; €3éd0, , -. (./60TdOek+30/01/ 2003 Optical disc and apparatus for scanning
the optical disc. wo~2* The invention relates to an optical disc

R . . . 30/01/20&’,
conprising a recording area for recording data at a substantially const@a
‘density) the recording area conprising circular or spiral tracks provided

Wi th a servopattern conprising headers alternating with track 1.ons) the
headers being radially aligned and conprising position infor W#@W&@,WMMMWe
"track perghbmﬁscbﬁidr@paraﬁﬁrfgleﬁaﬁm_hg%Qf 88l @, amount of data subst:
proportidnal to the'radial position of the track portion concer ne§®ehe
invention further relates to a recording device for recording data at a 10
15 substantially constant density on an optical disc conprising a recording
area conprising circular or spiral tracks provided with a s “‘mmm““\
conprising headers alternating with track portions, the heaammw
radially aligned and conprising position information, and the tragke«
portions being arranged for recording an anount of data substantially

roportional to t r adi al ition of the track. portion concerned, .which
gev{)ce conpri ses iﬁ? 8’88?‘&9“&8‘(‘)’%82%?“ ?pg‘egrﬁ?crf@“}%ﬁ’tng8Ire°r?ééjﬂ%ar&ﬁgorﬁ’B%qrg‘ingni ng
means f @ita BOShibkAIAY doRGanteBAdE| the rdeatiniteRcdhpisinAlircdlaPOSipiraPRadkd be

recorded, the positioning means conprising header detecting neans for
r et ri evpieyider avifhasseryopatisrn compasingheaders glternatingarigherack pohtionsthehedders f urt her

relates,_ t.o s kN i f.or r ing.data from.an tical .20 disc

recor degF'R% %acth aglg%glg’gerfiﬁalcﬁ@pg oner §Sraﬁ°n gﬁ’ﬁ?@‘,’n’ @%6@?‘@8@%8?55%51%%%%? ng a
recq di fig sedrigg af afpuhtsifigtaGubgattially fropsfiiohalto theasdil fokidvh S£Me Watbpértion
servopattern conprising headers alternating with track portions) the

header sc®%pmgdr adi al |y al i gned and conprising position information, and the
track portions co i Sl f : tiall rtional to
the radial posi ti?)ﬁé i(5]1‘§’lzt gqp?g‘%‘@a%sﬁ@iaorg@&gglﬂgg?ﬁé%?or\ﬁ%cp{%naoea\%%ea conpri ses
a readi subpstasnally doasentrignsinrin ol opries disc 20RpASiSE b k@bt AEARSNFridingsiularoni ng
t he reading hea&on a track at a position to be read, the positioning neans
conpr i sPTRPIRLERS PH’é{tdéét‘Y‘ﬁ‘ga $FELORANSTR FOTRRASINERAaRers alemasmg; WithgFack FOSHRSt | on

O e e A R

r el at edbaing emanged forTemrdiog amemburdiof dite swbstaatialbomppordamal icethe radidl ipesition of of

an optical_ disc .having a,recording area conprising a pattern of grooves on
2" 8 P el Bo3 SRR LY Boh GO RS B g dpat Feer o Rl Ieas or
spi ral 4ddsdsfionihldendA6 RirPofiflohihdtHeSeddkdng O onl A8k iana bttt Bk Rédorded,
direction'’into track portions alternating wth headers: The headers

conpr i st&e poyiiening meansoromprising, headeg detggiingduizaps for aetdaviog therpositiom infemmativoor ded
ad eSS, r[%(cshc Ehre headers are nmade during manufacture, e.g. in the form of
so- _éa! I eJ“pre- |?_§' formed by enbossing. 5 The address marks represent

posi tion i nfor mat TRinkertiopdaitidr e¢lhBdoa reRERY eHvitd fBERAdIAE dRta 08 dreshtickRCK
and are _indicative for the address of the recording area follow ng the

addr essdiag egordpdhaig Gibpterialiysonsia slonsityche eptidabdise eqrhpsising arecqrdiigirgdy, t he
headers - al > O LSES .0 ck address, and I X€

namber SRRy of Bfabirils GRRIen 3 SRR o BRRATRER B At a1 e
sanpl edwik truek jtibey, the hEhdersbgivOragally 8li ghed @AY Eorapiidng puditihliyfoahie dnd
elements is called 10 Constant Angul ar Velocity (CAV) servo pattern, and is
t 0 Ae S@gﬁﬁ@apqﬁ;og c‘so@?%mg@tagmunraqfidﬁg sybstantially proportional to the radial position of

the track portion concerned, which device comprises a reading head, reading control means and
positioning means for positioning the reading head on a track at a position to be read, the
positioning means comprising header detecting means for retrieving the position information

from the headers.
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Such a record carrier and apparatus are known from European Patent Application
EP 0587 019, document D1 in the list of related documents. The document discloses a record

carrier in the form of an optical disc having a recording area comprising a pattern of grooves on a
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phase | ocked | oop (PLL) to generate a servo frequency |ocked to the
‘rotation frequency of the disc. The address marks are di nensi oned t?O/B?/Z 03
read cl ocked by said servo frequency. Further a data phase | ocked | 00p |%
‘provi ded for generating a-data clock |ocked to a speed of data read/wite
operations, which are perforned at a subzt antially constant |inear density.
Each track portion is 15 arranged for reCording an ampbunt of data

