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record carrier. The invention relates to a record carrier conprising a

servo track indicating an information track intended for recording

i nformation bl ocks represented by marks having | engt hs expressed in channel

bits, which servo track has a periodic variation of a physical paraneter

whi ch perlptf‘ﬂi’r@c@%e{ﬁ’tdra@lﬁarﬁ%‘s f?éé‘ﬁ‘[“&lpé&“ff%ﬁor‘eﬁéréfdr ng record carrier

information. The invention further relates to recordi ng and/ or pl ayback

devi ce conprising nmeans for witing and/ or reading inf ks

represented by marks having | engths expr essed in channgmm’m” ,@n’”ﬁm%

information track on the record carrier, whi devi ce conprises”means

scanning the servo track and retrieving the record carrier T9or mat i on The

invention further relates to a nethod for manufacturing the record carrier.
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20 always the sane (irrespective of the data), and equal to the aVﬁ%ggﬁm
nunber of wobbles inverted for single phase, but in a worst case s %n
for single phase nodulation (for a series of bits = 1) tw tinme nore
wobbl es woul d be inverted. A further advantage is, that disturbance in
detection of the physical location of the periodic variations, which may be
used for positioning the marks when recording, is accurate, because

i nverted variationsy ighn@bRe: dTeiedhRAfib) qorte&aﬁﬂﬂe Qp lp»bvnﬁ\a%e%rd QM &ndd
predi ctabl e i nfl uence when conpar ed to random nodul ated variations like in

t he frequelsEye worichothe esoidisarrise informationen the deternpineshin g delinble: rapid anthe recor d
carrier CQ@&ﬁQ flahfegd in that the servo track is subdivided in relatively
smal | parts having said bi-phase nodul ation and relatively |arge parts
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sui t ablse rHeABEE varkE6AU DB nirPinSed ke DEdt] BiBREIY of Q8GRI LB dohPehsaiR@ast nar Kk
used in comon channel coding, which are snaller than 16 channel bits, and

al | ows eady ca@a%h@:@ﬂt@umaﬁlg@ﬂ#s from ghenyeated and nopepyerted vatsionsy £ & 8 r ed
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invention are given in the dependent clains. These and ects of the

i nvent i on th¢ valueforgp Mhen sempareshio appdulating indepingde Hhape (§er inkprt 14 webbiss &ndE t o
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and with referenc to t acconpanyi ng-draw ngs, In Figure 1 shows a
r ecor cROcaralwayis thersaga (ierespestivewd theidaigh and equabliolte averige aumlm ofivgehles 3 shows
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in detection of the physical location of the periodic variations, which may be used for
positioning the marks when recording, is accurate, because inverted variations in a
25  neighboring track only have a low and predictable influence when compared to random
modulated variations like in the frequency modulation in the known method.

An embodiment of the record carrier characterized in that the servo track is
subdivided in relatively small parts having said bi-phase modulation and relatively large parts
having not modulated (also called monotone) periodic variations. Relatively large indicates

30 that at least 80% of the servo track has the not modulated periodic variations, and preferably at
least 90%. This has the advantage, that detection of the periodic variations for positioning
information blocks is not disturbed by modulation in a substantial part of the track.

A further embodiment of the record carrier is characterized in that the length of

one periodic variation corresponds to a third predetermined number of channel bits. The effect



25 Fig. 1 a shows a disc-shaped record carrier 1 which conprises %zmaamn
continuous track 9 intended for recording, which track is arranged’i

spiral pattern of wi ndings 3. The w ndings may al so be arranged
concentrically instead of spirally. The 3rack 9 on the record carrier is

indi cated by a servo track.in whjch, for exanple, 8(e roove 4 enabl es a
read/ wri t é5Reh e dQminRgPsEion of tttsnt ahtnapl|b¢w0frﬁ@°tts§ékct 0 RegBy el el may
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the servo track Kstem gerl odi cal a/ cause signals to occur shows
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transpar enbe sbithicingt the koo @RI EHoPYnBe SARAIAIRI Y RirioficAAllabaBl Ot eCL i ve

| ayer 7. The pregroove 4 may a be arranged as a | and be a materi al
proper tdy trplgtivedy spadlthird pr@mtﬁrt@neémvmb@mfrémnnelmé PEIREtpdiv M@rlatlay ellovs aray be
deposi ted @ggp

manner by a Hl %8%13 thII) gr Ia In &ﬁggg%dr&%?lgﬁ%b%ﬁ#eggﬁéﬁﬁ%ﬁégﬁgﬁﬁi t he
known CD rlewasr thabihe lmeﬂmadc diied in doprmanairpantebeodingewhith eregmalléribenFiGgures 1 ¢
A oS i R ARG R oy RSl for TR U Bl R0l ©) of the

