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Mastering of an optical disc with a data pattern in
the formof a netatrack having copl anar paralle
weubesiisgisks The present invention relates to aroBabmds/053176
and a device for witing data marks to an optical disc
or a master disc, the data marks to be arranged al ong
at |l east one metatrack, whichlis fornmed by a nunber of
copl anar rall.el .sub- : I NV ' f
MEPRE B0 BRER GfBLT ol BEG: i BT R Bl BB coptanar
paidHtlaubmnbls arranged along a netatrack in the form of
either a circular ring or a spiral, which is fornmed by
a nunmber of sub-tracks taking the form of copl anar
paral l el rings or subspirals, respectively,
Persi stent-nenory discs for optical read-out, referred
to as optical discs, are known in the formof the
Conpact ﬂe%ﬁes‘e@hven@bﬂ Eéleﬁ!es Nem@hdd fdd ®Gick @{Q)ritﬁ{éqiata marks
recently, BluRay Disc (BD). Driven by the need for a
to dmegisal dscor ageastsn gisc,ithy/data herkdémbé ayangéd alangatiieaskenegnetatrack,

an .optic di sc, ha wWn W vent .
i if Ritnp by & oo 3T SR oWk T i el RrfBrotates o
an @pidal fiasohemastdraischaviag deta nveksotatadggdadl @ngtiumetaack in the form of
.yead-out iin order to. reproducge broadban | tinmeda
it R reH RS PR AP OB P30T MONEC A RITGRITAG08 the form
of OIS ge@men sihss @fsuBspaaR! despeotieely,r ack of pits in the

formof a spiral. Mastering of such disc types is

relatively easy. Basically, a single witing beam spot

Wi th nodul ated intensity illumnates a resist |ayer on

top of a rotating substrate. The spiral patternis
r eal i zedPdosisteitominyory [disng)fon gptidabreadrgitiabelgrosi tojap aptiskal dipas, are
Wit a i X .
b AP ST IREflY F DL SRR B LA e
Bhikw Bia§BN)i DEvénigy thaseed foea dirger ageage agacity, thodensity of data marks

on g R i ee@ P Rarat PH S eyl 0 BB REPO RLTP Bk Fgr te

sarfé B8, the B5D B8k tebh tRihcleliRaKe EANGkSIrRg r@fd-chit Misra& to &fproduce
paral | el copl anar sub-tracks. Such a broad spiral data
brqgdand mylignedia dita sires@sr ef erred to as a metaspiral. The

use of tfcSqall Bl UriRse RARAEREC ﬂy?esg&gﬁﬁ% @fga E&ﬁhfﬁ&mutack of

in a data capacity of the order 0 G gabytes for a

pitglingbe Hfm1of aspirali Maserang ofivdchadistaypesriaradatiyblyicaey. Basieallyot single
Wrglglg |b||f\:/a§-?l g;gdt %%gﬁ&d&gﬁedﬁn%ﬂmﬁXm%ateg chllrecSisq’ [a?rjare&} to%? a rotating
subistrhte: THevspinalepattera is eabzddly. spiwly clesgmg rificetapabp@diont ofidiebosriting
b / su rg.h%n1and is outlined in the follow ng. The
e%?é@ﬁ}l 08 ¢ PERORYEE an optical disc having this disc
format igsi @aps fuheracrbise aruaRahteuirifi rati loACKk®l dt thetshfe time
form of coplanar parallel subspirals, which_ are

incsapaiba sOmEs FARICHY Btr gkl suplisehditc Tgmpat fas hasa peposed with
datTBhHEs AhSUGRY +7b ARHerdsRRa PRt BngSURSRI HRthBirRk Godsting of a

number of parallel coplanar sub-tracks. Such a broad spiral data pattern will also be referred
to as a metaspiral. The use of this disc format concept is expected to result in a data capacity
of the order of 50 Gigabytes for a disc of 12 cm diameter and a data rate of the order of 300
Megabit/second.

A summary of this project was published under
http://www.extra.research.philips.com/euproject/twodos/summary.htm and is outlined in the

following. The metaspiral track of an optical disc having this disc format is to be formed by a
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forma two-di nensional pattern on the disc, such as a
honeyconb structure. Data marks in adjacent sub-tracks
waneaoctoasise read out in parallel by nmeans of a RAWIBI008053176

readi ng beam spots. The light fromthe readi ng beam
spots reflected by the two-di nensi onal data mark
pattern on the disc is to be detected by a set of
nu hegfggfu gttrz?c otfﬁ?rg oglgﬁg?r g}aﬁelaSuﬁ r&%{/\g&cﬂ Qlfe sggaltl?tgc? Xy a
prebi@erus rell ﬂlbspﬂal pihuThe drtsgrka Iarrpmgitd aksg rnlg: paralket Siéispltabs are to
rep rogcgce t he data sttﬁ%gd on .the disc

fors g1 P HTEROh R PHE B ERBGV e MU Ee s Dot rarks i

adjfidhl duBAFhcROPAY & BEREESEM paalld O) M RJYF CARMLRPSE reAding beam
present, there is no functionjing mastering or wjtin

spo(tSe Chnbeglgdiom theireadingdeam sae etlseted by disdvagiwprsional data Mark
| -

PGPl J B beideRfiel B TR ARG SROOKC RERY EPflguit B et of high
frecareacmgir@al erfqrﬂne rThdiseted ﬁigyalvwavlefqngs thetb &e pepdles an input to signal
proaes -Ue t I GI' % I'I I‘H‘%)(?UC tkgepcﬁl‘t:a s‘%re(ﬁ glfl }gc(}rlgs();/evvlr Ia%/F:lgoga: 29

mar kS S qu sltbntd @l ﬁoyntwmm theat ﬂﬁshﬁhodjarﬂaievmcé fea’alremrduthnﬁg above

beam and then using the ster disc to. i ess
repprsety 2gRRQLOBREGICEP A LIETERT HieEHIE P TaRCtORRE Errﬁ“ﬁe%}n% 6 ilting

tecRRAS BHwhichhs éphifiE besbilyEnLoRIchINGsBRdthahd &sEIfoRmat \@yer
afterwards to form an optical disc. The latter

consilefatipenle spreralsasds Pl Kpeiiincha priyRpsisal diseHere madh by pither directly
wrﬁm% g&g lrnagl&sss% e\ﬁnéﬂ nfolEspB@h! ﬂegéctﬁ/g GBI Gy disc \m?ﬁ'é l¥iting beam,
In COﬂS | ectroni cs devices and persona
lw‘iitqsuwmsg daga maératselugmallwmtmla mesier digti witlduwritigg beam, and then
u51{1%ge rng)a&fe':gg%cr: to 1 és? O%P%\?IVJI‘] é oﬁ% & gpﬁtup Blﬁxé?&% IVJ]‘)YC%QE {oo&
coamﬂtwlmlah rdﬂeﬁt@veﬁfoaﬁﬁg andnEsdgaer ldyacaftematdm td lﬁnmmmxtca)tmirdkss The

e. arran d along a, netatr
i O TR AP g5t el ey SIS th e
tecﬁlﬁﬁﬁé’h@ o3y 86l it o @ tdnidedéGeesfafd pkdral tingladrétto create
marks to an optical disc or a master disc of this disc

optical ¢isgs indyudlyprde sedll JHmbsE of the nethod aspect of
the invention is nore instructive, it wll be
presented first before turning to the device aspect of
the invention. According to a first aspect of the
i nventi h [
to an Op Ils%gr%% 10(% tféer prggegy nggrﬂlo QS cfetaﬁlgettﬁﬁlt% %ﬂhé data
mafm rtdx sn bptidabdiad sreto gm’hmt dmg vath the dst’a e torbe amrme& along a

h i.s.f.ormed n f co ar.a
melfinE PSR P Pl AP RBT AT SRLE A ey T @ farther objec
to pb¥itie k @ptitédor wiriting B2 1aAE 16 R aPtical 8I8€ 64 mafteralistiofgHiedisc
track without sub-tracks, as known fromprior-art disc

formak mats |ike the CD. The termsub-track is used here
to underdhne dlésélpﬁ%fl b {3 bheMbdUshdt Bf ﬂﬁ@ﬁr@%ﬁtﬁﬁlkls mfdre instructive, it

sub-track typicallycontains a one-di nensional
wilhbe prespateelfirstdfefada tuaningtotbe dévaee aspentpf Bedpvealinged as a
sequenc eAccordlng to a first aspect of the invention a method is provided for writing
data marks to an optical disc or a master disc, with the data marks to be arranged along at
least one metatrack, which is formed by a number of coplanar parallel sub-tracks.
The term metatrack is used here to differentiate it from the common concept of
a single track without sub-tracks, as known from prior-art disc formats like the CD. The term

sub-track is used here to underline its affiliation with a metatrack. A sub-track typically
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of data marks along a spiral or circular (inmaginary)

l'ine. However, it is noted that wthin the franmework
wofhodelasiss esent i nvention a guard band, whi ch REyIBAK&053176

the formof a spiral or circular (imaginary) |ine

wi t hout data marks arranged parallel to those having

data marks, can also be under 3t ood as a sub-track. The
confg S inec R S e P i A AR Hir Ll Ao 0% sequence
of dutd inhikg alo@g mspipd or offculdi€intighary) dinat Hweevien ittiaabtedthaewithin the

The radial notjion conpris a tion co nent in a.
Yt § Seh Pool R DR S4iE DBtk PORACRRY Y G aaeel ) ipler
cirdulardinSRERARY 1Hha HiRbuitiat-6ik O NArRRPOpirk el k@ thblehavinpSdata marks, can

radial direction. According to the nmethod of the

alsp he upderstrpdiasa spbréipell- noti on just described is
perfor HR | §dP8F sQberPasink 4 fohatond136tRh and a radial
not i onng%ﬁpq%er%&dts, ;g\é/\ghsdl% (?hselgerxg(3 i"gﬁ posli ?i on of a?h%ra @
motipn bf the dise amd sfrovritisg beafuspot drothe disc rdlativarigadchrother.
position. W th respect to the rotational ' [ L
Changed Leasd GO cRm e Ao iBBTins ) Pl gigetion and
pericRicalid repastedjunipstin @ Becondrxdind tirection @ppwite awthe firssrdedh direction.
plotted as a.function_ of i d angul ar positi.on, | o
di vi ded 455PEtingl te pethed of i apgaifon il mgtiphist egerihed i
perBSificl O serdobBiobE L1 Ng_beam spot changes with a
second slope either in the radial direction of the
a) ¢ fipssradieh@ioHn sRIERBANtcHYYBISR Hic rafdial ppsitier of Higjvyjting beam spot as a
i ' lifi Riond A SR SEGQRTyY with
O P R BBl b R n A fiE S R iy v
afippalopgpod changes in a radial direction opposite to
that .of the superposition of the fi .
b § Bodf se R R B Pt HE Peaid! GiopRE pREEE B function of
sai@ Abutdr tpbsidion, hd diglidsd ape havi ng an anount | arger than
t he amount .of the sum of the first. and second, sl opes
w0 PGS HREY TV & B LRISBHE 4F Mk TP ST 514
sec@h@ Slop¥ ditheRinttWOFHATIE DS BIDR bf thB Fiest ir£ddl Ynd#Rh icB@fonent or in the radial
arrangenent of data marks. An arrangenent of data

dirgedion PPasitp HicEt9-aPdsub- t racks forns a two- di mensi onal

bb ta%éa@éﬁtts&roﬁd ibtErvhIN G WRSH e Qi A TpodRbAoRE KSitidk 880 Sot changes
sub-track, i1.e., 1n atangential direction, is defined

in 4 radiabdizgctiom opppsithte thasif thesnpasposatanmeofiveg fest and sgeonf gaghial motion
ne jsacen -t.rack [ J

oS RLUEEAT b TS YL A5 R AR g
amowitlo$ thersuinhuet tith st andse@xdniobes. of a t wo- di nensi onal

data patfern sujt gl e for hjigh-densi .data r.ecordi

s 5 horEiraBstbotean GurmBine PP e 2 e Rer y o AR B
dinRInbioAdll fr¥cisdly Setiiretl hagksenledt ¢Tidatk rBarkB 181 4rA@Kem VD Of B8 marks in

exanpl e of a well defined twodi nensional .
parallel sub-tracks forms a two-dimensional data pattern, if the position of data marks along a
sub-track, i.e., in a tangential direction, is defined in relation to the position of data marks in
at least one adjacent sub-track. Such defined arrangements can be used to achieve a
particularly high density of data marks on the disc. An example of a two-dimensional data
pattern suitable for high-density data recording is a honeycomb arrangement of data marks in

a plurality of sub-tracks forming a metatrack. Another example of a well defined two-

dimensional arrangement of data marks is the production of a pattern forming label on a disc.
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arrangenent of data marks is the production of a

pattern form ng | abel on a disc. However, the nethod is
waaboslssiss ed to the production of such well dePCnaBR005/053176

t wo- di nensi onal data patterns on a disc. The nethod

can al so be used to produce a disc having a netatrack

W th sub-tracks haV|ng dat a nﬂrks whi ch are not

h | di al
oY o Mo i r e i RunoPlinfiet ol oFRich ATt fpe
twél@ingdnbiondlids® piahémﬁ 6 adisorEde niddliddasan alsb®e e talprattd Odisc

i.s defined generall s .a notion of the disc d th
havipg ¢ PG UBEATR Bt ragks Fgngiate MRS QY higaregob ek

That neafshe follow 12, 16 reid"&l'nﬁﬂ%ﬁtaﬁ&jlté ﬂvdjthf)tfl(ﬁf owsswm be
forning different "enbodi ments of the method ofp

explpinedini farther delonldke theaniatipnal metion theradinmgfieeis @Pﬁléﬂdl gynerally

ki
L R o S
mehms ithen h@hil;deinerfted nalifferommdye ﬁommgﬂlfﬁ:l@ebbmbudumtnmt" the method

o SRR RS LR S BB Bl o

arcCRfhaldemekessysicallyper f orm a particul ar radi al nDtlon
conmponent. It thus allows to allocate the two. not

conponeﬂﬁgﬂ?ﬁmHFﬂF%F@H{HPPQh@F%?@ﬁHOﬂ%ﬁﬁ@h?%ﬁ@heFUP“”H‘S
diviQRLAD 5o B hRfbh Q&%ﬁmisc‘sﬁﬁexﬁcfsﬁiﬁa% b8, 8f i€ ¥biBpt, the most
conponents carrying t disc or writing beamoptics on
presise trhrstrdion mebchanisie eusheochopsni te aprierar 4 pastigudar radiakrpetion
co%&ne‘gﬁ 9( t?l?s ers] t& gl Qtre I?%t\%%& onzgglg&lr@)?srtg %?flfetrérﬁ @raf?sflation
&first and Second ton onponent’s neans
metcheadsnizofan mmlncmn deﬂmnraehﬁrmcaatrmspepﬁ of d@mbeaiompheemying the
al. motion c

s BVt i At ot FREAEY aF FoonS U oPBeT £5 R PRSLE- amRe

bedn b fHeliidr A TWO kwilerposition of 1ip Girdt and sefcaﬁ‘d @dial Motion components
rOV|d|ng a. precise alignment of data marks in

mealaﬁ thatioth mption gomnegenyy ?Iﬁ PRitgedShdr s9melMeg a singl e

writing Reamay Pﬂspﬁaaﬁﬂmaﬁo@ccfn&ﬁaﬁ&ﬂtqnom 10ARE Yh@fform radial
position of the witing beamspot on the disc, the

trapslaion | veloeisy withoni@ny ifiaTunipes, Wichdndn winortariHasierais providing a
e DFEh b Pl ke ShRel Sk b
wriffing bemrPldztezddiefaifwwiowof hngulms pmttlon:ctf tlmwwsitiwb@m spot on the disc,

r ef. e n n r t.i onal
e TR BP Bl e M sPo SRR el S A BAENORS
a fun gt i 1® ghcmtd b uotadtian the arrgnﬁr pr@lﬁhél ofShmmmgjbeaai spofltxethe
second. ra noti on conpo ent is divi.ded t
disg o BARE g, P JRPESt o O B Flshce PR tipn piad 1 sfepbehy g
rothtn8l ¥édigh. W | | al so be referred to as the first and

second phases of the second radial notion conponent.
The | engtle sseondiadiglaneting compppgat.siatisdds p Aickpn abibe apgular

po%ﬂ&p %‘%plgdlcﬁa?ﬁé']?&@ﬂd rﬁd%&gﬁgne&ﬂnpfoﬁgmg 86idRe ke gvooefdjacent

tron
intervals in one period. The first and second intervals will also be referred to as the first and

second phases of the second radial motion component. The length of the period of the second
radial motion component is generally different from the period of the rotational motion. The
second radial motion component may thus be repeated several times during one full turn of
the rotational motion. It may, however, also be performed only once and in phase with the
period of the rotational motion. Various embodiments will be given further below in order to

elucidate the choices possible.
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second radial notion conponent may thus be repeated

several times during one full turn of the rotationa
waonbiemasisst nmay, however, al so be perfornmed onPgTaBIES/053176

and in phase with the period of the rotational notion.

