, ;e3e2(6T2[ a( Record carrier, playback device and nethod of
" recording information. The invention'relates to a record carri er.25/07/2003
conprising substantially parallel tracks exhibiting first variations of a
~first physical paraneter of the track, the first variations mmmumﬂ{ﬂmmﬂwm
information recorded on the record carrier, which informatio |
r ecovRéalod earpigr, maytackidevice and methodhlf eedoydiag diforadtonpr ocessi ng; apgh,second
vari ations of a second physical parameter of the track, a nodul ation
pattern of the second variations representing a code for controlling said
type of data processing. The invention further relates to a nmethod of
recording information on a record 10 carrier, in which mummmummﬁmmlﬂmm;d
carrier is provided with substantially parallel tracks, a tion
is encoded in first variations of a first physical paraneter ofesiskre track,
which information is recoverable by neans of a controllable type of data
. processi ng; andTRe GRERtIbPIelASHolDlebdraGadifirdomyRSing subitdn@ially P&RRSIth@ks S

encoded in a nodulation pattern of second variations of a second physi cal
par anethiiting firsi aariptens. of Pt physier} prameter hbthe tarkithe firshvarigtiony back devi ce

corpr e oG Rdnf R e SPast e el S SR G b B on - e

firstmyaisioftal ongollabld teeroftataprocesitpaaed §eebnd Rirlationt 6fta debendstigichy om t he
modul ation pattern of the second variations, and data processing neans for

proc dsamefer pkthe depgk <3 megdnlation patern oE therfgcomvariationsagpicsnting agepeence on
the ¢ f i information conprising a record carrier, a
recor‘%ﬁﬁal@gﬁé%&%g?ga%ﬁ%g%g%ﬁgdevi ce, is known fromUS 5, 724, 327. The
record carrier Thajnvesten furthekseldtes tota mbthbl ef teebatimpinfamatisn oeprasedit ed in

a predefined papner by optically. readab) e marks of first riationg of a
fir stcaﬁrﬁ?s’inc‘é{gl%gé’i‘%fhﬁggﬁre%q}aﬁ : rf*’.rR-,mY’@F’fl &t Wpﬁtﬁnt@ﬂlytﬂ%’éﬁgc%?fﬁfétf‘éur f ace.
. The tihagkofiiitdiek hasdeash ¢l %ﬁ?ﬁ&{ﬁﬂ&@%@{W@sﬁﬁpﬁﬂm%y&mﬁ@{ra&@aﬁw er,

such as an periodic excursion of the track I'n a ‘transverse direction
(10ur tinfarmd oo isecaverablb bl elgana of acomtrolable typelepddia plcegsmgpanda code fof  t he
mar ks. The. second var.i,ati ons are.nodul afed and .t he nodul ation pattern
ropr coafpdiny EEHEPHAT SRarocsEE I RoPABL B IR IEHRD RREGHSSERON. . g, a
descr@m{i&l§@xddasgcgﬁd?g%gyﬁb%étafdfﬁmg&n stored as scranbl ed information.
Said code may constitute a nediummark usable in a systemfor copy
protection, bechismvenion fuadkr tebaied te a plagieaok dedosia reconering inéorgwpiPed to a
recor I i on . dard recordi equi pnent ... The pl ayback. . i.ce
conpr ST 65 Aigl ALY ol BER AT REN for kPRt B BRE o
msansdebedenet bh &hvd fight VAdated earkdrdemddobatizh hdadt forFewilevinh thesdo fitbnythei at i ons.
The pl g%fr .and information earner forma systemfor controlled i nforgati on
g

r epr JBRHIAERN Pattsm ORINS SsERTbweiatipht apd dglamrecsapng BansforBrOseHgdRS KR
means; §,of f&r%?&&%%‘gﬁﬂe Hf&nlldg{ogriﬁrﬁgé/é?l E{’%b(?‘@ﬂg@ gnce on the retrieved code.

If the®information~is copied on a verl rnformation carrier, the
information of this copy will not be reproduced by said player, because
during the copying process only the information represented by the first
variations is witten to the veritable information earner. The copi ed

iHpf or mat i on carKki : i : i@t 1 ons
ggnnot be pr odu%ggg%ﬁgr%?gﬂggr reé%)otﬁgﬁoﬁggﬁgl&%irggmﬁbﬁvgge%gegﬁgi nown
syst enctbadand aipéaydppk dedct,ds Bmovex freti U 5Hi24i82d ek tegordeaoied comprisesr | i ke

