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1 Method and device for focus management when recording on optical
storage media The present invention relates to optimizing the focusing of a
recording beam when recording on recordable double-layer storage media.
The present invention is particularly advantageous for focus management
WRER deading O NBLRLIE RlicRl S ORI R d1aRIR oR dPtRIFSIIaNERlIECeNt
demands from the gaming industry and others for an improved performance
of the data rate, the spinning speed of optical discs, as one example of
portable storage media, has been increasing. However, by increasing this
spinning speed, error margins associated with, for instance, the optical disc
at the increased spinning speed decrease. As a consequence of decreased
error margins, steps and measures are developed in 10 order to provide and

ensure an improyed PefREMance1bs BASIhRiRE ho AR MiASGASeSANRe At

and apparatus for focusing a recording light beam on a recording medium.
THENB RSO HERHERD In B i EnEF3Ea BB AP ER 1EAR h a
giigictinn padpansiculnfeo ihey acordiigemediun soram o shangele theifarssrage
RO itgon of the recording light beam irradiated by the optical head. The

method comprises the steps of detecting reflected light for producing a focus
error signal, freoekatingeatmacktakfivrmdsyreigtizd strsegaraluttil fotathers for an

%@U@Qﬁp&%ﬁﬂgﬂ%r@ﬂ ﬁt@dﬁﬂ@%&fﬁfé@ﬁﬁ){%@%@é&@ EpERANARY 10 &M example of

ocus position, determining an offset value of the associated 20 focus error
BRjFAIC SR UM s Ry NS R bR RS RO R UEIRB S SBIRYBE SBFSE:
BrRRAMS SO @ e éalualQifohenfasciss, eisaipsignalds Mmahiainedealspaenaiispled
Yifig.hrjea. The (anarrlf efficienc ds%gnal is a measure dte egggnt on }he gel tiv? din
ifiiiination of A pitrality of PRt etectorss The above doctment discloses
ohingingahidefacd snsusitionnafrthedeedpdinagnc25 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 wikeshapging the dcusdeasiii@noafttappeardingdiBbtimg a
depe(IJdepcl? Wpon any suc data error rate measures. 2. US 2002/191504 A
‘r]eco n Slé t m

rﬁcar g mediym, ﬁa aratus clL{des moving means for
ISCIOS n optcal disk device in which the'rocus offse

moving an optical head in a direction perpendicular to the recording medium so as to change
the focus position of the recording light beam irradiated by the optical head. The method
comprises the steps of detecting reflected light for producing a focus error signal, generating
a mark efficiency signal at several trial focus positions, determining the mark efficiency
signal corresponding to an in-focus position, determining an offset value of the associated
focus error signal, and, during recording, adjusting the position 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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for writing of data can be optimized. A mark is written onto an optical disk at a
predetermined focus offset and a change in the signal quality is detected by
replaying the mark at various focus offsets. The predetermined focus offset
is adjusted based on the change 5 in the 3ignal quality so that the focus

offset is set a5 @nPRHMA MaNIEWWRENAR RN RISIS i&MPIRYRH R 1ePre SRt
the change in the signal quality, a range of focus offset in which the error

FREQVHEBS Plctadk s QRitBEtE iRl PaNiE S fNingn BRFsdljdistiig the

predieianinbied clio ol o ise hiciaihe remé@ig}alapﬁiﬁa} dis&has@ﬁm;ﬂagiqg the

deatr‘laica;[te \gagla(')n oglgsfgcgflsjgtsqqi%%raaetg tllrlrl]e%l tfgggso SC%elg ﬁsc‘i‘%%{[é OaTe %rne tilse change
us a need to provide impro d focus management, esp]ema y c?unng

re duinggeel dwliting dfat dubleclaypéisetor sgjatrme dipinh e ghresehicmveertionate is
RIRIES R I RGN 995@&%%@1{9ﬁ%ﬁﬁ&d&l‘it&?%@éﬁlj}%f&’éﬁwﬁé‘& HaBRh the

multilayer (including double-layer) portable storage media. This is achieved
BV‘{K?%‘E’éﬁ&%ﬁé‘%%fh%iﬁ@%?%‘ﬁﬁﬁ’gVﬂl&Fa%oa AGd i dhh RIREeTRmined
readi ogrdafar fllgmetbe sto tpgeamidi basefamadelddnecofringedat dayersaf dhe
gnLtlllItlilleiyfer stot%?sggimedium. 20 It is an object of the present invention to

0

p ovide & mel 5ﬁg'device for writing content data to a multilayer storage

medium and a corresponding computer-program product. This object is
achieved by a method and device as defined in claims 1 and 7 and a 25
computer-program product as defined in claim 9. In a preferred embodiment
of the presentifFen s, LRGAY 1 PRIHISBP GG A B aRaRTMFR SReRssdp furing
delanninin g thiedissidacus lefisaijqagametar. value for writing content data to

the multilaye I§tora%eec1‘;rr%1ed| m |sﬁﬁ1)§rforn&ed for each la erégffthe mu |Ia%er

< prs nvention relates to etetrmmm .8%‘(1 1 ocusing tor recording
storage mediun. e gIs of e present invert IS tne provision O

sepereit tusindyyoataiedsradiuels-foy e adindlantbweitingdi.-recordable
multilayer stofpgesMgHiged W&[@?%MMEQQJ@%JU&&YQ@L?@X%ﬁ%g@

that a block error rate of a réad-out of written data is minimized by prowding
Peiatrcesotrsatipadiadiemvhsigorseewsditne SetticRaacbie Paitdmiers of the
storage-mesismedisnis advantageous because data errors 3

It is an object of the present invention to provide a method and device for
writing content data to a multilayer storage medium and a corresponding computer-program
product.This object is achieved by a method and device as defined in claims 1 and 7 and a
computer-program product as defined in claim 9.

In a preferred embodiment of the present invention, using a multilayer storage
medium, the method of determining the first focus offset parameter value for writing content
data to the multilayer storage medium is performed for each layer of the multilayer storage
medium.

The gist of the present invention is the provision of separate focusing
parameter values for reading and writing of recordable multilayer storage media.

The present invention has the overall advantage that a block error rate of a
read-out of written data is minimized by providing a first focus offset parameter value for

writing content data to a portable storage medium. This is advantageous because data errors
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that cannot be recovered, which may be the result of high block error rates,
are not tolerated by consumers. The method defined in claim 3 is directed
towards using different power levels during writing of test data sequences.
This is advantageous because the determined parameter 5 values may be

fHriRan.QRinRES e wmethad f5linRdd.a18iH; en i1 dHesied tpwasHs Rakifgied

the determined first focus offset parameter value available on the storage
et "f'his is advantageous because an optical consumer drive, in the
case of the stoiagethoaditfinddeingan @miaaédiﬁnpaameasiﬂig deess lbbe/er levels
etermln d fir cus offset eter v, 10 T e met flned claim
e R D SR R D e
ddta:ﬁ@%ah@ﬁlﬁi@asmelfmddetermmmg the first focus offset parameter

value. This iSfayaniagaeHs.AecAHSE e SR dkrd %ﬁ‘iﬁ%%@@é%ﬁq@@ﬁm

be taken into account for determlnlng the first focus offset parameter value.