pr egr oove. |'e "causes an additional "sign 0 arise in a servo
track recor der In Fttréteppmﬁrrediembddheenmddbhméthod devicasreadrpcerd chrrier equency
nodul at.ed and,.d Eth fonnatl gp%t a%| encoded A conprehensi ve
descripti oaﬁco(g?m% F AYEIB4D1 %Veeﬁ“ )7 RN % JERY ng disc information
obtained in such a manner can be found in US 4,901, 300 (PHN 12.398) and US
5,187,699 (PHQ 88.002). Figure 2 shows bi-phase wobbl e nodul ati on. An upper
trace shows the wobbl e nodul ation for a word sync pattern, a second and
third trace show t hehesphtd gherashstia ol tha smvemton M1l Bakppakent ﬁrox(m&ﬂ&elﬂbttiated Dat a
Bits 1 to . .Predeterm ned phase patt are sed for cating a
oynhr ont 2P SEEFRSEP AEOd R dareioe Dy R SRR Fohe BiloRRe Tl |

addr esgs V\meal:r{pﬁ&t hannitire feYdhes to tﬁ@@bcsﬁﬁantyb@ dRERES i wiackdat a bits (ADIP
Data="'0', and ADIP data = 1'). The ADIP bit sync is indicated by a single
i nverted wobbl e (wobiBWE L#heyys a eRId AP, wor d sync i s indicated by three

i nverted wobbl es di Fg@&l%hgm biPafROvdbBR ¥dufiBht Sync, whereas data bits 15
have non-inverted wobbles in this area (wbble # 1 to 3). An ADIP Data area
conpri ses a nunber BBuigdsbrEs ABIE el ddtesi gned to represent one data bit, in
the Figure the wobbpig,Rerhodss YRS Ry UP 10 7 (= wobble # 4 to 7). The
wobbl e phase in first halve of the ADIP Data area is inverse to the wobbl e
phase 3 the secondfigateveheis 2 Meyeledeviasanduch each bit is represented by
two sub-areas havi ng; gi.fsfgE @Q&eﬁ@ﬁﬁ@%bﬁﬁethe wobbl e, i.e. called bi-phase.
Data bits are 20 nodu ate as | ows: ADIP Data='0'" is represented by 2
non- i nver tcureapsnding slefments dmdiffetsyt Kigwred lraye idepicalwsbistnes numerdlsADI P data = 1
vice versa. In this enbodi nent the nodulation for data bits is fully
symmetrical, giving equal error probability for both data bit val ues.
However ot her conbinations of wobbl es and inverted wobbles, or other phase
values y be used n dul used
after asrriDI P \Word S1;/1 Cla o ?%gsc -5 Bd e rd%%%rsf n]llC?QOlgPISFS g&;dl?lﬁ oub r
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may be encod d t her after Pref er apl mobbles IS
not nodul a %i m%y 2y at"f?’“ged A rlcx‘rl'?'alél %tfa(&grsmeéhlouﬁyntr cg9 oélgté %k and a
stabl e outqabrter Csflntacd?éd.by zﬂse&'od&'tzbﬁt\o}lncl( me:xﬁnge raﬁprélérbowlem dnhblss aenbdfdntee nt the
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derived fromthe PLL out put. appl yi ng .t he_ bi - phase m)dula n the
fol | owi ng KBP iget waacwé%tﬂc ion 2ong & g ded %QB%P?F (SEEET {p 50 2 ¢

synchr oni zgnkQiten fibstfe § W Rwerdd By AkdcaridmahayRr é\thPa ﬁbfect@xfer taperwatrﬁ@ are
sufficiently Tow The decision |evel is zero, spite of the fact that

i nverted WSBHPRS 4 mavglene)eAconectdy 2 iader be etnﬁte@t@mpe(% thabdiffers\ (A ity er age
anpl i t ude, enRR&kHE ThB GecdRfiRCIh <P B maF bs YIBFRItéd if dbtidaPhatct, magle@ @bl br = 1,

i.e. the integration interval covers in both cases a number of non- i nvert ed
wobbl es and a nunber of inverted wobbles. By applying 2x2 wobbl es and

bi - phase nodul ation the detection margins for the data bits are sufficient
in worst case situations. AD P



