GENERATI ON OF CHANNEL BI T DATA FI LES CORRESPONDI NG TO ANGULAR SECTI ONS OF
SUBTRACKS , FOR RECORDI NG OPTI CAL METATRACK DI SCS The invention relates to
a devi ce wodoes/eissod for witing data marks representi pgrapmesussine of
channel bit values to an optical disc or a nmaster disc. The invention
further relates to a device and a nethod for channel bit data file
construction from a sequence of channel lbit val ues, which are to be witten
to an optical disc or a master disc along at | east one data track in a
one-di nensi onal or two-di nensional, concentric or spiral arrangenent of
data marks. The invention further relates to a channel bit data nenory.
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devi ces cannot f |mal track-to-track data s%/nchronl zation over
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

20 following. The meta-spiral track of an optical disc having this disc format is to be formed by
a number of sub-tracks in the form of coplanar parallel subspirals, which are separated by a
predetermined subspiral pitch. The data marks arranged along the parallel subspirals are to
form a two-dimensional pattern on the disc, such as a honeycomb structure. Data marks in
adjacent sub-tracks are to be read out in parallel by means of a number of reading beam

25  spots. The light from the reading beam spots reflected by the two-dimensional data mark
pattern on the disc is to be detected by a set of photo-detectors, which generate a set of high-
frequency signal wave forms. The set of signal waveforms is to be used as an input to signal

processing in order to reproduce the data stored on the disc.



a whole disc. It is therefore an object of the present invention to provide
a device and a nethod for nmastering an optical disc, which is suitable for
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20 following, even if only the production of a master disc is addressed, it is understood that the
methods and devices described herein are equally applicable in the framework of individual
production of an optical disc in a consumer electronics disc drive.
The method of the invention for writing data marks representing a sequence of
channel bit values to an optical disc or a master disc along either one or more concentric or
25  spiral data tracks or along at least one concentric or spiral metatrack consisting of two or
more parallel concentric or spiral sub-tracks, comprises the steps of
- partitioning the sequence of channel bit values into an ordered set of two or more channel
bit data files,
- providing a periodic rotational motion and a radial motion of the disc and of at least one
30  writing beam spot on the disc relative to each other, so as to guide each writing beam spot
along at least one data track or sub-track,
- periodically providing an angular position signal indicative of the completion of one full

turn of the rotational motion or a predetermined fraction thereof,



preci se nutual alignnment of data marks belonging to adjacent tracks in a

t wo- di nensi onal data pattern, care nust be taken when constructing the
channel bwD 2d&tBsfssl es to i nclude a respective appropri ®Ce/1BXDs0311f
channel bit data into each channel bit data file. According to the nethod
of the invention the length of the respective section of the sequence of
channel bit values to be contained by a3respective channel bit data file is
det er mi ned_j. 1y : oR

secti on ot RubgE bRk Rt SR HE R Bk IPEORR iR SBERNE, 1
data fil end WMgBtr&pedtUetstd|o§ﬁlelsalum®mft0hmncbbiSE&iuﬂsl omataalngthemm fpdké ti on
signals. The length of the respective section of the sequence of channel

bi t vaIué@Sto be contained by a channel bit data file thus corresponds to
one period of the AB@iﬂJhﬁg tPMDS infeldd o kigriavenddn,anloedepeLdet uiechahﬂed)bﬁﬁﬁd radi al
p05|t|on or,. for I a respective,_ allocated |nter di al

posi t Pondilesip C‘Eﬁsﬁé‘fte“gfﬁﬂéo ﬂ{eﬁémﬁgﬁf@?%s of wiiting tﬁ‘égf}é@ﬁﬂ*@e %‘gé‘ff '3 ﬁc e

cont ai neq)ra‘){se%lftﬁaﬁlaﬁ?rdléfﬁ of BANRBIsBelongag & ddjdcentaRickemnoRdsditensiont or age
capacity of the Iengih of a track section or subtrack section one

cor r espondiamgtter, Qﬁn‘emﬁétlhe talgn whep congtipetigtthoehapprl bégipi fies torrclydstaat i onal
motion at ﬁ%ea{V%qigf)l%f)th gl%oﬁrﬂ%'f@ﬂlanﬂgl fllt nﬁ)reaf:l?gl}a%hel'mttcﬁ{ V@L} on the di S¢,

gi ven a chann IZze or a size of a hexagonal unit ce in the case of
an hexagonal honeonmndldgtcathpatdt}mdmf tHEhEveahbmtlmtherrgth oﬁtharaswpemelckx@ channel
bi t tafiletoar S|t|on or inte S of its
posi '([jll on qfﬁhetsﬁgueélf‘?j%&il S?IH%tgrli’ﬁéPmﬁlf’?J laya? ées??cltlc‘-ﬂ% gha'?gellblﬁldﬁgtafﬁ rate this
poi nt, anjeeaRdl Bk mhbmbg steplbhdhriegd thdbohf‘p&té ekpeiiagcridcotihelidagerice t hi s
enbodlnent a channeF bit data file at 05|t| in a given

order ed <¥chameldhiayaies comtpingd by theichangel l§t ‘gq“f @(?éf H‘ttF‘btoal fi‘rs%Pet’F"g"l’q ™Mourn of
the di sc,  dukiig 2 Wgﬁ@phﬁﬁ%n@ﬁhﬁkng beam spot is guided along a radially

i nnernost sub-tra a spiral meta-tracks on the disc. The foll ow ng
channel bit data f irh@lengthwf thetrespeetideispriionioé thesedisacs off ghagnet hit v3lugsie beli sc to
ara aII [ W th or
rredioat COpRPRRY « RS I A heerhld 0 BlidH Uil A g v 1
conpl et i oignaf attah&pf—:ctr\@tallbultdd radiriposifion o1, forocednal, rc@mto'ntallma@d fetvel t he

| ast channe : ata fi]e has heen iftten to.the S The channel bit
data fil %ﬂ”g PgFHE eré’%"rﬁso%} 2593\%9}2% [SReCUYy ?ecg?n goebeucé)ﬁt@g%;; y%hannel
bit val uasspettivd cheMneE®it dattwﬁiwhomemmla e deadapacify odateaem kfa trafhr esent i ng
t hesequence of channel bit val ues t he di Qe o&der of %E% tEannel bi t
data fil é§ctt0&1r9fB'ébtﬁ?&bﬁ@él%an%ﬁma?ﬂf@msﬁo P?Feglﬁﬁ%‘ g3 fragtion s the

dat a Joi | §3takibnA ni¥EBR Y r@&lﬂttelﬁhﬁe%rrﬁcﬁﬁl' poSiti¥n 6F raidial aeH dlicamhedisQgh¥n hhe file

name or a data entry |n the file or by neans of a
channel bit size or a size of a hexagonal unit cell in the case of an hexagonal honeycomb data

pattern.
The allocation of a respective channel bit data file to a radial position or
interval is made on the basis of its position in the ordered set of channel bit data files. To
25  illustrate this point, an embodiment will be outlined in the following. According to this
embodiment, a channel bit data file at the first position in a given ordered set of channel bit
data files is allocated to a first full turn of the disc, during which the writing beam spot is
guided along a radially innermost sub-track of a spiral meta-tracks on the disc. The following
channel bit data file is written during the second full turn of the disc to a radially second
30  innermost sub-track, writing of which is started with or immediately after the first angular
position signal indicating the completion of the first full turn. This procedure is continued
until the last channel bit data file has been written to the disc.
The channel bit data files are ordered so as to reproduce the correct sequence

of channel bit values or a correct two-dimensional pattern of data marks representing the



list or table giving the correct order of the channel bit data files. An
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rotational notion is in alternative enbodiments either a rotational notion
position signal is derived from an angular position control unit connected with a rotation unit.

In particular, the angular position signal is in one embodiment, which is presently preferred,
derived from a motor generating the rotational motion, such as a spindle motor. The motor
provides a signal at each passing of one or more well defined angular positions. For instance,

25  aso called “pulse-per-revolution” (PPR-)signal is provided, indicating the completion of one
full turn of rotational motion with respect to an angular reference position.

The periodic angular position signal corresponds to either one full turn of the
disc or a fraction thereof, depending on the particular disc format chosen. It is advantageous
to provide angular position signals corresponding to a fraction of a full turn of the disc when

30 using a single writing beam to produce a two-dimensional data mark pattern, for example a
broad spiral consisting of a number of parallel coplanar subspirals. In this case it has proven
to be advantageous to let the writing beam spot jump between sub-tracks several times during
one full turn of the disc in order to keep the distance of the jump small, which secures a

precise alignment of the sub-tracks written this way.
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20  writing beam while controlling its focus with respect to the disc, with the aid of a focus beam
derived from the writing beam. A focus beam can be derived from the writing beam using the
reflection of the writing beam spot on the disc. The guard band is produced by switching the
intensity of the writing beam spot on the disc to a level low enough to not write data marks,
but high enough to further allow controlling the focus of the writing beam spot on the disc.

25 Of course, the intensity threshold for producing a data mark on the disc
depends on the particular photo resist material used during mastering, or on a particular phase
change medium of a disc written to by a consumer disc driver. The intensity level necessary
to allow controlling the focus of the writing beam spot on the disc depends on the particular
focus beam detection equipment used. Employing this embodiment allows to produce guard

30  bands without data marks and switch back to writing data marks without having to bring the
writing beam spot back into its optimal focus position.