DVD, b high densit d - ' et ah |
e O T AR R A RN A
physigalks BRERIRERAHNRU T ﬁix'sﬁf;}&&FlégcaI f;@raﬁ@g&l} 6 8 tHePENSPAKS oPIRE sEAMEE ©r T o S

in the retrieved I nformation.
surface. The track further has second variations of a second physical parameter, such as an

25  periodic excursion of the track in a transverse direction (further denoted as wobble), 2
variation in depth, shape or width of the marks. The second variations are modulated and the
modulation pattern represents a code which is used for recovering the information, e.g. a de-
scramble code for recovering information stored as scrambled information. Said code may

constitute a medium mark usable in a system for copy protection, because the track wobble



It is an object of the invention to provide a high density record carrier

" with a nmedium mark, and recording and 'pl ayback neans for such a redd7¢@003
carrier. 20 For this purpose, the record carrier as described in the

- openi ng ‘paragraph is characterized i that, in respect of a code track that
conprises the nodul ation pattern, thé nodul ation pattern in the |left
nei giMiek bk REpitd &-K rdcdrdiblediiftor Rahdied Feedidind EQNpRBhL ThB pldybhbiedévight
nei ghbouring track. The code track is a track mﬁich_carries inits
nod GPEPTisNs Igadingmeanhior ssdingftbe opteal marks ang demeodwdationgmeansdor refrieMing:
retgieyi r I I . = rq.(ar al racks on the
o ePedatrdrt e EERU AR drHh IR OMbiadh, Pl B AR i B " e
t r agdem A syyérh Gorrdongollbdinfmeiaatibn agprodationt Far thisfmepose] thatploee oo@predsi at i ons,
in the left neighboyring track are_ conplenmentary to second variatiqns in
1 he dptA PROCESENG M5ATY 105 genreararne the dafgmnationigdispandance on the xefreved coflel 1
var pgati .t J 4 r i . el { tracks.
Fonia RDmaRLF i Splc o PRI Aol Bl aTED mt TuOBh ARy B o ot
30 nei phteproduney by seid plager bequassdiring thy capyleg pescess omly dhesinfoineaioa by t he

conpl enent ar. ariation.in.the right neighbouring.track. erefore the
C ohpreanen Bt viiond iseren & e SIS PEROiGr GFT e 1P 6Ppete
Mai e rbrdasti@ (M8 S h& donfaBimhk R dé, i A¥ithed cbR PSRRI RASH O Bk WeSductd By
Il owi ng recognition. The anplitude of the

invention is also based on the fo
1@ ecetandard recording deviges Howeserfthe khewnisystem camaptthsrappbedtt amexisting higliul at i on
pattern. However. |. £,07/.2003 ,3 .a, high density record carrier,. the

ot SRESR CERer LB BYP PRFA 8 RUr B Dy R g ke Bl il

Cr Ofpiérahdes calthe ﬁ&ﬁﬁ@f&iﬁtﬁ@ﬁﬁ&@m@!&@e?ﬂea nsRO4RSEST 4 RoAEpREi¢HN of the

recor.ded information and detection of the nodulation pattern 1tself. Hence
t heparaplerar yialbdisrups thegeasting ofthe aparknandwause paorsdn thevesrieysddsiopmationhe

i nventors have recogni zed that, by using aligned 5 nodulation in

nei ghbouring tracks, the maxi mum noi se contribution of the left track does
10t coincide with the maxi num noi se contribution of the right track. Hence

arelatively |qw anplitude of the second variations is suffjcient for

reliable det eltlf 8hoBlect HheBYERtAN ©rPrpYde anigh drnsiy secosd cammier MR 2anpl i t ude

dis i £ i 1 r Lo the retrieved

i nf %%@&%rﬁgﬁcﬁ?ﬁgggﬁﬂ%ﬁ%ﬁ r{e{%gllé ?@g?ggg‘%rﬁgh&e%br d carrier according

to the invention is characterized in that the second variations are

di spl acenents of the track in a direction transverse to the |ongitudina

direction of the track, and displacenents of the | eft neighbouring track

2€0i nci de wi t hrgy $g AEBIRIES r&dordl Rfel 8desBEHANROYE b hihf itﬁﬁegh@htibe same

direction. This has the advantage, that the crosstalk o irst

var fharaaenzddin dmt ddjrespecttoftarcadk sracls thae deroprises tee modelatibn pagermathd excur si on
in th ne adjacent, track is towards .t he itjon qf read spot, on the
coamepnipn Jadth i tne' 18 ieiehBatsE sk it e e racBpdhiefiod BRBER I 0n of ¢ he
ot haphtaehi gaditing fraglk The cal@iadk R R wifadcares irPRImdankEos pHAES theSs

