" OPTI CALLY READABLE DI A TAL | NFORMATI ON DI SC AND MANUFACTURI NG, R%W?lg
AND READI NG APPARATUS THEREFOR' The invention relates to a record r
conpristng a disc- shaped substrate with-a radiation-sensitive information

| ayer and provided with information areas arranged in accordance with a -

spiral or concentric track pattern, whi cll record carrier is intended for

t he recording and/or reproduction, via a radiation beam of digitally coded

-information having.a fixe it u i he_J nf Bl . The :
i n{‘re'nti on fu'r'?%gg%’f g&m@ggglg:’ éﬁé@ggaﬁ@%@f{&r" ﬁa%r“gggg&?‘:”ﬁg‘@lﬁ}gﬂéa record
carrier, the track paidogpbiNdANDREADSNG iAPEARATYSNERBREFOR" 10 a radi ation beam
before said infornmation layer is applied. The invention also relates to an

apparatus for recording informati on on such a record carrier, which
apparatus conprises a radiation source, an optical systemfor directing a
radi ation beamto the information areas of said record carrier; a recording
circuit for nodulating the radiation beam dependi ng on the djgital, signal
to be recorded, an@herinypetion reladesnt GnpriEntRnr 168t LVREEsIE 2t Hec-

detection of radiation which.is_reflected 1L ans : r rd
cafrier. Thesl;?l‘?/e@ﬁﬁ‘%"ﬁ rgFgomrtgl %t'%glggloglnsg%sﬁtgﬁg%]al?f %%nféirlgg !aﬁ'grsuq a .20 .
record carri erovidedviniihe infiroefier GReey CASARASS L& |2SCATERNTAt YU Ra%PIFaEN )

regorded, Whiyeh: SREALAILIE-EATREL SRS, , MBI FERIrdSySiresr 1 i56aERLNESBhe
informati gn areas wth a radi ation beam, a det ec% gor detecti.ng. t he

radi ati on"r eFPeRdEas Y PE RERFPERT 189 JHRG2 | FRYGR %% 8as* &1 a read
circuit for gyhsfGhirsendthen nRGOAg e raigi bat irmslaendt iontisl gRedrobtion t he
detected. radi ation. A record carrier of the type nentioned in the preanble
as well as app8t@tus for recording and/or reading i'nformation on and/or
from such a recor dTaarinventidns firdrerPa¢letes Applehcatriagatid fof Onand fOdGridgd A,

Al ternatipo PER & FRBHD sEufta be (RRACRL Pl hafd SROLTRLNY BRERS o8 i
of the infor matadimtiomdephaeioge| said tafdrmatiomdnyemiizaaordaedy ea.  Wen
such a recprd carr 'Tﬁg irﬁreﬂ%ftgi taﬂgo QJeQQ{‘es to an apparé.tus for recording
' " ‘information on such a record carrier, which apparatus comprises a
radiation séurce, an optical system for directing a radiaticn beam

to the information aréas of said record carrier; a recording circuit
15
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for modulating the radiation beam dependinz on the digital signal to

be recordasd, and an optical system comrrising a detector for the

detection of radiation which is reflected or transmitted by the

record carrier, .
® . ‘The invention also relates to an apparatus for rsading such a

20 record carrier, in whose information areas digitzl information has

& been recorded, which apparatus comprises ar ortical system for scanuing
gsaid information areas with a radiation beam, a detecter for detescting
‘the radiation reflscted or traasmitied by szid irformation areas and
a read circuit for extfacting the recorded dizital inTormation 3ignal

25 .
from the detected radiaticne.

A record carrier of the type mentioned in the preamble as
well as apparatus for recording aud/or reading information on and/or
from such a record carrier, ic ltnown from Fatent A;plicntidn-ﬁo.

30 2,016,74&A,'which has teen laid opes to public inspection, the

information areas alternating with synchronizaiion arens which cach



generation is intricate and sonmetines not very reliable. During reading i
I s possible though-<intricate to derive a clock signal fromb5 the recorde
data signal and fromthe information signals contained in the

synchroni zation areas. Wen the data sigial is witten in the information
areas -the clock generation is even nore intricate, because then only the

i nformati on contained in the synchronization areas is available, in which
case- a cl ock generat or be used, .10 whi ch generator,  during readi ng of

t he~synchr oni®2at#Hh tg?eaé’é_ regs, P IhHENS JREPTIAAYR FTRRt Hhath EoLIoMS, et Bn

cont ai ned i n gyhenSsonAehtivh aféd.ONWRELSECID)a PBEUIR Ohrriephis sk CiiRdclomp,

whi ch apart fromthe said conplexity has the additional drawback that at

t he begi nni ngeoératdoh sy richrimtzagidsonetiaesaiad peseeliniiled |[Dupngust be

| ocked in aggigladns 480id Haksitle SN NSRS thheri604 16k MdiGhalDirbRn
during the process  of recording data in the information areas IS not :
reliable, %o thRareqssded|datpfsigaeh s Sromitheninfosration signelecomdaiinde
space nust benr er&rayRehidhiestin hfesd.l OWMmdnOthd Rtafigabl Ofs ReBiehl n speed

varjations of the record carri erhanqioof the information recording 20 :
process as a MEsIEOTER 1M 2073 ELOCIPRE EGTRY PENLT &6 1&g &391? fn said
Pat ent Appl i artaese ithehamlyhtHeefinfermaeton poopmived iro thacsmmdrraridiatianal
synghroni zation areas in the inf o%n&t Lon, ar ggsdk which mitigates said .
probl ens but ZH688 Fof Vet i Aate F'hem SAd Which T 8aUcCes t he i AT ormati on

st orage c'a‘ﬁao'ihﬁ.yh fenehetarqcduringaredding ofl fthe exyochr@B.zebion ereag,ncahiteh no
synchr oni zati 4ot #asea AL YERARLIGE Roh BesleR! Of AL QR CREGRASaLSUEN 35 -
for exanple réecord carriers for recording digitally coded audio signals,

the clock gerd@easiWhmpanseeéna mﬁlﬁéeﬂrwkie%ghoep, |vhich aparsbirest the Sﬁhg .

i nvention to RupvédeyandSeas hdaakidi dkhwdhck EhatyRE tABNbdARREhd Bt &th
preanbl e whi ch does not_ present the said problens. The invention is

enbodi ed in tHBRRANGZALICY Ares saifiPhaspatoskad kgp miFtuPackosKeh s 383 ecord
carrier, t'Ae sappetist Bhe f@hcheaakdi 6y thef QIcoRElQ@Rrosr SRtdod QGSLsk @RET er,
.and the apparatus for reé)raduci ng i nf ggma.tion v;ch'rch has _beentre Qrded in
the i nfor mat iFBACYE ZFRRCFF 108 FRYY FLlBF (rfaFPatern areas is not reliable,

so that not all of each information area is utilized because space

must be reserved in order to allow for the effect of possible speed
variations of the recqrd carrier and of the information recording
20 process as a result of the drift of the clock generatér frequency.
In said Patent Application it has therefore been proposed to iﬁclude
additional synchronization areas in the information areas, which
mitigates said problems buf does not eliminate them and which reduces
® the information storage capacity of the récord carrier. In record
2 carriers in which no synchfoniza%ion areas are employed between the
- ~ information areas, such as for éxample record carfiers for recording
&igitally coded audio signals, the clock generation is even more
intricate. '
. It is an object of the invention to provide a record carrier
30 of the type mentioned in the preamble which does not present the
said problems. The invention is embodied in the record carrier,
the épparatus fof manufacturing said record carrier,_the appératus
for recording information on said record carrier, and the apparatus
for reproducing information which has been recorded in the information

35
areas of such a record carrier.



3 The invention provides a record carrier conprising a
radi ation-sensitive information |ayer upon a disc-shaped substrate, in
whi ch | ayer optically detectable changes can be produced by a radiation

beam said record carrier_being provided with information 5  areas
arranged in accordance with a spiral or3concentric track pattern, which
record carrier is intended for the recordi ng and/or reproduction, via

the  radiation beam of digitally coded information having a fixed bit
fr équency i n t he Thef odprentdan ar ekeyidehertei rreeprd s A95TESR e cORPEIRdng  a

i nformation L8RS 18ASsdhsRBLie?FhEornadfdn 1Qyer WRON| Ak OELsnibid RubseQARE] cal |y
detectable via the information | ayer and whose peri od corres‘glonds to a :

frequency foltanirish tlﬁéef)o?ﬁicsﬁé'ctdfeﬁﬁ‘?‘@iu? h%had‘ﬁﬁft a9 \Pec #BePSEAt 8¥ ndt i on
at | east subshapddiah! veadX héamdt SeéerEE&rp.Qt' rﬁeingamd,vpud et ﬂnlfaakacion

nodul ati on generat ondi ng, t9.sa | d

frequenc§, fE&reds at%'?ﬁﬁ'ﬁ g‘hl g‘f‘h‘% f'?l%e d zﬁ I%Piéodeatl '?ntffrrl'ﬁ'fi%ontr i ng
recordi ng and;admnmgwhsth vdeaxtdi oartierpiovingendsl dopotber regudinginand’he
invention is REsef eflod,he Ox_{;gCOQHét ' 95&1%@%:1' Modad® CaBe @fg1dhdiy alcdaggor di ng
it®s possible to pre-rec frequenc chis$in syncgnronlsmvmt h the
bit f requenc}ﬂﬁmﬁémﬁé’f&é{ig g‘nélix‘é‘b LS gﬁqueﬁﬁbdﬁdé@ dferratige 3ipagarri er,

which freque%xr&ﬁﬁ the i85eFdtedin RAkhinfduhifiba atddfsOhd@lal Périodt€atatl and
Wit ng, hout = any SI%I’]I fi cant | nt erferag,gce Wi tB sai_d_dat a Z’Id‘ nal and

wit hout fbss "‘Bf‘“%"{"&Pagé’h(’: s PpEically ifieteqtabip B Fie S\FRHPARIP2 Y8R
reliabl e cl ocladsiwheed. pe&imdmmuapd:ﬂhl @o a5frequency | fora wyhieh ethiee bower

enbodi nent of; 2 LeCOLA Gar hielcal 8y ACGRRIANSS LY LCLd Y CdRnd i3y

- digitally cod®G°Thioria Y recor de I'S CO ioaccordance Wt
modul ati on wesBEbitenar zg!pe@?im eﬁhd trer$odics srack godulation r&enbntiﬂ\SeqUency

and the peri Q.(ioat ts'ignaerwpfegpaﬁmg ”Rﬂukélid oaiﬁé&rsﬁpow@qmcyhe fokt
frequency. 30 period of "the track

nodul ati ¢h cdvpearopiaiog Fhendigicalby %“Fdf’}@dﬁ%ﬁfﬁ?“v\ﬂ‘t‘&@ﬁtr?‘%?édb%lﬂ‘?ence
of interferenk@ind rebesdtlekyon ttbepidvaak srmdUianelrogrpdcmra@.cordance Wi t h the

invention is al S0’1‘1'1ee nve}/nt:QOtth{s bgg'gd % t ee rse¥ogn rt?QI Zt taltogn atrh%agase of 4
digital recording it is possible to pre-record a frequency which is
in synchronism with the bit frequency of the data signal to be

20 recorded on the record carrier, which frequency can be detected,
both. during information reading and writing, without any
significant interference with said data signal and without loss of
storage capacity, so that a correctly synchronized and reliable
clock signal is made available. - '

25 In a prefe;red'embodiment of a record carrier .in accordance
with the invention the digitally coded information to be recorded
is coded in accordance with a modulation whose power 'spectrum'
exhibits a zero pdint at the bit frequency and the period of the
periodic'track modulation correspondé to the bit frequency.

30 In this embodiment the period of the track modulation
corresponds to the actual bit frequency without the occurrence of

. interference. - '
Preferably, the track wmodulation in accordance with the

invention is also employed for reading the synchronization areas.
35



To this end, in a record carrier in accordance with the i.nvention, the
information areas are spaced from each other by synchronization areas, b tb'lz
types of area exhibiting the periodic track nodul ati on, and the perlod o]
the periodic track nodulation 5 corresponds to a frequency at whi ch th
digital information power spectrum of thé synchroni zation areas
substantially exhibits a zero.point. Suitably,. in. this enbodiment t he
synchroni zati on vﬁ |nforrrat|on is recorded in accorda%:e with a d| gital -

moddl ati on 10 180V sBctd UFRSBRNI GRTEIeE A% FAoSOFIRnCEr AR She
frequency andnventionf hehé rmﬂmemsgdomoralresqaomﬁ Ngpaced €han p&‘clhOCbtﬁértbjé

periodic tra Iat on i quI tothebt fre ald | ati on.
I n respect o1‘5l§fl he na uériémof“?‘hé %8'r:| ocfpgst‘r’ac i gx%f gﬁé ﬁe%’g’gg o
carrier in accecklawdelafion,tsmwl itheeperiod, of Hehei méutcwlm:l brack5 modwkazden may

cont ai N gn ORlEEalloka oL PG ok FudkR! hAUAHEN Bl Q4T A 1oASKhat R RELLRTI C

track nodul ation may t be constituted by at titon of the
servo track. SPRCEimaPf é‘rhﬁaﬂ%"‘eﬁ%ﬂi?fbﬁfeiﬁ SS‘B%W“éi‘F’e‘(}’oF@’(P&Fﬁléerzeme
periodi c trageimpdul ation may be constituted by a periodic radial 20

undul ati on of the [V respeci of t enatur of, the periodic
t rack nodul ati on d‘?gﬁ%ﬁ’? nﬁlbgﬁ eﬂ‘g ‘g#megt % d %’&F FeHzphlof cGr8ance
Wi th the .invanfoomtiomeis rmﬂordwuiratamotmebedmnat digitad hgdetarapai cal |y

det ectable tr t |rrent i d
track- deéﬁ h wﬁS%euq:g? %%nﬁggw& g%e’r%gébetz\ﬁéo i ollﬂte ats':u F?%gggtc))? gard 33%r d
carrier® and éhee\mqtepmasmesmmnsalte she f prrdod Tof bthes herdodis \tirabk g

met hod of obtghRididor fs2didd1 Esa@A@ 99: sfl:gal@émc t 5 2§ HoduEH1lohSr 1N
accordance with the I nventi on nmay ﬁ periodic track

modul ation superfnpBeRast 8h thg “‘F%‘H’Faf’f u"ﬁ‘&uP%l‘E’P&f‘lc heRckgneduhatiansngf h -
which is | ong retadidi vertiert he qeestdticsl v dhémldﬁbﬂiidﬁn e 1apphative for
manuf acturi ng_a_record C@rrl er in acgfrdéance

i,th t t :
Fil S DRASER SREE B SR  BB, e

conpri se 'heans torqupptying °a
track pattermnfisthespenilgdtic brackhewodulanibst mat ethena benwdubtttuced bevace
for nodul at 'tQQck-twliﬁth 'i33aldeloR%¢ 2L Ae08 d5aR) I n order to produce said

periodic track nodul ation
_ In an alternative embodiment of such a record carrier the

periodic track modulation may be constituted by a periodic radial
.20 undulation of the servo track.
| In respect of the nature of the periodic track modulation of
another embodiment of a record carri.er in accordance with the
invention, the track modulation may be constituted by an optically
detectable track-depth modulation.
25 In this embodiment said track-depth .modulat:i.on may eaxtend
' between the surface of said record carrier and a level situated
below said surface. '
To be suitable with a method of obtaining a radial tracking
signal, the record carrier in accordance with the invention wmay
30 have the periodic track modulation superimposed on a radial
undulation having a wavelength which is long relative to the period
of said modulation. '
An apparatus for manufacturing a record carrier in accordance
with the invention may cowprise means for supplying a radiation