5 word.sync uses 3 inverted wobbles followed by an enpty area of 4 S
(no data bit nodul ated after the word sync), which results in reliable word
sync. The results indicate that the bi-phase nodul ati on i nproves detection
of the address fromthe servo track. Figure 3 shows ADI P vvord data. An AD P

mord conprises.52 bits, which 10 corres nds to .52*93. wobhl e and 1 wobbl e
32 chanrfBIENE{GEANERRY anAppEREs fo5 reding 2 /%‘éi‘ﬁ%ﬂ mn Haetloél‘ﬁ}!ﬁli‘ gsdhejoyn ang

channel bi ¢15 retbRIaslk BShd 8 | fo?c t&WRE The anengighdSt MRaanedw Bd s- Hence
one ADIP bit corresponds to nc frames, and the ADI P word

cor r espond&amplesjofcaperiggis moﬁulah@ (D\t’bglffb?fﬁhﬁt pregpovecEhip Fgblle E3isesi® DVD f or mat
conpri ses Jl@iidfaAkhslto E&%‘E(h?a %ﬁ%k%c%ﬁi&r G IHe PRiBPROSe Wb Kle ADER e¥RiflS - SO
one ADIP Wrd Sync is used 15 every fourth sector to indi cate the start of
a new addrieesgygency modulgted apgd digg infosmptron ip padulativaeeneedsti.cA sorapughanpisge use of t he

data bits cfeQJrgEBx’?oif Hé lns&ﬁ)%l@?b %@l‘éﬁil cfof?l'bnélﬂéithg@fn?d?&aﬁons&%xgd iRdgnesses, e.g.
a DVD sector address. re ﬁ’éﬂ\gl ven he actual DVD sector

addr esses mgnnetean bp fuind inoHS @i90630Q 22 Wé@n@§ﬁilf37 EhPHS) 8&0Q2. t he 24 bit
address). Hence theg| t Wg an be
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after 25 sl But Btinddcutedebydh sigdd iRvarad @obld (wtbie £18)eThe ADIR SofrsgieiRt s | ong

sequences .0f. zeroes when data .ni bbl e e .zero. re 4 shows, a detector
o o Rt Brer oS Shlisdedh Blifere AP I Fat nir RS RS hos

denodul sat i 19Re AGRIMSerted wobBlek irethis Agka ¢@bibld# 1 So Df Ah ADIP Ban dleaC@dFriptisds a
information froma fjrst, (ggredeterm ned nunber of V%I‘I ations of .a fjrst

phase f ol I'BHEPGT HyV RS PSOOSATHETRG AbEPTEMt 03 f24 Mo isthe FiedresBe BARPIpPRISES

i nverse t ouinMRreliianplio Pitas8bblaRd 16y TREwWBBYIS pidke fnlTRstAdRE 86 the AR Taf are0 as
descri bed below for the witing and/ or readi ng device shown in Figures 5
and 6. An i Hyise i thhipbbla phaggin thisrerendalyg of ths atereAnpalupachdd iuspIsF@tedt t he
track, is lgﬁ(vb‘é@lgarfeﬁsq{ﬁ‘vﬁl dﬁ?etrén@g asé%%f@l?é@&bbl&@cél%% gad Mh Gis fetects the
Iateral position of the f{rack constituted by nmultiplier 43,
a | oop2¥ i | mequlateq gsifeljowsn A DAP Patat Qgéremﬁemeqi ¥4 neysinvertesk wbbles followzed 6B/ 2003
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an integrating elenment an proportional element as in a conventional PLL.
The out putdatﬁbltsn‘efuvmmlgetggalomgmeecslabmor@tobphh@efowotlhdqthblt Mawisndewershbl e
phase (i . i e r 90
fogr ces. 4 nshgbidiR Rl A Aha iABHed FotbirBihel fhale MRS Tna} Nt rh
wobbl e, ttmnhwdtntnntamfedav@@mﬁ mtsiuhltlgmswn@i afignd ADAR Watidh 8encs imdicatang @mplprUt is a
S re, 28 Mg Qb Ghodife PBRE nBURLLE A6 DR A, bERY hsbadBl n or
coupled to nu ure S|gna coupled to
a control Iradtbllmannd:ctegrtlwtctaftena8°refa'ﬂab:ly<auargumaphtytdfeha widbbips &t 1ot mbdulaed ¢eupl ed to
a bit det r 4 I C rovides a bit  outpu a For nchr onous
det ection g‘ oupﬁ)rtja\t(m}b rBp PR e ey 19%‘ aing azﬁ%ag% o2 lpcl’faczlP LmtahdgMa

det ect or 4QecKigur®4pnlid thiy edﬂj‘oélmmntaé B qmssﬂ:ﬂy mbﬁllznextmaﬁilesmosfollbwm of 8521&)It 0

nd-of | ne T LaS Hinsnetoueh pHin Sig 02t BuiRl Fodlnd oreriBliBe °

First 3he 1Bk s tible 5)p08sibls, deduee hathgfwrhing ieon it adtiats\defve fish@thePOL bi t
synchroni zation. The bit detector nmay control integrator 48 (or may have a