Vari ous enbodi nents will be given further below in

order to elucidate the choices possible.During the

first

beam s pgkt)lﬁ"{nggiée ﬁ}sp %te{r?aq dtﬁ{%l gd%%? k}{ﬁl}t@ oqfthé ?ﬁtlff{%f) a'np%ot again
ploped ad 4 ﬁmctlcnhﬂ”raggﬂarvpdsimoa, chenges dvﬂlaospe)ndlstdpe renhen it the radial

radi al ectj.qn of the fir di a tion co nent
airfgon 3 p g 2t opsprpinend b 364 el Bieslih SHRLe Bfeto
means, i ThaPRRaRNBQfk FRibbdikleat ﬂhaehdadl dﬁ‘bd’c@ﬁfolfﬂfé s@éonuhaila1
second radi al notion conmponent during the f

ir
mofigp gompguentduring the fpat 1&’@f‘tah§tthf‘oﬁamteﬁé that alihs Stﬁ?%ﬁrst radial motion
corlfl o, Uﬁﬂﬁé 23 i QIIRRREHRE suMdngmto? the skefaé} fiRP AR nlohiBn
perposition of ‘the steady first radial notion
commmomdtthmdondhed@bmgm qoantioaent mestiltoHim adugheo awaunt of the total
sloées U| %gno%% %%(Jé}hg':})%rsg?c!s{gfgc fI tf\ljefe to ali] ﬁ' ri ﬁaté%{ug?g@eﬁy offadial motion in
thetfirstradialt diettddn. vel oci ty of radial notion in the first

radi al rection. In. a a enbod

ool dneBel B e G Sl e o ed ﬁS%Bﬂ%@ﬁ@thﬂon
coflpreROdUrRAL tid first infeRfaCls\opbodit tOMROS thestbytthatradhl héteon

steady first radial notion conponent, resultlng in a

compangnt, &gswipias &t 2 tokad slopeiphthe msidl s1otaR pith 2R BRIV RYehe
amgﬁ(nttolP gl %&Qﬁce%fe v$e|3§ tlgz' fFrgtearn@@&%n@ §1t015\€sen the first and

secon pes e resulting direction of the radia
mot i on ¢gBrgewiteg disection of thapadiapmetion gmerafedthyehisspparposition of
I t
L i TS T AT
fhﬁkmhmgumhmnsecond phase, which |nned|ately fol  ows the

Lo hab b S Pt G o8RG o

resﬁl@@lg addldmsdn@ﬁ isCapppaRantiqt 6fhe Bgpelgieitibh bbtheifitét@hd 8dcond radial
e., in the second radial direction. |n_other words

m%lﬁ@ cQERANGRS GHERShS firgt fie ale b dinthesespndradialdirection, dmather

woRdsNihRist®n@ Pﬁaﬁb bfne seRad Ydid Aot @BEForkht &xAMHiRla third slope of the
position of the writing beam spot as a function of

changeof ardig) pesitivroef thewriighg heam spot animetianatgaguletiasitionewhich

ha@iﬁgaqwuppfamépﬁzﬁﬁ iy a?ﬁoullpgf thi 5!.51{1 ﬂ?tﬂg ﬁgs(:t‘ gl?d’]%coc‘rlcpsqgﬁé‘s ih Brder to

In a junp | era I'rect
resolp posjutg it chetradial dll'CSthII‘ aypiosite tditheefirsi radial dltectlsn this

ot o |ILEagk pPHL BT e Bt e p DR m6ion i

peﬂfc)fﬁieﬁ aTHelse€dn@ pRAscAS thab BYplically chdehin mah |ay teﬁﬁh’i&dlm ssible, given
en the constraint that the ju

unp
thercemem ¢hapthe Jersp gws herepigncible toa%@fngrﬁ ﬁ‘é‘ﬁ?c" élﬁgfﬂ%ftné of data marks.
Th@%gﬁlt oﬂh% sRIpP Wrei@fabkhé% 1941PRSokIH1P 18I L 'ﬂﬁ:@é YorR&aifts $order to
possi bl e Gnder these constraints in order to
leave as little disc space unused as possible. For during the jump no data marks are written
while the rotational motion is continued. Experiments show that a quasi-seamless
continuation of sub-tracks can be achieved resulting in a negligible loss of disc space.
The combination of rotational and radial motion just described allows using a

single writing beam for mastering a disc with a metatrack having a number of sub-tracks. As

will be explained in further detail below, the method can easily be adapted to the number of
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| eave as |little disc space unused as possible. For
during the junp no data marks are witten while the
woab@tssisal notion i s continued. Experinents sROWIBiva1/053176
a gquasi -seanl ess continuation of sub-tracks can be
achieved resulting in a negli%ible | oss of disc space.
The combi nati on of rotational ®and radial noti on j ust
sub- ?ra% S er%ﬂn%l R%Ia ]J[ ﬁgormatsl%};] %1 a%l g hae 5 8? gﬁ%}l}ﬁgg of th? first and
Sﬂ&Mﬂf&hﬂEMBwnéﬁmpmkhmbe expl ai ned in further detai

bel ow, e ne an easily be adapted t e .nunber

o Sub. t 1 BEGeHGLE ia Ty RV EPHE RESE PPt Recessary to
us€ RARPBINGritikELEMOPES fOM syREHr bS]y Fhastohi@g hiult§ile Ak &RE AR Chact,

radi al notion conponents. The nethod of the invention
usigg & MEBRELOTVEINg e 5Pt ROTFasReNding tPéhf‘rﬂeE@%eé af gpbtteckswetatrack
foﬂWzlltﬁﬂth@dM l&%e@ﬁ@t@b@%&?&hﬁr&’hh@ c?clbUr%rézh@ﬂéﬁous %eneratlon of

mastering nmultiple sub-tracks. ct, usin nber
dapfmarks usinggnblpinvegogdeemspels pmnhﬂl, mtgeasointth@m wﬁbwm noécise
align m%ntt f %a am E?ﬁtélfrlt?c kto egch ot Irtll’ll Q acen g%naglﬁsg%ﬁsgﬁ selgc S sub—
tracifs aﬂatzvattaiafyhshmm\mgr andlcbmmhmusw tﬁbnﬂtge lﬁmm hp dntsSremuhmh data

t lLeast in theory r e.ali at a
ma?ﬁlé WEO‘F SRIEEYRAOD, ??C’é é@wﬁ#w&llﬁ tﬁ‘eatg %e%t SEfOpEss spiral,
thudlaBlBwingl aeCoBbddistahpks t@&&nmﬁbdstﬂauw rﬂmregﬁ@wé b-tracks

and continuously fromthe first to the |ast respective,
withgutzhaype ko wiakeips idutieg regrpdpelipn of dhadada, o eeniat. Hnglg writing
beﬁrﬁ% ot.tnlﬂﬁt %&fo@n‘]ﬁ Bs Mé&%ﬁg SSaH iR9RdeS B dRbr alf Jﬂlﬂ%racﬁ(s. The
al 'owi ng a set “of "readi ng beam spots to continuous
gefiephlinotion has bees hetiuinpe oS thb writiag fosamispdiag diffzuit ﬂxgmrfprm with the
pré(?ésh nrﬂaegg%sia%{té 51 Eé m\%rﬁclrs tngj % %JLS%X ﬁ}gjll’%{]]s% tg %tV%IB/ #ja data storage
capaarmguinpt vkthe wsntuhg beaw kot 'cmc@rﬂﬂhglto the peon@rs gahdral op1n10n further
b-tracks.. The ral tlon has bee that. ju
o etaf?é“’\}drnﬁ‘i‘ieﬂtéblﬁé‘ ’%tpf’gﬁm‘ésfe GF FPICE GPEAUEDt Eﬁé‘feflblf%“ﬁ aﬁpﬁaﬁl time
dufiR€wRicR @heSdiftonBRESs € me] Wth b @ighabatiowdl keell feqair@itSdchiéve a
data storage capacity

lving rise to a ver
hlg?m?ﬁsra@fduflﬁe MAFtEERE nyéeélrﬁ@;ﬁ@ﬂce heworietinpget o neggsary also for the

. redrBWHeAUSp SIS BE M ke RRE HMhe EA-blSWhieh €A &t@Mbrate the reproduction

unacceptable anount - of unused di sc space because they
qualégui r e a certaln time during which the disc continues

to turn y n

achi eve a o&blf’[g fn%%rﬂgoal%é)ﬁ)ﬁa HRES %élrcﬁgééhlb %beg% dpf émgle -beam
maspacgef h dwe\femat witk eSWD{dlmcmsemahdaya pdtism dlarg dnher more

readj ng, beam s ke j dur.i ng read
ik Ahn REIRVTGE 8t BAPHE R BE CHU5R CoRRIoRy Acdyding to the
metRidtFtheGthvdnlien des¢epéd HAve fllosRIhé fiage oﬁﬂfchﬁitﬂ%ﬂs@ﬁ’m spot to be

probl ens of single-beam nmastering of a disc format

P‘%’Wda‘(VlthﬁcB'-%F%Ws%nér{fa?edd%’%téssfb‘éﬁstpé‘?cl’?eéil%ﬂe% REdH? magksdn
adfIBRLRE R while g&iépa@ﬁlg %hfall? Ho ‘Rfss badkad ﬁ)a@éf‘ g)n[}?\‘}e% sRRnAl

noti1 on conponents accor di ng he net
intemmions ofthel defe sir¢satalotmihe sveh tr@nhs arermsefadsrpbichfart ¢vsn be used

du%é ;ela@ %utbte ARiRAYadif alPEnment of the reading beam.

The method of the invention therefore opens a way to keep the construction
complexity of a mastering machine for the particular disc format relatively simple without
sacrificing the goals of high data density and high data rate associated with the particular disc

format under consideration here. By employing the method of the invention, there is no need
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performed with an accuracy and speed that assures

preci se alignnent of data marks in adjacent sub-tracks
wohbdem3gisaer ati ng virtually no | oss of di sc spRCeIBIn$/g§53176

very small interruptions of the data stream al ong the

sub-tracks are needed, which can even be used during

read-out to maintain radlal allgnnent of the reading

to glg)glrcrl]te 8;{@ g%ngr%i ?gﬁjl(l:tgﬁ Ol}el% nve vgrq 11% ee{ar%f s%}{)% alf ‘teonl?eeg thern
alipmdheiagvd wreatthahgaritt the lrefqlulréﬂ Blgh ﬁﬁfuf’m:p rel atively

sinmple wtho sacrifici the goal s of hi ta

densi tyw%.mg fuﬂtl K e e 5O et DI PHT; AbOe tethod of the
lnﬂﬁﬁéﬂaﬂigg&ghﬁﬁdfornat under conS|derat|on here. By

enpl oyln% the nethod of the invention, there is no

needt o presme@odisdrelaiablydipcdra ths rrodstien of huegtagenthe form
I r
of biBgDE A ARRL o P forkor R AR bl can also
befusdd towiaaty asbgtsheped thetrtrdvkrhaping fey- tradks eakitilspethe formfof parallel
.the nmethod of the invention will be described. The
TREFHE®S s preferably applied to the production of a
met at r ac&enefallynthefosteriaf oAwsifihg af thbdist Ag-osdibe fortAeksthbd of the

_ the form of co | anar parall el subs s met hod
nyegton ean beparfy Blgéreéfa?recoastmtﬁlge@ E@ﬂy @\Zl Qrgenstant
anf@¥ VbcRY Pe AR 6K S tétlidial RbSeh. Bt heddagf wilbkshah the art.

circular rings. Generally, the nasterlng or witing of
Howeyeriosicaline@dpaidigensipreheatigen wkipiseiseina gn@déﬁfta.rwk%lan

us| I

rolfp 06 TR0 320k GRS kol R YRR B v
conscbarmchmnall bifrtohé mreonBatahiomwiths faqeé stweinlg akglownthe pasidseway to
mzwlatfnﬁl gbsgéllchsrg atltp Iroga | %a?vo}dl\n C SectI arl]% Hléllengthqg @?tlatn? 5 between
suts-trhclisr Agdaadial Jhﬁlp(ﬁ%\{orﬁ‘iadta)n with the setoheé ryaliAeidtioa lcomponent can for
. Witing in a,  CAV wi.th a constant channel bit tine
ingiagog B BFTRIRFA B { ?gedgst?rﬁ&%@%% R PR UMY i s t he

easi est Wa¥elcp, iRt PrdferrdPenSHAFIN® BT #ha inebIQF thd ifivention the

ot her words, correct alignnent of data narks between

angyly velositk o thpietations] mptipnimadiupted Bernsicaily RO o forkegmachannel bit

un&%qméﬂda&@%ms ofRiricBik 6P BPRARD Lot Gv% rdd e cRfhging radial
performed at the fixed starting angle once per ' _

positembithe wmltmglbweny epot o fheadifci Tsnlcqcblw;eﬁle engdaremetpsty melhbe adjusted

ste%%/éstegg? o%eg rgqut Ir}lglﬁl’{bigl\é gf‘{}}' C o@&er%‘ Lﬁaﬁ?e a}f?e %o?‘t‘fﬂe 1Xcr8£sed

radins. KaBpvay, thh ah]zmabl it ﬁimt asrmelbﬁs thh e/rldag aelmt}km kepttalmdsst perfectly
const.an near| Wth respect to'

copNtho ST ST PR el Vst G B PeBEleL o (QGRY) mode,
t he di sCThelyRieGRb hMernithe cAbu®nis\Et H6dicingd gdar(bEand A guard
adjusted stepwi se after a predeterm ned nunber of

bapq gaienlly is ppreferccerdedbrnddrtvncs adiarent sib-racks @pagiagent metatracks. A
gu:rnﬁcﬂah'& or %ﬁrdsba%&ctfoﬂ %a&ﬂ@gﬂa&hceﬁ loh tﬁe' di% @Snc}w}rﬂtmgﬁatﬁ Rfirks

ting ocity is kept alnost perfect
durlng one full period of the second radial motion component whlle continuing the rotational

motion and the radial motion.