RSURRISE PR AR iy R etB AR skuagrsRsie. detS i anTRaeR g use

ib dptadyamagﬁ@mbeeﬁlmﬂae determingd fikstijacbs pftsebparametetan easily
val ue an be F (Tm the P table stora e medium. The method of
Jbst ocus o{hse

acc
Wrl ng conten Yy usin e ermlne I‘St focus offset parameter

value is advaﬁtag@dusl ldeﬁacflsel tHaibl6 ek kirodeates df thed aadwntiofrovditented
%ﬁﬂ%@@dfﬁﬁ@%%&htgge—gﬁﬁgﬁ AR QRS ASRAGHRRE the ARMGHILAE:

apparent from and will be elucidated with reference to the embodiments
AESEbE Y HereutisadieieeraiRgaso B FRgoansdta dRuittigicmeasure can be

repieseoRiomofa fisstfnaus altseisparametset gatenminngudnit according to

an embodiment.ef the present nvention £ig, 2 s g low shark of a methodof
determlnlng a Tirst 1ocus Se para eter value according to an

of atherpresewt havarstioh; Egrdiisd oW ahaaftkaparethet Malummgocmhied on
%tﬁotgaglgs%@a%g megiym 30 according to an embodiment of the present

invention, and Fig. 4 shows a computer program product according to an
embodiment thwt%gémrm%ﬁ%ﬁmﬁta y using the determined first focus offset

parameter value 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,

Fig. 2 is a flow chart of a method of determining a first focus offset parameter
value according to an embodiment of the present invention,

Fig. 3 is a flow chart of a method of writing content data to a storage medium
according to an embodiment of the present invention, and

Fig. 4 shows a computer program product according to an embodiment of the

present invention.
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Writing data to and reading the written data from a portable storage medium
at a high data rate and with a low error rate often requires optimization of
both write and read- related parameters. It is well known that, by writing data
to a standard single-layer optical disc and* 5 spinning this disc at a high

speed duringyie@ding.ef Saichweilialy 4R AOPedaokh fﬁ&%ﬁ%@&ﬁg@ AABm at
0

achieved by using standard read and write techniques. However, it has been
BbEENBR tRlSEARMNAY adey BTa dBGnBemIrar BptieRiaicdiaRe SpHhg AR dred-
adladiighragpead during reading of the written data may cause unrecoverable
errors of the yead-out of the written data., This behavior, is not pbserved when
g standa e B R R0 A SRR SR BN i na
sigplevdaher dipstidal digeshesdriyiisedarditeyelrspdsitivnedatt. a deptiiced 0.6 mm
B&%ﬁﬁ&@éﬂﬁé’}? waa@&mrmﬁagrwr&q& Qxﬁﬂl@if@%ﬂﬁﬂﬁem{@@g@ﬁﬁ?ﬁm

at a certain spinning speed without the occurrence of any unrecoverable

BergrebsRY ed Hirh S Ting dabviera sl aravsropE BLAIsF pnthw nsing Sije gigpitfehich
giadad whens\Wrildng; datae tordtcodidienay engplicaldiseddaving e eathout of

layers, LO.and | 1, positioned at a distance 15 of 0.56.mm and 0.64 mm, _ .
H I S R e
to a double-ldyetinplvaltdisstisddrooeksslaimitmtitel disitinay datastdag layer

plaieHay sl aocl%%?ﬁl)ﬁ'tﬁﬁ’n%{‘ﬁlé\ﬁ{)fﬂ@ﬂ@ilﬁ? havier ﬁ@Péﬁ{M%ﬁl@%ﬁléﬁ%ata may thus

unrecoverable errors only occur in the double-layer optical disc. In fact, the

Be PR 8f AfSFREL VRIFHIE Hivet v ithauB Ry SR SR AR RIS Frors.
faudaiiascanelaiawiil diffesebts2Q Jacuspamete s (ohitbe dasarisedHugngta
readjn ta from.th tical disc, on t ne hand, during wrjting data

B L AR ST P K 0 et Bt PR R (b e
fodLsboffenddrafeter wapectioplinfizedthentesding fdata ftberrpirdptisal disc,

in the procesg AL YUHtNG AR e RRUEA GGG AR ASRY 108 SIOAlSs AN R ar o

optical discs, causes unrecoverable data errors in the read-out of the written

Fatungids iteirg)el stiealieab isc o5 ey e Te2RgNIAhe 95eIEdrRssuse

pRfaIRRiap altes SpRCHicallin usedbiondeading aatadisonmanet, wsitibgidatactor

the optical disc are Individ ga/&')éro fimized. The,unfecoverable data erorscan,
& Fedicett6 s minimum b optiiiFinG the ¥odts' oftss parame{er value

tised perawrdtingfanddiedoced diiset paramgeten i@weheseddardieadinge andhand,

EYQWUHRG JRR fuAPRIAPISFIOrALE BREAMSNJOLINSIAREE ANARUGHhEEG: the

using 30 the focus offset parameter value optimized for writing, and

b
Hoa Qfryfoses WHIR R aRe GE iU RetiBeRs &f%ﬁﬁ&%ﬁé@?%@@%ﬁhﬁ%{f@dwe
iRadind hahitendatae 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.

The unrecoverable data errors can be reduced to a minimum by optimizing the
focus offset parameter value used for writing and the focus offset parameter value used for
reading, and by writing data to a portable storage medium, for instance, an optical disc, using
the focus offset parameter value optimized for writing, and by reading the written data using
the focus offset parameter value optimized for reading the written data.