According to another preferred embodiment the rotational motion has a
constant angular velocity when writing data marks to the disc, and wherein the angular

velocity is adjusted when a guard band is produced, so as to maintain a linear velocity of the



constant angul ar velocity when witing data marks to the disc, and wherein
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posi t i on abgryment of datpmerks dieal adigeent sbstEackpelor WgediBentionagdaa FBtkaR3tsHal not i on
of the divsg Thi.s Rk t | o ReathdisueRlof fouggu th
respect t\iﬁ‘itnhaegjraodt%ag?én‘g?d&ﬁg@ilb%’%@%%ﬁlggne e‘fore,J data nareksgunay be
ar r anged velocigy ishperfornedne ketiprtbeEncanadlocty of thavsritligrenagi spotieary camsipabrent on a

di sc., Both . types of data.mark arr.angenents.can b rf.or J a single
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mast er i Nge@BENRGs hh@adiachstnt MBdar Oelocity (QELWyrmédeng beam spot and the disc
surface relative to each other conprises a noti o&ep%(})lglp(ﬁnent in a f.i

. t
radi al direction aRaiHhY. &k FgriayPosiRasaa! IS RFpHY EIBNG geélﬁfag{lég

di r ecti o, QRORSbRod 6F thdisf.iThed indphed Mt @E H8GhE BEkm hAdlifiképt REDitRENt the
radial motion is a superposition'of a) a first radial notion conponent, by
whi ch t heespaditathepofaiietabmongn.t he writing beam spot on the disc as a

functison of the anﬂ%" hﬁgﬁ%‘%gﬂ 'g%fogef:' g%\f-'éltrﬁh Esﬁﬁ%ﬁé&[ artRedd 8 eftBLr3 dnRRBhedRInhON 1S

changéd steadily w én a periodic second radial notion
conponentor aowe-dpesmisiodalafrangsnting oph dist.dibtiatypes dfidata hark aghngeaiedisgagbe ar
posi ti on,p ifg de? Vi de%_si. ntlo aﬁ\)‘ ge f i.rst i nt e_rval , 1 n whi c_h t he radi al
posi t i on PEFOTHE YRR S DELMSPBI on the disc changes with a second sl ope
either in the radiBla glefeged e@Bodimeiths afsinghetbeaadialli-pmsd mestertgnpethahtheor i n
the radi arladigli rrrlcf;c%g o(% rt-ileov%?t?nsgi gegmtsggtra%%(%he (%chsurface relative to each other comprises a
20  motion component in a first radial direction and periodically repeated jumps in a second
radial direction opposite to the first radial direction. In this embodiment the radial motion is a
superposition of
a) a first radial motion component, 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
25  steadily with a first slope, and
b) a periodic second radial motion component, one period of which, plotted as a function of
said angular position, is divided into
aa) a first interval, 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
30  component or in the radial direction opposite thereto, and
bb) an adjacent second interval, in which the radial position of the writing
beam on the disc spot changes
- in a radial direction opposite to that of the superposition of the first and

second radial motion components during the first interval,



bb) an adj acent second interval, in which the radial position of the

writing beamon the disc spot changes - in a radial direction opposite to
t hat of twe 2semBspEesiti on of the first and second radi alpcraBooso3ergponent s
during the first interval,- with a third sl ope having an anount | arger than

the amount of the sumof the first and second sl opes. This enbodi nent
provides a radial notion of the witing’beamspot followng a sawt oot h-1i ke
pattern. |t allows {@, PG RpEY.ALL HGR0GR 1AsddiSht fnduck WP sHRITIRNA
data pattern with a sea ess or nearly sea %ss conti1 nuation of each

sub-t r ackirst dd sechabslofes. advant age that a reading head in the read-out
process will not ve t form.j unps..t.0 f.ol| t
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data mar kgiee esthainpeler pdiitASigaanmalel bit valdat e afﬂuhﬁelt of C(hﬁllﬁlel Bbis pate filose
sub-track. According to a second a pect of the |nvegﬁ|c§ ?ew ce 1]5?

al ong
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at | east 1R JAbSihEAHodE ofcIRNR IHFRAR @BAdre 9focE§é@d B Jﬁﬁﬂl}‘él Bk wikmacent ric
or spiral arrangenent of data marks, conprising, - isc holding unit - a

rotation eqmpme@tdﬁmleﬁance, Whanweritingrotpael T@WleOWﬁtﬂiﬂt&rﬁ‘@fsubspa“ﬁ@é“ #e hel d by
the Ci'sscnbﬁ !rowgﬁhéb@aﬁx% cq{‘]b@hséd%a%@mls W0-irh kS BEAM ML cafind B di sc
re afl ve

surface - a translation uni adapted to drive a
radi al nubiadilesokillebedipsuedtio pixelldicdmd dagh whitinglberen Wl wiiteghaiddta markd of at | east

one witing beam spot on.t.he di.sc surface.re to each other - an
angul ar ﬁB’gtla‘t“F%Hl ‘E%nc{h??ﬂel éj‘ﬁ&attagetﬂgg? éeﬁp%tlf’%ﬂf%htéacgot ation unit and adapted
to periodically pravédiéngt angodddspaost thediveatignatevieris pmdldfed omviriteng

rotational notjon and .indjcating that ach itin ot has passed
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20  dimensional or two-dimensional, concentric or spiral arrangement of data marks, comprising

- a disc holding unit
- a rotation unit adapted to drive a rotational motion of a disc to be held by the disc holding
unit and of at least one writing beam spot on the disc surface relative to each other
- a translation unit adapted to drive a radial motion of a disc to be held by the disc holding

25  unit and of at least one writing beam spot on the disc surface relative to each other
- an angular position control unit connected with the rotation unit and adapted to periodically
provide an angular position signal derived from the rotational motion and indicating that each
writing beam spot has passed either one full turn or a fraction thereof in the rotational
motion,

30 - a writing unit adapted to generate a writing beam having a modulated intensity and to focus
a writing beam spot on a disc positioned in the disc holding unit,
- a device for channel bit data file construction according to one of the claims 1 to 3 or a

channel bit data memory according to claim 6,



notion, - a witing unit adapted to generate a witing beam having a

nodul ated intensity and to focus a witing beam spot on a disc positioned
in the diwo2bh@dsrsg unit, - a device for channel bit datraTfiBioss/osnstruction
according to one of the clains 1 to 3 or a channel bit data nmenory
according to claim6,- a wite control uynit connected with the witing
unit, the angul ar position control wunit 8and the device for channel bit data
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the inteng| I'ng eam accordi ng the sequence of channel bit
val ues callatnaa: fwdharme]ablt éeﬁqoﬁtetqonﬂruchtalmehe thanne] diitalafa hemonwhindladapdediige i n

order, and t tive ¢ in order
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od o
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peri odi ¢ \angulRf pR9RId dRRoBi@nal derived fromthe rotational nmotion to a
wite control un|t The wite control unit is further connected to a device
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intensity o ng beam accor e sequence of channel bit
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the di sc.debidé FrenammeEbit 1418 fiw doh&rue st 61ab altharnel bit aaiameﬁrdryasckawﬂbeﬂl to a

respective channe|l bit data file next in order with eac 05|t|on
si gnal r SEEIAREYS ABAMHRCRTGLIHS ga??elditﬁﬁo%@ﬁf}}edf“eﬁﬁyto 1%\‘lﬁ'rgl cont r ol
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controls i1ts focussing, produci ng a witing beamspot on a dis¢c positioned
it

in a di scviidh igidnginthe ordst ebehanne bit date fidesrElip 3@y ofata marks GUESPIISNS ke devi ce
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pr oduci ng a consuner tronics disc driver.
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formegh by,cgorBBhetheHhethod of the invention. The device of the second aspect of the invention

can be a mastering device for producing a master disc or a consumer electronics disc driver.
In the following, further preferred embodiments of the device of the second
aspect of the invention will be described.
In one embodiment the writing unit is adapted to generate a single writing
25  beam. This embodiment preferably has a control unit adapted to generate and provide control
signals to drive the operation of the writing unit, of the rotation unit and of the translation
unit such that the data marks are written along a meta-track, which is formed by a number of
coplanar parallel sub-tracks in the form of sub-spirals separated by a predetermined sub-
spiral pitch. In this embodiment, the control unit is further adapted to control the operation of
30 the translation unit and of the rotation unit in generating a superposition of a rotational first
motion and a radial second motion of the disc and of the writing beam spot on the disc
relative to each other, wherein the radial second motion comprises a motion component in a
first radial direction and periodically repeated jumps in a second radial direction opposite to

the first radial direction, and wherein the radial second motion is a superposition of a first



copl anar parallel sub-tracks in the formof sub-spirals separated by a
predeterm ned subspiral pitch. In this enbodinent, the control unit is
further amepvedsssscontrol the operation of the transl arconBoostbssarmd of the
rotation unit in generating a superposition of a rotational first notion
and a radial second notion of the disc and of the witing beam spot on the
disc relative to each other, wherein thé radial second notion conprises a
mot i on COIRANENton Boddal $1a 4 Aol LA Sdian AR BRpbAL SSlbkribanRREd
junps in a second radra Irection opposite to the first radial direction,
and wher eontekths theawirasposéing eohbniiticotofite metbopef the siveniom. dhisgmbpdistentadi al
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t he i nventm@n-padshthssteeiib @€ iviing nidifiRddenent s t he above-descri bed sawt oot h-11i ke
radial_ motion of a single witing beamspot in.a a%[ul ti-pass mastering or
writiAg method. | iR .’tn_éPYF'a?IPW“B?Pd(SQﬁVﬁ‘étl‘ﬁg Yigids qpfqdﬁgigﬁ‘?ﬁratte " Ygapt ed to
gener at e £ \W0 wofinFBEAn M &% RSN Bvriting oP5ARFal EiRinAdAVMaW filkd MGafiilels tiéer al
channel bit data files in garal lel, the wite control unit is preferably
adapt ed twoitakdmmhteit & preferpblytaderted ivatinedte raspeshivachannel bitglag filedpct i ve
writing heam.spot . j j Alilo Wt 4438 iheaansgpots in
par al | el rgsggcg} i&ﬁg%%g’e%ﬁesﬁé%é%g%ﬁnggl %ﬁg‘ﬁ%‘§1t§’ %ﬁﬁ‘gatlag %a?ﬁeséa Al\ ? urt her
enbodi menkcdrdipl &b tspedtiee nidonelbiodatpfilesiuci ng a guard band descri bed above.

