1 16 December 2005 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, which servo track has a variation of a physical parameter at a
predetermined frequency which variation is modulatedL for encoding record cafteD ecfanivextR5and
which servg track has modulated parts in which 5 the frec%%w(iy and/or phase of the variation deviates

from the pFRCRYFRMEE I BRRG AP TRESSRIYYDAEEE b il only said periodic variation. The

invention further relates to recording and/or playback device comprising means for writing and/or
reading information blocks in an information track on a record carrier that comprises a servo track
indicating the information track, which device comprises 10 means for scanning the servo track and
demodulation means for retrieving record carrier information from a variation of a physical parameter
of the servo track at a predetermined frequency, which servo track has modulated parts in which the
frequency and/or phase of the variation deviates from the predetermined frequency, and

non-modulated parts haVhweg oveyti eaickipessadia raaoedioarrith domepiisiegtinsefuotireck ¢heliesttogeamethod
for manufacturing, the record carrier. A record carrier and device for reading apd/or writing information
ave known B HGRRABERNBHIR 1S LTt S RPN, L 1t ation ignal 20
which includgstasitiot ssphoses pachineserotivigedidteaniomd reqaenih iintchddresonad esothiiated
information blocks.. The record carrier has a servo,track, usually called pregrpove, for causing servo
sionals o ¥ SO P LERh TG R AR Y B i D0 A R HBLHDh. of the
pregréovethefiadiceity \cadés pbastititihg vas ationlidel istssihenthe poctiaterstiaed ifrgouietivy  teadk, this
wobble leads to a v?%%i'og}[ff the servq? s%?‘flls and a wobble signal 25 can be generated. The wobble
e A

IS modulat@%nﬂgm%up B B 'ﬁo\éal'ﬂ fhformation. Usually the phase modulation
used for encoding digital pesitentiofoiurtatorelstesatieddditing Shifdri{esymadeds)céeomgisngrding the
o B o R AR S A R g mter
position intamiatibat Cofrpidsmsersben200k | Adpabigihefriferkabomtsckiemhichtdetitecomphesignal
Com%sesrh%'aynsfor scanning the servo track and demodul ation means for retrieving record carrier

information from a variation of a physical parameter of the servo track at a predetermined

frequency, which servo track has modulated parts in which the frequency and/or phase of the

variation deviates from the predetermined frequency, and non-modulated parts having only

said periodic variation.

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

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

from WO 00/43996 (PHN 17323). The information is encoded into an information signal

20  whichincludes address codes and is subdivided in accordance with the address codes into
information blocks. The record carrier has a servo track, 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 constituting a so-called wobble. During the
scanning of the track, this wobble leads to a variation of the servo signals and a wobble signal

25  can be generated. The wobble is modulated using phase modulation for encoding position
information. Usually the phase modulation used for encoding digital position information is
called Phase Shift Keying (PSK). During recording the position information is retrieved from
the wobble 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.



frequency components in the frequency range which is used by the tracking servo system. Hence the
servo system is disturbed by the wobble modulation. Further the modulated wobble signal may
comprise high frequency components in the frequency range of the 5 information signal, and therefore
disturb the correct detection of the information from th@ retrieved information sigri2écéntberr?00fect of

the invention, for example, to provide, a record carrier and 10 devjce in.which the aboye disturbance
due to the wobble signal i€/ .t}i‘é&\%ﬁb%tﬁ%'ﬁﬁ@ﬁﬁa%‘%o 8?698%&8%'%]/9% in the

opening p#regiamly ¢eropaneateiiz ek ifrdhadriberalarant thesiasatignis suoriagiatyoegaténious at
transitions, between the modulated and non-modula arts. Further, the recording and/or playback
device a5 HEQERDITNASGHEN o DB eSO et LA IRt R neans 15
comprise aateblosgnaanafeosipiessinigmiasiatey amisopiaiting dietfangiatisraegeetththe modulated
and ngn-mogdulated parts at which the slope of the variation is substantially continugus. The invention
s basta o0 e R QAR FaH O oL AP RS AR BT (ation of
the servo tretilevedunlty oatied sigidle, inter alia for write-clock generation, which wobble is usually
predominantly monotonic to reduce write 20 clock jitter. In modulated parts the frequency is changed