Fig. 1 is a schematic representation of a first focus offset parameter-

determining unit according to an embodiment of the present invention. An example of the
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Fig. 1 is a schematic representation of a first focus offset parameter-

determining unit according to an embodiment of the present invention. An
example of the 5 first focus offset parameter is the focus offset parameter
value used for writing data to the optical dlisc as an example of a portable

sierags Mediy M AGRr U IR (NS AP RIUNRRE AL HIE RIS IHENEAR SRk

first focus offset parameter-determining unit 100 comprises a data-writing
ORfCTOPSa R AR IPIR it REL b 41 %8B FsHiIB S torage medium 114, a
data-reading Asuérlidd & rangecbtairead cdata FaRtihaaotiabhlehstradgecus offset
medium 114, a control.unit. 106 connected to the data-wyriting unjt 102. and the
el
offisellpateiagetercdiaiudd 4oa theaderdngritingl Ohiri0Redo prend deta fsepdhelportable

fegdsAffsah AT MNL e8| URila HRe dad e RAHRIMRILA A Al R SARY Al dagia-

steps of determining the first focus offset parameter 10 value. According to

fRidistmubhtb A HrE D PEREAE HEFRIO RS e R dop st parameter values to
paraseetaittheterminmgumnisidofuthed campsses piifeirdetainioing dunit-

108, which is an ample of a first d deviation megasure-determining unit,
R L B B e B T e
frdne-the data-reading unit 104, and a block 15 error rate-determining unit

110, which iSA%@o?Bﬁ%Q‘B'%q%f&lﬁ‘éﬁfﬁ%ﬂﬁ{ﬁléjl@@%?%%ﬁ@&* e $ELPORIRNIBE et

unit, which block error rate-determining unit 110 is arranged to determine the
BioeREsFulereniBng ARt EYUTREr fransiess R HERY GRTEAS g 108, which is an
pilansletermnmingaunieA8oant dhe et Siipig iR, delehiingewrihihilh aket is

connected to the contral unit.106 whi controls determinin he jitter,and
R K R PS8
atsy coenftigesmnfpoul |dfsehichnammetzahplhovelrdiseganditldta 2 oortnectedswe-

H?s‘?eﬁﬂfﬁ'i‘r% Wit FRRnwhIGh Josus QItRE! - RRIAMEIRT IBNYarANA H Yl dAnifhe {he

arranged to assist in determining the first focus offset parameter value and to

Riedlasaeneisret forususenshy saietsrdianientd ik GaraierdagaHringopit 108

ehdigk the kot rabthacomes unit 1Q6ard benfeeus aff$Rtcontrol unit 106 which
tL?narame(tier-for.vv;.:\rdi?%;hur.1it 112 (gt%ei%{urther arranged to assist in determining

ontrols determinin 1tter an ck error rate,
e second foclieottset Patafheter valte And to forward the second focus

offset param dterfualdects ﬁf@gﬂatagmgdﬁﬂ@tmﬁmﬁg lmi_th}Othkso conpobof dliecus
89@&%%&?%‘\4%&%%1!: 192 LRAicRIES MSCDRMAtRPRSERIR SIHRE o trset

medium-initializing _ o o
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.

Moreover, Fig. 1 indicates a schematic portable storage medium-initializing
device 116 comprising the first focus offset parameter-determining unit 100, according to the
present invention, and a portable storage medium 114, to which data may be written and from
which data may be read. The portable storage medium-initializing device 116 is arranged to
initialize portable storage media 114 by storing, on the portable storage medium 114, a
parameter from which the first focus offset parameter value can be obtained, as this

parameter is related to the determined first focus offset parameter value. According to an
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device 116 comprising the first focus offset parameter-determining unit 100,
according to the 30 present invention, and a portable storage medium 114,
to which data may be written and from which data may be read. The portable
storage medium-initializing device 116 is @rranged to initialize portable

SRS MeMR dddRy iRy P@seﬂ%%@dﬁ%ﬂﬂh%&@f@&ﬁ BrRdi Rkt alue, as

parameter from which the first focus offset parameter value can be obtained,
deitrArnphP Hhetpsicloata il e RIaBRIEE ARt RiBe ALY S iaedien the
paftuble%@agélﬁgdmﬂmm alternative embodiment of the present invention, the

first focus offsel RAIAMAIEE alyie, a5 A eHmIneg by, (16, St 10RUS OS5 sorage
parameter va etermrnrng urtafl fB]@ is ‘Stored on the porta%le storage 8
medivml 144viTiHisfibstdouladloffceiptaarnetdevalcmswhicvishssoredrdn dhfe to an
BRti E%Ptﬁsé@yr%gﬁlg% RGP, %ﬂ;&eé@’ﬂis‘@&&%@%@ﬂ?@!ﬁw@ééﬁ‘%ﬁ@%d en a

consumer wishes to write data to an optical disc by using a consumer optical
AR ET RSP S BTG BIEURCHRUY e gt BRfifRrZeid st fistaieddrsid first focus
peranetenvaluel e tﬂerﬂarametehmmsveetateﬂ taisajdditstdareisp@ifsaisc so as
Par (r)r\txetgzr dvaIu t}rlré orc § [% Otrrrtlralrea L i 1ecf‘cx)/r1 ; 1'1tt' t dat% to the ptical
iS¢ 20 as“totallow rea |ng of the writteh 8a from |caﬁ disC without
thecocourtdndatoéi@unrecoverable data errors. The present invention will

now be eXplaf’ﬁ@grgsmq{ﬁ/&%@ll\Wﬁ'ﬁJ@fgé%iﬁﬁﬁ%dF%o?éAﬂ%g %ﬁh reference to

resenting flow charts of a method of determining a first focus offset

Easa A RessRredlny sharsRimegatort f’ggfrzrae%%&bﬁ“tsﬂsf%rlﬂf&f%téps

phaaickeneihedanaceoidingriecanmpraadime at ot ey esent drpesiiand hfethod,

STEPRP.S ORT T O?HR I%Stc IPTIOI}IS OF.STEPS NO. 202 Obtaining focus

offst ihngaa Vafie Sefect Bres?gcﬁls’egﬁset write value 206 Performing

jitter OPC mcludrng writing test data sequences and measuring jitter and Bler
O £ eH ate BE 2 < at five focus

offset Wrrte values 210 Determrnrng the focus offset write value where jitter is

Mhimum 212 Obtaining Bler at focus offset value

202 | Obtaining focus offset read value

204 | Selecting a focus offset write value

206 | Performing jitter OPC including writing test data sequences and

measuring jitter and 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)

218 | Determining minimal |A| for which Bler at (focus offset value + A) <

Bler_threshold

220 | Setting focus offset value = focus offset value + A)

222 | Setting focus offset write = focus offset value

224 | Calculating focus offset shift = focus offset write — focus offset read

226 | Storing focus offset shift on optical disc
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214 Is Bler> Bler threshold? 216 Obtaining Bler at (focus offset value + A)
218 Determining minimal A4 for which Bler at (focus offset value + A) < Bler
threshold 220 Setting focus offset value = focus offset value + A) 222 Setting
focus offset write = focus offset value 224/ Calculating focus offset shift =

fRps OiasHieI{aeHRAITSEIHEAL At IAEME d 3P US: ARSI RPN BB set

disc 7 Table 1. Short task descriptions of the steps of the method of
BRI Y S RSO RE O RS S RSk Ti Rt DS RISS AL BYEfHE 0 an embodiment

of the present invention. According to an embodiment of the present

invention, the, first step of the .5 method.qof determining a first focus offset
e moter v SR e O Bl e g B the SRR s
Tiethddaisiofisaintegd (resifedss atfest amplecsf sabecornbfepsiofhéening a focus