In this enbodi ment  t device. for. witing, dat ks to an opkical disc or
mast & di sc conpri éetggléerfg’i’ﬁgml?f}{]mp&me é%g%{ngﬁzogl%f Bﬁ?gléﬁn%%gu%%g%@ed to

det ect a degfrlveghmfel MitgRSinbydifdeacth asviaf fot Weting dith ngrizeann spial discom a di sc
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focussi ng iRl Atith §QRLISSIAY bORN Lfo® 18Rt dsd BGEBSIANG RELNAhAing GRipaet ed to
the focussing optics and adapted to nove the focussing optics to change the
si ze of ttheronideta fagusisicant ingigetiverpfilredetiictsd intensity of Feslecied &slintion) 2 Y adapt ed
to drjve th i i 0. Ighal so as to
i ni i 7o (RS T HE Ay A6 FABh e ol RS e g e B e ur it o
cont rol ubédssihg optita phéadapedswintovh thelfecussing pigtics yo cfanghthewize of thg Wi spot on

t he di sc between fi.rst and second,intensjty lLeve the.first.intensity
| evel bei br‘fﬁmﬁpﬁtt?ngh%ﬁ‘ﬁ% af‘%agﬁuf 8°1§r°él 3?1;21%8{?%){? drivg e fod ?:Smagnﬁﬁia Te lI}s econd
i nt ensi t ydeb&idagicel AhERRUOHgD o hdtoWihintizethel siz@oNhe kvritingtbhen dps on het  hi gh
enough to_allow the focus detector to detec refl ect fraction of the
N1 T g, DsEnivaan thy KA s G B st ViR B inPrbuat BF Ok LR o
Wi tigg thendiksd Geth Ot d @ist 4HA decdrdl ihtensityREwR, @i @ iarRa el 18R beihy higher
connected to the rotation unit and adapted to )

enough to write a data mark to the disc and the second intensity being low enough not to

write a data mark to the disc but high enough to allow the focus detector to detect a reflected
fraction of the writing beam spot.
In order to implement the QCLV mode of mastering or writing the write
25  control unit is in a preferred embodiment further connected to the rotation unit and adapted to
maintain a respective constant angular velocity of the rotational motion when writing data
marks to the disc, and to adjust the angular velocity when no data mark is written to the disc
or, respectively, the intensity of the writing beam is switched to the second intensity level, so
as to maintain a linear velocity of the writing beam spot on the disc either constant or nearly
30 constant with changing radial position.
According to a third aspect of the invention, a device is provided for channel
bit data file construction from a sequence of channel bit values, which are to be written to an

optical disc or a master disc along one or more concentric or spiral data tracks or along at



mai ntain a respective constant angular velocity of the rotational notion
when witing data marks to the disc, and to adjust the angular velocity
when no dwbaossaskisss witten to the disc or, respectivelpgriBiesossuensity of
the witing beamis switched to the second intensity level, so as to
maintain a linear velocity of the witing beam spot on the disc either
constant or nearly constant with changi Hg radi al position. According to a
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sect il @ns p&gftpﬁéde%veﬁﬁ%quap%e ﬁ?nr]i’ﬁ;[ g?f? 51 %ﬂgn ed\?lrege Oflctﬂ aeira]{r%?;t% !&9 dat a
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the met hqg,fioh B@ns{lfu'fe%ta k%? Q@rﬁﬁorﬂﬁt 3R ARVRr HRNecdd iheatiSR MTEcahibe®, t he

devi ce for channel | e construction will be an indispensable

conponentintggratiiddaeto masvésg ﬁqvlltfh@t foreheimags rseshistiorepf aptisttdisshmakingMemHr ng an
| ndi visdug kl Wb E)fthg "fi'i's? ggb;% i §i%he P &fiRn, ANGe LN t‘ﬁﬁe Qfle ddVieelhi @3 BRCt Of

the inventt on | partitioning step perforned in the framework
of the n&tatmﬁieobnshheudmwﬂtbeaspmhxpemsfabtemrnpnmmof dJBp derteS irsthe fieldgdr ti t i oni ng

step, which al to switch t data
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spi raly arganeRmRatsh @fa SRtRcHBhH BitdaATe VN etdh dHRGRr FRRERATHignal; afd thapi r al

data tracks or
to produce a precise alignment of data marks, as described earlier.

The device for channel bit data file construction comprises a disc format unit
containing disc format data for one or more one-dimensional or two-dimensional, concentric
or spiral arrangements of data marks along one or more concentric or spiral data tracks or

25  along at least one concentric or spiral metatrack consisting of two or more parallel concentric
or spiral sub-track. The disc format data contains storage capacity values for predefined
angular sections of one or more data tracks or sub-tracks on the disc. An angular section of a
data track or a sub-track is formed by one full turn of the rotational motion or by a
predetermined fraction thereof at one respective predetermined radial position or, for a spiral,

30  arespective predetermined interval of radial positions. The disc format unit provides the disc
format data in alternative embodiments by either accessing a table locating to each angular
section of each track of an optical disc a respective storage capacity value, or by sequentially

calculating the respective storage capacity values according to an algorithm implemented by

software or hardware.
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speed or GRENAELonRatisdE BEHoRIiNG thB QHbr-hi@ & cBE JfdBanhel i davefilRlcbyiietiin, bet ween
subtracks. I n conparison, according the prior-art concept of channel bit

data fil @ngekaser rmpseringantptiohsnsgdon shapeel bE timegedBiea s CONFBPLId¥hannel
bi t tisme FAo 6ifFatd AROASHE ﬁ&f—?ﬁpc&)] ep@_a%‘@éiﬁ@@lﬁﬂﬁél bRiot a SRER dbikifon dfthd he
prior-art concept a mssing channel bit or a slight deviation of the
mast er i ngnaspreieg spred pagagass muhistongey migeompanisenivghe tangeptiod thetpeesedincept  of
the present j.nventi,on, .whic rovides a fr : i each new channel
bit dataFIT 9“’1}ﬂ1é(:hoﬁrg%l\é\€soar€%sg SGH; TRyt B%‘gég%{%%rg%{ ?a\é\é %1?’ ovi de disc format
data only for one Phe lise ot whitsnayf teradapted fooproedadipt formatitatachly fir vaé

consi sting of seven coplanar parallel subtracks in the form of subspirals
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arrangenents of data marks on a master disc, be it a one-dinensional or
t wo- di rmersgibedigent the disc format unit is adapted to provide disc format data for two or more

arrangements of data marks on a master disc, be it a one-dimensional or two-dimensional,
concentric or spiral arrangement of data marks. In this embodiment, the disc format unit is
further adapted to interpret a control signal received through the input unit and selecting a
25  particular disc format. The disc format unit will only provide disc format data according to
the selected disc format.
In the following sections, further advantageous embodiments of the device for
a channel bit data file construction of the third aspect of the invention will be described.
In a first preferred embodiment the partitioning unit is adapted to allocate to
30  each channel bit data file a respective section of the sequence of channel bit values, the
length of the sequence being chosen according to the storage capacity of the respective
angular section.
In a further preferred embodiment the device for data file construction

comprises a channel bit data memory connected with the partitioning unit, wherein the



concentric or spiral arrangenent of data marks. In this enbodi nent, the
disc format unit is further adapted to interpret a control signal received
t hr ough twe 2005a38158nit and sel ecting a particul ar di sc PornBoos/03se79di sc
format unit will only provide disc format data according to the sel ected
disc format. In the follow ng sections,_ further advantageous enbodi nents of
the device for a channel bit data file Eonstruction of the third aspect of

the invention wll. be i I i r 1
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dat a t r acRPac#yeha Espesting aloseter grewlBvertion gt astogisrdagitack farh BT 83CUPRe di sc
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for a spiral, "a respective Eredeterm ned interval of radial positions.

Advant agesdigifpositien b tfrouspiek 8 reperiive predeferntiped infrread pEdiabpositoasi nvent i on
corr ggpond 1o thosgfaratl Bl ARMEE o[ Qkaihl® GOFSABRGAM BandNLARn The
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r espect i Wnstruction described above.
In a preferred embodiment of the method of the second aspect of the
20  invention, the channel bit data files are constructed such that each file contains a respective
integer number of information frames. Each information frame contains a preset number of
channel bit values. The respective number of information frames is the maximum number of
information frames allowed by the storage capacity of the respective allocated angular
section of the data track. The usual number of frames to be written in one disc circumference
25  is of the order of 10°. Thus, if any disc space remains unused due to the requirement of
partitioning the channel bit data into frames, it will correspond to less than one frame, which
represents less than 0.1% of the disc space.
According to a fifth aspect of the invention, a channel bit data memory is
provided comprising a set of channel bit data files, each channel bit data file containing a
30 respective section of a sequence of channel bit values, which are to be written to an optical
disc or a master disc along one or more concentric or spiral data tracks or along at least one
concentric or spiral metatrack consisting of two or more parallel concentric or spiral sub-

track,



i nteger nunber of information frames. Each information frane contains a
preset nunmber of channel bit val ues. The respective nunber of information
frames i swoheosnmsgissum nunber of information frames all owed/iByos/hs18t or age
capacity of the respective allocated angul ar section of the data track. The
usual nunber of frames to be witten in one disc circunference is of the
order of 103. Thus, if any disc space r&trai ns unused due to the requi r ement
of partitioning th it ta i i i nd to

| ess than one frang?&gﬁﬁgﬁkPg%fgg%ﬁ ggﬁégggﬁﬁgﬁﬁg?f%?%%ééﬂ%ﬂé%ggﬁgpace.
Accor di ngatues depeihds dn agpregd caphcityhd airespecitviealpcatedoingnlaesectivn ofgetingledatory i s
provi ded conprising. .a set.of channel. bit data file each _channel bit data
file conﬂﬁ?gpﬁﬁnﬁg %@388?P®ém?ég$FﬁhﬁﬁFa'E%éahI §8§%fm8ﬁgﬁﬁévebit val ues,
whi ch ar grédetch@inell kddi Podifordéy, QRtkispRdl, HieSgectve pred@gintieddhesabbfanagialone or
nore concentric or spiral data tracks or along at | east one concentric or
spi ralP mPeatPek consisting of two or nore parallel concentric or spiral

subt rack, wher ei n t fige LigRE BitQhtat iEns$ IPGRLIEY & B8 GlckiRas Bfd ddviees BkuEHGe Of
channel bit val ues depends on a storage capacity of a respective allocated

