1 27 March 2006 Record carrier and apparatus for scanning the record carrier The invention relates to
a record carrier comprising a servo track indicating an information track intended for recording
information blocks represented by marks, which servo track has a periodic variation of a physical
parameter at a predetermined frequency and modulated parts for encoding positi@i Mépcn20o6
according fo a redeterminea(ilﬁvt?y@%acﬁ1 of 5 modulatiog The invention further relates to recording and/or

playback e &ﬂﬁ’iﬁl% %%Eﬂf\ﬁ?ﬂmb”&ﬁ ?orrngé %riﬁ'formation blocks in an information

track on a record carrier that comprises a servo track indicating the information track, which device
comprises means for scanning the servo track and demodulation means for retrieving position 10
information from a signal generated by a variation of a physical parameter of the servo track at a
predetermined frequency, which servo track has modulated parts for the encoding position information
according to a predetermined type of modulation. The invention further relates to a method for
manufacturing the record carrier. 15 A record carrier and device for reading and/or writing information

are known from WO 00743986e(fildNréla833) d eednfaranadiorotnpisi recasdad iskdadietintpaan
information signal which include dress cpdes and is.subdivided in accordance with the address
codes o MTRAAE BRSCkLCTTIRG (2o P 0P UL R EoaA PAS RS LAVED ack
usually caked/pteariobss afosriwtlisvaisg oroosig palsicabsagenetcataichyivelates nanad fgadeteycind
physical parameter, e.q. the radial. position, of the pregroove periodicall ries at a predetermined
eauoncy DOMUATHF L TR T DRL L1k T SOl ot SO AL BB e to o
variation ofribauraiitial tracking servo signals and a wobble signal can be generated. The wobble is
modulated according to_a type of 25 modulation using phase mogdulation for encoding position
nformation. The phase TS UTATEIP O 2GS ASE ND R OTC L BLEraY BHEB 5 g e M O
informatiomisars fected timgramiforad badiisdLi rif dhreatiam plooke 0 btheforedtienmeokdiragqeenrdy in the

wobble S'g'?aer‘herp%%?use that com on?rnt is;u ed to c%ntrog the a?tecg:no{rda{cq? m?ehd. Hence a majority of

. compri a SErvVo lrac Icating the inform ) ch device.C [l
the periodiC variations ngea%sto e ROH mo ula"%terc]gl.e. aving the Zero’crossings not équl]lrt)e rom 2 27

March 2006e#hs fioosuarali pg sheosesy Ouacigaret dedioduilai grosicams iidoreasong positiewed from the
woquS information from a signal generated by a variation of a physical parameter of the servo track

at a predetermined frequency, which servo track has modulated parts for the encoding

position information according to a predetermined type of modulation.

The invention further relates to a method for manufacturing the record carrier.

15
A record carrier and device for reading and/or writing information are known

from WO 00/43996 (PHN 17323). The information to be recorded is encoded into an
information signal which includes address codes and is subdivided in accordance with the
address codes into information blocks. The record carrier is of arecordable type and has a

20  servotrack, usually called pregroove, for causing servo signals to be generated when
scanning the track. A physical parameter, e.g. the radial position, of the pregroove
periodically varies at a predetermined frequency constituting a so-called wobble. During the
scanning of the track, this wobble leads to a variation of the radial tracking servo signals and
awobble signal can be generated. The wobble is modulated according to a type of

25 modulation using phase modulation for encoding position information. The phase modulation
or frequency modulation used for encoding digital position information is selected to
minimally disturb the component of the predetermined frequency in the wobble signal,
because that component is used to control the recording speed. Hence a majority of the

periodic variations needs to be non modulated, i.e. having the zero crossings not shifted from



signal and is used for positioning the information blocks by keeping a predefined relation between the
address codes in the information blocks and the position information. Further permanent data may be
accommodated on the record carrier using the modulation type of the 5 position information, which
permanent data may comprise data on the parametergfor writing data on the rec@rd\tamnie2@d6