BALRMEIS! Ml € o08r HNOrER HNEHEPRAGWARRL OFANS PASREN I WEMIABc iE B rset

focus offset read value is obtained by writing test data to the olﬁ?tical disc,
BYAMRCEREIHY n aseardie Brthieerpbrtilrnseb hg B ReRtit e iotuitg frratittehread
iesidatebbynusingwlifferert fasusofiseprrandio, wahie scanddetenpiaisigihe
jitter, as a data deviation measure,.as a function of the focus qffsetr

B e A B A A B e e RS e reac
miimaindsitteropirgitedifooss effstt deadivalueatorbeusbmdopopfithiZedus

(BRI Q&Q@Qﬁ@ué@ﬁ%f%&lﬁr&ﬁ%‘% Beck ¥R ISR SeaaRdHosHs qlfset

parameter value that is used in the method according to the present
miEmabrs theapipizaoieauhalftrid st urriebpurshitepiBigsfusadingf data.

cmrérfgc,wsriéiﬂrg:ttb@de&umammbeea@hemmﬁfgﬁtqma@mﬂm izackfoeus attseh the
agﬁo eter vdalue. ccording to ar}.altelrnatl\%e em%oglmﬁrer:]%ocfutheﬂ%g sent

invention. the second’ focls ottt pararmeter value optimized for reRding. -

méye lvecdldaing avrong lsewihirte niay instesyte)dty aethdingimvaili@droofiie
Bg&ﬁg{%%ﬁ@ge medium or by the value from a 20 memory that may be
connected to the first focus offset-determining unit 100. Such a memory unit

may be compisetfingttrpaHebristsrabrimeaiahrihnrEshich uavies thesered

sethsedenistaref the.mgiinad af detesminng At shigaus Péiselspaiameter
value is ]ghe st&e of s Iecftinlgl %focus qffset write value, s]tjep 204 w?ich value
1 ue tfrom the portab r

fgsé%nce’ y reading a va ¢ storage medium or by'the value from a
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
around the focus offset read value furnishes an adequate estimation of first focus offset
parameter values. This step of selecting a focus offset write value, step 204, is performed by
the control unit 106 with the assistance of the focus offset parameter-forwarding unit 102,
which control unit 106 has access to the focus offset read value, being an example of the
second focus offset parameter value.

According to an embodiment of the present invention, the portable storage

medium is an optical disc such as a DVD, a HD-DVD, a BD, an MD, a CD or any other
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example of the first focus offset parameter value. According to an
embodiment of the present 25 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

ERtimAiR Qe IruS.alis hneimal s . Selemio kb RGHSIAMS & WHR MAlUGSical

around the focus offset read value furnishes an adequate estimation of first
IR ANE R BROPIF MBI S, HdS RIS SPusie BRIy B 18utisad fLBighFis card or
validgnaiempdd; isepiformed by 30 the control unit 106 with the assistance of

the focus offset parameter-forwarding unit. 102, which cantrol unit 106
il G G SRR
effsntgbat ameteryalciébAaeddidien) topaeieatobadimehtof the present invention,
the portable ${orRQ&MEHUMHISEPRPIGEABRSUER 88PPHHoAHR Y Rp8mal

BD, an MD, a CD or any other 8 optical disc. In an alternative embodiment,
19 FoiRHBTRIAD RS HTER S & R e fV8 Stidan dsEanttiRed s sequences
enikoshmantitdS.addagnetitnstaiageemadithn bRkl as: aare ABRELIC ¢ad tead-dut of

magnetic tage or the like. .Th(% ortg ? stor%ge 5nedium will hereinafter,be
Wrten a%a S guen CS., WNCTrcin, lt]? an e{ arc ta eVla'[lﬁ)]E)mea%}lfFS. ACCf)I‘dll’l%}O an
referred to as optical disc, 5 although it may very well be a different type

stabadienenedilim. petavin gnseiscte  Booup uitsahowitesydlveltihetetefriofsequences
RO PR IHEr H%mgﬁl@'ﬂl@%\é\{@&%ﬂ%?st%é%@ RIE¥GSYIRASLER 2R iS
in

step includes writing test data sequences to the optical disc, and determining
RN S s Bl e RIE PP BFta e o5 IR Ghrittehog aggre but at
sequancese Whsaianjitiest At RlQicatesdataraiéintiondapasii@se Aocendingrie

an£0 epodiment of e presant invention, QRG comprizss the stans of
riting test data sequences to the optical disc by using the selected focus
dftsenineite value as a function of different write power values. A number of

different powﬁ@ly@mgﬁtt@ﬁé%ﬁl‘%&%aﬂ‘f%l%emﬁ? (Q%Qtwl%@%towgeﬁs@&qorrl writing

chosen and test data sequences are written to the optical disc. For each write

Bt daifue, RimattiEaT das s PRSIt IVARH Jrerne R ravanh 88 dftpdivasd the
dai psedduslaterninet Sinee the jitespsrrrakalcalysle pesdenton theoptimal

uric power el frwriing, e (st data, & mnmal jter may be obfancd
WREP QSR A TR M EPAPH A8 4 USSR O thE W PtE PoweT used s e Wits

powar that corresponds to the minimal jitter value is the optimal write power,

because a mipimakifiei QG IRARRM Mavhs CRIRpA-AHSIG IS Y586 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
106. Jitter is determined by the jitter-determining unit 108, which is an example of the first
data deviation measure-determining unit.

In this step, step 206, the block error rate is also determined by the block error
rate-determining unit 110, which is an example of the second data deviation measure-
determining unit.

The write power value for which jitter is minimal is obtained by the control

unit with the assistance of the jitter-determining unit 108. The measured jitter and block error
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20 power. 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

wiits Aty e dannaraad i AR I0RYRQIERRE PAAMRLEL Fed RVBFIIRG, Wl 1,2

under the control of, and as determined by, the control unit 106. The test
FRIEdRT AR Yl d §y TR RHROSS YR EPHGR BRI BRPHHR
fecupoffsst hparamiatemto mandipgninihddshainder e control of, and as

determined hy..the control unjt 106, Jitter is determined by the
it dotorminiha AR 100 LS VAR ST 0 s B o
frezsefifectietéemitinng anit Sourpthisl stepwtepl RO6tMbdrlotk Bntelitats fecus

alsQetRETINRd BY ithR AIRRESIEAY IO REICIBIAING i< Ry UGS Al

example of the second data deviation measure- determining unit. The write
PERRRSH VRIERSif8r IvisidH it iR irRatS Bt U Byt Re e tOmadibwHH R E Ve
assistaneevafitheajitesteletairadndng: wa il kaduiThenbeaisiiae jitiae prdetaaiention,
rror 9 rate values acquired.at the di nt write power. levels are stored for
e T S A S T B e el T g
mézsureyrianisddta, the control unit 106 may have an internal memory unit

