;) ke3el i L(t86nTBH WO 02/ 07573C> Record carrier and apparatus for scanning
the record carrier PCT/1 B(12/(1117.13 The invention relates to a record
carrier cw@eaEsT3g a servo track indicating an informtionp¢/makoimasended
for recording information bl ocks represented by marks, which servo track
has a periodic variation of a physical paraneter at a predeterm ned
frequencReasrd caRRkY had 8sbapans for k@dnnaipaREdtBrdsdidr on i nformation at regul ar
intervals, the nodul ated parts starting with a bit sync el ement and bei ng
of a data type having a data bit elenent or of a word sync type having a
word sync el ement, the bit sync el ement and theﬂmmlmwmm"ﬁm ment bei ng
modul at ed accor di n?"llmﬂwmllﬁmumredetern1 ned typ on of the
‘periodic variation. on further rel ates taogwesordi ng and/ or

pl ayback device conpri sismep+10 15 neans for witing and/ or reading
information blocks in an information track on a record carrier that

‘conprises a servo fhagKehid £pkdsNg alrB&rit Qgrﬂéf@c}rfa&?é r%% o YRLICTd RGN A %}

conpri ses neans for scanning the servo track an ul'ation neans
retrievi mfopesionitownk imémdededor woordingnméneagerablogerepatadedlyy masksy whichon of a

hysi cal par ter of the servo track at,a predetern ned freguenc whi ch
Do vo o 3RO RARK (s Cpestol Vililien bEF Bl PR EEEhe Bdeirmrdlir sy 0
regul ar pyaarayedl parts thieerBaink bQHoR BifbBnatibAat leBGlaMriétvals ihé nfMfmtl papRNt and
bei ng of a data tyggl having a data bit elenment or of a word sync type

a bdls

havi ny astading wiyn pmeslementiad beingof aclatel tepehvingaldath bitedeneenbor okd enent

bei dul at ed di t det.er mi ned t f ] f th
por 1 oci o CPAF PR GRTER L Prb B Bod ARl A PR Rngnt B s RBCHL GpmeRt ©F 11
manuf act uéiin? ehddobaté b llinBiord ame pteieferim@fdnt el hb@ilatinCo fdRy pé&fodior

reading and/or witing informati on are known 25 from WO 00/ 43996 ( PHN I
7323) . THKa'4t®flor mati on to be recorded is encoded into an information signal

whi ch i ncl udes addifss, LR055nAM lﬂgﬁ%‘!@%\ékﬁﬁ aidlo Qﬂagﬁﬁgﬁcé(’)‘@rgpﬁﬁﬁg

address codes into 1 nformation e retord carrier Is

r ecoi @abheatyfoe wanchgaad/oa redingdnformation biscies! ih yn ¢sfiotreatiqur tegpk@mearecdrdr
"causing servo.signals to be generated en _scannin he track, A physical
par anet eFarrigr fat CafePrISgp PV pORFE | !LF,at‘B&mFH CHPEGL RS, BK r/t,cawp;ﬁméaﬁ es
(3t 3 PredRbal B BefnioAAL SAGY uGANSH deilddlrin SRt HlribARRbSiibYT | ng the
scanni ng of the track, this wobble leads to a variation of "the radi al

t r acki ngirfemvasiosifymah siganalgeGOMFERIARIWATYaDINtiQD of a phYRIGR pirapie86 of tHeGervio track

B02/ 01173 a ble signal can b enerated. The,wobbl e is nodul at ed.

ooor di g SRR P et R e SR R s e B e tReoSiion

posi 1§ on infBinetizatat Bipulal MeivaRSBe Minladd itts Qfarfin SRUR AGY sTRE bleflehodhdused f or
encoding digital position infornation is selected to mnimally disturb the

conponenPeigg of pdatgiRpchaving hdata bit elgmentyr 9fip Word sxapbipe hayiggaword spcause
that co [ S I . i . [ ority of
tho peri SaEny st B8 A aRad Bl il RERE eI RAERIS [P S ¥

cr ossi nggpradetersined tygpd df mooduldtien néthenmtiofsiafiatbsrs. During recordi ng the
position informatiog is retrjeved Iromthe wopbl e signal, and i s used, for
posi ti oni ng the i nfBf HYENHN Bryensiatss tg a sty igr praguiriursg theeedd SATiSE ween
the ggldress codes in the information blocks and the position information.
The