In an alternative embodiment, the radial distance bridged during the second
interval of the second radial motion component is controlled to take on a smaller first
distance value when performing a jump to a different sub-track with data marks within a
metatrack and to take on a lager second distance value to perform a jump to a neighboring

sub-track or metatrack to form a guard band or guard band section. This provides a faster
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constant. This node may therefore be called "quasi

constant linear velocity" (QCLV) node. There are two
wabhvwroagitss ve enbodi nents for produci ng a guar dPoams00#053176

guard band generally is a non-recorded band between

adj acent sub-tracks or adjacent netatracks. A guard

band or guard band section ca® be produced on the disc

RS P e T S
dedrbed Ditenbitpoweithrihk ivaiing hearh ibemg agiteled il (on genlefhhazmon of this

er nat.i ve_enpodi nent , ial di.stance
m@aﬁﬁlmqat fh?éa%lgﬁﬁﬁwﬁ flé%e& urigg a?ﬁswgalaﬁlarn‘r%fd&a?ec f?%‘ﬁl
motBHREREM eni § c@xﬁfbtll'é@ kd ﬁoﬂféaﬂ)ﬁfﬁﬁe @I‘I‘a ﬁlu%ﬂﬁif befadfal diSthnce values.
di stance val ue when perf ormna1 to a different

Thisayt ara@tatrwktvwﬂnmum\bw@clﬁm cf can mraflw&é k and to

t ake on

ke o B REESRERAE ) BL3060 WA UE P BEAACHIN Sy o
radyaj aumopstreitict writiggilzaach dpah;d:r ﬁdbtum)tmf thd Hiss a@ooimgieshamethod of the

ste than conti.n rotatlon
G BRro e A G e AL B it B R0 byl @l n one s
If thérk @RsStiwloyor Q:ior&\lteidihl jdﬁ@fs\péth ﬁlﬂln@‘#g@ guard Bargs EWdtl@:gel@ la 8éduence of
a generaljzation of this e (0] nt the radl a
guﬁﬂ@@%q%%@tw. dygage gumpsigt ew&e%%%&rﬁ%m%fmscof t he

second rpgl @kt ABHAL GRPIIANEN for prodiRMo 00 uaRIhahA by “writing” an
periodically take on a plurality of radial distance

emphy ybdrackrks; aslvw;geaumtcamb@éuow% the¢laY) gnoglg Wescribedcabove.
Ac?%r'gﬁig%é a as@ dhﬁerg %ehangﬁllare%fl g 141 ﬁ{é%(ﬁf\@ operation

uar sec epen s on-t uency
is adg'w;'tedl whieu mgslamtfbanih eecvwn isi pugdised h dgypting perangwibd vefagity dgﬁng
pro(dhlgtllog ci%gx %%{E\j)ag% glggugaq é&}nﬁj t ngscej 2 V;alattfl!g&)ulﬁ Vc%ﬂstel tgere is 0;3n0ugh
tinleao @erfGnpthe ddjagthehtnwitivat sffe@fing the ptrdsueﬁseofamutgvﬂataanarm)xtall

radial junps per full and ce

as a seqd gﬁe@waﬂ&w&t ‘géﬂl‘? g@gi? g Efu?‘i‘ ‘EP #‘B’e‘?‘omn
coporfeR SETYhIaR cﬁhﬁlderédf'thﬂ&h@il (f%nfe'hﬁ@f datbhBarké fs3ke better the smaller

nenti oned enbodi nent for uci ng a gquard band by

the'jwmp 5, Hgichdhe wring bepspo wo make Bl ehag g $hej syb-track. In one
em QMegta(;f'tﬁ’J‘InWhB@ of 1!3@ 1%}6nnﬁfé?ir§{%ﬁa?5 IO?rElg ﬂ?g‘?é/cﬁal motlon

ccording to a speci al case o odi ment
comnguh‘ammmltsdo iong subrtrachepitQYCpes folybempf i rtaticad] mstl@d This value of

the\l\quo SlagSP QYSH e]Id(S) a g%%lged %os eqltrc]étgg P%% Hr? ifo e (?nd r'ell_\&j 51%%11061%051p§1r1ent. The
firsy weatiad nivdiod csmpbneﬁnls |psefadM@ Ipbﬁ'gﬁl@l]ﬁle:haﬁ auﬁetot dheure aipsecise

eno ne t he. adj ust ment. wi
SRR DT S PRGS T Bl dirogiis PROMGRHS frofs RSte lingeyity apsonly
acep@pBiindepredpmunt for the slopes of the first and
second radi al notion conponents it should be

consi derléghquirhe naied that therparersepiraldiemativg qabqdimenigfor
lmgsﬁl%ﬁa gmnﬁﬂ@ E‘kep%% okitiBn PR first andMlcBRy f3R1 ﬁ\@l&? g&noﬁggl% Ina

en changi ng the sub-trac
preéarmddznmmnmt thewedinkditrotionsfof ttheefinstradial inotinn ¢ompohént gpd of the
first linqgrval%ff tltlehs%cgnldrrgélalr Cﬁo%l COl’rB%tOhe%t are identical. This allows to produce a
spiral-shaped metatrack with a number of sub-tracks in the form of parallel coplanar
subspirals.
In an alternative embodiment, the radial directions of the first radial motion

component and of the first interval of the second radial motion component are in opposite
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conponent anounts to one sub-track pitch per full turn

of the rotational notion. This value of the slope also
wavaictissias nor e conpl i cat ed non-uni f orm second Pad@ilBi005/053176

noti on conponent. The first radial notion conponent is

preferably perfectly linear in order to ensure a

precise alignnment of data marRs in the radia

I @] . .

rac%ﬂ ldu%%gggp %eagif c%{s]%s of‘ihéér‘?érﬁgcfm F&Qx{ ik %@%ﬁgéczlgqgeggogawmg
twd pabgrhpier e are several alternative enbodlnents for

isg'gloﬁge r n as‘l?%?l%ﬂ%%sb | Cg-ﬁ%ﬁ ﬁg"ﬁ? ISVIC::GHI gd%{egf EF Ialélaunts ota thle first

an@§deest msys aret ifenticarliAahetalrdcR Git {heRBapRfof b faend‘ehfrﬁtrmg@dm B
not i on, conponent and of the first interval of the

progiecshibis i Bhe v dorng Biesesnad interval ofdmierend radighmgtion

coﬁh(l) ﬁ@caﬂa@esaﬁfg@ﬁﬁﬁg BeanPd o?fonﬁréﬂlp &dcBisab hack Sutk Qnﬁtatrack shape
er of tracks 1n the formof parallel coplanar
is mveryiintatesting for data adat-onh et foescapdyadpliations. t he radi al
di rections af t radi C
the first i 3 nter V§FCI s{ hé%ge eg‘!ce)rr?gﬁ d%gplﬁ%enstecmdslo%e 8
1arge:ﬂ’(mr’tbe’lﬁrsaﬂlepd iin mpsp;msd i peadad in dlher feﬂh IoﬁlalSplraTmproduced In

speci al case nment. Wi
copfgRptIq SRPRE s PRkl SiieLTEEaT faggulting
rad¥] dirBtRnalf Y NPérb¥R iR OppI¥ROhert MBpeaifBMAL Svhat ittidgenerally
first and second slopes are identical, A netatrack in

prafereeddn Ai9E vering neaibe prnisr of fepetaizsk prd hyaddowards thgjouter
cﬁ%reﬁa&%ﬂ tﬁmsg Yhd ﬁ}gseﬁl{]ﬁ)eagp&wallo%e% %tk Bfthd %o%%ccﬁfkgtlon

c not1 on corrponent carries the witi ng beam SpOt
that &y stars efthe patekeircoméerpnce rad Rovstutards the canter oF kegheigieack s

An%ﬁn fﬁ/s%ro\f" tﬁegérgeﬁlsgmﬁ&lme%cc Cfda%tlﬁvarsq ofHE dlr%)clfiic)ﬂ fé)? &e%ﬁipﬁ.ofhis is

atio secon ecial  case
ad‘&intagemtlm weitiagliedilagendistshBy seiag e psésopeenitodingmg éor tltih an
oS, B 58 Sy S S B b ein
of R bk s@itio8 @ta@er P MRBieriBX MéHild M@d heEiH iheeted T@di@ting the second
directions, the resultjng radial direction of the

laygn‘pfec}aﬁwarkﬁ s woyd b%@ﬁf“‘éﬂ% dg 1n pyseratly kagyn {iquigpmmsrsign

masRrifEBRfiRhéy. Preferred to start witing near-the
center of the nmetatrack and head towards the outer

ci r cunf eFleavediabdistains biidged during ﬂpm'églémf thppeting beamspot, i.e., the
sec?klg ?}\f\a'\é%l%tf ﬁ%ﬂ% Lljl#({t]iOB Ia?th%% né?)?lh ! 'ngoet‘ c&%goﬁetﬂ \Agrééec'ral%lﬁ ranges

er circunterence an
beteent 'ehle rmfm@iilmemstradlia]aﬁkanc.é\lbeﬂwﬂ:em theseitolg Hehm spoteaslé b adjacent

RO TE R 8 e s S L P B

m1ﬁihs&ﬁ§>1us Byie &ish-126cki fich PR S @itiuse apyslits ket pfdférrddmnﬂ)odlment in
application, the rotation direction . of a rotati

whigh-{b.{1t5t and SeaRRIAHIRIGIAHAHIORWORTILS e Ithe 62T Bfiabflirgtion. The
“pluf a@f} 1€’stt’oQﬁb ﬁfe?rgﬁvé’f:astz B?oﬁﬁ%ﬁeexraﬂlﬁgdfgéﬁ@ﬁsn?hé’ﬁ%@fal 8i%an&¥8o be

I nv for \ertlng he secon
bridged by the jump of the writing beam spot is more difficult to realise with the required
precision if it spans a larger number of sub-tracks. Therefore, a smaller value of the second
slope of the first interval of the second radial motion is preferred.

A smaller radial distance bridged by the jump requires a proper increase of the

number of jumps per full turn of the rotational motion in order to cover all sub-tracks.

Accordingly, the jump frequency is between one jump and a number of jumps given by the

number of sub-tracks within a metatrack minus or plus one, counted per full turn of the
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| ayer of data marks. This would be difficult to do in
presently known |iquid-inmersion nmastering equi pnent.
woheoeroagiisal di st ance bridged during the junp oPCrhB2005/053176
witing beam spot, i.e., the second interval of radial
notion of the second radial notion conponent,
preferably ranges betmegn.theuhnnentaneous radi a
o {PS e el s Bl bt SR ER R SRR oo
andl sdcbinb@ diaymblien unipodEnte derinpathatirsatkerpdl] ald the 1plss a@hse applies to
| us one sub-track pitch. The "m nus" applies to the
Opgﬁgfgﬁﬁiﬂ“ﬁﬂﬁﬁﬂinent, in which the first and second
radi al Nt RESONRARKI St A el hethdieofIBBvERbh @he second radial
direction. The "plus" applies to the alternative case
magipn eppRAsIeRtels iaRiprFnted Precduginpticly deflentine adpsst benet whirh forms
. y _ .
e Y el MR Lk L PR AAke |
and prefisios paarhiexe b aeapalessrumbaty ssimpsteantingdtion o hgrveh ewbetrack after
.a spmal |l er val ue of the secongd.slope of the first
o iftng BB Py Siiem St Sr Bl 1 PSieSiPodiibleud Fanpiatsyne
wriiiR b spodeh ftadihl dirédtiog obér vl db-yck pieh obDYD fiddthefefSwithin
roper increase of the nunber of junps per full turn
abiit 5P HANOserERES: SRvym a.nlf.p(eplby?&lqcﬁy(g!f thewrity rsp%‘t! qn the éllSC of several
meSPpdrisaolid thid\reHed AN wiithe teMARpdth EAHERCAIY Sbdaetoreen
one junp and a nunber of junps given by the nunber of
narOpeiers derkeg the umimindhaepgentidddiesiayus or  pl us one,
count ed ' i '
the  m oract l cor @ Rrol e RS ihe T L flim. 0T
embipdigent thastaifonsleotidr ®@mpaise second radi al noti on
C onents . .during the first interval., and the "plus"
- SRERP BN R s SemnSrepL bbing LSlitPhing e B¢
- ppricefially egessd paipydiatingh stdoad rehing demt opfisite ke fitsdturning
t he second radial notion conmponent is inplenented by
SeT§®oust o-optical |y deflecting a | aser beam which forns

the wri t\bﬁ&eiﬁﬁlﬁﬂhﬁ?mn thé\FRM A BRI dnGRé pHEIin8E hi tB8 s time as
be perforned with the required speed and precision to

thegumpeipdheradishmptian Ip thinerabadimentdne ealicnalipplinnds pefpraed as a
) (I ; .
sufen S0 QPHRL Srihpl hOhelf THUBRAMRT AR o QU turming sense,
typiqallp sinall end therefaré alionga beragnt typgentiahdizectionl phthe dibspiealitopks, serve
over one,syb-tragk pjitch of .200 nan I i £.hin
to e @lkEnE Hihl Gt dlnt Gof hifs RARREEARE MY bl ot the second
raditl infoiting clr@ponespot on the di sc of several neters per
second this inplies that the w..ting beamspqt.is
moved orl 5 faBEOHAL SERP AR BRERLA iBaPTieEy PR T RS Ra

furttRP 8RS didént thd B akio8A mdtidn ¥ &l&ipetpasiGONBE £¢@kivudiédird rotational
interruptions in the data stream in _a further

mogiRp GeMPRITRL PrEhichithe anshiar PeRonon teoowiitingeram spat astacfagtion of
tin{é’aggn g%lhgéﬁgbitﬂ'@hfsg’ Qnmglw cd?ﬁ}%lngﬂ, nd'd sra%ttoc;tﬁlgl{yp@cgsecond
rotational motion component. During the first interval of radial motion, the sawtooth-shaped
second rotational motion component is directed in the first turning sense with a second
angular velocity component, and, during the second interval of radial motion, the sawtooth-
shaped second rotational motion component is directed in the second turning sense with a

third angular velocity component larger than the sum of the first and second angular velocity

components.
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- periodically repeated junps having a second turning

sense opposite to the first turning sense, wherein the
wounH38133t he rotati onal notion are performed RCTAB®O5/053176

same time as the junps in the radial notion. In this

enbodi nent, the rotational notion is perforned as a

superposition of two conponenl% as well. The backward

junmps in,the.secaond t nse. typl d

L her o or atlrfe B3 S ane AP o EERFeutorty SIS 5h Wjing A mas

au@gmﬂnﬁkuﬂmamk&rdsenMﬁoﬁdanemﬁ@mﬁq;e t he di stance

along the track, which is spanned during the junps of

t he secdh@“? 188 Ut i on conponent. The rotationa

j unps canwReing & ddAFHEd kg BRIV ritif bdadh Ka¥Hga] mbAIREd intensity
In a further enbodi nent %he rotational notion is a

