16 February 2006 1 Optical data storage medium and methods for reading and writing such a medium
The invention relates to an optical data storage medium, having an optically readable information
layer, with a first optical reflectivity, said layer having an annular zone, with an ifhEetpaaph2o9@nd an
outer periphery, outside the user data recording area, said annular zone having at least one first type
of sector provided with a permanent information 5 mark, having a second optical reflectivity different
from the fifSPBFH A PV HHEAVE M %ﬁ?éﬁ?éﬁé?@ffﬁ?ﬁvﬁfé?ﬁé&%aré’&ﬂmhe permanent
information mark and recordable identification mark from such an optical data storage medium and a
method of writing a recordable identification mark onto such an optical data storage medium. 10 An
embodiment of an optical data storage medium of the type mentioned in the opening paragraph is
known from United States patent US 5,671,202. The embodiment described in this patent application
is an optical disk that has optically readable patterns in the reflective layer outside the user data area.
The patterns are readable with the naked eye or 15 by machine and may serve as a permanent
information mark. Opticaldats stamaoe]lasdtiparticplady dawstedle: anelinrtchanag recopdinglin optical
recording disgs is currently finding increasing use i tqf high-densijty storage of large quantities of
data. Datal SO IR TSRS N0t ThgRAF B oo A AU A AT SSrald b 8Btage. In
the opticalwabardingsnpelipiterihenthioroiasiopeispielifie vac it ohighs2ddite isterdiiomred aaiddiation

beam, e.g. a focused laser beam, with the optical recording medium, A recent type of optical storage
i PASTHE AP 8 R RO ECHPS SUSHALE SRRt ASHEPIE MARIREISR Anotmer
type, i adahiiidn hheis ghescapabdiiyidal dedvetitis iditfeneatiGoarasettaropidifiedlcthiese. types are
generally referred to as write once/recordable, erasable or rewritable optical storage.djsks. Examples
are Compact Disk 25 (L /BXSPHSBIL RS eI BIE RS TSHgHas (P Se i R
DVD-RW, nfaMOntid V¢t caid davifi excas manie firony (AN, optiddDlitakMidee edtiarmingl(®OVR)-red
and blue disk, where red and blue,refer. to the wavelength of the radiation beam, e.q. recording and
ronding 1a305 BB A8 FGhcory S0 Bo A ACIIE B oty AB S TL AT PSSt R s
recording stack of layers comprising a recording/information layer that is responsive to radiation having

a 10

An embodiment of an optical data storage medium of the type mentioned in
the opening paragraph is known from United States patent US 5,671,202 . The embodiment
described in this patent application is an optical disk that has optically readable patterns in
the reflective layer outside the user data area. The patterns are readable with the naked eye or

15 by machine and may serve as a permanent information mark.

Optical data storage, and particularly rewritable and write once recording in
optical recording disks, is currently finding increasing use in the high-density storage of large
quantities of data. Data storage, in this context, includes digital video-, digital audio- and
software-data storage. In the optical recording medium, the information is retrieved through

20  the interaction of a radiation beam, e.g. a focused laser beam, with the optical recording
medium. A recent type of optical storage medium has the capability to have information
recorded on the medium after its manufacture. Another type, in addition, has the capability to
have this information erased or modified. These types are generally referred to as write
once/recordable, erasable or rewritable optical storage disks. Examples are Compact Disk

25  (CD)-recordable (R), CD-rewritable (RW), Digital Versatile Disk (DVD)-R, DVD-RW,
DVD+RW, DVD-random access memory (RAM), and Digital Video Recording (DVR)-red
and blue disk, where red and blue refer to the wavelength of the radiation beam, e.g.

recording and reading laser beam.



relatively high power level. The impinging radiation changes properties of the recording layer of the
recording stack. The total recording stack has an optical reflectivity and may be 5 seen as a reflective
layer. The property changes of the recording layer result in reflectivity changes laf Febriecp2iiog stack
and are detected optically through the interaction withZan impinging radiation beam of relatively low

power level. Thus, the data encoded by means of the property. changes can be recovered. For
example intensity, phaslftﬁfﬁmr?ffﬂaﬁ r&ﬁ%@iﬁ SR FERRIISE Fachdtiort 5 BE SR by a
photo diodeayané eanyested inte adeiiaab it aignals.cf ineleatsisalsignalsdraisulseayently converted
to a format, which can be conveniently manipulated Ea#]a séggéal processing system. In agrder to provide

basic disk iRfSHTROHENRRedewch T fupifeiin ORI eheRgg BI RS INEF iR ek pitch of

the disk anghthieavelenalihpeededTas teadirgording ling Rapamsphesl iefieumivatp andaikybay be
present on the optical data storage medium, 15 The ggr anent information mark is present in an

annuldr zoWEHETR S 65 ET 1AMEr ARG BORFTHER EH S YIRS SRR R may e.g.
be a so-catlethfRasaieneosiethk arickRf hredosistidgppficaligricoug it endticingn mahufacture of the

master disk of the optical . data stor medium. Such a master disk is used to ufacture a
o caliod 2UARIBEP AUAET GG 9 BALS CE BOHe Sl L ARG B L RGARSARS tion in
the form ofhitsropert glidipes tachks. rEbey badcbdesamplisaspsatigfised enpotssedipitsHangwmtted

such that the . information can.be read without radial tracking, and g reduced. density may be used
uch that SIS WA AN 5 GRS CLAP EO T ATAP P B DG o =
simpl® LEXxaembihedladth@ldegaatonrinsatsaguehthecobjectédedentoimthevapticabpibk-up unit (OPU)

of the optical disk d%\{{e. In Ihfﬁ ltDVR format both tgges of reading are possible. The 25 PEP consist of
1 revolutiof°BY SRR REGPHAIRA P U RIPFSTAPRR M8 Leveral tracks, e.g. a radial zone of 0.7
mm. The PEP method i$nadsdeu se @riow 1 S bMagtiekd iBptieai S Qe M4I) disksspecieitigriofiniernational

standards |ISQO/IEC 10089 (1991) and 10090 (1 . In order to provide copy protection security for the
dta storoth i AT M R R ABh B R e SR SCE0 s S UPREL storage
medium whidtingOahesmau it iefsanatdabieiendifidatipasenada theispecdrdableddentifiediion. mark is

appli?%to ﬁECh individual §t<;r)ra e medi%rcps, e.g. otp.tical disk, and is %if g{g@%%or each of t em.