A record carrier and device for reading and/or writing information are known
from WO 00/43996 (PHN 17323). The information to be recorded is encoded into an
information signal which includes address codes and is subdivided in accordance with the

25  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
periodically varies at a predetermined frequency constituting a so-called wobble. During the

scanning of the track, this wobble leads to a variation of the radial tracking servo signals and
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10 addresses are encoded in nodul ated parts of the wobble starting with a
bit sync elenent followed by either a word sync el enent or a data bit

el ement. AVPra0T¥Es of the known systemis that detection ofPAIdobit745ync
elenment is not reliable. 15 It is an objegt of the invention to provide a
record carrier and device in which the synchronization is nore reliable.

Accor di NG WwebB1& Sighdl\ean e @enetatee CTHeCw skl & 1seﬁocaﬁata@£¢daaﬂn$tb 4 ipe@peni ng
paragraph is characterized in that the nodul ated parts further conprise

nodul at edn%)flat@ndfmmha%md@'éh@of% letlc%iylFﬁ:PQS}}ﬁ@ la rinatiany| Thy mhate mpdulatiarnc
el ement . Bl}é{c ntn&ﬁll R QUsdd /e eﬁ% r?é (fh%ttﬁ‘ly&) gﬁﬁtacﬁflsqglﬁgt% P(? din the

openi ng para rap 'S c aracteri ze at ‘th | ON means conpri se
means f ormdehﬂdy disyrbtichaipederpaf the poédetermiisal fa&cmdnd:y ih thyy wobbly pignal)| y
havi n e bit nc elenent. The |nVﬁnt|on .S based._on the foIIo

ng
recog |t| ﬁaus? t 5PBPRERE isusad b qaptrohthe secordipg speeds Hemce @aiopibt e “such as
DVD+RW a nQa‘thahalaﬁ.rrﬁeasv@g)e%nmméd OB, Ha¥i §9 ﬁx%rcr&gﬁlﬁs bt h%ﬁ(éa%ﬂnd

data bits. I'n DVD+RW l'ation I's phase- sii eyl ng, |nt e new
proposed thvominst positfdisgDuahg McoelmgRbe posjhmg)nfoﬂmmtmndutaamfzwd fiom therwahbia

hift k K t.he .d t] . | ock not
St ootttk dRE Ros GRS RO al e kasPine R s ined FIBS 5 b
not ed t hajetvwde tHAARIrEstcoBéSIHRRY infeihal6n Blﬂck@ﬂiﬂﬂth@%ﬁoﬁgoﬁ WHebhedtiod 2t Re bi t

el enents before a next sync elenment is included bit sync are | ocated
at a lPegddressesaes engpded in raodulated partsiafithe wpbltlaﬁt?étmgowhé bprSéw demenind t he

next bit S 5\Ged By &t e?% lg S lérﬂerﬁ% g g t 56 wobbl es in case of
cu]] ar (9

DVR | n one par i On Bt YArn bit sync, detector

searches for a nurrbaepmbiemiroﬂuhbahe@ln Bystde 1saﬂhattdwedn©gt¢lfafe Bindy@k éRimentiBWRY €I ,
I f the data consist of a substantial nunber of consecutive ONES or WO
f 12/ f 17S78Eable-pCT/ | BU2/ 0117-t 3

15
It is an object of the invention to provide a record carrier and device in which
the synchronization is more reliable.
According to the invention a record carrier as defined in the opening paragraph
is characterized in that the modulated parts further comprise modulated parts of an isolated
20  bit sync type only having the bit sync element. Further, the recording and/or playback device
as described in the opening paragraph is characterized in that the demodulation means
comprise means for detecting modulated parts of an isolated bit sync type only having the bit
sync element.
The invention is based on the following recognition. The problem is due to the
25  fact that in disc formats such as DVD+RW and DVR the same type of modulation is used for
both bit syncs and data bits. In DVD+RW the modulation is phase-shift keying, in the new
proposed DVR system (Digital Video Recording) the modulation is minimum shift keying
(MSK). When the detecting is not yet in lock, it can not distinguish between a bit sync
element and a data bit element. It is to be noted that the data bit element may be followed by
30  further data bit elements before a next sync element is included. The bit sync are located at a
regular intervals, i.e. at constant distance to the previous and the next bit sync, e.g. 93
wobbles in case of DVD+RW, 56 wobbles in case of DVR. In one particular detection
method to obtain bit sync, detector searches for a number of modulated marks at the regular