angul ar Jectnabavelt ina pradyttef det device o€ the dotdeaspeny aed effbe mshedpfithe fowith of t he
disc or a_fr | r enf TR 1 i al:.position
or - for UMy bELC cPhe A8 EPRETH nkhoRt B R ERRER RHEP ! oo,
The channieks idticomtaina deeive for chanrepkic i4th €ile @nsthetiore tdvodkngedhalbird egect of

descrj bed. herei nabgve. It | product of the device of the t.hird aspect
and off t HEe WEeHBG: e?Wﬁpﬁhﬁﬂgﬁnﬁ?ﬁg%Fmﬁﬁh?Ega?H&%%ﬁﬁ%ﬁp¥ﬁ?m§gﬁmbe used as
a pl ug- i MARMRE ¥qhiPmemShe b BehrRed pEddviceibi diantk0 8B daatfile eolsmidlion videyi ce
for channel bit data file constructign accaording_to the third aspect of the
i nvent i orflatamseverhaHHeapiarepates hararof ghanag! bif dei Hles 5possivlegibar 2 pal¥t of a
particuIqﬁwggﬁkg%hgge%ggmggpnt and be connected to a device for channel bit

data file construction via a data network. This way, a renote change of

channel bit data f i ths followies Siriee piafreted smbediments el beidsseribed wigh pe

pr oduced. i rther preferred enbodi ments wi.ll be descri bed
mﬁthuﬁkfé?%ﬁ%%pﬁg£?hgﬂghgﬁ€g%% figures. Figure 1 shows an illustration of a
met hod for channel bit data file construction and for mastering a two

di mensi onal pattern on the basis of a prior-art cannel bit data file
concept. Figure 2 shows an illustration of an enbodi nent of a channel bit
data menory, al so Flguttst shakis g iliRtremdaadiameabodfor thr@ndtisitdata filg net hod of the

i nventi on. . . . i . . .
construction and for mastering a two dimensional pattern on the basis of a prior-art cannel bit

20  data file concept.
Figure 2 shows an illustration of an embodiment of a channel bit data memory,
also illustrating an embodiment of the mastering method of the invention.
Figure 3 is a flow diagram of an embodiment of the method for channel bit
data file construction of the invention.
25 Figure 4 is a simplified block diagram of a mastering machine according to the
method of the invention.
Figure 5 is a simplified block diagram of an embodiment of a device for
channel bit data file construction from a sequence of channel bit values.
Figure 6 is a simplified block diagram of the write control unit of the
30  mastering device of Fig. 4.
Figure 7 is a micrograph of three data tracks containing 7 sub-tracks of data
marks.
Figure 8 is micrograph showing synchronised data marks with an enlarged

magnification.



Figure 3 is a flow diagram of an enbodi nent of the nethod for channel bit
data file construction of the invention. Figure 4 is a sinplified block
di agr am olvoaossassssi ng nmachi ne according to the nmethod etCthBmosmnssention.
Figure 5is a sinplified block diagram of an enbodi nent of a device for
channel bit data file construction froma sequence of channel bit val ues.
Figure 6 is a sinplified block di agramb‘* the wite control unit of the
mastering device of Fig. 4. Figure 7 is a mcrograph of three data tracks
containing 7 sub-tracks of data marks. Figure 8 is m crograph show ng
synchroni sed data marks with an enl arged magnification.Before turning to

the description of_the invention, an.alternative concept jor-art
mast eri ng concept so Teltu%léng(f8§1&erqeﬁcéam%logg\}e\}\? Y ﬁcfne"fméra fe%én)rgaetglt% %8‘%68&*‘%& The
met hod progeeiot-ad maktefh@eontepts wil gy @ &ibed bolowawlith tcf@ehcaso Pigli brTiarmhethddly way

of contrast to the alternative concept illustrated in Fig, 1, Figs..2 to 8
wi 1Pl oseseedindie lrigiofeus BrdImitra e agesTb Oy Y el toitﬁixféﬁgl}%lﬁe mor e
clearly. Reqsf@lhdfhddng FiRIt Bk Do Sfwil ykikudRltRe fRfulesRAY h@hLAfgesi df thes expect ed
that future nmastering devices will use nultiple witing beam spots,

obt ai ned pigserhirventigemordicdeelyar ray, still under devel opment at present.
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achi eve andteeixpdnsdessvill Tkeemeltipteayritingsheanl spotay abtdimegl fheamlsspodiodesariayed at

resent fa stering two-di nensi onal ta patterns.. According to.prior art
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gi ven frequency, which strictly depends. on the radial position of the
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a two-di nensional pattern 1 ata marks on a disc. The concept is based
on known (weitssks seyence efhdite masks\wintairaaster disewadkeby triskiing capptdnt ergilasubl i c
know.edg i [ I : - | e Ha odsifiPsesent s a
sect ilgn gffe logﬁgg%%\g; P g%}sdlé%aff%g&?cg%fruﬁggﬁf %pg g%tg% {r:gckphérl el nafter),
whi ch i s thowhgng orameghobandfanvtbe shapa¢lbitdarsgtiid t o 22. The sub-tracks 14 to 22

are adjacent to ealglj% P%ur}ﬁlrer mugtpatgs%} c%ngcg)tc lé? ch%];meel‘%it%%t%q{le Z[:cgnastc%lll(csﬁon in the
process of mastering a two-dimensional pattern 10 of data marks on a disc. The concept is
based on known mastering techniques without, however, being admitted public knowledge.
20  The two-dimensional data pattern 10 shown in Fig. 1 represents a section of a broad track 12 - .
(also referred to as a metatrack hereinafter), which is to be formed by five sub-tracks 14 to
22. The sub-tracks 14 to 22 are adjacent to each other with data marks of adjacent tracks
arranged in a honeycomb pattern. The data marks are formed on a master disc as pits 24
surrounded by land areas 26. The data pattern forms a hexagonal two-dimensional lattice of
25  data marks.
The channel bit data file 28 for this data pattern,, which is to be written in a
CAYV mode, contains a periodic structure, wherein each period has a sequence of five
sections, which are marked “Track 1” to “Track 5 in Fig. 1. Each section contains channel
bit values to be written to a respective sub-track on the disc, as indicated by arrows
30  connecting the file sections “Track 1” to “Track 5” with respective tracks of the data pattern.
After the section “Track 5”, a next period of track sections in the prior-art channel bit data
file 28 starts. Assuming that each section of the channel bit data file contains a channel bit
data sequence covering one full turn of the disc, the length of each data sequence in the

channel bit data file depends on a chosen value of angular velocity, on a chosen value of a



arranged in a honeyconb pattern. The data marks are fornmed on a master disc
as pits 24 surrounded by | and areas 26. The data pattern fornms a hexagonal

t wo- di menwoeo@o3kessst i ce of data marks. The channel bit eatraBidob/ess2® f or
this data pattern,, which is to be witten in a CAV node, contains a
periodic structure, wherein each period has a sequence of five sections,
which are marked "Track 1" to "Track 5"13n Fig. 1. Each section contains
channel bj - 0 ' - : i = LSC, as
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20 48 comprising five sub-tracks 50 to 58 with data marks arranged in a honeycomb pattern.
In contrast to the prior-art concept shown in Fig. 1, which was described
above, there is one channel bit data file allocated to one respective sub-track. For instance
channel bit data file 34 is allocated to sub-track 50, channel bit data file 36 is allocated to
sub-track 52, and so on. Channel bit data file 54 is allocated to the continuation of sub-track
25 50 in a consecutive full turn of the broad track 48 (not shown). Similarly, channel bit data file
46 is allocated to a continuation of sub-track 52. The last channel bit data file 47 in order is
allocated to the continuation of sub-track 58 in an outermost turn of the broad track 48 on the
master disc. The arrangement of channel bit data files in channel bit data memory 30 enables
a simplified handling in comparison with the known previous concept shown in Fig. 1. A full
30 optical disc is possible to be written with synchronized data marks. Any radius, angular
velocity and data clock combinations are possible, ensuring precise mastering over the full
disc extent.
When writing the data contained in channel bit data memory 30 to a master

disc, the writing will begin with channel bit data file 34 at a given radial marker. Upon a full



In contrast to the prior-art concept shown in Fig. 1, which was descri bed
above, there is one channel bit data file allocated to one respective
sub-t r ackwoRoss/i3gssance channel bit data file 34 is all ecatiBzhos/essswb-t rack
50, channel bit data file 36 is allocated to sub-track 52, and so on.
Channel bit data file 54 is allocated to the continuation of sub-track 50
in a consecutive full turn of the broad!®rack 48 (not shown). Simlarly,
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The track capacity is determined in the device for channel bit data file construction by the
disc format unit. In a step S22 the channel bit data for track n are obtained and used in step
S24 to build a channel bit data file for track n. The channel bit data file just generated is
stored in a channel bit data memory in step S26. At step S28 a check is performed whether all

25  channel bit data have been partitioned. If this is the case, the flow of the method branches to
step S30, which ends the operation of the algorithm.