(not shown i%t%{gzdéiﬁ}é%‘ﬁ%@B%é*&%ﬂﬁﬂﬂftq@%?%‘i@ﬁ‘ﬂs\yﬂ%f&l@&ﬁg% the

OPC is performed at five 5 focus offset write values, as an example of an
EeTHiEaRNe YRRy P Brdrality of RS aRivtg deffimingythatigter OPC
peyirBesh siepralR8 .AGcording dardhis embadinent af tbeapsesenbinersian,

i dhys detarmined whether iter ORC hag.been performed byusing ive .
oCuUs offset write parameters. According to alternative embodiments of the
Preseritsiapetion fteis nifrebericf vetite dréhres formvthic hajitiarc@BE@ iglue or values

RESBLEERb ISR, s%ep6o?rx¥ﬁtﬁ4§9uﬂgé86e¥9t¥é}'lki§t§ DRERE Usgfhdatep 206 is

performed by the control unit 106, which also has access to the

measurement AR R sleeinsetfapaaitneteontus tian s aetesrnHage
jhak e QRGdinas Molbernspesfosnpenat fivelforkis afs atiwrie] BIies rhid out

at.a smaller number of focus, offset write values, the ste electing a focu
SRR OGS, Sohene e R BT R S PR s g o
tffs @ifferitet Vadue dife rentdrammeahe earlier chosen value or 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
invention, this step is performed by the control unit 106 of the first focus offset parameter-
determining unit 100.

Having obtained a focus offset write parameter for which jitter is minimal, a
subsequent step of obtaining the block error rate at the determined focus offset value is
performed, step 212. According to the embodiment of the present invention, it is the block

error rate, being one data deviation measure, which is determined.
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is chosen, for the step of writing subsequent test data sequence, step 206.
These steps of selecting a focus offset write value, step 204, and performing
jitter OPC including writing of test data sequences and measuring jitter and
Bler of read-out of written data sequencd$, step 206, are performed until the

jitter OPC hag, heenperiorvsdintddiedifrient forisiqffsel \{Y{étﬁlé/é}%?%t&f of
five jitter OPCs have been performed, the subsequent step of the method is

the rsadrPBt fdshinRingitise Poctingaesimmivad docut aiE e M R ek is

gtegikddIn the above steps, minimal jitter values were obtained at five
different focu§ offﬁ? bvlvré e valuesf ﬁ]egla 10 |t gﬁtermln d. WhICh ocus
V

offset write value of the exis i?wrgra alues Vel hICh jltffer was obtained portant

deladsponds mahedontveélepﬁﬁmhﬂmebwws'tlresudetqmmedcmleet fiftdwsvddize
Qb ihe sradRulliestdriadiRm g piicabdigcy MRicthiestd %M%fﬁer%%%by

by using said focus offset write value. According to an embodiment of the
Brestol RNy ihidhs it pes R bl SIECEVRFOTSIRIAIOE WitHe First
focus offset pﬁiﬁﬁg&iﬁfalﬁ’éﬂﬁ{%[ﬂﬁlgdﬂﬁif the) t@lHﬂ‘ét@Q o ainednantoetisher the
ffset wr ameter far h ch jitter mini bsequent ste
e PR ER e S A BB e S TR R LRt sep 214
Efettf@dfrtelmgtﬁﬂ)mk eiecodindighth¢hemtbotliogkstiof thie preseritinvetatid4itas

&E&%M&FB %{E%fﬁlt& Lpl%,l YR g?stl"é’tg{%\é'@f"% Pi&ESHEEr W@'glatg?mmmg unit

determlned 10 In an alternative embodiment of the present invention, i
tHE-Bhedtieskisergrinis r@élace?%ﬂ%egbeé&%fiwm@ﬂlﬁym%g tﬁ*?éd&&é‘ﬂfﬁlﬁéﬁams
fosusapffeeldwritesvalue, which is determined. Since the block error rate or

alternatively the bi error ratetf (?ve orfn ortant 5.dat dev'%tf%p measure, it
ntde

is beneficial to o%liai?gper ine ShSE PATGEY SR iLChaly el iaton e

theakelbvatughef d8fcaminedafobeissefisebinlitelvalvenchhisedttap tesagatecomprising
BB HREEQ RS WNELO8 iR RS ARYISIANGE RLIN G (RIPCKIELE ay be

rate-determining unit 110. Having obtained the block error rate, the next Step
156 determine whether the determined block error rate is higher or not

higher than arhkqﬁmm%ya@e%ms%haé@@t@ﬁﬁ&émwﬁéﬁhﬂt@m@mua,edsblﬂyéf
error raltee 'P rttpal?l e block error rate ﬁhreﬁhgkd in step 21
rof

JetEMite by e En it Wi ethse R han s BB e Rhold. Since
th¢é>ldelt@mwrmmg wnn e:smnmemmm@r rateussnotteocepictbieasbeag void of
[ﬁ?&&%}éﬁﬁé%&{"éﬁﬁ@ i&?ﬁ%e%ﬂ—%@%ﬁﬂ@@pﬁata, 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
|A|, i.e. the length of the focus offset step A for which the block error rate at focus offset value
+ A, <block error rate threshold, step 218, is performed. In this step, a minimal focus offset
value is thus determined, which is required to obtain a block error rate that is lower than the
block error rate threshold.

According to an embodiment of the present invention, this step is performed

by stepping through the focus offset values for which the block error rate was determined and
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too many read errors. According to an embodiment of the present invention,
a block error rate 15 threshold value of 280 errors may be used, which value
is measured for test data comprising 8 error correction code (ECC) blocks. In
an alternative embodiment, other values hhay be used. The present object at

s steassihiind.e Nediigd aiesaive RS AHER LG YRIYEIMAIC ower

the block error rate is lower than the block error rate threshold. Since 20 the
Higr e Hork£eokral eednltl data deviation measure, to be respected as
being void ofinareteyerabiedbsdigiFarsiththeseadouhobihtitestslasaprises

lternative foc ffset write values are obtained. In the next st f .
R R TR SRRV DTS il v
drecictaiivbbladkedatratfoslrsoifgbthahieckards rafsdhteth¢lg andrradcttgmne of

frerR P %Egﬁik@go%ﬁ@ srRAgime R f IhePHESEHI WERHA IS ﬁtﬁptermining

typically corresponds to the difference between the determined focus offset
&G40 ELIY BRCIRSES ERAGIIRIh P FIR GESBIffSRIHER TtaY Bt Redycus

alseoeiespaRtidiadaigetcpalue. Having determined the block error rate at

a closely positioned.focus offset write value, the step of determjning the .
minimal A T e A R APy
faten atfenesyoffiseinvhiu@ B kuait 106lablks elgp pf dtetinmasholb step] 8)ifor which