© erman?nt 1nto 10n,mar. PI‘ ent 1 an annd{akr) 7Zone ge an mner.angd o If'
Therefore this'type of recordable 1dentification mark ‘cah not bé& applied during manufacture of the

master dispefdplibiey dpiidah giaknase b is tvautdiim phyth atasve py optical cibkdRiake kavedtd Psame
identiﬁcati?lggpfrcl:(dn]é?s ir?gb o1 a%%(())geg’written during manufacture of the master disk of the optical
data storage medium. Such a master disk is used to manufacture a so-called stamper, which is
used to press optical disk substrates containing permanent information in the form of pits or
20  guiding tracks. The bar code comprises patterns of embossed pits formatted such that the
information can be read without radial tracking, and a reduced density may be used such that
it can be read with an additional simple bar code reader in the optical disk drive, e.g. a simple
LED combined with a detector, in stead of the objective lens in the optical pick-up unit
(OPU) of the optical disk drive. In the DVR format both types of reading are possible. The
25  PEP consist of 1 revolution of the bar code like structure which is repeated several tracks,
e.g. aradial zone of 0.7 mm. The PEP method is also used in ISO-Magneto Optical (ISO-
MO) disks according to international standards ISO/IEC 10089 (1991) and 10090 (1992).
In order to provide copy protection security for the data stored on a storage
medium, a need has been felt for a technique for providing an optical storage medium which
30  has a unique recordable identification mark. This recordable identification mark is applied to
each individual storage medium, e.g. optical disk, and is different for each of them. Therefore
this type of recordable identification mark can not be applied during manufacture of the
master disk for the optical disk, as this would imply that every optical disk would have the

same identification mark.



The recordable identification mark may, for example, be a bar code, representing a serial number,
which is written into the write-once or erasable recording layer of the optical disk. During recording of
copy-protected content, the user data, i.e. audio/video/files, is encrypted with alkelyethratis béged on
this recordable identification mark. 5 Examples are copy protection for recordable media (CPRM) for

DVD-RAM and other, e.g. newer generation, rewritable formats. During copying of the encrypted user
data, which are presenfﬂaetﬁéﬁéa%laa@ffa@sﬁ&%la?&am% BEETAIME dE ARSI mark of the

original cafepieicaeopirdii0ihebtargehivrdivumithacatsththerharcivware efdhe Rriveoslifie]tatget
medium is not designed for erasing the identification mark of the target medium and copying/writing
the 10 idthEﬁ%%f?BH éfﬁlbf]ﬂﬁ‘él%ﬁ?ﬁ%r%% rﬂ‘.’Ws‘FgQF&?‘ﬁi%CSH%B‘E& P iifuirThas another

recordablexigrotifigeditine s arkniriiabavandykapthapiplieddd dhdbiingdésdatavudastiieatnaiayRr that
reads the cloned medium is not able tq constryct the corr riginal ryption key, since it is

neces aril%%@ﬁ%ﬂ?ﬁ&%@é?&%‘f@l‘éni ?ﬁc‘?é%%lﬂerﬁé %?@i{%?cﬁar g@?&%@% 8UBEHES
recordablenisestifiaaiiatiomnatwbeidongioghiashpwopiadepnteof tihis argienisdibdaorcaliat hiecopying
or cloning of the disk. In ord(?r to%)lace the correct recorﬁblgﬁid&ntiﬂcation Eﬁgﬁ %f&the.or'ginal disk, a

hacker firsPIF4E0 bHAS Y& Pt Brei B0 SATHISFSATIRRIR StHESAYSR BY éffly to write
a recordahietideotifiationhanandhaicdarhedpeads: théhaehengiethdatiayd bistdnak gétreredidable

identification mark is known undey the name of 20 Narraw Burst Cutting Area (NBCA), which js
feaiblo 0P R e B DR MBS R o R G A B NS A B0GaRE o
predegermidedtificntitar marieo il storeradidiam 2 A% il theempandrigcaméediprovameanithéran earlier
type of recordable . identification mark known as Burst Cutti rea (BCA), which required an even
piti AR A e e SR e N b
which is ofplhgee tasakdisadtyihe .cldisdmatlladiphassbhangmseoot dirg tayet oréyirtad dpeplipdony vapor

depositing, or sputtering. The recording layer thus depgsited is.amorphou exhibits a.low
oteotion KBS ST GRS A et U R i A DS fing area
of this layeromhstdiist d1e wondptdtelyearifStatice chankhtehosetogmmorly dplat e Battd as imitadization, and
whichJakes, plage pihe fingl prase i producyon af each medium,, This i performerd n a production
apparatuscalled an inftianzer, I WhICH & 1aser Béam €cans’ &rd heats the moving recording layer to a
temperatuiédehné lbvatitsnmmeltingf i pe patal eibkit adiaoker ifs sielery stadlizatidin tecopdisiture, causing the

f‘;ggm? d‘;ﬁdéo?%%r?]{é‘?%{} J?X@kﬁf%%sé%'{l%ye aid SR AP RS Srsiizs aRah Mathas a
y tracks of the
mark that corresponds to the encrypted data.
This kind of recordable identification mark is known under the name of

20  Narrow Burst Cutting Area (NBCA), which is feasible for CD-RW, DVD-RW, DVD+RW,
DVD-RAM and DVR red or blue. This NBCA covers a predetermined annular zone, e.g.
from radius 22.7 to 23.5 mm, and is an improvement of an earlier type of recordable
identification mark known as Burst Cutting Area (BCA), which required an even larger radial
zone.

25 The recording layer may be an amorphous/crystalline type recording layer,
which is of the erasable type. This so-called phase change recording layer may be applied by
vapor depositing or sputtering. The recording layer thus deposited is amorphous and exhibits
a low reflection. In order to obtain a suitable recording layer having a high reflection, the data
recording area of this layer must first be completely crystallized, which is commonly referred

30  to as initialization, and which takes place in the final phase in production of each medium.
This is performed in a production apparatus called an initializer, in which a laser beam scans
and heats the moving recording layer to a temperature below its melting temperature but
above its recrystallization temperature, causing the amorphous recording layer to crystallize.

This production apparatus crystallizes a path that has a radial width of many tracks of the



16 February 2006 4 tracking structure. The whole data recording area must be crystallized which is
accomplished by moving the initializer beam in radial direction while rotating the medium. However, at
the inner and the outer regions of the disk, e.g. for DVD+RW within a radius of E@IebrmararidoOéeyond
a radius of 58.5 mm, the disk may be partially crystallized by using a pulsed laser 5 beam in the
initializer. So recordable ?F%ltlflcatlon mark, e.g. bar code %attern may be written outsr?e the data

recording & SUele Shat B CE B AR B I PF TSRt YRR AerPBESHAY the

disk in corts}aﬁbalﬁgulﬁrMﬁi@ﬁrzyr(@al&i)lmedelTdneed@@@mméemmglﬂfﬂmedmﬁkﬁﬁow%na@m&e disk.
Production costs negligibly small, because the recordaple |dent|f|cat| mark_is written during
initalizatiof T LS SIS FEIREE AT ACoF BT Sy Thid ProeBdsTarey INRARE RMGY phase

change reeeydingdayeiute 5&6Qﬁdapieeideskthfﬂﬁ§t&19mﬂﬂn}8cﬂ?smmaley e@aﬁ@blp@@aﬁwg@f it is written
using he e or_the inverse ert ge, of the recordi er as is, used for erasable user data
recor sbﬁ%@d%ﬁ%%f‘&ﬂa t6f g fﬁ@ryﬂrr%?ﬂ? ity B trieat ape%aﬁg & FUCRAFASSS: FAY B beyond
58.5 mm isvgieraraliyidorse dhardooiindaia 1eBording ray de ﬂiﬂ@é’%ﬁ@ﬁ%ﬂ&dﬂdﬁﬁ(@f@(ﬁ&ﬂed to use a
relatively low hit-densit tter are user data, in o der to have reliable ctlon
Senerally TSR A5 JEGe S SRS e o et b RO Ry Bemicrometer
in tangentigldiettio fdandfiaBonierataterd i adidldiiskliProd Wibingostsecordabigitdesiifitation mark
has been emons%ted f Rwﬁénd 20 DVD+RW, Since wrrtln record le (r{% fIC |on mark