"subst anE!él?sltrlaﬁé, Rt g 25aVofdeint ciradiafbr RS frhQR, Phe febbrdln] %Faiéksﬁ&ét i on
-concerned. Hence the density is substantially constant acrdss the whole

r ecor di sgbdivided inubngitudinal diespomuiso track prartiond dltekmaing witrisadert. THeheaders
velocity (CL syste When | unpi to a new radial position, the rotation
7 F equenEg BBt RREop STRTIEHON, hé TAdirest BER COUPTAG BofossbMss 0dafouBks 106 ¢ ne
new poshEiRR arbiihdd BSmShX RGeS, b A lﬁ?edfoh%@sas%anéd;%el;ﬁg KGitheli By ehBosdin LAY

servo pattern. Hence the addresses in the headers c ways be“read at™ the
servh f Mhegaddress maFkerepresent gositomntemaation forpasiticandng arecondinigdwhd sy 8 desiretor

on ot r FoRC e FERRE o RS o BRI Bhe B dei e il et nE spot
i s posi iyieARA taRsvea@itd thedicRS | b.aRdiaNy, theh &bt Re AfigrledCThd ASKcINprised MR Means

for scanning the track. During scanning the servo phase |ocked loop is
| ocked track #dslraspend & bredmimbes gfi eadiall yalignerbsedy & pits imreack tu, iegnstivetingAsos er vo

pattern. e _dat hase | ed |oop.is |locked to . the V .data spee The
enown + s8ge0RER sEV8 Rhuera et Ot inasBetall <l isferp b Rl
opel@t i @angadtiAnghlapVakRitl QCA®Y séro0Patidfif andgs toolskednhdd BynEsePRVsyERIMAving a
pattern, and a second phase | ocked | oop nust be | ocked to the CLV data
densi t y Phasg laaked @oarﬁPIeIE] te@engrateapenvorfeEn N oekediodhs wptatign frsguénsyiof Hiesc) a
recordi [ evice . f reliabl di ng
nd or Faer T e SO0 g Bldg0 98 eda Mot IR Ral R B Byl T
const andad@haselocked 1adp/iOp/02{HA3 f& deqErating & dpwichkSodMtd Pt ksl ofl URE read/write
described in the opening paragraph is characterjzed according to the

i nvent i SRETR¥ONSHMRICK AR pﬁa@w%ﬁ 3 shbyanially sAnstant lingas deasitys fBch HerkiRarYap ist

sai gk co by j : : : it i oned
on Phoatiied (8 R0Skake of Mropht] diGubill pholfini bl | PREREES BffoP gt
cont ent tmacaptatibrecdngembe Hiacatheldensity iS sitseameiall g comstaig @ctofsahe svhskeaesudidippase

| ocked | oop),.only one phase | qcked | oop 1 ocked to the data frequency is
requi re&r.eaﬂé}i‘l‘elé?glrﬁ?@ori é%ﬁ@i“(ﬁgl'@"f’b%@s@ﬁhlﬂeéiVﬁlﬁﬂ“)’ré;lev)rsé’ﬁ‘ieﬁblg\g?e“Th! s is
al so adyantiageousv fad;ahlg&siﬁ&ﬁﬁfe%& oh &eHhdrey sétﬁﬁérpgﬁxéaﬁﬁ eszare%ck%ftanbs

reduced” when conpared to a CLV header pattefn, a or example Tn
Fi gur e Roanhareddissted bxettie bew pasitibie hwe theservioghdsr looket loep cemang leckedad }hewhi ch

i he effective data st ity of the disg. 10 For.th
el VAL b Sy G R e S R R A R e A
par agr afe kezofdid pphRkdsZ8ehpAsGAnGpisallsPsttiGol REBRIADS katifdRorMagomBRder

detecting neans are arranged for reading the position infornmation
subst angererdting aspalayiala castiaioabead @ng track oAtheagaondgaréeri Be apticdalisers teated n

t he openi par agraph is.character.ized accordi to the inventiop in that
the hoaddd s8R TGl tnedHCAHExcthioR 55 R ERuE gl the Gackhy spBiTidenhior

i nf or Maké¢@Ring ¢estRR! Dafihy/scahnif @t skhvohasd Rbked BB i MekeliRb thdretutibhe ef fect,
that the headers, although positioned corresponding to a CAV servo pattern)

canZbe freaepnpyofrtbadispforreating the fehY serive @atters. Thedata phasg dacked laspks laskedsted

for datg.r [ e .trac rfi h [ +This I
advant agn(go(g]“sc@fi%gg II’*néaetIa ' Jg)ﬁ @oﬁe}éﬁ r§§é}q%oéﬁgﬁag%ggﬁsﬁﬁé‘aﬁﬁ%g§8‘*t‘*&?%%ﬁée‘fag%"‘e t he
dat a cl epdrationekfae: piasé lveketblosp sueett lodis th live@ANOServSpaiean ahéa estond phize
followi ng recognition relating to the overhead 20 and reduced data storage
capaci t YOSKertlapp BypsHle lﬁﬁ‘fﬂdjpﬁ&g@k\éd’éwenﬂ%ders in the servo pattern are
used to indicate the |location of data to be recorded, which data is usually
subdivided in logical units called sectors. For exanple D1 describes a
zongd di sc having in each zone a fixed nunber of data sectors fitting in
one turn of the track and one header per turn) the first sector starting at
sai d one header. Itns $upbipHéHeiiBYEsien & arovidsAaansicalrdiscs dggprding 4 aosadifgr n
for fas = t - I I.fj.on,
because loRRed e ha g bR Bld oo Rich e R ATADEARAURERI LOT,
rot at i orecofdet lea dlibsentidfyaoestantiieasiey. can be read. I n known di sc formats,
such as DVD- RAM and shown in Figure 2) a nunber of headers per turn is used
in a CLV pattern, i.e. aligned with the sectors and therefore a radially
outward increasing nunber of headers per turn of the track. A relative

| ar ge header overhead is caused by the CLV header 30 pattern. According to
our invention a nunber of headers in each turn being aligned radially in a
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30/01 /2003 4 bl ocks in logical sectors in the follow ng way. The size of