separate s‘i)‘rtRHIrr onous detector) for detecting an inverted wobble after a

relatively |ong SEQB?Bﬁﬂﬁlﬁé tm%nphaayﬁfoaﬂ@lnmb@foﬂswﬂs@ ADIPGREt¢h readd adDl P bi t
sync. I n ap epbodi nent t detector may be provided with a confidence

count er, P%e’ﬁpsﬂmﬁﬁtllyn@ﬁtcbw DREHoRizaHon g lmjhbe g ad3jpadlg ADHBLETHY on an

expect ed | @fed hieQNfficlenfy 10%) EhO8cisth 180ETs Y erd3inWpiRbd 8Fs faStQRat vBHEEwaDbIP tO a
maxi mum count value, e.g. 16. If no ADIP bit sync i s detected on such

| ocation, the counter is decreased. As soon as a predefined |evel (e.g. the
naxinuntlevel) is achieved a bit synchronization is 20 assunmed. Then the
integrator 48 is controlled by the bit detector 49 to integrate the
guadrature signal over the ADIP Data interval, and to invert the sign of
the integration halfway. This results in a maxi numintegrator output for a
data bit 0, and a maxi muminverse output for a data bit 1. For word
synchroni zation the ADIP word sync is detected by detecting the 3 inverted
mobbles after the ADIP b|t sync, and preferably also the enpty area. In
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12/ 061 2003 the signal around the zero crossing of the wobble. ggo 0
enbodi nent of the detector the PLL is also controlled by the brt g:%8%
49 via control signal 40 to constitute a decision directed PLL. The control
signal 40 may be coupled to the nultiplhbr 43 (as shown) or nmay be coupl ed
to a controllable swtch or inverter ore the | oop filter 44. The control
si gnal rraynarya’arfc%ﬂhgfereat &8s lopst) PReEeEs ruder ef% hs dElgctigp i Heametgigal ?qs

actual |y ipived fndioie= MadUha inedhratRl i8$a1 26vaSintdtNAYR atnifibe cqmonsrl@aatetr or
contrrbutr(% in a constructive mag to_the phase_ erraor SI%& generation of
the PLL. Avabbleggnd muphst of ipvegted yobbles. &x/amniwgéxwpbldasand phase i ncl uded
before t h%dﬂhlaub:?@ig dEt@ctRah'n?a\P@ﬁé’ﬁ?thre 458 btQhre %rfﬁ%cx‘éhttm %Es%@&s@ %wﬁaﬂoﬁsc g |y
detect the nodul ated | es"and generate the control signal 40. 10 Fi gures
5 and 6 shond s)plpawﬁus‘eesteéwbbleﬁ fngow@ hyrea empipeared ot W@blﬁémtm@t a record
carrier gﬂﬁh I ical discs and

formatti nd"‘}%‘lra?éggg‘é‘gt?‘?‘é”%t g an%Eh %ﬂﬁemo@?r@@s&m are well -known in
the art, hgresfikoimlicdeth@lhe pisphans mihdatiop prmprayvessictebticon @ulneeadﬁrerssfr@m tenged f or
readi ng the res gard Garner 1, which record carrier is identical to the
record carriers shown in Frgure 1. The device is provided with a read head
52 for scanning t heFiguradlshovs ABIR Werd dets oA ADER wost compdseseéfddits,ovttictol neans

conprr in drrve * t ecord ad circuit
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generated by a 20 ra sour ce, er, dio ead head

furt her ca_ﬁ%?rﬁé@gcear %é@%ﬁ%ﬁﬁ?&%@ aployd SPAGNe AETR NiFA SV BAm 65 on
the reGor diveg thathakctaind imlidateXBK bthl o P hiehPddaresSQ.ef Diiewf FUNAPRSIdriP The@blef t he
spot 66 in radial direction on the center of the track. The apparatus has a
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radially noving an optical el enment or g be 25 arranged for changing the
1é

angl e of di-¢-dd223YIpsy él@rf@ﬁ@rﬁﬂwﬁ thg 2dbitadiressy dkencothe jowesttwadithebdc or on a
part on a k60 PAShld Bldich bd\ReE #7 QiR &Eostep %Itqpl% lhGlys S8 €Fhd RotoUNt ed

on a fixed position.” The radiation refl ec? he recording | ayer is
det ectZd mptuallympdidated asgndigatedsin Aligurgply the | @npta aff@mffquad AAHP Ward §enc. Bor
generating @ré!%gffopfutﬁbggﬁah?rﬂﬁzrt i16!bd Abiag) tﬁat"ﬁ%%f’c&‘r&:ﬁ@h Cofle (HCRGKI ng error

and a focusing error si racki ng unit I's coupled to'the read
head for rsgmboly awglddﬂ‘ﬂe(btt& Feki)bgse§On aibbles (=si4 bt arordsr anepnding te e RgehBelomernd
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57 when scanni ervo rac ecor rr evice 1S

