbodi nent of the present

paramies Yelug PmiZed o 1eading daa from &4id nertakle Batsga Mg gray be used
3 . \Le , -
o R iing PR L o R R b e B g out o
15  writtehadeta can beminmieed hr eshol d as determined in step

214. Hav] obt.ai ned. a focus offset wite value .in ste
222" and THATI, oo o0 ppmriss ebig gt adpramerTelaipd At vaue may

thus e QiBréd 6ParBticabdit® ¢ Wb 10Wd Nallab18)i b in¥@héte when a consumer wishes to
cal cul ated by calculating the focus offsét shift as

write Hata tothepti¢d] slisc byrusing acoinsemeri aptisaltdise driveus of f set
read value. .jn.step.224...accordi ng t.0 ap _enbod] t qf
the pr odbhfollofjih FRRA Yy 3E R8P HirRd it SR OB 3t Hartof
20 Fig Gfdn@etabrll, btesktinga flgwohst 6Pa Adthod ol ingitiglcbtehtsdatd @rLbrtable
on the optical disc in step 226, according to an

storagepacdivragnd ghort task dessgpiiansof Phanttensof said aegthiods goqosdiag to an
embBlit&hD {hgﬁﬁeggmqg‘i,egﬁp of the present invention, a
p er at 1's di

-

ar ane ’erent fromthe focus of fset

shift value but related to the focus offset wite
i disc. One such

ical disc.
STER) | SHORT TASK DEMIRIFEIQNS QB8TEPS f set wite valjue

No.! tfisel f that may be stored on the optical disc. It]is
‘tq be understood that a relation between a first [focus
302 of| Dbedinipg b parineter at least related to the first focus offset

parameter value

304 | Writing content data to a portable multilayer storage medium

25  Table 2. Short task descriptions of the steps of the method of writing content data to a

portable multilayer storage medium, according to an embodiment of the present invention.

According to an embodiment of the present invention, the method of writing

content data to a portable storage medium starts from step 302, i.e. by obtaining a parameter
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val ue optim zed for witing data to a portable storage
medi um and a second focus offset paraneter val ue
wopibiaT2e’l for reading data from sai d port abl ePGT/B2¢#050054
medi um may be used for witing and reading data in
such a way that unrecoverable data errors during
whidheigdt lett rélhteiio thediistdad i off6t feeamitel valdess derfiﬁnﬁddrlﬁtaccordance
focus offset paraneter. value qr a paraneter rel ated

withthe methed of detgtmininesthe Srsd dosus @Tiset Parmegien @lte, & @@crﬂaqi above. As
the éa?arﬁ@cela% Rich 34tGeast %ﬁatéd‘t%ttﬁ@flfst 416 Eﬂ?et ?QM valtfe e read
owite atatot optical disc INng a consuner
from)ﬂnb ipoethblel stocagd mhadium,Tih earf lod ¢asily ag:esﬂed by dfoninstanbe an optical disc
. ai ned V\nthrefer ncetothefIO{ﬁ\;/lchart of, F% 'Ph .
d“"%\ the Spieerf 2 copFumes YisiHRg 1P Yritsgonieat tatp o the optigal gisgs The disc
driv¥Ead thPra8 @ﬁeeﬁb&arﬁ&%@oﬂ Qcc%rdif?%k?&ﬂ zﬁte?ﬂa@i‘vé‘gﬁbﬂﬁﬁieﬂmr@da%e first
short task descriptions of e steps of said nethod
focus oﬁfmtdxaragletter vahiealitsody fremt the bpti¢ad dise. do @ntembodiangnit ofihe present

invefRtin, 1 PSR e i Rarts gorpRre oty VAR b ey Bffset shif

valub 3 egb@h oF the uleffé’r&fce\%tvvéeﬁgh&ﬂﬁw&tfséﬂ%ﬂe V&lu@ iROthe #dtFocus
mul til ayer storage medi um Table 2. Short t ask