. the logical sectors is selected independent of the distance betweeR,heagars
and the start of sectors is not necessarily at the headers. Contrary to the
- CAV systemthe start of a sector is positioned at an arbitrary |ocation
relative to the beginning of the recordgng area, calculated fromthe known
anounts of data in each preceding track portion. The headers are used only
- to deternine therppgispuRposelantopscs daxonk described in theidpdnivey mragrapho$ a sect or
.is located for exanple at mchannel bits after. header n. Hen new

' {
di sc f charecterired @eearding jo thadryentipn ingthaldhe gpsigen HOR{SREOY: ?%‘esﬁ‘bgﬂf‘}}ﬁy

| ocations., However . ' LB SHB Asity as the

dat a oft i%coé‘é[@flb‘?@)ﬂ?f H%";L’%cagﬁ%gegfer&égﬁdﬁgg lﬁ}ég&ggg[ej}orsxtggg? ng n%éedli%s, recogni zed
afS EEi ggg&%aﬁtﬂﬁg ltcﬁéldAMl ﬂ)dmieﬁﬁb&daa‘vemﬁfbﬁnatmoa' reatreddeble. bySbe tite fcm](?k-nu nmber

of headers'is relatively |low and adjusted to the requirenents

posist i Aieregs ncm@edf@wmaa@h%ﬁvmkég OPsOHY PAAH P éﬁ)‘ﬁge# [ﬂog‘t?c??geq &t&fﬁ;ﬁg

avai |l ahl e st ok . ' f di Fa&qn ©dbld TRisay A5 ge

densi t&eq%&?c@ﬁﬁgg}lﬁ%ﬁﬁ%ﬁg{ ere%cjgfﬁlniiﬁﬁsl scC élgeéﬁdca@g%trgri zed isn that the

r ecor diAgangeaus if tsakich spactadquiredsfoptherhehddrpaném dorediced vehengpmpargdid, each

track portion within one of the zqnes_for 15 cor.di,ng, a daterm ned
amount GV beadsr pattesn. £# shawnfoF F’Fad?iﬁﬁérhg‘igf‘%zlﬂfg&éwgé’gmgf ﬁépéec E[ﬁ)or .’leon

densi ti S84 NiDREE ARGFnBIRAS tdIRANL hath bibrid dackpopite disconst ant

densitﬁve has antage that the amount” of data within each track
porjpi on wi t hi n orfFer afe puosz areationes! aboms b aevording demicerrsidesomibediintbe PPHING he

tical di [ har act er i ' hat the t t.i | i odi
Char ac FBrESh AR EEA HEOBmE IbRENEEon Fiba et SOERERRHE L0 1 on,
Thi's 2Oaﬂﬁ%céltfﬁlereagi\ﬁ%mezﬁb??ﬁohhﬂbnﬂaﬁﬁt@b&h@@iﬂy@ﬁ sdifl orisemuidensidy. fA egdiepcy can

be genera y a phase | ocked loop | ocked to the periodic characteristics.
It is tdevieanddsedbedinalte ervsingaaragminh is Aharagiended #eearding fthg entes) 18 tha

recorded and uprecorded parts _of .the r yoed A gsS can
be readh§ gqaggrtf%t,ecgpggle 9 AR LY rﬁragxﬁg . urs%@?ﬁfgﬁ@ﬁ%ﬁ gg%%ét}%aﬂ%?cei? erred
enbadi At N Rkndile TREMAS ik feaNthaCiBk Beddeny) altbiigh Posidonuiradimagponding hea
i nvention are given in the dependent clains, These q%nd ot her ects

h as f the
i nvent | @AViseivo posermpgrarberead byyisrding means FMSRIEZed £q the saryr d4i2 F‘8F‘g?5e??8%9°t’o
t he enbodi nent.s, descri he . Of hEL I geription
and Wit tarrg?gfl%%@etﬁf %aci gorg%nc%ﬁ%lg% itﬁéﬁ raegiﬁ'%]ssl,g Qﬁ]&\%ﬁkg}#lﬁ;?\f%gghompa
recor d Grakd1BEkedfbep isZequfi@dlo gererdtotheatata dptki loakeddd she data speed. CLV header

attern, r Fig. 3 shows a zoned optical disc) Fig. 4 shgws eader d
gect or Iayout? The invention is also basre)d on%'\c fcci)ﬁlow}ngregogmnon raaUnga}theO\%rhe%]

20  and reduced data storage capacity incurred by applying headers. Headers in the servo pattern are

O

used to indicate the location of data to be recorded, which data is usually subdivided in logical
units called sectors. For example D1 describes a zoned disc having in each zone a fixed number
of data sectors fitting in one turn of the track and one header per turn, the first sector starting at
said one header. In our invention several headers are required in one turn for fast access to the

25  data after a jump to a new radial position, because otherwise the device would have to wait
maximally almost a full rotation of the disc before a header can be read. In known disc formats,
such as DVD-RAM and shown in Figure 2, a number of headers per tumn is used in a CLV
pattern, i.e. aligned with the sectors and therefore 2 radially outward increasing number of
headers per turn of the track. A relative large header overhead is caused by the CLV header

30  pattern. According to our invention a number of headers in each turn being aligned radially in a
CAV servo pattern allow fast recovery of the radial and angular position of the scanning unit. A
high average density of data recording is achieved by recording in each track portion an amount
of data proportional to the radial position of the track portion concerned causing CLV data

density. In particular the inventors have seen, that the disc format can be used for recording data



30/01 /2003 5 Fig. 5 shows an apparatus for reading a record carrier) Fig.
‘6 shows an apparatus for witing and reading a record carrier, and ﬁ/&./20%3
shows a | and/ groove servo pattern at a zone boundary. Correspondi ng
elenments in different Figures have identical reference nunerals. 5 Fig. 1 a
shows a di sc-shaped record carrier 1 having a track 9 intended for
recording and a central hole 10. The tradk 9 is arranged in accordance with

.a patte f. tur.ns, constituti subst antial l aral.l el spiral, tracks. The
Crhok oPRrRRdSFERFERR et Bume it The fienr ¥ 1GecsT sl isSetef [ aci

St r uct ufriepéraentdsidhel distange BRWeérAlidaders afd tHeltarDdfABK ors §CRY: Hefeldakilyht theThe
track structure is constituted, for exanple, by a pregroove 4 vihich enables

a read/ hedders. Gertaanydo ths CHY sypremithestrrt of asedterds pesitroneahgf. anRkitramnedationn i s

appl i cabl,e..in orre i nne ther, track.patterns hayving.