further rwmhhkkmhnwdh a systenrcontrol unit 56 for receivrng comands from
n1orfrom
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control ling the appalg'érte ok y@ﬁ?‘fﬁ?d‘f l"rpﬁaesg ng’gma%mb ‘f/%?r cﬁ?%%tescadnnect ed
to the dr |exemp1|arofb15;ﬁmaset Moﬂdlaudsn 1eunk Gor uettiévidldatd bis odd@dresed etetiect or 50, the
tracking unjt nd the read cir 53. To this th st m _cont r ol
uni s comprMoEuARs L Dt PEHerpyRed PambR A taon Shediapi el B ogr am
Menor y3(ancae Rtmbdr ogaifaﬂ&wnﬁ @fa mds:qurhaaen@vetrdaeo he@irQ @RabY) £ nthyDe rpmbeﬂthbel ow.
The systenrcontrol uni t nglenented as a state machine in

4

| ogi ¢ ci r Adptess erq‘r@réaaﬂdedgr}reeeelpw f%‘rtP‘aW e fnsor readime g vise aowa iy Kigpics,

tracks havi i) 2 ARSAguPElifal % B tHaBorREpon8s 18 theBmSRIMiddWisHbTe V¥R, i B&rivegad
control unit are arranged for detecting the periodic variati ons and for

readi ng i TR pReRIEAC IR ebisahhaa é’d&cpé‘F‘i"rFtﬁéfd lagera\ positign ohthe (188K AR&PPTTack.

I'n an embogi d;ﬂ@di\%utht'@@b{r R éﬂakmk a l0op SHBICAW @0 ZR YoRadd@nRENdd@EiBat¥45 at i ons
and the read 10 circuit 53 reads a fixed nunber of channel bits for each

i nstance of the periodic variations. In an enbodi nent the read control
nmeans are arranged for retrieving the data froman area of the track
following an unrecorded area. In the read circuit 53 the read clock is
synchroni zed to the periodic variations in the unrecorded area and the
readi ng speed i s adjusted during scanning the unrecorded area. Hence at the
start of the recorded area the read circuit 53 is locked in to the 15 speed
of the recorded data. In particular the address detector 50 is arranged for
readrng record carrrer |nfornat|on e.g. posrtron |nfornat|on and recordrng
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25 the invention of a type which is (re)witable in, for exanple a
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magnet o-optical or optical manner (via phase change or dye) by neans' o
beam 65 of el ectronagnetic radiation. The device is al so equi pped for
reading and conprises the same el enments @s the apparatus for reading
described above with Figure 5, except that it has a wite/read head 62 and

recor di ng W& Pa?ratﬁﬁalffsa WF%‘HCI@S HaopPi (B} ke 'é’aPrglt‘“efl4ér?€WP§S‘3é§“ {iyeer3teg

control meddisent ﬁiﬂ%ﬁ&p&r@énaﬂel%ér& 8s @ c%h‘!?e@ltibﬁal PoL t’i‘}f%tou_FFﬂfTM thee&0fipho exanpl e
a formatter, an error encoder and a channel encoder he wite/read head 62

has the saifBreesamtef Bheseyith the npmia! viehle Bmsq Ggaritont mpdwiationyand s cpunled i on
and i s coyplgdast QhiftBEorWoh b &'s 46 Wl whth thI'i}E)u{ é‘érfaf ﬁ%%ln@'&oﬁés‘ﬁé&f‘ﬁgetg 0 the
input of the wite circuit (|n|cate arrow 63) s distributed
over | dgi cedbblenthe ohipyi ofHCQ A% isgroosing ¢od thﬁmgass@hlft@rrqmu@ isrigsingrigaianbisdi ng
rules and g r ead
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recorded cibe iné=gra0otdt thg begin e@tdndiofi HeavobblenfThe fimcper ofati bit dhea@ceibes asst i cs,

.g. 32 I t . wobbl e. d f b th
Fedor di ng 1BROTH BT B e B 0% o T (F Ghidity rswgpé‘*é&ﬂ&%p@ﬁw%ogxact Ly
to the corTieepakitcogmen bl integratdt 48 (ErankiyRNé a ﬁa‘paﬁattesym]!rdnongdda:\fdr):ﬁ)rt he
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based on tHECRIGA MY &0 B‘ﬁdé‘?{&iel&?‘P hang gt n‘t“h‘B"%Bb‘i"B ' a

predet By mM pre@dding eRArADIP HahAd) @ arérhfodinddnél the ONfAEiesBSmay beproviied widha uni t
arranged for calcul ati position based on the re|lation between the

ng said
ADI P wor d %Qafd ﬁt“ﬁ"ec%tﬂ,é"g%"hdf inciraenisel pchdinea APk syee i detgeledpithg to t he

DVD f or matexgsctcassatibR 6¢. dMeldit 6EHvEIeBRGRLLRS, Eb@Flg@l‘e 2) Bp B AHEREMTBRI t he
readi ng and/ or witing device conprises a phase ocked 15 | oop, for exanple

acconmmodat@dpe; fizt1eelf a0 AR bitgcds desected g sueh lopaiion, theequaker isgispreps§d| Ascked to
the peri odjyg, Xsaa[ %@&éﬂl@&le@él éé %thé f@GKumIbeh) i88chidVed Y0P Arenrofiditdads Scanni ng.