crosstal k. An enbodi ment of the record carrier according to the invention
i s edrerfae centrolking the datreprogdsaingwhengetrisring dhe wcardedrinformateneOraeick and t he

nei ghbouyr.i tacks,represent. th 0 sanme code. This . has e a nt age,
{ P et ol bRt R G BEy SR eS Backuhs AR AR AR aERbE T e
nei ghfhe WacROndigtaslising deecodb erasia Aevabd eFfaéti @iat sddehtl Rafiatidrs ikfikee Recond
paranmeter is an excursion in a transverse direction, the distance between
t hentighloauingdrask asneqreplementaky toiseeond variatipes woberighbueighbqusingrtracke track
St técaﬁ?m%ﬁ{ahﬂgs RAE Fec%ﬁ§ WA R k8 kS {LﬂXt‘i’o& DE ppah {éxrt?o'ﬁ?"er sé
excUFaron. A ternative Yy, the nodulation patternin heCode track is
subgé¢ighbdairgtrads.IHeMRE 88y rRrdabeimdigtutiintO©a3ad beaseténd Veidtiohtin teilgfbour i ng
_track. This has the advantage for sone nodul ation types, e.g. a wobble in a
30yr eprigbburingirack iheorppanseted By agicgiease iprdistwdanesipy thegomplemeriabhger . An

erbogl RN Ghe SR e BH8H i HALIACTHRRARE M Qb BBk e Bhchers of

characterize cond variatio are periodrc € nodul ati on
pat tiertfack@aR kifs& by ePBs Maitlain@atdadro Sutalk 2dtaainh Hatitedith hedepiubis vilatsveen

nmodul ation patterns in adjacent tracks are limted to_a predeteagined
anount . Such dhpinssatier isiahdbased onthe dllewingeserniomel heramplands phthe phase
differ e I 3 sal .at i I t:age,
that 2E] VARaRee sk B0 sy RANS s ORE or R Utnod o Bk HBuRR IRIC.
wth a read signal fromthe nodul ation pattern in the code track



.4 According to the invention the nethod as described in the opening
paragraph is characterized in that, in'respect of a code track that5/07/2003
conprises the nodul ation pattern, the nodul ation pattern in the |eft

-nei ghbouring track is aligned to the godul ation pattern in the right

nei ghbouring track. The effects and advantages of the nethod have been

expl &makidenssy scomrdirarmier, dhemeddatiomof the seeangrvdrietiond imrneigithouningirbksk devi ce

corp it Pislk, pRFeRRARIIIRE TR S Srr AR T AlEiSh bt PR, Y ke
r ecorififoeratidredndt degectioh @fi etk ABEARIN Sttepaitictl. Blente thd dmplitudd of thesécohdo

tracks ,having the sane nodu] ation pattern and therefore representing the
same VaB#eons|must Re ap loyy ARPessipisy The inveatars havereeogrigasithat by uswg aligngdst ¢ r ack

s verddi i t , i ne. i ' e. This
3 ' hchAdon i nERRBb B A P kA ot B I8 o7 B IR TraPREBesaRAD. THES
pr ef epineilleenitothie meaxtimuof nditeecomerithoicbn ofehe Kigls tenck, Hefior ameddtivalydawr i er

accor di o, he invention are given Jn th ependent, cl ai pg. .15 These and

o horma et e Pintnins ssofbioir bl eliBtle SEEIOE OF tiam Ui H-RaaTE oy ¢ hor

W t h BeghiReraR by &ﬁﬁnﬁ@@@s@@ﬁaﬁ of ﬂﬁ%eédiaggf@% & s @hd €%8#80h thel rBrfeD&d

follow ng description and with reference to the acconpanying draw ngs, in
whi chnfpirgatian are stivimsized.r ecord carrier, 20 Figure 2 shows a schematic map of

e recorded area_and..t he bl e | i.t ude, .Figure 3 shows.parts, af
H5ul aton: pat arsoRiR SRS GoR Pt oreiet Br In P00 1P BhsReRRe s novs
a pl ayBackhedeyindevariafindire displaberhORWD T thetRER A b MircdBYh GEnstorsC®s thespondi ng
elenents in different Figures have identical reference nunerals. Fig. 1 a

showdongiyiinal dirsehien of ereoraskcandrdisnlacenaniy ofghe laft agighboging teack epineide hol e
10. . L nged.: 1,1 iLfh a.spira n of turns
consﬁl@uczllg]%g&g% ng%%fgbéaﬁgﬁta%l%hbﬁgﬁgg Frgi?lpﬁxﬁg%‘[s(s %ﬁlrggtll?nnh gfs%a% i?kcg)en I ayelrJ. The
r ecodvaidge| tiat theyrddstaiinoOoft figad vatatiehsiAavh agjasentitifcs tdgued) By ausedf a

