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PCT/ 1 B99/ 00417 Optical record carrier. The
i nventi on rwbabasooko an optical record carlri er conprising a rECRIBYOgHT ayer
havi ng substantially parallel tracks for recording user information in a -
pattern obP AE41'r&drd ¥arrier. detectable marks, the tracks being provided with
control information. The invention also relates to an
apparatus for scanning such a record carrier. 5 When
writing user information on a record carrier by neans of a scanning

radi ation spot, it is in general desirable to know the position of the

radi ati on spot on the record carrier. Since user information is not
avai lable on a virgin recordable record carrier, the position nmay be
determ ned by reading control information stored conprising position
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i nformati on may be recorded on the | ands or in the grooves. T
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A record known from US patent no, 5
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i ncrease i n crosstal k control or mat 1 on bet ween nei ghbouri ng
tracks whthe reberdtcamrisk. ‘prtnacln on 8 diseeshapei record carrier is a 360° tumn of a continuous spiral
line or a circular line on the disc.
A track may be a series of marks arranged along a line. A track may also be a
groove and/or a land portion between grooves. A groove is a trench-like feature in a land
20  portion of the recording layer, the bottom of the trench being nearer to or further away from
the light-incident side of the record carrier. User information may be recorded on the lands or
in the grooves. The embossed pits may be located on the lands or in the grooves.
A record carrier according to the preamble is known from US patent no, 5 023
856, which has tracks provided with grooves. The position of the centre of the grooves is
25 modulated in a direction transverse to the length direction of the groove. The wobble of the
groove represents control information in the form of addresses indicating the position on the
record carrier. A disadvantage of this known modulation scheme is the increase in crosstalk of

control information between neighbouring tracks when the track pitch is reduced.
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The control mformatxon of substannally each track comprises preferably a
| marker pattern, allowing a detenmnatlon of the position of the radiation spot along a track. In
30 combination with the antiphase groove wobble, the marker may be used to determine which

one of the two tracks in a pair is currently being scanned.
Another object of the invention is to provide an apparatus for scanning the

optical record carrier according to the invention. The apparatus comprises an optical system
for scanning the tracks by a radiation beam, a detector for detecting a radiation beam coming
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Figure 3 shows four tracks of an embodiment of a record carrier, and

Figure 4 shows a scanning device according to the invention.

Figure 1 shows an embodiment of a disc-shaped record carrier 1 according to
25  the invention, Figure 1a being a plan view and Figure 1b showing a small part in a sectional
view taken along the line b-b. The record carrier 1 comprises a series of tracks, each forming a
360° turn of a spiral line, of which some eight are shown in the Figure. A track is constituted,
for example, by a preformed groove 4 or ridge 5 or a combination of a groove and a ridge. The
tracks are intended for positioning a radiation beam on the tracks. For the purpose of recording
30  userinformation the record carrier 1 comprises a recording layer 6, which is deposited on a
transparent substrate 7 and which is covered by a protective coating 8. The tracks are scanned
by a radiation beam entering the record carrier through substrate 7. The recording layer is
made of a radiation-sensitive material which, if exposed to suitable radiation, is subjected to
an optically detectable change. Such a layer may be, for example, a thin layer of material such



made of a radiation-sensitive material which, if exposed to suitable ’ |
radi ation, is subjected to an optically detectable change. Such a

| ayer may be,. for exanple, a thin layer of material such = _ ... 4

as tel | uri WA 9M8%2dye  whi ch changes refléction upon heatind {/lBglgl(rmé'Eﬁ at’ion

b ! Al t, tively,.the | | st. - '
Phase- chantsluHamdR a8, Whish hangss refehim B5ch beating by S3PmeR 8B o Lo or
crystall Lq?em%&iwgt éﬁ%‘i%ye?%ﬁ}%hﬁih’ledﬂmagﬂﬁ%ﬂiﬁ%bﬂ_ﬁhe-change msfRlsewhith phase

change nmaterral s are onpounds conprising tell.urium such as AglnShTe 5 or
GeSbTe. Whangedirectiorsafinagnetizatinnrorstystalling stghuge, irespeptively,upenhgatingsi ty of -

which is_, modu) ated in confarmty wth [ '