35 beam by means of which the track pattern is inscribed on the



on the substrate, and neans for applying said radiation sensitive ,
information |ayer on the inscribed substrate, said nodul ati on being %E
optically readable via said layer. In this nmanufacturing apparatus said
nodul ation device may be an intensity nodulator or nmay be a focusing
nodul ator for nodul ating the di aneter of 3t he radi ati on beam at the surface
of the record carrier. 10 Al ternatively, said nodul ation device is
adapted to make t he radi ati on_beamoscillate in a radjal direction at the
surtace of th@8UPHEAFYs car rPtulanion, (dewice  fory, nedulaf ingn o thef SPFRALPERE on a
record carri eradiatdofObehanar sideld tdeprodueatdain, perlpdtoNpPrackemaduladiied i on
source, an 15 optical systemfor dirgctin radiaiion, beamto th
i nf or mati on alpgaglp%fs“gﬁfﬁj fecBPY "ERPFI €°rr, "ag’ryzié‘ﬁra?ﬁ’tg r@lg% %f’f' ?%“rsu%'e
nodul ati ng t héafamhaaiomlapeawndeipEedidsaribed substhuy,t sdidsmodellation [being
recorded, an ggu%eﬁ Sé’égﬁﬂie""ivw aifeifrtor for detecting the radiation

m sal . p% I C

received Tro ro track nodul’ation via said radiation 20

sensitive recordi g Foigemanpfasiurlogasarsratuersaidy nedulapten dgvicse may obk

signal fromtRg dfir@abOy OHbdutlatard Jreansy f 86 aPPle¥edlnk Nenddu@storSi ga@l to
' i o?b recarded with
1

the®recording circuit tQ synchronise the iital, signal  t
t he peri odi cgt'“f’ﬁ tﬁ%ﬁ’ﬁt? 3 t‘%afhf't ﬁég%%d’l"f‘a‘feaf“gf'brtﬁﬁ aFE ¥etBf ded

in @ fixed phaseordekatrienship 25 w th said periodic track nodul ation and

has sai d power sp ef ' f oL hj aLat s
conprise -g‘pt'i cal ??&g'%%g“%%re\e I’ 3??‘.‘ ﬁ%@@%&ﬂg%ﬁ%bé&aé%ggg{ea@ W t”ﬁi{e

i nformati on t gadtatienobernd oseillasei it op ntadiah divessiemdtf dhedpyrigcenef an
auxiliary beamt ordcBgd idafpid@t ion areas behind the nodul ated beam for
readi ng 30 the information recorded by the nodul ated radiation beam
means for gener at iAfg 3PPAFaERSCROTS FEFRAIIPS oIREQTRATAT] O iFFERFd TR HeRein

auxiliary beagtordafnde wiRANthe fl@wentdpA( gy icdhpid set Heradiaé wnnedbire, an
recordi ng_proc

6" An appaliat SPEITALT YT SHETSr R Pi 1 eR R SBRRaRE o Tn CRETREt IO
i nvention in whtese dfnfsaldratécdrd aceaded| g2 t cdcordingr nelrcatr s lmodulatdopr ded,
whi ch appar at yge COMLE BRS b8l UApbGAIngS YR AD (104135209 881w D{QaaR! i on
ar eas V\ntharaalatlon%zam ahete(?tgor '
an optical system with a detector for detecting the radiation
received from said periodic track modulation via said radiation
. 20 sensitive recording layer, a band-pass filter for extracting the
clock signal from the-detector output and means for applying the
clock signal to the recording circuit to synchronise the digital
signal to be recorded with the periodic track modulation so that
the digital information 1s recorded in a fixed phase relationship
25 with said periodic track modulation and has said power spectrum.
A préferred embodiment of this apparatus may comprise optical
means for directing a radiation Beam modulated with information to
be recorded to the information areas and for directing an auxiliary
beam to the information areas behind the modulated beam for reading
30 the. information récorded by the modulated radiation beam, means for
generating the clock signal from a signal ‘derived from the
auxiliary. beam, _and- means for synchronizing the informétion
reéording process of the modulated beam with éaid generated clock
signal. ' ' g



for detecting the radiation received fromsaid periodic track

nodul ation via sai'd radi ati on sensitive |layer and radi ation received fro '
said layer in said information areas, a read circuit for extracting the
recorded information signal fromthe detected radiation, and a band-pass
filter for extracting the clock signal 1 fromthe detector output at a
frequency at which the power spectrumof the recorded digitally coded

i nformation exhibjts a zero point nd rreans n C oc i gnal
to the read circdt® aPB?r%Wcﬁ?ﬁn’l'e?g? n reﬁﬂ? carr&r?e g‘ﬁ °r§aﬁ?e v ttﬁ
recor ded dithet dhvenrfion nixt i whose infbrEathm reERas abifgltchb iofogmation Wakl be
described, b y npl t n dr, ngs,
in which: Fi éﬁr@g fgz?"l%&v%g awgé%ﬂ;v: %‘fbar:ﬂ od| rl?es & f%%g?%f‘cﬁ%}.ggr ftg%t)vI
“whi ch the i nasapning ﬁﬁf-ﬁc#fﬁpém#ﬁd-y“bér%ﬁpﬂ@d a F‘P@%Rtéﬁ\lab#éi’ng defﬂ%ﬁfw ew

of the regcor teogardet@éuingl OtHe® #dA18EIN NELRLPAS t £n Ssdidaerfodiic Siadkr ecord.
carrier on an enlarged scal e,, and fjﬁ%ure 1c show ng a synch Onlé ti.on area

of said part BHULFIGRI aFifedsatth B2diation o sonetgWe 198 | ashr radtating
cr o;{ss sect i Orcelcakwad aﬂoni(haweldyienem lsaild idfohgpfioa heeaski guread3citcuifi gures
3a to 3d inclusive c o] - jop. in the ngi t udi nal
direction thrtl(;ug trac(etj]%na‘%ﬂet %e rdseg \Qﬁfgfal;:g?tg %%ﬁéi’]og\for?g téﬁcﬁLgecqea
crogs-secti orraﬂmtia?nbl ank ﬁl@@dm@paﬁéﬁqrn fa!:cmt@aﬂ@elswitb% clokkogdgnal
technol ogy, FirQh he3Be 81V Mhithae 5&' d He‘&%én&e%i'vﬁﬂcﬂftt@ EUJ& 3pedfrlfa’

information has been recorded in_the information area ure 3c show ng

such a cross-fedhe orpegrded Hﬁéh%ldfs@dﬁfiebmaﬁ?“aéﬁﬁbé&ﬁc% ZRCP hPeRs »
invention, Fifdl fesds FoeWapglyihg EKOSHoSRCEigHAL1O0%ko Fdil £253C cabédllt dogi t al

'-information has recorde Fi gu e schemmatical ly represent] he

si gnal 20 obtsé'i“ﬁg '\?oﬁ%ﬁ °r“eaa‘?"%“¥ he"'ﬁ%‘ft“&f t%He tﬁ'ﬁ ‘ZP‘?E‘% ihisnﬂai '
Cross-secti oninfnrdatdoane 3d, and Figure 3f schematically representing a plan
- view of a part of the track 4 after digital information has been recorded
in a manner other than in Figures 3b -and 3d, Figure 4 shows the average
power Spectra of three digital 25 .information signal nodul ations, Figure 5
is a diagrammatic representation of said nodul ations, Figure 6 in Figure 6a
schematical 'y represents an apparat us '



for manufacturing a record carrier in accordance with Figure 3c, Figure
schematical l.y represents an apparatus for inscribing 30 |nformat| on in tfh
‘record carrier of Figure 3c, and Figure 6c represents an apparatus for

readi ng an inscribed record carrier, Figure 7 shows a nunber of exanptes of
a periodic track nmodul ation in accordancezwith the invention, Figure 8a
illustrates the principle of a read section of an 35 apparatus for reading
a d/_or recording a digital sighal on a record carrier in accordance wth.
the“i nvention, Figure 8b representing the: frequency spectrum of the signal.
detected by ‘[he detector 27, Figure 9a shows an apparatus in accordance
with Figure 8a, wimbadinenss of s tianertiosr vigdnke Aesariteds ol 4BY tafacki ng

signal, 5 Figuhg1dbulePreseidncadtd hﬁe%&ﬁ%yﬂﬁé\ﬂfraﬁﬂ%riﬁnvﬁhﬁcﬁhe si gnal
det ect ed by the detector 27. a alergure 10, shows a vari ant

of the apparatus GfEBFSUr 0¥ 2RpassiBle PAORHRRE AF apiReeat TP ietdor dance
W th Fi gsre dhdcrdet ﬁdvetnmweqdmc:rpeeauajr eardppdiedy Fhigwrer adiding raa@Kan

nodul ati on of., 10 nt| | 1y the PEE | d as the periodi rack

nodul ati on, ‘F%§ gure B r“‘e)r?es‘%ﬁ ?rrfg§ %’% a\?gergmgmrﬁ)\/\e?mg e%t rt}%na%) %

siYnal det ecdeeid tgcorhecajetentoaralﬂkplﬁrw ecdl2, sirol\Figureappashawiss adapt ed to

read a record.eardlishs i brdh badkAl LEACkABAMLALIAR Glaibhe same period as

thg periodic”l5 track nodul ation, and Figure 13 shows a part of an
appar atus for recdiERFR) 2aANWE Br FRALLOPALS ghaiheofrass-aefian ceakeredn i n
accor danae V\gt{ehlhﬁelwn@nhlpm,ui-@rqagener ati ng a clock si gnal duri ng

recording, use being made of _an auxiliar r pbeam ure 1
shows a possi bl e &HBBEF Mant? gf%g&“rseléﬁrtc? %’ﬁr’rr’lcgf‘s’f‘@’mﬁ?ft?ﬁ‘a{:h“ealllﬁv fve
principle maey cbesg.mabtﬂﬂl, ik thier Borlgd tadimailngimecplian threwhoh gdritsof eterd . -
carrier F QLR b SNN% ARGkl Qhef 4 (A6 LeBlich AL LOBRLE GRLL T er on an

-~enl arged scal'e, and nchronrzation area of
sai d part orprapaeed angwosd‘aioe w1t'fhe krem;r techartog, 131-31—51‘613b sshpwving ded with

a spiral 1§ raé”agg croal §e-'tt gﬁl%illﬂ.sur%' vhdgd e} nfn(}of’mégilohll{&édgeg SE&ILMS 7,

for exanple per revol ution. Each”sector 7 conprises an information area
9, intended ¥othe dedpanaidoniayiera?i Fiswredei #f%’llﬁ&tﬁu@h a gn@sgrsection of

synchroni zatd Qs &2s8 srepared in accordance with the invention, Figure 3d
-showing the cross-section of Figure 2c afte: digital information
has been recorded, Figufe 3e schematically representing the signal
20 obtained when reading the part of the track 4 shown iﬁ'cross—section
in Figuré 3d, and Figure 3f schematically representing a clan view
of a part of the track &4 after digital information has been recorded
. N

® Figure 4 shows the average power sgectra of three digital
25

in a manner other than in Figures 3b an

i

information signal modulations, _
Figure 5 is a diagrammatic representation of said modulations,.
Figure 6 in Figure 6a schematically represéats an apparatus
for manufacturing a record carrier in accordance with Figure 3c,
Figure 6b schematically represents an apparatus for inscribing
30 information in the record carrier of Figure 3c, and Figure 6c
represents an apparatus for reading an inscribed record carrier,
Figure 7 shows a number of examples of a periodic track
modulation in accordance with the invention,
"Figure 8a illustrates the principle of a read section of an

35
apparatus for reading and/or recording a digital signal on a record



In order to ensure that the digital information is recorded 30 in an
accurately defined.path the track 4 is enployed as servo track. For this
purpose the information areas 9 of the sectors 7 exhibit an anplitude
structure, as is shown in Figure 2. Th@as Figure 2 shows a snmall part of
the cross-section taken on the radial ITne Il-11 in Figure la and thus
shows a nunber of adjacent track portions, 35 specifically infornmation
areas, of the servo track '+. The direction of the servo tracks 4 is thus
perpendi cul acarrdet him pkeorsiante dvidhi ¥ inventisni Figures Bbt rewiesenttingnthe: .
particul ar t I ' a e Sqd: : : og¥yes in the -
" substrate SFEFY#E&%&%E&??W {s)g?'}%gl gl%nggc%%?rég?a gﬁrggéi gei@%%&ge% which is
directed at- the reBiguaecs rSEEVS ian apnerates incaenardanes wath iFigwredeion, to
accurately Coh{ini 98 aMsbhslitabBilifdr SEne@atidCK Aadibl BlRRInVRH PSatl,0 control
the position_of the radiation beamin a radial direction via a servo system.
whi ch enpP oyEigurghe® Fé?{%ief"-gan%ﬁgﬁh%"%“éé%ﬁ?"&ﬁﬁﬂe&ﬁ‘“m Phethfesienadnent of
t he radi al pestiedcited Wf théaletactiat epn spot with respect to the track on the

record carrier maypghe _in,accordance w th ens _simlar .o those enpl oyed
10" in conjuncti onFlvﬁ%fﬁ ggtslﬁ%é? %r g%%lraé‘kc%fﬁer%ppﬁfgﬁsdga ﬁV\ﬁafuﬁea%‘\f’l deo
signal and as i nt efigurealesbevshed appatratis EnFacchraasac witnFigure Gasuner

el gctroni cs” L; 8 % ol corgdi f . dj o . . nformation
the record caa$ |\é(ri %Ug ia? %a %rg%o\’/i%dgﬁf%etr h%k{ gyggrﬂ:g? gta&%%%ug?l:tdnv\%?ch, i f
exposed t ¥ 1snbaiprbtidldyrthe seneperied sgbfke perirdds Brackcmedulagiawet abl e

change. I'n pridfgbbifo BbYedeRidd AL NBlerQBe RRULF WdacOmBf of NGeSeEsnS Need be
provided with such aye However, for reasons of nanufacturing

a | ayer,
t echnol ogy i $e%ectes i3l &Re (95LRFYRF 88+ the entire record carrier surface with
such a layer. Thig; e o] LS thin |laye f-a
nmetal, such as tel. [ énﬁa %ﬁ?@gﬁ‘été P%f%gg‘% %g%{%%ltgngﬁe%gdgl%ggﬁgycragég?rgser
radi ati on of wkilf pj paddal| {raskgredudatinn of  theo sapmerindlasythenperiadior nat i on
| ayer 6 i ¥ giMpR Aodlirtht £6:£Ntnd ef | ection coeffici ent . When an infornation
track thus inscribed is scanned by a read beam tthe refl ected radi ati on beam
i s anpl it ude- nodul Bk&dge| 1P Shevs Fareet 25 9 eRreratuscieR geerydirsra#mt i on.