interval. However, if the data consist of a substantial number of consecutive ONEs or
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ZERGs, it is possible that the detector thinks it detect bit sync whereas
inreality it is detecting data bits. The data bits are thus m sinterpreted
as fal se Wot02893786. The solution of this invention is to ir@/BdBOEHE Syncs
that are not followed by a data mark. It,is then not possible for the
detector to confuse data marks and bit sync and detection of a false bit
sync 5 CzRRPR, RiHRbRIhatthe d@e@be®inlds Gt ddtdct BiY Bic Wh@edsSheedlieditli® as .

i solated bit syncs. Normally, one would not have jsolated bit syncs. A bit
sync usuddtegpingglata bitsy Thedatp }r;aganedhumlsmrére@erda%s falseihitgymsst The saluties afow

after thg.svnc...ln thi . i j j f t

functi on&‘l %vgnotg’él l‘crﬁ?) fn?lrﬂlg??gtséﬁ‘{gﬁ%%ﬁg %’gt? g”‘%!"{d %y%]ﬁathﬁﬂnggigﬁ{l&{?&i s used

t o i npr opessibieefor dieldetevro bnfsd daty marlgeine ditisgnc addddteotioneaif afileé bit syt
enbodi mrents of the nethod, devices and record carrjer, according to the

i nvent i ofAncheeprgyspiss. iTheserspeqilis PHaYNGs|ags rierrefiie 48 ispiiedobihsyncadfararedy oine: he

i nventio 4l : I ghat: s WLt ce
Lo the onpbldior BEvCIRARER b UMWY UCUAR P sdr of I [ ficke BB GIES |
and wi t hwilefotlosnafter tle tyhe. laciio vpssnthe ngplatedbit sge, hasa differeht fehgionl Italoshiows a

record carrier with ser.vo, track pp view, Fig. 1 b shows a servo track
(cross s%‘l‘tlpg‘ﬁﬁt? ﬂﬁtQ%aﬁaﬁalg‘ﬁ%\éﬁﬁw\kgtﬁll%uﬁ t%\”@%rl"\%tl}errﬁhwt?eﬁﬁf’gﬁnlt §Y0€20 Fi g.
1 d showgetgetfgar t her wobbl e of a servo track (detail), Fig. 2 shows bi-phase
wobbl e nodul ation, Fig. 3 shows MsK wobbl e nodul ation, Fig. 4 shows an

i sol M ed bit sync Futher ardferredserhlsndimennts gf the nedtbads davidesvandaedasd camiadi ng
information bl o .25 Fig. 6.sho vice for witing information bl ocks
Fig. 7 shS "éggogtﬁ?gﬁ'teng?lggﬁgév(f&r"\é\@?avgﬁ%fc?%@sudi ng isolated bit syncs. In
the Figures, elenments which correspond to el enents al ready descri bed have
the sane reference nunerals. 30 Fig. 1 a shows a di sc-shaped record
carrier 1 provided with a track 9 intended for recording and a central hole
10. The track 9 is i i . i - mdi ngs
3. Fig. 1bis a or Dsr eaBiht MpRlear ARRN A Wiltp Bbidta ikl SLalaMAT |
1, i whiwtheawithaeferracent the einbbdiateatsdlesibed byivashfekatpk in deofotlowing ayer 6

-and a prgt ective layer 7

escription and with reférer-[cheeto 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¢ shows a wobble of a servo track (detail),

20 Fig. 1d shows a further wobble of a servo track (detail),
Fig. 2 shows bi-phase wobble modulation,
Fig. 3 shows MSK wobble modulation,
Fig. 4 shows an isolated bit sync modulation scheme,
Fig. 5 shows a device for reading information blocks,

25 Fig. 6 shows a device for writing information blocks
Fig. 7 shows a content of an address word including isolated bit syncs.

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

reference numerals.