_ recorded fﬁxalﬂpleﬁf’gﬁﬁwiﬁﬂ‘%?éﬁ‘@ﬂsﬁe %mwoﬁﬁ&mﬁ{%wdgp%aé S ?ge
obt ai §1ed or BeSE e, WhérEihe tasks 4B kEAMBd BY b yadistion beam thé intemsity@f whichis
non-recordabl e, read-only record carrier the layer 6 may be a. reflectiyve

| ayer, f orodeletedineonformityswith the yserinfoanationsiobs racorded, an tafgrmaiongattem of The.

user infor i on, i uch,.a. Cal Ll o S s d.
carrior GRpEY Prdsthple i f SRR VAEh Biteliis el R YR inkSimialion TRACT A
pits. g non-recordar!]:le, read-onlly Téwr@cirdmhphybngn}agba angﬂécaiveda)ree,cfbi‘ @F]Bmﬁle; hﬁ
record carrier shown . in Fi res.la . ' . (4 [.err t wi_dt hs
- of the | madefom 2 getal S&ﬂﬂ@%%%%é\%ﬁmsﬁbﬁmﬁww record cagtral .

- The dgpt§ yﬁ%re&éﬁsg&?ﬂl%ﬁeé&%@ﬁrﬂﬁﬂu% itd AGRIFECtER! frkahpleSHitheoba dfor bei ng

scanned ation beam having a wavel ength between 635 and 650 nm
Fi gures 2mbessdd pitsshow an enl arged plan vi:ew of ‘two sections. of four

nei ghbouring trackg,of the record catri.er sho in_Fi .

di sc- shaped recor dsr_é‘ﬁ_rg?"?%ep(ﬁw‘?ma”ﬁfﬁig"‘é?ﬂ?&ﬂ%%fc?rg%ﬁeﬁg%%&rﬁﬁ Fioppes 1
SEgent S ,p, 'fﬁﬁ?é’.ﬂﬂ&ﬁ{&ﬂ%ﬁnﬁ@&ﬂhéraﬂa oftiohG aWd JTIRSEGLVE ¥ Being approxii@elys of
equal angular exteht.” Each segnent of a track is divided in 16 sequences.

Fi gure 2@qualZEheduptisof the gioavetis $@ymeTberesordicamieriesujtablafior hejng seammed bya 11,
12 and 13 f.orm.n air 10, 11 a . 12, 13. Figure 2b shows
the Rayodtdigho %fg’“f% Wé&?&‘a‘}ﬁih%’st"%eﬁ’égg? g‘f‘g@rqlﬁn " sequence of the
tracks 10, 11, 12 aqshrdsa &ACIb shotua vikargal plan view eftivosecti@swfifwe bit cells
14, 15, 16, 17. ) - The_groqve of,a track is indicated
by a thi clighhouring trarks of the reerad carsienshoyvmin Figyse d wkhediscushaped geaosd FATHET 05 nes
is the I gnd _porti el.vaen. | : into 16 co@tdtivans .
o Fi gur S8 sBalgy RGVAER b 76 ¥GR0enls oy dividing cafh bR intp 16 poltbidivens
grooves fsegments of equahangularektent. Bach yegmant of 2 track iswlivided insl Gequenses. iFigurpe

e R TR —_— SO T
radi al “qql%%\ﬂiaya&{)lﬁl%%ig%e% sAEWP BRNajdut BE@dch AT hexdeL ot tokhesistehth of the

grooves in ment i s about 50 nm A bit cell conprises four
360 peri segquente ofthevmabks H), 11, 12 and 13. Each sequence contajnsdRus spnseciyabiticells 14,
conpri seslsl%sle]quences of four bit cells each, nmaking a

The groove of a track is indicated by a thick undulating line and the area
25  between two neighbouring lines is the land portion between grooves. The width of the land
portions in Figures 2a and 2b is exaggerated with respect to the width of the grooves for
reasons of clarity. User information is written in the grooves by a radiation beam which is
guided subétantially along the centre line of the groove. The centre-line of the grooves has a
radial wobble with a 20 to 30 nm peak-fo-peak deviation. The depth of the grooves in this
30 embodiment is about 50 nm. A bit cell comprises four 360° periods of the wobble.

