; rse3exul " ~N6TI N'WO U3/ 113-127 PCT/1B02/0393-1 Record carrier and apparatus,
for scanning the record carrier The invention relates to a record carrier
conpri siwm@ 00320 track indicating an information track PCA{IBAZGY3€ or
recording information bl ocks representell by marks, which servo track has a
periodic variation of a physical ,paraneter, at.a predeterm ned frequency and
modul alegorsnarseriage apREAHS ASF 55 ng}?rpﬁqrgrcmqron according to a

predet erm ned type of nodul ation. The invention further relates to

recordi ng and/ or pl ayback device conprising neans for witing and/or

readi ng i nformati on bl ocks in an infor ' ; on a record carrier that
conprises a servo track indicating them‘mmm@mmmmltrack, whi ch devi ce
conprises neans for scanning the servo trac an enodul ati on neans for
retrieving position 10 information froma sf4Hal generated by a variation
of a physical paraneter of the servo track at a predeterm ned, frequency,

whi ch servo trackTHedisverdibnirelated tparecord earricheorapiasiog maerye Siack BidiGaHR8 ARt i on
according to.a predeterm ned type of.nmodul ati on ' ' her

el at eanfesmating EHgT SR IR g PERLCT PlogroRiSaispY B bispkt, Wio)

carrier mg?_ﬁc[% 8 JeRbdicaafhfish NLHRYsioM pirameter af #predtieaninad dreljnenvy ahdom WO
00/ 43998 ( \{H? 2§’;e. Tﬁe inflqr_rrajﬁ}%; t_opbe recorded i s encoded in{o an

i nf or mambdulatei gars fadencoding ppsiders inferanasion asenrdingdn @ predeigrunss BReT n
accordance wi,th the address codes into information bl ocks. The record

car 5 ermpdulgtion, ecordabl e type and has a 20 servo track, usually called

pregroove, for caygl EeSEsV/RArBEORMS theededigg aadat ptiybivknieyxarompgisinge
track. A physical paraneter, e.g. the radial position, of the gre oove

per i odi mehhs/fov switing and/oa repdignormatien blockyinarcpiormation fiack Ay 2 229K cal | ed
wobbl e. Duri t he scanni ng.of : el s L ; dedt i on
of tho. FHEPLH folgiseg oo ek bR e nfClnmbRRLE SR Relife Soiled
The woblegnd for 0auira thE sé@v6 ok gl damaedilstipn méardFonethidvang posittai ng phase
nmodul ation for encoding position infornati ofn. The fhase nod%t&lat I on oL

f r etfieninformatisndrar @ signebemsratethbya VRN R ERhySISel RATFRCtT PR STV frack

sel ected to m ninal ' r tRE Bhéehd r equency
in the %%meget§ "ngé?ﬁegié%{ggbgh{uﬁg? %%gﬁg%?ﬁpgfaﬁe%gﬁiont rol the

recor di Resifee afforndivheacsordiigabiatpreddterhtirediype ofinodviationt i ons needs to be

non nodul ated, i.e. having the zero crossi ot shifted from :
The inventign further relates to ameﬂx%ﬁ fgr 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 a recordable type and has a

20  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 at a predetermined frequency constituting a so-called wobble. During the
scanming of the track, this wobble leads to a variation of the radial tracking servo signals and
a wobble 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
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W O 113/ 03e27 PCT/1B02/11393-1 2 the nom nal positions. During recording
the position information is retrieved fromthe wobble signal and is used
for posiwWOOHOMY2T he i nformati on bl ocks by keepi ng a preddGIyiBa2/#38B4Ht i on
bet ween the address codes in the inforn@tion blocks and the position