30
Fig. 1a shows a disc-shaped record carrier 1 provided with a track 9 intended
for recording and a central hole 10. The track 9 is arranged in accordance with a spiral pattern
of windings 3. Fig. 1b is a cross-section taken on the line b-b of the record carrier 1, in which

a transparent substrate 5 is provided with a recording layer 6 and a protective layer 7. The



WO 112/1175731 4 PCT/I B112/ (1073 recording |layer 6 may be optically
veritable, for exanple via phase change, or nagnetooptically veritable by a
devi ce forw@(v3rgé i nf ormati on such as the known CD- Rewri t ald'&IBoe/00743

CD- Recordabl e. The recording |ayer may al go be provided with information
via a production process, in which first a master disc is made which is
subsequendetyrdifg Ihydrld gy bbbttty wriatie,for exbieple Rfagihasd ¢HaRge,or Miagasiozed in

i nformation, bl ocks and is represented y optically readable marks in the
form of eCRiigalwysitahle by adewiss forgmmiting in ehsychdisahs igip e Dr-Rewrigble or

radi ati orbegeé;; ng&glef The ?&%ﬁahgragcimgﬁeé bggr&fld&' With mfoﬂﬁitfoﬁrﬁm }o%ﬂ%&ﬁ I n

a CD. In on I ment on t record carrier of ewr|
type is |prdcesa,tiedv}bgh firss emesieatiise ismuade which ss smbsaqudeﬂiy dnnﬂm;ﬂgdrthmuglacture of

t he blank record caryier. The 1OSrvo attern , for exanple a
br 61 CovePSE dhe SHABRHIoNSS GEnEER T eon bkt Rl s segtsi i Grgcally

scanni ng. . JRPHIPMEAS VR FriBY a ReccbTLIRIN R A tiRg MARRAGhdi@ioRakPli®ed part,
or as a material property deviating fromits anbiénce. Alternatively, the

ser vopat trednatlﬂmyucéxcassfogtexmplam subqessiompf pits ofidiersntiengthainda €8 preenen ndi ngs,
referredt n fer n|t| n_fn land to
oad?metgr {Lg]b ngﬂﬁ? re%gltd &g ofgnr%\gr'lf%]}gliegtgpé ic teg ﬁg] a

gr oove or® ace per wn 1 d show

two exanmEeppafterd wztﬁéh mqucatled/arrix@tmmmfwtuxa offthesblakt reperdosaeti@r Thé t he
pregroove, called wgbble. Fig hows variation of the | ateral p03| t| on,

and F1|Og SEryPPafieRds ﬁmeaiﬁoaﬁxaamplf F\)é a\mwwveﬁhwbwwm 8 PR bead ta |
si gnal (r}h@tr% hhﬁ% Scani nfﬁ,ef'ﬁé) regrbe %‘ﬁrﬁ?lb% ilnple élgé?ﬁec?m er di'd e‘ggg@cy-

nodul at e posi or ne n su s an address ne co
wi ndi ng ipaftpomradta mlatelrlsl progderly demztthxg fnavdl its ambEmee. A lorsativiepyt, itlenseofopadttern

rewitable 20 CD s m\/\/mchl r d wth 05|t|o nformatiqn i n such
vy oo BECaBihal Fhe s egr <o BT ygi g TRt G e,
consi st Qattefrid! wRN @ RNSitioh %Hl Bhd 16 gosVd b ebrSik Rt &Per Widdifls. Figs.
periodical |y cause tracking (ignal s. Further the ser vopattern may i ncl ude

nmodi fliScat liccand ldehQWéWIOm}eéﬁ pperiethical varigicagfeavysical parametetiplcte at i ng

pl’ egroove | r_en osition
o nat arpiaE et MBI k< flo P SRRGIohsF B elefl oaPon P BT5es
rel ati velwarikasger thamidthofThiwobie prddubéslaayome Sighbldf anaokinpdetvatedom The S .