-A track in a segment comprises 16 sequences of four bit cells each, making a
total of 64 bit cells per segment. The first bit cell 22 of a segment contains a synchronisation
bit. Each of the 63 subsequent bit cells represents a logical value of a data bit. The information
represented by the data bits is phase-encoded in the groove wobble. The groove wobble of bit
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the land portion at the position of the pit. However, the width may also be equal to that of the
land portion, thereby forming a connection between the two grooves on both sides of the land
portion. The positions are grouped in doublets 21 of two neighbouring positions. The
predetermined positions of the doublet in the embodiment shown are at 90°+ 10° and 270°+
30  10° of the second period of the wobble in a bit cell. _ _
The phase of the wobble of the groove in the special embodiment of the record
carrier is such that the deviation of the groove has a maximum value at a predetermined
position 20 without pit and a minimum value at a predetermined position 19 with a pit. In the

embodiment shown in Figure 2 this applies to the grooves on both sides of the predetermined
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record ca&,rth@fwmobgg&i%tﬁlgﬁeg@fthﬂmdm radi al zones, -the bit cells
w thin a zone having an equal angul ar extent and the bit ceI s . of the

i nnernost- track of Ehebitesllsdn theabave-desstibed embedimentsof the repondcarries havean

The zgne angdfa' ?f%ﬁ{ SithE recold & ghfitd Méxﬂa%@l&e&e ‘?&{o‘é@@ Cﬁ@ bB gm&ed in’

zone shou?qéi1 co eas
The i nvengeveral raaxam ebnesj thie bitdellowithin a/\zdmlelhavmgtaheqm aagmnextmttalné the iticells.

Th t f f i
weves i nstabeimapTas Gpck ot df hpes BivingASUSLEHBN: SHH BPEH e aba e zaneD.  The
average Vigun@arids aﬁ‘é‘ﬁre@&%lﬂddﬂfbd@etﬁébﬁ%ﬁbﬁﬂ ™A 26ne%hofild compris6at Rist®he

patterns is preferably equal to zero in ofder to avoid offsets in the
radi al trpaiki.egwoftracks.  the radi ati on- beam The pattern may conprise

sectiqns with zero gdeviation.in order tlons nthe
devi &"i on. Instead ﬂ*e Pﬁ%‘t@}‘ﬁ‘ﬁ%‘gl of: B‘ptgglf IﬂSPﬁ%ﬁmspaﬂgﬂ 3ﬂ

such as gpattehPerbibéel by Eotfipide zﬁoﬁldi"fevfléi'%hip%te Biak Waves in$fead 6Pthe rf&hr sine

i nformation may al so_be encoded in a fre uency nodul ation of the

gr oove wow#ves shown in Figures 2a and 2b. Thepvgtage valug o ths deyiation of garbatterpnafacks
of anoth E”?ﬂpﬁfb&% I K i : EI Qg] :
i nvent i oﬁ{ e Track s @% fé’é\gy g ; “géﬂﬁé“ it E)Jdv%?%@@%eg{igetﬂgmtd?al g of
the radiation beam The pattern may comprise sectlons W1th Zero devxanon in order to av01d
25 sharp transitions in the deviation. Instead of the sinusoidal pattern, other patterns may be used,
such as a triangular pattern or a sinc-function pattern. The control information may also be