BRI ERES I HUS SR B RIIVARLIOCUS PfSEERE M thiBYR Helarmingds

which is required to obtain a block error rate that is lower than the block error

PstétRIek v e ARt {0arresrbioaimantBPeHEsPe SE HIGRUSREORY ERlon.

step is performedodiy stepPIRG thrauighe ithéos ysffeebvategstiar whiehrthe
block error rate was determine d 1 selecting the smallest step
S S S e Pl SR SRR T,
btedkemorcddib thrasirofde threshealldenmativieadntibo difnemaofkeprasethat is either

IMRRHP QS FHER 0 %Qﬁ?ﬁﬁs&%&?ﬁ%?%éﬁ%@ﬁ%& GLRL [t .ahiie two

closest neighboring focus offset values, comparing 5 the determined block

error rate valtlesRgebtriaceacnstdasthreSRbi R A Re Rt BB h thigRys
dfiba caespanaingeatack efier vale:is lowiep tranithe:Horasadld waluent@l unit
?Séegrcryonrﬁ}g tQ% r{elegaﬁn Iaz}lnotcoﬁt rror rate at an .%gfji_tional_l focus offset value
urther awa)gltrom The 6L Srrdt USRTE" AL G2t mined in step 212.

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.

Having obtained a focus offset write value in step 222 and having access to the
focus offset read value from step 202, a focus offset shift value is calculated by calculating
the focus offset shift as the focus offset write value minus the focus offset read value, in step
224, according to an embodiment of the present invention.

Having access to the focus offset shift value from step 224, this value is stored

on the optical disc in step 226, according to an embodiment of the present invention.
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Again, since the control unit has access to the measurement values, possibly
10 from a memory within the control unit 106, this step of determining the
minimal Al for which the block error rate at focus offset value + A < block

error rate threshold, step 218, is performed by the control unit 106 according
to an embodinesidi e ARsERLINeRIRAIGR oS RISt SRR NAYBEneter

either a positive or a negative value. This implies that the focus offset value, .
Mﬁi@ﬁ?ﬂﬁ%‘bﬁ%ﬂ BrrdcrsteliscioRid AR TR phetBe iRl Hbuk Erratee 1s
sededue sholgiicabyideGnioais oiffseiparameiae waduertoad isteitharitdatges el

rgtarlrlgr cg}hasrgotrgg gg?ﬁgooﬁgaelt (?zg(lzue at which the jitter value is minimal. Having
obtained the minimal focus offset step A, the step of setting the focus offset
value equal th thee focusloffvedvhite reltiostbpt o idfipe fieswn effdsy tremeter
QQBUQIEHHJIZe%%r @v‘fﬁf?@&ﬁ&% Qj‘_ﬂfﬁﬁé’ LREIRENRIRES e o BEkt

[

After step 220, and after step 2 e block error rate was not higher than
IHEBIEK @RS oRitR e & ofadag dutelitimetdRatad ot aragranadipBimsehfgsed
toevieicug aftbahdiitd-euahio loeus oksetirdalversledl &rissexetigiesdIde of
forqj[.%esno %’aet a}/I\{ritee H\I/%lllrjne isdthus set to be equal to the current value of the

OcuS offset valfue, as'determined in step 220, according to an embodiment

of the presernthinVesttiopu 25 At cordingcrov alnadter pativecsntobdiferthisfviiee may
SRRV BHAR optRRP i<l Iﬁ‘t‘él gg%gﬁﬁb@&W'ﬁ@%ﬂ&%ﬁeﬁt%dﬁé@ﬁ&'%ﬁes to

error rate is higher than the block error rate threshold as determined in step
»1ike s/ indheRtirddliscr By s BEra sPITHIBSY AR ahdéte 992 and having

access to therfoesipaftgeeeias valusefeaplsiep widZrdcfostisiotireti shithvalue
8 cajeulialed by calculatin Qvégﬁa‘i?g%‘as 8‘2‘%85% i ?f?nth&)%e%‘% Qifeel Wit e
vatue minus %‘f‘le CUS'Otfset read Valbe® ins ep A QeSO g to an
slothgdinedninofink e hore sshidgseaptiomn. Havingpreebssd ot foec offisetoshift
VRIS M SteRe274 IR ValHE,IS Stored on the optical disc in step 226,
according to an embodiment of the present invention. 12 According to an
alternative embodiment of the present invention, a parameter that is different

orpie-orus Pskt sESoRIPE InN sattesirtophie focus offset write value is
&fﬁgred on the optical disc. One such alternative example is the focus offset

ite value itself that may be stored on the optical disc. 5 It is to be

Ydersibadniingtagselakian ddtase erlazlitsttfediistdbiast gixameter

parameter value

304 | Writing content data to a portable multilayer storage medium

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
which is at least related to the first focus offset parameter value as determined in accordance
with the method of determining the first focus offset parameter value, as described above. As
the parameter which is at least related to the first focus offset parameter value may be read
from the portable storage medium, it can be easily accessed by, for instance, an optical disc
drive in the case of a consumer wishing to write content data to the optical disc. The disc

drive can thus read the parameter or, according to an alternative embodiment, read the first
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value optimized for writing data to a portable storage medium and a second
focus offset parameter value optimized for reading data from said portable
storage medium may be used for writing and reading data in such a way that
unrecoverable data errors during read-outof written data can be minimized.

%&Jéhﬁfﬁé%i%ﬂété?@%ﬁk&ﬁf&!ﬁ'&%ﬁ( AUe AR RAAMEILLARIAIRALR URihy B

may thus be stored on an optical disc 114 to be available, for instance, when
eonQintBs Drmsergclistbiy sia T5 e Spidsat e By UiAly Bl tH ARGmfset shift
opiticah eisddnives thb eifaltenvingerweth ask il Be Bxplained ail) referenee fecus

the flow chart of \Fig. 3. and.Table resenting.a flow chart of a method of
g A e SR G S BT
delseriptions of the steps of said method, according to an embodiment of the

present inventjpgl, ST ke IHQRL AR ERGRIFKLNF: e TR HulQsity

302 Obtaining a parameter at least related to the first focus offset parameter

ohitia dedonmmhisconisnrduriradspoitimdhnitiaypdistsradratedintmamiel-
Rn&hotd tasdedaseiipidanshefiasienseafifietmatbechohouritag costeriadatautoto

%ggoggrg%glg r’gH{tua%%rrest ra etr}r;ee(c)ii 1rrgll@csgording to an embodiment of the
present invention. ACCOF ing 10 an émbodiment of the present invention, the
method of wilitgnoomiethedatastoftsgoetablel stdsagrinkativaesstads framtystep