Further the erv track has relatively ort parts where the frequency
and/ or pmmb EXHBPIS é@%{}%%@duw%aﬂmow%m fermation gugl pyareaddress, a

fr equen%m@@édeeﬁ wm@.u%qﬁeﬁnﬁ% i§ code ih MieSmORAMIEN A ALY 12@6#%%& 107 a

periodic nature in 30 conbination w th any additional nts encodi ng
i nf or2fat @A systemeovtach sroddedwith pesition inferoiationvn sgrha way ca:dlpecfouad irsBon of

a physi cal edeterm ned frequenc or | e at has
nodul at eg’ %@ﬁ@r@%ﬁ%uigg@ 8\50%0%?”5%%"@1 Qg’tS‘Flét MI%W‘B% rd&H per trace
shows thelmb@tk@smmﬁa&@ﬁs wmcﬁ@m@dlmrﬁaamacmgﬁ% s, FuRtBEQRE sé@shdiel d
trace show t he wobbl e _nodul ati ons WO 112/ 117S73( PCTI1 B112/ 111173 for

dat a bi t gnayf inglide mpgifications pfcthe bmmarq@dzfﬁudatthemfegr@ph@ e lan aadwlgingss | n
R
addr @ss wvD-KWDI P word sync), and for the respecti ve data bits (AD P
Data='0", and ADI PTlgeavarlatlon og' th)e 'ser-w)etrac mclutt)jles reﬁgt?vcelyll lsarglenlgjalrt%%tf?r(ljong on a single
wobble, so called non modulated parts. Further the servo track has relatively short parts
where the frequency and/or phase of the wobble deviates from the predetermined wobble
frequency, called modulated parts. In this document any servopattern of a periodic nature in
30 combination with any additional elements encoding information is referred to as a servo track
having a periodic variation of a physical parameter at a predetermined frequency, or wobble,
that has modulated parts.
Figure 2 shows bi-phase wobble modulation. An upper trace shows the wobble

modulation for a word sync pattern, a second and third trace show the wobble modulations
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5 inverted wobble {wobble # 0). The ADIP word sync is indicated by three

i nverted wobbles directly followng the ADIP bit sync, whereas data bits
have non-wOuHTEde wobbl es in this area (wobble # 1 to 3). pPawioh/byata area
conprises a nunber of wobble periods assikgned to represent one data bit, in
the Figure the wobbl e periods nunbered 4°up to 7 {= wobble # 4 to 7). The

wobbl e plangsiaibits bf thetadBrky, ehedlotal R diNatibn Being cal@PAlgress Eregrobe tABIPYODLDI e
phase in 10 the second hal’'ve of the area. AS such each bit |s refresented

by two strsdeiermuigechpliase gatéarny ereained fon iskieatis arspachipmiging symbel (AR wikisync)

bi - phasey 4 nt ed

by 2 montae e aBiotRE S ABI ol hinc bR ahe teanbdR BRGT 27
1 vi ctﬁts\(er[}sla Ddtar’ t)hl@denbuddztmm‘lt)hﬁhermmm’ bitisonc fsandidatedibphbingles ful |y

symetri cal g|V|ngﬂ§ﬁ“§%#err r probability, for, both data bit val ues.

However BY§fisd wephle Oh e AINBOBPEdsyahis ipdicated by thigeinveded webbleher

‘phase valinegy X%Yovﬁﬁ &%@QDI}* Bit Q%gfgg?x:éhm& bls RERARMERR iathion 1s

. normal Jefem theeendabpart B

used after a Sync, enpty’, Instea ata bit.

Monot oneargao{idbbde #riyo B))e A:sADI&Dlataramdxmrmprrset adamhexbmftwohhie pmotdlmasmgmﬁa bits
may be encoded t her er.. era Iar of 't

o7 moddp sgren OF Gnbtrinhd Serinne Hnluls porie Bt St Ak ForBeR ang
stabl e QHW@UFheQifotfbléDbﬁas@% ﬁﬂ;t ﬁald@&ﬁ@tE()IDIP' Dath B}e'i @HR@H;E & e v{«fb%l oS bly
nodul at ed wobbl es are by 85 not nodul ated (i.e. nonotone) wobbl es
(woll®) e the 8ecpod hal)le ofrﬂe awt @utsuthr @qb &ftdy rapresehied by (twh agb-atcabba\asg stabl e as

p055|ble n itin Wwhite c S LL
butput . BgERo S L Hiekbloas Palebichies DRSS A bR iliconto PV