VD
is part of tHSANRHY FEERTRR IATFaT B A S B ke S AR ER LR A AR ézt?&%’&rﬁ
disad@antqgmeﬁhﬁthﬂk&té%%dm%@té}ﬁmhdeam@dlpe@é/&ldﬂg&eedmﬁgoar/eﬂdﬁs is that they
both requrre arel e radial area or zone fthe disk. This is.because the.bar code has to be
roact-out RO R R RS PR AT BT SRS e 6 AU GBS Yo o .
the disk eahemmet’ge\yh@remy&mge&fehﬂmmemgpﬂgar ahskldre\zlef@miafmtmnmmﬁaeeamen@e bar

code needs to have sufficient radt\al |n wglcase C ‘{) smcc-% tgeed aI| c;’her type of
[

NBCA-type writer needs margllca Cllellcc mtodate Tof ecc‘éﬂ rc %El;c%lly n EF\ er o%

mm, whenandibagotink 185 mods. g‘Ehariﬂﬂstwomertlmm iimn e daiaat tedimigl thraat tﬁe:mfa&,s:lnwld be at Ieast

0.3-0. m the 3 second 0 1cViltfon |mBIe A ta m%rgrin of 0.1- gg rtEm isr |red at the start and

the s%op p%sel for andlﬁ'u at thé' it Irlzoc}:-)‘r written b)c[up gode 1S AMBNE SveA re 3 |1\51e eccentrrcrty with

respect to hhectratikbsloviiéclttiave been written during mastering, e.g. pregrooves and PEP

Generally the initialization laser beam is rectangle-shaped and measures
approximately 1 micrometer in tangential direction and 100 micrometers in radial direction.
Writing a recordable identification mark has been demonstrated for DVD-RW and

20  DVD+RW. Since writing a recordable identification mark is part of the already required
initialization step, it is an attractive and economic method.

A disadvantage of both the ISO-MO type PEP bar codes and the DVD-NBCA-
type bar codes is that they both require a relatively large radial area or zone of the disk. This
is because the bar code has to be read-out without tracking, thus its radial width should be

25  sufficiently wide to accommodate for, e.g. the disk eccentricity when the disk is read in the
optical disk drive and furthermore because the bar code needs to have sufficient radial margin
in case of NBCA-type, since the initializer or other type of NBCA-type writer needs margin
to accommodate for eccentricity, typically in the order of 0.05-0.1 mm, when writing the bar
code. The first condition implies that the width of the zone should be at least 0.3-0.5 mm; the

30  second condition implies that a margin of 0.1-0.2 mm is required at the start and the stop
position and that the initializer written bar code is allowed to have a relative eccentricity with
respect to the tracks which have been written during mastering, e.g. pregrooves and PEP

embossed information.



embossed information. 16 February 2006 5 It is a disadvantage of the known data storage medium
that addition of a recordable identification mark to the permanent information mark requires a minimal
extra radial space of at least about 0.7 mm, unavoidably decreasing the availalle Edeusigta®iérage
space by the same amount. 5 It is therefore an object 8f the present invention to provide an optical
data storage medium of the kind described.in the opening paragraph, in which a permanent

information mark and a HetSoh 4B ISR AR SRESFEEkBRME SAMAIIEERIM, 210 without
using addifi@padsbléiad sRavetibhimenjestis pehierrdimtbahtitio artviareganeshasiaiieasixane second
type of sector provided with a recordable identification mark, having a third optical reflectivity different
from the ﬁfeﬁ@ﬁﬁea?? él&ﬁ?ﬁﬁ}.a%ﬂ\étrg'Vsrﬂgle%ﬁé"?éé@ié]iys%%fé‘éaFét&ﬁﬁ%@daYB At YRe JalsvigLe

identificatigpateask hecauseatieuannular zone, which is already used for the 15 permanent information
mark, is used again for writing a recordable identification mark. In this way a hybrid zone is created
contai%ing a mixture of permanent information marks and recordable identification marks. In a
preferred embodiment the first type and second type of sectors form an alternating sequence in
tangential direction. Evirg/_ "even’ sector is of tge permanent %/ﬁ)te 20 e.g..embossed, while every

"odd" sector is of the recbiHISE RS LPIGEIRG WSRItS BHARY lé’fbgoa?ﬂgg\? SGRRIEL g 1ayer.
This allowsttheglearidiotatidni laiehdystoibeddntie: ioperingtinrdgerphh dihnyioas pesaateig. In other
words the in{ormation from bqth sect r%is. ead immediately after each other and quigkly available for
processing IR AHBHEPEHEEA DD e BN TAB AL FRaS R AL SAYS A I Format and 2
spatidd bit-gethdensityg widitioare sididtepiially equal to the physical format and the spatial bit-cell
density of the permanen]é infoijmation r?frk. A.bithcel is orlgjg%ed as :He le i%th of a se u&nce o{va piece

of reflective layer and a SAHELSFEMBY lééaddﬁst]ﬁté S ATUFAE D R ENTIR T SHR SHEHHARE OF the
minimal lesgttoopi@sdqdevideofcapiabdeaticafiéictiion layek dndiagacbitbbpei cdntifiscirdtynark in case

of the recodable dentiication matk. Thg 30 enalh is easured in e direction oL scanning spot of
a focused TAATATION BEAMS WhichPS Ud&d Tor Yehding'Sut theperan@ntifeARation ark 'and the
recordabler¢dentifitaiidontifrrkiod hextkhgtawkttie bitneddl; Horibewhind dosheilyisisaditatéad in Fig. 3 with
refer?g ce Blélrrrnn%glaelnt information mark, is used again for writing a recordable identification mark. In
this way a hybrid zone is created containing a mixture of permanent information marks and
recordable identification marks.
In a preferred embodiment the first type and second type of sectors form an
alternating sequence in tangential direction. Every “even” sector is of the permanent type,
20  e.g. embossed, while every “odd” sector is of the recordable type, i.e. using a write once or
erasable reflective recording layer. This allows the least rotational latency to read the
information from both types of sectors. In other words the information from both sectors is
read immediately after each other and quickly available for processing.
In another embodiment the recordable identification mark has a physical
25  format and a spatial bit-cell density, which are substantially equal to the physical format and
the spatial bit-cell density of the permanent information mark. A bit-cell is defined as the
length of a sequence of a piece of reflective layer and a series of embossed pits in case of the
permanent information mark, or the minimal length of a sequence of a piece of reflective
layer and a recordable continuous mark in case of the recordable identification mark. The
30  length is measured in the direction of the scanning spot of a focused radiation beam, which is
used for reading out the permanent information mark and the recordable identification mark.