B%%0rrfedIN QRIANAG-SRAAMAIET WHHER iR REIRASL BRI I f\i&ﬁr{g %QH? is

offset parameter value as determined in accordance 25 with the method o
QST IS BRI STt {pamssh BYdhe Spn fadyesetihe griisal disgss
the parameterhybitReifuaileaploftatadiothe finstiigesstoitastpriaipRtBihltilayer

value may;be reqd fromihe I?”%%%'te té’;{%gg J‘??%%“S?tﬂ% %alﬁtfk?s?y%a%%ble storage
ACCESSEGHY 1O istahCe, an pticaf disé “dive inthe case of @ coRsumer
wighimg ity wiitetbonbennetbfastdahs offtidaladist:i@heldisstedrddd . daptithusd etadng

{0G ARADEISHn 2EGAANG P AN ABEHRANME SRR AN GG AE ARG SR Svrite

focus offsef parameter value direcr%y from the optical disc. In an embodiment

Stltte Presentrimgenfignreme bl eferreratemtpitHect iRy rerdinegtrsiant data

paramatesalia ipaniocuseifsetshittadaltadvihe formeafihevsiffrengeby using
Hletween the focus offset write galue, l.e. the first focus offset parameter

VKIS TR Ao st et Falue, i.e. the second focus offset parameter

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
performed for the second layer L1. The determined focus offset write values or parameters at
least related to each value are subsequently stored in each layer on the optical disc.

Fig. 4 shows a computer program product 42 according to an embodiment of
the present invention. This computer program product is intended to make a computer
execute the program when said computer program product is loaded in the computer. The

computer program product may be provided as a CD-ROM according to an embodiment of

the present invention. However, the computer program product may alternatively be provided
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5 value. An optical disc drive reading such a focus offset shift value may thus
easily obtain the focus offset write value by determining the focus offset read
value, which is well- known to a person skilled in the art, and by adding this
determined focus offset read value to thé%ocus offset shift value read from
he.onticahfisse SPdReERRINADIS fosks Affkehiars YA IS dulak PIRESSry
and is easily performed in a consumer optical drive, whereas determining the
BN BHEPREREAPARIY is more time-consuming and may be performed by

the manufactitiec@fttbeuapticahefaesfothe Stlospiturptcstepuofditermathe drif is
Whiting.conientio & artable multlayer. starage medium is {he siep of writing
content data to a Ia§er ot the mu ifayer porta gs?oPag% Ty meditim by using
the obtained firstiédsum tsiisbatsheanverdipw shnehestered 0d n@ptimized steridgvisch
arhinvediRy SERSNGLEANSRE dlataaRa R RHEAL RIS ASING tis.QRERRIZER doctsnt
offset write value. The occurrence of unrecoverable data errors is minimized
By satefty Con iEniehRy hsmgRdrssitiftd optimized focus offset read

value, whereictheldaten We reritien dybdaingntRe Welguinahiotiss alsehits
write value. 20 Methods of determining .a first focus t parameter value
g e R G B T R B R coen
déermindditistt foeusSoffsat! hasametemealorechapei i bten wislaimdds the
freouhiog RaReiesrdamBodimantaiibe AesemiMYE NHN. JhgMEth 06sdhay

determining the first focus offset parameter value for writing content data to a
BlSPABRIVISHinIGIEMEF Bhditagh WBUIAT RSQRSRSMfE R ECh layer because
each layer ofAb@filtilay@oisiocage diasdivon hapdieranreiad, andswpier the

roperties. In the,case of g do -layer optical disc, one.determinationis .
R Hor The T 218y PO A R A g aaeger
therseconehibgdiniehtT hetdepessain ad fotas effsetiapitewahes mbpareméterse
Alajerstiveleied . eashia e R subsequently stored in each layer on the
opfical disc. 30 Fig. 4 shows a computer program product 42 according to an
embodiment of the present invention. This computer program product is
intended to make a computer execute the program when said computer
program product is loaded in the computer. The computer program product
may be provided as a CD-ROM according to an embodiment of the present
invention. However, the computer program product may alternatively be
provided 14
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on a different type of disc such as a DVD, a hard disk, an MD disc, or
provided in a memory or another storage capacity. The control unit of the
first focus offset parameter value-determining unit is normally realized as a
processor with a connected computer pré§ram memory. 5 It is to be noted
hak fhesinvention can be varied in many more ways, of which the alternative
embodiments are only a few, non-limiting examples. The scope of the
present invention is only limited by the appending claims. According to an
alternative embodiment of the present invention, the units comprised in the
first focus offset parameter-determining unit 100 may be connected to each
10 other in a different way. Some of these units may be comprised in other
nits, such as the focus oftset parameter-forwarding unit 112 in H]e control
dnit 106, Thedc BB G OB Ry s bl chORA Y GHS TS i
thetlsebpenpfithes ithesttsrof/According to another embodiment of the present
igvention, the;stepsafdhe; PRIAG ASPREREAIRS IIFIGS: SAARL ARMANPR o

performed in a different order. Moreover, in 15 alternative embodiments of

ReltrrserPAgR TSR OhYS brsed onaylperebrmpitrsandriacss A chpagpster value

dividagiipiens plegalibipefsaiense 40-48s3t:15 CLAIMS: 1. A method of writing
content data to.a multilayer storage medium_(114), the thod comprising

1 steps of: &J HeRFRN g SRFREFo LR ST A FARHE VAT A RS Rhitig
pantectdathite @emidbdayer storage medium (114) based on a determined
gepond focus afffel pRrameElaaluR.s [BhPRLRG IR aSR SomBIIRnIbe
sub-steps of: al) writing test data sequences using different estimated first
fecuBHfssiupsvametel values (step 206), a2) reading the test data

agepuences ugégdhefetenmingd:seseod-fasd 3 affsein parametarNalied(@®Rata
206), 10 a3 d?termining V?JUGS, of at I?ast one df%ta deviation measure of the
%) taé east some 0of the estimated first focus es &

PEAFPSES SO offset parameter valu tep 200),
and
a4) 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 content data, written to the multilayer storage
medium (114) while using the determined first focus offset parameter value and read from
the multilayer storage medium (114) while using the determined second focus offset
parameter value, is minimized, and

b) writing content data to a layer of the multilayer storage medium (114) by using

the obtained first focus offset parameter value (step 304).