If there is still channel bit data to be allocated to new channel bit data files,
step S32 is performed to increment the value of the track index by 1. From step S32 the
algorithm branches back to step S18 or, optionally, step S22, if the capacity of the next track

30 is known. The optional jumps from step S16 to S22 and from step S32 to step S22 are
indicated by dashed arrows connecting the respective method step blocks in Fig. 3.
Fig. 4 shows a simplified block diagram of a mastering machine representing a

preferred embodiment of the device of the invention for writing data marks to a master disc.



capacity of track n and the nunber of frames to be contained in track n are
determ ned. Steps S18 and S20 may be omtted where the capacity of the
tracks i swoheocassesfor all values of n. The track capacipCy/iBmosiesserari ned in
the device for channel bit data file construction by the disc format unit.
In a step S22 the channel bit data for track n are obtained and used in
step S24 to build a channel bit data fi I€ for track n. The channel bit data
file just generate S26. At
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bit dat aHi.’o(BIOBé) §16| dgsc?asg fﬁlé(aﬂé% b(,y fs b (rjlfaﬂe angul?repziase ep he rg%lﬁl

per f or nedbéi@ akid G4 eeBRBAitdrBEbY aigklﬁr Ff)slﬁidiﬁcdntratllﬁllﬂ 67d @xwitynglunitFE8uBN i @@; aS32 the
al gorithm branches back to st

or, optjonally, step S22,
capacit y Vgfinghgad, @ rf‘@é‘é?@nﬁléth{’n%%? 72'F‘H€ a JptLg PaRm jforpsng WHhin 4 ?%%HSIO?G to
S22 and f " 1BsSthE Bra ’?4 %%ﬁﬁ%?beﬁ%e%ﬁﬁteﬁ@ﬁ'a%ﬁ% 1R¥d deshBdicatd BWS caeRnnect i ng

t he respective nethod step bfocks in Fig . Fig. 4 shows a sinplified
bl ock di d§ram of a masterl ng machi ne representing a preferred enbodi nent of

the device of the THySILAR LRk R ABhETRCKR, Lol SBSTingh 30, The

mast eri ng device 6 |sc Ing unit int ormo a disc
support &Bnnenteﬂctdntheshst,mnmbxe@ls axkgmlﬁrpamtmxcmtlﬁhumt@] da:txmtuigWead daskedlll i ne.

angur " n EoectReE eaeon Bopar: aarenet) & il g Ry SEmpt e
angul (o]

position gegmdéplleptb@hﬁatﬁ,ﬁ ashh MEiding unit 68 conprises a witi ng head 70, a
radial translation_ stage 72 and a witing beamfo ussl ng unit ﬁ]éthe form

of a focussing staleoPrrtion ampstqrsiscisuabstiatidnaesiiongd gy disc SraPerteg- HEH 70 i s

i ndi cat ed:of?t)‘ol%nﬁo/'@%rc?@des%@ﬁr&f@%hﬁﬁ EMSMSQ% BE PRt NRLpSPBE RiNS a Wwite
control unit 78 wh is connected to the disc notor 66, angular position

control médetegmined h@nsmnit engulpr elgeity7 @he argulgs|positien eqntigl whaMthedh ipi ¢ dat a
Menor ¥ B%teéat%gtmtg %158fmo(%(;}aé%r})%ho@&eglng&\ﬂ?és 4 B8R i neﬁ qg&lgﬁ ngqha{? b f@il Eiéﬁ” I ar

gr aphical resentation per ati on, ster
substr at ehas Beqnqxerfonmdedlanve oi ascangtuWefetenﬁonsNQm whmhmym@lllyumht: stA8 provi des
i sc m)tor 66 to rotate disc support 62 at a

control nal S 'ﬁ?
pr edet er rﬁo 88“ eb §twé’rli?]gé?ﬁ§rﬁ "% vel ocity. The angul ar position control unit,
whi ch is integratewritatentehl 66it TOL@thebifstAREs dheind Hity memowv 8ie® apefiPBd si gnal ,

e bt ke e S A e B
oper afi Ofs output. Write control unit 78 uses the channel bit data received from channel data memory
80 to generate intensity control signals and transmits these intensity control signals to writing
head 70. Writing head 70 receives the intensity control signals from write control unit 78 and
controls the intensity of the writing beam 76 accordingly to generate data marks on the disc.
While modulating the writing beam intensity, the writing head is moved in a radial direction
25 indicated by double arrow R. The general direction of the radial motion of writing head 70 is
directed away from the rotational axis 64. However, to produce a meta-spiral data pattern
consisting of a number of parallel coplanar subspirals with a predetermined subspiral pitch
and a predetermined meta-spiral track pitch, the write control unit controls the translation
stage to perform a saw-tooth-shaped motion as described earlier with reference to another
30 preferred embodiment of the invention. Writing head 70 and translation stage 72 exchange
signals to control and maintain the correct radial position of the beam spot formed by writing
beam 76 on the disc.
The distance of writing head 70 from the disc surface is controlled by a focus

control unit 74, by driving a focussing actuator (not shown) to adjust the size of the writing



Wite control unit 78 further instructs channel data nenory 80 to open the
first channel bit data file of set 82 and provide the channel bit data

val ues cowbabewadstskerein at its output. Wite control umrctraBfosess7d he
channel bit data received fromchannel data nmenory 80 to generate intensity
control signals and transmts these intensity control signals to witing
head 70. Witing head 70 receives the ih%ensity control signals fromwite

control i : ] i ' . i tal: .
ccor di narynsEdl o SO TR Red WRplak R iRE e WDl WA Sing,
writing hematot, vhicisietaiyestcoatralrsignils dromefadus entromandt 74n a radi al direction

i ndi cat ed by doubl rrow R T, eral .directign of.th i tion of
writing head 70 isﬁ,(ﬂ%? SR “%%S‘%fcg‘ﬁ% @Fllenqerngﬁ?'a? ?%ﬁﬂrlt%%ibgarrg%d t ll\}\llge};\?er, to

produce alis¥dton 5 Righédl lechtbitapRl bLWitifON&dtS bafigioaf lo@erlovddent whichpardatal el

copl anar subspirals with a predeterm ned subspiral pitch and. a .

pr edeter _rﬁlaﬁlééf Waten. when %Euetrﬁ? head 139 l?ﬂﬂro‘gq‘fééjﬁ\ﬁl BFﬁ%oﬁPWBYeT’Jﬂ? ‘Elte(’?f)‘ﬂf ol s t he
transl at 'tﬁéﬁwﬁﬁﬁgﬁeam@ﬁ b tBhad Bigierdigh fo SNAPL DL adtedt@Rstish@snear | i er
with reference 1o another preferred enbodi nent of the invention. Witing

head 70 angtainedinsveatinghead (7 derergives etilapigd iniengiinifigction of dha WHINZReaMPRPNt ai n
the corr i al i1} . ' b1 beam 76 on
the ai sc o RGHE, alRARhd fBlk bl 2a3YRRAhe LORHE Soil ot bl o0, D=3

controll ed by a fo®irie cartol ohit Thswitchds frimy ctianne] bigdata fitecto sbammgl tacdateat or  (not
sho t o..adj.ust .t Si of . t wri.t i ngbe spot. on t he. di.s The witin
oad o et iR SefR bived Rolic AR LRR Rl S ed Fes, Ot ch

recei ves ceffaine®in i gaa&2hal¢ eeenfvaties temvtifsel unit 74. Wite control unit 78
switches the intengsity of the wit% be ot on the disc fromg hi gher

m s .
| evel suitable forDitfiig hs@redugenofibs guaf b"é‘dFB{}vQ}e Jisey write coptroliini{Sno dat a

mark is Vgivkd &5 mWoeBe & Siiak theRapdad 21dcfly BEtHROEHGRImBHL HRhEHBE su ver,
the intensity of the witing beam 76 is mai ntained high enough to allow a

focus corie peslomiadetstthy chanet ofsadialyositionohihaawiting bapmspiPnHRYSCTY 860 r ecei ve
2 | etisectieth bRLARRLlechy BFHE Yk obAE 3 bh I DERINP Btuabt O £ e OS¢,
C t eep t

al | ow'ng us contro nit e witing beamspot in focus.
Wite control unit THi8 vewi the hestefingdevideadfrieiblbid prdditcg aftivbalimensipnaldatd  bi t
data file with .each PPR sj | recei.ved from di,sc_nopt,o 6, untilt all
channel ma%aé‘fl FRTPEEe @Bﬁggﬁﬁgﬁ‘e?tﬁfflﬁ% megles 18 3djecent Slbbé{é%&\smrb ‘l’etrtagfrllﬁt o the
di sc. Durmdaygridize. producti on of the guard bands on the disc, wite control
unit 78 drives disc notor 66

rotational notion ORe LSS %ﬁlgﬂg‘g U‘?gt ‘F’%’)Cq’g‘t%%%;a@%’ealtpﬁ és&ﬁé%@%ﬁ% r adi al
posi tipon Bde &8 alivphdd D W rRE A SROWitR B phdde cHings nfedivd$ ok thekikep the |inear
vel ocity of the witing beam spot on the disc nearly constant.
Fig. 5 shows a simplified block diagram of a devicé for channel bit data file
construction. The device 84 has an input unit 86, a disc format unit 88, a partitioning unit 90
and a channel bit data memory 92.
The input unit 86 has a data input connected with an external data source (not
25  shown) and a data selection and forwarding unit (not shown) connecting the input unit to the
disc format unit 88 and to the partitioning unit 90.
Partitioning unit 90 has a buffer memory (not shown) providing intermediate
storage capacity for received channel data bit values and received disc format data.
In operation, a sequence of channel bit data received from the external data
30  source is forwarded to the partitioning unit 90. Control signals received from external sources
indjcating the disc format and further necessary mastering parameters ,e.g., the initial radial

position of the writing beam are also received by input unit 86 and forwarded to disc format

unit 88.