andstpfeeys aeviitingrbeam spotcwrt diprpnsEioped withg ischqldingrnibot i on
conponent ;.2 Wik Gih Eéa@t? %@193‘14@5 rdt nﬁf IHBUCQI of{tﬁ]@dlsc holdlng unit
writing beam spot as lon of time is chang

andwf the ariting btanasf@utmtlvved) whtoﬂlecon'ponent and a
sawt ooth d seco tati onal Q en
Duri ng tan F ﬁ%l% uﬁ“ﬁ?cﬂ Vg? gty lélag% P%n e’ Emldmg unit

and 8o Gt ifing beude shos fLnive t¢ edototiRRahd Nt | on conponent is
directed in t{we first turni n%ﬂﬁnse

angul ar AEANGe] YNt Adapipdinegsnera PERY erf@n}r 3 ecgéﬂ grive the

opérBfi Mahe RfitiAgiRbt (B tdtHMon kS afPYRIROENISRARE tni® ALAMEht the data
rotational notion conponent is directed in the second

magkgrasg Wejtierelare awnitel Bagknwhish antgrmed by/epwebarpf semignsnpstellel sub-
rabi@r ger than the sumof the first and second angul ar

vel ocity conponents. According to a second aspect of

t he i nvehts ontrolandeyfucthef atapiad id ¢qmg0bea¢ aparatidosofitiee tgamslation

um? Qlac' ﬁk%{ﬂta ﬁ)ﬁgﬂnt? ggfg}a r dl S}?]eéf)oséltf?) ro%dtio J%R{iénsziinr&% radial

anit
mogiefl of tk disa aid of thergribiag Bbehﬂvpdﬁ gn ﬂlemmzkublaﬁmko ieattesthért Yhe radial

and to focus a witing bea 0 adls i ned
mofifn CHEPEACS & TYOGPY FW@P%%P& I rigeci 5 ‘ﬁléﬂd yyigpeated
Jun§iRNE hab@na rddddl alrb@daloppBiite @Nthe ffirdt Ii‘eﬁiled lagectival ’Uhéhﬁdidﬂinbtlon isa
and of the witing beam spot relative to each other, a

sugerRasEloafon unit adapted to generate a radial notion
a) in:fsE PRiag hl%ﬁoxb&ﬂrﬂﬁdﬂgntuﬁy @vhﬁ:ﬂ‘iiheoltadltafﬁ)s%htofﬁﬁ WRH bceQﬁ‘ltspot as a

ative to each other’, a control unit adapted
fungtioe pfathe angwdhr protidriwitl mpm to thi gptationak otdm iy ghariged steadlly with
aﬁ%efoatioa of the witing unit, of the rotation unit,
nd °6F ¥'he translation unit such that the data marks
b) ape&iotid det@ml radisingotionSipintpahertt) @e lperivdvforhicls plovtedesla Byncton of
nurrb r of..copl aral l el subtracks. The control
Sa‘ﬁﬁ?g‘l 4T POFiLipR, Hse‘l%‘ ’218‘3 ®d to control the operation of

aa)td st il 34 WAR the radial position of the writing beam spot changes with a
second slope either in the radial direction of the first radial motion component or in the radial
direction opposite thereto, and
bb) an adjacent second interval, in which the radial position of the writing beam spot changes
- in a radial direction opposite to that of the superposition of the first and second radial
motion components during the first interval,
- with a third slope having an amount larger than the amount of the sum of the first and
second slopes.

The device of the invention is adapted to perform the method of the invention.

It has a simple structure in that the relative motion of only one writing beam and the disc has
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unit and of the rotation unit in generating a

superposition of a rotational notion and a radi al
woubtieonsisd t he di sc and of the witing beam spacTaB20D$1E53176

disc relative to each other. The radial notion

conprises a notion conponent in a first radi al

direction and periodically reb’eat ed junps i n a second

r adi ectio i.rst..radi
to oo, F e SRR e ditide I heuifinnR & Risngnage ey or e
methofliof $e ifidaltieh. noti on conponent by which the radi aI

position oft evvrltl pot as_.a functjon, of

angul ar emm\m e efr% ahodingnts RGP deuy %éﬁﬁ mﬁmoaﬁvﬂl be
dedeb&D Mlﬂ?&nl%d%ﬁghi yoﬂ%ﬁdﬁdao Eﬁ ESboBeRef 1RHeth)d ¥ the invention.

periodi c second radial notion conponent, one period of

Th@\mséhpthml i theerora kept shefihdior sxspestiva detailsanguiluntages refpisnge is
maliSteh R ab0BiBPds B Wbkl B KBmenlcd e thcblif. |

a secon o[nsal ﬁrpte:rr&ioﬂin&mt offth¢ Heviceaditd 1ndent1©n tthearontwél unktes further

t he

acagieigh pr G aRYT B BB o A0 e Ak doahe oAb iona

molibh 65 ¥t kedpla Mhﬁé’l bit hh@ner c&dlheﬁﬂat@ﬁﬁﬂk@ eidRer Qanitdﬂon\Mdaﬂy Bfnstant
beam spot changes - in a gﬁjl al direction opposite

withgegpeqifio theehanging radial rasibien 6f thengritimg bepm spef cadbosiee- This device

em'a@&ifn@ht 1HB§én%tsqmﬁ§‘1%h§tatgl1ﬁlbﬂglewaﬁy [(0193%) fnea@éwmed in the
a third slope having an anount” |'arger than the

coram @ﬁ #n erhbadimeny wirthstmathed gfithesmnvemignsRierdlys ihisscontpye the
[

coffif s afepro BHE Me Bl pALRAER: 18 BBl Bon diving
thetvritingtundt to etcdbiceveguant bamd socftioormbmprisieg ar ledst onp fioB peniethof the

t h(z gi $¢ hast o_be ctonil}? } ﬁ?d Further advantages of
secppEragial, frogon porppopept WIoR! dafa MatkS e nond to that of the

met hod dh ahbt@ed shvtRainhedin the lcontrdl@nftd ddapied go cankref e a@dunt of the

enmbodi nen}ls of . t he device ozig%gaﬁ i nvention w ||

be
secgRL EPPRiGhe fLinteara) BhiurRes SAPIGRGOTBOIgR! to maintain a
pre@SLRsth SR MIudf o Rastat badped plibie aﬂd’kye@ il @ of ki€rotational motion.

description is therefore kept short. For respective

det ai | s lasgotheremhodigeant the dfapslalionaunitcORPASSSIS 2EoHstoapRsigal beam
deﬂje%ﬁgﬁ {nm 'v@ﬁ'chqfs c$ ct@&'p)otﬁ Wgﬁhé uft a écﬂ% tHEL 991 Hit. ?‘H@ cousto-

I nventi dn. I'rst I nent the device of ine
optuqal/‘eemn ataﬂetthml mmns ad;llptedm tleflest thamritimg baa:tap@ agtotapve the writing
beagrﬁé{ﬂ (f‘halcil% dp %he t%? ﬁ éerc?)tg ;Id?ag r(}ilé?(!t%on% q‘gre] c!%%{r t1 um?m further
addpedpo drichehe I’a&bus’(ﬁ)l—dptl”ealmaalﬁfdeﬂ&Wod ahn soray doSmeletnbetrthe second radial

constant or near | on resoec to.the
oG PRy, Ep Ui er AL TR 1 U T ERRe PBEA B0t on
the di scyq afbthér e@ﬁ%uﬁﬁenemehm%wlmasﬁm SontrBEthe Hesisto-

constant linear velocity (QCLV) node explained in the
optical deflection unit to translate the writing beam spot over a predetermined radial distance

during the second interval of the second radial motion component, said radial distance
ranging between the momentaneous radial distance to an adjacent sub-track next to be written
and the sum of one metatrack pitch minus or plus one sub-track pitch. As for the case
differentiation between “minus” and “plus”, reference is made to the corresponding
embodiment of the method of the invention. The smallest momentaneous radial distance to an
adjacent sub-track next to be written is one sub-track pitch. In a spiral-shaped metatrack there
may be a small difference to the exact value of one sub-track pitch, caused by the continued

rotational motion during the jump. However, since the distance bridged during the jump
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context of an enbodi nent of the nethod of the

invention. Preferably, in this context, the contro
wandde/ssisadapted to drive the rotation unit toPa@jiB®D5/053176

t he angul ar velocity when driving the witing unit to

produce a guard band section conpr|3|ng at | east one

full period of the second radll nDtlon conponent

hou ts ol

sl b A3 By Bt Gengl Lo OO K o SRR SO Pop prGRR, 8
coﬂd:sppﬁhﬁg detcmsef inrts¢ radiat éistaade tobe briégeslas oegligitaeli al

noti on 0 naln a deter ed v.al ue of .

To | oast BoRENET st aenh e i B R Sty By fohpRLsignals
to hudtbiophiedl dBMctioR unit © pei e j@RPOCitAR ﬂiteqﬁéiﬁ?/ from a range of

translation unit conprises an acousto-optica

valyes besweaneme gnd the sy of the mbghefeebd@ckscoptagnedin fheﬁ@etatrack
mIHlHycfr ARnk Qobfied d 5 éalm Hf‘ihts Totl%aﬁﬁ,%&; QR ARlcaleam
defldction unit I's ada to deflect the witing beam
difgerdigtiorobetween ‘toigusirand | nlgs baanxdpoed orthe frmtait gEthe porrdsponding
secon di. directions. The control unit
emfbo‘ﬁlfnem?r%glrw Igl %p?gg% ‘Jgrrmo\?e t he acousto-optical beam
def | ect i ranuthit ersleodagerit thel doplralrmittis dduptedec progide@dhtad] signals

not 1 on, conponent. by acoust o- opt | defl ection of
iRl BRUNPRPUFL Se O A TFEPOEA DU TEr e FHA Catprrideed
dubid the isécond aér08l Jf dheCRRIndQhdidINEotRBQEEIHOAH: bEideen at least two

deflection unit to translate the witing beam spot

distapes valugsy Eie embadiment allaws ayard bandsde be Bredierd bvw&rfglé@%@dlal
Y Ky 2 dsbgcsecond radial notion conponent, said
Jurgﬁlar éuééaﬁkecranglng bet ween t he nonent aneous
radi al dingtrderd¢emimmegs thelintecmptiorsefishe subeikacke gausedothp imps of the
n t 0 ] ' ] . .
Wry\{nétsb%%% eﬁ‘o'l (?)Sgglﬁ it 1% c;}]% &%%glﬁl{eﬁggda@%ég@ dmentﬂé ro?z{tlon unit to
gemhr:ité dreentratlatal ﬁﬁ)tlbﬁbdﬂﬁ}ﬁﬂimg’ﬁ nus" and "plus", reference
ﬁ% the c rresp ondllg embodi ment  of. the method
- a&f’“?”r‘r‘@“% Brofatighal mation SREPYTERE hayieeht S huEtLe yo58 4
- pBili Sdi QNG efetted furds meﬁgta sSedad irail sBe%loppkitb @ thE ifitst Rining
is one sub-track pitc In a spiral -shaped netatrack
S%kere may be a small difference to the exact val ue of
an@PBerdiind EARI61 Rihit S Furtfe H@a?gedmf dflO@th% QB dHARS: and the translation
rotational notion during the junp. However, since the
uni i geaarete the juteapsdn therrplatonahmofiempral thaipmptsdn dhetradizlanationnt the
sm£@ﬁ tangential direction is typically about 200
nanoneter the correspondi ng decrease in the radial
di st anc eIntafuﬂhertmmbdgmnhnt $herreghmgumt &.integragd finto theatisc holding

he ontrol t i
unff ST Pt R af i e T DRGSR writng wnie
In ﬂ@sférﬁlioﬁirhéiﬁ WMBFDﬁasVMeEﬂlus%d fForaayRRYtihg ﬁh@n@vehﬁétgﬁa adfboratory
val ues betmeen one and the sum of the nunber of

setypysbe Fapslesior vat Kisdaed 1o ediehpnaletetrriiibs WEHngpikcontaining
coﬁﬁ‘ﬁmg%%gﬁsﬁg% B%%ctﬁ%llénsthMeﬁjecgtB hd BtaAbh ﬁﬁlﬁllln Rd i@, beam

gal n differentiation between "m nus" an
intensity gio‘dalgtc@sg memcn@etﬂo -ppticahdeflcoint andd a dfepulfeaviolet laser are fixed.

Howeh S ?'Lpa%na(iltleglgtn%@gb dr{ggntt th%falstohcﬁe fﬁ%ﬁlli‘[gﬁlo fdeﬁe!?:ﬁon and focussing

I'nven
stages are translated. In a further embodiment, the writing beam source is a semiconductor

laser, preferably in the blue or ultraviolet spectral range. This type of laser is easily integrated
into the writing unit and can also be translated. A further alternative embodiment has the

rotation unit mounted on a translation stage, thus keeping the complete optical system at a
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In anot her enbodi nent the control unit is adapted to
provi de control signals instructing the
wacosasrsapt i cal defl ection to periodically chaogeBioh&053176
radi al di stance bridged during the second interval of
the second radi al notion conponent between at | east
two di stance val ues. This enbdi nent all ows guard
p r [ .
PGS Grda BOUAE ML RS LAIE D, L0 e bATRS B Bligfus the
1m&pfentehmt16mbf the areﬂs»d(aadl dexdcd dfehd mmgsioofis sdidinvite to agarkiedan setup.
spot the,con Lt, IS [ n.one enbodi nent adapted t .
¥ ve t nASRBTE A RSB By SR oot g mastr dise i
prmaédmavﬁ@ ¥RfainSdrkParran@e € A0AE NHRtATadl, WblchiOfodinb@BRk number of
on conponent haV|ng a first turnln sense and -

coalé?ar@axaél@q Jub-tiaglese wherg 1y therdata matks fge %?ng@klb AHaRgsH 3lomg a respective

sub-SRSEwRR ROSAst End RohiRerifst disthndeWeR RS aGiBORE datd Hﬂrl&’nfsrrﬁéa@ured
the control unit s further adapted to drive t

alqngtaaespoetivgrsilb-tracld andwvberetribe sagpenee ghilata marlgan emt sab-aek is

int%‘g’giﬁg‘f f)é’r}fg)idlnzgw Qfﬁtﬁtalé%:laﬁlénc %thqgas?&% 15@&*9’(%& il {ul:h of the disc,

thembxadptienbeing fa;anedab;aﬁ lapger wedohd tstaneH egw ednerdoladjacert Hata marks
hdiﬁc hol di n é #ch that the rotational notion is
thantne BEpEHY b gp ©f 51989 di sc agai nst the writing

unit. | nThddisc entbethirdRBpect ¥hh€thvBampnheme pusket dfake method of the
. |nglenent|n the invention in a | aboratory setup
inyengiprs eallon 2 it paralicl gepdnewt @1 d3e pags éwcyrqngﬁé*flﬁioet rsqumng the

reef?ﬁ’x{gt belfns Hﬁir%‘n hlﬂgs M%flov@ ARLEL-FhEY. & @Qﬁl@ﬁ@élﬁﬁhc%nstlc periodic

focussing o Jectlve ens wth respect to the rotation
Intgayiptions pn thépesjueoe g dath ezanks alengresth subritagislofp oretatragk dhe
I I er
mBSELLS AR S5H el DY RU LA Bl A5
Tyaically, ttieelarpedsecand distanata$ bethe bwlar affhe fcbauskbinlgngthad @smerical

are translated. In a further enbodi ment, the witing
exuet Bt eedn disende A B ot ager - pr ef or abl y. i

t he bl uelnds prefefre@ ¢mBbdineSREGHd dbc the4e mafltisge iryddRedin a two-

| aser is easily integrated into the uni t and

It n
diragpsiogplshpngyeopPpi Ahis vay & netiiceiagy hzaahtva{éflﬁmq \fgta marks can be

acBIFRQAIESRIborldBS th Q@u%hosttéﬁ% pitiylof Eﬁ%@&e@h@ﬁb&ycomb grid
translatlon stage, eeping the conplete optica

repsgssnis AN Anaginary éanplas farithmarzangeraent of theatagnarke Qficgurse, asly the
da&%?r?sean% gﬁﬁ)lé 5@%%?%%;1%},&?{1 %ﬁg?&%h%f‘ ?’ho{{l&%@omb grid are

enent at| on evice o
e1th¢r\7‘éﬂed’ owith & datemakk or dm;dy,tvdleae padatd matkas wsten (o a particular cell.