or even phase jumps are used, and the transitions between not modulated and modulated parts occur
when the amplitude of the wobble is zero. The inventors have seen that due to the discontinuities in

the slope of the wobble of such transitions additiongl low and high frequency components are
generated i the resultlid STDISGhAIS) ST B AR RN G A ETH EUHSh Bwhere the
25 an(litudevisenotvzrichiig aliteeedisaidiapesaludm tanvwobbid aigaakignadilneidre and the modulated
Pt kR e
sinusoidal ia_:rmdalhaetma'azmitinnbmtbd%edfaphﬁmﬁéﬁtm@t_iﬂmﬁﬁ@l mmm_ammmmnsisome _ .
BN L T L T L
preferred elmboelab dassridfathantinetbpehi dg yaegraph ieduhdarired iadtet dieienibeuietrentceaase given
in thigurthcec{rﬁrl)?iignesdetection means for detecting modulated parts starting at transitions between the
modulated and non-modulated parts at which the slope of the variation is substantially
continuous. The invention is based on the following recognition. Many optical recording
formats contain a periodic variation of the servo track, usually called wobble, inter alia for
write-clock generation, which wobbleis usually predominantly monotonic to reduce write-
20  clock jitter. In modulated parts the frequency is changed or even phase jumps are used, and
the transitions between not modulated and modulated parts occur when the amplitude of the
wobble is zero. The inventors have seen that due to the discontinuities in the slope of the
wobble of such transitions additional low and high frequency components are generated in
the resulting wobble signal. By shifting the transitions to a point in the wobble where the
25 amplitudeis not zero but where the slope of the non modulated signal before and the
modulated signal after the transition are substantially equal such disturbing frequency
components are reduced.
A further embodiment of the record carrier is characterized in that the
variation is substantially sinusoidal and the transitions are located at the minima and/or
30 maximaof said sinus. The advantage is that at the peak values of asinus, i.e. the minimaand
maxima, the slope of the signal is zero. Hence a change in frequency can be applied while the
slope of the signal is continuous.
Further preferred embodiments of the method, devices and record carrier

according to the invention are given in the further claims.



3 16 December 2005 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 5 description
and with reference to the accompanying drawings, in which Fig. la shows a record carrier with a servo
track (top view), Fig. Ib shows a servo track (cross se8tion), Fig. Ic shows a wabewaabee2003rack
(detail), Fig. Id shows a further wobble of a servo track (detail), 10 Fig. 2a shows the modulation of
MSK-sin, Fig. 2b shows the modulation of MSK-cos, Fig. 3 shows MSK-sin and MSK-cos signals, Fig.
4 shows shows the power spectral density of a data bit, Fig. 5 shows a device for reading information

blocks, 15 Fig. 6 shows_g device, for writing information blocks, Fig. 7a shows the power spectral
densites for a bit patter 156 95 SR SR T VTP L SRRt Y B SR the
Figures, elemieats/ithiehecaicesponsldaisidiments ddeerdyddasorigast baxephs isaméolieienagce

nume Is.§0 Figgla shgnwséﬁ %Fc-sha ed record carrier 1d)rov.ided.witfh)a track 9 intended for
recording fro™ G SFHE R 5%@%&'&'% SO N ﬁH a spiral pattern of
windings 3. Fig. Ib is a drapstashtas takeordrdiriefingth-dsehibersekgrdbodsig) 1, in which 25 a
transparent substrate 5 s prgvided with a recording layer 6 and a protective layer 7. The recording
layer 6 may be optically'lﬁﬁ[i)tih %F&?&F%{&H%ﬁ% %%g%?? e, or magneto- optically writable by a
device for writing informitipn ssiaivasativeisiovinaGERaratkafalear), CD-Recordable. The recording
layer may also be provided with informatign via a production process, in which first a master disc is
made which is subsequ%ef'ﬁl #ﬁf%ﬁe%l H{ﬁaﬁg\ﬁ r%sér?%‘.’#{é’ﬁﬁﬁ@f%ﬂon is organized in
infordGtion blocks and iEi e Reesents dheynaalitatiign wfad&lesimarks in the form of a succession of areas

reflecting much radiation.ang, litfle radiation,such as. for example a succession of pits of different
lengths in a CD. In one éﬁﬁggdﬁiﬂ%’ , ﬁgngg%f'&o nohi%%?':%? carrier of a rewritable type is indicated
by a Fig. 3 shows MSK-sin and MSK-cos signals,
Fig. 4 shows shows the power spectral density of a data bit,
Fig. 5 shows a device for reading information blocks,
15 Fig. 6 shows a device for writing information blocks,
Fig. 7a shows the power spectral densities for a bit pattern
Fig. 7b shows the power spectral densities for afurther bit pattern
In the Figures, elements which correspond to elements already described have the same
reference numerals.
20