-1

“encoded in a frequency modulation of the groove wobble. :
Figure 3 shows four neighbouring tracks of another embodiment of the record
carrier according to the invention. The tracks 25, 26, 27 and 28 may be grooves separated by
30 lands or lands separated by grooves. The tracks are divided into consecutive sectors 29, one of
which is shown for each track in the Figure. Each sector is preceded by a header 30, which is
provided with a series of embossed pits representing control information. The track portion 31
in a sector following the header is available for recording user information. Header 30
comprises a sector identifier 32, a sector address 33 and a so-called VFO field 34 for locking
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30 fands or |ands separated by grooves. The tracks are divided into
consecutive sectors 29, one of which is shown for each track in the

Fi gure. Eacwossasse is preceded by a headeg 30, which is PQIA/IBOOAEN7 W t h
a series of enbossed pits representing control information. The track
porti on 3phase-locked laopeef scahning devicg Theeohtraliaforivation aontained i tie seetopr di ng

s oot SumhRtind T2 ol ol RSP b R lommatinn con S
phase-| oc%gﬁebf&aeéqu&gesé&mms s bt eﬁma%gmﬂg&gm gﬁpacmsmed

in the sector ntifrer and VF IS | or sectors.
The cont r @6 andfalsorfer twonéighbomring isectorsiin tracks 27 and28. The addresses imtradks 2Santor

dd i s i dentical .for,.t i ghbour,i ng s i p, tracks 25 and 26
and al S0 26 GiTeFE SRb e Agrtes d5 Fracks, 2,30 2B, Te adieessmay o8 iRk sses i n
tracks 25 n%ﬂfﬁers?whio&ﬁn@x@_ﬁsiﬂ% by 6h&Tr chélPpait HErRUS ARGRMtively, théadidtest mABE 28

The addresses nlgi be ordi na nunbers, which increasing by one for

each pai r thsondinat nembey ofshe avdnyaumberedher oddomunbereditra¢keof each pairhe or di nal

nunber of the even- r - tack of each paif. . .. |
Figure 4 shows an a%'il rat4 %go%raﬂ g@%#%%g&ggﬁ%@ re%g*:cftfaépexgag ‘@‘ﬂ‘é%“ﬁ%“’“-
Fi gure 1. The apparatue compaises aisopticalyysand for opfitally scantibe tradkds ih @écopdbarsiet | ¥
scanni.ng traégs in record carrier 10 , 40. Optical system 4l conprises a
r adi a#Pon 49opPteal system 41 compriseea Fadiation SawRge A2 ofor exaraple a semiconduefpr lasern

sour ce 42 pefidion 3ohrde 'éﬁtg?ﬂﬁ ﬁﬁg{ﬁé&beﬂﬁhﬁmﬁ@% {S%hg&E&QY g%f)iegrrr]ll%g Terod At €7

44 and conver ge an objective |€ns to ara hot. 46-0n
t he tracksonverged byhémobjettiveriehssdto a radiation Spotdéancthe tracksdn adGnfoRadtic lager

ind beam SEFEORE A 40 Kedipbonariieoicd om0 TEvcRGrer IS Baded FouEhRLieRse.
having a qinsigd dﬁg,bl-ﬁm splifter fPloVsRectdtAT The H&L}&ﬁ?isq?g'g-ﬁﬁ%g{o?%@lﬁ% Biviuig

parallel to the direction of the tracks being
el ect A8ni dingibetyden thgtwaphatwest dfdhe detectommuaning fpatalie] tostbe dixkatiom, ofubeitradks being

called th tral apertur  gnal . The.central aperture signa
repr esent §°¥W8‘1 3 Z:\%sr}ieiﬁcgpﬁg:tci“gﬁn ?’g ?8‘%&52‘&}" Py signal °{'ﬁ§ t‘?’gg §s’é’ﬁﬁalﬂ's°35)lﬁii Hhs:
as signal centralApet@reRiknal. G cenitra] apérai bignéﬁ‘e{u&&éﬂis thqisey ihfothRafeR rédofdtlin
of the two halves, usually called the push-pul| signal. The push pull

signal refheesks and isputpit assignalBioA saeand electigniccaineyitidQrformathie dhifferenes signnl i n