S Dt aafiiivego ferSHelERRe BEhE oBRAEred BB bt KBSV RinBnty B Eimeaghy of
spi ral  pReedingrsdl pottion. Thedeliders 4 ustdon$ B d&erthifid M8 posesi dfAhe dcaliing 8higNg
the line b-b of the record carrier in which a transparent substrate 5 is

1
pr ovi deandyhe Ktag of ScEI@T Hgosasedor exaamrztle al 1pchannet bitseafienlyaadern. Henee ipthgpayove 4

may be | n. | j viat | on [ a pat er,i al
or opor t FRETEA R RN rgREh o e BB S Rocaon iR el B L
opt i cal haaders aregeidedepthiecame efsifpas ierdatodl te battoig aiey cod bérede biy ¢ daty
witing information, for exa as in the known CD 20 Recordable system

] npl e
Duri ng W8 mFant.HECmeZsAds REng Ewer% apdieljminated fiem thareenyeredislatans e the
elegiro J L At h ‘ R : gl b, a
ooty TR of el HrbBihol7 Wi aRPad @tio hoiahnirekihed GEAN oori Y The dh 0
mat er i aheadhi elerfeadus rdwnageausdopthe trtalavaitabysstedape zapdcist aittee dibemnd therefore
heat ed {:o the correct. extent. Figure I c shows an alternative track
st r uct ufas theAYsrageidspsibt al ternating el evated 2~ and deepened tracks, called
| ands 11 and g 00UGRerdBodithbniof giebpBalndcSdchdrbialisBR N nk ARG fodry e 0OVes
12 serve as recording tracks. Each turn has at least one area i1fmterrupting
t he | anstsbdividbdgn aplesligoofsoatialt dnnglaazdres,dach aackeporttan withis phe af thpadrtesfor t he

rogves may.. be continyed as grooves.gnce in each turn after the header area
Con i t TR ToRPRICHTRRSS HRHOHT & Bhif At Brrk RO nkASDaRiE 4'FREE BiEekenat od

gr 0oV esporfibh BématdsURhin dhe LARTeirdMuBstRRTally 8GRl %o §i®EsHstahQenkify? This3as HeO
groove or 30 vice versa is established by switching to the ot'her type after
t he heagfbantagethat heconelnhgf dasa wihin eagleackoportiorewithia ke ofithe zendsds songant. i n

Srons S o PR AR SIS e

i nf or magdrAprise pBHodicehpfeeasted ildicdtive ohghadRhstyf fBF the Retbactide etk pRa6E Thisng
each track portion. The headers conprise POSi tion information indicative of

t he2Oposhasitbmadyrniage. thakaidata clogopiohy rgued iragueneheands) ssnerpisg by eabrsegeskeron
| at i innip . i d_angul - A, ,
e aob R BEIQRE raRbRE ofirab B §ACA 18 be b Fom I PRI Rl LEH BEERE" 2

r ecor dadtaglably fer retorded andlurasoriey paas of theuraddriededite) Shedbdl thel Hegdarpcuifteatad e
to enabl e positioning of a read/ wite head anywhere on the still unrecorded
record Tehpblyalso iryarqeerdedaEagr e | ocated at a few) 5 i.e. four, angul ar

positions in each é’éﬂ{;ﬁ - :
| ocati ons used i nFPﬂé&é]gfr\{gﬁtg%P B%&g)g%f}%r e\g%oqc?’% ’5}9?@%5 psa%/és?‘tl}e% c{%&%ﬁ%?m;{ he
posdst i osmccondingy toahe dvention fre gheade the depersiehrcl&iAl. | ocations is witten at CLV
density, i.e. the marks are encoding the position information at a constant
density. This is schematically indicated by the rectangul ar header areas 2
in Figure la. Due to the CAV |location of the headers the track portions
have a | ength

These and other aspects of the invention will be apparent from and elucidated

further with reference to the embodiments described by way of example in the following
30  description and with reference to the accompanying drawings, in which
Fig. 1 shows a record carrier,
Fig. 2 shows a pzipr art optical disc with a CLV header pattern,
Fig. 3 shows a zoned optical disc,

Fig. 4 shows a header and sector layout,



10 proportional to the radial position, i.e. the distance to the niddle of
‘the central hole 10. The track portions are recorded at a constant Q@Qﬁw{é
and therefore the anount of data in a track portion is proportional