After a junp of to a new scanni ng | ocat’ion the phase | ocked
| oop My rssymedsEhentthe intearagha il iscdonieniled Ay e kit detagtor ﬁ%w intgersts thhquadraturgre

bandwi dt h of,,p@eflmRNdsP dagj%ﬁﬁral AP orm%rlqﬁe élg&{: Fa@ioﬁ H;QIKT%UT%' y to the

new wobbl e requency. ough t e I nvent Seen ex ned by
enbodi mentrgsu!rcs ulrmj;maxmmbbn@gmgmawfm dagalyit Gtahep rr@mmt@blneerpwwmtf@ra of the

track may by , I carrier
an optical ﬁpﬁﬁé@&g}a Sﬁﬁé]g%égra?%’e%é %b%g%)wgt%%“ éog%gfe%{lgﬂgaé@gﬁnggnetl C
di sc or tazpeqrtedmobbies afee the ANIPtbitesynC, aﬂlrbprﬂfembhltalsmthé ieawpty’ are@dohnand every

novel 558 aty SodHen ngi?rlltgg?"gtl()r() rplay fe Jo(ralfi 31Fed%o ST I egra 1ng af’it 2UDIP bit sync, and

after 4 wobbles, if the integrated value indicates the ADIP word sync, integrate the empty
area with inverted sign. As such the ADIP word sync together with the ‘empty’ area constitute
a bi-phase modulated area, resulting in a robust detection of the word sync. Alternatively a
second integrator may be used just for detecting the word sync.

30 It can be seen that modulated bits do not contribute or even disturb the PLL
phase, as the PLL has to lock on the nominal phase of the wobble. In a PLL for the above bi-
phase modulation (using phase = zero or 180 degrees) such disturbance may ignored, because
the disturbance of an inverted wobble is small as the zero crossings are on the same location

(although inverted). In a digital embodiment of the PLL it may be limited by just processing



12/ 06/ 2003 10 CLA>ZVIS 1. Record carrier conprising a servo track]%§9 003
I ndicating an information track (9) intended for recording infor g@
bl ocks represented by marks having | engths expressed in channel hits, which
servo track (4) has a periodic variatio of a physical parameter which

periodic variatjon is nodul at ed for encodi ng record carrier inforpation
accor di ng Heignalaromdsheace rpthinea s abRlenks Riembodiaeat dithe Giecthdertddds d
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Data), th variation of a
phase |nvqmmﬂmeﬂmmhmnﬂh@nd40f the not nodul ated peri odic variations 20 4.
RECorq carrier e.serv

m1l 2 or 3)
comr 1 0oa 5 Ver d_syERar e B Bogbaaimaeornd BTk b iE e S f B8,
bit conpr icairiegl. aVisapand repﬂmgef Bifotinatch snuptied] ddts prIfbohitingy afdrabirestiag of t he
phase of the not nodul ated dic variations and éﬁe morg? yncfﬁﬁﬁ% for
Pl cat | ng"ScAEEY FRURBFHGEHE MEPUPRER ITE b EBRIHS S A6 TTerte AR
periodi ¢ \Fgure is@ﬂ@ng@d foR rdabiag therdtuRl caRict D whith raia&s@m'& istifticto tHPtdrat ed 25

periodic varjatjons. Rec carrier _as cla n claim11, wherein said
first pr ec?é‘?“@’isﬁ’il%ﬂnﬁtﬁ?ﬁelr qu ge\Y%fF 1SS ‘?‘aa{eﬁﬁfe%‘{ prﬁ%l%%“q“ég the track on

12/ 06113003he 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 corrector, 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 a track of the recording layer of the record carrier via a
radiation beam 65 guided through optical elements. The radiation beam 65 is generated by a

20  radiation source, e.g. a laser diode. The read head further comprises a focusing actuator for
focusing the radiation beam 65 on the recording layer and a tracking actuator 59 for fine
positioning of the spot 66 in radial direction on the center of the track. The apparatus has a
positioning unit 54 for coarsely positioning the read head 52 in the radial direction on the track.
The tracking actuator 59 may comprise coils for radially moving an optical element or may be

25  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 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