I nformation., Further rmanent data nay. .be.accomrmdat
l:ar ri eﬁh%m%afmltmﬁﬁﬁ??%?w s @’F Hoﬁlélog 1%%@.??%&@%8?%%&21&?9%% 5
per nan%fcégx?fjﬁfdais " fo? ggﬁ{iéﬁing M inBindafién B%AcﬁéTBS' kléé‘piﬁg)é prédefinerettaioa on t he

record rier or nanagenent "i nfornmation. probl em of the known systemis
that atbetweendhs addyesseodesiarthe tdormationtbhecks avd the pasitiandpiqrmatipn HE@eHy t he

avai |l abl e data _capacity of the servo,track, |t is. | e
- i nvent iP§ANansh A3 mppy be chm%&tgﬁropgpc Beﬁardd%?%reusf%%?%Oﬁﬁqa(sﬂj%eo%%%unt s
of ger nRogR ifBhAate) WiASH ponfiBed CRRIMRY8sBpriscARADE tiRgparamétbe fomvriting on a
record carrier as defined Tn the opening paragraph is characterized in that
* the rechtadorctereard camier Pumenagemenhigdoratatioar ea i n whi ch the servo track

conpri ses permanept ta r.epr.esent - fart LAt ' si cal
parameter, the fu&?ﬁemgfﬁgﬁl?’@ﬁgl %gfeﬁélséfé%t&r@ g‘frrr%la?%tﬁg Wérnet??e aS’ ngewof
modul atipgftq chiHer 'iﬂimit&&ﬁy_ﬂt&arv@ﬂméﬂag capatigrofphesdpasradevi ce as descri bed

in the opening paragraph is characterized in that fhe . device conprises
further denodul atltisrmeiaess of theanwertioa e prowideprecgrd ?%F?Ii%q%&lcﬁgﬁa’ééﬁent
data froma nman nt _ar i | G SEh ack conprises the
naﬂigenléﬁ'te %‘Q?ﬁg(g‘&%gg% ngga%&%éﬁ?l&eﬁrem\?g“ a;é’iagttr?g' of said physical
parameter, the fupbthedingads tatihoagionel reordeanielian defimed inshelofenangparagryple of

modul ation. 20 The invention js hased op the foll ow g? r.ec iﬁi on. The
i nf or meisicharackeriged i that theeecordeArder GAHIISE: # HHDASILEH eadBé’Yq‘?&b ®SH8r mat i on

is rather .| ow For €.} Ry RS R4if JhyfBalVarah &S Sone
per nanetﬁ?Ckocé’Fﬁ’qsgs Preﬁ)fs‘fé‘lqgﬁllte%g e&]‘%sfgﬁg@g%rvo trac@ﬁﬁlgsgﬁght r%’yrm%lg{agt i on
syst em g fhffieerRagitiorerbeiny acorlingio.a differsnt typeof exodaldtiongButdhiesithe  of

ermanent data needs to be accommodafed op the. dab ' l d
S e an oo inc e o Do PRGTESGEASRRA iy oot
access ki e\&w"?ﬁ&?‘ggg‘%n her &ﬁ%dﬂ%ﬁtﬁoﬁ%%ﬁ gRRateritdpe Mri@fidAhpvel y, a

separ at rea w y type of information, for exanple encoded in
pi t's anghahageditent dite from DyinREhhers ardadn yéhicithedervo trask comwsiserdbee di sc,

resulting in a hybrid type qf disc. However, such read- uires a
separ at BlapagRmAY dafa rgﬁrs%dpf?%%yp&cﬁﬁw%\@ﬂs of %aé&lﬁﬂshca?ggggt eé’atﬁg?ﬁrg{%\?\ﬁ th a
dept h egualii 0 »3foreastanialt thy/@efcRine pRG Msdutatiohhe i nventors have seen
that a different gype of "nodul ati on of the sane paraneter used,fo({g&gosition

i nfRO mati on provi dhs investiow inhasediom therfelowingaeeegmition: | he Anfarmatan degsiBpunt

f di . t L.y, no_addit i . cti d,
becauseol e sl HAPIASTERS o Soaie i RlioR LARUEH IRE FUreREmplep CERACT, |
nost  caggs DVD+R WO ecdlabkIyFRdl BsdGhineRR2madehS ddtadcitiultipdecdd in éessetvoon

circuits In the recorder or playback devi ce are needed, only a nodification
of the dmtleusingthd madulptéon systenyef Gispopigion prforpaion: EloWeype Wk 3d#8Fati on. A

further embads pe%lagénttdggl 188l SRENGmodstel RAACIRbIEBE dift, bihwhile

25  require a large part of the available servo track, and hence a large 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 area requires 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 a limited 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



predeterm ned type of nodulation is a type of frequency or phase nodul ation
of the periodic 5 variation and/or the different type of nodulation is