( MBK) 25Dit‘@=d’l@|’ af represend@ibya2 hbm-atveaad tvobbles tolrowedtuya%fxmerrtea@voa;btdsr ahd bi t
val ue and a second pattern 32 for transferrlng a second b|t val ue. Further

conbi natABHsd¥e =t' hevisaverss-da this embodigienpihe latignifprdpda Bits §¥lbhr oni sat i on
f t t | full
i nf orma égﬂﬂnﬁﬁ@zﬁﬁb Vﬁg ﬁlﬁélse?rro? gfb%%?lﬁit}fﬁ)gtbhﬁt dape{" it vmle@%[fl\ﬁ@gxt otfféf¢ TU

wobbl e rio centra art I'n non-inverted,
whi 116 i motﬂbenzﬁmmnﬂwpbttléeami mhatademtibdads pmther&ﬂmas«svalmsemyeble udedch auBK

- pattern f ther has startjin art .and a The left MBK
pattern diment Rredeierpingd @gd‘gﬁﬂ)“dhuéqﬁlcﬂ ﬁﬁ?& ‘S’g ‘fg BYGYNE singl e
_ \Wwobbl e p@ﬁagaﬁ' indtB&d 6f Pita M%*ﬁw@ﬁétbﬁé &ob&lés %a?%@%&éd‘zﬂte?%{et ﬁx%@alatél"ﬂhcé} inverts

t he phase having a frequency o .5 tinmes the wob frequency, i.e. by
havi ng §uhh¢npb1tesbxtsm1@eba aueded thhrenftem d’rvbtﬂbll)ea fargqmemlyy pEthe wbbiEsés mnidi ng
to, resinvert t 0 the non- ction

PR Ve el o' nhsTig R bR DR Bt Re e Do Rk VG SeRe Y liBop s PLES 50

6 PQU | BWa/detdéros; ia@hik batboBmkdnt t&@@sﬁelmamlseawo%blepafa foliewBd by 85hbe
maxi mum di ff erence between the two gatterns In addition the difference of

t he not meshnted B¢ groaponpywekirles Gpbaled Hid)al briowput frsqngneyeftthgBLLAds t he
t nod | oi t ed
for dor dobb 89sEPR 0 BaRANE, cieaRRAuREWBHE Pl it hertled it e A1 0712

50% of efuteetive strength of detectlon when conpared to the central part.
The MSK encodi ng ¢an he used to en dres bits. in roove bee,
but the pregroove &P ’@Ohﬁéﬁé gq Pé@“FEWnS%%é%gY@gl

wobllse pgREd 4t on uEQ@a b gsnémmwtyangtermgt 2 ne%lt%ﬁe aYi@Q%&ﬁtd'p%tt&‘ﬁ%Q%r for
reliably controlling the rotation speed the disc and/or the wite clock
of the rtemeﬁemmaga wcondab@ va!_ue Eitr@er eomblstrtmng 0£nhe| redeas &d, 32 mashmesedwelul at i on

schene ase each cell of iX, Shown
2 Jero narnsehHiRo Mool i AeR hag R e waR or b edlohE WiLr £ o
1,5 V\Dbb’llcﬂ)bﬂé)pdrlb‘defrithé fiest PAREA thecehwal pand Liatid-iavertedy @hileth wobedoad and a

three indicates an end |ng part of 1,5 wobble to re-invert the phase to the

i 1aperied. BRehrMSEs patterciairther s gustasting pathardhth r ow of

cor oy, shmabepTECRARSK MRy Sl Ep o} G St M Ripinda | 0 10

t ot al ADBirgladdbies petid. A he aight I\/E&(Spﬁ&mi hava stantidlg pphr 36pwhichrirvents mtl&epstmde

accor di to. their ADI he ADI P bits mher

519, 18 DldpRing A r{augney ol -bHithes JiroworbRbATIe ey . OB § MIvE Rl ooTiais
first wefichis »ﬁ@webew&hu&el_ylp%ﬁo& YIHeQ@ndmgpattis Slifar Qi feSinPer? thé Khﬁ%t@ thg €
three further word sync el énments syncl, 'sync2 20 an nc3. word sync
el enent siohdireerigd gtatg. dletestion ohM I data ibigs isrsimardy |bmd1qneti§¢ dete¢tianyofahe
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 val ues of
the data bit elenents in the Figure being arbitrary exanples. Hence in
total 13 x 4 = 52 data bits are available in the ADIP address word. It is
to be noted that ‘a sanme predeternlned type of nDduIatlon |s used for the 25