r.ecor dgbl e type or of a prerecorded type. Exanples of a recqrdahle disc are
the EBIRXGHEIORE FR/OngrAdiachR tPbIRAMaRkethe 2esiting chadral TOt ok theredoleski deo
are %@FFAC%%aQSfes REAESAaEI6E o3k, éﬁ@@xoﬁfﬁ&&&%@?ﬁh&%&ﬁag@ﬁ%a@ﬁi f act ur ed
inawell known way by first recording a naster disc ahd via I nternediate
st epdrosuthseeadespol gnd héfsk @@Us2OB:3s prosstsikng consunmer di scs. The track 9 on the

dabl e t f d i er is indicated by a.pre-enmbossed track
Struct ur e pr ov et RS ShENG ARG SeCERET Grtke TEBHER EaPRrErr2iy

exanph maatherrﬁafuwi&aaaa%simmrc@sa& 1aBk hiid heREeRIBBhARg SAckhepletdn@tFat i on
| ayer by ically detectable marks recorded "al ong %he track. The marks are

opt
aansmm& Bhisvhaes itkeet adyvastagé, thatfthe detegtiopsiignal op theannde drackmdll bestresiggr have

di fferent tic roperties o nmagneti irection than their surroundi ngs,
o o Dk PR EAbaRRAP Fhos Ty o SRR E AR cnh Rt L VRRsScBRY bacpifel 1)

Cr 0San eR&rkioN i ak@AsvatRMrekich, khd@stane Bftwe&PtheQERKS, 48y dalled trdclopitdhhe
recordable typ in which a transparent substrate 5 is provided with a

r ecorbithagng od prcternd the preek stidhremainsdhe sarre, bypause batikiracks leveithe sarge
- ona bk B5ioR ARyt By PR RAGASH e SRS SIRIMERS. o

25 maynveesei topheaediledordfattin intle ndfehéighbouringnrack EViisihap theaidvamygecfonsi st of a
material having a different optical property than the surrounding material.
The SPBGMANERLORNEsch B webble roa BragrPave, ﬁ’ég@etd@twpnéwnﬁh%ﬂb? 9 during
scangi, isﬁﬁrohé&Ck structure may al so be forned by regularly spread servo
mar ks I'ch periodically cause servo signals to occur. The record 15
carrier may calmyemealimentaf thafeooriadarier, actadirgx@ntak énwendew ischamarieed
informatign, or other informatjon, such as conputer data.

in that the second variations are periodic and the modulation pattern comprises phase

30  modulation, and phase differences between modulation patterns in adjacent tracks are limited
to a predetermined amount. Such a predetermined amount is selected to be smaller than phase
differences occurring in said phase modulation. This has the advantage, that any disturbance of
the neighbouring tracks is substantially in phase with a read signal from the modulation

pattern in the code track.



~The Figures 1 ¢ and 1 d show two exanples of a variations of the track.
Figure 1 ¢ shows a periodic variation of the lateral position of tRAE0TV2M3k
4, also called wbble. Figure 1 d shows a variation of the width of the
-track 4.  The variations cause an additional signal to 20 arise in the read
head, e.g. in a servo tracking detect ér, of a recorder. The wobble is, for
exanpl e, frequ i i I k J :
nodul ation. A %gen%?dgﬁghﬂsﬁeg%ﬁgg?%fﬁgﬁeg% g@gv?/rh:gtg% fg%%g%ggpgaﬁgﬁﬁs“ si ng
di sccharéemzedi innhatninodsptct of & code twackethatsompaisebthefroarhdation pagers, 881, 300 ( PHN

12. 398 d US 5, 187, 6 PHO 88. 002). . For t d-only t f optical
v oRuRn ZReSrE s TetipBotanp Rk i aiensd f B o fadbgilemgn R0 |
consighitetchtoyirig $@ick EPhOéfddtd dnd RAvdntaBes YR htiRfd K4V bhérPdipldifed {lve Case

is the periodic variation of the |ateral position of the pits. According to
the withapleranse thehamspeidecagigrpri ses a code, which is an identifier to

support copy-c r nti-~pira and{ or,, ot her. chani sus, Th e
cont ai ns data ?ﬁ(}% P@%Yé’ﬁg‘b%‘i’ et %%CEE%{ %'r%]fl? 9%7?%%5”@%‘@9@%1 °§%‘%E°%fi§8‘?§“ to be
_ not ethat thealevice canipeives Arbhefodraiieting tBdcqie € aVRagt twh tacks. B theGbebie | S