2. The method according 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).
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sequences for at least some of the estimated first focus offset parameter
values (step 206), and a4) determining the first focus offset parameter value
in dependence upon the determined values of at least one data deviation
measure (steps 210,222), 15 such that tH€ block error rate of the read-out of

gontent datawrifieihda JocoPaHgyasiRiarag & HR ddmdl dAd ilentRaIE of at

determined first focus offset parameter value and read from the multilayer
FRECHGHRFPIAYSHHIE CreTig thdgictatmirRl SKYRY TS ifagt ubon the
pHErameigiwallecis (spimi@ed, and b) writing content data to a layer of the
multilayer storage medium (114) by using 20 the obtained first focus offset
parameter value (step 304). 2. The method according to claim 1, in which the
Step of deteriinimgthiod firstrdogLis offsat! pArametempalueg(BtepsaRngy a

CATREISLS Hel@ A iR NERARRKE AISFSCRASARCIREYAINS 198 SINEWhge

of the at least one data deviation measure (step 210). 25 3. The method
Eﬁlﬁﬁ%zélgﬁm 1, in which the step of writing test data sequences further
comprises writing test data sequences using different writing power levels

(step 206). 16, 4, The methop according g claim 3, In which the st of
etermining values of at least one data deviation measure Comprises
determining detcvaloes irnldepehderroadpindheatdifforemtpsovidrd el sets iy

Ik 1NE IS AGERrg I &laim fdWHIRLCOMMISNG HREs5i68 9%06),

storing a parameter at least related to the determined first focus offset
DAcssHetRs Ve driameining g imh &Rt S poBy s Ve stRorpmprises
decoidingtochaimnfdedusiier pampetsinglthastiepeafiedt: ugetannirivghiiaddeslues

of. a second data, deviation measure o ?r est data sequences for at
|°eIraﬁls1 g%cr%%gé% Eﬁageé”s AARRE St e%e s c{) (;2e{§ %g(r) ‘meter values (step 206),
wherein the step of determining the first focus offset parameter value further

gomprises dgigrouiRg IS JACHS ASELAMAMEIS VRINE RARRENdaNGhe

upon the determined values of the second data deviation measure (steps
9968 ramRENngs

a) a first focus offset parameter value-determining unit (100) for determining a
first focus offset parameter value for writing data to a multilayer storage medium (114) based
on a determined second focus offset parameter value for reading, said first focus offset
parameter value-determining unit (100) comprising:

al) a data-writing unit (102) arranged to write test data sequences to the storage
medium using different estimated first focus offset parameter values,

a?2) a data-reading unit (104) arranged to read test data sequences from the storage
medium (114) using a second focus offset parameter value,

a3) a first data deviation measure-determining unit (108) 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 parameter values,

a4) a control unit (106) connected to the data-writing unit (102), the data-reading
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
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7. A device for writing content data to a multilayer storage medium (114), the
device comprising: a) a first focus offset parameter value-determining unit
(100) for determining a first focus offset parameter value for writing data to a
multilayer storage medium (114) based 20 on a determined second focus
plfsehear %H&%{%Mﬁiﬁﬁﬁ% QA ead 'ﬂﬂu%@séﬁﬁ&@ﬁé’c@r%ﬁﬁﬁt RAPRRECe upon the
value-determining unit (100) comprising: al) a data-writing unit (102) arranged
@Wm@?égﬁaﬁﬁao%éhﬁ@ﬁ@@& ?a%%vgfévab@e?ﬁ@aimtﬁnﬁs%h%%erem estimated
fiish ibeus Obisek patameier el ues, aroa daiawiedding thaih (104y ayanrgeddialium
fo2f) losh data seauences flom e slorads, 28 medium (a4 Wsing 2 second
Cus offset parameter value, a3) a first data deviation measure-determining
onittia08)stnegeged tondetetimihd e value thofleifirsindd eadadiftion ehiesiqaenadter
the.read.igshdata sgauences for at least some of the estimated first focus
offset parameter values, a4) a control unit (106) connected to the data-writing
Bhit (102), the WERSEAHifY 56 iRkAE2) R e Fstaddes Balikpshstorage
medshr e-deteyrusniaghdniblRe) fisait asrirekupit(hoR) variag 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 focusioffsete penadiegsp vhiue {steph208)ngdasergining values of at
least one datadeyiatian an%agﬁ?e-@%ﬁﬁﬁhgﬁ}ﬂt?Fﬁ%ﬁ%ﬁge@{o%el@ﬁﬁhe

some of the estimated first focus offset parameter values (step 206), and
deltisRfirgeand flr& foxistigrsear aiateicddicy friasprisaesidan b ditthiome of
detesmined valuesof dilegstonadataidaiation sneasuie (sieps Rithd2)anged
suc that th§l btloclierrorﬁf\t? of the reagl-out of dat éWritten tt%tigie multil ern
Siorage meditim ™ (1425 While RIS tHe et hiied fistRD% ofS e ned vatues
pafianetend/ddtredandtieandrorrethe 5 multilayer storage medium (114) while
using the determined second focus offset parameter value, is minimized, and
b) a writing unit for writing content data to a layer of the multilayer storage
thedium (114} BY U RIEGHATNEHS FSLIceP a8 RaraPHETeodrbls. erligm
Radimgicenanaer gHogrieh dademfcahs theIcEOWIRIS i@ iserO pe-dBlasaayiatiopdium-
mea ure-%eterminin unit %110 arraH%ed to det(%{lrrnni_rilﬁﬁgtﬁnlues of a secggd

S

PR ARSI P8 ASTTAP Hh S FER A6 S TS REGUERULLAEY 4t FEXSE SEME of

computer execute the steps of:

a) determining a first focus offset parameter value for writing content data to a
multilayer storage medium (114) based on a determined second focus offset parameter value
for reading, this step comprising the sub-steps of:

al) writing test data sequences using different estimated first focus offset

parameter values (step 206),

a2) reading the test data sequences using a second focus offset parameter value
(step 200),
a3) 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

a4) 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 content data, written to the multilayer portable

storage medium (114) while using the determined first focus offset parameter value and read



the estimated first focus offset parameters, wherein the control unit (106) is
further arranged to determine the first focus offset parameter value in
dependence upon the determined values 15 of the second data deviation
measure. 9. A computer program product§42) comprising a

ERMRMSHTRRARPIR MBI BAMIBE &R TR SFRIONRAHROEMEANS s B8 Tocus
when loaded in the portable storage medium- initializing device or a

B PRE RIS LSidS SRR Shedfim-initializing device or the 20 computer
execute the steipsgoioaalaiernminingy e brahéoausinifeeitpammettamalue foy using

riting content data t multilayer storage ium (114) dona

R T e e T S T P Gy rve o
covhprisidhthergtdy-despis ofinat)ivedting test data sequences using different
estimated first focus offset 25 parameter values (step 206), a2) reading the
test data sequences using a second focus offset parameter value (step 206),
a3) 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), 30 and a4) 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 content data, written to the multilayer portable storage medium
(114) while using the determined first focus offset parameter value and read
18 from the multilayer portable storage medium (114) while using the
determined second focus offset parameter value, is minimized, and b) 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 5 read-out of the written data is minimized.



