;e3e{$xl 46THKS) ~' ~::r WD 03/113r13 PCT/1B02/039~5 Record carrier and
apparatus for scanning the record carrier The invention relates to a recofg °
Gar ner WOPBNHRY a servo track indicating an informati oPGIVIBOKOIE ended =
for recording information bl ocks represgnted by marks, which servo track

has a periodic variation of a physical paraneter at a preﬁmm i .
frequency and nodul ated parts for encoding position infor Immmmwmmmmmular
intervals, a first type of nodulated parts starting with a bitggypec el ement
and being of a data type having a data bit elenent, and a second type of
nodul at e®eBakitcarridr ahd bfithritud FordchiningthB¢eck@b@iibr and being of a word sync
type having a word sync el enent, the word sync elenent and the data bit

el enent bei ng nodul ated according to a sane predeterm ned type of

nodul ati on of the periodic variation. 10 The invention further relates to
recordi ng and/ or pl ayback device conprising neans for witing and/or

+ reading informati PRe Hvesdich lett@No latb&riRarRAcéhpEtin® B sérvoaRek thdw@tingfant hat
conprises a servo track indicating the information track, which device

conpr i sadommation tragk intendediforyrecordingdintosmetiow klogksrepeaserted hy manksysdueh f or

AL B o B SRR it

whi ch s {odglatddgfalts HarSenddaink pbsidlod aifbandtion of rpattiriglepats & ifiost typtfafi mat i on at
regular intervals, a first type of nodul ated parts starting with a]%ibit sync

el enent modalagasi nagts startingiwith a nalement andcheing of 3 datp bsheVingddlad Whcond
‘ ) ; N .
type o e@ﬂ'@;{{p 2}@ g 3?%3&3%& d‘flb(ﬂﬂat@ﬁ f)g}tsastgjtlhg E&Xﬁ’)ca Bit ?ﬁﬁ'@lerﬂfkg aR§bB g a2

word syn sync efenent, e word sync el enment and the
dat a bi woed eyrenypdieivigg awdid syne dlencann,rthe word oyne ekineniaad (hreatitt et slemedt t ype
of nodul ation of the periodic variation. The inéention fug}thher .r@l ates to a
met hod Peing madated arcrrling e samedrradaterringd type pEmgdplation REtePIHOHE i ce for
r eadi ngvﬁﬂ{oﬂf witing information are known 25 from WO 00/ 43996 {PHN
17323). e Information to be recorded is encoded into an information

si gh@l whi ch i ncl THe invedtiorefistheprbimestodedosding hdd/er glagback devirsrcdmpeisingi t h

" ecor GaPieant Jeriing AL b orrmatiet ek sy ibfFrebonRed gbo Bebr

causi NG cg¢ie thabt&Hhftises bRel® tHRR IR Afhg WNEM fGHRNDH BEck, Rehibh 86kce dorpbryses cal
paranmeter, e.g. the radial position, of the pregroove WO 03/113e3-1 2

PCT/ | BO2Ic@B9feB spanningthe a¢rivy tragk arddemodulaiiondaeans nfon seirieying pesitign

constituting .a so-called wibble,, During.th J | S
wobbl ¢ RSy 50 Aeidiel ResaiEy e Paiioh 3R PRy g bLShE RV 30
woblph e sf §prideanine@ figgidics] WHich Tawowablbhes insdutertd Ipaits rameadinlg position a type
of nodul ati on using phase nodul ati on for encoding positiaqgn information. The

phase mieformatiosrat segmlarrinteryiadss @ firshivnA eftmeshlaled pafovtarting Su b st al
posi tion,infor [ j ted. t om0 [ r f the
P edet onlReheRPbSREAL S ORE Wi R b Bleenf o8 HeBednd GESMARAICE,
used t o paAsitaaingtwich 4 Bit eyl dlgmemeand behigrda wordsyne iypy havinghevord sync
element, the word sync element and the data bit element being modulated according to a
20  same predetermined type of modulation of the periodic variation.