‘radi al position, called the CLV format. The data within the track portions
and the position information in the adjokning header are recorded at the
sane density and can be read with the sane reading neans. Data to be
“recorded i s subdi Higedshows apepparauofor aeadingadedced garhigr, 1 ~ whi ch are recorded

froma first arbitrary angular and padial position to a second arbitrary
position, said po .ls-i%ﬂ@“%énﬁapﬁrﬁ%ﬁqrmgﬁ&i&éﬁ@g argrordheArikTsand or nat :
according to the i j thew e | LT, e a nunber of
sectors fitting exfg "?}I%JO% aéﬁf(ﬁ/ﬁﬂbﬁvﬁﬂ'gﬁgfﬁ\}ggﬁ%ﬂ'} ibiolggna " advant ages in
aver age Giatespateiiry d¢lgmerie madiferemdigamss hayeddensoa Ir¢fereaceermungaals.be used. Sai d
arbitrary positions can be cal cul ated according to a few fornmula's know ng
the &mounts of data recordable 20 in each track portion. Hence a reduced
header overhead is achieved using a few CAV aligned headers per turn and
witing sectors at CLV data density, which sectors are not aligned to the
headers. Figure 2 Bgdashawpa dise-shaped sgpordcatriatildaving a tsok B imenddWBerRAM  usi ng

a zoned CLV..for mat 3 tant. Li.near Vel oci t i.e. constant recording
ene! ty “FRPEATAETORT pole Mol drock O Einerbin dcoiinge S A0Bgm ) s

provi dedoh@itutfRCibsaaially padhel shit® tFREO THE Bacled BRthRredoREcHi&Gs indicattldy\ ded
in coaxial annul ar zoneS. Each track portion within one of the zones

accddmo psa-embosed yaek tructuzrpiovided deringcmanuéatture afidie blaokpecdoskearmerphystrask

and ¢ ne S sy RBEEL e Pl 0 pRERR L PR E s ol R bRy T

zone. Tie dekded ginddc@inidd Fhé inveitidhas kplichtile BAEbriepdhdaigtnant Hldesthdr adtial | v.
The further 30 headers 22,23 are aligned within the zone, and within said

zone t h@aBemsAtving subseatislyparalisbracks.an wich thetvaismse easentaninsiged of il t o
t he CAV e t Angul ar Velocity). The format of this disc is
call ed T%‘g\u{%%. However the prior art ZCLV disc has a significant

| os$5 of data stor &yg 1bdpaciokysedtien takerd heng whe dife Bufiike @ort eadier §,in Which | 0ss
is referred to as overhead, which overhead is reduced bﬁ t he invention.
Y

30/ 01 / 2413sPAren! gubsgaehyiiproyided vath HISEPrERe akes € 2ad & Biatchye layerthd b nvent i on.
The dis r i f: I i3 er
di anet e ’ i éﬁeﬁ?gggirng@%gérggde%iag&%%ﬁé@@n ’o P%?élg%t???%%ﬁgéﬁég@l ?1% gc s (as
shown i de¥iagng frorh i)s sanrdurdinegst Tiaclesording layet € mray[ve egtidallyloe adenao-dgtiéadlym ng
track poriions. The headers. are radially_.aligned, in particylar th

begi i AUV HCRE AHENS 06 &V P B TR Eor A GHET PRt e UG- The
recog di RGcaia8Ble 3hstéth. DRSS find, SheStebstumb Gser i's'l'o&lﬂ?}ibééd B Abad] oZONes, and
within each zone the track portions are arranged tor recording a sanme
amount efecuamagneVic radiatian, sush @s taser ligghn Sihe yecordimg kayertin a revemitable rebard shrriesisy

the CLV density). and decreases _proportional .to the radi al position gf. the
track pori L nESARRTE bEARRE AR M e d R cPoaen Rl <
set to ke WREA inal heh@Med theldBRER ekfegt density within each zone is according
to 10 the CAV system The average density of the total recording area is a
little bel ow t he AbgHradf shawg analiemativg eack streaswiesgniiving of elterpatneréaygedt on

E hezﬁ””’%ﬁ{i add efiq racks, Catled | Fan réé‘ov%m’. 185 18 rlu?%cg, Tt B&i%gandt"i'f%ﬁd each
rack pOrtIron within 'one o e zomeS s drranged ToOr recordi ng a sanme
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vari ations or depth of "the track. track wobb or a CLV disc
wi t hout headers, e.g. a CD-R, is described in US 4,901,300 25 (D2). In an
enbodi ment of the zoned disc according to the invention the track wobbl es
within a zone are radially aligned. The nunber of wobbles within a track
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30/ 01 /2003 8 marks 45 representing the position information is not

‘di sturbed by interference fromaddress marks in a radially neighbou%k@gﬂm3
area. Figure 4b shows a header and track portion |ayout indicating e

'l ogi cal assignnent of information stored. The unit of length is the wobble
period) which corresponds to a 5 fixed apount of channel bits as expl ai ned
above. First a header are 40 is given, subdivided in a groove header

-portion . A b . r ter. trol
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141, whirgpdssiof MfsrAatioR\h M2} oBfihg hSade LS8 1@ r@d 40 tel @el danfi8t AN B&¥ead
bl ocks to all ow i ndependent writing of such bl ocks. Usually the |inking

sect or Mithyip¢ samavepding meensniParde he resordglés snbpdividdddn seasonsiof @ fixedleag®h, bl ank
areas r . i 2= ECC bl ock does .not..fit in a track portion)
CheThl o ibye ERSI Tigt 4 PR Fhiorcr winER o BT PR P o 48e<ind AT el
por t i onsaidlpesiacisuringsh detweor hedielsCh the Ak feraiat Beotdfg to/the ahverliad @drefis Aen t he
| ength of the bl o%k, t he bl Oﬁk address and the size of the track portions,
whi ch vEGUEETER (@ haveapiraherPhisgtarafiting edegskyrinenem. whichigavesaddisiendosi t i on.
Said ca i i r he r. ML hi . and
2 i st anganpisEe PEEP afa AR, BeRRE o B ShalldiiEicaittl Ui SaRa08Y, 0
an enbogdbsieorts cafi bt hacdpted eadording © 4 feer foanikals danowirfeaheramioors bfiditheechedabler
co ises a track nu r indicatjive of the radial position of .track and
heatler HU‘??&BFaaﬁH?rEQ‘_B'i_ °¢ g Fedupy %ﬁ?&iﬂ%ﬁc Bgistch}?v _“i‘ﬂ%aﬁ%gé&]glﬁm s to
be not efeddAl peRnFREH &Eﬁn@?&ﬂﬁ{ atVl'.'IZﬂ,‘l/ d@da"(‘ﬁ}{?t ,Q’hwgtsg&tgmaarphﬁ%ﬁgﬂé&ﬁtﬁe