Al ternati vel inforRetichyeigfdinBy 4 @kcodd@afieP O sdcHPdice with the
. invention for generating a clock signal during recording, use being
made of an auxiliary laser beam. ' |
20 Figure 1 shows a possible embodiment of a'recofd carrier to
' which the inventive principle may be.applied,'Figure 1h showing a
plan view of this record carrier,'Figure ib showing a part of a track L
of said_record carrier on an enlarged scale, and Figure 1c showing a
@ synchronization area of said part on an enlarged scale. The record
28 carrier body 1 is provided with a spiral track 4. This track 4 is
ol divided into a multitude of sectors 7, for example 128 per revolution.
o ' Bach sector 7 comprises an information area 9, intended for recording
digitally coded. information, and a synchronization area 8.
30 In order to ensure that the digital information is recorded
in an accurately defined path the track 4 is employed as servo track.
For this purpose the information areas 9 of the sectors 7 exhibit an
amplifude structure, as is shown in Figure 2. This Figure 2 shows a
small part of the cross-section taken on the radial line II-II in
Figufe.1a and thus shows a number of adjacent track portions,
sﬁgcifically information areas, of the servo track 4. The direction

of the servo tracks 4 is thus perpendicular to the plane.of drawing.



| ayer of materials, for exanple alum niumon iron, which react chem cally,
to incident radiation. - At the |ocation where a high-power. radiation bea
is incident on the disc FeAl is forned, which is a 6 30 poor reflector.
A simlar effect is obtained.in the cas§ of a double | ayer of bismuth on
tellurium [err] being fornmed. Since thd wite radiation spot is nmade to
coi ncide accurately with said servo track of groove form in particular
when an information area is being scanned, the digital information

noddl at i ng t Baidwsereo Arabkarh,i in rEectidddrekte ihformation araterhathen area
coi nei di ng wibPe $30sorm S dBokbEU: tAS dibefAST SNt Thiohakbe f0bEEMMAC,
unrecorded record carriers supp led to t user have a groove structure
in said infotbBtdintpoRreaadiaitibn nbdang sleichois dec‘eaWet thei rénqrdeamtr:sect or
such a record_5 a | n 0

optically detlgc? ejégr erlt?e ?é%t gh?:%iurqggﬁgazﬁéde ’ a%‘%%g%ée& g?glecf&ascall e shows
a part of5a tsmadksetyoftraekvih dh ersw!’@nt@ Q?ptaOhGhBeQOSéﬁ‘PmPérmﬁ ion

areas 9 and x&&ﬂﬁﬂ'@@e&d 2 £r885a18 dhﬁe@o@.gﬁrﬁ@f‘ a sdrol B stefadf chNénploys
synchroni zation areas nprise a relief stTucture constituted by 10Q

sefuence of Adeks §é§1%ﬁtteér h‘ét‘ihﬁgr *FOFA FardeTedTat dregsunmentf fhA; 1'Fia‘d&F‘%t he

recesses in the; HBIGACHE AheZAdd AN S %%ot Swidhepésect hn théerrdeRtdn ahetmos@rvo
track in the” |nformat|obn area 9. .The ‘ﬁ{jh of these.recesrs%gs is s %ted in
I

acCor dance WCEFFHENBRH ob’i‘l%"éf’r?ﬁcésw SYB\PISe PR AR MG °§?1§6‘8 sai d
‘recesses in ral ednjﬁmcﬂfun Wwith h@timdrsyatdemmremnmded g@dth gutvidéo t he

| nformati on re%ﬂ%ﬁgnaed ﬁterhe ?.;r&‘écs% {.e § qq ilfif}lel‘g TL&%Q@l&xassgnOf a read

systemin whi% ra mtre e record carrier
det ect ed by aossumgreepénmitroniiss'scavr. 19761 @age} My be sel ected as depth for

the recesses, bei ng.o}%hﬁlew?ggg %hofOfdJ.%h%ll A oL UsEd- recBI- therfdgpt h of

t he servotracklnt ormal n are ected to he 1/8[err

~less, this séedd ig pervided) viddy a) Javers €12 PREEEALURMNSFR |1§h?x%F€c%%d by

t he det ectsor su&ﬂaﬂred%diéhéﬁ”tﬂéesuléjelcusid aheopvieably Wetsdtavdé dHaggdd -
synchroni zation area, _ Figure 1c shows such a s%%cgr%fntéatlon area grl}a nmor e
enl arged scal®, PYICiphe Gt P IR ERFIRL EOT @PREL BroSCher L AR

sinplicity. pPd¢iaet wyticHuohizabyer aHEwewdrOofqY refsonsWof mantfantarimanel y
an indicati Oq: pgnt Io%?r ::!'1:0 :.%nglm% egdtgor %%gviacper %ﬁgrt]antii'e record carrier surface
_ with such a layer. This layer 6 may for example comprise a thin layer
2 ofa metal, such as tellurium. Th:i..s. metal layer can be melted locally
by laser radiation of sufficiently high intensity, so that locally
this information layer 6 is given a different reflection coefficient.
When an information track thus inscribed is scanned by a read beam
-9 the éeflected radiation beam is amplitude-modulated in accordance
25  yith the recorded information.
. . Alternatively, the_layer 6 may take'the form of a double
layer of materials, for example aluminium on iron, which react
chemically to incident radiation. At the location where a high-power .

radiation beam is incident on the disc FeA16 is formed, which is a

30 poor reflector. A similar effect is obtained in the case of a double
layer of bismuth on telluriﬁm, B:c.aTe3 being formed.

Since the write radiation spot is made to coincide accurately
with said servo track of groove form, in particular when an information
area. is being scanned, the digital information modulating the write

. : 35

beam is recorded exactly in the information area coinciding with said



11. The address portion 11 contains all the information.required for éﬂ)
controlling the recordirng process. Wen recording digital information,
this information is converted into a so-called word- organized bit series.
Thi s address portion contains infornat h&g about the word organization, so
that during recording the |ocation of bit. words is defined and during
reading the bit werds are suitably decoded. . Furthernore, this address
portion 11 contai ns i pf ormati on about the relevant track nunber. This

i nfgr mati on 1S5RS “T2%nhe formof a relief structure in accordance with a

di gi tal nodul ati on Asetsrippaeersuifrem|thef foreghing,courationdedredcord casriens
addition to the servo track in the formof a groove in the information
portions 9, tasespRRIdRH ulthetsernRawer 8r 8FoVR el ol WRR AR neaid, ip farmation
synchroni zat igRa witaieahel bedtoesi nMoremidrqnwithdui ésath Eectoqrosudi antéwprd
informatign in the form of a‘upi.t.- J d- or ga izedc[h%i}, ser'ées in s%%}-di

i nfor mati on &PEEEET PRE 3 SYRFFEHRATE O ED &h e WM P& FnaPF Y ppar at us
enpl oyed by tdegecishlenvgliled sigsetste. nFigure MNs chuad leedaogsl shake fshbvy
prayecorded | NEQLIRI QM daducl OF Bt | hibheHLERAbAERI 2 Al nflibed 6F!hbrmation
st®ucture, sald record carriet is particul arly surtabl e, tor _

- mass- pr oduct ianeas habhi sapchnenizasiohereas tedsianpareetni fuddisocase bhed.

Fi Q.Ere 3, I N Hnghds 238140 aBbhd BCLoRIr Se &FREITH IseAldthirk ERINES EAltRadppart of
such a sefyvo track 4 in_a cross-section_in the |ongitudinal direction of

sai d servd t hERIUGRCH o TECpETaS BlteTmating CRFBAFFSTTWHEL? FBSand a part of
t he infgr(rjratiqn ar %egﬁeptﬁi Gﬂrtﬂlﬁ3ﬁeéd§%%dﬁu(ﬁheasyﬁ6@§&nb H&Qﬁidnoaxt']ébf i@ blank =
prepar e I SC_usjing nqwn .t echni_qye, and Fi gure .3b _sho su a :
o 05s. sect | orEFARTER PRI Y SPRTLPAATISASIY fEecH dBnt e CBTURACIAR PRE® 9-

I nformati on amead&thFofuthes8craeenss sischelectrdsisr aewdndencofwish femekal
prepared di sC_RLQVJ W cl . nf | len C A |

i nvention anodR I’—'?%JI[JS‘Z&@% a&‘lear’)rztg'sesﬁ?%%]hg %H)rgislé%;(# [ %%%o? é%%%%rgeﬂ%%&% %Fl
~inforrmti $h 1 khe dsednsystens ched ophimumer¢ast-ontreti bhe dndarmatiph apsesented
schemat i-cal | Yoy €RL ESSHE Sl $s Yt eLP! ﬂ%gl@a%\%%’;pkeé%gg dyfdBeP A wﬁ’{cht he -

track 4 shown'in cross-section in Figure igure 3t schematically
shows 25 a plide padigtien Degarteidectete byr Hsk TaceRd eRrTisrotardtereet4¥aly een
recorded i N a;NBNE&ho@b Lt LB NZPAARGEE Goll BetidIHE Giepbh 23 Bk rEBEsSRY,VO

track 4 is foynmed_in a substrate 5, for exanple : .
_ 9{ being the wavelength of the radiation used. If the depth of the

20 . . o
servo traqk in the information area 9 is selected to be 1/8 7{or

less, this servo track will hardly affect the amount of light
detected by the detector. _ .
In order to furthér illustrate the structure of the

-] 25 -Synchronization area, Figure 1c¢ shows such a synchronization area on

a more enlarged scale, the information layer 6 being omitted for
L .the sake of simplicity. Such a synchronization area 8 comprises

two portions, namely an indication portion 10 and sn address portion

1. The address portion 11 contains all the information required -

30 for controlliﬁg.the recording process. When recording digital o

information, this information is converted into a so-called word-
organized bit series. This address portion contains information
about the word organ%zation, so that during recording the location
of the bit words is defined and during reading the bit wcrds are
suitably decoded. Furthermore, this address portion 11 contains

35
information about the relevant track number. This information Lakes



by nmeans of a | aser beam By nodul ating the intensity of the | aser beam @

It is possible'to forma relief structure of "pits" 13 30 containing, i

infermati on in the synchroni zation area 8. Subsequently, the entire disc,

i ncluding for the sake of sinplicity t portion of the record carrier 1

outsi de the grooves 4, may then be coated with the reflecting infornmation

recording layer 6. In the record carrier thus-prepared information can be-

recorded in the information 35 area 9 by forming holes 14 in the reflecting
nfer mat i on 8y eforf. of a E@Iléﬂ@ﬁrﬁl&ubé’ ma&&z@fanee lvdsRra [eaitalSwedulation

|nscr|bedrecord carrier f mln Figure . nlnforgattlonl

Wwitten, i.etechpiong Byt fh edrfé’rf geOTAE VRf: u'f"he Pt AREHGER & 8

for exarrpl e I@)érmaatﬁraclefmathasmmbmm grctowes:uofthlenmﬂbt'mmb@nt p@ntmhs§,5

i nf or mati on itin readl y d t Qaf a

cl ock signal %%‘% ﬁ'a B'ée%lerl ve rom %ﬁg %%E%%Qoé'ﬁzg\tml 0 nét%n%%n%hl n

order to @&nsureatdlat thhj rinfigrmatiion ngqalmdedr é‘adlmlalmmgamf@rE!W@nr tmdle

¢l ock si gnal fJ §maovfa| | —%09905{9 ! ¥it seglegli'h' Q-‘Qj.dwﬁhfd:‘ﬂzgt%q ra?@dé ng in
the information areas as Ig the servo 10 groove 4 is provided in

ac®ordance withh Temmirementsi broosaftdn she iwrite pd seRd a@P?’(ﬂi’Pﬁr@%ﬁV%

pr oduces a mi)?u*:ﬁé h@Br Afayt JQ@ 1esghteiaELAC! efls bdartRgrnoRt OFHYRL E@Ny prerecorded
carbr|er ‘when t-he servo track 4 is followed during readin witin

However, thi snfermatigpelss F‘i‘%’Eﬂ“ﬂ1 B’é @l?cﬁe‘f‘?fé’t CRETIFH RS Fof eﬂﬁesft §pictETey he
L o ot 4 A R ks {05 f B e RSP LRI Gt § AP ALASY Lo OF o ence

to Figures 4 %A I gur e repPesentl ng-t ower spectr t hree
possi bl e bi nany.blIﬁa)thatqwnorm!gnaresﬂmll@tqhéh@l%\/é? Rgedsefeer a | arge sanple

and Figure 5 bei "9 g g9, a%kﬁrésegﬁe@@@daiﬁﬁ'&sﬁ?freS%bﬁ’erﬂﬂ%@k‘éﬂy‘ ons. 20- -
The reference a in Frguré 5 designatés a a)_hl on known by, the na of
t

"bi phase" rmdlﬂpaﬁ%‘ﬁsl % RARE ot tﬁb}éhd’p&leﬂé‘ﬂ t(‘JP@]f Ansd @F&FST?"EH?W&H into
a binary si grl%hgi\tuzﬁhai Qﬁraci;iw Sf"é%ﬁa sérfvot beackpph ivadhda giatr&loﬁltgéal t he
nmodul at i oms bi nar %@% |;ﬁ%9 gl# %;é%ee tnlrreqtera\é‘al él' be
negative duriSge ’Fﬂ%‘l ° 2 AT 1O% S Bt 'Ienb%"h
the applied dagshéus suginal crdsss-@gcﬁonzefca_b@ann heepppid ¢tsdiugitgla ;smgmal
Y e e X0 | cbhEOPROS bl RN nSlI0Rln o ofoad SORHOKCaf U BIRELT™
' information 14 has been recorded in the information area 9. Figure 3¢
" . shows such a cross-section of a'blank'prepared disc providéd with
20 clock information in accordance with the invention, and Figure 3d
represents the cross—section 6f Figure 3c after information 14 has
been recorded in the information.area 9. Figure 3%e schematically
représents the éignal obtained when reading the part of the track 4
: shown in cross;section in Figure 3d and Figure 3%f schematically shows
?5 a plan v1ew of a part of the track 4 after information has been
recorded in a manner other than represented in Figure 3b and 3d.
The servo track 4 is formed in a substrate 5, for example
by means of & laser beam. By modulating the intensity of the
30 laser beam it is possible to form a relief structure of "pits" 13
containing information in the synchronization area 8. Subsequently,
the entire disc, including for the sake of simplicity the portion
of the record carrier 1 outside Ehe grooves 4, may thea be coated
with the reflecting informationlrecording layer 6. In the record
carrigr.thus prepared information con be recorded in the information

35 _ _ .
~area 9 by forming holes 14 in the reflecting informution layer 6,




next time interval T/2. This nodul ation technique yields a binary signal @
whi ch has a power spectrumrepresented by a in Figure 4. 30 The frequenc

fo then corresponds to 1 The reference b in Figure 5 represents the

modul ati on known by the name of "MIlerj dul ati on. The binary signal -
generated by neans of this nodul ation haS a transition from positive to
negative.or vice-versa at the centre of a logic "one" of the applied diital
sngeI and aI so such a transrtrﬁ gt th unc% n of,two, ﬁtpsecut've' 13

1 og¥Fc " zer osTor HYEMBARNEY 2§t P1if f‘s?’h e iBgn it sFBPEt FEF°HY neans . of
this nodul at bm:'reecbsnmenrﬁasﬁmedem gWhén dnfbrmatibn gisr wrﬂtteﬁi,rra.lel.y, t he

reference c i ure,b represents u Is _
“quadphase" ﬁg‘a g 1# {ome eaa’albr eqsg}?% ég?%“ls&%&q% i‘%ﬁi dita sr gnal

first of all ehmpig bb\meded qfnaolwmsm,r Ve igr ofipgportange thatsthim om each

t wo- bi t ggouqn Hlalo ﬁiﬁg g[ep Wadidg drBboay ¥s. anen@énmdderﬂhveﬁe whigch in

a first trrrern he same se%;ence bits.-as the original two
bits in the gfouslark Slﬁn@%e whbsh maynke At Evasa from the cshTond 28Efence

inverted in gighs Therbiokadd toContiraatiAnguiihe Mitilg iadrdQingi £hnatsvle
possr ble are thus converted into the Y@Eaﬁﬁm nat i ons 1100 0011, 0110 .