the track g?er}q,i t | T f ont ent, of
t he si gnal%tf pr gp%@éh@@ﬂ?@ﬁ%ﬁ n urnrrgt}lg? %.ﬁffﬁel %‘%ﬂl@ gpis?\%ﬂrﬁe@?%@gtff?% lof'
the radi atinformstiet andGervd inforampion recordet e thearicks; -and icowtbut d3aignabSK Theilow-
scanned. e signal Sp j ) used as i nput for a seryo,circujit 5Q,

possi bl y rde WBW‘B%@@‘C fignakSs Tepresenisthe servo inforration, mndicating;the pesiten of,

but bl ock - |4 i L Eep N0 it b
u ock$hd RAdiatieR spet 46 WitR ¥ dé%‘thewﬁtr&ﬁﬁé’ of ﬁx&ﬁ:ﬁt@*& gsﬁg%&@e& ’f‘llibgmgll&g 'S '(1) n

of the 25 radiation spot in a direction perpendicu o the direc ne
t he track used asonputdot a servo leigcuit 50, possiblytafiena ddw-ppssi filtdr which passesitheseivor t he

it f - ohj.ective. | 45 Wit hi i cal .
P 51 gnannienpfe it fiodkq e copttol idtmiafion, i sefyp, it ety the positionof the
contr Qb  radiation$pot fiPd diéction Petpehdicalad ftthe dtectiono RS tradK by Sdritfollig e

signal output, fromsignal processor 51 L.
position of optical system 41 and/or the position of objective lens 45 within the optical system.

The signal S; is also fed into a signal processor 51, which extracts the control
information from the signal S,. The control-information signal output from signal processor 51
is fed into a micro-processor 52. The micro-processor can derive, for example, the current
30 position of radiation spot 46 on record carrier 40 from the control-information signal. During
reading, erasing or writing, the micro-processor can compare the current position with a
desired position and determine the parameters for a jump of the optical system to the required

position. The parameters for the jump are fed into servo circuit 48.



. is fed into a mcro-processor 52. The m cro-processor can derive, for L

exanpl e, the current 30 position of radiation spot 46 on record carri er

40 fromthe .control -information signal. During readin or
witing, tWOM4EIB-processor can conmpare §he current positi %ﬁ%ﬁ{b@%

desired position and determ ne t.he. para for .ajJu of -t i.cal
systemto the requﬁg’d’de“ %3 ge ﬁ@?‘éﬁ@f@%%ﬂ%iﬁn@ are fed
into ser it f the clock mark. A 8ignal representing the phase of th® cldtkiarks is

el ectron:&é Cl rlfcégl te%}f%s%gtracts cl ock rragrlksre% roﬁ1 sr%nal Sp and

det er ni neatpuhto micxrepradesson §2clfofor example, fﬂdlsil@fhﬁmt A6 Brust Wl@?@k dRas ékﬂi@bmof

th I t

g at | o iEEeRhE st il dd piited A sBire FAR RS Ron dAd e scabiihe TEAED WY

will Be pbacde caitrdl HfoRRAtic fromakié ﬁrhcldQﬁ%rderdaedmhbdlesadﬁms logtlﬂsese:ctoetu/\n | |
5 read the control -information fromthee‘i)rack in der t.o, determ gipthe

adﬂ ess owrenﬁh&eggt;c@rposmomng Thedevice willre ﬂ\eéé‘ineﬁﬁ § Wheth{} scaps
W rea‘%ﬁg‘il > ouiput sf&%%%&ﬂ:u’itt asigﬂéb}tﬁ H%ﬁhﬁ&g%ﬂﬁe een the twdtacks; beddifte

out put si IS use st1ng tween the two tracks,
because the cloblhﬁlaﬁ&smﬂtracﬁ kamf 11 hmlc@pdﬁteqxhdsesﬂ{hmeeﬂmppnﬂnmora lofithes .