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
25  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
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

VAUV
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periodic variations needs to be non nodul ated, i.e. having the zero
crossings not shifted fromthe nom nal positions. During recording the

posi ti orWOABBIEt i on is retrieved fromthe wobble 10 si gP&IT/IBAY0I94S ysed for
positioning the information bl ocks by k&eping a predefined relation between
t he address codes in the information bl ocks and the posrtron i nfaormation.
The addpesipgicallyvariesmttdduedatermingsliregusacyeqnsytusingarse-caipdhwebkleaPurpgthg th a

bi t
)b S SR KM i R 2,y B TR P
el ement 3 w&b&t‘é siigial ¢0l beadtneratdd. The wabblelis awidulated: deeondingtota tppe 6O pr ovi de a

record Garner. and device in_ which the synchronré‘gtr on is_nore rel ble 20
Accor di mgdulatiemesing phaseingedulatioader epcedingiposition ipfermafin. iThe phesesp *Htj’“

par agr a%%;ﬁ.lo %@8%@565 &dif8 Emhmtgrtﬁg?jé ‘é%?lbﬂ tﬁh f@trpsaéct&h{% word sync

el ement "an |t el ement ~ar , ctrve strength being
* t he nuninéimaily déestirb dhecomponghi ofithe pfadbtcanteledlfmumrlalthwwdnmé gignalf and

avai l abl e for_detection of the correspondi hg el e t. Furt.her
o i PRFAUSTAN S CoptriopEa iR ugAd o 6 Ae RS Sop e ReEd erics ARG R aph i s
char act ﬁédc?cﬁéjvzir&u%ﬁs hé@t td Ben&tr:ﬁ%dwlafetr P8 HAPABIhERT ero%@rngea&%htfeyd from

detectihg the type of the nodul ated parts across a sane effective strength
by det ediemognndi@omms @nmgerbemdmg the pesiteondiafermtation & retrmved frohetheWabble ve

trength the nber.. o c yvari,atiqns that are i all

G 1 Forcreniandis e JoT bstimind B inriacor s ekt s W heT ifle

fol | owi pgwees BHdliRS coded iPWSERBmAiéh BRBIK Mdfthé PBditiePHForBtatioh. Tihe

followwng ADIP units (2 indicating a nodul ated, 30 i.e. inverted, wobble; O

i ndi cat addyessehare enefleddn arpdubibest rarts ofthepvolhlel sigiting with a bit sync element

"222200 00 000000000..." AD P ONE =
- 50002250B0000R B0 Word SRAIEERDar s agd Bt taRel oD S0P M et
~inverted wobbl e {AnstbbiRinest thy knain systerh isthatdetethion of Hietwendngnc dlementist
three i nverted wobbles formthe word sync ("222" in case of a word sync,
" 00b% oﬂh‘e"ﬁm‘iﬂe) The next four wobbles carry the ZERO or- ONE i nf or mati on
("0022" or "2200"). After these first 8 wobbles follow only positive
wobbl es that carry no information (but that are inportant for the PLL 5
performance). Apart fromthe bit sync, there are 3 nodul ated wobbl es for
the word sync and_aqnly g ‘rﬂ(}g t ed wobbl es for the ONE an he ZE The
i nventors have se@ﬁst‘hﬁ JeetRt the nyeptigiforoyide a fgfogd earper &) e P &hichs 5

reliabl g,d 8arhbhigati} 8 thdreeifbid data bit el ement, which can be expressed
as effective strengt Further they recognized, that for reliable detection

of 201 elenents \MAtchortiim; toiting iy emtitins mp@:dmaeriarfasahﬁnerdeiguheopqnerg patagraph

t 10 th f 1 I t .
. undhsrattria ST B TRl VBneR L FOBr PR stbaLr SR B . For
t he wor @leﬁiéﬂ?aﬂeteq{iﬁst}kcéfﬂ'é@tt\ﬁkegieﬂgﬁ b the hukber 6F ]iei’lodlc%hdt@mﬁawre not (so
conpare "222" with 0"), which has an effective strength of 3 wobbles.