wobbl ed, whereas _in a pre-recorded record carrier said detectable marks are
wobbfager e gligaedymeodniation petiemprasylt imat lepy twa dragkshaing the same egulatipa

wobb ' ' r ¢ , i j . teral

of f st ol ek B8 HepPesk A 3B LRRE 1Bl Yl PR TR bl Rictipne 0 P
H ckfrom, a fisst trgck sevesHieddyaeadingh fortheratask, whi2h/cOmp2ioék3the sdrhgeode. Thishows a
scheg%ttggarm of the recorded far ea and the gYobe e anplityde. The schematic

map 488, that the rgijavabef thp godeiSarere delinbén Fapder prafesties t he

anpl f ek : FlY:Aelalplo]l . o

al onégﬁslygtgfré'?%ewv\tgﬁbl el égfgézstczg{g 1gnl y ?hﬁgmﬁ??naﬁgdlg? ang%fﬁ‘t%ﬁg&?\é&dtgal

r ecogidrenl inathealependgnt akairam area within the lead-in area of a disc 5 as
indicated in Figure 2 fromS 1 to S4. Preferably the Iimted area does not
conprise essential information, e.g. zero or redundant data. In a DVD type
g sc the wobble is provided at specific addresses at the end of the Initial

Zone of the Lead-in area, between sector S 1, which is larger than or
equal to Ox02EThemGrsetheraaspents sfithe impanginn vgll dewppanent fiem and elugidatedt o

tr ackrbi i bfrkite g5 OBl deng R LIRS, S BRI e BRAR U ke

the g¢sofipti@l knd withatfee@tp eh trtRoApaiEnE fiadasld, th Whkhi nt roduction. Hence in
such tracks an_increased noise level is found. In an enbodi nent of the

record carri er Figyee WwsbpWe aseRord £4/@i€Ti n boundary areas (in Figure 2: S 1 to
and S3 to ) I . 1 [ i L |y
R crease from S ganoWF REBertltc i LAH: BeohBRl bR Skl A, ¥,
area conpri si njigune 3shaws phrtaofd moddiatidn patfdrhom S2 to S3) can be used for
detecting and retri gv'hn% t he code,. V\/Per eas in the boundary areas the
di st urbance catiede ByPRPHE 2 FRAMS EaHEEt¥%%s to zero, but does not
substantially ¢ ho&s heYRbatddig hhgi ted area. In a practical
enbodi ment the %ﬁ%?es arrf)l ?’tiﬁ}gg depends on the address of the sector nunber
as follows. ThEigmxbrshowsapédordide desicA = 30 nm It shall take on its full
| itude A.(onl betweep sector S2, wi.ith. S 1 + Ox 100 < S2 < Ox02f b00, 20
gﬂg égnﬁiﬁoﬁd%g(ﬁ%éﬁﬁs é"\,\g‘%&@ 1gur5§(§@@_1dquc§l FeSIPRERIUMELRISt he range where
the full anplitude is applied (S3 - S2), shall at |east cover a reference
code zone, buffer zone 1 and the control data zone. The ranmp-up and
ranp- down of the wobble anplitude takes at |east 256 sectors (roughly 16
wi ndi ngs). The_amlitude shall be, zero, for ctor n ers bel ow S 1 _and
beyond sr 1t FIEnaasyos poreabans eeneation TRriber tPronies 6otk Bkor ween
S 1 agdrhedrackl9 ishedahgePinR¥Erdan&ORth ApirkBpadRrPdf MirRelonafitgect or S2 and
S3. It linearly decreases fromA to zero between r3 and r4. 1n practical
Hhbostibstantially paralelpteackis oviaplinformation teyendihiIrecoadshirien iy ibaen eatieal discepwi se

P oo REine i BipaTan 1oy rt! SupaPranig v el oheRord A Rt obh v -
SUCCRIBId4BleMifdaRd8e CDIR eﬁaﬁl@lbIR'W’?gﬂél e eDIR WhiahbreAPthe QUGB ED 3r i) 1 N

practice on a CD type disc the wobble 30 | ocation corresponds to radii of
23 t DVDividep atmexamplabofipnereeordedalisosbBheprerasorded type eandfe raargifantiered irnt

of fset . (relative ta the center of the track) of th gsithon of .the pits
ohi CHENKBEYE a¥EDY Fre ioer sk & meater e ik b mdifle SR Ao SuBhil " nbul o
velocity (CAV), and every track is nodulated with the sane code and
additional control bits. Hence every w nding of the disc contains the sane
wobbl e wavef orm except possibly for a mnute difference in anplitude or