He h b f h d f t.h | k
v ke, boGAreaRAT 08 PR AL R IegH RS, St S veR e i oL SEnsl g e
det epgi ngl Bh@@h&iaﬁﬂﬁuba%?h& kﬁBﬂtﬂe%éHrﬂ chrtfef. IR 'an altémativebhBédiaiehy the -

enbodi nent hase o e synchroni zation bit 22 is used t o
i dentify phhse défithe kynclﬂmmnan Ibltr?.ﬁys usaddo lub:ntlfy the imackTheei teagk myayr alsaibe g

F(rjl?or(r)r;t |l @H’b’ﬁ?‘{‘ Mf’tf é”}gﬁoﬁgg&?ﬂ?ﬂ@ scﬁannééhare

from the 1ﬁmaﬂi’&i nf Bk mformatldrﬂﬁ li(ftmtlbzil ﬂhbewb &ﬁ&l{srﬁﬁmﬂ arsfromfthe sané pait bf t wo
tracks are from two nei ghbouring pairs. The jnformation

si gnal Sitracks,fifthe information igdiffesend; the &ye B'Pckséﬁ%lﬁqu Reighboydpg pairs. f or

i nst gpce directory 4.Nf. i es’%‘ﬁiy f
cont gl ling the th %f?%'ﬁé}{]m%#ﬁ?he ra (ggll%on ig]%l% éeP%‘l rrgttoldc??\wé
signal i &'oﬂfn@t&hékadirébﬁoryllmbnhawomh thelsigrial, rwh:ch)may be usecbfm‘@entdhngme

When writing user |nforrrat|o on. record rr|er V|n ere d .Servo
20 tradwesitionf thespdigtion spat; ‘i"?ﬂ"B'ﬂa "Ugg tﬂﬁﬁﬁg’rﬁ cl?d

recordedér g(ﬁ gpnto mcro-- - processor 52 by a si gnal 55. ‘The scannl ng
devi ce reads the p05|t|on i nformation fromthe servo . tracks,
M cro- processor 52 Wherriting nesr infoomatignomarecerd qamqsélamtnreﬁwmﬂ%sm

posi tj.on i nformat i.on and I _
connedt edracks 8°‘§B‘a§“&%l’%%‘i\?‘r 15‘? rH%ﬁPgégé fiser %t&q%h{??lct 2 %(% gér}"t%kd%mh ?1-&1 fn@ micro
control's drh&esef52%3 a 4 gera 550Thé Santiag devitoratehepesitivh tfotmationdfran itlnsedo
source 4Z, thereby controlling the fornation of rks in ¢ cgrd carrier 40.

The sync Hrasks.ddicraprocessor 52synchrppizes ghe IREormation to heswrtien Wi SRt i on
bet ween txggo(rﬁ%ﬁ&p 51?({%31@1‘4’(&% &?Moﬂlgﬁal WhidH 8 connectedCtQ Alsblrce 'cBﬁ@élr{ﬁﬁﬂ sy and
n pa

synchroni r'ns present the user information signal to be
r ecor ded. Source control unit 56 controls the optical power of the radiation beam emitted by radiation

25  source 42, thereby controlling the formation of marks in record carrier 40. The synchronisation
may involve the imposition of a fixed relation between the synchronisation patterns in the
control information and synchronisation patterns present in the user information signal to be

recorded.



9 CLAI-MS: . 1. An optical record carrier
conprising a recording layer having substantially paral l el tracks for
recordi ng user9sasber mation in a pattern ofgoptical ly detect abbermenokssi7t he
tracks being provided with control information, characterized in that the -
tracks ar CIgkiM®ed in pai rs of neighbouring tracks, the control

i nformation in both tracks of a pair being identical 5 and the control
information in tracks of different pairs being different.

Optical record carrier according to daim1, wherein tm

provi ded wi t h wobbl ed | ongi tudi nal grooves, the C 'Im)ﬁm mﬂm,m
bei ng encoded in the wobbl es of t he grooves.