Accordin t hi of t nven

opt 1 cal " Eredehbe BlBF RS oot cobRuutE AR Doy Ronupbe
desoRibks with kefargact talifigumesret at rack, which is formed by a

nunber of copl anar parallel sub-tracks, wherein the

data narks are generally arranged al ong a respective
sub-track with at | east one regular first distance

bet ween adj acent data marks, as neasured
Figure 1 shows in a diagram for a first embodiment the radial displacements of

a writing beam spot on the disc induced by the first and second radial motion components as
a function of the angular position of the writing beam spot on the disc

Figure 2 shows for the embodiment of Figure 1 a diagram with a
representation of the total radial displacement of the writing beam spot resulting from the

first and the second radial motion components.
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al ong a respective sub-track, and wherein the sequence
of data marks in each sub-track is interrupted
woenioodsisal |y with a frequency of at | east onePCT/IB2005/053176
interruption per full turn of the disc, the
interruption being formed by a_|arger second di stance
bet ween two adjacent data mark3 than the respective
regul ar f£ir [ d of. it
of “the i FERRE 9555 e fuedRElas sl Bk Hh o R ing beam
spbtrre@itirdgofom tHe faktl and&he&eécaﬁtradi@lrrabtﬁoel companknoufor okecdad a
qPrks synchroni zed wi thout requiring the reading beams
© ‘'ormjunps to follow the sub-tracks. It exhibits

C h ar act eFigﬁiel L£shp&k 04l ﬂﬁﬁﬂaﬂi RF h tHHd dbodinkent & EepPREMEIHHED S the
of data marks al ong each sub-track of a netatrack. The

radighdisplagpmenshef aaW@“@%h@ﬁmP@H%ﬁheldﬁﬁ indygedipy the s apd secprd radial

MohlcoRBoRERMS SRAACBA of BE o} Iiy h 684k YoritiB® i B8 on the disc.
msé%gn@ d??taﬁcg&%g o? t é %? P one cﬁ%ngef bf?ﬁon o e

| engt h. Rigngrfeshowalfin edagﬁpmefooa fqm egdodintntid speasedation of the
totgfrglglta]t (%isg)q%f:e?lggtn%ttlgesw% rlrgg geragl; su%{:I ngdﬁb m(%lfg n{ an% thx—I: g:%ond
radiginaytivardompohahts. Thi s way a partlcularly hi gh den5|ty

of data rks an be achj.eved,. correspondi % 3 hi gh

st or age %Wéfm tao ‘h’in@&t of prssciy ay%’érﬁ{; frﬁc

repr esenF@uﬂ:m dhEREG bR afr¥n e/ dtdgtalmirkd 1heheafhétaﬁmrmmﬁe disc of

of the data_marks. O course, only the data nmarks are
the,grahadiraery of Figebdi sc. | magi nary hexagonal cells of the

honey commbiefd {1348 af bhBEdimehd deaGfisiotint hagnidat & mark or

enpty, re Is witten To a particul ar

cell. In the follomnng, further preferred enbodi nents

of the invention will be described wth reference to

the figures. Figure 1 shows in a diagramfor a first

enbodi nehig. t Hstratel thk fickt apd secembntal mbtien sumponags beamosed
Bt o Pl eatisant ek e BT 7B & rhgtalghcoplanar
su@s%&hlts I 8. 10§hotwe @ stfidntaliB didR LA StAO tadil disPlacehhehe ofd @’biﬁﬁg Beam

shows for the enbodinment of Figure 1 a diagramwth

SOt AR 415 OR 2 PPHAbdiRSA fup%tmnallf the; aélgvlarc@%ml Oéfhet%rétmg
bedthishdtNg beam spot resulting fromthe first and the
second radi al notion conponents. Figure 3 shows in a
di agr am Theediregtion of thel a@ﬂmsah is prdaendadenigf by ke awewt i0nghe

reilrglgeg?é a]?&r?rtgfglr fhg Hlat‘éllrﬁgat }#eha%gtllalt Jsitf gaqs &%ﬁré? ﬁé%[&).gen to be at the

I on conponents or “a s cond enbo
beginging ef the shiing plrasceas Thadirenoh of tha otdinatelis emd)miéd'nteynan arow 12.

THhS esent at i on the radj at | ace
THG it oA SPREmOERETE: D TRGEGOBYS] I 1y gpligpd4 end
168@@1@ navmg'uﬂs &n Fadlidl] edTer6 AIFRRBIEDA Snad&d &0t bt i1esiat of #e diagram.
fOSItlon of the witing beam spot on the disc.
The sectlons 14 and 16 serve to visualize the depéndence of the first and second radial
motion components of the writing beam and of the disc relative to each other on the angular
position.

The rotational motion of the disc and the writing beam spot relative to each
other represented by the angular position along the abscissa is typically defined by a rotation
axis passing through the center of the spiral track and standing perpendicular on the disc
surface. It can be implemented in alternative embodiments by rotating the disc or by rotating

an optical head generating the writing beam spot, or by rotating both. It is preferred to rotate

the disc alone using a rotation stage in an Laser or Electron Beam Recorder (LBR, EBR). The
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Figure 5 shows in a diagramfor a fourth enbodi nent a
representation of the total radial displacenent of the
wonpdeioagiskeam spot resulting fromthe first an#Crhe2005/053176

second radi al notion conmponents. Figure 6 shows an
enbodi nent of a disc with a spiral nmetatrack. Figure 7
shows an arrangenent of data rks in the netatrack of

he di f th 8.sho
tur'gwg éf‘#ﬁg gf ﬁgs ﬁ{)tatgc}na];;% 9 Q18 rcﬁ%sgn accoﬁdnﬁ%fo tEe gmgu_n?g Sense 'Ot fRe spiral

tratlt.l ustrates the first and second radi al rmtl on

conmponents s per osed.duyrin ducti.on of
o Th A btz aCROR it Hobe ST BFos Raeaincfii ol Srigpnd it
su‘&;?ﬁél@nﬁfé &SRl cin eiiled be perfd?RME bR tlﬁ:“ci"ﬁ@&lh&wﬂh@@ﬁe@ﬁi spot or
the radi al displacenent of a witing beam spot on

bothgEerethe plirgeses pf ptﬁ@w embodimsat the ragdial gietipn #rperprigidy the
wrgll{ﬂ %L:eﬁ{l O;E(R% otnE g %I?ﬁe Md E‘&ls%g ﬁ%ﬂpl@ﬁ? hf te?galoYlg%degﬁnption

ectl issa I's I nhdlicate
an ambodimemy, wfnl‘n& des:frlbc@ mcrmrghiug trt whigh theHestdediel motwat doorpondnt 14 is
PRI OY e 1 R Eobeing SEREPeR e B fogposes
thet \hletucgrldaaﬂlastpm drfo thedlisc ahe thabthe 8svoad Fadiul hidtiol benp@miis

given in arbjtrary lineay units. The ordinate is
Pe“(f?li‘)‘?eéé?éf apoHsto-eRisa beddtlegiing ﬁ{ﬁ?seél’fﬂ"tli‘é bed8ch having its

own radi perefrREAESR @@Fi$0§ ithd Bkt ABIak8GtioPCorMbntR&hSWHA In section
side of the diagram The sections 14 and 16 serve to

144 repegbnias tytrestigeghe RereHtandghus deeresiionds togrineaidperagpe of radial
disﬁn%gérgént.nﬂ{el lf}lg%ricigcgg%g %2 g% ﬁ%laltd?s?)la\g%ﬁl&kt qusgg g?ﬂfy}ﬁstqulal motion

Isc re h e ang
comperieni Imas.a fitkteslape; whick sadivamdtyi thevadfie ¢fitbe didst diapldcenieat at an

an%% iof %ﬂg %évﬁgearggr %t Svrlﬁlb%fglss\éf% %1]31 ? éélglaqgtg (Igll?’lgogl’gg R (?nséesl% ?rgck pitch

pet 1¢poloadd, whetefib Blﬁ)dﬂ}bwlﬁeﬂﬁﬁﬁtp/lm axi s passing through
the center of the spiral track and standin

per pen di thA SSFOI’éiﬁa‘ihﬁlem%tﬂ(glccogﬂi’PF% ghown 1n(§5ﬁlogel 6 of the diagram of

Fig. MRS ﬁﬁﬁmoﬁq)hbﬂecalag B4 deMEb IR QRpeRM e daMedpdhdihf Bl 208 The
disc or by rotating an optical head generating the

trag 2@ hag ghepgenmakprpearagge qfy: peredie FavgoRB tth 4 period of 1 per revolution,
or R 3%&%&1 sﬂhélga%vts&ﬁ tdESE dRi PRGNSO Qec%oﬁ@tlrﬁﬁéa% by

e In"an aser or El ectron Beam Recor der
refEBR)GSI%@DdramdﬂQZSense of the rotational m)tl on |s

f Pgi E n THE Oﬁ %Osegﬁlon?rzo(): flje a%sll.'I arlnna!mn ﬁmt Sf%ll %ff Fﬁnﬁﬁta %g Iwrh?]llec:i the second
seqdioh penwowh ajilytth): feh@insiy arnghlaﬁmd:rvdl %0 emh;ﬂﬁe a&hlSperini@f 2. Itis

el R R o o PECAPLIES, B L1 . S i
thiP 5RBEE Yo IRXROLHi SREY 1 &1t ahgl&BdVeRA ByShP&IchRT ¥eGbr30.2
cortrc?s;eaonds to about one channel bit length. The first section 20.1 of the trace 20 represents a
linear radial displacement of the writing beam spot with a second slope, which is assumed to
have a value of 3stp/2m.

The second section 20.2 of trace 20 is directed in a radial direction opposite to
that of the first section 20.1 and that of the first radial motion component 18. Therefore, the
sign of the third slope is opposite to that of the first and second slopes. Also, the amount of
the third slope characterizing this section is larger than the amount of the sum of the first and
second slopes. However, the jump performed in the second section 20.2 is best described by

the radial distance bridged before the next period of the second radial motion component
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writing beam spot al one and not by the disc. Also, for

sinplicity of the follow ng description an enbodi nent
waizbde/dgisslescri bed, according to which the firscTnBmn&E053176

notion conponent 14 is perforned by a translation

stage of an LBR or EBR hol di n? an objective |l ens that

focusses the witing beam spot’ onto the disc and that

t.h econd radia tion.c nent i ey f af .
saly in SR el SRl ety AR ARk b 3o TR i 2 precie
coltgtion ¢fgubgacks thejumpgluritg sdchien £0.2Shouldblé aver awddiginlistance

cqonmponent sho i.n section 14 is represented
ex@ﬁ?’ éP’&H‘fnSFti“}%e&qQBad% ls‘taHEF‘scoé‘Hfh“@ﬁB ﬁf@g a‘%ﬁ)‘ %Otfqnﬁ%(&ﬁe component
zoidﬁﬁﬁ%@éﬁorpjo_[_adi al displacenent. The |inear increase

of the radial displacenment caused by the first radial

noti on cHipf¥Rerdialipeiion comperenty Hymd 2Qsresypppospdiia frepyocess of

/ £ oL heodiadi . di splacement at an angle of
Wrglg,gag‘%{?féggg 8{/ Z(Bﬁlglt Wi || be assumed that the sl ope
amount s Kig. bsiews allidgran kf b ratel geplacevait of # wrifinghéaphspot on a
.is shortly. witten as |stp/2 T second.radial .
aisk TR b o B8 s mP oS B 2R e g 138 00 B8 Bgvian, of
comp@hents 183nd00 ehcdamplHig at The diagratafirihe diften by thdt@f Fig. 1 in that
rrespondi n% trace 2

.. Shape of .the co The trace 20 has .
i shofe e ik a B REE e BERe A f\ i 5B T agaotion
fo10&1 inRhn@hlainReVald SV diliidaPlica®d fby ffldstRition Fa@hsch ®itb O iRkrval

the sawtooth trace is divided into two sections, = .
betiwigen & ek \Fhis atayritis Pessiileyipsvipplize the gorpigugtiony ghe indiyidual sub-

[ . [ \V; ¥
K SRR AP AL EAL i THB R ot
be netwdthai fog faloguhgthe immvemenst| of the vemtime bepm spotf anlly thpengudat interval

of 2p. i oted. that the angular interval covered
betﬁ')?e’f Eé‘né%&gﬁ%ggg%ﬂégﬁeﬁzo. 2 is strongly exaggerated in

t hi s andntihedibg@hh@fiFig 2f ihgteraesdasha lireakind full linee Thnghshed lines,
Tor g able hrcAschEANET ZORHT RN U Tt SURePo: Dyiiched o
lovP ntdrdRy, tadewR(thot Eﬂ)ﬁﬁ&?dh&asrn@rkb ineMbstéraHicAr an optical disc. This

di spl acenment of the w.iting beam spot with a second

way thp metagpirad Ratfesn poduged sorpTisRspae spilpkshaped fubsigadk fopming a guard
band)€ second section 20.2 of trace 20 is directed in a
radi al direction opposite to that of the first section
20. 1 andTherfall traest sueh h$ the tragea@ibaind BB répoesenicagione nf rad@l motion
her ef on th .gn af .t hi 1 I ' i4.e
of P ST tBnn SH QA it U5 B s SR e BRERLEE ) fan be
seedffrdnnBigt Aithelmslagpml ehigemeitd thezdid gf thh sgegesitionpf the two radial

larger than the ampunt of. the.sumof .the first and,.
mol G AP n s bW B o conbinks OF i PEls tssptieh png RE Vhich forms a
gusr8 Gantl THE fdshBifg EIQB@of the BgRtpodigios of e dird¥ind BRofidAURAl motion

di st ance bri dgrg]g ef ore the next period of the second

compeyienls it/ &k 1be At dintancabetyeen fvo il ligpeesistpoadaioping sub-
traliGitdAr é)rdl‘i’s‘ﬁ?j TR dhddi dtstc8BER ek twirdaBied 1the® EHRspdiils to the track
_ensure a precise continuation of sub-tracks the junp
pitchuefi thgmstsitabn 20. 2 shoul d be over a radial distance
In the embodiment shown in Figs. 1 and 2 the jump of the writing beam is
performed at the fixed starting point of rotational motion, i.e., at zero angle. This is useful in
a situation where data marks of adjacent sub-tracks have to be arranged in precisely defined

two-dimensional data mark patterns, which are to be read out by multiple reading beams. For

the metaspiral of Figs. 1 and 2 at least three reading beams are needed. It is noted that the
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exactly conpensating the radial distance contributed

to the radial notion by the conponent 20 duri ng
weeatci0asis20. 1. The two radi al notion conponent BCTEBANE053176

20 are superposed in the process of witing a master

di sc or an optical disc. Fig. 2 shows a diagramof the

radi al di spl acement of a writléhg bean1spot on a disc

C e It| It st

numH oo og eSlg% ¥nr c%(?éa%n %chos?nnaé:égrggl l{g ﬁle fl'gg&, gld Qg&ﬁhhﬂle{s in
Md%asglrali withhe toiegbr subatfackd Haee bebnfréﬂrzsd fo am t hat of Fig.