For the suhstandiatly dtffemcntwed lauai tableofor detieefionefithe eprraanending elzprg. Foghen Fhfar e

"2200" and 1.0022 ha
achi eve e BR AR pEINER 5e BRaRehFe! iife SherShEbaaliagh B bfictpe i
det est i @nt mmduththa\t@eah@ cbrﬂﬁﬁﬁﬁﬁeaﬂslfer desedimi the type bl tirsmodisted partsvor d
sync detection by 1, from 3 Hence reliable detection_in copbination

Wi th i @FIess a sAme elferive étrergﬂr hé ds@rtutﬁjthe Wosd syng eraentor dheqaty by elspnent,
sel ecti g ﬁk'e glfrér%tg g%flﬁ%nt d ep ﬁf‘ﬁén&ﬂ.e dﬂ?agf%n?thtat %%Hm&maﬂg'mff@cﬁt’mm S-

Furt her pre erre evices and record carrier 20
accor di fgr the cbrhspbn&mgtelmnar’lﬁlcgnmnonmbdsed bn tlteh(btlowirtg meeognithes én and ot her

. Fof or ondVPB R e HaBME fama comte o oy ing ABE b i OFHAE ATON RS ng
30 i.e. inverted, wobble; 0 indicating a not modulated wobble):

ADIP word sync = “2222000000000000000...”

ADIP ZERO  =“2000002200000000000...”

ADIP ONE = “2000220000000000000...”




25 description and with reference to the acconpanyi ng draw ngs, in which
Fig. 1 a shows a record carrier wiwth a servo track (top view), Fig. 1b
shows a V@P¥B3d#ack (cross section), Fig. 1 ¢ shows a wolBETdBY¥0334ser vo
track (detail), Fig. 1 d shows a furthe} wobble of a servo track (detail),
30 Fig. 2 shows bi-phase wobbl e nodul ati on, . 3 shows MSK wobbl e

nodul afThe rﬁrstnngerted vetbbles(indieasedibyi? 0ns Q@rsew@llﬁcgbut S d he pextithigs ipvestsd e

For we IR POt ook GERE, Hodyofs T She. O pcpp axpagtiiody |0, c°
Fi gur esyobBlaBAY She WEROD ¢ WNE $ifoRdatich (GO@ZB?F&S‘ZMJO’Y)aﬁﬁeldhéierﬁxbta&iwbhlvles t he
sane reference nunerals. Fig. 1 a shows a disc-shaped recor Car”]jco The

pr ovi ddollaw phlypositivewabblestthai garry merinformatian (hyt Hiatiars TEpATag ohHbe &
t r al k : {gsoss Sec%‘art' rg%eoslg%%eth t:ﬂe q cgdurl@sd RRAbbES 'Pbrgfxe W'oﬂ:fié G%mé F' g.

1 on aken the record carri

: V\/ﬂl Ch ley 2fvdalaesitwebbisd foatte M&nﬁltlffe/ZERO The invanmhmmsng] lhaymn 6 and a
protective layer 7. The recordin tabl e, for

6
exanpl @eﬁcﬁo%%@é waid sy el @Pe?ﬁﬁﬂ"’é ‘f%led]b‘inr?%‘ﬁldﬂ?cg E%lﬁ%/t@\éﬁ Plyi ce for
writi ng‘v}h@li ayer Pes§ 55 chb@swm@% F&Q%ﬁz&i’ t@f&q@%ﬂé‘m e. The

recor di ng prOV| i nformalion via a production
pr oces sletdctiombf aihelbmueats vatmmmmmmchstmbm@mm regulag psnm;eqmatmny the