e ocord EARENENRRRLIPE I e R SOSLRD TR G P T e B

invention tgi grralviiel i (Bed fdoasEEibAING deyiatoimatihinibl dek g & espivigriipRI0BE Hadngai glata can
easily be gccommodated. According to the invention a record carrier.as defined in the opening
pararan DR LTS ST SUHER T4 VoL LR CEFR PO RS PRl TSR AR he servo
track compépeaexrianeniybicatepnapedtecton findhetordidativarsusimsgicdephycital patapaeitthethe
further variations hejn a#cordw E) a different type of modulaticgw. Furtl}\%r the 1 re%%rdini; and/or
playback &&ﬁé‘é’%&”ﬁ‘ﬁ% 2 YRR RpEang ORI L R 08 bﬁﬁ@?lﬁ%%f%l idd'Ehprises
further derdadidatiogrevesnsapfi er diffiergribtypenfonfetimetiory management data from a management
area in which the servo frack comprises the managemepnt data represented by further variations of
said physical parameter, tR@oFﬁlﬁH@r} %@rﬂ}%&%{ K cﬂ‘ﬁ%)fggﬁgsagiﬂ%%%/@b@qoc{%%%ﬁlgﬁon. 20
The inventietoisl basis iithired byuhegveitag ritiaia chpacinfaimadiesneeiradly. of the type of modulation
used for position information is rather . For example in CD-R and DVD+RW recordable type of
discs some permancnt IS0 GHUTHLRoAEE PVERD Guli v Ok AL et HGh A iU e
positidn infergesimountouigeemankeindattacge easity letactpemualatsl data needs to be accommodated
on the recordable disc, such woul requir? a large part of the ayailable servo track, and hence a
Jarge access tme would S S PdRE L LBl A At SN B BBk P e
read-only tgpharbcieftredatiahatftvereaong learnaanieabiispia aaddgardertikecarirOvidcRB®saroold be
added to the recordable disc, resulting in a hybri f disc..However, sych read-only area requires
= Separatl OGRS S P B A AR s DS BT
read-only tyedpthaseariatanmksbdihg accertdiog tbave f$entthygiesof ifiedeidt igpeFof thevdtilation of the
sama parameles yetier Roson nformalon pravides ihe deduiied bidher data eapagie o a fmited
amount of st spgce. yive a%\fageouest RS addmona produ on o1 ps ar Neade , beécause the same
parametertisantioeldéxied dnnmoni sedliffietteentdesnpdblatibamieanoet aalskeraat type for retrieving

management data from a management area in which the servo track comprises the

management data represented by further variations of said physical parameter, the further
variations being according to the different type of modulation.

20 The invention is based on the following recognition. The information density
of the type of modulation used for position information is rather low. For example in CD-R
and DVD+RW recordable type of discs some permanent datais multiplexed in the servo
track using the modulation system of the position information. However, when alarge
amount of permanent data needs to be accommodated on the recordable disc, such would

25 requirealarge part of the available servo track, and hence alarge access time would result
for reading the permanent data. Alternatively, a separate area with read-only type of
information, for example encoded in pits and lands like on DVD-ROM, could be added to the
recordable disc, resulting in a hybrid type of disc. However, such read-only arearequires a
separate production step for producing an area with readable marks with a depth equal to

30 read-only type pressed marks. The inventors have seen that a different type of modulation of
the same parameter used for position information provides the required higher data capacity
in alimited amount of disc space. Advantageously no additional production steps are needed,

because the same parameter is modulated but in a different way. Further in most cases no



3 27 March 2006 additional detection circuits in the recorder or playback device are needed, only a
modification of the detection function for detecting the modified type of modulation. A further
embodiment of the record carrier is characterized in that the predetermined type of modulation is a
type of frequency or phase modulation of the periodic 3 variation and/or the differ@ntviygpehd006