“and- 1001 r es§¥ReEIreRPYS oFALK HIFRRY 18 § SORSUSYShbaRs o U S

nogul ati on t gefinguer h&&dﬁng)qwethésnﬁmmnmemresera ed i1lG the EBegwe 4. |+
S evrden fromFigure 4 that, these dul ati.on chal 1 aye

conmon propeﬁf ‘fengt 7 l???’eg f‘nnagccﬂrg‘g%nrce mt% tfig Q& %&?’ n‘gﬁ'}s?ltr¥ et
frequency corgspm:nﬂitcssmucctm'qaamwh \m‘b§u¢ecw\ﬁ.fmmmemnegf her lbsm-rrpeﬂected

fr equencr es % H??{?%mﬂb'cﬁrfée r/%hén %@f égé'v\ghg%c@mF% 'fGﬂOWrGBCMang

carrier is us assoclated wite an systenms. As
previously, S'tae(ﬁn-rmysrermtew oy both a servo 20 control in order to keep

the scanning spot agGifeaal elnid gerRtade Ahohie UeeSQélﬁ that rlteﬂo%\ﬂo& SRAMP -
control ich controls the radial posi tion of the scannrn sures

that sai dscahfiTRidspdt cdcirforpatirne o HatqERi syt ErPaasabls r oﬁe‘fr”égﬁ As
the control segefingel &SIFikREed Or add 65 EF @Y O+ @préinsing ehdepdweedsgactmat he

20 ot o0 BeBALED R Nahes SOl eedi oal i, Mol > 1
essenti al 't hawetf e largs wanple apéchiguere @ beleg B daatgrammgtnr&l representation
. . of said modulations.

20 "'The reference ain Figure 5 designates a modulation known by
the name of "biphase" modulation in which the applied digital signal
is -converted into a binary signal which for a logic "one" of the '
appiied digital signal the modulation binary signal is positive during

™ the time irzterval.;I'/Z and negative during the next time interval T/2,

25 T being the bit length of the applied digital signal. A logic "zero"

a of the applied digital signal yields exactly the "opposite binary -
signal, hE.:. negative for the time interval T/2 and positive for the
next time interval T/2. This modulation technique yields a binary-
sigrral which has a power spectrum repre.senfed by a in Figure b4,

30 ‘Ihe frequency fo then corresponds to 1 .

The reference b in Figure 5 regresents the modulation krown

- ny the name of "Miller" modulation. The binary signal E_generated by

means of this modulation has a transition from .positive to negative

or vice-versa at the centre of a logic "one" of the applied dipital

* % signal and also such a transition at the junction of two consecutive



stored in the address portion does not contain any strong frequency @
conponents wthin the frequency band intended for the control signals. 3 _

Figure 4 thus shows that the frequency band bel ow approximately 0.2 fo is
suitable for such control signals. The control signals for the said servo
systens may for exanple extend to a maxi frequency of 15 kHz. If the

frequency fo . -is, for. exanple, select to be 500 kHz, it wll be ,
evi.dent from Fi gure 5 that the binary signals a, b or c onIy exhi bit very

weak frequen onent s [ 1 0
Fur t her mor e % mgﬁr aréntﬁ* %mﬁ%u%ggéé&jﬁmt S008 énﬁy;f r'eq u%n%wam?d nd in
the case of meshs afi Brismeduiation Hécblp"é&erﬁ%ﬁ &hgode&&gnafépa .Bdlnnﬂg%l’[e he

frequency fo. Thugs,diyl Str@%ﬁfé}le%cteoc %Or'igiﬁ-e s%p&esafté 5axrordu@atwnt h a
cl ock structure of % fyre uency 2 wi t hout |nt feri}g wi.th th

i nformation kEP‘ghé’W “Z%F‘émbcﬂfnf'guafftphf‘ﬁ%" fnP@ﬁ]Lfé’r’rB’s‘/' otupey ’r?st he

case of of hepenpgliilaagien ggéﬁm_dslréﬁheﬂ fuadeiigs eiviidd| aitconofsmutied i on C)

is used and also in tg" §a§ sone gttherb duI at 'h%rx} et t h(a at:.topxeof o7

frequency fo8FSulf gl o0 8ui FRBT E3FBr  ORPL" FIPPBsE 88i% e daenty

cor’r espondi ng bindriyeshiralf mqieemv,gd iuhi'ch moatha‘tsthMpmt@e'V@dﬂjlhaSlﬂw
becomes very -attracti ve, e d 10N o}

“structure wi AR tHEFREY ?ln%?c 5° tth Q% % g%{}% 1ga%1{eE§tg Q'Sci')affgg P ohe

corponent s ofnekhetmpemtreuwabf'l‘ nrepl%ﬁt@t thm Ssqm@ecéﬁwrta@l ire(sjgryralhe d‘tltsal d

frequencyy 1%, H:l:ﬁﬁgfaﬁ@rﬁ bd, o5 Lheapeldical Ave B@§§iﬂ?.|eea1té3 t8i:¥ Gohbérted

.structure a no tion cm’respondln to a frequency her than 2_fo, but

in practice tinke the géheoabizations &89 NP1 AHCed 19 10‘?‘*&8?"?’6’%& ain a”

B apee Tl oy o o et cor T aspond 2010 a b
| ength of 1/ PRS AROVEE| %@Péﬁ“‘ﬁé’&?%?‘?@%&?ﬁﬁ ot Fé%%'?"l on of the wite/read

system used, so thextt E.ervﬁ.ﬂériﬁ(i&oﬁtﬂ'ﬂgﬂi‘elﬂe thaormsaomdungt:ton feahnuques es
hi gher thgn 2 fo hardl e det.e a ation
%es 8°%°§5|- %ertg %l'ba} gﬁe relgtl.%i/tlng & % %5. éxHI‘BQUé

t echni ques i tRaVE Zero pol n power ‘spectra
at frequenci em stiwerg fhequehoy Zsmponentioat fqompmgbhv @Wlﬁ%@éﬂﬂﬁsgur e 3c

shows a cross;geclion O%requegg'oersd ﬁdf’\«r peé £} aﬁﬁ%\l\ﬂg%@ %Jl‘uﬁ.hﬁhe’nn&?nt lon
corr espondi ngf o THE &r 6Ss-sect on ure 3a ose ace at | east at
the | ocati on ‘qpftitéle recork carhisr is used w1tb the assoc:.ated wr:.te and read

systems. As stated previously, such systems employ both a servo

20 control in order to keep the scanning spot accurately focussed on

the record carrier and a servo control_which controls the radial
position of the scanning spot ana ensures that said scanning spot
.accurately coincides with the information track. As the control
~ signals required for these servo controls are derived from the
% radiation beam which is reflected by the record carrier, which is
also medulated by the relief structure of the synchronization area,
it is essenfial'that the frequehcy spectrum ‘of the binary signal
stored in thé address portion does not contain any strong frequency
components within the frequency band intended for the control signals.
30 Figure 4 thus shows that the frequency band below approximately 0.2
fo is suitable for such control signals. The control signals-fof
the said servo systemb may for example extend to a maximum - frequency
.of 15 kHz. If the frequency fo = %
500 ng, it will be evident from Figure 5 that the binary signals a,

is, for example, selected to be

35 . .
: p_'or ¢ only exhibit very weak frequency components at frequencies of



been provided with a relief structure having a height d. A possible 30 way ?Y},
of realizing this structure-is to nodulate the |aser by neans of which th
synchroni zation area 8 and the groove 4 of the information area 9 is

formed. In the present exanple this haﬁ only been done in the '
synchroni zation area 8 between the pits 3 by limting the intensity of the

| aser beam However, in principle it is also possible to provide the
bottons of. the pits with a relief structuyre. As is own i.n. Figure 3d
Chesdl S i n ABcElRIaRE SoWPTh THEVITRRR [nLe APParets v HARRER i theh Sic 114 e
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Figure 3c having the frequency fo at the maxinma. The nodul ati on_structure
~ of ‘the bottoms Bfe fReAuRILEs2 2 AbgadPgcvinrthaurase of etherspedidirtioncause it
10 hardly reflegdss.any light owing to the renoval of the reflecting |ayer
6. 9n this respect it is to be noted. that i# I's, for, exanpl.e, al so possible
.to provide a non-r ¥hfupAphassymedugation, (e %??%é)sbﬁﬁgﬁt%“%?l%i%h
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hol es 14 ar e fshguancas1AIGn&o nibad sqursipbase mogilatibn checomes very aaddraétivere
than one bit as, al ¢hoNAdh S klhullRt bl hetnb @I LAILEFPANM ! O the
number of conS&cUti Ve bits.. HOwever, It 1 alternatively possi e to _
provi de 20 a fzepmnsyefpimayore ek inosormchses tbecmigpthe fompprendisr of ddet hi s

and shows a [, ely 5 C aldQn u i £ ent ed
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may for . eXanpMethrrmese mdd is +H7 FPseiRd e gH{® ofhenFRTYAEUEE & he .
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synbol i zed by the hatchi ng t hrou sajd_pits. 13. Ljﬁn the i nforrpat i,g)n_
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at a specific speed of. rotation of the disc 1 at least correspond
to a bit length of 1/2T,'are selected near the limit of resolution
of the write/read system used, so that the surface structuré
- corresponding tb frequencies higher than 2 fo will hardiy be detectable.
By means of special modulation techniques it is also possible to
--'Q obtain zero points in the power spectra at frequenf_:i_es other than fo
B o2 fo, for example at 1/2 fo. '
@ Figure 3c shows a cross-section of a record carrier in
accordance with thé invention corresponding to the cross-section of
Figure 3a,‘whose surface at least at the location of the track 4 has
been provided with a relief structure having a height_i. A possible
'?0 way of ?eali;ing this structure is to modulate the laser by means
of which the synchronization area 8 and the groove 4 of the information
area 9 is formed.':In the present example this has only been dcne in
‘the synchronization area 8 between the pits.13 by limiting the |
intensity of the laser beam. H0wever,.in'principle it is also

35 . . . . .
possible to provide the bottoms of the pits with a relief structurec.



by the information area 9 in Figure 3f, holes 14" may be forned at 30 the 2
transition points of the clock |nforrrat|on structure. In this respect
the-location of the pits 13 or holes 14 is not essential, provided that t
phase relationship with the clock information structure is fixed and known.
Neither is the shape of the mforrratmn\;\s.tructure of great significance.
I nstead of the rectangul ar shape 35 sho in Figure- 3 it may well have a-
Si n\;is?oi dal shape, which is readily possible in the case of nmanufacture
“Heans of asnbsluhatmedinl RSgurebddnbhel discs mfadcnpdmt@nwetmmhy invant s d
clock synchrgni zat i o A f [ can
readily be def’uéc'?" g?“?et %Eé%%ﬁﬁ%%%&o?n fed d*\lxﬁﬁwﬂﬂ%o g‘Eélsb:q?sﬁpno :
strong conportbatzefBeciingnilayarh sgeemamhefrqmefsmh#m-zaﬁweobe
digital -info nsqat 4 AR §J:£rli:§le S £GOLHEA105biAnbE vfh%ﬁoféiﬁ%%%'rﬁﬂléis sgenahabl y

t he case whe e clock information structure has -a_Tundanental frequency .
fo or .2 fd& wikhasfogaarcoieh Bighrdrides TBHsysiepgd subifsmiBing atsthhen 2 fo

-or 4 fo, whi gBcasidnSosmenpits Aiz0sy €né I{dileESﬂbQMQr‘éiz Bhfl ANk radaumatidne
|nformat|on power s ctrté vgpFlchjs og ter rdr to_il]ustr te how
striuct ures |ﬁ°5’6‘?§ﬂ°g fi tHf EPLtR%e S3TUERTH %"éﬁﬁaz 8181ty T 8 18RTE ¢

order, schemaavoed ltiie sheynendy Ebgatr ehsanaanimappa:hatmmiuﬂ.atldmat&mune Id'fg tHe

regord carrier in accondanc Figure u palatus. f. .
i nscri bi ng 12’ AT Ot ﬁatthe Hofest Hte*h}?aergo 0513%']:’@‘3%0{’ e ?Je° ?E L=t gure 6¢c
an appar at'is hodly eaflenyssamh laght madng U@dthea@mdvedalofl e reﬁletdtenappar at us

of Figure 6ay @r%ea”ﬂ@hﬁé%&e&@ & 1§5co' %eF}{oQJeQCErFaCE 2 &, r?&ratek wse 1

via, for exarrp an Intensity no ator 57, a mrror 17 ‘afd a focusi ig
optic 18, i n adpelerossablotm PP vide %ﬁppalfeféﬁem Jayqn §uere a1 yeflephing aser 15