The length of the bit-cell, in the time domain, is indicated in Fig. 3 with reference numeral

31. In other words, it is the length of the smallest “light” and “dark™ area of the bar code.



31. In other words, it is the length of the smallest "light" and "dark" area of the bar code. 16 February
2006 6 The physical format is the structure of data, i.e. permanent information mark and recordable
identification mark data, on the disk including the channel code and error correttidicioadey(HDE). An
example of such a structure of data on the disk is: Preémble + Sync + data (encoded using channel
code, part of ECC) + PastAmble, where 5 PreAmble = Gap + VFO; PostAmble = predetermined set of

bits to end sequence col¥chY SRR IeyTHSMpaRE I AIbRRE I PHABEIOKREN BB (PLL) and
its slicer, (whigbcpadiolmdie fioangnrecoNeRta W chegiskestindlig Bt dateciioopde sedtterdrhe function
of the gap will be disclosed |ater according tq another aspect of the present jnvention. Thus, the

same timiﬁ@l?rgﬁg%ﬁp@ﬁEﬁgﬁ?céﬂt%ﬁml(ﬂ?%%ﬁglF'z%tﬁfcé}’ﬁrﬁ?eqa&%%&g? 4K Bcc decoder 10 for
both typespret datbl@repessibdatdndiis wayishe icHenrwiioadnpaatbtynes) of Begroksbtamwhereetected

with the same data detectiop circuitry after e.g. low-pass filtering. of the signals from the first and
Secon by IS FHE AR R o ke A ACR BEGH T R bR OTS PEC SEHSEMially equal
and are regogrizeHdor hoth ihpatesardablarigentifaation chadk e (16 ] areeitgdnent (wigemation
marks withouy, the need for different logical decoding circuitty. Therefore the hit-cell lengths, which
termine RFS LA FE e SN e SUGRAREAT) REfIE 0 HBHDRICA Tl AN Bl b i
substantiafiypeauabQhisonisto-faatetberdingsicah @ppeajaece thther¢eaarahableiidemificatian marks
may differ from the physical a rance of the permanent information marks but a filter in the
roat-out SJATTAY T PEO AR T (RS 96 GASIERERe T e ARG RO et o P SEbype and
four $econfdbiyjoehsgptarsfalea pregppitidiethis way eight sectors are present in the zone. This
corresponds to the numper. of sectors present in.th§ g[ﬁ(ter data reC(t)rdin re?‘ﬁ%f the Q%%e t DVR
disk. This allows the us no'iblmgaé'a e'fl fﬁbatéf)dlnléjl %8 S ﬂﬁﬁ@%@c‘i 6 8089 i H8%rea for
read-out ofdhe detidesc2bon thewdaneffeukize tovoiesthélfenin dinfeba eguntiainoy didhiesnarks allows for

are-read in case one of the ﬁgtgrs is damage arlg data Ba({;not he rig%a fllg_)mﬂtshat especlflc sector.

Preferably,s‘?ﬁ%npet}%easneecﬁ ThfoRh ARG R KA ThE r 8O SIS T 165 Mmiafks comprise marks

that are ofdiiisstaatidbyeqiyendhis reodgiatehfschetehbascprdyisie itentificistoe ssasndnd tiedatively
easy to implement. 30 In a preferred empodiment the permanent information.mark comprises
ﬁ;esg fjor aQ g ﬁn‘? r9

pluralities BY B AR PEREERTETATS YOG S AR TSreB el s Ll
Therefore the bit-cell lengths, which determine the spatial bit density, are substantially equal.
The physical format, which is detected, is substantially equal. On micro-scale the physical
appearance of the recordable identification marks may differ from the physical appearance of
the permanent information marks but a filter in the read-out system may compensate for this
20  difference.

In yet another embodiment four first type and four second type sectors are
present. In this way eight sectors are present in the zone. This corresponds to the number of
sectors present in the user data recording area of the present DVR disk. This allows the use of
the same timing signals as used in the sectors of the DVR data area for read-out of the sectors

25  in the zone. Furthermore, the four times redundancy of the marks allows for a re-read in case
one of the sectors is damaged and data cannot be read from that specific sector.

Preferably, the permanent information marks and the recordable identification
marks comprise marks that are of the bar-code type. This modulation scheme has proven its
robustness and is relatively easy to implement.

30 In a preferred embodiment the permanent information mark comprises
pluralities of pits in the reflective layer forming substantially an optical phase structure,
having said second optical reflectivity. The permanent information marks in the sectors of the

first type are, e.g., of the ISO-MO embossed type, thus equal for all disks from a single

master, i.e. from a single batch.



having said second optical reflectivity. The permanent information marks in the sectors of the first type
are, e.g., of the ISO-MO embossed type, thus equal for all disks from a single master, i.e. from a
single batch. 16 February 2006 7 The information layer comprises an alloy of meétakbheing2abte to
switch between a crystalline and an amorphous state,ne state having said third optical reflectivity
and the other state having the first optical reflectivity and that the recordable identification mark

comprises areas having SSidRTAB Y ROOIRATe S higydalb R atidoodtiore of the
metals Al, 626y &, al @y Jtal1p0,akit AgaosphbuSitRed oAgiRd AL imeindhiied speik8hefiehivilyese

alloys allow the writing of the NBCA amorphous-crystalline (A/C) type of marks and are used to, e.g.,
keep a unitftfe'ds ﬁ?ﬁfﬂﬁ@rl&vﬁﬁi&ﬂ FH8PYEY bﬁﬁgi%ws%néfﬁ@%&gﬁfﬂﬁﬁ@&fﬁ%fﬁ?aaﬂlﬁﬁcanon

mark represgitsdafprinatioslkinkechiosthie wser datealgeftent af lisyesiical dgtacstapage editm. As
explaiped in the introductory part this may 10 provide a secure way of co rotection of the data
st in B QLTS ARA bR Prdai ik, NedBrch B ek e S NB B USHAGn the
annular zoge,sbiiiesophicad asloyagiowatiwridiagcsinad NBOa apeitiitd pacagapihdoasmatpeotain a
recordable identification mark but only has space reserved a repared. for.the placement of at least
fselpipotn 2\ ricn stk A e s ety o N R
reflectivity Rli¢ferabityfraenéberdiibtojadasiielirRetivityk it phiscaasm tberapbadistodagehameaediudatis specially
prepared for receiving a recordable identificafion mark a c.or(gnf(l;}ig the invention. In some cases it
may be et USRIt SRR S RES AT I A3 PSR A e LSS P B Bhoment of
productionped it medivid weng ofili@syitprealetidihis tipeah @eseptinatirtiokagdaneduanfishexplicitly
included in the scope of the invention. The invention further relates to a method of reading the