modulation is direct digital modulatian in which Jogica f bits are repr ted by displacements
of the senvE A0 TS G GO RARE 1IN RASBAS AR B S UORHE, O bfiace modulation
has a limitasbeiffiestion dfeeeiemxticormnaient fior eesvptasiondki wheeast hedliransigital
modulation has a high d te, for example when the bit frequ is chosen to be equal to the
frequency of the perlodl'c&l fﬁf@}ﬁfﬁﬁ{?‘f’ G’thcgr TRI65Y (@55'8(% rh%@%ﬁ' gﬁjlgrt?@énsractenzed in
that the d|mmmwmfmoammlwmﬂmmmm@mwﬁmmnme pelvaditage that
a bit clock can be ea to th RLL da cause,the maxi ength of marks is l| ted
Csingth AR B A T TR P S BT ICEEH ) G eB RS2 NAIST 9Bhimg
system) givelsies loighi idzie rmmmwmsmmmomm@fm metboslefevitestior 1r¢@ord
carrier acc rd| tot |on are iven in the f ther aim 0 The e and other aspects of
the invondAAFES Ut L SRR T B RN U IR 5 o B mento
described &)prayl@ft ax&nemebblﬁr@g‘nélowinae@mrmtm agddvmmﬂmmmmgmdme,nymg
drawings, in which F| record carrier wi serv to view Ib shows a servo
tack (oL BRI BT SRk S Pt B S s R SR £ eobtie of
a sen tragdiatietail), Flg 2 shows bi-phase wobble modulation, Fig. 3 shows MSK wobble
modulation, Fig. 4 shovgs diregt dishmeth R0 &Py R ies f0nf i iatarmgton

digital modulation isarun length limited modulation (RLL). This has the advantage that a bit

clock can be easily locked to the RLL data, because the maximum length of marksis limited.

Using aminimal length of the marks of 1 bit clock period (usually called d=0 in the NRZI

15 coding system) gives a high datarate.
Further preferred embodiments of the method, devices and record carrier

according to the invention are given in the further claims.

20 These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Fig. 1lashows arecord carrier with a servo track (top view),
Fig. 1b shows a servo track (cross section),

25 Fig. 1c shows awaobble of a servo track (detail),
Fig. 1d shows a further wobble of a servo track (detail),
Fig. 2 shows bi-phase wobble modul ation,
Fig. 3 shows M SK wobble modulation,
Fig. 4 showsdirect digital modulation,

30 Fig. 5 shows a device for reading information blocks,
Fig. 6 shows a device for writing information blocks.

In the Figures, el ements which correspond to elements already described have the same

reference numerals.



Fig. 6 shows a device for writing information blocks. In the Figures, elements which correspond to
elements already described have the same reference numerals. 4 27 March 2006 Fig. la shows a
disc-shaped record carrier 1 provided with a track 9 intended for recording and a central hole 10. The
track 9 is arranged in accordance with a spiral pattern4of windings 3. Fig. Ib is a cRydstaebtZiD6aken
on the line b-b of the record carrier 1, in which 5 a transparent substrate 5 is provided with a recording
layer 6 and a protective layer 7. The recording layer 6 may be optically writable, for example via
phase change, or magrjo1 aticaly Wistashadey feoed carfosrirpiogi tipiation ke agtidecknown
CD-Rewritable or CD-Recordable. The recordin lgéfr may alsa be proyided with information via a
productior] Y SRLNg AHR R P RIR L TR Al AhGrL LR R AL RIS 10
pressing. Bhevinthngssidr ¢s Tjenicedsadaiormaltarndpl dekb mnol isofepraseotd ddyi @tidallyhiemdable
marks_in the form of a syccession of areas reflecting much radiagion and little . radiatio ch as, for
examBle et BRI, SR R A S BREO A0 MRER FANELck 56 the
record carrieoadi ag ésyetaomaly be iptindibavedtay e forexapgdiewaphase change)dedndgnetg-manufacture
of the blank record carrier. The 15 servopattern is formed, for example by a ove hich
enables a SIS 1RGN 0o T S ST S B D e e s o
deeper or €DaRecbrgdabte OF lesrecordiag ddymopeytya de e proy fdechviishaimfioenateorAliera ptvdgti tme
servopattern may.consist of an alternation of elevated and deeper windin eferred tg as land and
groove pa?{gﬁ%?}/v'vri]twliﬁaﬁ& ion From all?lcdl?omgroeov\\/%lgﬁr‘ Vice v%éuﬁg%i%&jghggéerr%ﬁaing. Figs. 20
lc anti0ld shiesstigp Examfdenaian peogHitabdan ationnadteop eikalapdrsraaseaitdudypopt rabye, called