Itiplied th The jnf f.or mat |
o1 dkS 3 Sheniib ol LT Re A Sarias The Hoaanre INAPRE: R <rhildhedhei o
succes Sthé’fhoﬁfx1a?erde‘efi’»:srnérffi‘c FéiGhé %rd%'& if 1RRit6 b QBciadPwhéthér erkds badr@kymn such

as, for exanple a succession of pits of different Iengths in a CD. |In one
enbodi nemibt (sbreempamcmg” writht 19607 )ewbich heaan effectisie serepgtiiral Samntiblesy fer the

i ndi cated,by a servo [ OV, re st he
bl ank raCERERtion Hq have ?%HEC‘Q%\?A%'SE‘E DR el iﬁ%&r@‘g rrg’i‘?%% até‘ldb@()gi )
Pr egr oQyRich hHYACETRBE k®ength ¥f L+ woBbKs ITo fcplidvevthé Sibnd stamigtiOfodtite wigrd
scanni ng. The pregroove 4 nmay be inplenented as a deeper or_a raised, 20

parlt5, crynadetactimt EEIdl th¢ bp ldogsvemlyomwpdﬂ ihaye foripprepsesthe ﬁﬁméﬁri:%f wobblesussd i vel vy,
the .Segﬁé"&?}gf g,H& éja gs' Sk an%'h Hched %ﬁ%{;@'&e?efcusﬁ ﬁ%’ﬁ({nﬂqnﬁ% WREPEr

wi ndi n L8Y ' al groove pa transition from

| and tQnﬁﬁﬂﬁvﬁstﬁfbaﬁt@ﬁt\helpsﬁodlakrhﬂglomh&?stﬁzhtlﬁléd\bymdllecmlg equgbeffactiveand 1 d
show two ex%l es of a perl odi cal variation of a physical paranmeter of the
pr egr ooeengibaor the datsdnt end word sype eSS vari ati on of the lateral position,

and Fig. 1d showsggg .y éfa'}éd)é}nmdu%xﬁﬁs%g%r}netﬁ& YeVRBOLR ﬁE&‘é%ﬁ%ra wobbl e

signal in a tracKing s rvosensor e 1's, for exanple, frequency-
modag at &dordaigitonbs inviemtion ark @iveatin dre father daimsn address, a tinme code or
winding information is coded in the nodul ation. A descri ption of a
rewitable CD systemwhich is provided with position information in such a
way can be found in US 4,901, 300 (PHN 12.398). A servopattern nay al so
consist of, for exanple, regularly 30 distributed sub-patterns which

peri odi cal | y causBhese ankbthgr sipgetalo§ therfnvantion wiHespparsphirommend ehigidaied ude

IR NP R A 1 S
i nf 9y MadéseRptiddahd WwitthMeerBi¥e 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),
Fig. 1¢c shows a wobble of a servo track (detail),
Fig. 1d shows a further wobble of a servo track (detail),
30 Fig. 2 shows bi-phase wobble modulation,
Fig. 3 shows MSK wobble modulation,
Fig. 4 shows a modulation scheme including split word sync,
Fig. 5 shows a device for reading information blocks,

Fig. 6 shows a device for writing information blocks.
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The variation of the servo track includes relatively large parts of

nonot one WO U3/ U3-t.13.1 PCT/1B02/039.1s 5 wobble, so called non

modul at dMOWaWIE34 Furt her the servo track has rel atively J€IYBOHEHES where

t he frequency and/ or phase of the wobbl& deviates fromthe predetern ned
wobbl e frequency, .call ed nodul ated parts. In this docunent any servopattern
of a pdnithriliguisas slements Whithsorteepn tei WWI%QYQF%EEBP fif@M@ncodi ng
infor”%?eféhckﬁuﬁxﬁita‘i’sr.red to as a servo track having a periodic variation of
a physical paraneter at a predeterm ned frequency, or wobble, that has
nodul ated parts. 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 the wobbl e nodul ations for data bits of the address, the total
modul at i on bei ngrgal i sehwdlisEshdpRd FEREH OamMer [ dvidled wWith Riacled aftelidead phase
patterns are used for indicating a synchronizing synbol (ADI P bit sync) and
 a synchfoordcpetingyandod ceritral hele|10a ok wack sragrapgdd ik agperdangeriith a spitkl Paiternhe

respectiyve data,bits (ADI P Dataz' 0; n Dl R = ) T P bit
sync i soé/‘??&ﬂﬁﬁf 33‘5 lﬁylélssﬁ ﬂ&fséseg“%&!(%gr\}\gﬁ@}"g b('gggg]eer e%pré)c?lrrzf:ﬁé’ 1QBY@BII\/\/M d