a be ocC

specific address and there w | ways cated a next at a known
di st anceeddem t hat header. In an enbodi nent of the optical disc the

position information in a header 30/ 01/ 2Q0Q3 9 co iLse hl ock a s
i ndi cative of the lﬂ_“&eciShodvéét%r@n&p[‘fﬁgsﬁggdwhéﬁMWHF%P(Z?ng‘l@or
i ndi cat kygaffciivie mfapiG8ed " aldiie; d@afkeint r&otdify 8Ly iftiepbMRnDSPthe RRCK.
The bl ock address may be the block starting before and i ncluding said

head®er , positipn). Headetsel 23362 4eatel proyidedffor dach seotar, andithe revgrding etea obtheidipgries 5
and 6 shoD .agg@ratus s accordi n%tﬁ) tt](e irpvent'on for. scanning a record
u 1 ach track poru

subdivi n coaxial annular zones. on within one of the'zones actommodates
one sector, and the associated header comprises a physical address for that sector. Each zone has
a fixed number of sectors in a tUIT’L and the number of zones increases by one for each radially
outward next zone. The headers 24 of the first sector in each turn are aligned radially. The further
30  headers 22,23 are aligned within the zone, and within said zone the amount of data recorded in a
turn remains constant according to the CAYV system (Constant Angular Velocity). The format of
this disc is called ZCLV (Zoned CLV). However the prior art ZCLV disc has a significant loss of
data storage capacity due to the large amount of headers. This loss is referred to as overhead,

which overhead is reduced by the invention,



carrier 1. The apparatus of Figure 5 is arranged for reading the record
‘carrier 1, which record carrier is identical to the record carrier?()?&%3
in Figure 1 or Figure 3. The device is provided with drive neans 5 0
rotating the record carrier 1, and a read head 52 for scanning the track on
the record carrier. The read head conprises an optical systemof a known
type for generating a 10 radi ation spot 66 focused on a track of the
“recording | ayer oFigt Behowscanzaned apti¢abdise accoading o titeiinventiem Mhé Sisgheded

t hrough optj cal elements. The. radi éi on_beam,65 is _geperated. by a radjation
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detecti r [ jo b I et m t he
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or coars osi tj_onin e read he iin the radial direction on the
{rack. - e TS A D By Sl SRR sy s Sorie T REIAR 80, The
Commande Py SagE SRR IHE drd o ath B et e cRme bl e Qs kel Vi no
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program nmenory and control gates, for perform ng the procedures
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track nunber is term ne contr signal '1's generated for
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track. W t he radi.al venent i s | eted a header..is. read by.the header
et ect ob'oBRe. Wigh b aligned B ot ves Thilhware acdh Stadat s THkRoN 3 ¢ ne
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arrival of the desired header. After this header any data before the

cal cul ated distance fromthe header is discarded, and data fromthe 20
desired block is read froma linking position within the |inking sector
described with reference to Figure 4c. In practice all data starring at the
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30/ 01/ 2003 11 above with Figure 5, except that it has a wite/read head 62.
‘The write/read head 62 has the sane function as the read head 52 t oggfhgjos
with a wite function and is coupled to witing neans 60, which conprise
‘for exanple a formatter) an error coder and a channel coder. The
information presented to the input of the witing neans 60 (indicated by
the arrow 63) is distributed over 5 |ogical and physical sectors according

-to for ”%%1’1(5195 éﬁ%asgrﬂg%%%oéi%ﬁﬁxf&%dﬁﬁﬁv t&&%@%& iteliErbh& §%ﬂ?g¢re§1 for

the wite/read e systemcontrol unit i'S arrange
cont r ol ImhaiRs inteeradially neighbewtrg 482, and for perfornming the position

i nformation recovery arlg %ositi onc{e?g rocedure as descri bed above for the
readi ng appar at us TIBYE49FDOWE 2 hes ﬁ@fPB PREYBayHs ndicatingthe doggal ng t he
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CLV. In the recording device or the readi ng device the header detecting
means ai(morsyritén ama diecttyoadioidmgahahaadkr, ared)i cGuatacda forsstartingbaevritingd by

ceane. SaRaAb ROFS AR Ber N oSSl sl e S R RSF Bn  eidd °
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zone and the rotation rate of the disc. In an enbodinent of the device the
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(groove) are to b&FigaadogHows haldgédl dina fornghtUsndataissubdivided inesdcisisal 42 of
spiral (not shown) to the |left side of the Figure. The tracks are provi ded
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b f 6, wobbl es. In the |and/ f t bple is .
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30/ 01/ 2QQ3teh it ARNBS dAtB0dAL@Quiethih iRl fié BRak arcfdTeinAf. DB0@uSF et ween