wobble. Fig. | variagi he | | Ifi ol he width. Thi
wobble prosEE R e ency-

modulateotdrgﬂiprmsﬂiﬁraﬂnfqm&ﬂmpl emmdﬂrﬁiﬁphdﬁfﬁepb@egih&?\ifmdiﬁ@i.ltfmmt_ion is coded
nfomatos LS Ca e o LB By aiso
consist of, JgweRatameyhegianoVitse dutsy soanpkeesehiiiehlpekicaioediyartescTiacking signals.
Eg(rjtu atitnhg%éb%) rog{t/@rézéﬁrﬁgg?‘én@u pre-p tsg Iig?gé ﬁ@i Féﬁ@ﬁ%@%&%’%ﬁ%@ gﬁrg\glt.%nal?ke in
the track 9 during scanning. The pregroove 4 may be implemented as a deeper or araised
part, or asamaterial property deviating from its ambience. Alternatively, the servopattern
may consist of an aternation of elevated and deeper windings, referred to as land and groove
patterns, with atransition from land to groove or vice versa taking place per winding. Figs.
20 1cand 1d show two examples of a periodical variation of a physical parameter of the
pregroove, called wobble. Fig. 1c shows variation of the lateral position, and Fig. 1d shows
variation of the width. Thiswobble produces awobble signal in atracking servosensor. The
wobble s, for example, frequency- modulated, and position information such as an address, a
time code or winding information is coded in the modulation. A description of arewritable
25 CD system which is provided with position information in such away can be found in US
4,901,300 (PHN 12.398). A servopattern may also consist of, for example, regularly
distributed sub-patterns which periodically cause tracking signals. Further the servopattern
may include modifications of the land area beside the pregroove, e.g. an undulating
pregroove having land pre-pitsin a specific pattern for encoding position information likein
30 DVD-RW.
The variation of the servo track includes relatively large parts of monotone
wobble, so called non modulated parts. Further the servo track has relatively short parts
where the frequency and/or phase of the wobble deviates from the predetermined wobble

frequency, called modulated parts. In this document any servopattern of a periodic naturein



30 DVD-RW. The variation of the servo track includes relatively large parts of monotone wobble, so
called non modulated parts. Further the servo track has relatively short parts where the frequency
and/or phase of the wobble deviates from the predetermined wobble frequency, called modulated
parts. In this document any servopattern of a periodic Bature in 5 27 March 2006 29Miancatkdsvith any

additional elements encoding information is referred tqQ as.a servo.track havi eriodic variation of
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embodimenltretzC nfwa?lgvlvallﬂon foAz%:ﬁgbl ts iS fuII %S gl%trt')‘f%h \‘/elrrl1 n ual e or rcibablllt for both
data bit vaflies. MOwever 8&1 comb%a?lons 0 5165 and hvarte wo Bllves orother 1 phase
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further data B may be enco§ed BIES TS ot
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dlfferent phases of the wobble, i.e. called bi-phase. Data bits are modulated as follows: ADIP
Data="0" isrepresented by 2 non-inverted wobbles followed by two inverted wobbles, and
ADIPdata="1" viceversa. In this embodiment the modulation for data bits is fully
symmetrical, giving equal error probability for both data bit values. However other

20 combinations of wobbles and inverted wobbles, or other phase values may be used. In an
embodiment a predetermined modulation is used after a ADIP Word Sync, indicating
‘empty’, instead of a data bit. Monotone wobbles may be used after the first data bit, or
further data bits may be encoded thereafter. Preferably alarge majority of the wobblesis not
modulated (i.e. has the nominal phase) for ensuring an easy lock and a stable output of a PLL

25 inadetector; in this embodiment the 8 possibly modulated waobbles are followed by 85 not
modulated (i.e. monotone) wobbles (waobble # 8 to 92). The output frequency of the PLL has
to be as stable as possible, because during writing the write clock is derived from the PLL
output.