This way, the mastering device 60 is able to produce a two-di nensional data
pattern with a precise nmutual alignnment of data marks in adjacent

sub-t r ackwoauerossussul | master disc. The structure of thecmaBiowsnssg7aachi ne
of Fig. 4 also applies to a consunmer disc drive adapted to wite to a disc
wi th a phase change nmedium or the like. Fig. 5 shows a sinplified block

di agram of a device for channel bit daté file construction. The device 84
has an input unit } f r iy, 90 and a
channel bit data rrggrgg?rﬂn %g)igz?‘@l?ﬁ%bétﬁgﬁn?%%lggﬁgg gh 151? gétﬁ%fol% I():onnect ed
with an grodcaaimasteat @lscswuh e @at@apetters frothve Yoremel aand&tsalraédhtacttapbwﬂhn@wen

i 156 ARk DI W8 TR ATt Aot gotat B Faull bepelilel S MBS AT o0

rrﬁrmr yI ( (rjgwenstsga\tyaak llﬁlfdhvdllﬁh go@nhﬂunar&ggﬁ%\am r?dpedftﬁzg e:jo@@a&@petc)ﬁyfvﬁ)lnesrc&"@ei ved
channel data bit_ val ues and received disc format data. |n.opera
sequenrce Bbghef il furpi of tg‘”af”é’ tfaég%lll?/%‘iﬁo’f‘dtaﬁ‘fﬁ \ylﬂbn%g,gttogargﬁgppaggy élg?fl Qe | s

f or war deddr0 Heh€ceRRE thdnnONiNGhid 8ihm¥ th&@BE r ol signal s received from
external sources indicating the disc format and further necessarlilﬂ mast eri ng
paraneters ,e.g., P thaichinap! bibditayalyodicenapeedied prgitigping unty OB beildsare al so
recei ved (ﬁg réc?.ﬁ:\f'[)f &Hahﬁel B8R d@ﬁ%lég%"i’@ﬁ@@%ah?cﬁknﬁa bfltoc{a@ifileldgﬁtamggn ﬁ?&%&m ng for
exanpl e t at ese control gnal s contain instructions to produc€ a mnaster
di sc w t mumbdatdfadapafidngaspeach vmhea fredetarmined nomber- chpmrrehblt datyaluesadkewi th a

gi ven track pit d havi a.certain nu in the form of
oer ol 1061 TeiBp e o o b e PR etk » A5 S ¢ o
provi des croﬁ%s@ﬁﬁ&lhg’ ® 18¢sQh@geheap@cditey Avkidan@dl ba datdfdein @lerfcuhtinubsithes of

t he sub-tracks, in accor

dance with the storage capacj.t wredto store
the receisteemoheinrg! bEidatags f"ésg*’thFr@é]Pﬁ %ﬁeg?ﬁ‘@ ?%tempegr ﬁgetn Chdnel bit data
val ue st r}ﬁ?tmufa%&h%ﬁe& ﬂﬁ%gatrﬂlttldlf?ﬁglﬂgt HRichar?@1 MbidisIB1806 & 06 &d bedhiliof channel
bit data files Each channel bit data file contains an integer

nurrber ofseqmlaalfymmsaraléfﬁc?h%aﬂﬁloal%rt@ﬁé?@évrm%HCMB%cl?rt datafHesdp chanpeldat a
val ues. Thes TRGE @fz ﬁ&tp%&fc sgg ﬁapam ndePdith BitShQkag6 «papaci ty,

neg| ect| ng a rest apaC|ty cor ng’ to ess t han one framé size. A
next chamme’es;iondmgiaﬂaefortretwmofmt;‘.erhclofntnphlaad; Atltlee taedam, of a sdgamhel bi t

dat a val ues ere.t foregoing.fjle.st Dependi ng -on t anticul ar
desi gn of° Wﬁ@ﬁoé‘??’?et%ﬁ%’ﬁﬁ%é%ﬂﬂ%]g’ft ‘Jtat?eﬁlﬁﬁg‘ﬁrpg}' VYre e %gegl rcongglhﬁ B208 can
be built iseaugfiR! Wititdrbeam. Baf;abdueing aldvardiant, thé Bmensi@y chizinhel SAlues artes al |

channel bit data files to. ch
settoa vaﬁle that generating aei %eam intensity, such that no data marks are produced.

20  This embodiment has the advantage that the writing beam still produces enough intensity
reflected from the disc to keep the writing beam in focus. This will be further explained in the
context of the embodiment of Fig. 6. It is noted that the mastering machine 60 shown in Fig.

4 may contain the channel bit data file construction device 84 instead of channel bit data
memory 80.

25 Fig. 6 shows a simplified block diagram of some functional components of
write control unit 78 of a special embodiment of the mastering machine 60 of Fig. 4,
implementing the above-mentioned method for producing a guard band while still
maintaining the writing beam in focus. A format generator 110 is connected to channel bit
data memory 80 and to disc motor 66 providing the PPR signal. In laboratory use, the format

30  generator may also be replaced by an automatic waveform generator (AWG). The format
generator 110 generates control signals from the received channel bit data values. The control
signals are transmitted to a modulation unit 112 and forwarded to writing head 70, which

generates the writing beam 76 forming the writing beam spot on the disc surface (cf. Fig. 4).



bit data nenory 92. For producing a guard band, all channel data bits are
set to "1", corresponding to the formation of pits or holes, not |and. At

t he same wommge/3g15a second channel contained by the chamroehBhiosossate fil e
intensity values are stored for controlling the intensity of the witing
beam For producing a guard band, the intensity channel values are set to a
val ue that generating a | ow beami ntens?Qy, such that no data marks are

produced. This enbﬁgi £ still
produces enough in eniglﬁﬁ%/t $§?té€?a§§%¥%§1aotqﬁgt g)?g%ﬁ\{%gngeﬂet%dsg e‘ga/rj% |Enti ng beam
i n focus corfhined ini th¢ pieeiofisly tieetiorex pb@ind eblarinal dfitlee homiad kit dofa ftlhdbenbodi ment

of Fig. 6. It is noted that the. nmasterin i,ne 60 sho in Fig. 4 may
contai n CHESERANHE ar%?‘%mara?ﬁéo 7 1néen81®h%°tn}rgg%ﬁg% t][(ljrgl\llgqjcaen BPNNE l%la%l%of channel
bit dat a i@ Yel&Rent i @.It 8 n6Ra\WRt theSiipificdtioadnd invedsioni chgrianml bf isspevific
functional conponents of wite control unit 78 of a special enbodi nent of

t he mast & thegetnmgomaitionandmught got be nepdad i ARG S8 WPhe above- menti oned net hod

for producing a gugfidy BARhaWiakStoHel WrktteBinB irAdit BoritfbBleiV 14 febGveR ERIght N
focus. A format generator 110 is connected to channel bit data nenory 80

and to digensitpivalues®rp foviatzengrattrd 1PRRI gengrri¢s. coprpspordiBe spF0) sigads farhe
format generator : at.l G rat or
(A5 TR VY0 W Atk PRl ERAE ) BB R R A T BRES  Ccel ved
channel WKiow datessityalalies froffitbe tombt genersiog il sndageperatea nemespomting @nérol

nmodul ation unit 112 apd forwarded to witing hea i.ch _generates the
writitflg B@&%ﬁ%kﬁﬁﬂlﬂg SP?{ér\{%?slltP'igi‘?ﬁerﬁthhY gﬁlgf‘g Eﬁaﬁtﬁgb‘aﬂhessﬁgtflgggslﬁycl?. Fig.

4) . The f QroRh I@eBRIudh @bt tbpfodacsasaiath @arkpblit hfgbrencedhi to @etiviga fostiebaid i y
val ues contained in the previously nmentioned second channel of the channel

bit dat a from e writiwe b fflecionen e disar e forwared to an intensity controller

114 through an anmpfisf 176a1H18URo A Earnthee &1BR nBr8smMs oblned! frorh 8 nSkedisd hat
the anplification and inversion element 116 is specific to the set-up

condi t i opradudechivigha masteritgmaddrrearcpidingrio corapinatéian of phe epladigentuoffigkd are to
be wri.tt t ' ot I : SfUBB0. & LSRG}y, Val ues
for mll5 or %{1 66@%@%&{%&’&%% F%z%agﬁ%@g@%c%r Zﬁsc\ég%?f}r%ﬁ g%’nt ro siagl n?al s for

t he wri t ibagindieaiihgZOlength efi2 anigrumettr. Bk dnic®gtaph beyegs thdeeclydad vercal nt ensi ty

Cont 10 | S ESSE NS o TE b UL B TR R0,
gener at edloRYon drty hi@kbreast. BacH @k has 3dven sitotradks frenslcf yo tightcBaggmardasw enough
ol Lo, pogcs A GaL, Mk Ul MLAREIOUON L S501 4, o Locis g fom
el ectypon ks PME RIS sRRL M Gy i QiBel RSl i8in$i6al data patterns at different

radial positions on the master disc. Fig. 8 shows a micrograph of a single broad track 130

taken with a magnification of 80000. A magnification bar 132 indicates a length of 1

micrometer. The track 130 contains 11 sub-tracks from left to right with data marks mutually

arranged in a honeycomb pattern. This micrograph shows that data marks of adjacent sub-

25  tracks are precisely aligned.
It is noted that the invention is not restricted to the production of discs with
two-dimensional data patterns arranged in tracks. Such data patterns as produced with the
method and device of the invention can also be used for the development of a copy protection

system for any optical disc or for enabling an optical drive to burn labels on any optical disc.



produced with a mastering machi ne according to conbination of the

enbodi nents of Figs. 4 and 6. The mcrograph of Fig. 7 was taken with a
magni f i cavoanoeai380000, a nagni fication bar indicating acrapgokossire

m cronmeter. The m crograph reveals three broad vertical structures 120,
122, and 124, each form ng broad track of data marks, which appear as dark
dots on a grey background. Each track hdk seven sub- tracks fromleft to
right. E I%}%eas 126 and 128 between the tracks are guard bands. A close
| ook at thé a patterns of the three tracks 120 to 124 shows that they
precisely reproduce identical data patterns at different radial positions
on the master disc. Fig. 8 shows a m crograph of a single broad track 130
taken with a magnification of 80000. A nagnification bar 132 indicates a

| ength of 1 mcronmeter. The track 130 contains 11 sub-tracks fromleft to
right wth data marks nutually arranged in a honeyconb pattern. This

m crograph shows t r b |y
aligned.qrt is notgﬁ&vﬁek ﬁ%‘%%ggi ?gﬁ??gﬂ%g?ﬁf%igﬁﬁ%gﬁﬁﬁg (gﬁgroductlon
of di scs seipidicd srhainebbis valnal wiligharqia bt evriten & araoygeal dise drraanﬂsgr dSuch data
patterns as produced with the nethod and deyice f the invention.can al so
be used fIETRE OHEVE BBFREHEC rsPEal B R Sk Tl erEgH ey VB TSRS ) SR | cal
disc or fQ&a@RRldd 190-204,0BD) Cobistiid awb Or RiskdpdralRetsnceririabyspapl dubal

disc. CLAIMG; 1. A device (84) for channel bit data file (34-47, 96-108)
constﬁucﬂﬂ@hsﬁpéﬁﬁéo@@ﬁﬂé&ce of channel bit values, which are to be written
Lo an optigahn e () anfB Flocfle 3 Sedte LA e biTPAIGscONCeNt ri ¢ or spiral
data tracks | east one conhcentric or spiral netatrack (48,