Optical record carrier according to Caim 2, vvherel n t he vvobbl eis a

transversq di s 1;659; e :

Opt i cal recor d carrier "according to %Ib%ﬁggl%%%éﬁgilﬂﬁq?%%h\%ovbnglsg§8to txablgt h
tracks 15 parahlehtmﬂns iforareeordingauser jnificramtion in a pattém of optically detec&b\le matks] theor d
carrier acco to im.1, wh n the gontrol inf tio .
subst ant i 1% Wﬁ?ﬂ EE"SJ e&‘ §rzeq in &aggle trag,ks are grouped in
Optical reppsdf ﬁéléliﬁdi&mﬁ%@l’dj 'tﬁ&ohﬁ'ogn%rmaﬁonm%ﬁ'tﬁck?ﬁ &£pait Béihg identical

i nformation onpriSes address | nformati on.
5 andthe control information in tracks of different pairs being different.

2. Optical record carrier according to Claim 1, wherein the tracks are provided
with wobbled longitudinal grooves, the control information being encoded in the wobbles of
the grooves. I

10
3. Optical record carrier according to Claim 2, wherein the wobble is a transverse
displacement of the groove centre line.

4. Optical record carrier according to Claim 3, wherein the wobbles of both tracks

15  inapair are in antiphase.

5. Optical record carrier according to Claim 1, wherein the control information of

substantially each track comprises a marker pattern.

20 6. Optical record carrier according to Claim 1, wherein the control information

comprises address information.

7. An apparatus for scanning an optical record carrier comprising a recording layer
having substantially parallel tracks for recording user information in a pattern of optically

25  detectable marks, the tracks being provided with control information and grouped in pairs of
neighbouring tracks, the control information in both tracks of a pair being identical and the
control information in tracks of different pairs being different, the apparatus comprising an
optical system for scanning the tracks by a radiation beam, a detector for detecting a radiation

beam coming from the record carrier and a first circuit for deriving the user information from



7. - An apparatus for scanning an optical record carrier conprising
a recordi ng layer - having substantially parallel tracks tor recording

user infor ionin a pattern of optically 25 det ect abl e S '
‘tracks bei Sgéﬁg%#ﬁed with control infor ion and grouped {Tﬁy@?’?}é’g@?

Gent ool LR8N of B gEBNGF Bl § BRATPIHA! o Al ld 55 rufhaifnied "

bei ng di fuesulpit si ﬂaeamwﬁ,cﬁm&ﬁﬁémmmeappamﬁd@oﬂadpris%hﬁﬁidafcuitfor
scanni ng the tracks by a radiation beam a detector for detecting a

r adi at i oridentifyingdhgtrack-efrpair baing erarently seanned fiompthe gautrel informetion.r cui t f or
deriving the user information from ' 10 . an out put signal
of the detector and a second circuit for deriving the control information
from 5 8.an out putAlspag%taé z@brdiﬁlgtwlél;aimﬂdbr soah?'hgdiefedﬂ’gica_tke'ﬁdsrdtchﬁieﬁﬁﬁlﬁ'hich .
apparatus, conprises a third circuit fqr ~identifying the track of a
pair bei riBe E9itra mfﬁsmet%ﬁfé bﬁw&ﬂweg‘wﬁ“rwmﬁ?ﬁ }f‘% ﬁ?}“P_‘Pz;Bﬁ‘?f?ﬂ. e
Appar at u j i D ofots ' dher in
ahron - ERGH BAduReE L deling eI aRE ekl Bt IGBRARE B fabk bEng

“the-contr mat | ‘conprrses. a
mar ker pascamned fromh eaid markérgattern ant Hromiaddressunformatienieqpuprised am theeontrol ng t he
mar ker pattern.and for identifying the track being scanned fromsaid
mar ker pdMOTFAYYhg from address i nformation conprised in the control
i nforygation. 10 9. Apparatus according to Claim?7, wherein
the third circuit is adapted for identifying the track being scanned

from addr®ss i nf or Pppamtusaneprding:te Claim Aewheramythe third cirquittis adaptaddfor of t he

ok bor e EEBRREe AR b R A RforPS0 bl et "

information of the track being scanned and from a comparison of control information of the

track being scanned and control information of a neighbouring track.
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