Figure 3 shows M SK wobble modulation. The Minimum Shift Keying (MSK)

30 modulation uses afirst pattern 31 for transferring afirst bit value and a second pattern 32 for
transferring a second bit value. Further combinations of the patterns 31,32 may be used to
transfer synchronisation information. Each MSK pattern has a central part of at |east one full
wobble period, in the first pattern the central part 34 in non-inverted, while in the second

pattern the central part 37 isinverted. Each MSK pattern further has a starting part and an



to be as stable as possible, because during writing the write clock is derived from the PLL output.
Figure 3 shows MSK wobble modulation. The Minimum Shift Keying (MSK) 30 modulation uses a first
pattern 31 for transferring a first bit value and a second pattern 32 for transferring a second bit value.
Further combinations of the patterns 31,32 may be uséd to transfer synchronisatigi ihéocm2dat. Each
MSK pattern [ f at least one full wobble in the first pattern the central part 34
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20 performance of the p anger ing. en wants to store the permanent information
on the discagprshinggiteessardly embossing pits, these pits will be as shallow as the grooves and will

consgguently ge”eratec%‘héﬂv}’u‘?é%lé%ﬁ@%‘@é%@%% & tgvg%&é@&%%?é\m?af%ﬁhstﬁ&tdﬁsing

standard methods. One solution Is to e the pit r than t
permanent information, e.g. for copy-protection and digital-rights-management purposes.

Examples are media key blocks (MKB) and enabling key blocks (EKB) that are typically a
few MBslarge. The permanent information should be pre-embossed on the disc. A problem
arises in groove-only formats in which the grooves are made shallow to optimise the

20 performance of the phase-change recording. If one then wants to store the permanent
information on the disc by straightforwardly embossing pits, these pits will be as shallow as
the grooves and will consequently generate only avery small signal that is difficult or even
impossible to detect using standard methods. One solution isto make the pits deeper than the
grooves to enlarge the signal, but thisis difficult and expensive for manufacturing. Another

25 optionisto detect the shallow pits using atangential push-pull channel that is more sensitive
for shallow structures than the conventional central-aperture channel. The detection of this
channel is, however, not standard in optical recording and it is unclear how realistic this
optioniis.

The solution proposed is to enhance the radial push-pull (RPP) channel for

30 storing the permanent data on are-writable disc. Also the RPP detection system already
present in recording systems using a pregroove is more sensitive for shallow structures than
the central-aperture channel. The RPP channel is already available in drives for wobble
detection. Also, the same mastering facilities that are used to master the wobble can be

applied for embossing the permanent information. Any type of modulation which encodes



grooves to enlarge the signal, but this is difficult and expensive for manufacturing. Another 25 option is
to detect the shallow pits using a tangential push-pull channel that is more sensitive for shallow
structures than the conventional central-aperture channel. The detection of this channel is, however,
not standard in optical recording and it is unclear how Tealistic this option is. The 2@IMianlp26p6sed is

to enhance, the radiaj push- uII PP) channe| for 30 storin er t data op a re-writable disc.
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the o er side, as show area 43, to representa 1 Aternatlvely a transition from one side to 20 the

other coul@d@@ﬁf@@éﬂmmwh@mm@d RrEDrpov@dmisbeiaibathatehad ergprepneners a
groove. The direct digital modulated pregroove 41 is modulated in the following way: move

the track in transverse direction to one side, as shown in area 44, to represent a0 and to the
other side, as shown in area 43, to represent a 1. Alternatively, atransition from one side to

20  the other could represent a 1 and no transition a 0. In an embodiment a run-length limited
(RLL) codeis used to modulated the permanent data. A RLL code has a minimum length d of
consecutive bit cells of a same value. The constraint d=0 might be preferable to achieve the
highest density since the RPP channel is not limited by optical diffraction. The signal
detected in RPP is then similar to the shape of the wobble and can be detected using circuits

25 that are very similar to the circuits used for the detection of the high-frequency data from the
central-aperture channel. In an embodiment crosstalk between neighbouring tracksin the
management areais reduced. This may be achieved by alternating tracks with and without
data modulation. In an embodiment the track pitch in the management region can be chosen
different from the track pitch in the re-writable areas to optimise the push-pull signal and

30 thereby the wobble signal.