Fig. 1a shows a disc-shaped record carrier 1 provided with atrack 9 intended
for recording and a central hole 10. The track 9 is arranged in accordance with a spiral pattern
of windings 3. Fig. 1b is a cross-section taken on the line b-b of the record carrier 1, in which

25 atransparent substrate 5 is provided with arecording layer 6 and a protective layer 7. The
recording layer 6 may be optically writable, for example via phase change, or magneto-
optically writable by a device for writing information such as the known CD-Rewritable or
CD-Recordable. The recording layer may aso be provided with information via a production
process, in which first amaster disc is made which is subsequently multiplied through

30 pressing. Theinformation is organized in information blocks and is represented by optically
readable marks in the form of a succession of areas reflecting much radiation and little
radiation such as, for example a succession of pits of different lengthsin a CD. In one
embodiment, the track 9 on the record carrier of arewritable type isindicated by a

servopattern which is provided during manufacture of the blank record carrier. The



servopattern which is provided during manufacture of the blank record carrier. The 4 16 December
2005 servopattern is formed, for example by a pregroove 4 which enables a write head to follow the
track 9 during scanning. The pregroove 4 may be implemented as a deeper or a raised part, or as a
material property deviating from its ambience. Alternatvely, the servopattern rbéipecsrslsrd0os

alternation of elevated. and deeper windi , referred to as land and groove 5 patterns, with a
transition FEYORRIPHD S O Ol S ORVLE By RN SRR M RErd Ao Rhbwo
examples ofearaekiodiashgastatiom@Ehe pysigebwasamstere ol eneregice edapbe dvenhided Fig. 1c
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position infasnatiesiss ot broal iematiionesisel avafadi arel cledecp nivitidigy refartoasikanddad gndbes
modulation. A description of a rewritable @/Stem which is provjded ﬁﬁith position information in

D
such & wa s Be Yol D00 6aT EBS OYZ o8\ °A A RERAE UG {Sr, for
example, regatalrihd st lwiedxanipies e saseyvbiibapesioaionlbf caprsasitaghiransignalsthehe variation of

the servo track includes relatively large pasts of monotone 15 wobble, so called pon modulated parts.
Furtner BB atR VN & B AR ALPE 4 LR R0 PEHALE AP e Hiboble
deviates frean dtierpoe tesevidihe d ki hialshl E@aories, coatbhbbl esigndhiac pads Njigesasinofsthe
modulation o ISK}Tin' The fiI Lge shows the %%r?iget(igns in a.gnodu tedé)art of hhe Wo%a(lae. In the
Minimum %W@e&% rs%ﬁ@‘&% "TASRLN GVARRF B0 PSRRI U 85 BLISPof the
woblle 21tionendde ertethpiatipichf2Pmstaoti g catitis 1z ée i saigof Ahdesopiphien tha damrtsblee 1 is
represente a frequency which js 1.5 times. higher, so a positive starting wobble 23.or g negative
cearing wad B L 1 R i R e S R A A s the
wobble freq@en@So0{wbld) H2338heAveamesprittnrinegy alsoychristsvafh f oV ekaBlK - seguleel frequency
changes a(tj.tge 2§eéerqb%gﬁsin%s R’f We wohbl Isignal. ,tAt ttﬁé}oint%lwhere the frequency changes the
slope is dieZohtthtoe. |guerren B UfORERE RoaGrEen 3F SRS >The figure shows the variations
in a modulated part of tHénenadridia oinafibdvaarvouracs it Kadssmg atoshukatye patéSK roosdtandata value

0 1s rppres e X I R hab NG QRIS OIS S A 1OL A8 Y Wort parts
where the frequency and/or phase of the wobble deviates from the predetermined wobble
frequency, called modulated parts.