120- 124, -1e&ti§c bum;lustt |($ﬁg addptedio poovideoatdts paipat died foriclentoenisingme ezl

subtracks L nput

sequence ng’acétﬁ %)!1’8? ﬁ&cn?te‘\h/g il gosr derecpset apgred#glre ?m gql %}rﬂs’?g %@%?Patg%s{&l ?fa%(;

provi de atackibs sm&@ut(smsg)mxﬁtm disd, edcai zalgakammim ctglesng)elﬁ@eommﬁuﬂctMy)f val ues
al | oc ted t a ered set. of predeflne r secti.ons o ast one
dat a lt actiée %&?oﬁwlae %‘e(%’é A IRRCEHE p(‘.ﬁd'g%n% @ﬁadﬁ‘ﬁ BOUeT ¥ lriaS lrag’o%/er i ng
ei ther ongspebiive prétleer@ined ﬁlﬂerdhl&ﬁ'r&ﬁal@oilﬁéﬁf‘st ion thereof at one respective
predeterm ned radial position or, for a spiral, a respective é{edeternlned

i nt er val -of Pt ysidPQ)icoprected ta theadisci fomeptivpig (§Rend thednput BHhES & t o t he
disc for r%ta%t%]{ot a(t%ﬁ)h zﬁ@&:&é&%eﬁ&ﬂ&g of tRhinel 86V a188dnRIBRE®RSd Rt g@; 83 t9|4Pn a

recei ved se uen channel bit values into an ordered set 94) of
channel bifichataekbif dataaﬁlee B4-47z 969881 FBEspoadingdp Brdptry atlg}ﬂ%fﬁéc@éﬁ d@ﬁneén gul ar

sectlﬂps 35Le8?9ﬁ9Xm§J§3d'sc format data.

2. The device of claim 1, wherein the partitioning unit (90) is adapted to allocate
to each channel bit data file (34-47, 96-108) a respective section of the sequence of channel
bit values, the length of the sequence being chosen according to the storage capacity of the

20  respective angular section.

3. The device of claim 1, comprising a channel bit data memory (92) connected
with the partitioning unit (90), wherein the partitioning unit (90) is adapted to store the
ordered set of channel bit data files (34-47, 96-108) in the channel bit data memory.

25
4, A method for channel bit data file (34-47, 96-108) construction from a
sequence of channel bit values, which are to be written to an optical disc or a master disc
along one or more concentric or spiral data tracks or along at least one concentric or spiral

metatrack (48, 120-124, 130) consisting of two or more parallel concentric or spiral sub-



2. The device of claim1l, wherein the partitioning unit (90) is adapted to
allocate to each channel bit data file (34-47, 96-108) a respective section
of the sesmoenemssfsschannel bit values, the | ength of thecsagesesiei ng
chosen according to the storage capacity of the respective angul ar section.
3. The device of claim1, conprising a channel bit data nmenory (92)
connected with the partitioning unit (96), wherein the partitioning unit
(90) is : . ered set of channel bit data files (34-47,
96- 108) ?%@tpiggcsﬁgrfﬁe ﬁﬁfléggtgltgggrrermry. 4. A method for channel bit data
file (34-47, 96-108)rtidarss (SU8iS2dntht sequenacesd ghamekbibfaledsantneh otsieredwsal ues,
whi ch ar be,w.itten to an opt.ical ~di ter disc along one or
nor e congé%%zi §4)(§’tft‘§%?rr18?re(f§?rgle lggﬁ%ﬁ%rs%%ﬁ'%ggg?g’east one concentric or
spiral netatrack (#8ereth2achlddhnne 3d)daradiis(Bitd1)96-a08) avataixis arrespectpar al | el
concentric or spiral subtracks, (50-58 onprisjng a sfep qf partitioning
( S18- 824)5e¢ti0m of é‘&fu%ﬂ‘teé‘%?fr@ﬁ%}?hgﬁt V%}P?S)’ {he e ‘?frs{ifl%geaH"fb\t’?i’g% gﬁ’s&e{stl %)3‘9, 82,
94) of tVﬁ?a%for@%ﬂ:%pzﬁ:'ﬂ?@ﬂ@kes@éc?iv@@l‘lc%aﬂceﬂ la8Sul4r3dctibh.of 3PLedRBhe dMbRE&I d each
channel bit data file (34-47, 96-108) contains a respective section of the
sequence sgb-treplapmiie disctcaglhingatar seabien ceyrging cbiter ope ket frihedFhef &chosen
(S18) to 4.t 1] . i e al -.section
of at | edmieligfueledl 895 CRRATME frelhiuh BRG] pRich o 162 S RAPRERECC { on
cover i ng pe¢deteemined éntérudlloftradial positiodse di sc or a fraction thereof at one
respg&ti ve predeterm ned radial position or, for a spiral, a respective
predeterm ned interval of radial positions. 5. The nmethod of claim 4,

wher ei n thhe channelfhbirkthd@baclhinl €Svieddn hié,chAbrelBiBiata fites (BRST, 06108 aré S20,

S24) to each contain a respective integer nunber qf iﬂfgorrratio frames,
aPueEs

whi ch eacRnpistedi(F2G SpHde §8ChfoRiaEt 2 IFPECHEh B Y™ AR HABTei n t he
respect i \ehifERE comhinlaPrQEMRinhiRP of SRRERS bityaklBg MaXi num number of
information franes all owed by the storage c‘apam ty of the respective

al | ocated angul ar 8sekvhaopndie especiiv munhepekinfogmationcfmpesds hsinaxiata nenory
(30, 480, NFL-S i ' ' 5 -108),
each 1§har?%§?b e‘g%ﬂ%@g&% %ﬁ%ﬁ%‘?f\%@@%%@%@l %tggﬂg gg‘f%f) %)c’rﬁl%(e)?ﬂcga%gquence of
channel binguluadenes ofithd ddta tack. t 0 be witten to an optical disc or a master
di sc along al ong one or nore concentric or spiral data tracks or along at

| east one concentric or spiral netatrack (48, 120-124, 130) consisting of
two or ng.e paral | @lchamietbibtith Gnedfors (BO[ 80, 9 bini@ Bl o SOefodhhnnel bit data

files (34-47, 96-108), each channel bit data file containing a respective section of a sequence

20  of channel bit values, which are to be written to an optical disc or a master disc along along
one or more concentric or spiral data tracks or along at least one concentric or spiral
metatrack (48, 120-124, 130) consisting of two or more parallel concentric or spiral sub-
tracks (50-58),

wherein the length of the respective section of the sequence of channel bit

25  values depends on a storage capacity of a respective allocated angular section of a single data

track covering either one full turn of the disc or a fraction thereof at one respective

predetermined radial position or a respective predetermined interval of radial positions.

7. A device (60) for writing data marks to an optical disc or a master disc along
30  one or more concentric or spiral data tracks or along at least one concentric or spiral

metatrack (48, 120-124, 130) consisting of two or more parallel concentric or spiral sub-

tracks (50-58), comprising

- a disc holding unit (62),

- a rotation unit (66) adapted to drive a rotational motion of a disc to be held by the disc



wherein the length of the respective section of the sequence of channel bit
val ues depends on a storage capacity of a respective allocated angul ar
section oboaosiogiss data track covering either one full pcunB20foish® di sc or
a fraction thereof at one respective predeterm ned radial position or a
respective predetermned interval of radial positions. 7. A device (60) for
witing data marks to an optical disc of3a master disc al ong one or nore
concentri or spiral
ot at raci ol SR YRR G Bl P AR e B e e et 11 <
or spiraleagudtheracks (50-58), conprising - a disc holding unit (62), - a

el 0 by G aEHR g dred (o) Saab g R e Mty hE B epot

(76) on toglikH @2) St {ndE af lBhsdbhe/erilife Baahspt (T6) on theahgcrsaﬂaieaaam tonit (72)
adapted to drive a radial nmotion (R) of a disc to be held by the disc

hol di ﬁg (eB‘ZI)Otb‘?Ft and of at |east one witing beam spot (76) on the disc
surface r%h%%}{@r ﬁ}o@lt@ﬁ‘@&t&q BEi (67) 8ShndttEulvith (ROSLR Oni€ S0 ddabtedtd t (67)
connected wt e rotation unit and adapted to periodically provide an
angul ar pespdicaly psojdain {uRPRY Perdtiansignal (PR dprveddtom themetptionst metomingd

opel oot neERAb B8 o BIB AP e 1EtSa ERAR L R (Bl &6 e‘hglleggt urn
or a frac her eo the at1ona -awiting unit

adapt ed tmtlgenmtlataemt1M| ting beam (76) havi ng a nodul at ed |ntenS| ty and to

focusawrltln S adlsc 05|t|one n the di uni t

(62) 10 r%ém(%%) 3%8?’[6 aﬁ‘?ﬂ%rlateﬁl Titig, beapy (ﬁgj hayined rrﬂ%fui %%CPI 8%1 ding to
one of thﬁd@d ﬂ)b{@a dmtlﬂg Beaaf sp@t ehaaieposiidned at ﬁhe ﬂEB‘ﬁbMu{g&(ﬁlt (8D, 92)
according to cla wite control unit conn glﬁ%\n he
witing uri V’@?@%‘D f‘?rffé‘a’gﬁbhllt dpta E;‘%Ps‘iOPFtBWtIE%?l‘ECPEﬂngWPPe (’ggf‘f e’ e ce

for channgludl bit 43k fihlohPORORSLEILLQMED i gehannel bit data memory, and
adapted to control and ulate th |nten5|ty of the witing beam (76)

accor di ng atwidte serfrad nois (Yﬁ) C@Mﬁtﬁé IWlﬂblﬂtle vyalingsnic gAY, dherraguipnpesiticaspaEeli ve

channgl hit @ataqtid & fcég ;%%nnt%gs gﬁ@a file V\g)h&g,chg%&utgghmﬁadﬂdﬁmggw swi t ch

to a respect e channe next in order "Wth
each anguhdidgpesi tbicomrd iaghalod{lPem)e m@natwddhé woting h@maﬁgmcaprdptgstht ion
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which is due in order, and to switch to a respective channel bit data file (34-47, 96-108) next

in order with each angular position signal (PPR) received from the angular position control

20 . unit (67).