di rect dVQivg/8H4odul ati on in which | ogical values of bit$ENIBYEPYEsent ed
by di splacenents of the servo track in Bransverse direction. The advant age
is that the frequency or phase nodul ation has a limted effect on frequency
conponexdtlitionalt deteotiohisireuits igrihe recardsr explaybrsk devise eregregaedionkbdiul ati on has a

hi gh data_.rate, fo anpl e en th i i 0. be equal to
tha ¢ ashesRiotihe Sosaasutitih G frbing QAT e CEARARaLG. DS CHLS
record carrier i saghtaeholimesht obiteltadord barridh isatioratiagizedn thmtitheat i on is a

run length [imted nmodulation (RLL). This has the adv(%gﬁa e that a. hbit
cl ock qaeddiermened type bbuiedulation i etyRe pf aguency Ok Rlase M ] P % of

marks is li.mted. iag a mninpl - Of: r : LB eriod
(usdal | YATRHEPY bty R et %?&?PT{%h@g%ﬂslbnléq@f&?@ﬁ{{aﬁ%‘g&gﬂh‘?ﬁ\m%ﬁ%ﬁ e,
© Fur t her g p&faanite drembraéedbs displachgentofidg serveracksn trankvese dingctic. Ther

according to the invention are given jn the further ajns,. 20 These and
ot her aajventage isfthatibe figgeency ok pﬁmm%ﬂaéwj}aé Prth‘m?‘e@rﬁ%et’iho% FEAIRY ed furt her

with reference t h odi y : iof KA WhiSh idRtatriie,

fol | owi SRTRACRL 3’(‘% Wﬁbgﬁglwarﬁ%%?ag?ﬁ‘%&? glg?ﬁlel\ﬁgglgg{rlr%lgﬁyi ngglér aw ngs, in
whi ch Figg exdmpleSianshée bt dequehoyds chasen W bdequabtertho fitequericy(of e pariedic, Fi g. 1b
shows a servo track (cross section),25 Fig.1l ¢ shows a wobble of a servo
tradk (danason) Fig.1 d shows a further wobble of a servo track
(detail),Fig.2 sh b Lty | Qs BhiadeSiavh thdBkhevikdet e
nodul ation, Fig. 4 &%&ﬁ%ﬁ@n I gl ttgﬁféen%guﬁﬁlé}g%%% Fig.5 shows a device
for reagigigl inbiglanod lsenubllets lifigd tocltation4RUSY. Tés hathapivaotageithaterbiat i on

b ook, e S SLTEnL Ml oL BERGRR EATE AR B
Flg 1 @sﬁg‘r’é’ﬁhﬁm‘é{l f%ﬁgtﬁan mhAGYTd HEdH @er%dgﬁa\ams}eﬂum 840 i the NEZIO

i nt ende recordin a central hole 10. The track 9 is arranged in
accps dagedingisydtern) gives ahighataferate.of windings 3. Fig. 1b is a cross-section
taken on the line_b-b of the . record r 1. . I: .ent
substrate 5 is pr@WB%WI#Wd§“%QQW%%§%F3%Fﬁ@’gg‘lldg% %rd g#e‘%??%[ ayer 7.
The recQLdi.B9ohGNRS inferlTRY HE gRBA irf el firidriclaibe, for exanple via phase
change, or maénet ooptically witable by a device for witing information
such as the known CD-Rewitable or CD-Recordable. The recording |ayer may
al so be provided with information via a production process, in which first
a master disc is made which is subsequently nultiplied through .

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. 1a shows a record carrier with a servo track (top view),
Fig. 1b shows a servo track (cross section),
25 Fig. 1c shows a wobble of a servo track (detail),
Fig. 1d shows a further wobble of a servo track (detail),
Fig. 2 shows bi-phase wobble modulation,
Fig. 3 shows MSK wobble modulation,
Fig. 4 shows direct digital modulation,
30 Fig. 5 shows a device for reading information blocks,
Fig. 6 shows a device for writing information blocks.

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

reference numerals.