I's control | edy,Bytrautel 50%&12%&@5 PUIh5kAG yt Bondvaa ST akSaSeaRStter kRian the
pits 13 (Figure 3) in t he synchroni zati on area 8. The nodul ator 57 is

control | ed byhe mpuilatichdoliathengreqdeneyuten@yll de( oead shti)sflantaridgrat o

realize aisl C&ﬁ‘és %EL?:EAnt% 18 GJdeL " h§hs g&?lg%iﬂé? érer Aid Be DRl é/d It is

25 possible to he |aser 17s r|ven
mot or 21 which for Inh&wppo@eééftfsﬁpee’as ddner dihej kolesol dwrg ghaun asservo

control, whi f&@nﬂﬁiﬁoﬁgrh@é@w g‘n‘c‘grﬁ)re' 5§n aehEaEJE%QSBGJo%th%Zon@ bit as
speed reference source 24, an fier I n order -
an elongate slot having a length correspondlng to the number of

consecutive bits. However, it is alternatively possible to provide
20 a separate pit or hole for each bit. TFigure 3f illustrates this
and shows a track 4 in which the clock modulation structure is
represented by different types of hatching. In the synchrohization
~area 8 the pits 13 may for example be formed in the centre of the
maxima or minima of the structure and are also coated with a
2 reflecting layer 6, which is symbolized by the hatching through
- said pits 13. In the information portion 9 the information holes 14
may be formed in the refleeting layer 6 at the maxima and minima of
the clock information structure. Alternatively, as is represented
by the information area 9 in Figure 3f, holes 14' may be formed at
the transition points of the clock information structure. In this
'respect the'loeation of the pits 13 or holes 14 is not essential,
" provided- that the phase relationship with the clock information
structure is flxed and known. Neither is the shape of the information
" gtructure of great'significance, Instesd of the rectangular shape

shown in Figure 3 it may well have a sinusoidal shape, which is



to ensure that the recording areas 8 are situated at the correct 30

| ocations on the di.sc i‘n the track 4 and, as the case may be, to obtain a
correct tangential distribution of the nodulation fo on the disc, the
circuit 20 and, as the case may be, the urce 19 of the frequency fo may
be |l ocked to the servo control. Furthernofe the circuit. 20 is controlled
by the source 19 in 35 order to guarantee a correct phase relationship of

the SY“ChrO“kggangngossﬁia% S8ndl dllo | S nh ket APy b, S MdiGbltAarefl L o7
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“is then ava| Pgb'frl? R %%b?n f?f“ebastpﬁc BB A8 YedPBSFS5UF se nodul ati on of

the | aser beam 16, 1didell yo tiy.lu@niamdlm atrodukes dh - acndrhand‘marﬁtlor, as is

shown in Figuce 6b nDduI in e o
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26 and which shswss;mcnxgmlez@i ani aj)pau'laeusIbc@&ug‘aatumngwtrpgoroBrarMQ t he

| i'ght - sensi ti, AR rf R nizai ned

in the sy hrﬁén?ézaégﬁl on ep(e)’rz%lflgﬁ' gzl'és%r%éco tbfr%gn%’l{hhe reflect e% B%gimtgGO

whi ch i nf or minfermagpere dms tlm r&n°%t°9m‘1%2 ofzegme Saearfl Figers 638 may al so

be synchroni zedaMithl idiereddGls shdah BLcPibddireddrd SaFMiearf Or mation may be
~used to synchroni ze the circuit 25 and to |ocate the correct position on

the disc. This infdRnHhe BAPIRRtHPRF BidWFe R2athecPoae 8nfrd & Msershown in
Figure 6b, fak pffieatéd at a rotating disc 1 via, for example, an intensity
" modulator 57, a mirror 17 and a focusing optic 18, in ordef to form
2 the spiral groove 4 (Figure 1). The laser 15 is controlled by a
circuit 20 for pulsing the laser 15 so as to form the pits 13 (Figure 3)
in the syndhronization area 8. The modulator 57 is controlled by a
source 19 having a frequency fo (or 2 fo) in order to realize a
_ 1§'. s clock modulatiqn structure in the groove 4. Alternatively, it is
possible to modulate the laser 15 itself. The disc 1 is driven
s by a motor 21 which for the purpose of speed .control is provided
with a servo control, which may for example comprice.a tachogenerator
22, a speed—feﬁerence source 2k, and a servo—amplifier 23. In order
©  to ensure that the reeording areas 8 are situated.at the correct
30 locations on the disc in the track 4 and, as the case may be, to
obtain a correct tangential distribution of the modulation fo on the
disc, the circuit 20 and, as the case may be, the source 19 of the
frequency fo may be locked to the servo control.
Furthermore the circuit. 20 is controlled by the source 19 in

35 . _
" order to guarantee a correct phase relationship.ct the synchronization



positioning the optic 18 and the mirror 17, for inscribing the desired (Egg)
portion of the track 4 -and for controlling the drive of the disc 1, which

is synbolically represented by the dashed line 62 in Figure 6b.

Furthermore, the apparatus may be provided with a tracking circuit 33 mhlch
derives a tracking signal fromthe S|gn§? supplied 35 by the detector 27 in
order to keep the beam 16 on the track controlling the angle,

relatlve to the beam 16, of the mrror 17, mhlch control is synbolized by
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read circui

to control t elﬁ:épg V\:F h.control may be [oc
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t hehopt i C15é8a£ d@gt bde mb.jrh:et,heont’pehéﬂtesl?oﬁ%:.bbﬁsn.@ﬁ&lgﬁrl@b%@;s. e conpl ﬁt e
mechani sm bei es ated,36 in re 6¢c .- in: | a irectio so t hat
at option a speC| %%gaﬁq: 1 %valgag#e 8&n°‘5°é’“%2% cBRtT 6PF R B§CIn gl'egr mat i on
applied to abyipwpee mﬁumtntoheof;d:rhbrbeisemebémnhémdi‘a'reamjr oy :tsz&udnfg)e.nat i on
produced by ﬁd&ﬁlator in the beam or, as is shown in Figure 6b, by mcdulating

the laser 15 itself with a write modulator circuit 25, to which
2 the informatién is applied via an input 26 and which is synchronized
with the clock signal on output 31. - ’
| -Via th_e light-sensitive element 27 and .a read circuit 30 the

information contained in the synchronization portions is recovered

L 4 25 from the refle.c:_’.ced beam 60, which information appears on an output 32.
This read circuit 30 may also be synchronized with the clock signal
on output 31. Said information may be used to synchronize the circuit
25 and _to locate the correct position on the disc. This information
is also used in a servo control, not shown in TFigure 6b, for radially
positioning the optic 18 and the mirror 17, for inscribing the
desired portion of the track 4 and for controlling the drive of the
disc 1, which is symbolically represented by the dashed line 62 in
Figure 6b. |

30

Furthermore, the apparatus may be provided with a tracking
circuit 33 which derives a tracking signal from the signal supplied
by the detector 27 in order to keep the beam 16 on the track 4 by

35



synchroni zati on areas and avail able on output 32 of the read circuit 30. <i:;?
The clock informati.on structure which is or has been recorded in track 4

may take-various fornms. Figure 7 shows a nunber of exanples thereof.

Fi gure 7a schematically represents a trﬁck 4 in which the clock information
is formed by a height variation - synmboll&ally represented by the _
interrupted hatching - for exanple 35 by nodul ating the intensity of the

| aser’ beam t hat es, the track 4 b track 4 in which
th}—“cl ock i nf &R V\ﬁo’ﬁ‘ & the (?Pﬁ{ﬁi’ rgéataw\ﬁn g?g°¥\7 PEa ﬁg W%f Q}Pﬁé“lff%fclg a for .
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t hé devi ce 58, All the variations shown then %/ have a period | ength Lo
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the case of "madbﬂxmsa&‘omatubmtneonrqed onetlaf dn.hm lBOSdeﬂlee fwpstiod obt ai ni ng,
a tracking si radi ' e_ groove sh ped
track, for 20&%}%%& y con#&oﬁ%qlﬁ%&%eﬁn% rror ‘%7(%{‘,,3%2“ % Qh?o p‘?oduce
for exarrpl e, @rwhﬁsﬁ%dm |52y aany EpngEvtpyt aF2 dhereosi bhe Wiightal \mﬁ@mﬁg@m on
‘the disc whi chgdyhd nGrBlbtias keoleal ity 3R (R sgxeéa?gnﬂézﬁ%geae\%ﬁ'sq@

i nt ensi ty yarl ati on detected % t he det ector I gure ose frequency
i s situated Aredialle-heThise £ead FisFuith é sgefnghreniged Dby fnsan%panﬁmee cBetlow t he

frequency 0. 251fgaai Fdxguﬁeprh) 31For1nea&amhsntzex/tsaamrgos£glmdﬁdye%te'@é}»wad
measur e of t deV|a Lon geé*%entrﬁpg Q letector relative to the
centre of th rt°f”a foeﬁgc ¥l Fd2’5|bg'n'é?m‘@oﬂf)&1§ﬁ?‘?k1§§ch a
r adi al circuit 33, in order to control the mirror 17 in such a way that
"~ the beam 16'éxactly follows the track 4. The disc drive motor 21
20 may be included in a servo control, for exzmple comprising a
tachogeﬂerator 22, a refeérence source 2k and a servo émplifier 23,
in orderfto control the speed, which control may be locked to the
read circuit 30. Furthermore, the apparatus also comprises a control
¢ 2 mechanism 35 for moving the optic 18 together with the mirror 17
and the detector 27 - the complete mechanism being designuted 26 in
B Figure 6¢c - in a radial direction, so that at option a specific vart
of the disc can be read controlled by information'appligd to an input.
37 of the control mechanisﬁ 35 and by the information produced by the
.synchronizat§on areas and available on outﬁut 32 of the vead circuitb 30.
30 The clock information structure which is or has been recordced
in track &4 may take various forms. Figure 7 shows a number of
examples thereof. Figure 7a schematically fepresents a track 4 in
which the clock inforhation is formed by a height variation - |
symbolically represented by ﬁhe interrupted hatching - for example

35 . .
by modulating the intensity- of the-laser beum that writes the track b,



wobbl e may be conbined with a clock nodul ation structure, for exanple 30
t he cl ock nodul atian structure shown in Figure 7a, which conbination is

shown in Figure 7d. A special conbination is obtained when the wobble on

the disc has a wavel ength equal to that of the clock nodul ation structure

with a fixed phase . relationship, which mapkes synchronous detection

superfluous. 35 Figure 7e shows such a slt ucture, a depth nodul ation

strRucture (represented by alternately hatched and non-hatched areas) in
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by a phase-1lao I e ¢clo al I S 0 on out
31. The di |t§r%ge ‘PesF §9°l°° SiERE sVB%%f fr@%'b?n(‘f‘e’dﬂcﬁrf‘ﬁ‘é’ éléﬁctﬁ’r 8nf | on
areas 8 ard d;tsprmhgm éadlamgragét@owegraﬂectnmobdeﬁiet dateheosyenchwfueziat fon
areas 8 and | o, ' eas: ted with a re d,,CII‘UIt
é?cafn?.l? tgg|fsx[£g§/4h!? FS0m ?hct %&f% W e dLe g

which read circu chroni ze oc?< SIgha acfgt'a
signal read ifodavatioahl e on output 32. Furtherm)re a radi al trackl ng

signal can be derived framthe nal e. detector 27. Wen
i n?orrnatlorrl s to tgg r %Wﬂeepeéi e ways oénogpalﬁing a tracking signal is

by providing a radial "wobble" in the groove shaped track, for
2 example by controlling the mirror 17 (Figure 6a), to produce, for
example, é sinusoidally varying radial excursion with a wavelength
on the disc which during playback at the normal speed produces a
light intensity variation detected by the detector 27 (Figure 6),
] whose frequency is situated outside the spectrum of the data, i.e.
25 for example below the frequency 0.2 fo (Figure 4).
| '_Fbr example by eynchronous detection, a measure ef the
deviation of the centre of the detector relative to the centre of
the track b may be derived from said signal eomponent. Such a radial
30 wobble may.ee combined with a clock modulation structure, for example
the clock modulation structure shown in Figure 7a, which combination
1ls shown in Figure 7d. A special combination is obLalned when the
wobble on the disc has a wavelength equal to that of the clock
modulation structure with a fixed phase reldtlonshtp, which makes
synchronous detection superfluous. .
Figure 7e shows such a structure; a depth modulation slkructure
(represented by alternately hatched and non-hatched areas) in track 4

. : : . ‘g G os s w s an” .
being combined with a radial positional variation which iz 90 shifted



information areas 9 the circuit 30 only detects the information contained 301
~in the synchronizat.ion -areas 8, which together with the clock signal Sc is

then applied to the wité ¢ircuit 25 in order to 30 nodul ate the beam of a
wite laser 15. Wen a | owfrequency radial wobble is used in order to '
obtain a radial tracking signal, the ap%rat us of Figure 9a may be used,