In apractica embodiment the amplitude of the transverse modulation isfor
example 10 to 40 nm, and the length of one bit may be equal to 320 nm to 640 nm. The
length of the bit may be chosen to correspond to a fixed number of bit lengths T of the user
data, e.g. 4T or 8T. Advantageously for the RLL coding the d,k constraints may be selected



(RLL) code is used to modulated the permanent data. A RLL code has a minimum length d of
consecutive bit cells of a same value. The constraint d=0 might be preferable to achieve the highest
density since the RPP channel is not limited by optical diffraction. The signal detected in RPP is then
similar to the shape of the wobble and can be detecte® using circuits 25 that are va&rMsinche2@s6the
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direction otia¢te TraeRPIAetuSbaNapastiiantIBIhay tarapase v s ttaniagitie ead\iagd 52 in the
radial direction on the track. The tracking actuator 59 may comprise coils for radially moving
an optical element or may be arranged for changing the angle of areflecting element on a
movable part of the read head or on a part on afixed position in the case part of the optical
20 systemis mounted on afixed position. The radiation reflected by the recording layer is
detected by a detector of a usual type, e.g. afour-quadrant diode, for generating a detector
signals 57 including aread signal, atracking error and afocusing error signal. The tracking
unit 51 is coupled to the read head for receiving the tracking error signal from the read head
and controlling the tracking actuator 59. During reading, the read signal is converted into
25  output information, indicated by arrow 64, in the read circuit 53. The apparatusis provided
with a demodulator 50 for detecting and the retrieving address information from the wobble
signal included in the detector signals 57 when scanning the servo track of the record carrier.
The deviceis further provided with a system control unit 56 for receiving commands from a
controlling computer system or from a user and for controlling the apparatus via control lines
30 58, e.g. asystem bus connected to the drive unit 55, the positioning unit 54, the demodul ator
50, the tracking unit 51 and the read circuit 53. To this end, the system control unit comprises
control circuitry, for example a microprocessor, a program memory and control gates, for
performing the procedures described below. The system control unit 56 may also be
implemented as a state machine in logic circuits. The read device is arranged for reading a



an optical element or may be arranged for changing the angle of a reflecting element on a movable
part of the read head or on a part on a fixed position in the case part of the optical 20 system is
mounted on a fixed position. The radiation reflected by the recording layer is detected by a detector of
a usual type, e.g. a four-quadrant diode, for generatin@ a detector signals 57 incl@&¥ilgaacte2008ignal, a
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modulation used on therecord carrier ap , €.¢. the direct digital modulation descr with
reference ssiTagenesad, hoiderapaple dheRible @yeadingeontrol unit 56 the head 52 is positioned above the

management area of theqeeqrdieaider a5ides6rReY AP EIER on on arecord carrier according to

the invention of atype which is (re)writable in, for example a magneto-optical or optical
manner (via phase change or dye) by means of a beam 65 of electromagnetic radiation. The

20 deviceisalso equipped for reading and comprises the same elements as the apparatus for
reading described above with Figure 5, except that it has awrite/read head 62 and recording
control means which comprise the same elements as the read control means, except for a
write circuit 60 that comprises for example aformatter, an error encoder and a channel
encoder. The write/read head 62 has the same function as the read head 52 together with a

25 writefunction and is coupled to the write circuit 60. The information presented to the input of
the write circuit 60 (indicated by the arrow 63) is distributed over logical and physical sectors
according to formatting and encoding rules and converted into awrite signal 61 for the
write/read head 62. The system control unit 56 is arranged for controlling the write circuit 60
and for performing the position information recovery and positioning procedure as described

30 abovefor the reading apparatus. During the writing operation, marks representing the
information are formed on the record carrier. The recording control means are arranged for
detecting the periodic variations, for example by locking a phase locked loop to the
periodicity thereof. The demodulator 50 is described above with reference to Figure 5.