offseidgramaeri value, aid thp doays episetaead wéums Hbel sesondfoqup affset parameter
valp§ont ent data to a portable nultilayer storage nedi um
according to an enbodi rent of the present invention.
Accor di Ag dpticalrliserdrivdireaiig suich affecusroffershift nated tiagmhus easily
t he net hod_ of vvrltln%ycontent datg to a_ portable

obtay} the Agras effaetumits (value Dyrdetsmnining,thg docusiofiset ngad value iwhichyis well-
knm?n R4 ﬁﬁ? I £ théal@tanh%?%ﬁdﬁlg ltlgg Qe Rinbd ?ocfuk bfket read value to
ocus  of f set paraneter value a et erm ned
the facusmfmmmftmhlh r¢ddefir0m1tllmn1)tmﬁl dist. er m ni ng the fi rst
f ocus obf set ter | ue, descri, bed above

the par Peroqs oot e PR aiek gt g feasiy

perfbiddSin ‘afct)ﬁﬁﬁné?%ﬁ% ldfive Whdias %ﬁénﬁﬁnﬁgeﬁh@ 668 'E‘ﬂ*sg'tewrlte value is
portabl e storage ned ium It can be easily accessed by,

moré fmetcogswmiog anémaybeipeebriokdsly e |nwufa¢tur¢reofcth$@pt@al rascs

i oe. TS WS Epl O b8 i Pk s B Hnutiayer

storzp@GRdiim s the stkfi of WirRing@ohtéht @ADRM H?él‘tof thecmditilyRr pbitadle storage

focus of fset paraneter val ue direct fromthe optical

medgm; by using he ebiginerl Hashfocss offses pprametan tvaliuﬁm 3 Optigdzed storing
is acﬂ?ﬁ%&'ﬁfv S{onh céﬁtgﬂ x{‘ﬁl #t{a?f c\i}gfﬁéfég {ﬁ%ﬁ@d D ?Iﬁset write

oc us o ofm O

valudli T}feecroemalcb @fmm\tdﬂﬂ)lé agtt errofsfis ﬁﬁmmizdd&)ywehdiﬁg contént data
the first focus of fset para | ue, t he focus

using pdgtermined @pimyzed fogus é’fgﬁﬁ{ég‘@éﬁ% i a%ghe agwere written by using

the RIS Ocus offset write value.

Methods of determining a first focus offset parameter value and writing
content data to a portable multilayer storage medium using the determined first focus offset
parameter value have thus been explained.

According to a preferred embodiment of the present invention, the method of
determining the first focus offset parameter value for writing content data to a portable
multilayer storage medium is performed for each layer because each layer of the multilayer
storage medium has different read and write properties. In the case of a double-layer optical

disc, one determination is performed for the first layer LO and another determination is
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val ue. An optical disc drive reading such a focus
of fset shift value nmay thus easily obtain the focus
W@RGosmers268 i t e val ue by determi ning the focus oPEHER2006/050054
read value, which is well knowgto a person skilled in
the art, and by adding this determ ned focus offset
perfbﬁm fethd8edondlifer LoCTle @térdthedsochd ot Weitd @ddesidr@arameters at
tical disc. Determ ning the focus offset read
leaSVa tpgach valpeare sHbseguantly ﬁtpr¢<§1neea§h layer,en theoptieal idiscq
consumne
o aet LA fanaly o Coiter HOERRRoUE AR HoRlrlihe 19 Lftimen of
the m&reht)mnmhdmy Thiseompntet prigrane progict ik mtemied d¢a@aklé 8 cemputer
The subse t st of the nmethod of [ ont ent
exequis the praer IW eﬂﬁ‘i‘lﬁ CPEpHter Brograzy Rrodut; i Wﬁﬁ 8’n © cprpuigk. The
comPitet b ?{o a0kt ABL l?e Prévided 8&Y£CDRROM ﬁcd&@hhg {P¥EEmbodiment of
port orage rredi'um by using the obtained first
the Ifrwusmaeﬂtm szmemrethe rcomphiee prmm prx@lmct 10py alteragively be provided