permanentififdffation mark and recordable identification mark from an optical data storage medium
according to the inventidnc@dingrisingesoadnikigdhefahn ilacmiviethyidhra facusedofatwdipicheam at a

scanning 2? \rlglg(r:]ir}g .inr'%agéegrtj Gltlhneﬂrl(é,;fIe%teltrzl1 li htafrP t%g gorcl:utsced g\giatriggop am with an optjcal
detector, detedthg rgﬂlectloﬁ dllﬁ“grences etr\l/ve%ﬁatrhg ﬁﬂ} brical retieétivity andc%w second optical
reflectivity idt il e fonanerk botaynhation sprark raswheonret jingpthed€or the placement of at least one
15  second type of sector suitable for the recording of an identification mark, having a third
optical reflectivity different from the first optical reflectivity. In this case the optical storage
medium is specially prepared for receiving a recordable identification mark according to the
invention. In some cases it may be necessary to record the identification mark at a moment in
time different from the moment of production of the medium, e.g. after its sale. This type of
20  optical storage medium is explicitly included in the scope of the invention.

The invention further relates to a method of reading the permanent information
mark and recordable identification mark from an optical data storage medium according to
the invention, comprising
- scanning the annular zone, with a focused radiation beam at a scanning

25  velocity,
— intercepting the reflected light from the focused radiation beam with an optical
detector,
— detecting reflection differences between the first optical reflectivity and the
second optical reflectivity of the permanent information mark and converting these

30  reflectivity differences into a first alternating electrical signal,
— detecting reflection differences between the first optical reflectivity and the
third optical reflectivity of the recordable identification mark and converting these

reflectivity differences into a second alternating electrical signal.



30 reflectivity differences into a first alternating electrical signal, detecting reflection differences
between the first optical reflectivity and the third optical reflectivity of the recordable identification mark
and converting these reflectivity differences into a second alternating electrical sigfeirieyPRlgiary
2006 5 8 Itis a further object of the invention to provide such a method, which is suitable for reading,
said permanent information and recordable identification mark with suybstantjall ﬁ!vy the same detection

system for both the periah &t HIGH AT AR08 PRieddn R iehtr A S RSAISThis object is

achieved ipuiha e firaldang seiaqnemaliennating eleahcaldsignatih e ddieiechnoimalawiass band
filter with a cut-off frequency ins 1, which is lower h he anthmeﬂ%product oalge spatial
I

frequency BRHER 36 ﬁé%ﬂ%ﬁ%mﬁnmﬁ%rn AOFP TR TSI ABE NG the

focused ragiadidabdeatentnfinigida ftagkembossed permanent information mark generally comprises

series_of pits with lengths of different sjzes. 10 As djsc ssed arlier one bit-cell of information
Genorily 16 raprosentoa B A P IACLEEHES 01 BIRS T FRIER <A Rk P UpRt e EOHED StfREed with

a blank arageiilfardieveaimel dengis asdieiseriesioh pusOTﬂwﬂ&@élneysmreéjleﬂlaEB fowaathalh@series of
pits are radially aligned, that e series ig repeate adlaII outwar haV|n the ame
Fangentiol BOLROHET PRSI TR LTSN RSEb Yy PR b DEAG S I6H e WHRGER AT bltking 15
establ|shed163aﬁhamahdrg/eelécmﬁbeﬁedeuus@mrﬁadmwenmtiﬁgmltﬂmreng)ﬂgeednastenng
process, in either the first or the second ha# of the hit-cell. E% a logic Izerqm EfP it may.be
representdf BYPE" H@f%‘i%i‘&mﬂ% U RSPREH S COTBREED BT R LR 5 R Sh F]e&“rféﬁeéf the
PEP 1it- ceﬂmdoadmieamﬂeﬁ&lﬁtkuélmmemﬁmm@rﬁﬁdaw pst&;eewﬂed bip dhrisecgnddalf of the
PEP bit- ceII and noﬂg |nt e firs halfo e PEP bit- c Ef hah t| Le[#ltsar liied to represent
one bit. THY PARIATSIGHYF g r?%?B% SH{’YH%P 155 N et {t5 3488 g electrical
signal, hadengeiaiivaty doiids e piserityis bedause dhid deRiePduispot Heansitie piiearofradialtpmbined
with the facf tha tfurther ore sll}%h%;f/lscans the tr gs in radlal d ctlon %ecause of the 1%enerally

present ectinthi amng 336}56 SelsorﬁP Sa l,llll‘lY’lvar aﬁbn hsél%p %ﬁe&lnve 25 The

recordablwmmﬁn:alﬂnn alanks ﬁnﬁyrbewmttemqnfmiﬁmmmday@roﬁmwmmnprm aracﬂdiﬁg of metals
B S SR S R A L APPSR i v optel

mastering process, in either the ﬁrst or the second half of the bit-cell. E.g., a logical zero PEP
bit may be represented by pits recorded in the first half of the PEP bit-cell and no pits in the
second half of the PEP bit-cell and a logical one PEP bit may be represented by pits recorded
in the second half of the PEP bit-cell and no pits in the first half of the PEP bit-cell. So

20  multiple pits are used to represent one bit. The read-out signal of such a permanent
information mark, i.e. the first alternating electrical signal, has a relatively high frequency
because the read-out spot scans the series of pits combined with the fact that it furthermore
slightly scans the tracks in radial direction because of the generally present eccentricity, e.g.
50-100 pm, of the optical medium during rotation in the optical drive.

25 The recordable identification mark may be written in an information layer that
comprises an alloy of metals being able to switch between a crystalline and an amorphous
state, one state having said third optical reflectivity and the other state having the first optical
reflectivity. This is also called a phase change recording layer. The recordable identification
mark comprises areas having said third optical reflectivity. These areas of the recordable

30  identification mark are corresponding to the series of pits in the permanent information mark
with the exception that they are continuous. So, when using the same PEP format, half a PEP
bit-cell may have the first optical reflection and the other half may have the third optical
reflection. Furthermore the area with said third optical reflection may be continuously written

in radial direction, i.e. no tracks are present. Therefore, when reading out such a recordable



reflectivity. This is also called a phase change recording layer. The recordable identification mark
comprises areas having said third optical reflectivity. These areas of the recordable 30 identification
mark are corresponding to the series of pits in the permanent information mark \itfebheagx2epsion that
they are continuous. So, when using the same PEP fogmat, half a PEP bit-cell may have the first
optical reflection, and the of?ner half ma have the third opt| al reflectjon. Fﬁrthermore the irea with

said third SfFRLT AHER AR a%ﬁ?sf;mm@ﬁ GhthsRiieRl sty hersd wAEREME Hesent.