30 error signal from the read head and controlling the tracking actuator 59. During reading, the read
signal is converted into output information, indicated by arrow 64, in the read circuit 53. The
apparatus is provided with an address detector 50 for detecting and the retrieving address
information from 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



11 6, Record carrier as claimed in claim2, wherein the snmall partl(ﬁgxﬁ38
periodic variations and the |arge parts have 85 periodic variation§¥ .
Record carrier as clained in claim1, wherein the Iength of one periodic 5
variation corresponds to a third predete& m ned nunber of channel bits) 8,
Record carrier_as clainmed in ¢claim7, wherein the third predeterm ned
nunber i s °gBirolling compyier syt g TR AT sl faysoatrllivebr arpardiyia contig lingsads f or
Wi ting and/ 9ysteRAsls Bshnbdédb RIS u BCHS bRtz Rk 64 thyadaREHRtebRY 5019
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(' VWobbl emstiglic wiriationf ¢.g.stcoptirages wabbleoWeededsheontiad uiaane amangbéfor détecsing that i ons
(Wobbl e#6. . 7)..0f a. . nver h I ST . rized
o chat ¢ SiC i BT ARARE AR bbb iR BB SOERORLET  °

rel ati vel yraslrdn én quahotlgnepiibbizhd¢0ck i9Jyndirotigeditdr the penioder variatmns hrabthewgadai d

bi - phase nodul atio no relatively.large, parts bbl.e#8. . 9 vi ng not
ool 0o e SR o TRPCmEL &' e B 8RS b RESER bl TS, 1

t he bi - phaamodiermdhd reid @atroieaass dré@yangeddoaetriavigethe Han fiomraalareant the rackt 0 a

sync part DI.Pbi t Sync | PW or dSync. risin t 25 1eas ne van anon
Crobb! oty PHvisE BHIRES RGeS I b gy A Bear ek st hsar S P Iskriod: <
vari ati ons\zaaiagioihs inlilea/ld tir@@?@lw ﬁbﬁdnﬂ&ld:(rgagiing:cspéemé&idﬁfs’;e@Quringh;edirglnlg thiehe ]glew ce
conpri ses address detecti on nmean or etecliing an, ress a part
of the trARRCPHEhIE Hepsar hRat e des*cﬁr%iﬂeege?dr%rﬁwmlé%gﬁﬁ REPF er

i nf or NBst | QPecdQF the RtofdBd @44, TBarBeuliR fitk BMREs Rictor 6Nl YRS A Ty Edding dgordor d
sync part Tor a data bit conprising a second_predeterm ned nunber of

peri odi ¢ \AFIeRINTIAStY: eenRosHIen dnformtatipp andseording pnstobdpts dfomyde B1-RIS at i ons

and the WohHuRYdaGeR8 igniIO A subdbie @inboEment’of @R Iaddre @ deteBlor IsHe QBB AdRe VOI d
conprising the same nunber of periodic variations of a phase inverse to the

e .
phase of tWith w&renspfiigired, Weptherdlemodulptorstfpirhe bi-phaemedilateshigrvo signals

may be used. The address detector further has a word detection unit for retrieving the words of

20  record carrier information, as described with reference to Figure 3. The beginning of such a
word is detected from a predetermined number of inverted wobbles as shown in the upper
trace of Figure 2, after a long sequence of non modulated wobbles. The occurrence of a data
bit is detected based on one inverted wobble followed by three not modulated wobbles.

Figure 6 shows a device for writing information on a record carrier according to

25  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 of a beam 65 of electromagnetic radiation. The
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

30  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 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



~a 12. Device as claimed in claim9, wherein the device conprises [ecoy, gg ng
positioning nmeans (54) for positioning an information block to be recor
based on the physical |ocation of one of the periodic variations
corresponding to an address of said 5 iformation block by cal culating said
physi cal |ocation fromthe |Length of one periodic variation corresponding
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jaj] jCZRZIﬂ Fim&gﬁﬁ% aﬂﬁogitggib%%feﬁf bC$%?‘¥%?P§t§vg§*yc‘§?rg§?%gf@g‘fr8§§]oé a] cal ca

l\ga] <c3§] C?]tf{i?%lftﬁil}@@drﬂﬂ%dk? ga]ce@ahﬁg\}cﬁta& DacRhag 9 mrﬁbnwaanm&e{eeﬁnseﬂotmg\m]/J V}/VW
xxQyyz] z XS} xsni cal] ca] ca] ca] ca] cal ca) cal ca al.ca al ca] ca

]c a] cya] ca] ca] ca] c@]@?]’%ﬁ?lﬁ]’%ﬁﬂ %ﬁ‘ﬂi F@Z‘] gﬁ) %‘éﬁ% HFOE ‘#%‘Jhﬁ&}‘” E}J&S

s! 10% {5& (1}) , &dr eﬁzirﬂ@g/‘@ec()ﬂmﬁdﬁé@%tlge 4ddre39ddiddtck, \(Iﬁlcl&ﬂlﬁ% l%cl(e)d 1638 ik locked to

~] ?510/ F": 10% & ( #10% /' & #10% - #10%
6%59# 10%k k &hi Berloggf(y%lag%)eﬁ of tohe track, s(u)ch as the wobglé c(urlng scanrgrglg Aoftedr{ajgﬁng;? of the

head 52,62 to a new scanning location the phase locked loop may be preset to the data clock
value at the new location, or the bandwidth of said phase locked loop may be increased to lock
quickly to the new wobble frequency.