.25/ 07/ 2003 7 phase error. In a practical enbodi nent the nunber of wobble
sinusoids per track is 1152. The phase of fset between two nei ghbourdsmy/2003
tracks is as small as possible. In practice for a sufficient quality read
"signal the phase difference may not exceed 30 degrees, where 360 degrees
corresponds to one full wobble sinusoid ( 1/ 1152th of a disc wnding). 5
The wrestengmdnshmies dssas ddedrack & drethawtsiordablratypb ef 1wen! @sria isjindi;:atcdruy a The

di t t houl d t d

st R Pt & R il ok ek Sal gadier ToT .

CI'Y PhHQEHpAPR e drbied. TR mfsaﬁatwlurre r¥sehRa%Nke MfofmAdtioniliyee By Spcaltlyl oned to
dlrectly |nsert t he wobbl e code. cryptographic relati'on can be used

bet viasectatie meskhresorded @langghe Hack. dbe mpsks arafconstituted by variatioas pbafirsd carri er,
foor t e n r n ermark,
0%, ST S BB etehy] W d B0 REINRE LrbBSEl SmiBlalo BRRAlRET M1 K

Furttﬂl&&s&@bmdlﬁgi}%gth@néttdhatmﬁéhgatrkfbllld&pxts)éndilaﬂd§6nHm and verification of
the disc mark against additional control information a so call ed

control ticketFigoybds ¢eiost-seqtign|tekenyaipngsdhe aaehbp@ﬂib@zg@pma@wﬁ Ipf thound in
W9 t
CovaesiidBle s, onitlirtiatoald; AbsEiieS; PRAad\ih £ ffipielud a2 00
Eac kprareeavmmyehavﬁleatmhkfs‘uexbam 1smmdstitatedpfmr prarhplenby ahregmase traek 4odul at i on
atte n eac d nme. Hen a nunber of code
| Skt Anthlet P watthean K Taian etk > Shriae Srimmute THr BRGTONNS TR a0
wobb,hgy Be uﬂ?l\éﬁ)eﬁtetdrﬁ%' thddpdd & & aﬂrei’éii'dﬁbxlx %r%"&ﬂn@i@t 6%5591‘?&4'1@%%& pattern

froma first annul'ar area into the nodul ati on pattern of a second annul ar
ar eadiffe@nt aptagal prdpsdiyriban thelserrowniiing mamh iTthe pregrodvedrach engdesract i on

synbol for,corr rea rrors. For ror I‘I‘eCtIOI’l Regd- So| onon
Py a e neR{ o ohon gt BAck §ithg scabRing Atk SRR M A BB ET Y o ¢ e
Crypeg@hAp Ia;B feall @&%'rﬂ&k@ﬁ@ucﬂi%@@allf‘%@s& séivBBEzrAlsty BB&lr STheGagorgy nbol

cont al ns its. The Reed Sol omon encoder operates on 4 synbols at a tine.

uﬁourcam@rm%sym geaktimedpforgtionfonpamplpuidde ar eedip anfoxmatiopor other 0, 0, 0,
bt Bt ngﬁz’agoz(xoguch‘?ip%ﬁ%a f&;% Four ECC symbols xiz, x,3, X, 4, xis are

usi’ng X + 1. The output of the error correction

encoder are th’EheBFEgtmoﬂcsan)d 1d s>h3wma>exméaplesbfawhaanm%,fthe-tmkmguxree 3 shows
part f a nodul ation pattern. The code IS represented %gie: bits, which
are @a%méfﬁtaézfrkoal%vwefl oFf thedateral pesicier of thettrask foplsp ealleamp Fss/i ded

Wi t by SHRGRIOP a%hgs@m du{!ﬁh bPhelt aegﬁ"ﬁ HeRhatiy sQBnFE[ﬁU&rﬁ‘ljﬁ n%%':' gure 3a

shows an exarrpeo tron o ata |tstocanne Its t he
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it has value " . In addition to data b t he code synchroni zation
wor dmclaaemmmarfbcr faetdér Ui 901,300 (PHN 12.398) and US 5,187,699 (PHQ 88.002).

For the read-only type of optical record carriers the track 4 as schematically drawn in Figure
25 lcisconstituted by a series of pits, and the wobble of the track in that case is the periodic
variation of the lateral position of the pits.