on gk itype oG ¥R S oot bt 9% O 386 e B & memory

oraﬂ@h&%torgg&apgﬁgﬂence of unrecover abI e data errors is
m nim zed r eadi ng content data using a determ ned

opti mi z&He ﬁ@mpé uptt pE the firatfacusfipet paspraeter yalegdetgrmiging unit is

norfy el BEA pieetBh B BupEhal oy Pl S b,
of f set s fried mted btithe amdntior édnrte vavied éninanpinerd @aps, of which

portable nultilayer storage nmedi um using. the
the gltematine gwiodimegts ar%elalg a&PWs’&“‘b‘&FWﬂF&i Uac ¢apeof the present

b 1 ng to a preferred
inve %gkbngtlﬁg?d% sent | nvent| on, the nmethod of
determ Alccrgdhmlgetoﬁnahtrnﬁtmmxsn‘mfdiment qﬁﬂreepreﬂeat invertiom, fherunits

compid IATr Rk R T perprEiebRelo Bt A ER bR c Fiagded to cach
othePin 4 Bifrerank Wal AYdihe St BERAMITREHYHY chggyngédc ﬁl‘iftﬁ‘éi‘tunft? &flch as the

and wite properties. In the Case | ayer
focue pﬂis@allarammr opradingtusitnlilddn thercongobgnif H}6rr§11e ﬁmtrql lwit 106 may

LO ar ot her, det er at.i on. .i sperforned
atsopg g s S AT PR EREE B TRAREDS o7 oe
wite vakbdingto BAGtAERInIodiaént o€ BftpréRhBin@ehtiod, #RGkRps of the
val ue are subsequently stored in_ each Iaé@ré on the

methgehgs pagsenied dn Figp.2A and BB ypaybeusiotned iy diffieant prdge (Mereover, in
C Q t
ahori Attt Gr 8 pERRA I TEfn Horlc MerB WS combined apd some
maythe dm‘kledmtcca)pmﬂlﬁyoﬁstemlte t he program when said
comput er program product is |loaded in the conputer.
The conput er program product nmay be provided as a
CD- ROM accordi ng to an enbodi nent of the present
i nvention. However, the conputer program product may
alternatively be provided
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on a different type of disc such as a DVD, a hard
di sk, an MD disc, or provided in a nenory or another
wat@sagestapacity. The control unit of the firBCT/IB20U#050054
of fset parameter val ue-deternjfying unit is normally
realized as a processor with a connected conputer
CLAIM®gram nmenory. It is to be noted that the invention
can be varied in many nore ways, of which the
alternative enbodi nents are only a few, non-limting
exanpl es. The scope of the present invention is only
limted by the appending clains. According to an
alternative enbodi nent of the present invention, the
units conprised in the first focus offset

par anet gr - k] uni t s
L Bach ot RepeRbEErU il nreC S UITRE A EABEE LAt {2 wriine
contbet dacinipra meldlayer gbofage mediuins (1 14)bised on hldetehnied sedonddbeus offset

parameter-forwardjng ynit 112 in the control unit 106.
paramgier Yalue ol Teping. theBieriag campysing thh Ysrstt: i nto nore
uni tS,  @kinBidoliifla WfcRGRRSing aifiHEnd MRl Hist focus offset
Accor di ng 1tnglltasnotﬁeérlﬁlg ogllglrlrlgnt1 ognteﬁe presesﬁt ocus olse
parametes valuen(stapr2063t eps of the nethod as presented in
Figs. 2A and 2B may. be perforned_in di f f.erent, order
Vbr eovefeading (e teatdatn seabinsen i thic etogminet SecRngBoys offset
paratrie¥® Rhiue ste 206), St eps may be combined and some may be
divided into a'plurality of steps.CLAIMS: 1. A nethod
- of det edetemminingavalues of atfleast ened4te deviptaomameasure efgheieead test data