1inthat_ it sh ms he.radi al djis ement. o
ar ger oI o Fockt s A lARE R O Ser et s fhegpeular
velf)éﬁydt%dzoh? fafd! f@#ﬂh@[ncfdﬁ&e@lrr‘d@hé; Tois cARndae sB inGRd ﬁgurfesp This
'ustration purposes into the interval between 2p and

adjgﬁmeﬂﬁngka@,at)popqlblp & kssn ghegthanneb bi timg gp well ap e writing velocﬁy
aln?(g:{] érﬁ:lé taﬂt Thiie: %Bgéhvl's ?EV%J&%%%&B& Earlier. If rﬁ)OSSlble it is

splra ata pat as w be explalined in
advfa@talggwsrtg adjme@gular velcmtwiudng éleri mrémgf bifthe tmpty guard -band.

I (ﬁlel g\r/]\ﬁg% t? Is r?t()rvteg\r/\e/a & ?1m11tar 1% ﬁzbreeg{gsesnbmg an aﬂtéfnatlve
embodisieficsfable mbthod hel e a@ﬁéﬁbfoﬁe 1|ﬁlvg1tloﬂ Agdigrike adial dﬁ@lﬂlﬂ@fhent is

lines and.full lines.. .The ﬂashed ines, fo

r
shqvpas L REipn 9f Rglas position ofithp waitag bgam fpat op the ﬁwnﬁpvﬁawﬂve full

pelRRRBIBf HRQhahge oFWhitPsitiOn Arelapiin ifOIHENSLd the intdH AbeWideh 0 and 27,
not produce data marks in a master disc or an optica

Hogiexer; immontashinFizt henkyedhessiiven angelex e orphesueradpnd 2n is
dlsggﬂ%{' 'A%ﬁo;rd?lgﬁ? ?%‘ 8, al ;n&haRE A0S el thas br { gﬂ; i3 Reh @0&9 WA Backs 32,

traces, such as the trac 26 an
34 prmbEhis pseltcéd figb-trhckr Fctfosths Mard; harg¥ (dedhed Vings), |t1m@three sub-

trag(e Islpn )32d I g3moﬂ“tgn%%{a nd R glrs nc # lt n Enc()hca{%ﬁ bya
Gulf SR 12

rac can 5e YRS TOMm
Ver\M:altHaEmO o the righesidd af thd dlhglemsﬂimrsh(mm tsi arec@id \Iei’te:al lm) 42

. fadi al on .c ent s own in Fi 1 consists

indifinE parek B PR e KBRebr el gl e

mel@ndk 3ghe resulting sl ope of the superp05|t|on of the
first and second radial notjon conponents is 4stp/2p

The r adi B thgiprapodipent gEFigedrihe kst radial motipg goremnﬁ%fébeﬁ&gmed
Wltth% s%)g ot 4 g’c}s&%%d@hé &@ondqradlgtl Bbtion cHafohad 'dﬁhn%jitssﬁﬂpﬁﬁse is

n two dashed |ines corresponds to the track
perﬁvm@ﬁ vith g ﬂ@eréﬁsts/@wﬂaﬂteadm Jurheng aves dirpesvb- sk wence per

AREE e L

w89 0 AR U] LSR8 R BT g s s
perrmtzolmumn oveejust @te shletraclapitthat anoias postias ey, B, ahdiCandicated on the

situat i where data narks og aQL cen
bt hF BB AR SEIIET o et ol b i T BT o Pes ceing
agdhR iR VR imednkElanterydl fdad@l @r iHe jiapd. ¥8€ nakimudy beam deflection

mul tiple reading beans. For
amplitude of the first section of the second radlal motion component during one period is 1
stp. The consequence of this approach is that the data stream to be written to the disc has to
be subdivided into smaller blocks, and that a somewhat larger fraction of the disc area will be
needed to jump and continue the data stream. Nevertheless, it remains a negligible fraction of
the total disc area.

Another consequence of the present embodiment is that the cycle time of

writing data sub-tracks and guardband sub-tracks is reduced from one change per revolution

to several changes per revolution. This makes it more difficult to use the time interval of

writing a guard-band for adjustments of the angular velocity. So, it may be attractive in that
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the netaspiral of Figs. 1 and 2 at |east three reading
beans are needed. It is noted that thenunber of
weulwstsgisks can be chosen according to the gi veaThE®ds053176
and possibilities. Metaspirals with up to eight
sub-tracks have been realized so far. After a nunber
of tracks, it is advantageous“io stepmﬁse adj ust the
casre é% u%cg pec|1ﬁ1|c gr%l ntrr1a00 %e & hagt%}el?y fa %qe ntup'n%et ?tgsglﬁ ?ﬁ%ﬁﬂs in order to
adjasljthesangelat vetakiegs it possible to keep the channel bit

cont antPEThIEvgR R gl S0 B oF Rl P el fepy redia

mdo?idh Icblﬁﬁoneh‘fs RPFSERIE ah Eltérﬁatﬂ'@ ‘éﬁibb@lﬁ%ﬁﬂ@f th®madhbd 8id éfBe device
angul ar velocity during the "witing" of the enpty

of thg apveniieih gespegtiyelygAgtpishingt radialypaiinrseopnogent igshopatin g upper
sec%bg 44 gfthre QRILAR Bhd Rerlle A4 6 ahéd/s, GHPR Qecﬁmadfai mw&l

devic £ the | nventron. Agal n,
commheat is dhasypt moelownt sepaorsﬁ)cmd inEepeeséniertloy @trac@fSOa"ﬁlgmﬁoa@wmg

de%g 1(§n c%n cé)nftra#es 0 \%e &ﬁ”fn nces ?on%h 81%58 c(i)lmehp oef Pq%ﬁ; H} %(l)rntrast to the

RSB perio ange of
emPOditichiooT Fag. €, a@la‘nglhé Gitsdl Bﬁertran e debend mdier medion@impesdnt,Ovhich is

nd However ntrast to Fi 2, only the .
peq?@wé %ﬁtﬁn &ﬁ‘glﬁfoa?P%glc‘f ﬁS‘H‘OB@% Hserrigehratsls 4“)/“6‘51 In an opposite
radi1 IRbAWAGomPa e iéinB dirdt @adtil GhotBn cBmPBicAt, b GilicaRd b thRgative

formof a spiral with four sub-tracks 32, 34, 36, and

slogg of the pescigelén >0sL Fhe perord Bgeryal e he-giis Fagtial sipp, is directed in
the(sgﬁ‘»é'aﬁgctoh%@%)eﬁ&ﬂ%%&ﬂﬁ%n% ﬂﬁgs (full lines) 32,

and 36 contain data marKks. di stance of Istp is
i ndi cat eWhilg the slapetof dlalﬁrﬁaacdlal@nqmntchelppnghﬂii &i ldw/2afas in the

em:i)ﬂ(? men? Gy lh§6t5?0£§ EJ?% secﬁm? @?a.c}%jo%g}{ &?ent g)(? 2§1§/2n Jumps

I'ca n |den
areSp&bfotrﬁcﬁb\kﬁh b firequijnay 6ﬁ1/27t an riss ﬁﬁbddﬂﬁeﬂtﬁﬂhat&'samhg 3dial hotion is
enbodi nent Fi.g. 3,, the. rad| mot | o
reve R BrRbal Gkt ok Big. by A Sing i hep g CpeiBisk Sy
embB@EMRRCHTg. 18 ndtitte AMBO A Re HABIO mut&twﬂcmgfdréns,e bid 8ikc, the spiral
phase is perfornEd with a sl ope of 3stp/2p Instead of

mejtqyl%lf pighe prssent Hpveation ip vrittse ke mdhe autgito th%wrmcwfere&ge

in the embodifRnty 9HiakldSsimlardBthat of FR3€2 WhdthdrREbB&RIFht of the
spot junps three tinmes per revol ution over just one

meghold-and theldepice ofthatprespr iventipno séspeasivglyAd g 8n, thmtrd@l displacement
I
is %18%5%9% ﬁglcﬁ n EP:E%@%? @szt?og ogzthez\bﬁtérgé lgqungslggn 8 dfRL. The total
radied Geag tlisplgcagent i thé eupegoyitismaf ﬂhe &gy mAdaerl nmatipe lcmap@nent in the
f t junps. .T def |l ect i
Fo A it TR 08 LB PO GO e RGO orRh e orm of a

pefiddid RduGOHPELE BAwidbithidefe?iBR 0Pk vaflingSedm$het-on thedisc.
consequence of this approach is that the data strea

Lo bo AN i9 Kifkcs, dmasianigle 3 i 1B Famth APHE OB Sub-tracks
54 %(57@6 15%0&&'(:&9 KSin ﬁfé@rﬁb‘%@fmeﬂt SOMEVN e WAtk eafrﬁsﬁ&tﬁh&l? s Bifee

disc area wll be needed t6 junp and contl nue
tm@ap@r realetzom ownevmwhétaels pifchiat angaaxipasitiansisofB.iagil 6] ledlcated on

the arbsc1§s£1 QPR dlatgrr]aem tzgng%&ar %B;it(fon%r e% and C are again at 27/3, 47/3 and 2.
In contrast to the previous embodiments, the guard band is created in this
embodiment by giving particular deflector jumps a larger second radial distance than a
smaller first radial distance of lstp used between adjacent data tracks within the metaspiral.
The larger second radial distance bridged during the second interval of the second radial

motion component in this embodiment is for instance 5/3stp. This guard-band jump interval
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Anot her consequence of the present enbodi nent is that
the cycle tinme of witing data sub-tracks and

wquenetbgissl sub-tracks is reduced from one changeTpBr005/053176
revolution to several changes per revolution. This
makes it nore difficult to use the tine interval of
mwiting a guard-band for adju@inents of the angul ar

t t h t dd .
i S5y v oot Fobls e RSt Wl Faii Rk 5 §Eedindn at
poﬁfloISAbAtsﬁﬁl-gkdq jubnp 1ﬁ|kﬂzar gstsBO\ﬁg]_)ylﬁ'hy bh&aﬁi@igdﬁtaéferen%e sign 6f4 one
vel ocit | SNo In a lagramsimlar to that o
fulfpugn Oflth%/ fisg 919%166 %ﬁ%ﬁ@dﬂaﬁp &t refRERICe N8B QAponent s,

represe Wﬁéwdlﬁmlﬁﬂ&r%%éeﬂ SRR B MorrRE tHe hﬁcl@ﬁfté’]ﬁq the

and of the device of the invention, respectively
metgsairal, which fsr 13 striatithis emrrl@ nhe G@ﬁp@irﬁ]@ﬁﬁtﬂcﬁ be@h‘wth ptagiacks
) and is represented by
\mﬁﬁfﬁénéﬁﬁ@hﬁ 3é§8ég%§§ a(glglglrmtlon conmponent is
shown i nit& dotadethatskepdrod of theanchni sadid pre®arcbegolsnt en be longer

trace 50 he fol]o tion c trate ‘
a2 DR R b LD B Ron Ry 18 PR efBodiment the
pefiONb T tBS§ech fahial REhGLEIBitnefpeffothedby adbilistdrptidabddiietttdn of the

interval the second radjal notion conponent, which is

WIBE BRI b 28nT iecHUIERDRER PR 198 S8 Sehirask afiffe rotational
motoh oF 18 x0B@The liSeat! kiF 8 S4Bl nofioR BorBRRLR it Bert@ttealindependently by a
direction conpared to the first radial notion
trapgiatpporstage, as i ndi cated by the negative slope of the
trace se :
t he radi lgf% é)%hr(r)péj,g ai]SCh g]!;lar Ié:cg &Q{]gf do O}Sﬂglllrreél ; gf %glcsz methe mventlon
whidbeis f)roldectedﬂaadh@ineﬁhoﬂ Dﬁﬁne mmepmmeﬁbr eaghof ilugtiatios)| thxepéscolﬁ drawn

the firs ti ent 4 /2p as in
T e R R i e e e

radi al npid dm: fmm@@rimitraaa 68 $n t.Bs tslﬁh’pa pf a dpif&bﬂiaﬁﬁ@four spiral sub-
performed w uency.. of

traghs el fref it andﬂﬁesv%gea 76nQ‘df°éE‘PF1§V arﬁ%ih%ﬁpl.raé #oem gwgd papd. Of

cotnQETRRA rh@tQt?ackQSStl@éﬁl r:%éd Hidhot ghfawﬁst§ SR G xE R bortiep 3 Rioh Bk the
metatrack of th odinent of Fig. 1 is witten from

guprdandhindhe rdert Qféh%mbéraclﬁ, rﬂzr,qﬁﬁc‘sfp@m ef g discditserresprads to that
prcftﬁl:&f’éy i EﬁB&cﬁﬁlgntCH‘f tﬁé}ﬁetm)@éietﬁé inly fo%te'xgﬂiﬂeé iiﬁé‘fhle g&ﬁ&t of Fig.

m

m t'he out er the 1 nner circunteren
5.shows in a dlagran15|n1lar to that of Fig. 2 another
enbodi ne j g€ of ;the

i nventio Itl t}}e ogéeé &r(r‘% e§/ence %fq}l%dls‘f g a%ﬁular p051P onesSAe, Ig, and C
areCingiphted: eATEitse ira]lﬁguﬁi(pmu&&bﬂlefmmiablﬂhasaﬁteﬁngmﬂrﬁI78 80, and 82,
OSJt the wr eam spot the disc
Pl W e e %&se@ﬁ%‘mﬂop%offtﬁé ras ab & EPGEnge the
sub-REcks | TitinteAGhtRIns MBI 800 nF YR ARD birdidply Hfarked 18r AusRative
| inear stage translation and of the second radi al
PUFA9BdSofs @W@ﬁﬂéﬁ tthq gentepbofpseviousfembogiapqnisel the interruptions are caused

by g\ﬁﬂaﬁgs Go%%Tmssg%oéﬁQEggfggf}lgﬁl%tth@}gkogﬁctﬂlE S)f WeldidcR¥ or its master
dmnetatrack 52 in the formof a splral Mﬁth four

S0 130KS TS BIBHEs P RRETIH BB e
angular position A indicated in Fig. 6. Also indicated are the sub-tracks 70 to 76 and
interruption 78. In Fig. 7, data marks are indicated by open circles, for instance at reference
sign 84. Also shown is a honeycomb grid consisting of adjacent hexagonal cells. One
example of a hexagonal cell is shown at position 86. It contains data mark 84. Another

hexagonal cell is shown at position 88. It does not contain a data mark.
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times per revol ution over one sub-track pitch at

angul ar positions A, B, and C indicated on the
wahewissias of the di agram Angul ar positions A P8I/1BIvdS/33176

are again at 2p/3, 4p/3 and 2p. In contrast to the

previ ous enbodi ments, the guard band is created in

thi s embodi nent by giving parlcular deflector junps a

| arger second radial. di stance.than_a lLler fir .

adta of i anteeRe i s ERE8 sl ol AR ER b G e section
shéwminkiEg vil. Diatanmarke iffrt®al) aredrrangddddn ler @eter sfregirdtivettbxadonal

I sfance brjdged duri the second interval  of the .
cole ST TiE e PEATL AP SHER PR PH Sarpihehighgonsity of
dafaGharkddst ance 5/ 3 stp. This guard-band junp intervalis

shown by way of exanple in Fig. 5 at reference sign

62, poi nd$ fligwingn &ig. Fatangdernostionts pangpt BesibrasksAas adata

] . i er . ¢ -
e kR R b 7 2 o m Y U RS Blou
tragiesaiOcknB A dorje nepaganalreell &y left emptyi, grsub2rack iz twaatljadent hexagonal
Ceﬁxliasrtﬁ3 ce tgetvveen the guard bands forns the track pitch

of 'Y I7e %’t%ispiral, which is 14/ 3stp in this exanple.