8. The device of claim 7, wherein the writing unit (70) is adapted to generate a

single writing beam (76).

25 9. The device of claim 7, wherein the writing unit is adapted to generate two or

more writing beams.

10. The device of claim 9, wherein the write control unit (78)is further adapted to
allocate a respective channel bit data file (34-47, 96-108) to a respective writing beam spot
30  and to control the intensity of all writing beam spots in parallel according to the respective

channel bit data files.

11. The device of claim 7, comprising a focus control detector arranged and

adapted to detect a reflected intensity fraction of the writing beam spot (76) from a disc to be



9. The device of claim7, wherein the witing unit is adapted to generate
two or nore witing beans. 10. The device of claim9, wherein the wite
control uwot2oq6/B3iss further adapted to all ocate a respeetciruB2bessnal bit
data file (34-47, 96-108) to a respective witing beam spot and to control
the intensity of all witing beam spots in parallel according to the
respective channel bit data files. 11. e device of claim?7, conprising a
focus co eheCh ki PifIRLACE ofind Blib&GL iflnkif)f €NSi LY
fracti onrﬂ%#d%b’ ﬁ%’ %@f@@%@@%@%&ﬁ%ﬁ &?d/%%ﬁ)??%%’r% di scC tooﬁte%e% d %1;1 tlﬁel%i sc
hol di ng wifirdfleatndiradmtipnovi de a focus signal indicative of the detected
intensity of reflected radiation, a wi.ti beam f o S| it wth

f ocussi ng optics (aiwgﬁ% © f"SEﬁi%i“ﬁ& Wé%]tfg orel 9%38%9@)0%1%%0#%8&?%” t he

f ocussi nacpbi CF),abthaebaRs @@ fo@sshy eptichand atupedie oopthiedscusanghitgeo t he
size of the witing beam spot on the tgi sc, and a a focus control unit

adapt éd @B?%EF&F@%%@W%‘;YH@@W@%P% ?dFﬁaE} Bendence on the focus signal
so as to mnimze fhRuStAgoPhnit MBptl td dQ tReRRIERRacRBtol REdedbfdenceriier ei n
the wite control unit (78) is adapted to switch the intensity of the
writing Weaferespignal s06)s to minimezedhe sizbelt thewriting beams spoh Ak thselissnd i ntensity

l evel, the first i Si av j I e R §aha mark to
the disc and the s\gee%%ﬁl t%l% gﬁescﬁbgggg?géﬁllg%ag%gggEukvfrt{%tH%o vvrsl?}{e a data mark
to the divattinglearhispdt (B6)amghe tisc bdtivean 4 fst dndcasondettensitydeviel thtefireict a

reflected fraction of the witing .beamspot. 12..The device 0f cl.aim7 or
15 Wfer kel vetee gher e unrpt R e e i DR g st e

rot ati on pefigtiow 68Jughndt RAARE @datadndiRidthaidiic durldgipemiupl & abrshaficuangul ar
velocity of the rotational notion when witing data marks to the disc, and
to adj ustdetepier Wrstach? reflerie fraghopod ey iteng beameSPRY i s written to the disc or,
respectively, the intensity of the witing beamis switched to the second
intensity level, so as to maintain a linear velocity of the witing beam

spot on tlRe di sc eThhegviesnistaam(’ opl Lrveerdiy theowdte sartrakupih (B afgithey r adi al
posi ti.on. : - AR kS lRsa@ S6gkence of.
chan nlg | B ﬁjg)e\(/:taf: lﬁ(gglte{} g&%@%%%&&gﬁd%g&%@@g{agllréépgei%fs?\g@ zf[rﬂ ong ae?‘%lher one or
nmor e conoelutity of the ratjpiianal motddnawhanawitsn godataamankg tathe dsasind émadjesveent ri ¢ or
spiral metatrac 48, 120-124, 130) .consi,sting of t r .nore rall el
concent r iB8YF & Cgtﬁ Whe g ¢4 Siack tsggﬁ‘-ltgeg) 0 l[hceodrlr% %’lr‘sﬁesrpﬁ\é\@ﬁgy’ gfeeuﬁtgn%tsl oftie
partiti oniritthe(bSAB-iSRd)chbd® mestentRteptintlasng ashb inaitddin e inéantveloeity of der ed
set (32, 82, .94). of . . . .

: the writing beam spot on the disc either constant or nearly constant with changing radial

20  position.

13. A method for writing data marks representing a sequence of channel bit values

to an optical disc or a master disc along either one or more concentric or spiral data tracks or

along at least one concentric or spiral metatrack (48, 120-124, 130) consisting of two or more
25  parallel concentric or spiral sub-tracks (50-58), comprising the steps of

- partitioning (S18-S24) the sequence of channel bit values into an ordered set (32, 82, 94) of

two or more channel bit data files (34-47, 96-108),

- providing a periodic rotational motion (64) and a radial motion (R) of the disc and of at

least one writing beam spot (76) on the disc relative to each other so as to guide each writing
30 beam spot along at least one data track or sub-track,

- periodically providing an angular position signal (PPR) derived from the rotational motion

(64) and indicative of the completion of one full turn of the rotational motion or a

predetermined fraction thereof,

- switching to a respective channel bit data file (34-47, 96-108) next in order with each



two or nore channel bit data files (34-47, 96-108), - providing a periodic
rotational notion (64) and a radial notion (R) of the disc and of at | east
one witiwg 2beasspot (76) on the disc relative to eachpotrhBzoosessa® to

gui de each witing beam spot along at | east one data track or sub-track,
periodically providing an angul ar position signal (PPR) derived fromthe
rotational notion (64) and indicative of’ t he conpletion of one full turn of

respect | VASHRLpEph S A PRP A GH L] ARG IARIA AP o SthdgRlno to @

eachangulvatuepositdingthaeigrathe(d¥R) and witing a respective section of the

sequence of channel, bit .val ues.contain in to,the disc. eilpin

the partitioning s‘fvgfﬁf_elfléﬁgleﬁﬁjmfl% S%eé’ggl%_ggﬁfée e 3%%82 v .ec_(sag%\f(\%%gléln8 t he

sequence pf seghiea® 8 cHahiiel balvidRes tobehenaed By Besphyiva champlait daeefileiannel  bi t

data file is determined (Sl 8) such that the,c%gormhgte resp ctiveI section of
t

the séquelsicaniped EHANFHEh that the Lomplale regpReUYReqt Se@H%fﬁﬁ@?C}B’f‘{‘e Phta file

(34-47, %I&Q@c)ntaiiﬁed‘%&i tht Ehnh@ viBielits g34b43ﬁ, WBADS ] W RASEHY disk Betdg! ar
position signals (PPR). 14. The nethod of claim 13, wherein the periodic

angul ar posiconseentiye gngilar(pRPRpn signgs RARded by an angul ar position control
unit (67) connected to a rotation unit (66) generating the rotational
notion. 15. The nmethod of claim 13, conprising a step of periodically
produci ngi4a guard Denmethbd af clhizas3, wheeeif the petiadinangular pesitdonsignal (ARRXis dat a
mar ks _al ong .at | east aone data track or _sub-track. 16..The. had of claim
T5: s TS rDenst gt Pt e g S A e R 42 PR R o g
of a focuse Rearhsendtivad fromthe witing beam and wherein the guard band
is produced by switching the intensity of the witing beam spot on the disc
to a level | ow enough to not wite data marks, but high enough to further

al l ow confsr ol |'i ng rhent@eHsr Ohint I Whbfidif\a BERBT SRRUiANy plBu@hSEeuatd . The

met hod of claim 15 or 16, wherein the rotational notion has a constant
angul ar \eehdef atyeaghug fult furh afjthd dise withekiglatagnarkealghg @t leashepadatarteack of he
angull%r VS%{)_QI%IU i s adjusted when a guard band is produced, so as to

mai nt'ain a I'ifnéar velocity of the witing beam spot on the disc nearly
constant with changing radial position. 18. The nethod of claim 13, wherein

E gg) _dat a lr‘g.ar ks ar eTK\g rlntetth%(q o% 8laltl’rrl1 ?5,%hsegei1¥\4hte riloc%s %{" %glvveﬁt}lr\l’rgibteeilmngpot%?sam spot
controlled with the aid of a focus beam derived from the writing beam, and wherein the guard
band is produced by switching the intensity of the writing beam spot on the disc to a level

20 low enough to not write data marks, but high enough to further allow controlling the focus of

the writing beam spot on the disc.

17. The method of claim 15 or 16, wherein the rotational motion has a constant
angular velocity when writing data marks to the disc, and wherein the angular velocity is
25  adjusted when a guard band is produced, so as to maintain a linear velocity of the writing

beam spot on the disc nearly constant with changing radial position.

18. The method of claim 13, wherein the data marks are written to the disc with a
single writing beam spot (76).
30
19. The method of claim 13, wherein the data marks are arranged in a two-
dimensional concentric or spiral arrangement along two or more parallel data tracks,
wherein the data marks are written to the disc with a number of writing beam

spots, the number being smaller than or equal to the number of data tracks,



19. The method of claim 13, wherein the data marks are arranged in a

t wodi nensi onal concentric or spiral arrangenent along two or nore parall el
data tracke,2ovnssssn the data marks are witten to the dcsaBos/bszarnunber
of witing beam spots, the nunber being smaller than or equal to the nunber
of data tracks,and wherein after each angul ar position signal channel bit
val ues of a number of channel bit data f91es, which is equal to the nunber

of witing beams PRSwnRLi af%lj etaI:}FﬁlghBr bgﬁl&a&@a} &ﬂlﬁﬁeﬁ biitnvaﬂfég 8t 4 Rlmber
of channel bit data files, which is equal to the number of writing beam spots, are written to

the data tracks in parallel.