o o Y



readi ng of information on optical discs and formatting, error correcting
and channel coding rules, are well-known in the art, e.g. fromthe CD
system Theoappmrat us of Figure 5 is arranged for readi ng terea/menards
carrier 1, which record carrier is identigal to the record carriers shown
in Figure 1. The device is provided with a read head 52 for scanning the
track  \nlQAHOBecadse BN cbmdtal BARsldxhibiBthé niixirhif diffeRhek Bahvetetheawd read
control nmeans conprising drive unit 55 for rotating the record carrier 1, a
read ci r deRemsIniadgiterdpiidicaunp ol teagt modnaidataries pesS aimaduisiador
correctorg, f ' [ ' . r ad
conpri sed tag{x)xﬁ%"‘ ga ?@élaéﬁetfﬁ rsﬁ)t(])'?1 aeté‘duéryudgﬁRf %’E??‘é"%&gﬁ%{reg? ?ﬁg’gg)%pa ia i%gn
spot 66 feaplosted farrdetectivactke aftaltlbxepth of thest diffeteayeris eftirhateditn iave 08 cfar ri er
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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
58, e.g. a system bus connected to the drive unit 55, the positioning unit 54, the demodulator
50, the tracking unit 51 and the read circuit 53. To this end, the system control unit comprises
25  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
disc having tracks having a periodic variation, e.g. a continuous wobble. The read control
unit are arranged for detecting the periodic variations and for reading in dependence thereon
30  apredetermined amount data from the track. In particular the demodulator 50 is arranged for
reading position information from the modulated signal derived from the modulated wobble.
The demodulator 50 has a detection unit for detecting modulated wobbles starting at the bit

sync elements in the wobble signal which arrive after a long sequence of non modulated

wobbles. The demodulator further has a word detection unit for retrieving the words of



Al so for the record carrier an optical disc has been described, but other
medi a, such as a magnetic disc or tape, may be used. It is noted, that in
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being of a data type having a‘data bit elenent or o c type
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having the bit sync el enent. ) . ] _
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
25  detecting the periodic variations, for example by locking a phase locked loop to the
periodicity thereof. The demodulator 50 and the synchronisation unit 67 are described above
with reference to Figure 5.
In an embodiment of position codes different from the scheme described with
reference to Figure 4 the addressing may comprise a suitable set of address symbols of at
30 least 16 different symbols with Hamming distances equal to at least 4. Then the address
symbols need a length of 10 wobble periods. A Hamming distance 4 between address
symbols allows good distinction between different words. The number of address symbols is
selected as follows: for sufficient addressing it is proposed to use 48 address bits, encoded in

12 address symbols, each containing 1 nibble of 4 bits. Preferably isolated bit syncs that are
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Also for the record carrier an optical disc has been described, but other media, such as a

magnetic disc or tape, may be used. It is noted, that in this document the word ‘comprising’
20  does not exclude the presence of other elements or steps than those listed and the word ‘a’ or

‘an’ preceding an element does not exclude the presence of a plurality of such elements, that

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

implemented by means of both hardware and software, and that several ‘means’ may be

represented by the same item of hardware. Further, the scope of the invention is not limited to
25  the embodiments, and the invention lies in each and every novel feature or combination of

features described above.
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10 intended for recording information blocks represented by marks, which servo track (4) has a
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"10%<& ()syrgleownkand beigradadaa type having a data bit element or of a word sync type

" &10%E (i VM?&Q%Q Iéiem@fg ‘the it Sy%g%fe%e(x& and the data bit element being modulated

according to a same predetermined type of modulation of the periodic variation,
characterized in that the modulated parts further comprise modulated parts (40,41) of an
isolated bit sync type only having the bit sync element.

10
2. Record carrier as claimed in claim 1, wherein the predetermined type of

modulation is minimum shift keying modulation of the periodic variation.

3. Record carrier as claimed in claim 1, wherein the physical parameter is the
15  position of the servo track and the variation is a displacement of the servo track in transverse

direction.

4, 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

20  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
from a signal generated by a variation of a physical parameter of the servo track at a
predetermined frequency, which servo track has modulated parts for encoding position
information at regular intervals, the modulated parts starting with a bit sync element and

25  being of a data type having a data bit element or of a word sync type having a word sync
element, the bit 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 modulated parts of an isolated bit

sync type only having the bit sync element.
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