Figure 2a shows the modulation of M SK-sin. The figure shows the variations
in amodulated part of the waobble. In the Minimum Shift Keying sinus type (MSK-sin) adata
20 vaueOisrepresented by afull period of the wobble 21 or an inverted period 22, starting at
the zero crossing of the wobble. The datavalue 1 is represented by a frequency whichis 1.5
times higher, so a positive starting wobble 23 or a negative starting wobble 24. Hence the
MSK modulation is based on sine waves with frequency 1.0 times the wobble frequency
(fwob) and sine waves with frequency 1.5*fwob. With M SK-sin the frequency changes at the
25  zero crossings of the wobble signal. At the points where the frequency changes the slopeis
discontinuous.
Figure 2b shows the modulation of MSK-cos. The figure shows the variations
in amodulated part of the waobble. In the Minimum Shift Keying cosinus type (M SK-cos) a
datavalue O is represented by afull period of the wobble 25 or an inverted period 26, starting
30  at the maximum or minimum amplitude of the wobble. The datavalue 1 is represented by a
frequency which is 1.5 times higher, so a positive starting wobble 27 or a negative starting
wobble 28, aso starting at the maximum or minimum. Hence the MSK modulation is based
on sine waves with frequency 1.0* fwob and sine waves with frequency 1.5*fwob. With

M SK -cos the frequency changes at the maxima or minima of the wobble signal. At the points



30 at the maximum or minimum amplitude of the wobble. The data value 1 is represented by a
frequency which is 1.5 times higher, so a positive starting wobble 27 or a negative starting wobble 28,
also starting at the maximum or minimum. Hence the MSK modulation is based on sine waves with
frequency 1.0*fwob and sine waves with frequency 1.%fwob. With MSK-cos tlié deqgerabeyaiiBnges at

the maxi ima of the wobble signal. At the points 5 16 December 2005 where the f
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waveform of MSK-sin hag a PC compagnent, The DC com t may be nce an inverted 1.5
b MSREHENABTOAE, LIPS BB ok W B Sk TS o RS RSO fation
results in |exS chftipopiag rigooebautsst perRents ertdael oW freshiMTBr -smgevelenanblothervo systems.
Figure 3 shows MSK-si MSK-cos signals. figure shows examples of the modulated wave
formeor MIBRIEH G A PR P L b R o0 R BB show e
wave formfragtieacsisortpolidnises el ddSiegiredtsiangd rébhaiecas\oigidierher reference, the
single-tone sine or cosine signals are shown d_lines). Both examples are for data bit with a
ength of 5 wobble pendS UL TS KR AT U R AR o s L BB s SoB i
reference thdmguohal atedandv2iiotmsfernvidiesi pgBR)danti a3 quar{BBsfandsisyiie darabibl T g present.
The top trace 34 he difference between the. MSK-sin (left) an K-c ight) wave
forms and G, CARE il 12 MO T BETIE DR ML 000y SRa R TLETH of
multiplyingMISK veag€rfghthsF¢B8 2eB& pratht Heesirederemoe simelay eodrigLsig s v sh shmovwe(dstiedtral
density of a data bit, The salid line 41 is the spectrum for MSK-sin, the.dashed line 42 is the spectrum
for MoK-cLOmE bR S At ek R Rl e B S, T MRl ot
words, MStartocfisuzt adata bingriedesdidienlzibgy e trerefgreore po Feuiredachod 2th ¢ rfitter eddulere
narrowly b¥ 8trri1e d ts%%%r than MSK-sin, The d[ft
uft