for I ting, cont data.tp.a | tijayer stora
sequighls ffn 41160 SR The fifirulef Pl R BB 38 gtepy206).
and par anet er val ue for reading, the nethod conprising the
steps of: mwjtiqg test data sequences usLna di fferent
- esti mat determiping the,firss fagps gffet parametar aialug dn dependenceypon the

detefifibd VBB 1l b IRl BRUSRE Sl D" 1
such2fifit)the Hiokke enrontangofithé tead-ont ofdontend ditapwrttelatodhe multilayer storage

devi ation._neasure of the read test_ data sequences for
medigm (43 hig Heing the drtermurediipeiseys 9ffe! P%{elagt%wﬂg%ané read from

the RERRTRE §bra¥e mé@fint ngltlﬁpw%ﬁ@hsingﬂﬂa LR AU Bhd! 86y difet
focus offsét paraneter value Tn dependence upon the

paragetes valupcid minimieed. of at | east one data devi ati on
nmeasure (steps 210, 222), such that the block error
rate of the read-out of content data, witten to the

2. hul til ayRé metHdda@Eording to claim 1, in which the step of determining the first
focus offset parameter value (steps 210,222) comprises determining the first focus offset

parameter value for a minimum of the at least one data deviation measure (step 210).

3. The method according to claim 1, in which the step of writing test data
sequences further comprises writing test data sequences using different writing power levels

(step 206).

4, The method according to claim 3, in which the step of determining values of at
least one data deviation measure comprises determining the values in dependence upon the

different power levels (step 210).
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medi um (114) while using the determned first focus

of fset paraneter value and read fromthe nultil ayer
wat@sagessredi um (114) whil e using the determ nedl/BR20emd0054

focus offset paraneter value,;¢s mninzed. 2. The

met hod according to claim1, in which the step of
5. det er m Thagethod acedrdingfto Clagm af fisther panprisdigEthe ¥Rp WE storing a

(steps, 210, 222) rises determning the first focus
paragetes @% lea%trralﬁ@fié? ﬂ\?gi[ét?émf@fl ﬁastrfpwsmfﬁmar@m%teraw:falwee%the storage

eV| ation neasure (step 210). 3. The nethod

medg{g%gﬁ%}ng toclaim1, in which the step of witing

test data sequences further conprises witing test

dat a seguences .usi ng. di ff t witin ower | evels
6. (step 2085 methodpaeoTHingie alaim do ity CATBPIAE (e SieDios
- Wwhich tH&eﬁﬁlﬁﬁngfahféﬁbﬁﬁ B30hA Qatd FeviBoP nedurd S%E r&d9est data

data devi ati on nmeasure conprises determning t
sequentesder dtheadegparuefithe estivanted first fhichs effm pagauwtr valelv&(ssep 206),

e 8 4 B A A, L

detefrinaigetle Fiest fbiRis Sefk@patameservalifelin fd@géiﬂeﬂtfef ph tRAIAERIIRSd values
val ue on the storage nedium (ste 6. The net hod

of theseenndidatp dealaénoaumﬂaauref(smsr?éﬁ 2&8.%39) sing the step of:
determ ning val ues of a second data devi ati on neasure
of the read test data sequences for at |east sone of
t he est Anfirsefbels offdet paramsted Vilaedetenining @it 16018 determmmg a
step 206), wherein the step of determning the firs

first iR f%ﬂf@&meﬁ%rr%& o wdPE S PW@Pfltﬂé‘&S‘?Fpﬁt‘P%%f'smedlum (114) based
on a {e%'h eﬁ's@&nﬁl}ﬁch'dPEEt a?eﬁﬂételoxtdﬁ&e alﬁ‘fl'ﬁﬁ??élﬁ ofi*éé'l.J &er value-
pen ence upon the determ ned values o e se
detedniningdenti @00)ocommemmgr e (steps 216, 218, 220). 7. A f| rst
focus offset ramst r.val ue- eterm ni