Fi gure 9b showi ng the power spectrum of the signal detected by the detector

27.. When a track 4 with a radial wobble is read a photo- 35 detector 27 may

be ¥npl oyed Vitdlehive thenetvediier bor swartemefatheaeniod of 1said stnuchuked.se

or tangenti alyfiicRestriicthid @eRMd droditRll ith tAD apBhrLd aﬂlﬁ@&rmnsy forms
the difference of the sjgnals defected by sections a and b a a sunm ng :

anpli fier 41,mgulatine, iheanehe s themivrerd?t relatine g Sbe (Peéi“g?ﬁdlwéth The
power spect r ugRe( ELGWTethP)device FJai NI BHé aiehSh ntAUSNERL! Sthtude Geadphase

dul ated signal Sd, the clock, signal d the | owf S
roduced by (HENGRAcES 5 Bhet 3 rahie et o hane PiBUeE R Btocide
a_npl i tude nodedltat tlon surfdvet he tlieodkscs-isgaped Secasi garwieri ¢y thavesrvohtrdvid n
L ar e 90 oy % WP A Mk 38ed (e DANISTE O AT MeriiLENlB] G5cRaNdS 10

protuce, for exarrple after sync ron ectron, ara trac ng si gnal
equal t o zer oshibranehsangensdebly spgcesy fren waf:blqtdm; hhdigkancee emnadftq he

track 4. Filtghd 8éd faeseweeswnahgaztehﬁ%oben& R&Smp :ba l,% 8ayexebfé54the
clock signal Sc and, if t% iter-is not too narrow banded, also said sid

bands. Th#® output diigHE® %]&}%rﬁﬁ?ﬁj theprincinkq pfeihergeqd sgpplanearas ¢ he
phase-| ocked. A@apa% aald mterg QatfUin 32 #daAERHTdatherron0s kretb 8 AlarSted S

avai |l abl e. The out thi s hand-pass filter 28 is SO lied to
a synchr onouslndélﬁ% f%r J'%E 1ﬁb"gé‘fﬁﬁ"é”r“\%‘t hEOHET o EREET YR AT g{} s?ﬁ'ﬁgl

denodul at or tdetechedycEe tlhtedtottubAtbiedng Sow2(in Figure 88he Thefa;rpenams
frequency of I ro the iffer ng nal from
amplifier 40 %/?A%ﬁ{%? 8 ?ASRQPL%C% %égl\é%}f:}?l ers _ (ﬁl hgse?ﬁ ot:k?(li‘gl oop 39,
whi ch ref & ersigndl eddehcis suppliedr byvithk détechbont 27t has gnabv'e:rf spéetrum - '
synchronous def eaiiaf 1421l | of 612 RoSunaRr ARASe ABLEEL U dho Plud N

out put 44 -t her eof 25 sig I's then a Ich may be u
radl al track,qqguadphase modulated signal 8d and a clock signal Sc. The clock

signal Sc is extracted with the aid of a band-pass filter 28, preferably -

followed by a phase-locked loop 29. The clock signal Sc is available '
20 on output 31. The digital signal Sd, i.e. the signal recorded in the

synchronization areas 8 and,during'reading, the zignal recorded in

-the syncﬁronization areas 8 and in the information areas 9, is detected

_ with a read circuit 30, which read circuit 30 is synchronized with
Y -] '- , the clock signal Sc. The data signal read is available on output 32.
25 Furthermore, a radial'tracking signal can be derived from the signal -
v from the detector 27. When information is to be fecorded in .
| information areas 9 the circuit 30 only detects the infcrmation
contained in the'synchronization areas 8, which together with the

clock signal Sc is then applied to the write circuit 25 in order ta

30 'modulat'e the beam of a write laser 15.
_ When a low-frequency radial wobble is used in order to obtain
a radial tracking s:Lgnal the apparatus of Flgu'f'e 9a may be used,
Figure 9b showing the power spectrum of the slgne" detected by the
%5 detector 27. When a track 4 with a radial wobble is read a photo-

detector 27 may be employed which is divided in two sections a and b



signal and is representative of the deviation of the detector 27 relative @
to the centre of the traack 4, which in Figure 9a is represented by. the

dashed Iine 45. Said radial tracking signal. can then control the mirror 17

as is synbolically represented in Figures 30 6b and 6c. The data contai ned

in the track 4 is then recovered fromthg\sum signal on the output of

anplifier 41 in-a sim.lar way as in the apparatus of Figure 8a. For the .
purpose of information recording, simlar steps nay be applied as in the

appw at us of ¥y gutsackmisdDrubimgenbisl Alise. val diffeventind amgidfaendiogf oFi gur e

10, Figure 11%0%1@%&&51%%%5 Ehd Wi sdibneboys tﬁevé.;ﬁ‘nﬁ‘ﬂé Rhelfiy gpparatus

i n accordance yields .better signal separation.” The
detect or 27 heesthone & g@d teand @ wrer@atgwmmhrfaaw 41| P eauivRlensmgagg

quadrants 5 oRvifles $haNshnflof! sui@bEHiNReE, ThE SRk Qﬁb'i:tﬁum X Fapar< 9uY
respectively ‘being situated on either side of the t gagrz{il al |n and the

sections & cagaig iPntélP%stﬁéc‘Fl?WFW 198 ﬁgq‘%ﬁdPE%?eem ’of t he
radial line. A angdu igha1dsc £id €He!ilvalerdqueRey sighlel smrpmdmaaysum of

the signals g ated_by, the secti at thlsa | fier

i s $pecifi calﬁ"{}’%éﬁhs&f‘ %/llé F&ml?ﬁg@ﬁgn&e Yap lr)‘?laet ?'%I}ll%eﬁs %gegeaar% fefrfe dleby
‘the track 4, nodalationt hﬁtlda:pa cs]iognadn@dl 0 aanpl qelrrier &aiedemgpm:mes t he -
difd erence behieeR d'e S efa+gs Al Cgthas! $48/ Sk 30,81 LA Side hhathe

tangential l.ir frer 17is particularly 15 sensitive.
to vari at ilonspmiducée foraetample rafé;erawnshr@nm@c@e‘rmtmn,ea radighetrashite

reference fre&;gga%y%quaﬁnt@rmka fireh & Q@%@ét@rné‘? etxaewy ffsﬁcﬁ,&cehé)%w@f@ the

sections a+c a tuated on either sid he radial |!ine, so that

this anplifiét5iof pha traeh arl Fidasing \’iéet%ﬂ'\/éi% i Ghehp@drPassk 4 in a
tangential dif@ekkosB yh.eﬁis t0e td1RcROsighbl N oD, dFdth® HillCeSii@Nadt too

apparatus of N EaRetncep oIS P beRS ﬁ%x%ea@gméég?%ﬁhéi‘&m-
signal of 1&np #aég 8L1446 by 1P 1%fd gﬁ%ep@?a% Lildigl f&gaag PIRsE- Anoskaqw

| oop 29 and e frequency o rence S|g y nmeans of
band- pass fi II‘brth%e%tbﬁwlﬁﬁ’as@-@%k% ip i idablerhethpoptputsisgenral 6f the

" band-pass fil{gls 88 paksheiGeRt g st NRoRRNI8a St BALy RN -85 A dafEuLhbste
42 together with the clock signal Sc. This demodulator then produces
the modulation Sw.

20 The reference frequency of the radial wobble is recovered

from the difference signal from amplifier 40 with the aid of band-

pass filter 38 and phase-locked ioop 39, which reference frequency
together with the output signal.of the synchronous detector 42 is

- applied to a synchronous detector 43, On the oufn&t Ll thereof a

25 glgnal is then available which may be used as a radial tracking

signal and is representative of the deviation of the detector 27

relative to the centre of the track U4, which in Figuye 9a is

represented by;the dashed line 45, . Said radial tracking signal cen
then control the mirror 17 as is symbolically fepresented in Figures
6b and 6e. |

_Thé data contained in the track 4 is then recovered from the

30

sum signal on the output of amplifier 41 in a similar way as in the
apparatus of Figure 8a. For the purpose of information rccording,
‘'similar Bteps may be applied as in the spparatus of Figure Ba,
35'.which.z-,u:'e also valid for the apparatus of Figure 10, Figure 112 ond

. Figure 12.



modul ation of the clock signal Sc, is detected synchronously with the clock (%ﬁ
si gnal by neans of ,synehronous detector 42 and yields the wobble signal Sw’
whose anplitude variation represents the deviation 30 of the detector 27
relative to the centre 45 -of track 4. Said signal Swis detected :
synchronously with the output signal of Q;ise | ocked | oop 39, i.e. with the
wobbl e reference frequency, by neans of chronous detector 43, so that

t he radi al tiackin%35|gnal appears on out e data signal is

recover ed from t he ¥é6&RRRT10sFRpYS @ Briagt nti')‘i‘? 1""[98‘?" fsb’gP RESPRAagre tHd by ead
circuit 30 r d h l,9C S ically,
Che oper ati od Y By MR QIR INk ek s el Cheralyigin. Smo acbidpTB

recovery of tHag scwiadko tHednkdivgded Qyah ramiabelimep| & nRat avuf oddaavantsThe
signal | detected by the detector 27 is a product of the clock nodul ation,
t he wobbl F majubata endahdrermotamed.adhalsetctm gg Erandr whigspeCchiresiy

h

i gnori ng € datg S‘:& A é’:.t?leres)%.%r esfetieaéan nEidl l:.ne, g.[x tl{e %%cncigyxvs t)

w s &1 Unc |ng efror’,
angul ar freQLaeneyazfaf bl hie %Mt&vélﬂ%hn@&ht{tﬂerd] b§ ditReANadbass fthechpnsy of
th& clock 10~ sTgnal ~ and t the tine. Synchronous detection with the’

-clock signal 13geyi éhdsmﬂlh-é'leler"mmr Sanl‘(«!{lent]n)eaaﬁd dﬁtbmnthswmmﬁmbes '

defection wit wobbl nc i el ds the -signal Ar ure 1la
T ooy e AR R R A At ey iy SeB S B oy Triler, o
cl ock nodu atﬂsoapednfmeﬂnyesermitavwcﬁmbmtéb&ltj Ofardiet:'ldmsn@f &hedlfkdan réflackeédg
signal, the frequency of t he wobbl e S|gnal -Sw bei ng substantially, but not

exactly, equdlW the (tHack fegishc foothe He %I%Skajslsﬁnal“‘-nsemp%eﬁw deterpines

shows the freguedciresidd betided ¥hd @ac&bxfseam%@at S+d I@thsarea & gaahexand
Sc- wthetermhawn afreq@en y% the differenc tween

frequenci es GHIERE Ehecieng e ﬁ?}g:hﬁﬁes%&bfﬂ‘@' ?'ﬁ’h s Pﬁﬁ?’c"r‘ﬂlarly

difference | sehaitiat®lvardftiods ofahd twick beinng flial nEdretbida)ai ¢ e
phot odi ed 27 r mevEﬁthe roduc of the \Agrgble dul% £n and tﬁ clock
m i

nodul at i on. ¢ &O0Pte SFTrTRRSe salqb‘e{l%yr Pty ﬁm’rne\ﬁ *equency
part of the si;iﬁeremamtween Hﬂnﬂbgcﬁ:lns&m&edndnhﬂhmmgedab eifhermaideon.

This term CaRDEndTaal P 1he, WBf it thEsT g??#ﬁeo\ag%lﬂaggl%ﬂpf#h%%fﬁﬁg}e

zero if the céntrelIn exac
then yi el ds &o variations of the track 4 in a tangential d1rect10n, i.e. to the

20 signal Sc and to the signal corresponding to the wobble side bands.
In a similar way as in the apparatus of Figure 9a the clock
signal Sc is recovered from the output signal of amplifier 46 by
means of band-pass filter 28 and phase-locked loop 29 and the -
freduency of the wobble reference signal by means of bénd-pass filter
13_. 25 38 and phase-locked loop 39. The output signal of the band-pass
filter 28, which contains the wobble signal Sw as an amplitude

ov

modulation.of the clock signal Sc, is detected synchronously with

the clock signal by means of synchronous detector 42 and yields the

wobble signal Sw whose amplitude variation rcpresents the deviation
39 Of the detector 27 relative to the centre 45 of track 4. Said signal

Sw is detected Synch:onously with the output signal of phase-locked'

loop 39, i.e. with the wobble referencé frequency, by means of

syachronous detector_#}, so that the radial'tracking signal appears

"~ on output 44, The data signal is recovered from' the output signal of

35 - amplifier 41 by means of the read ciréuit 30 which is synchronised

by the clock signal Sc. '



term of double the difference frequencies, which termis not used, and-a
termw th the wobble frequency itself. The apparatus, in a simlar way as
the apparatus of Figure 10, 30 conprises an -anplifier 41 for supplying the
sum of the signals supplied by sections a, b, ¢ and d of photodi ode 27,
from which sumthe termof said differen frequency is extracted by neans
of the band-pass filter 48. Wth the aid of a synchronous detector 43, to
vvhi Cch said difference frequency is applied, this termis denodul ated 35

t¥ t he wobbl e ref Badenatidalinl thedoperstioe ofaske ramyahaEtu\slafeF:mhm Sass
< filter 49 10 Heshb AL ieN Db rUBAerdPOP S PULIAN! Btloicdf %Eﬁaflm

signal Sc is O alnedlna3| ar way a$ In the apparatus o io by
det ermi ni ng t he eXpleireshas frdioeen The sigprhllsdstgntier ey t‘}?etqf@:ep r reddial

hal ves a+c angd Didnet d}h%é’(ﬂl%@ﬁ n@dulggmw tth@wptzsfé Rbai@tasel ARPEnd Ng sai d

difference to a_ phase-| ocked | oop 29 a {ter filtration wth band-pass filter
28. In abki rrF‘?‘b’#alvvﬁ’i)acé%-nﬁrF’trﬁé’ d’ﬁ‘&&?a "{!i‘§no¥gn|9ir§|%ﬁé‘ he 93436 SiEH) "% §Ral Sw
is derived by.gsteaisednigig the difference between the signals suppli ed by
the two axi al halves atb and c+d of P G}OQZOde 27 wiith anplifier 421 and 10
apptying this to a gh‘aéé’ FUbléé’de wvi'd a band-pass filter 38. The

di fference frememﬁy m)pl t‘mcbtuontdrﬁetheadackmgjlerrde,t G%t’ﬂfe Aﬁgumrobxtéi;uaﬁdy by
ap ylngthec a S tai dandthewobles SW,to0 a
syﬁdchr onous dgjf ! %Q"e “ﬁﬂ Cle f%g‘%r R Phg BBt rg?tglreeﬁlc(’e‘:ky gnal
of said d|1ﬂfeseemé Sce@éngythestm&-apﬁﬂfnc@domcmsssiﬁbdut@qmu»atdetkeacbbocMS via

band-pass fileg %’13&7SCW1telfﬂ ENho" eath Gbr & 1, 30) aXNCBANNARE Mhidi-bitieC! ock

signal Sc, the ta si can be recovered¥*fromthe output Signa

anplifier 41. dﬂe"cth@nf"flé&u@?‘ﬂ:ymb‘l’lec BECGHSIBEY e s Wi Rkls wus;ggele“éted to equal .

the frequency of the;glAck SitBak a irbadidebtish Q¥ SeRbpdsANsFiaur8adiHy 20
that the termwith the di fference frequency directly constitutes the DC

tracking si gngfta ¥RPT & EERRF i g WSty faFledn mPRERtRen GHTAFTEG @t RotipPbLe
synchr onous debﬂﬁet'ﬁ)mngTEErﬁia$6tﬁHckﬁ.Eg ejigﬁanettneefrahha;dmftmkobble
nodul ati ons shoula(;nl got he zer,o be%raL;se onI one dul ati qQn,_can

di sti ngui shed Shfe 28 bet"ﬁ% '?‘%/]\'ﬁt To s ef{% as8a&y F°|the U et Fat
90 i's an opti mAnthehaleckdisifrealefce.anki Pigwes T’HB shogs THe sfragusnch saestmuacinr e

whi ch can be hﬁggi Sd represents the data signal and Sc-w the term haﬁing a frequency
equal to the difference between the frequencies of the clock signal
20 gc énd the wobble signal Sw, which difference is for exﬁmple 30 kHz,
said term being obtained in that the photodiode 27 recieves the product
of the wobble modulation and the clock modulation. As a result of '
this; said term is situated in the low-frequency part of the spectrum
& and is hardly disturbed by the digital information. This term can be
25 yuged to derive the radial tracking signal which is zero if the centre
) line 45 of the track is foliowed exactly. The wobble then yields a
term of double the difference frequencies, which term.is not used, and

a term with the wobble frequency itself.