compared I, aBpeRdg o e epﬁé%ofgr%%%ﬁﬁ%%ﬁ&ﬁ%ﬂ?éiﬁt@rﬁé%%ﬁzg shows
a reading déVecents [stamemihaVEsOrd redieiigrabd\MSitgas(i glethdiaged binfis snd Boef eregaioad discs
and toemaltngh S e P hannel ading R HIRS LS LR HATH G the ki igiiom e
(32,35) with the reference waobble.
Figure 4 shows the power spectral density of a data bit. The solid line 41 isthe
spectrum for MSK-sin, the dashed line 42 is the spectrum for M SK-cos. The spectrum 42 of
MSK-cos is narrower than the spectrum 41 of MSK-sin. In other words, MSK-cosis
20  producing less disturbing frequency components and can be filtered more narrowly by the
detector than M SK-sin. The detection performance of MSK-cos will be better compared to
MSK-sin, depending on the resulting signal to noise ratio after filtering.
Figures 5 shows areading device for scanning arecord carrier 1. Writing and
reading of information on optical discs and formatting, error correcting and channel coding
25 rules, are well-known in the art, e.g. from the CD system. The apparatus of Figure5is
arranged for reading the record carrier 1, which record carrier isidentical to the record
carriers shown in Figure 1. The deviceis provided with aread head 52 for scanning the track
on the record carrier and read control means comprising drive unit 55 for rotating the record
carrier 1, aread circuit 53 for example comprising a channel decoder and an error corrector,
30 tracking unit 51 and a system control unit 56. The read head comprises optical elements of
the usual type for generating a radiation spot 66 focused on atrack of the recording layer of
the record carrier viaaradiation beam 65 guided through optical elements. The radiation
beam 65 is generated by aradiation source, e.g. alaser diode. The read head further

comprises a focusing actuator for focusing the radiation beam 65 on the recording layer and a



arranged for reading the record carrier 1, which record carrier is identical to the record carriers shown
in Figure 1. The device is provided with a read head 52 for scanning the track on the record carrier
and read control means comprising drive unit 55 for rotating the record carrier 1, a read circuit 53 for
example comprising a channel decoder and an error c@rrector, 30 tracking unitL6 Danehzbey 2085

control unit 56.. The read h comprises optical elements of the usyal type for generating a radiation
cot 66 ol KIS AL AR B B PR BOEEY SPemeot S C o B S A AT B guiced
:jhf?jugh ﬁﬂﬁ@ﬂ&.a:]ﬁﬁwﬁadf -ahfdwm@@i@‘dglﬁohﬁf@mﬁwﬂgwwa@;@@;pﬁﬂa&ii&@ﬁmss?m@asb& mlager A
iode. The read head further comprises a focusing actuator for focusing the radiati eam 65 on the
ocording AR S B Dbl B0 SaC DALtk S PV RIS GOLA S A Q06 i
radial direciaspticel eeaamitesrahtyeod aedhgead aruparaiing tasaagiesitiansnigating sfefestenraely
positigning the read head 52 in the radial directjon on.the track. The tracking actuator 59 may
Compine T B, 3o e O BE A B I O P P gl of
reflecting elgsieanisancuiterl oviedfixpaposftibe. rEaslrhdiati o refl ected by tha iésertipesitips is the case part
of the optical system is, mounted on a fixed position. The radiatian reflected by the recording layer is
(etocton HAPELRIER SRR A AYBLAC P R G Loy (A ALY ASEER signals 57
including asigpetisSgnad) @irgckirgosignshrateadkinsentpesret sfgoad ngeroaciang . ik fradsingupled to
the read he r.receiving. the trackjng error signal from the read head .10 and controlling the, tracking
actuator S0 DA PRI IS AL S B ST PRGN G FEEEY arrow
64, in0he mrabcomrolting.tRde ke abusatoBoVvidiaiinguwidadinga thiressdigaal s Edhiertddieting and the
retrieving address jnformation from the detector sigpals 57 when sganning the servo track, of the
record carFUIPLEAS VTS RFRP LR A i B o Sl 8P eI RP LS Rinands
from a contridHiag aduirgss tiatdchos\Eil¢on detéatimgpandeharatrfevi ngratidiieg)i tiieraparefsnibecontrol lines

58, e.g. a system bus connected to the drive unit 55, the positioning unit 54 the addres tector 50,
e ek B e AERA SrElPa LS SRR QD S el IR et o

circuitry, fqrexaletple th ensystarocagsalryai Pb6d crmecsenmgryoandarolsthag at esntiat | peyfoymputerthe

procedures described below. The system cantrol, unit 56 may also he lempented as a .20 state
hacine rISEE chant S T e R R TR T AR B