two zones there is in interference between the two wobbl es of sli’g tly
di f £&r emChlotlodoesenag fit ithe iragkporviemitier blodk mebbe kasger ar sinallendikn pera 64 arep
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is possible. Alternatively said bou,r]daéﬁl track portions may be skipped) and
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si gnal o rac ' : el ; bl es
and is %%Td]%#v%uégé%%}é grr qﬂ%k@%ﬁ%‘?%%gfaeﬁ%fﬁ%?}g%&ae Hgde{%% etgé\bn%%m%e t aken
in the biRnvdtingsprodic fidddss gnditheteowill DwaBbetiesatdédenaxt block &t adinotvhalistance
interference) but in a practical enmbodinment the Iand track 72 is not used
for dat &rosn biabkfadeipin an embpdimenhof the eplissldietthe PORHUPHIFITRGUHNE &h538eThoundar y
74. 1t is to be noted) that on the boundary 74 the 15 first | and header 76,
the second | and header 77, etc. up to the last |and header 78 cannot be
reliably read because of said interference. In an enbodi nent of the disc
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headers in each trunb it will be clear that other nunbers or a conbination
of nunbers can be enployed in the invention. For instance, a disc o /2003
recordabl e type has been described, but the invention can be appli eoO al 'so
to discs conprising recorded data, or discs of a read-only type. 2~
Further) the invention lies in each and gvery novel feature or conbination
of features. 30/01/ 2003 13 List of related docunents (Dl) EP-A 587 019
'Qo':)i)lcaldcdhpm:scsysmmlmzmdd:d s§ infdoa ﬁméfohcblrookks:/aﬂabl;gas&xsheiﬁcfﬁﬁbaﬁﬁtmo%l 300I
"W ed, CLV optij.ca i.sc (PHN 12.3 30/ 01/2003 14 CLAINVS. 1. Optica

di sc coffsiatar SatI"@é’(grﬂlﬁ‘% i’é""?&‘FhFé%t‘Qi Agtagaf theqexigbladkbdbahiorlal 1y

constant cﬁé‘g’&gﬁ%b’bvé @E\ﬁocktsﬁ?uﬁoe&%rg Li@irldeth ehc?e' & 1Pr'nh°b'é @k a@dreSRYf 'ilﬂé

tracks provi a servopattern conprising ders alternati ng
track poextisuarting blhek header s be| ng radially ali gned (CAV) and conpri sing

poslﬁll on i nf or mat qt rack ortlons be| arranged for, storing an
L0 ot SuBetT S & ol AR BRSO PNk e BV EOR Sa S BN Teb et
track peiéon mm%ga:@&@ of F&%P@?k%ﬂaﬂﬁéﬂi foPrealiab zﬁef}eco?@émﬁépﬁ wlmth%é@H' on is

provided substantially at said constant density (CLV). Optical disc as
cl ai medcarnierdp idemiigal to Hherraeard cirziers shown frnFigutee curéhgurdBn’ﬂxmmeuspreub@ﬁ Vi ded

I I AR f | I t
the zonBLrAEYE FaBY o hy et lBbie SeafERERY: (36 arRRredbr takfantipt Mepaben
porti onméeéwrd YarrieR @18 vefdazad @6m1§r'is’é§Kn Bptidal %mcel%ﬁi Krio® C%pet faf Fen%ﬂﬁné@ne
bei ng substantlalégfoe qual to said constant densit : tical disc as

cl althedradigtien spoh errad 88 adrack éf:lthﬁ Fecoring labier qf @m m¢a5d camevyiparadiations

L e e e U SR N
header sgoumL €lg. heaeedisdevThb rdfhdﬁha@chfu@tﬂ& &Imprikes ZfBeindctuatddbifobysirl thgned
wh radiation beam 65 on the rccordm% layer and a tracking actuator 59 for fine positioning of the
spot 66 in radial direction on the centre 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. Thé 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
20  with tracking means 51 coupled to the read head for receiving the tracking error signal from the
read head and controlling the tracking actuator 59. During reading, the read signal is converted
into output information, indicated by arrow 64, in the reading means 53, for example comprising
a channel decoder and an error corrector. The apparatus is provided with an header detector 50
for detecting the header areas and retrieving address information from the detector signals 57
25  when scanning the header areas of the tracks of the record carrier. The header detecting means are
arranged for reading the position information from the headers substantially at the data density,
which substantially corresponds to the constant density used in CLV, The apparatus has
positioning means 54 for coarsely positioning the read head 52 in the radial direction on the track,
the fine positioning being performed by the tracking means 59. The device is further provided
30  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 means 55, the positioning means 54, the header detector 50, the tracking means 51 and
the reading means 53. To this end, the system control unit comprises control circuitry, for

|
example a microprocessor, a program memory and contro} gates, for performing the procedures

|



correspondi ng headers in the radially outward adjoi ning zone. 5. Optical
disc as clained in claim4, characterized in that said turn conpri 1%0‘55“
headers. 6. Optical disc as clainmed in claiml, 2, 3, 4 or S, characterized
‘in that the track portions conprise periodic characteristics indicative of
the density for the respective track poiéji on. 3 0/01 /2003 is 7. Opti cal
disc as clained in claim®6, characteriz In that the periodic
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being read. If so, the system control unit waits until the arrival of the desired header. After this
header any data before the calculated distance from the header is discarded, and data from the
20  desired block is read from a linking position within the linking sector described with reference to
Figure 4c. In practice all data starting at the header will be read, and any data before the start of
the requested block will be discarded, and for reading the linking position is effectively equal to
the start of the block.
Preferably the system control unit 56 is arranged for combining the first amount of
25  data from a first track portion with at least one further amount of data read from a consecutive
track portion, the at least one further amount of data comprising a final amount of data retrieved
from a track portion up to a next linking position. Hence the total ECC block comprises a first
amount from part of the first track portion read, a final amount from part of the last track portion
read and as much intermediate amounts from track portions between the first and last track
30  portion.
Figure 6 shows a device for writing information on a record carrier according to
the invention of a type which is (re)writable in, for example a 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
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, #10% @oﬁl,‘ﬁé@ff%\ﬁ&d with the wobble according to that next zone, and hence the intermediate

land track 72 forms the zone boundary 74. From zone to zone the number of wobbles in a track

portion may be increased, €.g. by 1 wobble or by a frame of 6 wobbles. In the land/groove format

the wobble is implemented in the groove, and on the land the wobbles of both neighbouring
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reading of the header is possible also at the boundary track portions and even recording data in
such track portions is possible. Alternatively said boundary track portions may be skipped, and

10 even at least one header directly following a boundary turn. The servo signal of land track 72 has
an interference of the two different wobbles and is not easily usable for data storage. Additional
measures may be taken in the recording and reading device to counter the effects of the
interference, but in a practical embodiment the land track 72 is not used for data storage for a full
turn, the unused tum forming the zone boundary 74. It is to be noted, that on the boundary 74 the

15 first land header 76, the second land header 77, etc. up to the last land header 78 cannot be
reliably read because of said interference. In an embodiment of the disc (for reliable operation)
two additional headers are not used, resulting in 1,25 unused land track at eight headers in a turn.
In an embodiment of the disc (for symmetry reasons, i.e. the same total storage capacity for land
and groove) the capacity of the groove tracks is limited also by skipping the same amount of

20 groove tracks at each zone boundary, shown in Figure 7 as the groove track 73.