Sync i s irfkpahesibiyatt 136 provitkdwitita veebidinslager @aid ¥ pfodddtiewidygr 7HEheAD P bi t
sync, whereas data bits have non-inverted wobbles in this 15 area (wobble #

1 to 3)recoudingipyeranay be epticalpyritaldle, far examrie Vi Phash BhawgpiTRBIeRs si gned to
repyesent.. Lt el kO lelelcl j | - pto?7
(:plv(\)obb elcgﬂgwg%gb% By%lr?eebl\%gg%ﬁ&é@ﬁ%ég%ﬁ?l rst fﬁatpgrého t e%ﬁ%ﬁgﬁ?ﬁ area
i S i nveCBeR érdabie. Dhbbé@rdihg fyei may ko e pondddibwitk indbrhiteonavia a prokicton h

each bit is represepted by t sub- areas, having different.. ses, of the
wobbl e, PIOCESS, @dfh‘%‘agbﬁt?ﬂ%?é&%’&a e N S ADI P 20
Dat a=" Of)re!‘és?]%é. QMRE SFERhASb ofgaﬂ&!ed D SRR OWHIRIKE And ﬂeﬁ&@é’x‘nt@&’b%@ﬁlidaﬂyer t ed

wobbl es, ADI P data = vice versa. In this enbodi ment the nodul ation
f or dat matitle masksfin the/fosmrofatsniasagion gf areanrefeetinig mneloradmtioband litttey f or bot h

datg bit ,val ues.. However ot her conbinations,. bl es .andvd nvert ed

wobl estadiion i 9o ExmRle e faonet puEhr aifferelf RRgfiBdf AR T Bht

pr edet egbésheAD e tRdck @ o the YEREd adriie ofth RAWHPaBO Eyhe Py dicateddiycat i ng 25
“enpty', instead of a data bit. Mnotone wobbles nay be used after the
first dsreopsttern which ig prawided duandmanufseiirgef the blsak deqond earger. dbe pref er abl y
a large_mmjority. e i . 1L Lpal
hace) POTOREtRs ferlcl HRRER % BRrolpEl WG bl a DS LRI

det ect Ofhe tiadk Vhiusing Bbashinge The pregré veaismapby impleneated ds wdbeper or arasddol | owed

by 85 not nodul ated. (i.e. nonotqone). wobbles (wohble # 8 to 92). The out put
f)r/_e%f_henEW’c?F af panaterial prepesy deplapiae gmslfsaadplgeége. gi@g}awsl,y, ﬁééﬁ}ﬂ%ﬁ@ﬁ?i ngIo
Wit ngmg%oﬁ‘giétto?aﬁlaﬁgllﬁﬂi&) GE81EVRA dHdQiTep&18viRking UeRited 16101408 ad SRVE MBK

wobbl e ulation. T ni num Shift Keyl ng (MSK) nodul ation uses_a first
pat t er np&ferigwithratmarfsitiani fargm darfdi to grodyietor videwsrsariaking placo per wanding: F1g82 f or

transferrin second bit value. Further.conbi.nations of the terns 31, 32

may be &%é’@f? i@shOW‘b%’i%li%Qfﬁﬂ&Ff’ngf %@ﬁ?fga L?'?‘&%s?@ﬂnegf}'n %ni sati on

i nf or mabifooveacled/RSbBRL FRY. e BitswsvaaRtbA af theditbrad podition,@ad Fig@nd showb

wobbl e period, in the first pattern the central part 34 in non-inverted,

whi 2% i mariationad dlemwidsiat Thisiwabble preducesp wrbble signal dn p fraeling gervessasprvERe

pattern r t LNG. Rar a¥oll : t

Pt t or niebielS dptBnbIE, Phbilg- BlghisR atpRiOr e Blaion S osladiSs g

wobbl e piafd dode ol winding hiforiBitiopad ¢celed ilndr moditlatidnl. Agdeseripticdtiof avewalkablewvert s

t he phase by having .a freguency of 1.5 _tines the bbl e frequency,. . |..e. by

havi ng £Thaysten §’|hffg 15 gFqvidrd With POSHQILBIBIREPR 11 $Ug lfe‘ﬁ%&caﬁ’etfqatgﬂmﬂéngéendi ng

part i s so7idoah 23dgYVRY, ' rRArestimte. Detection
R L R s Lo B part.