The apparatus, in a similar way as the apparatus of Figure 10,

30 comprises an amplifier 41 for supplying the sum of ihe signals
sgpplied by'sections 2, b, ¢ and d of photodiode 27, trom which sum
the term of said difference frequency.is cxtracted by means of the
band-pass filter 48. With the aid of a synchronous detector 3, to

" which said difference frequency is applied, this term is demodulated

with the wobble recference .signal and, as the case may be via 2 low-pass

&



witth the sinple read circuit of Figure 12. In the apparatus of Figure 12
t he photodi ode 27 is divided 30 into tw radial halves a and b for an
opti mum detection of the-clock signal Sc, which is obtained on output 31 by

determining the difference between the signals supplied by the two halves a

cand b wwth anplifier 46, by filtering sa’llﬂ signal with band-pass filter 28
~and applying it to the phase | ocked loop 29. By filtering the output signal

of anplifier Wt 4 ignal is
di r&ct | y avail %ém’e rg'g ?&‘-}i_ I:’I‘.I‘H‘k:tk'e“"}c”ﬁ %f;}%f ngi‘ﬁag |"’¥s1 &g((k)‘\@/g%ﬁd fromthe
..di fference signal wrhe qI@au siignalidc 39, Ohmllmﬂ i3 s\sighlanivagdrsyinhthene

clock signal gooAller it é’ﬂo' by Id@tmaﬁw echEOd{ﬁQPt\!&re %Q?wéiﬂt gl gnal
and the Iovv-fr quency tracking signal fromthe sum5 he two hal ves.

In respect of Siemaksy &m%d&ﬁ tRe tReradiadr BrlYgsor+ard %ﬂdgﬁﬁllgwﬂiﬁ%mde
apparatus gn avcmﬂ;aaﬁﬂlwuéh 46 ghd eppBRidgosdfl idieterwnee 1Y Prasexiendad

. with a d dul at b d h d with
he clook 1 olape 99 aRik Al ERTior ik PHAomen ST Sne TR SRLIH, 8T ons.

as has been expl i rthe appalrates efef@réo’lc}:rtgelrvmbﬁbe digndheSwl mse@@u.mgi iby has
beeh assumed I nﬁ%%ﬁglgg%%%e attf ggr?ced%%ﬁ?eegr t}ﬁ7 FuWﬁLJ.%Q ettﬁCttsw the

refl ected beam speci a dencies Tt may be
prgpl ematic, wkbal IIBIVEF%@@bcHWgcﬁ@th plmoitddeoqlmfaﬂr ml'q enpkifias ‘@werdh a -

| aser bearﬁhmhggmﬁgca;wvcata Ha¥e ARLRE Yo SR Y1 % lind Nl F 043,

© readi ng, to recover t he cl ormati on from the_ beam chis retlected
bet ween everyTﬁﬁ\(ﬁWFf@‘iﬁuf%%len% apRlHechFocheead f%FF‘b’dKerdeF%@@F'-’Ei’eaﬁ i s

enpl oyed in obgedireq Eﬁ%&bﬁvﬁﬁetﬁ@(&wﬁ%ﬁéﬁ&:@ﬁﬂ ghad obfatiRadaieehed, 20 the
appar atus of Fi used in such cases, jn which the track 4,

ure 13 nm
whi ch rel ati vé’°g?}et Fesnft ét‘tfc?r arsymchrongus ARteatar 13t g vbich fBear r ow 63,
i s scanned byraaulﬂiﬁgrwmibn.em-emrerénm sheam 6588a’iﬁddﬁfﬁe®bﬂxw\l¢te@.&&6ylféﬁ -

whi ch b le b b d f b tt

M rors 7% gt BoPBsiTone ettt 3 S ke fE e o

nodul ate the beam 1@atla umadnéaalt oircma.jc e, ayncmpeadzed wible theacidbkasidimildSc,

apparatus cOMRLL s@sadeRlih Ccarlh@UFech for ikl | o SSNRE! oOhal NCr LARA AL,0L1.
racﬁ g st gna Tl t apparatus in

data signal s an y corresponds—to
accor dance wi-th any Iéfth%érﬂwpnsnﬁéhe Oebble signal gw 12melPekachso moruel t he

" apparat us COMRhiSE3quency of the clock signal, it will be evident frem Figure 11b
20 that the term with fhe difference frequency directly constitutes _
the DC tracking signal. This tracking signal can then be obtained

without synchronous detection.
The phase difference betweeﬁ the two track modulations should
not be zero, because only one modulation can be_disfinguished when
" the two modulations are in phase. It is found that 90° is an
optimum phase difference.
Figures 7e and 7d show such a structure which can be read
with the simple read circuit of Figure 12. :
In the apparatus of Figure 12 the photodiode 27 is divided
30 . jnto two radial halves a and b for an optimum detection of the clock
sighal Sc, which is obtained on_butput 31 by defermining the difference
between the signals supplied by the two halves a and b-with amplifier
46, by filtering said signal with band-pass filter 28 and applying it
to the phase-locked loop 29. By filtering the output signal of

amplifier 46 with a low-pass filter 49 the radial tracking signal is



30" a photodi ode 50 for detecting the reflection of the foll ower beam 16b GED
which is projected at the track at sone distance behind the beam 16a. -
During the read process and al so when the synchronization areas 8 are being
read the clock signal- Sc is obtained by applying the signal detected by o
phot odi ode 27 to the phase-I| ocked | oop ZQSVia an arnplifier and a band- pass
filter which for sinplicity are not shown 26 in this Figure (for exanple

46 in Figure lla and for exanple 28-in Figure |la respectively). I n

addition, in Piredtdyl aweidablengntontoutith-ngThe ddetirl sagnalciociecovepedl s

al so recover egdrin tRe SArbfln A% SAMANIE rebdNAkcdal 861 6fhibN ANQYRAIRHE ).

as the case naylﬂe 5 " via a band-pass filter not shown and via a

phase- | ocked F&dp theiclaskt sigips SG-gnAltarsatiiedyedil épaR9sPaPLEDd fPhBEIVEEK

si gnal obt ai negle \a3a PEinadli afe tRe 1Y - frddbady dONEERDIigraller it PHE sumgnal

of which supplies outpyt_31. The phase of the delayed clock signal is then
conpar ed vﬁth’°?h‘§"%ﬁ‘é€§‘%¥%he cl ock signal obtained by means of 10 the
phot odi ode 27 i n phaserespapiarcdt tiie TRackithgvdwring tieh recordiagdef dntdasiigaalHl
I s adjusted s@, that _the clock signal fr hot-ady 0 ,..Whi ch has heen
dolayed via dErbyRuay s &8 efriils AT E AL S Il i B
.phot odi ode 27extendediwigh &hdevieadrcgulatingt &clasgnchmaanii@atihdeh alegase &sswi t ch

534l s cl osed ; . gel [ [ ' . tan ot he .
¢l gck' Si qn_al %’%ﬁwﬁbﬁ%{é’éﬁg&g’%%ﬁ%&mgc aﬁﬁsc Sggnﬁ%eﬁgﬁf Bé&saf%%ﬁ‘dtehleay
devi ce 51,0 ssyrchsraszatipr ranegs, cisodRs degnatxmdpinghedtl inefphencedtede 27.

During the regpndiengu9f data in the information areas 9 'switch 53 is open
and the clock signal is recovered fromthe reflected auxiliary beam 20

16b via phot odi ode 58 HfdirReegdnrs idqhas (e meBed IndeRqc 289 gt gpe
inter \éal53_adj ugbeskttdur 2ng st ised Qﬁﬂ:}?ubiﬁéﬁtst bl@eh&')éﬁl’f)&f’dé_ai Bl 06 (lari@aﬁe é%)f. The
SWtc IS er gt on co n t he ,synchroni zatl o Sl ghal S, Irea rom
The cononr oni SarqciTly SR AETTRAE Hlequotqrbury n3g BomsSPipelis o RtPE ot
li-mted td®theesmddog athsirs HbeninfsringtiopSareaseh atidht @ asdat besst shigpeis
nediumwith a iLVi Si-on_]j t eV 0.he in
pr epar.ed re'co(r:%yp%g'ra )ré%"zérl PJ(’)"%E% H]Z%gﬁlgﬁg‘éeengt%g?%%i ?gr%ggijl%hé?o?&\%i% €o
and ot her inf @h?rmlbeh i@nﬁomféoerf#%_i‘,h%(hwnmshiirﬁ G'Pfﬂ_mcitéﬁ_tm‘t@a@!
Furthernore tBeedytgotiARei fu1RRk. | 1A% §8chah§ L£5074 o bikdt' $asdt-beam is

employed in order to enable the recorded data signal to be detected,

~in

2 the apparatus of Figure 13 may be used in such cases, ih which the

track 4, which relative to the detector 27 travels in the direction
of the airow 63, is scanned by'ah information-writing beam 16a and_
a follower beam 16b, which beams can for example be obtained by
e . means of a beam splitter 68, mirrors 17a and 175 and optical systems
%5 484 and 18b. In order to modulate the beam 16a a modulator may be
.g arranged in the beam 16a. Said épparatus comprises a photo-diode 27,
which in'respedt of the reading of data signals and tracking signals
fully corresponds to the appafatus in accordance with any of the
Figures 8a, 9a, 10, 11a or 12a. Furtherﬁore, the apparatﬁs comprises
30 a. photodiode 56 for detecting the reflection of the follower beam
16b which is projected at the track at some distance behind the beam
. 16a. During the read process and also when the synchroniéaﬁion arcas
8 are béing fead the ‘clock signal Sc is obtained by applying the
signél detected by photodiode 27 to the phase-locked loop 29 via an

35 o )
amplifier 'and a band-pass filter which for simplicity are not shown



30 which the recorded information is detected via reflection of the |aser
beam but may al so be enployed in-record carriers where the recorded '
information is detected by detecting the radiation transmtted by the
record carrier. Although the descriptiomgvith reference to the Figures
is 35 based on the use of |aser beans, It is alternatively possible, in
particul ar during reading, to enploy focused non-coherent |ight beans.

27 L M SinCﬂhAhl\/ﬁgureA(fc&CQ{:é?h ar4é an ¢ A itive
mfg'r mat i on I@ =T ggn a disc-s gﬁ_p(eld substrat e, ﬂg}%ﬁﬁ Fﬂdeﬁ;&lﬁ% @QS

det ect abl e charﬁg § & TEPRELYSLEY byl “aardgf:l'f’é’ﬂ‘roﬁ“bwﬁicglat dslail!k rté:eord

carrier be| ngmplrtévs dprbeess 1 datldl oexerki ergn'mea,s ajrsroalgg@dj,errgd gL qQ,gﬁ% Mth a
n _

spiral or ) tgern re rq carrier isinte for
the recor d| ng ang?b& grheprgg%ﬁat %%tn“te °F g?l B8akfe sRsHi gt el y
coded i nfior malid? Handpgsa filted witt Shovaqwancy_iira tﬁhEsé-rlBeliémtlloeﬁ sy1§as,
wherein the suh;stdhgge 1 w d f ar.eas erio track
oigha 41%{ o 1|'I§£\Le0'];° the, n?o?‘nﬁ#‘lﬁ} I°g tfned, g

nodul ati on, h i S opélca ectable via the i
whose perlod PB% e Byi3 &g &éhc%ﬂ"#e?- Sdhi the tduep\pnwegna;lpeﬂwhmshof the

di gr tally codmj»pu\éa)ron’aiuwalat TheaphastU BBt dHat H@id%de&(ﬂﬁ'ﬂ %ggtpalz% oth%or nt,

sai d periodic trglcer nngI r%gen ating_a clock si correspondl ng
totsaid fixed BFf requeng@e ?/% theo etk pignet cﬁq’éiai-%ﬁq \PY weardedf

i nf or mat itbn  théuphatpdiodecdt dimphasandompadutd B2 IONYE 5@k dr0 sBF Qpide
sai d power s u r&co |er Iarrred nCIarml wherein

" the digitall ?:egg%e(rj&elv% %rggtlign %‘gj"%e record % i st etpokn siemal dfivem 20
with a nodul APEPE1M8sE0 pathdeh shrscibeem dediaived t wlan dedap dqeeiteé 58, tigeifit

frequency ancghebéer eith iRk PARLeD p o] Kk dul ati-on
corresponds S:ogahe bl% fre 4 Qécéﬂﬁﬁd Ua g‘(‘:%ro??'%f ais?ocl al a8 P8 aim 1

uency
or Claim 2, T P ethfngm"ﬁﬁ??’(ﬁ"&?‘bﬁeaﬁé spbtedd5d risncbased addhehe by

synchronil%at idedaP5 deviecaSl Het had BE&d Okoard@e €Xdhebi ¢1daQ th? RE rlcfgﬁ I, C
of the periodic track tion

t Kk dul d
c{)?(r:esggngsatphg%dfi?’ggu%&fgé'm?q‘ \tlt\ﬂl c eee[":w edpxnd: by ?‘?’H’of"ﬁ’hﬁ Sevieael, spect r um

of in phase with the clock signal obtained via photodiode 27. During
the recording of data in the information areas 9 switch 53 is open
and the clock signal'is recovered from the reflected auxiliary beam
20 16b via photodiode 50 and is delayed with the delay device 51 by an
interval adjusted during the read-out of the synchronization areas
8. The switch 53 ig operated on command of the synchronization
signals read from the synchronization areas by the read circuit 30.
_ The invention is not limited to the embodiments shewn, which
-4 25 relate to a data storage medium with a subdivision into sectors.
. The invention may also be used in prepared record carriers for the
storage of digitally coded audio, video and other information in
more or less continuous information areas. _ '
Furthermore the invention_is not limited to record carriers in
30 which the recorded information 1s detected via reflection of the
- laser beam, but may also be employed in record carriers where the
: recorded information is detected by detecting the radiation
transmitted by the record carrier.
Althqugh the description with reference to the Figures is
based on the use of laser eeAms; it is'alternatively possible, in

- particular during reading, to employ focused non-coherent 1light
beans. '
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t he synchronl zation areas substantially exhi bi ts a -zero point. 4.

record carrier as claimed in Caim3, wherein i n—t—he%@—s&nehr—emzatlon
areas, information is recorded in accordance with |on
whose power spectrum exhibits a zero poing, at the IEI [I iwm lﬂ
wherein the frequency corresponding to t e period rack
nmodul ation is equal to the bit frequency of said nodul ation. '