Although the invention has been explained by embodiments using a wobble



15 reference to Figures 3 and 4. The permanent data is demodulated according to encoding scheme
used, for example the RLL encoding. Figure 6 shows a device for writing information on a record
carrier according to the invention of a type which is (re)writable in, for example a magneto-optical or
optical manner (via phase change or dye) by means tda beam 65 of eIectromagrﬁtiMmdhaﬁﬁﬂﬁ The
20 device is or readjng and comprjses the same elem the appa r reading
described %éygamc}h %Ef)ﬁ %‘Q@bﬁ soél Hé%%ﬁ%é’z‘fdr@g&ﬂ@fe ﬁﬁ'gt %%?1 eans
which comprigef dheheaseereleancatsraspiicar eist hasweémeemb@xmmeamemm SiLiEis@0 that
comprises for exa &Fgle a formatter, an err r encoder ggwﬂwel enc Eﬂgr Trae write/read head 62

has the safMRPRFAGHIEK | ﬂ%ere%@'ipg M&&W&P REYTRRE; %ﬁ‘ﬂl'&f‘ﬁ) the write
circuit 60. dbes mtﬁoemua@theqm@btoftm@plﬁrmﬁént@ﬂ@r\&retssqwarumé&«em@@mﬂtmmcaraow 63) is
distributed, over logi aI and hysical sectors cco to formattin d en oding rules and converted
into a%vrlte gH /d@zﬁ rP%aeé 5 ﬁl@@{@%?ﬁ %rﬂr‘gluﬂﬂl%g H%l%% %%trolling
the write meﬁeﬁé)eamg‘gnmofnnmmglthﬁemqﬂm nh@cmaﬂsmrrmheenyammpmpmw procedure as
described 30 bove r the readi us. During the wri eration, marks, re enting the
mformanoﬁ"é? %% 3&@%&3@%&?’%{ Qq‘iéfr&éﬁ C@F‘f?t{ﬁ . ar@%awﬁ l$8r detecting
the period mwmeﬂtedﬂaﬁanptemmﬂMmpmmdodkedcmtahbm\mmodlcstydﬁmtéd e
demodulator 50 s bed 2 ve with. ref rence t re 5. Altho the inventjon has been
explained B TRRUHSoe PaTGE I GHLTE 16535 TR 60 AoV n S MRl
para[tieterfeétlhrestdfskrmaydbweodulated, e.g. the track width. Also for the record carrier an optical
disc has been described, but other media, such as a magnetic disc or tape, may be used. It is noted,
that in this document the word ‘comprising’ does not exclude the presence of other elements or steps
than those listed and the word 'a’ or 5 'an’ preceding an element does not exclude the presence of a
plurality of such elements, that any reference signs do not limit the scope of the claims, that the
invention may be implemented by means of both hardware and software, and that several 'means'’
may be represented by the same item of hardware. Further, the scope of the invention is not limited to

the embodiments, and the invention lies in each and every novel feature or combination of 10 features
described above. 11 27 March 2006



CLAIMS: 1. Record carrier comprising a servo track (4) indicating an information track (9) intended for
recording information blocks represented by a variation of a first physical parameter constituting
marks that are optically readable via a read signal, which servo track (4) has a variation of a second
physical parameter detectable via a servo signal diffefdnt from 5 the read signal, the2vaviatahreodéhe
second physical parameter comprising a periodic variation modulated parts for encoding position
informatio Z{é@ g to a predetermined type of modulation, characterized in that the record carrier
comprises a management area in which the of the second physical parameter comprises further
variations different from the periodic variation, the further variations being according to a different type
of modulation for 10 representing permanent data. 2. Record carrier as claimed in claim 1, wherein
the predetermined type of modulation is a type of frequency or phase modulation of the periodic