becais e dintdibutedsibrpdttepmrwisicle péridsii¢allyrvausestracking sigriale Feriber thesemeepattetie t wo

10 tt - daditi t dj ff f. th t dul at tarti t
. 33 hnd ARInGbEeRefiieet bt s SRR HEeR e piEeBu i 28 CBRURIE part 35 and
modul at %?edﬁéﬁiieﬂﬁvﬁﬁﬁhncﬁﬁ-eqﬁﬁ iR8 spedMi®pitRen f&rene&ﬁﬂ% ?bﬂﬁon ifemiagoaliikk émgt h

of these differences is estimted to have 50% of effective strength of
det ect i SWRHRW. conpared to the central part. The MSK encodi ng can be used

Lo encode addr esepll it e A SORBIHEK IRARE oiield R P AAYANGRD o

needs to be not 15 nodulated Tor the najori e large
maj ority of not nodul ated wobbles is needed for reliably controlling the
rotation speed of the disc and/or the wite clock of the recordi ng process.




Figure 4 shows an nodul ation schene with split word sync based on the MSK
wobbl e nodul ation. In each cell of the matrix shown a zero indicates a not
nmodul at SHO200WdBbl e, a one indicates a starting part of POI/IREHHINS to
invert the phase, a two indicates an inyerted wobble, and a three indicates
an ending part of 1,5 wobble to re-invert the phase to the normal state, as
descri vesbbidy s ealiidt tonrmabdirlated patts Fﬁﬂgerrtbe servo tragkahas relasivelly sheR pRdS ri x 56

consecutjve bl es ar i ca | unns. nd each
o ot e er R SR i s 3 SEROIE i o b brifathif el Bgma ] oac
word c r S emasTaQefiod raturt hei r
ADI P bit uﬁ?ﬁﬁghﬁgﬁfgﬂg@gﬁgﬁgﬁ%&red eﬁ,t ?’ﬂﬁmd 8,13, 18Io gtc are |

- i sol at exnibinationith amOadditional ﬂihmemﬁ)lemqmgjmifmaﬂﬁéﬁ @&r&qdép %8 |S€FV§WPEk
el ergent S, . whi ch all a&gp@ﬁgﬁegéﬁlc 3 11am% er% g er f egrﬁ?%ggwg M‘per of

not erren S ar t wor d
+ sync. ImatAﬁl;B]damatédlsdmre is afirst split vvord sync el enent cal I ed syncO,

and in ADIP bits 3,S,7 there are three further split ment s
sync 1, sync2 andigyie@showsbi- phﬁ@.WOhbéfr@Oé%EOfM%ﬂ%“ﬁ%ﬁléwé”sdf‘]? W@L@

locat i Orﬂo{hﬁéumk rd EH ehd ¥ sgéonqeaﬁlﬂ%ﬁ@ﬂace%aﬁ'tthg @oﬁ%leﬁ%cﬁ’llﬂl&nsB there

is arepetitive pattern ocaﬁyé{réws consi sting of one isolated bit Sé)
f ol | owefdr Gatabitslaf theliddess, ttlietovédlmmlsllambntblemgdmﬂed Addrees brregroove (AREP)Fi gur e

v ) akiedstsrmiited WS PARRIE S el fpr gt P yenee e OIRRT e
m)dul a;%ﬁ ﬁé@@ﬁ%@%ﬁuow ﬁ%ﬂ-gddreﬁ%t;&d Rabb Wdr@ém z{n‘d fbﬁtﬂe'?édp%éﬁﬁchdw t he