10 pressing. The information is organized in information blocks and is
represented by optically readable marks in the formof a succession of
areas rev0o3MIAY much radiation and little radiati on suc®RCIIBOFEP3Lxanple a
succession of pits of different lengths4in a CD. In one enbodi nent, the
track 9 on the record carrier of a rewitable type is indicated by a
servopattern which is provided during manufacture of the blank record

carrier. The 15 seryo atterqi}a%ﬁsqa{g’g&?%g&g%ﬁaﬁir(%k&dwiﬂ@a&5&99ggg@je& whi ch

enables a wite Héa it scanni ng. The pregroove 4

nmay be d npl {ﬁ{g Rl BSIRAN. The Radkdd Befrapaed in mtodanae wigh espizdl pefieper t y
devi at it“ﬁg}éf‘gom iﬁfsaagi%i gnce. Al ternatively, the szrvolpat t.ern, may. G shst of
r

. an al t eyfveinilings BfFigl Hyisteedosmetctieniaken an Hif lingd-bodfhareeqrd e Ty WMLl 4

groove patterns, Wwt transitii . ivei yersa taking
ol ade phranmrgRybsEg3 i BRI 3 HAHAE Prs S EU R R TR
- vari atl QGuifngAsfiihegbe BpR G eitabik, fhexpmplgnoopisse chdrigedonBRgAeto- Fig. 1 c

shows vari ation the |ateral position, and Eig. 1,d shows. i, Akl of
the wi degticalihmeitsdeby @ dsvise deeyriangHeImation sHch gﬁ the knpyn &5 rli\g(aaédé%%gfe]nsor .
The wob is. . for exanpl e of 5 i ithaffbrimassd vian prodwtioat i on
such asBngR%ﬁ?éi‘?aé’i% ﬂg?&}%@hgé@%ﬂ%ﬁ?ﬁ% I ggylg%&(;%ati on is ,codedp iin the
modul at j@Ress AndIsiEl Fibdtianastdr discriewrade athich i3 suGRquenbyanilipliedhthreugly ovi ded

oAb LS PSR ol A0 g
distri byt Su%‘rl?s%hi/tﬁ% .apﬁlcl?&?i!oﬁfgf aftlak YeffRtifg niuch eddiatiprsingiiiitle . Furt her

the ser¥ ﬁlf‘g}n ma ncl'ude nodifications of the |and ,are@b]el}s]i de the

pr egr ooy RliatRnGuciass, fodkNaatplag speessiavvipitspfidifferertdenghens ¢ L MU specific
pattern for encodjn osition informtioen_l] i : e variation
of the sebedimenhihe &ﬁ‘gﬁ ﬁaggherrgfoﬂlic\ggf? Ofgf%g‘gﬁ%girep ﬁ%?%%kgambbl e, SO
cal | edmﬁg&%pn L DRt dvidedrtin eRariufs hgre of thetbladkrebarsl casfieat Thel y short
parts ere the trequency and/ or phase of the ,\Agbblq devi:{ltﬁs ftrgni\lévpe

pr edst eseivopattenn bifbameéd, dquenasypleby b PESRRRHS LB 5arRles a Wrlg Fad 19 SN 1t any
servopattern_of .a.periodi c patyre | : sflad £’ &ebbt 02/a383-1 5
conbi natt]il%ﬁa‘i}ﬁg{ﬁu CARRA"E ofral egrlog{r)r%ﬁtlﬁs/yy?r?éo i%gelﬁ%(}‘%r na(fgli;gn is referred
to as a Sfr YO d AskriiEpopetRdeeitingdirem vanidicen. Aliteratpte)siteaserpenaifet er at
a predeterm ned frequency, or wobbl e, .that has,.noddl teqj oDz?srlEJE rﬁi@’df)@ez
shows bimpheswistofss dterpainaaficsyatedand dpener #nlinss fefeR ¢ (558 TA R

nodul ati on for rd.. : i td peraviatimy Fige.
wobbl e Eﬁ“étY"%@?S?‘ﬁégﬁéﬁﬁ%‘gr“g?m{%ﬁgggglgrggglg,gt?(mg?gta rmldz| gti]lgn bei ng