periodic vaatiecied . thedntie uaiil S8 dbé [@ositenneg drebbdy dhe addressatetentmr b 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
20 statemachineinlogic circuits. The read device is arranged for reading a disc having tracks
having a periodic variation, e.g. a continuous wobble. The read control unit are arranged for
detecting the periodic variations and for reading in dependence thereon a predetermined
amount data from the track. In an embodiment the read clock is synchronized to the periodic
variations and the read circuit 53 reads a fixed number of channel bits for each instance of the
25 periodic variations. In an embodiment the read control means are arranged for retrieving the
data from an area of the track following an unrecorded area. In the read circuit 53 the read
clock is synchronized to the periodic variations in the unrecorded area and the reading speed
is adjusted during scanning the unrecorded area. Hence at the start of the recorded area the
read circuit 53 islocked in to the speed of the recorded data. In particular the address detector
30 5S0isarranged for reading record carrier information, e.g. position information and recording
control data, from the modulated signal derived from the modul ated wobble. The address
detector 50 has a detection unit for detecting modulated wobbles starting at a predefined
transition point in the wobble signal, at which transition point the slope of the wobbleis

continuous. For a sinusoidal wobble having the transitions at the maxima (or minima) the



detecting the periodic variations and for reading in dependence thereon a predetermined amount data
from the track. In an embodiment the read clock is synchronized to the periodic variations and the
read circuit 53 reads a fixed number of channel bits for each instance of the 25 periodic variations. In
an embodiment the read control means are arranged for retrieving the data frd® Recangzeof®8 track

varitions TR A ABPRLPIPLIS 8 SR PEATIH R B, A0 CllPALH A GO IR FeRordec

area. Hen@@t@ttmfsetarknjdwmﬁaﬂfﬂtaabﬁ@dr@adwemqlué&yssbwmmn@ﬂm&wame@ @hahe
recorded data. articylar the address detector 30 50 |sa ed for readin ecord rier
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detedted fmfnrmayonmwllsenppl ®dnal after a long sequence of non modulated wobbles. The

occurrence and value of.a data bit is det ctedPased on th ulated wobbles. In further
embodiments other typé:a %‘%’S@ PSRRI Co LAt P{Hé%gi‘u%%ﬁ%‘” CS‘H Src%%?é?”l%
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comprisesdamtetangales avfochebtepree me(sammabdeemmdsahmgndejontrol 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
write function and is coupled to the write circuit 60. The information presented to the input of
20  thewrite 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
above for the reading apparatus. During the writing operation, marks representing the
25 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 address detector 50 is described above with reference to Figure 5.
Figures 7aand 7b show the power spectral densities (PSDs) for MSK-sin and
MSK-cos for two different bit patterns that are repeated periodically. Figure 7a shows for a
30 certain bit pattern the PSD 71 for MSK-sin and the PSD 72 for MSK -cos. Figure 7b shows
for another bit pattern the PSD 73 for MSK-sin and the PSD 74 for M SK-cos. It shows that
the PSDs for M SK-sin and M SK-cos are substantially the same in the central parts of the
spectrum. However, at low frequencies around 0.1* fwob the PSD of M SK-cos is more than
10 dB lower than the PSD of MSK-sin. Thisisrelated to the absence of DC content of a one



encoder. The write/read head 62 has the same function as the read head 52 together with a write
function and is coupled to the write circuit 60. The information presented to the input of 20 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 a wr@e signal 61 for the writé6&sstdrabel @203 he

system control unit 56 is arranged for controlling the write circuit 60_and for performing the position
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and MSK-cos.are substantially the same in the central parts of the ctrum. ever ow
aquonG S TR, b & S T e M e P bt e g e s B
MSK-sin. Ebisi sssoatietgicbt ddiverahae tieeRSIDCradisiE réosf Blee Bdd3rebing éred085cyfwob period

segment of the MSI%—cos Si naltrifo\i;%ﬁmlfle atl1.5* f\No%\%hereas such a one period segment of
MSK-sin doE8PAVES BT £ 4 956%%%&5% 7 the signal at the next (inverse)

MSK18in segment. The lalthinggiugrdnspeicinuvastiebtSikptaisiés thuembobistantsils tovear dbblethat of
MSK-sin which js an advantage because of the lower 5 distortion of the,seryo. Fyrther, a more smooth
e o PR T v o etk B R R e G e G o
discontinuduisoebtithegradrd banreerthe dretiakdicy. bbsbegesdédstbed hetogiefmeqdiensyctaage above
2*fwob the PSD for MSK- cos is somewh tI{).vver h qt e PSD for MSK-% s. Hence less disturbing