The r adi Biguidisshawe & sigilified Blotdiagatboflah &ekod dinkenhofa inbering

taspiral is one sub-track pitch or Istp. It is noted .
macfyae of e THERAS | BF maREry ge o hagdidiic SHBRIOTP CORpSIHERE rotation
stag@02 18 ol RRHRE 13 MBRisE BuppottBYE id b HileNed i, Wheehfib Estnected to a

radi al notion conponent. In the present enbodi nent the

trapgationctage 96 he cerEecd Hlit isg@negctadde theroleBemyagenthepupslafionesdpge and
@l%guﬁ.g o-optical deflection of the witing beamis
the}}f% p. The witing beamreturns to the sane
subt r ackTlef rowtion stage genetrala rotetiorahmofiondBthg digp suppls 00. The

Linear ~first .radia [

. pt conponent. I s perfor
iR Rl oA by B R B T B0 id By e g e
seqehe@Hdidha nsdtled 10lbe afriteen tentisdpositiined on sheddistsupport Y@ The writing

i nvention, which i.s produced, by the nethod.of the .
beqm IsdReyssie to ?W‘t%a‘gfg‘l’?q qnti’s‘il?cislﬁoﬁ’é’ﬁ’?e IRdhiscsupROY P& Wy riting
unit 94 Qls8 c&ﬂﬂhg hﬁﬁioﬁstﬁ%ﬁii@m@@ecﬁ&] Q@gd{%@@hhﬁ&h}. IThe icslﬁtnh&ﬂs radial

angul ar positions. The disc 64 has a netatrack 68 in

trapfi@diogiagiion of the veFineamitdgengrated by thegranglption girgeidiegould be
7 i i T
almdct e)&ébly fﬁ@%ﬁ’géﬂ aSHOnL E%Q It 4 g(n*p’l{‘%%§§gﬂt s?}falasgsgéﬂ?ﬁg l%)erlodlc ‘

spiral, a guard band. e nmetatrac
deGgidng o€ Hiedragdatican dtagopositicanmoupled toctht angulex peption of the tagation
itien of th ngd., i e qrder of th
33 bIERy b Er AL ML, TR Rl oy e gronsi-
optical téfcti@r aalicarabt by rdphelueatdodi nent of the nmet hod of

the inveption expl.ained in the ntext of Fi.g..,5. On

Lhe our ofd URe g Eure e sty er ouilh &% witlith st ipreced by
thePRStidd @D4As alBUVAIRSEr Gedth. €n laiHsterih € thactiihe, lbh @SB eARGUE@Iique can

positions, the nmetatrack has interruptions 78, 80, and

be gsed ip gayplipatiopayith amH\Vdpsep beam foatheareduchign eile master disc in order
to futh& ihakRlsk ARSqa0f detngﬁ?y FoRg ﬁl%stzgng ﬂa&%e‘[ SPEESRRAYRE i§ Af

alternative choice to a UV laser beam.

The control unit 98 controls the operation of the translation stage 96 and of the
rotation stage 92 in generating the superposition of a rotational motion and a radial motion of
the disc and of the writing beam spot on the disc relative to each other, which has been
described in the context of the embodiments of Figs. 1 through 7, and of other embodiments

above.



sub-tracks. The interruptions 78, 80, and 82 are al so

strongly enlarged for illustrative purposes. As
weoexplcassiss i n the context of previous enbodi neRCE/IB100&053176

interruptions are caused by junps of a witing beam

spot on the disc during the producting of the disc 64

or its master disc. Fig. 7 sh®w a schematic diagram

of a netatrack sectjon of.the.di.sc 64 at t ngul ar i

post t1 orf A HEPERk AR Beinh i el BN Bogtion o
a ISghaddnkiacdBa galtetDo/n @idal disoadrraupdsted dis?,Sut hot rEdtcted’to that. Other

dat a rks are indicated by open circles, for instance.
Waé{?ale‘??é Se‘?‘é‘n%“fﬁ RgAmaRay by 1§8‘¥ EaiRe i QWRLIREEY Hifsqy Hiegpacings
bR Ufth Atk sQhd 86HspEAD nalh) 8% BRBR L Belhigss thiN IR A aBbve.

a hexagonal cell 1s shown at position 86. It contains
Fughergores the igventipmistafrerapplisebigde fie gea¢rptiqnsofehpygatianal one-

. j b ntain a data mark. The
dirhGlohbid et i3ERAG RRTI A T B At 2 T ght hand

side of the section shown in Fig. 7. Data marks, if

present, are arranged in the center of respective

hexagonal cells. The resulting two-di nensional data

mark pattern exhibits a particularly high density of

data marks. As shown in Fig. 7, at angular position A

none of the sub-tracks has a data mark because of the

interruption 78 caused by a radial junp of the witing

beam |In subtracks 70 and 74, one hexagonal cell is

left enpty, in sub-track 72 two adj acent hexagona

cells are left enpty. Figure 8 shows a sinplified

bl ock di agram of an enbodi nent of a mastering nmachi ne

of the invention. The masterin machine has a disc

support 90 connected to a rotation stage 92. At a

di stance to the disc support there is a witing unit

94, which is connected to a translation stage 96. A

control unit is connected to the rotation stage, the

transl ation stage and the witing unit. The rotation

stage generates a rotational notion of the disc

support 00. The witing unit 94 generates a witing

beam havi ng a nodul ated intensity according to the

sequence of data marks to be witten to a disc

positioned on the disc support 90. The witing beamis

focussed to a witing beam spot on a disc positioned

in the disc support 90. Witing unit 94 al so contains

an acousto-optical deflection stage (not shown). The

continuous radial translation notion of the witing

unit 94 generated by the translation stage 96 shoul d

be al nost exactly linear, just as in the case of a

sinple single track spiral. Systematic periodic

devi ations of the translations stage position coupled

to the angul ar position of the rotation
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unit 92 could even be accepted, but are unlikely. The
radi al junps generated by the acoustooptica
wdeble@sgisean st age nmust be reproducabl e. To obt aCWIB2005/053176
desired high density of data marks, the witing beam
generated by the witing unit 94 is an UV | aser beam
In a mastering machine, an in&&rsion techni que can be
CLﬁﬁ%ﬁ“n conbination with an UV | aser beam for the
ction of the master disc in order to further
I ncrease the data density. For a mastering nmachine, an
el ectron beamis an alternative choice to a UV | aser
beam The control unit 98 controls the operation of
the translation stage 96 and of the rotation stage 92
in generating t he superposition of a rotational notion

and a ra and of the wi
L o spof et Fs it dplati i@, § 28 aficel fRe & aflghetsc (69
cohipisibgen described in the context of the enbodinents
of F|9 1 through 7, and of other enbodinents
¢@g@nﬁaph be noted that the invention is

%ﬁ’tﬁfg’tﬁ'ﬂltl(g@s&d t8PloSeh@hte ahﬁnt‘i}%%ﬁﬂtﬂa%{g Qfm@ulated intensity and to
|g' enS|ty ata pattern on an optica disc or a

fogng atvariting byam smrtonm dipetotheiheldey tb@dlsnhwldmgluhé (90), _
- LT 52 BopRaff bRk SRR IR AR T8 LTI ND
wratimgt bea:hspmtrreih@verm;ca&jeothétosen to be larger than that

- st 00 T tE kT aeRgedr Beler Shds ) 868 dis

ho G OHE0G) @ﬁa)lft}@aﬁmr;gaieh@lrsp& kRtiveSRIdacl other and
read- out . CLAI NS Ad eV|§e for witing

arFQPiE%‘(‘M)@Q)&d%me%t@tgee%{me@p eroa}degop,tggtsbgnala t% gn\(egm operation of

th&@fmﬁg §ﬂ1 4y, o1 Ir§tati Ok (99) B &f thdRnstatiBn Whit (96) Qudhithdt the
(94) adap d to generate a Writing beam havi ng a

dappgearksare dvrittml elesg e yneiaiack G0 5 6S), avhighi 18 forgied bz mnypber of
co?lgféﬁrpgraﬁ&ssﬁb tn%cﬁe(s?ggdsioé’o t76 ' sc holding unit (90),

otation unit dad te to generate a
rotatio nwhernmtth@wrmﬁ)l mhe(9a) 5 @d49@) toznutrafthe dperatmon of thg
trat@%jon dlét Fﬁ) ln?fs)lf ¥ ﬁtgtr% é(?rg&rgt (?ggm ﬁene{%t?ngt)a sau%%é)%glé otZaSIOIiatlonal
mdifdh 268 a tdtkeal diosion bOIHEIANG add bf the Wting beardkpdt loa thlid Bltive to
heam spot relative to each other, and - a control unit
caghygf g1adapted to generate and provide control signals

to driveywhfieinaRefadfal MBH&T cérﬁﬁlslégé tnoBéh &Hhont R4 a 9t radial
the rotation unit (92), and of the translation unit

direg@n agd @hn%@dwma@éwnmp R$eqopd ragigl direiion|oppepity to the first
mdﬁﬁﬁﬁ: {80, 52, 68), which is formed by a nunmber of
copl anar paraIIeI sub-tracks (32-38, 54-60, 70-76),
wherein the radial motion is a superposition of

a) a first radial motion component (18, 48), by which the radial position of the writing beam
spot on the disc as a function of the angular position with respect to the rotational motion is
changed steadily with a first slope, and

b) a periodic second radial motion component (20, 50), one period of which, plotted as a
function of said angular position, is divided into

aa) a first interval (20.1, 50.1), in which the radial position of the writing beam spot on the
disc changes with a second slope either in the radial direction of the first radial motion

component or in the radial direction opposite thereto, and
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wherein the control unit (98) is adapted to contro

the operation of the translation unit (96) and of the
woab@tssiszunit (92) in generating a superposit POWIBI00&053176

rotational notion and a radial notion of the disc and

of the witing beam spot on the disc relative to each

other wherein the radial nnt?%n conprises a notion

nent in.a fir | . |on eri odi cal
oo FEEREREY i 0. iuhiek tsPudEeaRon b Ffuint beam
onﬁﬁédﬂvkpﬁtﬁﬁhgﬁadla| direction, and wherein the rad|aI
notion is a superpositiagn of a) irst radial nDt

- i3 Fdish dtection spp%gs to thgt qmrecwp%rﬁaslfﬂ%{mféhe ssi18i h 24 second

rmﬁﬂ%xW%h%bR@m&ﬁ%ﬁhﬁH?thHth@nﬂl@@la§0§)funCt'0” of the
angul ar position w respect to the r'dtational motion

- with acthiséh glepe kavengdin amopnt largsr thap e agtoypleof thingimbyf the first and
saBﬁﬁ%BﬁéC second radi al notion conponent (20, 50), one

“of whi ch, plotted as a function of said angul ar
position, is di vi ded |nto aa) a first interval (20.1,

50 1), ch e. sition of e iti .

2 3000l Bl Pl BB R0 2 A M ety
dri®é th3ebtatith ﬁﬂaﬁ(mz)atdlaajustdhé eidul @ Retit} fthé totfionslatbtddn so as to

notion conponent or in the radial direction op 803|te

keqnrreshappe] by sl thedasrmarks githes sersit piearly spnstappwith respect to

the'%@lagémg Fdia0hb Gbnt d18he \Qﬂlin?é bdaRsdpbi Anetist he er iting
beam on the disc spot changes - in a radial direction

opposite to that of the superposition of the first

18, 48
5 (0 ) TR BB B R T TSR AT
rothtdonl undy (82) tardjusiithd arggiar velbeity ¥hen @soodrivingathe Wlmemg it (ﬁ4) to
o L nELS R0 A g Ui 7 S 1 o
radi modidh Gampyndf (20650)Rathioot @itd @arkeni t (92) to adj ust

t he angul ar velocity of the rotational notion so as to
keep a channel bit tinme of the data marks either

4. const ant TIRY JRRBE YlafmP D S&/l?é?ém \ﬂiet &nfr@lﬁfﬂﬁc(%)tlg adalﬁ?ed to control the
changi ng radi al p05|t|on of the witing beam Spot

ampw_@t thecsecand siope ofithpifiss lmf:rvel i the @comfhél molégronglonent (20.1,
50{12{0 {iR8h 4 }?}fg@% Ao Ifeq Vafie@F b lgastt Vﬁe §u%§alﬁ1[aﬁ o h%!r %uglf tt%ﬁ)e of the

ust t vel ocit

rmEMhmlmgnmnlt (94) to produce a guard band sectlon (22

38,76) conprising at |east one full period of the

second radi al notion conponent (20, 50) w thout data
5. rmr ks. A4Thelde@icderilaen Ofwisdréih Illle]tran‘g‘lﬁﬁdrﬁtilmt (OBeconiptiséstdn acousto-

i § adapt to contr
optlcal %eam geﬂe t?on un?tpw gzh 18 connecte(? to t%le writing unit (94) and to the control
unit (98) and adapted to deflect the writing beam so as to move the writing beam spot on the
disc in the first and second radial directions, and
wherein the control unit (98) is adapted to drive the acousto-optical beam

deflection unit so as to implement the second radial motion component (20, 50) by acousto-

optical deflection of the writing beam alone.