"-nu even though 't he nodul ati on ext ends
for 3 vmtm(lAa)Ip@atmm’ a&xiADﬂiPdataed‘lé)bEheAﬂHPWSI&nc hﬁemdlcatedubugt sngde endi ng

arts are con t an ect ve str t ot al
b o c ot e Grosb e BRARE,werd e it kgl Syt 2Ea oLy,
accumul cﬁ?é’cﬁytf&ldm%g tl'lé‘AElP %W@@ﬁl’! RRHeteak Aatardis ave Adn- dﬁ'bﬁéd webbleeﬁwhrses even
val ues, e.g.’ "L=2""and "L=4", "because in that case the total nunber of

woblfl esarem (\mbbm# ® tad).tAq BHIP Data ea aﬁmpuw agymbes of wohblgperipds assigeqd uct i ng
th herme the fo | LECT i O
ad\?aﬁf a@gre Prgscﬁlégge gﬁ%qgmt%ﬁ 1%311% Q/e'ge Ogl%lr}gn 61%8 3 tl|°0’n( JV‘%bméf#enent s

or onl yo"h=fhe RbBHEPhase ih rﬁréthﬁtve%aslee Apmlemni atemsnmsmu theiwnbmeqxhamnor 10
or filter 'to detect the elenents, and not 2 different detectors or filters.

2. To htheseeindihialie ofthewrga Mssuchigachiit i repissentrst BERYLFIDATEaIAY Mgt ect i on,
one Wou%ll?fe n?ﬁhas%s 81 the Wb ?efc?aﬁle%b ncgﬁmg Bltggr%qe]ocﬁﬂged ES‘ﬂ)llo@ngms for

word sy ) pro em i s ese qui renments
unszp t aDla&—a)Jtns foprésented by Szenoa-lawrglde;vbubt% folbeedby twoinveaed wohblesi and and

t he word ncs. But this neans at..the word.sync I.s aker,, t han
require datert 4 wige versie n Wis °c divaenidle "\"fiﬂ%t‘?’hh{rﬁé?a&@m% F']‘ll?'n schene)
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Figure 3 shows MSK wobble modulation. The Minimum Shift Keying (MSK)
modulation uses a first pattern 31 for transferring a first bit value and a second pattern 32 for

transferring a second bit value. Further combinations of the patterns 31,32 may be used to
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wobbles. Such sync elements are referred to as split word sync. In ADIP bit 1 there is a first

split word sync element called sync0, and in ADIP bits 3,5,7 there are three further split word
30  sync elements syncl, sync2 and sync3. All split word sync elements have a different location
for maximum reliability of detection. Starting at ADIP bit 8 there is a repetitive pattern of 5
rows consisting of one isolated bit sync followed by 4 data bits; the values of the data bit
elements in the Figure being arbitrary examples. Hence in total 13 x 4 = 52 data bits are

available in the ADIP address word. The effective strength of the MSK modulated elements
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'1230xxxxx00000000000000000000000000000000000000000000000' (0 or 1).

The sequence 'xxxxx' is either ZERO or ONE as follows:




features described above. 15 WO 03/03.13-4 CLAIMS: 11 PCT/1B02/039~5 1.
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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. asystem 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
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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

30  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
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
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any reference signs do not limit the scope of the claims, that the invention may be

10  implemented by means of both hardware and software, and that several ‘means’ may be
represented by the same item of hardware. Further, the scope of the invention is not limited to
the embodiments, and the invention lies in each and every novel feature or combination of

features described above.

15



10 10 10, : mlO%& ()-"910%&' ()-6#10% & ()-E, _,, -(/01}[< @

10" @A0%&' ()-! X @A0%& ()-!1" @40% ()-!'D @40% . & ()-, 109%& () -

t 10%&' ()WOP2PPBAH44} "2 @ 1045$109%& () - 93@10%&' () - 0g#10%E TYNBOL/R3IY4S
+9d 0% ()-F!'S +%40%&' ()-F' ! 10%&& () - 445pp5557_@ 10- #10%& &' () - ! >- #10% V& () -
10 10 1pP#R9& ()-810%& ()- 6109 ()-7899;";;;dE_@