Y rS‘?; n ﬁ

frequency r@gﬁ]n&)'ﬁer'l S %rré Fo DN T |gr'15err] uenc'>p rtahsgegscg s%r.]tl eAVﬁ%jugcﬁ TR V&ntion has

been explaioeshby excibdd imeptssastegioieb lelemedd oladiops tuay tibe |sstdd bl paeameate sodithe track

may ?rc?emOdUIat%ge&H% theeltrack wijdth. Also {or tqﬁ record cargier an gﬁtlc I dlSﬁ: has b(-%gr} cifscrlbed,

but other maendigf such a&'a r%rgsrr‘mte %%%%’:t &F %éjp()jee, may be tsed. TS rnotgac,) tRat w?l 'ﬁnlseﬁobuhment the

word '‘compnigirgference 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 liesin each and every novel feature or combination of
20 features described above.



does not exclude the presence of other elements or steps than those listed and the word 'a’ or 15 "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 bel rDptemeetezbdy 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 2Rl A novel feature or combination of 20 features described above. 9 16 December 2005
CLAIMS: 1. Record carrier comprising a servo track (4) indicating an information track (9) intended for
recording information blocks, which servo track (4) has a variation of a physical parameter at a
predetermined frequency which variation is modulated for encoding record carrier information, and
which servo track has modulated parts in which the frequency and/or 5 phase of the variation deviates
from the predetermined frequency, and non-modulated parts having only said periodic variation, the

non-modulated parts y e t that
the sIopeTof the varlat?(')s#&lg gﬁ"iﬁn‘é% ﬁ gu%l% %gt I'I’%I:’]H;KAQ:]%%I&%\#V%%I’] ch“ r(r?]'lc?)ﬁldéq Bb (J%E r?d@)
non-moduriteedbp s r a2l rﬁgetrliaﬂmamerkﬂiwk@mbmhrﬁetammckvh@r«mstae/araatmmnf|§1$ﬂlty§taaltlalIy

Si““SO.'le %an Ef‘ \él%ﬂ%é’ﬁl?&?“ﬁ&@gﬂ%& Z\ﬁ]%&iﬁ‘]@%ﬁ%{%@fdféﬂgét\?aﬁbgﬁ%i?g@éﬁa”ier

as clalm erein a fir ated parts comprises
transituomaretﬁnenh;rmabdmwgnﬂ oihich ﬁmmam@oh@pmwm@p@bpﬁﬂm ainels ibetfrequentytendioed

frequency,and GPMRSRANCING ALt &%P&H ﬁéﬁ&&ﬁ'ﬂ E@?r{gﬁgﬁﬁ%d‘ ﬁé}?rﬂbﬁ’l%gd’gﬁ%rs 4.

Record carrler as claimed in clalm , wherein t rst part asa corresponding to one period of

the predél@rmmedvrsqdmwcandmlam@alm EOSNERsbaed m‘t&ba@g:ralmwlm lergienwa thwiespedh the

modulat I@ﬁilaef%ﬁ k fi By lated
perlodlc?[/arlatlo g g’i@"’?‘% carrier as%%l?]nlggﬁin § & 18(;r 2, ﬂ gr@#ﬂg? gg%(r)@l{éﬁly%e modulated
25 parts %mwawwmmmwa@mmmdwam@ﬁm said modulated part corresponding

to m / 2 periods of the predetermined frequency and corresponding to p /2 periods

10 2. Record carrier as claimed in clam 1, wherein the variation is substantially

sinusoidal and the transitions are located at the minima and/or maxima of said sinus.

3. Record carrier as claimed in clam 1 or 2, wherein a first part of the modulated
parts comprises a variation at a transition frequency, the length of the first part corresponding to

15  m periods of the predetermined frequency and corresponding to n + 0.5 periods of the transition
frequency, n and m being integers.

4, Record carrier as claimed in clam 3, wherein the first part has a length
corresponding to one period of the predetermined frequency, and n equals 1.

20
5. Record carrier as claimed in clam 1, wherein the modulated parts comprise at

least one variation of a phase inverse to the phase of the not modulated periodic variations.