Therefore,tw@edﬁadltwlﬁuhgmmeqm@@blaak@ relrivary m@ﬁ&m@l&@tl&@@p@fbmarﬁawmdhe OPU
read-out optics of t eoptlcal drive, thioread -out s%tal i.e. the eco j;lﬁem ting e ectrlc naI has
a relatively W HRHQEHX %/%Wl?fé%td fHEYesd™ 66% Hr‘ﬁ'?

filtering boﬂibtb@:&mate%eaﬁrdaab@@nabﬁmd lﬁwlﬁﬁm%ﬁﬂﬂﬁrtﬁahﬁ@aﬁb&/ﬂb@d@%ﬂé&ﬁﬁ Bﬁer wnth the
proposed I?gpropriat cut-off 5 fr quenc th mg ered s | will haye subs antlal the same
shape’in tHEBECHEIRAHYB SFe Vr‘ﬁé %%Bﬁrﬁ\{jﬂ%"*@‘? 4PR5R and 35.Ina

special eﬁttlmkimeﬂbkhevﬁﬁptlﬁeﬂﬂpkﬂﬂadl@ﬁlbﬁaﬁdﬁfﬁﬁﬁer@detﬂl@yﬁgigblﬁ Fmitidrgsdiode (LED), said
focused radiation beam havin ts ot d| eter su stan rgert ize of the
pits of the permanent m% ESH[,ﬁgﬂngl efi'lﬁa %té?ﬁ rﬁﬁeﬁllc??’ ItgefJ ‘omitted.
When a semilta@kﬁﬁeﬁt@mﬁtyam/fd@mw@ldhaﬂdﬁmﬁaﬁahmmgafkewadiosﬁcamams is used, as

described reV|ou ctrical filtering af the read-out signal may be ski ped his |s because the
2D appaite RS RORBCT B bR S0 SP RTERR FECHATED ASAhGTIGh the sl

pits im0 thevplmfmmrthablnwlmﬁow pmaslbsmpﬁrl&teiy o]ih&d‘dt&ﬂhgns wimm%bpﬁfaﬂydnmﬁhe 15
modulation tran E;\s?rk}etlrf ncti };?& oﬂ(‘MTTéar the tlcal read- 0%11 %% arat s.. The inventign further relates

to a methd§ SFithY 2 el c%lho PRIARC RS Sﬁapé?aﬂa&%% dium according
to the invegitionmcad filps &g & dasrting shesanmal laaycblekmphda Tmum@bcadmttm Ibebrappatatcepting the

reflected |Ight fro thef cused rada]tatlo beam Wlt rllog)tlc §l ctor d%%[gtm‘?% flectlon
differences v{/‘ae%ﬁ‘/t?\g ir$o Oﬁh & cwfy%h&/ e’ Setonit Sp?ca GaguIS 6esr1rlrl1anent
informatiothmpeknanddnferiingoinesek rejaciteity. diftefdnces |mtpeafarﬁtedltgfmeilngb@rlelmrlcal signal,

e AR SR M A PIRD P SR T i, 29 the frt altenating

The invention further relates to a method of writing a recordable identification
mark onto an optical data storage medium according to the invention, comprising
- scanning the annular zone, with a focused radiation beam,

- intercepting the reflected light from the focused radiation beam with an optical

20  detector,

— detecting reflection differences between the first optical reflectivity and the
second optical reflectivity of the permanent information mark and converting these
reflectivity differences into a first alternating electrical signal,

— determining the tangential position of the permanent information marks from

25  the first alternating electrical signal.

It is a further object of the invention to provide such a method which is
suitable for writing said recordable identification mark as closely as possible to said
permanent information mark without causing interference between said permanent
information mark and recordable identification mark.

30 This object is achieved in that at least one recordable identification mark is
written, which does not overlap in tangential direction with any of the permanent information
marks by using the tangential position of the permanent information marks as a reference,
leaving a first gap between the beginning of the recordable identification mark and the end of

the permanent information mark and leaving a second gap between the end of the recordable



It is a further object of the invention to provide such a method which is suitable for writing said
recordable identification mark as closely as possible to said permanent information mark without
causing interference between said permanent information mark and recordablel iEsbificai@dttark. 30
This object is achieved in that at least one recordableli@lentification mark is written, which does not
overlap in tan entlal directjon with any of the permanent information marks by using the tﬁngential

position ofitlfd H&?ﬂaﬂéﬂ%fﬂamaﬁ&ﬁm% 95 e SrRRsALENt REATIABCA PR 8 NBEN YAE Beginning

of the recqn@@psldmﬁmmmaﬂg@mmm@rﬁmmdm mﬁmag@nianﬁq@ﬂﬁi@ntma%a@mmumg a
second g PE’ ween the end of the recor%%ble 16 Faﬂ ar ‘.‘%6 10 ide |f| ation mark and the
&ETH

beginning Bt Ry Y ERE YRR 3R] é’%‘iﬁ?ﬁ}fl% large to
accommodatbdakethEERRgantiatdigfeneatitelenance Whaticar hvabiawgdieyrtogyvyiingaysteyn of the

recordable |dent|f|ca on mark. Caontrary to the embossed P |nf on marks, which
are substalifiaifip gﬁé tf@ba&ﬁ% NG e asi iR %ﬁé%goﬂﬁ%ﬁ%é ﬁéﬁﬁ%&%& the
recorded RGP 1mawmylmﬁndaaavkﬁlnglaru@evﬂammme@Wﬂ@ﬂ@@ﬁ@elmtaawgengadyp&ﬁﬂ@rgbacause the
writing syste an initialize tical.drive, has les ht tolerances. There may he sector to
Sector of CHORAHT 8 BRAIGHECST A SRICETS GHBL NFUETag I DTSR B R dbm o
recordableoidgktti¢aitonc s akaiad tpqrmm&@bmt@pmﬂbuhmaﬂ@fdmwwmen ikoeid6ethbl® An
embodiment of the data st% e, medium aclé%rdln to the invention will he described with reference to

the drawin §“ié“r?6lﬂla‘88 H%HF‘&P&RM é‘%?hg’r?%{ﬁc ﬁéaﬁ%?rt%lggg N5 In the drawings:

Fig. 1Gchematically shows a top view of an embodiment of the data storage medium according to the
invention. Fig. 2 shows a close up of a section of the data storage medium of Fig. 1. Fig. 3

schematically shows a read-out signal of a portion of a permanent 20 information mark, a portion of a
recordable identificationAnaifkeatitadning the &ﬁmﬁd@ﬁgya{eémmmmﬁge@ehsign&hsti@ﬁemﬂi]tbeing with

filter F. In Fi 1th o) data sto medlu 1js wn. Th ium.1 has an, 25 tically
readable rgﬁ%ecflvé‘el\évyerre TuR-ul opilca mlt Lf elgﬁeer%%?agﬁagvﬁn aélirrez (%PC Aan inner

periphery 3and sialouter periphery 4, outS|de the user data recording
15 In the drawings:
Fig. 1 schematically shows a top view of an embodiment of the data storage
medium according to the invention.
Fig. 2 shows a close up of a section of the data storage medium of Fig. 1.
Fig. 3 schematically shows a read-out signal of a portion of a permanent
20  information mark, a portion of a recordable identification mark containing the same bit

values and both these signals after filtering with filter F.