According to the invention the wobble comprises a code, which is an identifier
to support copy-control, anti-piracy and/or other mechanisms. The code contains data for copy
protection and anti-piracy mechanisms. It is to be noted, that in a recordable disk the

30  pregroove or track structure is wobbled, whereas in a pre-recorded record carrier said
detectable marks are wobbled, e.g. a wobble of the pits. During the mastering process, the
wobble is written by a laser beam recorder, by imposing a small lateral offset of the center of

the pits. The wobble is detectable by the optical pick-up, using the servo control signals.



25/ 07/ 2003 8 the start of the code. Every group of 4 data synbols shall be
preceded by a specific 8 (channel) bit sync word. Figure 3b shows a5/07/2003
nodul at ed wobbl e. The nodulation is called binary Phase Shift Keying (PSK).
- A channel bit contains 4 periods of the wobble sinusoid. Bit transitions 36
occur. only at zero crossings of the wobble sinusoids. A first channel bit

32 has val ue OFigurs 2GhadsaheRi@dticnip bthalrédrébd Bed Mhd the SAIMIECAMPlitudd4 1s 1
and the fourth channel bit 35 is O. Due to the Bi phase-Mark codin
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wi ndi
sectors (roughly 16 windings). The amplitude shall be zero for sector numbers below S1 and

beyond S4. It linearly increases with sector number from zero to A between S1 and S2. It shall

25  have a constant value of A between sector S2 and S3. It linearly decreases from A to zero
between r3 and r4. In practical embodiments it is permissible that the wobble amplitude
increases stepwise per sector number, step wise per disc winding or continuously. Preferably
jumps in wobble amplitude shall not exceed 3 nm, and any point on two successive windings,
the amplitude difference shall not exceed 3 nm. In practice on a CD type disc the wobble

30  location corresponds to radii of 23 to 24 mm. In an embodiment the wobble has the form of a
sinusoidal offset (relative to the center of the track) of the position of the pits which encode the
information, The wobble is written with constant angular velocity (CAV), and every track is
modulated with the same code and additional control bits. Hence every winding of the disc

contains the same wobble waveform, except possibly for a minute difference in amplitude or



word O, followed by 64 channel bits, followed by Sync 1, 64 channel bits,
Sync 2, 64 channel 25/ 07/ 2003 9 bits, Sync 3, and 64 channel bit25/07he03
next wi nding contains precisely the sane code. The absence of a wobble
‘phase reversal between data bits is perm ssible between the end of any
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15 signals. The device is further provided with a control unit 56 for
receiving commands froma controlling ¢conputer systemor froma uses/ 03803
for controlling the apparatus via control lines 58, e.g. a system bus
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30 the radial position, e.g. on a zone and the rotation rate of the disc,
and/or may be locked to the wobble.



A recording nethod for providing a blank record carrier with nodul at ed
tracks conprises the following steps. In the nethod the record car 5872063
provided with substantially parallel tracks, and the information is encoded
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trac lr(ec(c:)ro lr?gcllagee} ovfylthe record carrier via a radiation beam 65 guided through optical elements. The
radiation beam 65 is generated by a radiation source, e.g. a laser diode. The read head further

25  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 tracking 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 system is mounted on a fixed position.

30  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 apparatus is provided with a tracking unit 51 coupled to the read head
for receiving the tracking error signal from the read head and controlling the tracking actuator 59.

The tracking unit may for example be of the differential phase detection (DPD) type, in which the



15 di splacenents of the right neighbouring.track away fromthe code track
3. Record carrier as clained in claim11, wherein the nodul ati on pats®rig803 n
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cont coptreling pompenyysisaeoioms aueerapd 4ot controlligg the apparatus via control lines 58,
€.g. a system bus connected to the drive unit 55, the positioning means 54, the code detector 50,

the tracking unit 51 and the reading unit 53. To this end, the control unit comprises control
circuitry, for example a microproces;sor, a program memory and control gates, for performing the
20  procedures described below. The control unit 56 may also be implemented as a state machine in
logic circuits. The control unit 56 is arranged for retrieving the code from the track via the code
detector 50, and for controlling the type of data processing in the reading unit 53. For example the
code may be a de-scramble key, which is used for decrypting copy protected video information.