Although the invention has been explained by embodiments using four or eight
headers in each tum, it will be clear that other numbers or a combination of numbers can be
employed in the invention. For instance, a disc of a recordable type has been described, but the
invention can be applied also to discs comprising recorded data, or discs of a read-only type.

25 Further, the invention lies in each and every novel feature or combination of features.
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1. Optical disc comprising a recording area for recording data at a substantially
congtant density (CLV),

the recording area comprising circular or spiral tracks provided with a servopattern
comprising headers alternating with track portions,

the headers being radially aligned (CAV) and comprising position information,

and the track portions being arranged for storing an amount of data substantially proportional
to the radial position of the track portion concermned,

characterized in that

the position information is provided substantially at said constant density (CLV).

2. Optical disc as claimed in claim 1, characterized in that

the recording area is subdivided in a plurality of coaxial annular zones,

each track portion within one of the zones for recording a same predetermined amount of data at a
track portion density, the average of track portion densities within one zone being substantially

equal to said constant density.

3. Optical disc as claimed in claim 2, characterized in that

the position information is provided at said track portion density,

4, Optical disc as claimed in claim 2 or 3, characterized in that a tumn of the track
comprises several headers, which headers within each one of the zones are radially aligned with

corresponding headers in the radially outward adjoining zone.

5. Optical disc as claimed in claim 4, characterized in that said tum comprises eight
headers.
6. Optical disc as claimed in claim [, 2, 3, 4 or 5, characterized in that the track

portions comprise periodic characteristics indicative of the density for the respective track

, 1
portion.
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7. Optical disc as claimed in ¢laim 6, characterized in that the periodic characteristics

comprise a radial track wobble.

8. _ Optical disc as claimed in claim 6 or 7, characterized in that the periodic

characteristics are radially aligned within each one of the zones.

S. Optical disc as claimed in any one of the claims 1 to 8, characterized in that the
data is subdivided in addressable blocks of a predetermined size, which size differs from the
amount of data recordable in a track portion, and in that the position information comprises a
block address indicative of the block locatable at the header and a next block indicator indicative

of the distance from the header to the start of the next block.

10. Optical disc as claimed in any one of the claims 1 to 9, characterized in that the
position information comprises a track number indicative of the radial position of the track and

header number indicative for the angular position of the header.

11 Optical disc as claimed in any one of the claims 1 to 10, characterized in that the

recording area comprises recorded data.

12, Optical disc as claimed in claim 11, characterized in that the optical disc is of a

read-only type.

13, Recording device for recording data at a substantially constant density (CLV)
on an optical disc comprising a recording area comprising circular or spiral tracks provided
with a servopattern comprising headers alternating with track portions, the headers being
radially aligned (CAV) and com?rising position information, and the track portions being
arranged for recording an amount of data substantially proportional to the radial position of
the track portion concerned,

which device comprises a recording head, recording control means and positioning means for
positioning the recording head on a track at a position to be recorded, the positioning means
comprising header detecting means for retrieving the position information from the headers,
characterized in that

the header detecting means are arranged for reading the posilion information substantially at

said constant density (CLV).
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the recording area on the optical disc is subdivided in a plurality of coaxial annular zones, and in -
that the recording control means are arranged for recording in one of the track portions within one
of the zones a same predetermined amount of data at a track portion density, the average of track

portion densities within one zone being substantially equal to said constant density.

15. Recording device as claimed in claim 13 or 14, characterized in that,
while the track portions comprise periodic characteristics indicative of the density for the
respective track portion, the recording control means are acranged for controlling the speed of

recording in dependence on the periodic characteristics.

16. Recording device as claimed in claim 13, 14 or 15, characterized in that

the recording contro} means are arranged for recording the data subdivided in addressable blocks
of a predetermined size, which size differs from the amount of data recordable in a track portion,
and for starting said recording of one of the blocks at a linking position at a distance from the

. . ( e .
preceding header in dependence on the position information.

17. Reading device for reading data from an optical disc recorded at a
substantially constant density (CLV), the optical disc comprising a recording area comprising
circular or spiral tracks provided with a servopattern cémprising headers alternating with
track portions, the headers being radially aligned (CAV) and comprising position
information, and the track portions comprising an amount of data substantially proportional
to the radial position of the track portion concerned,

which device comprises a reading head, reading control means and positioning means for
positioning the reading head on a track at a position to be read, the positioning means
comprising header detecting means for retrieving the position information from the headers,
characterized in that

the header detecting means are arranged for reading the position information substantially at

said constant density (CLYV).

18. Reading device as claimed in claim 17, characterized in that the reading control
means are arranged for retrieving the data in addressable blocks of a predetermined size, which
size differs from the amount of data readable from a track portion, the retrieving of one of the

blocks comprising retdeving a first amount of data starting at a linking position at a distance from
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5  comprises combining said first amount of data with at least one further amount of data read from
a consecutive track portion, the at least one further amount of data comprising a final amount of

data retrieved from a track portion up to a next linking position.