cal lygd AQdiasisl showRnegxamptes(oiBipRjiodipaleciatiomdhe physiced pagmetd oh e r e used
for indicating a synchronizin mbol_.( ADI P. bi : FYNGARRVZat i on
of the furegrogvecalied YXB\"Eie(lzilél B divd Vé%/“% 9n 05‘2‘8%%% ?%Sé‘?“r}géﬁ%cﬁ vesdg_} }g%/ bits
(ADI P Dat.a=..Q' ARl Prid@@bble produced BevobbleRidial irsy tracking sardoscnses a
si ngl e ﬁ?%uaﬁg%Pfg‘gq”m‘gELl e (wobbl éﬂ:# 0). The ADIP ward sync is indi aetsgq1 by
t hree i nvebileds, fatsrhmple]ifregaerioy- monigidgdngnd pRSIQY 1p %T“Latlé% Rl A ad ata
bits have non-inverted wabbl es in, th r | & dbsdridtondf-a rbwrifBld Dat a
ar ea conﬁb‘?’P%@eﬁr‘ﬁml\g@? BBFSe“"’Semrl?% S%Z%cgu}i\%ﬁwgd t 0T e%r esent one data
bit,,4n ébe%F{eﬂPﬁ/ﬁichhfpmt&Hewiﬂﬁ?dsﬁlﬁﬁl inforhmtien imsugh arwayrcap-befeptd 81 WS4 t o
7). e wobbl e phase in first hal ve of taﬂ% ADI .P qitoa arealei 1$'-“1$j'-‘g’¥1§’rse to the
wobbl e p#A9E,300 (ANt 12320 cA servRBAtiEEn 812y A0 CoPIISt oA SRERPENCR BT Y i s
represented. b SHRLA | IR dali & B . Glrthirethwedrbopattein e.
called b lsgﬂ%%%f%aﬁ%@%t@ﬁgr%gyndodgﬁlﬂ%g as follows: ADIP Data='0' is

r epr esenpad illude MOAificatiend efthaahblasmn Heside diwepreprpoveus 8- #RaPRdMB LI es, and
ADI P data = ° 1' vice versa. l.n this_enmbodi nent t (9 dtRh 18R_LA

. bits is pragrgoveyherimelardpreRiisn agPedfiare ?"Pg‘% W%‘@ﬁ%wg%ﬁ‘g?ﬁ%ot hdata bit
val us&. ?%SW ot her 20 conbi nations of wobbles and inverted wobbl es, or
ot her "phase val ues may be used. In an enbodi ment a predetern ned ogodeul ation
- is used after a ATH Wabiatiospfithe servoi teaskiingjudasiplelively 131ge BIH YrPURS bit.
Monot one wobbl es be us after ' hhs rePhivEM dhBRMaglat a bits
may be et s@ ﬁgf%‘éﬂne?lf’g'g?tgggﬁ%@ﬁggﬁtglrééeelg?fahﬁglﬂlti/reofl tlr?; Wobbl €5 i s
not rnodu ly?;e??tl{ei fréucitdParidiét Phasd oahe plobble)deh tescinam thayedaterainsd Webleand a
stabl e output of a PLL 25 in a detectqr; in this enb(%tdi %et %ic8 aq&.gq' bl y
modul at edrayubinyg salledenodiipgd@arthyn dus ASFUIRRRY aNKFYORFCR! ohe)Wobbl es
(wobble # 8 to 92). The output frequency of the PLL has to be as stable as
possi bl e, because during witing the wite clock is derived fromthe PLL
output. Figure 3 shows MSK wobbl e nodul ati on. The M ni num Shift Keying
(MSK) 30 nodul ation uses a first pattern 31 for transfering a first bit

val ue anplﬁa second pattern 32 for transferring a second bit value. Further

- Y b1 s ”~ A ~ o~ Y o Y -, =




WO U3/ U3.4.t27 PCT/1B02/0393~ 6 ending part. The left MSK pattern has a
starting part 33 and an ending part 35 just being a single wobble period.
The rigWwonBEHpZit t ern has a starting part 36, which i nvePC3/IBRPhase by
having a frequency of 1.5 tines the wobple frequency, i.e. by having 3
hal ve sine periods within one wobble frequency period. The ending part is
si mi | agorhBinkigor Witk Ay blditiphd stentantd dneodingonformetdon isdeferrgd $0 aDREWER 186K of

MSK data bits is_ prinmarily based on the detectign of e r al ,
becaushaving h peredie yprigiign of anhysioel PAFRCiyRal aerﬁ%‘f‘?fF‘F‘PB?‘i ﬁs@%@%\é %‘Rﬁ%éé t wo
patterps, .l ! he difference of the not nodul ated starting part 33
and mﬂﬁrg?%a@‘ﬁ%tﬁl?%g'part 36, and the not nodul ated ending part 35 and