6. The device of claim 5, wherein the control unit (98) is adapted to control the
acousto-optical deflection unit to translate the writing beam spot on the disc over a
predetermined radial distance during the second interval of the second radial motion

component, said radial distance ranging between the momentaneous radial distance to an
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amount of the second slope of the first interval of

the second radial notion conponent (20.1, 50.1) to
waorbestiasisza predet erm ned val ue of at | east oneCT/IB2005/053176

subspiral pitch per full turn of the rotationa

notion. 5. The device of claim1l, wherein the

translation unit (96) conprisé% an acoustooptical beam

adﬁlce t Sl?tbt[jlc neéjt tto Lien 8%? t %%ﬂrglﬁ : S% g}tgigltraa(e 11C ng[) élgnltls or plus
ondemi&mmqﬁhh(Mﬂltlng beam so as to nove the witing

beam spot on the disc in the first and second radi a

di rections, and wherein the control unit (98) is

7.adapt ed frRe Bévidtrlhan ACHRGEA1RPIOnGB] urﬁﬁ(@@) d %Help%attb Bfbvide
unit so as to |nplenent the second radial notio

Coéféﬁﬁtﬂﬁé]ﬁ fo e@@stomslcq&yle%tmwwmeéfam dhstinapy {2@r¥ 9.2t (e 64)
wM{ld A m 2 é?eclm:c’léngy dgagttYées ?)%fexé gg@%ﬂﬁ} Re %d’iﬁ‘ §F &L Bumber of
su’a@radstcont@plled outhe defdtradt inoms onplus bue, cowrts Fer éult toen of the
beam spot on the disc over a predeterm ned
P&t ance during the second interval of the
second radlal notion conponent, said radial distance
rangi ng en the taneous radi al distance to
8 anadj ace e dSERear Sk R bere e oRieo) %&{9% Fpeeddn yoyfde
coRiR8] slgamatiﬁsaﬁ&n@ th@ Beouédloptital Hsi RFioR tdlﬁerﬁﬂi%alﬁl-@raﬁge&ﬁg radial
pitch é . The device of claiml1, wherein the

dlSéaélﬁ@ 2] gedrﬁufmg @@)Seqc@d atleeled thegeppmelmdial mefinmy qopponent (62, 64)
ber IR & QERUSE glcal deflection unit to perform
“t'he Jun%%gy g@g Eg@ 62, 64) with a frequency froma
range of frequency val ues bet ween one and the sum of
t he nunmb u racks, con alne 1
9. i nus or %feﬁ uesvwgnogc ainy Eh he&emtér UF thit (Eg) 5 d ée}?t[ed%o l<<1rlve the
rotatidradniong9a) torgahe:r@te theBrotafibeal dﬁmﬁ eomfmszh@l m 1, wherein

t he.cont unj t is a d.to provide contro
- agogfirgous %ﬁ%f"rtad’@fl?lﬁﬁ"t é‘OBIEB‘EF‘E‘f AVi 3 B%?F RS B8 B t o
- pBﬁ&dl&FﬂllyQ@ﬂéabéd(jlhﬂﬁLQﬁvfn Q se@fhld dhrn g%&ﬁé@%@f)&ﬁtb A0 it birhiglg
the second interval the second radial notion
SeRSGrponent (62, 64) betmeen at least two distance
val ues. _shd Jhgeifl 8 firdlunflidhufindr odiEI & Bivellfe E)%Bﬁ %u and
unit (98) 1s adapted to drive the rotation unit
thet tmngleh@m mibtot geeernigttlzt jumps in timtqt@iwnehnpmqrmndghewmps n the radial
rmﬁ% t@%?%%elh$5t rotational notion conponent having a
tarni ng sense and - periodically repeated junps
havi ng a second turnlng sense opposite to the first

;ggglt gg ?E }R?é)rfl ]ﬁgfl ? gt‘trll?l'é a'%‘é))gﬁlalt Bgs 1ntegratL<j=:d 1nto the disc

holding unit (90) such that the rotational motion is performed by rotating the disc against the

rot\/\ﬁ%}lall fn%’a

writing unit (94).

11. A method for writing data marks (84) to an optical disc (64) or a master disc
(64), the data marks to be arranged along at least one metatrack(30, 52, 68) , which is formed
by a number of coplanar parallel sub-tracks (32-38, 54-60, 70-76),

comprising a step of superposing a rotational motion and a radial motion of the
disc and of a writing beam spot on the disc relative to each other,

wherein the radial motion comprises a motion component in a first radial

direction and periodically repeated jumps in a second radial direction opposite to the first
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the translation unit to generate the junps in the
rotational notion and the junps in the radial notion
watodclasisane time. 10. The device of claiml, ROEABINS/053176
the rotation unit (92) is integrated into the disc
hol ding unit (90) such that the rotational notion is
performed by rotati ng t he di sdfagainst the witing
raé’ierlll cflreg‘u g?afmdl herelflg% raglral lfélg{lr% \g Iatslun os%to Zﬂrfar t(f]e( 322 at 0
a) ﬂ’ﬁiﬁrskSadlzﬂ nixgioaco APt 61|8Q4Ifg bi_sI whleﬂﬂie radiel poeitiat lofithe (w3 ling beam
[ a nunber of .copl anar
soRczs 1 iskon S U Aagiler KO3 Hhanag o o 19eg AL BRioY bichirecd
stAdi¥y RAh afirssURPEAEI Ng a rotational notion and a radial
notion of the disc and of a witing beam spot on the
b)@uP@EOCPlféﬁeaﬁndl@dtabrr@a% cornpraent (heOdione peréod efavtieh, piottedps a
uf @R YF SEEafbulR pbilof WROREMnd N @ first radial
dlrectlon erlodlca y repeated junps in a second
aajy aﬂrsainteutvaiém 1,88. 10 pp odhiicheth¢ mdtahpoaituqrmfrthtﬂwatmg beam spot changes
w%llue{ s:e(r(::ctbnélg Sil He oe:]]tg%rfmglje radllaf (ﬂref:{l? ﬁié? 1rs¥ al(()igrll m(%lﬂ_p rg}?ﬁnent (18, 48)
or (il the rAfigl dirbotiontuippbsifehieerétadindl posi tion of the witing
eam.spot as a functiaqn_of the anpqul a tion wth.
b0y G UG, oRIAn LA g it VbRt £ ealTg808 CEMrging bearn
sp¥ dhBing@s i 4 Slia$ iRESRion 3Psbshe to&hﬁ%&&%ﬁerﬁ@ﬁ&ﬁﬁoﬁtﬁ@ﬁ@{ (18, 48) and
noti on conponent (20, 50), one period

f
seqsng radia) meesiog cpmpeRInETUENS disi fastaﬂfgmahf’opi@é@ 11) wﬁh ajthjrd slope
t19 [ VAl
o S BB ol b B BtAl ot bbb e
changes with a second sl ope either in the radial
dlrectlo h ti 0 n
48) or |1j11h? ﬁle{hog ¥Cl di r’eg]tele(lanntggf)n egastrla{gk et‘rl'ale%on(n gac? ircular
ridgthaviap sM;raﬂ{emttlﬁe"mdf pardliel aodlang2€rcdlar BAg?) , i n whi ch
the radial position of the witing beam spot changes
in a radial direction opposite to that of the

13super posthd @Bthell of BiGinf 1 1, SéhefeiBthe AtatABIE (39250 Hd) faﬁ&l tB4 form of
not i on. conponent s duri % the first interval (20

a ssealjtaavmgtsﬁb Hagksi (P 3381 Y, RAVHHE therformoh neraliel cgelanar pghspirals.
the amount of the sumof the first and second sl opes.
12 The nethod of claim 11, wherein the netatrack takes

14t he fornt hﬁ mathc«il ptdpiar 1T, i\&rlngrehwat\his n@t@ametopﬁy: kEthe motattpmal motion

- RO SR AR RS e Sl sgggonstan
or hadrb&ohhmtfxmﬁmeqfectao sl dhahgilpndiabpasithont O‘faIGH«Srl‘(u@beaﬁl, spot on the
di 54-60, 70-76) in the formof parallel coplanar

Subspirals. 14. The nethod of claim 11, wherein the

angul ar velocity of the rotational notion is adjusted

perl odically so as to keep a_channel bit tinme of the

15dat a nar ke I(lgf,h))d ef ¢lpigy 1 1; spraprising a step of producing a guard band section

(38, 60, 76) on the disc (64) by not writing data marks during one full period of the second
radial motion component (20, 50) while continuing the rotational motion and the radial

motion.

16. The method of claims 14 and 15, wherein the angular velocity of the rotational
motion is adjusted when producing a guard band (22) or guard band section (38, 60, 76) on
the disc.
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or nearly constant wth respect to the changing radi al

position of the witing beam spot on the disc. 15. The
worblemdsidss cl ai m 11, conprising a step of prodecimBRoas/ 053176

guard band section (38, 60, 76) on the disc (64) by

not witing data marks during one full period of the

second radi al notion conponen27(20, 50) while

conti nui t|o n_and .t he r.adj al .
1700 o i il PhHiONE iRy e 5 AR SRR g the second
mtéﬂg'el @0, gﬂgb af the @éd@ﬁd(lj t‘ELdlEQfIndtbﬁ cbmp@{ehﬂig al()nztfzﬁ)mfeﬂ @takS on a smaller first
adj ust e r oduci.n an or guar
disrtg vy %lnpe( EnIng s Jmﬁ%e%%ﬁo g aggaqné STk Wit %é@marks

wﬂlfln §h1%taffh(;!<](52)"’ﬁﬁf Rl thkd &iea fa@é}' s@cl:onq 'd?s&ef’i\@@@al@é Wﬁ&?ﬁerfonnmg a
during the second interval (60, 62) of the second

jupp 123 fo form iagmard bapd pregiard bandspatios] | ed to take on a
smaller first distance val ue when performng a junp
(64) to a different sub-track (60) with data marks

18wi t hi n aTlehethodekcldibR) 1, waedirt the takent ofithe firsigéope ©€ to st

nce val ue en..perf
rat iR e PRy B BB PRl e an S Gpbr e
rotéliédaindfion. Wherei n t he anmount of the first slope of the
first radial notion conponent (18, 48) anmounts to one
subspiral pitch (40) per full turn of the rotationa

tomotion. H mdihed SELAAO 0% heled MY deliial WRBHE! lﬁld(g@@ dlu@b @k second

di stance bridged during the second interval
intgyal($0.8f 5G4 Heof erhdrrad plapotiast qomomﬁﬁ%h et rapgey bets\@)m the

cu{gé{l gﬁﬁal% %a%%{h% B&w% {hg %t{ ts;ﬂdt %[a %Ccﬁsc( 319)an adjacent sub-

ween an1spo i'sc an
tragldpext nthe veuidng amktheu exdial tietanee dﬂﬁnbd by theanoh dfloae nmthtratk pitch

i.stance. defined m of one netatrack pitch
(4%4’? R r%‘%s O@FselT M%%gg@ track pitch (40). 20. The

nmet hod of claim11, mhereln t he junp frequency is

bet ween gne | a nunber s defined by the
20sum of tHe Iﬂi}ﬁ%f rms U MOPTSE mzpnpgﬂalue@w i§ etW?@l ofesyump and

a b8 ¢F ﬁnﬁ?&ﬁhé&ﬁ}kt}k%gm oI the RBdbelbINS-tRAtk 39%8094160 70-76)
counted per full turn of the rotational notion. 1.

withea Wétaﬁaﬁit @9, 2 aP)rmings ovplay eiencqunted petiyH dumnend |t1w rotational
(ﬂgﬁyon conponent (20, 50) is inplenented by deflecting
aser beam which forns the witing beam spot. 22.
The nethod of claim 11, wherein the rot ati onal nDtion

21 £ONPr | s el_nrlé{m({ &4 cﬁéllmr Iolt glﬁler%ﬁl e seco rraldlgg ngg?? component (20, 50)

is Mw‘; byalefledtipgal llasjre]:g b;ﬁn halvcthrfgrrﬁs me o@ititlg bedni ksm
sense opposite to the first
22, The method of claim 11, wherein the rotational motion comprises
- a steady rotational motion component having a first turning sense and
- periodically repeated rotational jumps having a second turning sense opposite to the first
turning sense,
wherein the rotational jumps are performed at the same time as the jumps in

the radial motion.

23. The method of claim 22, wherein the rotational motion is a superposition of a
steady first rotational motion component, by which the angular position of the writing beam

spot as a function of time is changed with a first angular velocity component, and a sawtooth-
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turni ng sense, wherein the rotational junps are

perfornmed at the sane tine as the junps in the radial
woubtiemas1s23. The net hod of claim 22, wherein tReT/IB2005/053176

rotational notion is a superposition of a steady first

rotational notion conponent, by which the angul ar

position of the witing beam 2pot as a function of

C th a fir ngul ar velocity
Sh@§ﬁg% ﬂﬁgqﬁﬂﬁﬂgmﬁﬁﬂﬁqgglHgﬁﬁﬁgd second rotati onal
not i on cahpemediringahe fihkevdl of ehdial B@tibh@hd daiddoth-shaped second

i nterval, of radial tion, the sawt oot h- sh%ted second
rofaHena MGHS COFRRANSHY 1t BWFRbHIIR the Wsifnming sspse itk heecpid agular
veto@ftf' tAEp GRS EndNidlitn Aih S S&BR iR 1 o8 Fad¥ee hﬁﬁbﬁ Mhe sawtooth-shaped

onent and, during the second interval of radia
semﬂ |r@ntlomh@0§mm¢ie@hamtesle@ tedseecrd dnnmgspnsautitharthird
o GEARTY cb B ok Ol B0l ol M SRl LB SEERE Mkl
cogibotdnés. flrst and second angul ar vel ocity conponents

24. An optical disc or a nmaster disc (64) having data

mar ks (84) arranged along a nmetatrack (68), which is

24f or med bynapficalBiRE 0P maspy @%4}1@&/&@ dta BaRs m;z@ﬂﬁﬁaged along a
70-76 wherein the data nar 84) are genera

gk i MGG (BT S PIa b P jacht (-1, wherein
thé RS tnaRB e34) @R ALrafli, Eﬁinggﬁ 8lofP 6 fesh&Bive Q@M&%W@%ﬁ@ﬁl@ ht least

data marks, as neasured al ong a respective sub-track

ong Feguip first dﬁ@nvm@ﬁbbthmeadﬁéqruélﬁ@én@ 5, damaaseadielongBapspective
o R aph L e MOhEACC TR Pk (@9 B3 by 2

intpleuptédjpdrloﬂwakhy with bHeqoknsy pf atheast mteenterrppuamﬁ BAMNER) per full turn

f.or r con siance b
of it e e Vel PricE ERER- e T B ER TG b per praygdiacent
dathirAdrRdbien théFespddide dégitar (ﬁﬁ*st @ls&lnﬂdz 24, wherein the data

mar ks of adj acent sub-tracks are arranged in a

t wo- di mensi onal honeyconb grid (68). 26. The disc of

25¢l ai m 247 VRed &1 dhikaY, VBRI BE Hath ﬁlléﬁé of Ié‘(ﬁaéeﬁf mbocfacks are
either a circular ring or a spiral (68 whi

arpgediela byo-dinaninesl honcysombirid . ( 70- 76) Laki ng the
form of coplanar parallel rings or sub-spirals,

respectively.
26. The disc of claim 24, wherein the metatrack takes the form of either a circular

ring or a spiral (68), which is formed by a number of sub-tracks (70-76) taking the form of

coplanar parallel rings or sub-spirals, respectively.