variation and/or the diff Hon is.dir igi jon jn whi [ es of
bits are 1 'represented%%%éﬁ%&%m%y @'ﬁ%ﬁ%&\@ﬁ%ﬁ {gitman%vgﬁi%}g\g@@%@%%gr arrier
as claimedniteatisiin fRr wegarsimghintiirawtidigitel beksdidartesantech byiralstageii dmicsdanfodulpiiysiodRLL). 20
4. Record ' ' ' ' rel - tlg%alsi ' I for
copy-protefgc%rét\ﬁ éﬁgﬁgﬁ%ﬁﬁ&%@%@%@ﬁtﬂwgﬁ%{%ﬁﬁg asc aﬁﬁgd%ﬁggi%[}or ,%vherein
the manag@reas: aved ati oroof iaesdad Py seeb siayRies cistactall 2 5i 8 arseiner & gaaidif tesariirasd in
claim g or in the H%’m?% QEBSWCI ra ' EH{%F ' larger than
the tré&ck p%’ghvy%{r? Iﬁe’é of the reﬂﬁ?g]ﬁgmer c&@%ﬁ%ﬁ%@%%gstﬁﬁ In igg%qm*gﬁr%%ﬁon
track (9) inteaddatest passrivnEreddinganes tinociaoBoalizr aceidnP 06 Pradeiesminegl dypoef
playback j pLisi rigi Tele M tj j [ agion
track (9) oiﬁgaig(@o%cg%% ;&t%?oﬁrﬁ%{n%feﬁ%g@éﬁég%ﬁ%%% %é%]r%g@ el or%hﬁ}gﬁ;@)% tﬁﬁa%’iﬂ(% , which
device corftjsrigeharesasddnisien magiriesaonrser (Uthenicarictons el aredtiomy the prsiasligting

detector sigh@lfion, the further variations being according to a different type of modulation for

10 representing permanent data.

2. Record carrier as claimed in claim 1, wherein the predetermined type of
modulation is a type of frequency or phase modulation of the periodic variation and/or the
different type of modulation is direct digital modulation in which logical values of bits are

15 represented by displacements of the servo track in transverse direction.

3. Record carrier as claimed in claim 2, wherein the direct digital modulation is a
run length limited modulation (RLL).

20 4. Record carrier as claimed in clam 1 or 2, wherein the permanent data

comprises key blocks for copy-protection and/or digital rights management.

5. Record carrier as claimed in claim 1 or 2, wherein the management area is not
intended for recording information.

25
6. Record carrier as claimed in claim 1 or 2, wherein the management area has a
track pitch between neighboring tracks larger than the track pitch in the area of the record
carrier covered by the servo track indicating the information track (9) intended for recording
information blocks.

30



5 including a read signal generated by a variation of a first physical parameter representing marks and
a servo signal generated by a variation of a second physical parameter of the servo track, the servo
signal being different from the read signal, the variation of the second physical parameter comprising
a periodic variation having modulated parts for encodit®y position information accordin{yltwch 2006
predetermined type of modulation, an der?o ule%ion 10 means for retrievin%I he Pg?si_tion information
from the sérvo signal, R SCEZ 8™ h AV HEY NS OR N EIEE B L YS9 SHODE a
different tyeedieiraifsviaggreboskeitt dataftionaitomaneigeg)ant anerdrivdaiciethray adaimisef the
second physical parameter comprises further variations different from the periodic variation, the
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of a first physical parameter constituting marks that are optically yeadgble .via a read signal, which
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fa.
according to a different type of modulation for representing the permanent data.

15
8. Device as clamed in clam 7, wherein the demodulation means are for
demodulating frequency or phase modulation of the periodic variation and/or the further
demodulation means are for demodulating direct digital modulation in which logical values
of bits are represented by displacements of the servo track in transverse direction.

20

9. Device as claimed in claim 7, wherein the further demodulation means are for

decoding run length limited modulation (RLL).

10. Method of manufacturing a record carrier, in which the record carrier is
25 provided with a servo track (4) indicating an information track (9) intended for recording
information blocks represented by a variation of afirst physical parameter constituting marks
that are optically readable viaaread signal, which servo track (4) is provided with a variation
of a second physical parameter detectable via a servo signal different from the read signal,
the variation of the second physical parameter comprising a periodic variation having
30 modulated parts for encoding position information according to a predetermined type of
modulation, characterized in that the record carrier is provided with a management area in
which the variation of the second physical parameter comprises further variations different
from the periodic variation, the further variations being according to a different type of

modulation for representing permanent data.