20 Although the invention has been explained by embodiments using a wobble
modulation, any other suitable parameter of the track may be modulated, 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. Further, the invention lies in each and every novel feature

or combination of features described above.
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periodic variation is modulated for encoding record carrier information according to a bi-
5  phase modulation in which a data bit of the record carrier information is encoded by a first
predetermined number of variations (Wobble#4..5) of a first phase followed by the same
number of variations (Wobble#6..7) of a second phase inverse to the first phase,
characterized in that the servo track is subdivided in relatively small parts (Wobble#0..7)
having said bi-phase modulation and relatively large parts (Wobble#8..92) having not

10  modulated periodic variations.

2, Record carrier as claimed in claim 1, wherein the relatively large parts
(Wobble#8..92) constitute at least 90% of the servo track.

15 3 Record carrier as claimed in claim 1, wherein the small parts (Wobble#0..7)
comprise a sync part (ADIPbitSync, ADIPWordSync) and a data part (ADIP Data), the sync
part comprising at least one variation (Wobble#0) of a phase inverse to the phase of the not

modulated periodic variations.

20 4, Record carrier as claimed in claim 1,2 or 3, wherein the servo track comprises
a word sync part (ADIPWordSync), the word sync part for a data bit comprising a second
predetermined number of periodic variations of the phase of the not modulated periodic
variations and the word sync part for indicating a record carrier information word comprising
the same number of periodic variations of a phase inverse to the phase of the not modulated

25  periodic variations.

5. Record carrier as claimed in claim 1, wherein said first predetermined number

of variations of a first phase is 2,
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8, Record carrier as claimed in claim 7, wherein the third predetermined number
is 32.
10 9. Recording and/or playback device comprising means for writing and/or

reading information blocks represented by marks having lengths expressed in channel bits in
an information track (9) on 2 record carrier that comprises a servo track (4) indicating the
information track (9), which device comprises means for scanning the servo track (4) and
retrieving record carrier information encoded in a modulation of a periodic variation of a

15  physical parameter of the servo track, the device comprising bi-phase demodulation means
for retrieving data bits of the record carrier information from a first predetermined number of
variations (Wobble#4..5) of a first phase followed by the same number of variations
(Wobble#6..7) of a second phase inverse to the first phase, characterized in that the bi-phase
demodulation means (49) are arranged for detecting relatively small parts (Wobble#0.,7) of

20  the servo track having said bi-phase modulation among relatively large parts (Wobble#8..92)

having not modulated periodic variations.

10. Device as claimed in claim 9, wherein the bi-phase demodulation means (49)
are arranged for synchronizing to a sync part (ADIPbitSync, ADIPWordSync) comprising at
25  least one variation (Wobble#0) of 2 phase inverse to the phase of the not modulated periodic

variations.

11. Device as claimed in claim 9 or 10, wherein the device comprises address
detection means (50) for detecting an address of a part of the track from a number of the data
30  bits from a record carrier information word by detecting a word sync part (ADIPWordSync),
the word sync part for a data bit comprising a second predetermined number of periodic
variations of the phase of the not modulated periodic variations and the word sync part for
indicating a record carrier information word comprising the same number of periodic

variations of a phase inverse to the phase of the not modulated periodic variations.
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physical location of one of the periodic variations corresponding to an address of said
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5  information block by calculating said physical location from the length of one periodic

variation corresponding to a third predetermined number of channel bits.

13, Method of manufacturing a record carrier, in which the record carrier is
provided with a servo track (4) indicating an information track (9) intended for recording

10  information blocks represented by marks having lengths expressed in channel bits, which
servo track (4) is provided with a periodic variation of a physical parameter which periodic
variation is modulated for encoding record carrier information, and in which method a data
bit of the record carrier information is encoded by a first predetermined number of variations
(Wobble#4..5) of a first phase followed by the same number of variations (Wobble#6..7) of a

15  second phase inverse to the first phase, characterized in that the servo track is subdivided in
relatively small parts (Wobble#0..7) having said bi-phase modulation and relatively large
parts (Wobble#8..92) having not modulated periodic variations.