6. Record carrier as claimed in claim 1 or 2, wherein at least one of the modulated
25 parts comprises a variation a a second frequency, the length of said modulated part
corresponding to m/ 2 periods of the predetermined frequency and corresponding to p /2 periods

of the second frequency, n and p being different integers and being both odd or both even.



of the second frequency, n and p being different integers and being both odd or both even. 10 16
December 2005 7. Recording and/or playback device comprising means for writing and/or reading
information blocks in an information track (9) on a retprd carrier that comprises Beasnbérerdoi4)
indicating the information track (9), which device comprises means for scanning the servo track (4)

and demodulation means for retrieving record carrier information from a signal 5 generated by a
variation 6f a physical P&FarAEI@ ahfitAe RlaneaK LR/ Hie-CoPRIEBEIoNTRRRN S EUAHENI0 \IRTKA" SER Wack

has modipdplRRIESHIRAKEIAN ARG HFSAHANSY PAK QOPBAEreEANS d4rFaliaRb: ARVRIPSE 808 track

predetermined frequency, and non-modulated parts having only said periodic variation, the
non-mod({fthi&\di FEHRILBMYTRIEMY IsRee (Rih YBISHed P e ROMIiRIRIBEFAIS] VRARHCIEF M that
the demagliRticl ARAEFRAREFSCRBSIONINGaRf(RY) fetariesifetharbfhiaesh A RadgRERIting

at transitions between the modulated and non-modulated parts at which the slope of the variation is

substantidAEFIRH MY GRLIEAISONAE & REYS SRhBRI AEISH Al HNG/PREVEIH 36k JRRKRSISRBIAGY STEaVERRY the
transitiongaen 1959t & ANRSVRINA 2004 T8 3XITIRI Bh TR PiRMEn AP AR ABIREH0S MRANE RN 15

are for detecting starting at said minima and/or maxima. 9. Device as claimed in claim 7, wherein the

detectiondRaaiRs (507 Hie RPARETIRRS! dr FisTIRYy BPERBUROCHIARb AL b} BAVHES TN BHSePRiftihhase
of the not,grrglulatanesiPRisdVRIER!PARs i Hg . rARHIEE A SrRIMAH ireglatité, thb eretutiedptp@ion

means (50) comprise a matched filter based on the frequency spectrum of the si%ga:&%?nerated by the
réft

modulatedFEHE 17¢d iethdldr SRmRALAm e 6°0 BE fEHEiRC iR eRRs 8D EF1i8PBGided
25 with arseivrieagal® dRelicriacrandiisisiinadiask (Rodolardeshdaicieesdinadafparpationmigrks,

which servo track (4? is provided with a variation of a physical parameter at a predetermined
frequenciARPERIBRYATISLHAD R RPN QR R Sord carrier information, and which servo track
is provided with modulated parts in which the frequency and/or phase of the variation deviates from
the predetermined fregéjency, and non-maqdulated parts having only 30 said periodic variation, , the

non-modtiated parts beRSReIZVER TR d WithHEs fe MRS thEVRKEPPalts SESPAe rBRd th&that
transitiong PeineenEEsIReaatank ANH NRaRPSUIRIR MR BM SRRy idrsikeclinaibe miepe Eidhe

variation substantially continuous. . = i
15 arefor detecting starting at said minima and/or maxima.

0. Device as claimed in claim 7, wherein the detection means (50) are for detecting a
number of periodic variations of a phase inverse to the phase of the not modulated periodic
variations.

20
10. Device as claimed in clam 7, wherein the detection means (50) comprise a

matched filter based on the frequency spectrum of the signal generated by the modulated parts.

11. Method of manufacturing a record carrier, in which the record carrier is provided

25  with a servo track (4) indicating an information track (9) intended for recording information
blocks, which servo track (4) is provided with a variation of a physica parameter at a
predetermined frequency which variation is modulated for encoding record carrier information,
and which servo track is provided with modulated parts in which the frequency and/or phase of
the variation deviates from the predetermined frequency, and non-modulated parts having only

30 said periodic variation, , the non-modulated parts being relatively large with respect to the
modulated parts, characterized in that transitions between the modulated and non-modulated
parts are provided keeping the slope of the variation substantially continuous.