© for " det BRI (0p) Feeed G ¥ak oy A st P fae storage

medflﬁ‘ﬁ uéﬁ'hg Hifftgerd 3btAndted Arstiddub bAY¥&D aﬁa&l%&%ldéﬁd' um (114)
based on a determ ned second focus of fset paranet er

- val ue, sdat@-reading umt)(:l@é) @ﬂm@d tcpmadmm éata sequences from the storage
medvaI tjﬁ%it erm n|c %})Oﬁ a data-writing
R B%Iggﬁ LES aganp e"t.’a sequences to
- the stop@gs dﬁﬁdle’vlfz!hblﬁ inidgsudé HEt@frﬁ‘iﬁingaﬁﬁ‘d (rra?eﬁatngécsto determine
focus of fset paraneter val ues, a data-reading unit

values| i first datm deviation meagyre afdhe wead dest deja é%l@gcers omatienst some of the
estnﬁét@& AL rimdi ﬁgét(p%gaﬁet# R{% a second focus of fset

rameter va ’dat a devi ati on
- me asur ea deiiteo] miniti(h@H) eohtiec{etiGB theadatangieitlg wait (802 thie fidther data-

writing unit (104) and the first data deviation measure-determining unit (108), said control

unit (106) being arranged to control writing the test data sequences using different estimated
first focus offset parameter values (step 206), reading the test data sequences using a second
focus offset parameter value (step 206), determining values of at least one data deviation
measure of the read test data sequences for at least some of the estimated first focus offset
parameter values (step 206), and determining the first focus offset parameter value in
dependence upon the determined values of at least one data deviation measure (steps
210,222),

such that the block error rate of the read-out of data, written to the multilayer storage medium

(114) while using the determined first focus offset parameter value and read from the
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values of a first data deviation neasure of the read
test data sequences for at |east sone of the estimated
wo poosH7268 us of f set paramet er val ues, a contr oPCTIB2006/050054
(106) connected to the data-wgting unit (102), the
further datawiting unit (104) and the first data
multileydratirage meditmr (e 4evkilansiigiBe doteiminddSdcond fodis 0fMétpatameter
unit (106) being arranged to control witing the test
valuggis iBigyedhces using different estimated first focus
of fset paraneter values (step 206), reading the test
data sequences using a second focus of fset paraneter
8. val ue ( atfist OGS offsdepaEameter najus-dbtesninafg wtit (16@)kdccomding to claim
dat a devi ati on neasure of the read test data sequences
7, FTCRMBTERS: some of the estimted first focus of fset
par anet gkedbal e detiafibn #ld8dure-aBErRRIMR WHiN111Q) drlfgfd fodetermine
focus offset paraneter val ue in dependence upon ?he
valugeolr secomtidata Herdatianf megsutecafdhe tead taghdata deiendess dor at least some of

neasur. st eps 10, 222 such that the bl Lror
the Gst néwl%égf 1r,[§thft8c1fsqu‘§s_e aIB%’fe’é‘faW ’erewrt%? f)glﬂ:l‘ql gnﬁﬁg%% i§ Rirther arranged
to détbimihé BETrstSbOUsAT e RFhHEL Yaldd indeipbeicrsd fitbni the determined values
determined first focus offset paraneter val ue and read