1010%& () - "10% & ()- FRA0% & ()- @10%& ()-, f#10%& ()- #10%& ()-
<p<<B>>>dE_@ 10- 10%& ()-f,%d0%& ()- %@10% & ()-L$$10%& ()-"

10%& ()-!10%& ()->N??0@\AAABUj @ 10& 10%& ()- 10z 10z

10z6" 10% & ()-!f2940%z& ()-31"10%& ()-/"10%& ()- BZBCSDEDDCEdB] _@
10! NYd 0% z& ()-"10%& ()- MLO%& ()- "10%& ()-|#10%& ()-!10%& ()-

- CEEEFFGOHIE] _@ 10! 9! @10% & () - " 10%& () YZ%40% & ()- -#10%& ()-
"10%& ()-"! 10% é; H /J

10F110% &- ()- /100 ctr %mp K%; aIS?@)%W)(W(**&M%%@W%“ track (9)

: ‘i/% 00/;/;1& & §n)t ; 1%%%&9%&&%&90@ Blokks &%Fés@_ﬁ?fe(( by mbks, MiChRAROPAR@Phddz 4T

periodic variation of a physical parameter ata predetermmed frequency and modulated parts
for encoding position information at regular intervals, a first type of modulated parts starting

5  with a bit sync element and being of a data type having a data bit element, and a second type
of modulated parts starting with a bit sync element and being of a word sync type having a
word sync element, the word sync element and the data bit element being modulated
according to a same predetermined type of modulation of the periodic variation,
characterized in that the effective strength of the word sync element and of the data bit

10  element are equal, the effective strength being the number of periodic variations that are

substantially different and available for detection of the corresponding element.

2. Record carrier as claimed in claim 1, wherein the word sync element
comprises two modulated partial elements separated by an interval of not modulated periodic

15  variations.
3. Record carrier as claimed in claim 2, wherein both partial elements are equal.

4, Record carrier as claimed in claim 1, 2 or 3, wherein the data bit element
20 comprises portions of equal length, one portion being a modulated partial element and one

portion being not modulated according to a bi-phase modulation.

5. Record carrier as claimed in claim 1, 2 or 3, wherein the predetermined type of
modulation is minimum shift keying modulation of the periodic variation.

25
6. Recording and/or playback device comprising means for writing and/or
reading information blocks in an information track (9) on a record carrier that comprises a
servo track (4) indicating the information track (9), which device comprises means for

scanning the servo track (4) and demodulation means (50) for retrieving position information
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5  parts starting with a blt sync element and being of a word sync type having a word sync
element, the word sync element and the data bit element being modulated according to a
same predetermined type of modulation of the periodic variation, characterized in that the
demodulation means comprise means (67) for detecting the type of the modulated parts
across a same effective strength by detecting the word sync element or the data bit element,

10 the effective strength being the number of periodic variations that are substantially different

for the corresponding element.

7. Device as claimed in claim 6, wherein the means for detecting the type of the
modulated parts are for detecting the word sync element from two partial elements that are

15  separated by an interval of not modulated periodic variations.

8. Device as claimed in claim 6 or 7, wherein the means for detecting the type of
the modulated parts are for detecting a modulated partial element, the word sync element
comprising two of the modulated partial elements separated by an interval of not modulated
20 periodic variations, and/or the data bit element comprising portions of equal length, one
portion being the modulated partial element and one portion being not modulated according

to a bi-phase modulation.

9, Method of manufacturing a record carrier, in which the record carrier is

25  provided with a servo track (4) indicating an information track (9) intended for recording
information blocks, which servo track (4) is provided with a variation of a physical parameter
at a predetermined frequency and modulated parts for encoding position information at
regular intervals, a first type of modulated parts starting with a bit sync element and being of
a data type having a data bit element, and a second type of modulated parts starting with a bit

30 sync element and being of a word sync type having a word sync element, the word sync
element and the data bit element being modulated according to a same predetermined type of
modulation of the periodic variation, characterized in that the effective strength of the word

sync element and of the data bit element are made equal, the effective strength being the
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