In Fig. 1 the optical data storage medium 1 is shown. The medium 1 has an

25  optically readable reflective layer, with an optical reflectivity r;. The layer has an annular
zone 12, with an inner periphery 3 and an outer periphery 4, outside the user data recording
area 2. Inner periphery 3 has a radius of 22.0 mm and outer periphery 4 has a radius of 22.7
mm. In Fig. 2 a close up of area 20 is shown. The annular zone 12 has a first type 5 of sectors
provided with a permanent information mark 7, which has an optical reflectivity r, different

30  from r;. The permanent information mark 7 comprises pluralities of pits 9 in the reflective
layer forming substantially an optical phase structure. The zone has a second type 6 of sectors
provided with a recordable identification mark 8, having a third optical reflectivity r3
different from the first optical reflectivity. Two differently sized read-out spots 10 and 10’ of

a focused radiation beam are shown. The permanent information marks 7 and the recordable



area 2. Inner periphery 3 has a radius of 22.0 mm and outer periphery 4 has a radius of 22.7 mm. In
Fig. 2 a close up of area 20 is shown. The annular zone 12 has a first type 5 of sectors provided with
a permanent information mark 7, which has an optical reflectivity r2 different 30 feoRebiduain2006
permanent information mark 7 comprises pluralities of pits 9 in the reflective layer forming

substantially an optical phase structure. The zone has cond type 6 of sectors provided with a
recordabe%aﬁfmea%mﬁﬁg?ﬁgrﬁaema AR DRl ?|§£fM¥y?éeaﬁ<ﬁrér%ﬁPf5ra?ﬁ%wp§t optical

reflectivity sdsnssdifieiantly sizechteacdkaiilcapetn i4haadidllvécadocubad radiiemiBeapeasamhown.
The permanent infor atlo%arks 7 and the recordable 16 February 2006 11 identification marks 8

are of the FAESEHE PESFHE I type sectors 5 and second type sectors 6 form an alternating

sequence in tangential direaiioo:dhbRr &lafei fiouti siishiyRs hanchHosic seeemndtype Haedaterscdihe
recordable |d ntification mark 8 has a sical format nds tial bit-cell 5 31 density ich are
substantiafly alaféﬁyfowh r%ﬁg&%&ﬁ H%ﬁ AUYPSdAr B B OFfBAy a?%ﬂajlatr et ffPnation

mark 7. Thﬁftn&)pefrﬁmmayﬁb@ﬁﬁhem@mahdata storage medium is made of the material Ge2Sb2Te5.

This i lloy of metals b ble to switch bet stalline and hous state,
Cate hewing te i op VR TERERAURG P R e < e S B PR iy 11

In Fig. 2 thﬁmﬁ@[m@ammlﬁaﬁ@aﬂﬁﬁﬂy8&@1@1@133&&1@@5\1% tbawitghibettirtesh apiioahitfieatidity r3,
which in this casgﬁtorresgoonds to the reflectllg%lE y of the a ous state o t er flection Ja er Thus,

the recordABbAMEARISART - RAFREE Ly e SurAREdIRP YA ﬁ? GEHRALe and © eéirsé%@ I1%e third
optica reflgetifittyt oPtioal méylﬁnavamnhdeg)fZIﬂeermﬂeﬁdeblwgdiﬁnﬁﬁzfmedm @pp@@ﬁdd@dﬂwsreﬂected
light in the erm ?;15 C?lnfor n marks? hg e reflected I| ht from the gfttom oftéh its 9 is
out of phad8" Wit ﬁ?}% PesnaRYEa' g ?%f‘fhé réd& e8It r%%ﬁﬁ R AR TRIRAA R E ce of

the light. Eh@iﬁadmsm&@faheiéﬂedmormlerldentﬁmeémdmmc&mﬁch&mahaﬂtwsmwn in Fig. 3
as Waveforrré33 T reco da le |de<nt|f|cat|otn marks 8. %Eﬁq nent éﬁ tlon marks 7%1‘l 20 the

optical datd" oarlé(jae %elgilr%l M TER S %ﬁ?byesag %SnWllgt & SHRU PSSR E TSt & %%BQ’e Fadiation

beam wﬂhmwlawdleagtheoieﬂeawmgﬁtamhmgmgmqmsed (Nﬂn)e@éﬂeﬁﬁzdih@snathmpgrmlmty of 5.70
ms. T{' © I a‘ﬁo%m %sreﬁ et lah??r ot 1-srgg 2 “z’llszee s
determlnean & Wavel ength the raﬁ |onql‘)%am an 5\8&10 k cusmg Bhje tNE of the
radiation be&mthmchﬁqmtslﬂgmm ed@ds®fnhe pits 9, resultmg in destructive 1nterference of the
light. The read-out signal of the recordable identification mark 8 is schematically shown in
Fig. 3 as waveform 33.
The recordable identification marks 8 and permanent information marks 7 of
20  the optical data storage medium 1 are read-out by scanning the annular zone 12, with a
focused radiation beam with a wavelength of 405 nm at a numerical aperture (NA) of 0.85 at
a scanning velocity of 5.70 m/s. The read-out spot 10 resulting from this radiation beam is
drawn in Fig. 2. The spot size is determined by the wavelength A of the radiation beam and
the NA of the focusing objective of the radiation beam and equals 1.22A/NA = 0.58 um.
25  Thus, the read-out spot 10 of the Optical Pick-up Unit (OPU) of the optical drive has about
the same diameter as the tangential length of the pits 9, which have a minimal size of about
0.6 pm. The reflected light from the focused radiation beam is intercepted with an optical
detector, which is already present in the optical drive for writing and reading the user data. In
Fig. 3 the reflection differences between the first optical reflectivity r; and the second optical
30  reflectivity r, of the permanent information mark 7 are shown in the form of a first alternating
electrical signal 32 as a function of time. Furthermore the reflection differences between the
first optical reflectivity r; and the third optical reflectivity r3 of the recordable identification
mark 8 are shown in the form of a second alternating electrical signal 33 as a function of

time. The length of the bit-cell 31 is indicated in Fig. 3 and is equal for both signals 32 and



25 Thus, the read-out spot 10 of the Optical Pick-up Unit (OPU) of the optical drive has about the
same diameter as the tangential length of the pits 9, which have a minimal size of about 0.6 m. The
reflected light from the focused radiation beam is intercepted with an optical det@&dfebrudnich0igcalready
present in the optical drive for writing and reading the l®ser data. In Fig. 3 the reflection differences
between the flrﬁgo tical reflectlw%(fn and the second optical 30 reflectlv% r2 of th permanent

information tnaAE TG SREANA HETH RS SrsPhriEHHting 2B dv Wihed 3t §%9i?ﬁ€fﬁtﬁlu of time.