For reliable detection of the code the control unit 56 is arranged for detecting the code from at
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least two tracks. A first code track is located by positioning the read head at a predetermined
track, e.g. at a predetermined radial position or a predetermined address. Then the code is
detected from said first code track. For verifying the detected code a second code track is
scanned, e.g. the next winding of the track. The second detected code is compared with the first
code, and if equal, the code is passed on to the data processing unit. In an embodiment of the

30  system the code may be provided with error detection symbols, and the control unit may decide
to read the code from a different code track only if errors are indicated by said error symbols.
Alternatively the control unit may be arranged for reading two tracks which are at different radial
positions and comparing the retrieved codes. In the event that the retrieved codes are not equal,

further tracks are read and the retrieved codes (or the read signals) are kept in memory until the
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Figure 6 shows a device for writing information on a record carrier according to
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| 1GLOYE Write/tealOMES 6 -am@hOtite (s)gnanpmtessxhi@ﬁﬁ H0Y%&Mhich c¥ipkikedRir example a
s10%, o(r?'na%eLro %egr)or %1(1)010%%9 arId# a &ﬁ‘nél)encoder.qf%ﬁ% \gnzit-e/read head 62 has the same
function as the read head 52 together with a write function and is coupled to the write signal
processing unit 60. The information presented to the input of the write signal processing unit
60 (indicated by the arrow 63) is distributed over logical and physical sectors according to
20  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 signal processing unit 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. Writing and reading of information for recording
25  onoptical discs and usable formatting, error correcting and channel coding rules, are well-
known in the art, e.g. from the CD system. In particular the code detecting means 50 are
arranged for retrieving the code from the modulated tracks as described with the read
apparatus. A data clock is used to control the write signal processing unit 60 and/or the reading
unit 53. Data clock generation means can be controlled by the system control unit 56 based on
30 the radial position, e.g. on a zone and the rotation rate of the disc, and/or may be locked to the
wobble.
A recording method for providing a blank record carrier with modulated tracks
comprises the following steps. In the method the record carrier is provided with substantially

parallel tracks, and the information is encoded in first variations of a first physical parameter
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positioning of the track in relation to the rotational position of a disc-shaped record carrier.
Alternatively a second read head may be used to read the modulation pattern at a position two
tracks before the track being written. In an embodiment the record carrier is rotated and the

10 modulation is controlled in dependence on said rotational position. Such control is achieved by
using tachopulses from a motor that rotates the record carrier, and locking a waveform
generator to the tachopulses. The waveform generator further comprises the code for
modulating the second variations during writing.

Although the invention has been explained mainly by embodiments using the

15 wobble (a variably modulated transverse excursion), any suitable modulation of a parameter of
the track may be modulated, e.g. the average reflection of a written part or the shape of certain
pits. Also for the information 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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- second variations of a second physical parameter of the track, a modulation
pattern of the second variations representing a code for controlling said type of data
processing, characterized in that, in respect of a code track (42) that comprises the
modulation pattern, the modulation pattern in the left neighbouring track (41) is aligned to
the modulation pattern in the right neighbouring track (43).

2. Record carrier as claimed in claim 1, wherein the second variations are
displacements of the track in a direction transverse to the longitudinal direction of the track,
and displacements of the left neighbouring track towards the code track coincide with

displacements of the right neighbouring track away from the code track.

3. Record carrier as claimed in claim 1, wherein the modulation pattems in the

code track and the neighbouring tracks represent the same code.

4. Record carrier as claimed in claim 3, wherein the modulation pattern in the
code track (45) is substantially inverse to the modulation pattern in the left neighbouring
track (44).

5. Record camier as claimed in claim 3, wherein the second variations are
periodic and the modulation pattern is a type of phase modulation, and phase differences

between modulation patterns in adjacent tracks are limited to a predetermined amount.
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8. Record carrier as claimed in claim 7, wherein the limited area comprises a
boundary zone (S1,52) between a area not exhibiting second variations and a center area

10 (S2,83) exhibiting the second variations at a predetermined amplitude, in which boundary

zone the amplitude of the second variations increases from zero to the predetermined

amplitude,

9. Method of recording information on a record carrier, in which method the
15 record carrier is provided with substantially paralle], physically separated, tracks, and the
information is encoded in first variations of a first physical parameter of the track, which
information is recoverable by means of a controllable type of data processing; and a code for
controlling said type of data processing is encoded in a modulation pattern of second
variations of a second physical parameter of the track, characterized in that, in respect of a
20  code track that comprises the modulation pattern, the modulation pattern in the left

neighbouring track is aligned to the modulation pattern in the right neighbouring track.

10. Method as claimed in claim 9, wherein the record carrier is rotated and the
modulation is controlled in dependence on said rotation.
25
11. Playback device for recovering information from a record carrier with
substantially parallel, physically separated, tracks as claimed in any one of the claims 1 to §,
the device comprising
- reading means (52,53) for generating a read signal in dependence on the first
30  wvariations, and
- demodulation means (50) for retrieving the code from the modulation pattern
of the second variations, and '
- data processing means (53) for processing the read signal for recovering the

information in dependence on the code,
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