A record carrier_as clainned in any one of the preceding Clalms wherein the

i nf oz mati on afed¥S¢ontain an optically =~ 28 C L M S detectable
conti nuous servo 11|:ack A andcobder elanridre pempwidiiog t raackadbahiloatsensittve

constituted by.ahipfl Wk TRok! 2t l00.Qhable SRS SucnALbpGr ¢

carrier as cl ncl us wherein the |
periodic tr ackpummlaatdemnctajslsonlsansteat edh bp arpduceddbt a eR&ﬂéﬂitmdth%m on of

the servo tra r £ il @ CPAnESrddR o Ml ddi@agdai M5 1
“to 4 inclsi vggidvmrgf?fdn c’?ﬁg{&e??o%é ?’r?rack nodul a't I on |% coﬁst | tutleé:d(1 by an

optical |y det&et aggardapes kKeiBpeh SROERY 9% ofPnceptric track patterpecghich
carrier as cl ghégrd icBrflledi M7 1ntda@E®I Forsahd fémhi@mnh/mmibaédmie:x,t ends

between the surface of .said record car I Sit ate Io sai d
surface. 9. AYidcHh% & @&iﬁi&‘ §§a%’| a‘ffa J&g?%algﬁy °8ﬁ%£\(;f ft°ﬁ'lenatt)ir eced ‘5 Vé ai Im;
wheg ein the peétieddbit tiraquenuydin atheoinfiosnstiver avgnss cehereia the subs&daeﬂ

undu’ ati o NayhNhe? /&Wﬂatﬂat 300 Glds 2 JH30alIRRLY SaokQ1ddiGnpailsed &f sal d

~ nodul ati ol apparatus for acturi nf] record carrier as
cl ai med i n anypticalhe ﬁ'@@éaﬂﬂg Gaqithe, lafermatiomglayesnand ophesgpReyiony a

radi ation bea@bbﬁ’es%ﬁ’&bs & M&'&ué:‘f@ tﬂ’o%Cklhpé“ t exfen ﬂoﬁve?ospedﬁiﬁﬁr bbegh®n t he |
substrate, a nodul ati on device for ting the ins adi ati on beam
in order to pA&etfadl %a??feﬂe?‘?%%t‘tqnaéﬁ fﬁﬁ?ﬁl Shs5ARGhE ‘i{lﬁee’gﬂBiﬁaﬁé And

means for appbpimng ssaiid b&dloﬂlitOlﬂrSﬂﬂSﬂdduWaﬂonf genattatdng | ayelodkn digeal
|nscr|bed substrate

nodul at b g L Y I
1 ayer . o515 corres bnc? ngAr(]:oasa:léd?a{&%d %ip f ue @ foEC?grmrg&%Aﬂgmer ein
sai d nodul at i dmgthalilze icodedh | mléqmat:i,omd;mmr rggording An aﬂdppaﬂﬂaﬂ-t!s as

claimed in Cea)BautPron WSV Rde $A1E power spectrum.

2. A record carrier as claimed in Claim 1, wherein the
digitally coded information to be recorded is coded in accordance
20 with a.modulaciqn whose power spectrum exhibits a zero point at the
bit frequency and wherein the period of the periodic track
modulation corresponds to the bit frequency. _
3. A record carrier as claimed in Claim 1 or Claim 2, wherein
the information areas are spaced from each other by synchronisation
& 25 areas, both types of area exhibiting the periodic track modulation,
| and wherein the period of the periodic track modulation corresponds
to a frequeﬁcy at which the digital information power spectrum of
the synchronizécion areas substantially exhibits a zero point.
4., A record carrier as claimed in Claim 3, wherein in the
30 synchronization areas, information is recorded in accordance with
a digital modulation whoee power spectrum exhibits a zero point at
the bit frequeney, and wherein the frequency corresponding to the
period of the periodic track modulation 1is equal to the bit
frequency of said modulation. | _
35 5. A record carrier as'claimed in any one of the preceding

Claims, wherein the information areas contain an optically




nmodul ati on device is a focusing nodul ator for r'mdgl'_ar_i_ng—phe——di—anerér of

t he radiati on beam at the surface of the record 30

apparatus as clained in daim 10, wherein sai “ﬂim‘)ﬂ!‘: ce S
adapted to make the radiation beamoscillgge in a r tison*at the
surface of the record carrier. 14. An apparatus for recording
information on a record 35 carrier as claimed in any of the Clains 1
to g, conpri Shggectablédéﬁickﬂibxﬁouéﬁﬂ) t#8cioptdndakheneine tné Gerdod RC ttirdigk a

radi ati on beam to, the infornation area a eco. rr a recordin
0 "ol giaeion 3 hUrhteiFed pE S AsEaTiceh Telp el pF b kR O
dependi ng on tkseidi gital signal to be recorded, an optical systemwth a

detector for detegling oifig ciade gtwnaais&e'meqnyf&g e S8 dhag PO 1004 C

track nodul ation 'Vvia sensitive “recording ayer ab
band- passs f i | tleelfsdrve exahesein n'zj\et periodée ktrack negdulasian ha epasttused oby put

and means for ,appdivaid :tahﬁapluqaklﬁieﬂadf fcﬁetéaevse&qem ng circuit to
synchroni se the di |taI signal to be recorded with the perjodic, track

nodul ati on so tHat AtFREOTH; bﬁ‘t‘é?" 35 chrined & avvsone @br Hiagy LAles & kd
phase rel ati oms hh@lwwb &ﬂiedeneruhedperﬂoﬂacktﬂ&k mamdml:mn oz apdstiastedi d

power . Spectrurpp c‘l’pFﬁ%atliq rt%E:H:?b tra&l gee%l i n ]ﬁ"m’ conpri si-ng
of

optf.cal neans g an auxi i ary Hf or mati on ar eas
behi nd t h® nodul atésd bearedogd lcaamengatshslamedr rimt iGGain edor deekedy $8hhs of

the nmodul at ed gagwehap &%ﬁﬂ%tﬁ%a'&ﬁfé:ﬁr %@afereat tRY ddiRade of ShOEK-bedal

froma signal derive rom.tne auxiliary beam and means for synchronizing
t he i nformati sarwkar pad) aplevels sitHated cbadolusaideguif@str wi t h sai d generated.

clock si gPald 16. 9 An Aa&eaaﬁf Uarkodr raeadwgnea "J‘.QCQ&yd oaadr bf e&heasrcdeauggad | nI
any one 0 aj i ncl usi-v se Qr matji-on ar _digita
i nf or mati on h&dad n"’ %‘(’:"&Fdé‘b" Wrﬁ@%‘fs “?)CIR‘ Bé&ﬁl"ﬁ% is §“’(’ﬁ‘§f“ﬁ% A*Fains
14 or O aisn 1xadvdi mhdmabﬁtmmg)rmwamngrh chicicdls torgt ealduive Smamhe ng

said informati oné(a]d' 85 Osﬂid Do 1 Lagiation beam a detector for detecting the

radi ation rec@ Vel m'sal d peri 0di c track nodul ation via said radiation
sensitive |ayer ari®.25 Anr agpatdton rfocecivpodffatoningi @ [ragend j¢arsier as

information arqggned® {Paghy ! §€Ukhe f BhetithiCLBhs!, NG dupF 1T deBAST FBE ON
signal from supplying a radiation beam by meaﬁs of which the track pattern is
20 inscribed on the substrate, a modulation device for modulating the
. inscribing radiation beam in order to produce said periodic track
modulation on the substrate, and means for applying said radiation
sensitive information layer on the inscribed substrate, said
modulation being optically readable via said layer.

25 11. An apparatus as claimed in. Claim 10, wherein said

' ,‘}r‘.

modulation device is an intensity modulator.

;.

12. An apparatus as claimed in Claim 10, wherein said
modulation device 1s a focusing modulator for modulating the
diameter of the radiation beam at the surface of the record

30 carrier.

13. An apparatus as claimed in Claim 10, wherein said
modulation device is adapted to make the rad;ation beam oscillate
in a radial direction at the surface of the record carrier.

14. An apparatus for rec&fding information on a record.

35 carrier as claimed in any of the Claims 1 to 9, comprising a
radiation source, an optical system for directing a radiation beam

to the information areas of said record carrier, a recording

(6



t he ‘detected radi ation, and a band- pass filter for extracting the cl ock
signal fromthe detector output at a frequency at whic
of the recorded digitally coded |nforrrat|on exhi b| lﬂj‘ "lllﬂllgu uml nt and
means for applying the clock signal to tt}ﬁ read ci ni satlon
during read-out of the recorded digital formation. An optically -
- readable -disc record carrier having a radiation senS|t|ve | ayer on
- whicgh digital ,inf [ d S I

descri bed i TPl B BRMIRYRE R codiE0H Ran URSROAE B the Blgtear
dr awi ngs. @ignal to e Eecprded), 9n -optgcal Aﬁvsappawémsaf deteshionf £oruri ng

an optically #%g@emge dhgC Egaqrc@o&awceivedha\fwﬂ 2gd1@di aumiéen&atckve
| ayer on whic Ital 1nformation may be recorded substantially as

descri bed wi tw%?@l"énc@% o SAigureaddatom  senelcdBfpaTRFPRYl % adPttS. S

19.  An gppargdadspda’ fu@&r $oP JexitRh O HRL RGO ABcRNeigRAl Cﬁb{n)’tﬂeeﬂdﬂb&t%rdl sc
record carrier havi n‘gjca r adi gt i on ﬁn}'?SI tive

Il i tal
i nformation nBFPBE PELJIABE SeHSIRRNYE™ |§Peas 8%‘%0%888 Wtﬂ'er gf&?'é'ﬂ'@é to
Fi gwe 6b of éﬂteum:mangmmgisk anhengsgitam stknaa.pparb}t uecbuiedr @tth d:hleg

i nf &rmation op, 30400t L £ah! ym afiﬁﬂd Fgeecgi Y rin?érm\ibﬂg

radiation senSitive |ayer |ta o Mt on ey BeTecor d
sub&t anti al | yr@gtﬂ%ciﬂi b%dfiﬂﬁeﬂh Phéﬁ%r@ieéiqt’@hlil’ gkt sghd an%Fil’Si'E)f t‘t%

_acconpanyy ng fHsAh O3 ard hadsARPFERUSpdRruheadi Ng an optical ly readable
disc record carrier having a radiatiqn sen5|t|ve | ayer on whjch digital 15

i'nformati on has bkdn rAScAPRAFATES LY Flelesd \Foablafms dps perPeRitirer QPEISce to
" Figure 6¢c of dduasagepnpirusicnay da:av&mnaajz beda appahat uaféﬁatwadamsan

~optically re I SC_r.eco arri r dlatl senS|t Iayer
on which di galiegﬁq ngbrr‘r’ﬁfil ateﬁ 5 %’e%tré &ié'gdg}éeugisfgr y aer edgc i bed

with 20 ref eneamseofothe gmdséa&d anrdigtioh bhmamparﬁyr ngetchramrmgsthe23 An

appar at uggf or. yegdi Yol £2B4! Qau.% gefagawea 4?5& %C%Q | §badl@Vidag @

radi ati.on sensitive yer on I tal ornmati on een recorded
subst anti al | y‘ﬂ%‘sdéﬁr |sbwf\ﬂp!-#q8ef‘éiﬁer’r@é°wtrt9‘gu%’§iﬁ& aﬁelce}sOfoft highe
acconpanyi ng fldh FLS bed® with said a?éheraééh VB %tiglﬁalf or reading an

optically readabl(f disc record ca{r|er aving a I‘%dl ation sensitive |ayer
on whi ch digital An apparatus for reading a“record carrier as claimed in

any one of Claims 1 to 9 inclusive, in whose information areas

20 digital information has been recorded by means of apparatus as
claimed in Claims 14 or Claim 15, which apparatus codprises an
optical system for scanning éaid information areas with a ;adiation
beam, a detector for detecting the radiation received from said

periodic track modulation via said radiation sensitive layer and

ur

25 radiation received from said layer in said information areas, a

read circuit for extracting the recorded information signal from

y

' the detected radiation, and a band-pass filter for extracting the
clock signal from the detector output at a frequency at which the
power spedtrum of the recorded digitally coded information exhibits

© 30 a zero point, and means for applying Ehe clock signal to the read

circuit for synChronisatioﬁ during read-out of the recorded digital
information. . - _

17. An oﬁcically readable disc record carriér. having a

radiation sensitive layer on which digital information may be

35 recorded substantially as described with reference to Figures

1,2,3,4,5 and 7 of the accompanying drawings.

(&



_ i nformation has been recorded substantially as described with reference to H_ﬁ

Figures 6¢c and 10 of the acconpanying draw ngs. 25 AT apparatus—for
reading an'optically readable disc 30 record carnjss aN | i ation
sensitive layer on which digital information has [memmllﬂu@'"@n
'substantially as described with referencegto Figures 6c anat 1k ok the:
-acconpanying drawi'ngs. 26. An apparatus for reading an optically readable
di fsglgr ecord carrier having a radiation sensitive |ayer -on which digital '
i nfOFmati on has beengqrecQr tant | - ' | rence
to Figures 6¢ and 1986f CA?‘th ccg{r?r%af%;%i %%uf%?%%&ngé%?%%%&ﬁ%%i%déﬁ%

- speci ficati on dias resend rasprierideving aprrstiotbpy isepsitigealpiercemtdioh i gi nal
typescript. | Ed):}.ggés’alcﬁﬂ%@ﬂdltfmf ou WP RIEENS WAnlA1§1 4 lagkbtived waad.

The ori gi nal cript containihg these amendnents may be inspected on the
premni ses of t meferancnt toyHigure ba of the accompanying drawings.

5 19. An apparatus for recording information on an optically

readable disc'record carrier having a radiation sensitive layer on

[

which digital information may be recorded sﬁbstantially as dgscribed

with reference to Figure 6b of the accompanying drawings.

4

20. An apparatus for recording information on an 0pticélly'
10 readable disc record carrier having a radiation sensitive layer on
whiéh digital information may be recorded substantially as described
with reference_to-Figures 6b and 13 of the accompanying drawings.

21. An apparatus for reading an opticaliy readable disc
record carrier having a radiation sensitive layer on which digital

L information has been recorded substantially as described with
reference to Figure 6c of the acéompanyiné.drawings.

22. An apparatus for reading an optically readable disc
record carrier having a radiation sensitive layer on which digital
information has been.recorded substantially as described with

20 reference to Figures bc and 8 of the accompanyiryg drawings.

23. An apparatus for reading an optically readable disc
record carrier having a radiation sensitive layer'on which digital
information has been recorded substantially as described with

reference to Figures 6¢c and 9 of the accompanying drawings.

[ o

25 24, An apparatus for reading an optically readable disc

record carrier having a radiation sensitive layer on which digital

information has been recorded substantially as described witﬁ

reference to Figures 6¢c and 10 of the accomﬁanying drawings.

25, An apparatus for reading an optically readable disc
30 record carrier having a radiétion senéitive layer on which digital ,
" information has been recorded substantially as described with
reference to Figures 6¢ and 11 of the accompahying drawings.
26. An apparatus for reading an optically readakble disc

record carrier having a radiation sensitive layer on which digital
3 information has been recorded substantially as ﬂeséribed with
reference to Figures 6¢ and 12 of the accompanying diawings.
The text of the specification has been Teproduced by photocopying the applicants original

typescript. It may contain a few amendments which are difficult to i
i to read, The original
typescript containing these amendments may be inspected on the premises of the Patent Oft:ice