- nodul at ed endi ngFparé 2 SBovesbi-fimse wobbletmotivlaiond dnatpprbhace haws Hicav obRIf gt h

of these differences js estimated to,haye.50% of, 10 gff i th of
det Bct maduletien frgnyarktyne paiierd. 3 85:0Rd Pn‘%ﬁ’r“isd.otrgfﬁéh% %ch%gxgo@g%ﬁ% g used

10 encode, At esnDidelNid BEPH0ARNR0BARE oIS AdGSS DITgEOOVE(ADI) &
needs tY do no

modul ated for the majority of wobble periods, The |arge

maj o i Pyedafermiedphdsd pateehsarb bielsfor indinating @ sypehrprizingsyipbeb A PH! bit S% he

rotation speed of, the disc.and/or the i cl f J cess.
15 On eBd @syReBprizalm ngatﬁe Gﬁ?’sﬂ%ﬁdfﬁs W@gﬁ%f&’ﬁ@éﬁc a&hg‘é‘re{hgqs ggtpg:nﬁgl
amount (gf £RP 1 NfRArABIH @fta =€19. ThOADIP bit-syhoisdadicated dyd single

di gi tal-ti‘ght s-managenent purposes. Exanples are nedia key bl gmb MKB) and
enabl i ngvderyl viabbikvdbbkay 0). e APE wous syar is/indicpted bysbree Jpyrat r manent

i nformation ul.d he -enbossed o ' ) ' '

gr oove-BigeYy f@ﬁmgﬁ}? ‘&p&cﬁlt ﬂ%c’&'slgf)e\gseggtgrb g‘!s?flgv eﬁbsrﬁg Ittgv%[’%%??lmﬂhgg e the 20

per T or TROEGydbbid A8 1O 96 ADIP LRtd @ECsHnpdses o manter bhenbbizpesodoasigned t he

per manen nformation on the disc by straightforwardly ean;a_i n&i’ i t.S,

t hese [tbtrepreseint omedads bithialthoRiguse theavabbliaresiods H 1ef ATl @eée erate

only a very.small .signal. t.h i iaf £ ) i i temt

si g B IRHR B in g G s ADH DablorE BlalARPESYE 1OEDR fHLEE

gr qQQVesiht Qe BaNe ot &b suchehcH bit i repredérfiéd eyitwo sutdareagleavaige for

manufacturing. Another 25 option is to detect the shal Ilow pi &%Wusi, ?3)]?

t angent differaptiphaspsiof the reabhls, 1.erralled bi-phase. Vaadits ateampdilate s [YIOY AR ur es

than t convent i on ral - HeybbBles| Ahé
hBP‘@,_[bn 6@@\9&6@%%8 %Qtz Rl dlﬁgﬁ{éd%@oﬂg@ﬁ:ﬂ%bved Phewdehwede es

channel not”Standard 1 n optical recoiding arid it is unclear
how r eah b idatat=hi1s vitRtvess. Iisthiskmbaiment the nmdolation dori data bits isdllnce t he

radi al push-pull (RPP) channel r..30. stori t.he .per gpne on a

re-writ spyhmeigicals SIVipS;eAUth gr@pﬁog&lgmfpgﬁotég@&e#gﬁﬂﬁgsa% 5 S’ %rscg:ﬁ%lai n

" eco di Do S GIT YRiUBTs A RRA R b B &Ik taled 1Ay bbaiddom an
an the central -

st reict uf aperture channel. The RPP channe] is already
avai | abk@bbdintht ¥ predbermiet phaduatonds nead afier 8 DWW ord ringrirdieatingg

f iliti t hat d t. t 1 | i i
e Der heanati, s oic ATnqton B EE RY Be 580 ferPLitEdath B, P01 N9
113/ 03r gﬁéﬁgﬁlﬁ%ﬁgﬁ nbodiaf @erhftar. Ruibferayle alargaimjority ob theusahblésnis mhe

C .