of thersgeandidata deviatiap ancagurer age nmedi um (114) whil e using
the determ ned second focus offset paraneter value, is
mnimzed. 8 A first focus of fset paraneter
9. val ue- datssragermbdiuthirinitialikh@)deaice @1 1h) figr ihiviatizidg Mmyltilayer storage
further conprising: a second data deviation_ . .
medgn 6L iAd-hereip ﬁwﬁisgfgagﬂmdlmfmtlaama dgeige {1d 0y istasrapgerbto receive
. - af | ure of the read
the I%@ilt lé%gra ggl%gﬁlglggq? ?i?h%f&é‘}ll%tadgggbs{o%' of the estimated
- first fodnsg fofus offsetparametraratie-ddemining uhe (B bcairding to claim
uni t {1 6) I.S f;ﬁgtrger a%frangred to dE{?erm' ne the first
7, arpanefd W fqterayinga Q85 oYfsFlparametde@diidence upon t he
sucH8hhEL1BRP e YRldURS-idfialiiey 88QNT16)Ad8 ifiEMIiAL the fultilayer storage
measure. 9. A storage nediuminitializing device (116)
medfumn (i 14) by atoring atjleast mpardanheigrevalust thatds) eelatei tauthe fitst49cus offset
wher ei n _sai d..st or age di initializing device ( 116)
parefidis elhe o s PREER BT | Syer stor age nedi um (
114), the device conprising: - a first focus offset

paraneter val ue-determ ning unit (100) according to
10. c| ai m 7A methad gbwriting sententidaticdo g muyltilyer gergge amatum (114), the

r ch that the storage
met@ﬁﬁﬁ%g}‘cﬁ%ﬁ%% device (116) can initialize the
- mul ti | agbtainkigod pgrameretlatioast reldidd tdohe Sirsr footg ofisetl padsiieter value
ar anet er val uetﬁhat is related to the fjrst, focus

p ] ;
as dejermaiged Py peaRs: ofrthe, methed grearding te £lgim Jeinrsaensienee ypomthe
multilayer storage medium (114, step 302), and

- writing content data to a layer of the multilayer storage medium (114) by using
the obtained first focus offset parameter value (step 304),

such that the block error rate of a read-out of the written data is minimized.

11. A computer program product (42) comprising a computer-readable medium
having computer program code means, which, when loaded in the portable storage medium-
initializing device or a computer, make said storage medium-initializing device or the
computer execute the steps of:

- writing test data sequences using different estimated first focus offset
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10. A nmethod of witing content data to a nultilayer
storage nedium ( 114), the nethod conprising the steps
wW@R0060268 Ni Ng a paraneter at |east rel ated t oP@TEB2006/050054

first focus offset paraneter ygal ue as determ ned by

means of the nmethod according to claim1l, in
paraéepe vaRBSE Gtep@P6),t he nul tilayer storage medium ( 114,

step 302),. and witing content data tqQ a |ayer of the
- nul ti | ajredingiths tesfedataseauences ysing a ggeond forys pRset paramsiadalue
(meﬂ%gqy focus offset paraneter value (step 304), such

that’ the block error rate of a read-out of the witten
- data i sdetemiiningedlued bf atAeaso opeidas deviatipremegsuedefthe (04 Yest data

conpr.i sing a co er - r eadapl e _nmedi um havi ng coyput er
SeqUE RS o A LRSS nS T THSE froP Al PMETES VBINRY LSBAPE06).
and Storage nedium nitializing device or a conputer, nake

sai d storage nmediuminitializing device or the
- conput edetesmainingdhe first facep offext paramietdr vglueés teptatlence upon the

seguences [ different.estimated fir f S
deteBRPEE DR i3k o B Py 20 5 (R HOBRY” ¢ et
suchiBhtathé BIOYR BEESrattsdfiBe feal @GLOF eIt 8atdf WEén foahéRiltfhyer portable
val ue (s determ ning val ues of at | east one

tep 206),
storapgaediyey i(hf‘li)dﬁﬁ ngrthe dgtennyned Gestifacus offeph paragetyy #akwe gnd read

r, . al,- t .est bk Rt fi

from (e il er BB Rha HB R TPl b b G Bt focus

offsétpatineddrivahie, {saninimized. val ue i n dependence upon the
determ ned val ues of at |east one data deviation
nmeasure (steps 210, 222), such that the block error
rate of the read out-of content data, witten to the
mul til ayer portable storage nedium (114) while using
the determned first focus offset paraneter value and
read fromthe nultilayer portable storage nedium (114)
whil e using the determ ned second focus offset
paranmeter value, is mnimzed.