enhance anne On the record carrier the pregrqove has a part_for
st or i ng netatutateth(i ehhasrihg nominahphise: forgasHTHE; waﬁbﬁwléﬁe &iSF?é’Tea%}HP\étsﬁgfrab‘%’ Irlg,
for exanpl e as descr.ibed wth refer i O, roE wEN&. In
add??i o fNEEFEBIR ghlﬁ 3?&9@4?1%5gheaga%(gsgg)gé}r@%{ﬁa%lﬁievgo%%ragg? (%’égvf)erd g)gr oove is

provi deqﬁle{&ﬂehe& . RRABRASWSLETESIGYaibloh 8 1 h2). Shb antpet frvgaknicuof e Ry htse of
a suitable type, which is different from tge Iowlda]tégsa‘gensi &1%6 ng ﬁ%i on
used f orto baeosiablg as pessiblerhesansesuang TETNg the Maite Glopk I Agived Hgﬁlﬁ fanent
infornatoié'ﬁ? with sufficient rate, the linear density should be sufficiently
hi gh. St ‘H'g this permanent information in the same way in the wbble as
the address inf orpgiieMshicvsMSK wobblamodptation. The Mirjmaim Sbbkeying fdkacy i s

an option which inproves the rate, but 10 only, .praport.i I ease
"1 Poequonduatian vk s AesgelfE Ior HAHHDS ROt hEARE B8 Sont Bahictf 3216E S

+ for story ar}%fetﬁﬁf g ?édmﬁ%ﬂtvaﬂﬁt BuRidrconbittioRY oNdie pattéras 4l 30 niseie wietido i n

t hat aretﬁ. case the drive will not be allowed to wite in thiﬂ?rea
W th thetraﬁlisterwdnmlrmﬁsd'cbmdeformem‘miE@ChM‘ﬂ(Pﬂ@@Eélﬁﬁ Pﬁe%(%ﬁr?é ablepsi @ae on

type, because there i.s no interfere it L al g: ist@Rkde
ef fi ci envobYlsgerq ,ﬁ%ﬁtﬂfﬁfi%ﬁ?%{ icFréc"fel p\é%tggl’lltlglt}l%ﬁg urtae'?l’ %)Vﬁﬂ?jg‘s@?isbed bel ow.

pattern the central part 37 is inverted. Each MSK pattern further has a starting part and an
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30 58, e.g. a system bus connected to the drive unit 55, the positioning
unit 54, the denodul ator 50, the tracking unit 51 and the read circuit 53.
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management area is 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 a practical embodiment the amplitude of the transverse modulation is for

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



Al t hough the invention has been expl ai ned by enbodi nents using a wobbl e
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ial direction on the track. The trackmg actuator 59 may comprise coils for radially moving

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 generating a detector
signals 57 including a read signal, a tracking error and a focusing 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 apparatus is 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 device is 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. a system bus connected to the drive unit 55, the positioning unit 54, the demodulator
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



20 5. Record Garner as clained in claim1l or 2, wherein the nmanagenent area
I's not intended for recording information.. 6. Record carrier as clained in
cl ai m 1 W0 0203Mber ei n t he nmanagenent area has a 25 track BSiIBR/H¥EHheen

nei ghboring tracks larger than the track9pitch in the area of the record
carrier govered by the servo track indicating the information track (9)
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is positioned above the management area of the record carrier as described above with
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 niagneto—optical or optical
manner (via phase change or dye) by means of a beam 65 of electromagnetic radiation. The

20  device is also equipped for reading and comprises the same elements as the apparatus for
reading described above with Figure 5, except that it has a write/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 a formatter, 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  write function 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 a write 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  above for 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



10. Method of manufacturing a record carrier, in which the record Garner is
20 provided with a servo track (4) indicating an information track (9)
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15 3. Record carrier as claimed in claim 2, wherein the direct digital modulation is a

run length limited modulation (RLL).

4. Record carrier as claimed in claim 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..

6. Record carrier as claimed in claim 1 or 2, wherein the management area has a
25  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.

7. Recording and/or playback device comprising means for writing and/or

30 reading information blocks in an information track (9) on a record carrier that comprises a
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demodulating frequency or phase modulation of the periodic vanatlon 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.

15
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

20  provided 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 physical parameter
at a predetermined frequency and modulated parts for encoding position information
according to a predetermined type of modulation, characterized in that the record carrier
comprises a management area in which the servo track comprises management data

25  represented by further variations of said physical parameter, the further variations being

according to a different type of modulation.