Furthermor@\xtiﬁﬁsrsaﬂacdiﬁnaiﬁammces@eiﬂmeqda&wmm@Tﬁfbel@tlukt&fltmdzthe WIiry, eptica!
reflectivity r3 of the recordable |dent% Fﬁatlon mark 8 are H)‘fg]%v%n Jnthe fo of a se nd alternating

electrical siyi B3HRLsAHERHSOtife SRHE g ey P3migh éﬁf%g &5& 3 and is equal

for both sn@@ﬂi&ﬁébﬁﬁﬂolrﬁlﬁﬁhmamzoﬁﬁmze &%n'ﬁh% fegb eing Fe0nel abehating &leeideal signals 32
and 3 filtered with an %Iect ical Jow ass\tl)) fllter \grth a cut- oqff equen§ of2 Hz. This is
Jower harPE2 RIS WALHRTE S RIHRRREL SAITh PSR CPBrh SR PP UBRR DY & &HF of the

pits 9 of theffrsinanens wﬁﬂfﬁﬁlﬁl@f‘afe&EKSYleﬂh@lﬁQ&lpatﬂﬂg/ﬁ‘@ﬁll%@i&ﬁemﬁm m&:ﬁﬁ@used

radiation 5 beam. Note toth odlments ith ot aI fre uenC| f the pi d other
cut- off frequencies of t ﬁlf@ igﬂ?@Wﬁh%ﬁ’ép%e o’rhsllh E l%fﬂ8rﬂ1 # M he

result of fiImhwmyemmmmo%&@ysmhwarﬁplﬁlnmb@tﬁmvefd?m 3 aﬁd/\w/efgémﬁl@ aad 35
respective?/. The amplitude of waveform 34 and 35 is generally not equal. 10 Alternatively the
permanen rmation mark 7 and recordable identification mark 8 of the optical data storage medium
1 arel bead-out with a fomjsadarﬁlﬁﬁatidfe beﬁmneﬂhiﬁfbiﬁganﬁﬁateﬁ Dyiral lr&ybtdimiitidgﬁfmdeic(hED) with
a wavelenﬁ%li(zgt $g{)e of 6459 690 nm. Ia% 2there d ?ut ig 0%10 ogta ed wi h this LED has a
diameter, WRICHi8 5&&5 ﬁ'fla%’é?%ﬁalne ‘ér% gr%e e plt§ PHYESE] gﬁgﬂt FitoPmation mark
7. This 15 madadugsmhﬂeﬂ h@adhgha\EmimﬁgatmaadeEIDaahimmmmmuﬁemmwwmpal
mlcromete The %d-ogt |gnal enerate thlsgs‘eo}l]ﬂ(l) Sha?fﬁ simj art shape of
Waveform orfnﬁlg %rsmc1 t erlﬁﬁ destiictive mterfserence orthe? a 1o} the

reflection ritstiowiell yharpet tﬂ'dmmmemtbeﬂa]ngenspetof%wpprﬁmnhmrtfmpﬁ[mamﬂi Jintdiimation

marklg the recfllecttlon IS I8 wer thadn when |t qep gent in,the blank area, having no 20 s 9. The
1S NO and 1n re 11 ma casu. an Seve a
relatively Iarge sposlp "Size IS no stlngwsh the separmte plfs goFthe permanent information

mark 7. Theielecteicsd. Imepa&sdnamghhbgﬁafaﬁlg vatisthe kgroged’ reguirethbesanise of thésshaptical
filtering™ angw %%t%?n? g); ?(li*'lg 3. Due to scattering and destructive interference of the LED radiation
the reflection r; is lower than r;. Thus when the large spot 10’ is present in the permanent
information mark 7 the reflection is lower than when it is present in the blank area, having no
20  pits 9. The relatively large spot 10’ size is not able to distinguish the separate pits 9 of the
permanent information mark 7. The electrical low pass band filter F of Fig. 3 is no longer
required because of this “optical filtering” and may be omitted.
The recordable identification mark 8 is written after first scanning the annular
zone 12 with the OPU of the optical drive, as described earlier. Reflection differences
25  between the first optical reflectivity r; and the second optical reflectivity r, of the permanent
information mark 7 are detected and converted into a first alternating electrical signal 32. The
tangential position of the permanent information marks 7 is determined from the first
alternating electrical signal 32. The recordable identification marks 8 are written and do not
overlap in tangential direction with any of the permanent information marks 7 because the
30  tangential position information of the permanent information marks 7 is used as a reference.
A first gap, not drawn, is left between the beginning of the recordable identification mark 8
and the end of the permanent information mark 7 and a second gap 11, shown in Fig. 2, is left
between the end of the recordable identification mark 8 and the beginning of the subsequent

permanent information mark 7. The gaps are sufficiently large to accommodate for the



The recordable identification mark 8 is written after first scanning the annular zone 12 with the OPU of
the optical drive, as described earlier. Reflection differences 25 between the first optical reflectivity ri
and the second optical reflectivity r2 of the permanent information mark 7 are deddtieaiand 006 verted
into a first alternating electrical signal 32. The tangential position of the permanent information marks
7 is determined from the first alternating electrical signal 32. The recordable identjfication marks 8 are

written andP88HIE! AVEAls I (LN EREISE ANt LN RIS B A & B A S DInkS i R FRArks 7

because thigidOdangential position information of the permanent information marks 7 is used as a

reference. A first gap, not drawn, is left between the beginning of the recordable .identjfication mark 8
and the end of the pernfak& fﬁ?&?ﬁ‘gﬁBﬂ%%ﬁ’?&l?fﬁﬁdWé%Q SHA g8 heres ?H%ﬁ}}} 348t

between theagnd @fiikiad deofaiatle idepplicatioduriappBodndtihe drapinspngalihe subseqtediim

permanent information mark 7. The gaps are sufficiently large to accommaqdate for the 16 February
2006 13 tangBRtAAf ﬁh?&ﬁ?{%ﬁ‘é%ﬁﬁéécﬂ{%%%ﬁlsﬂ%%iﬁ@g CE%HE%@TH‘?ﬁaYsE’/%%E REMAEBtical

drive and @PddmAdeiefaired ang gt ecane micvsay i it déheaitrdardablridaotifipatipraghark 8 is
using the initialjzer aratus during productign ptical data storage medjum 5 1. The initializer
apparattss NG CEHIRE AL Tor HBTSN G (1o Cath DI HBN B AUA A Tk 7.
Further thesaméomatbog daiusedias deddrpeddin gherpreyisssprrapiapblatiroiiersedyantage is that,
contrary to_the OPU of an optical drive, the initializer writing beam does not require radial tracking
during w5 PECAUSe BF 6 AR AR SSAPE DB NSO RSP dSLSs reduces the
time requinddnfiofisstitngriing edirelabie Waidentditatiqre maskbd. chiyd sahe keitihg (eahtiiguermay be
employed when thel acanning of the o tical da stogage mediurln 1 is performed ig1the initializer
apparatus%gﬁglfﬂgaw HAG Y e MEINAD WIRHPHRE ILITP b SaHE T SHERH BB i e 1

above-meptidbhedemdddihednidadliustris¢eniather than limit the invention, and that those skilled in the

art will be able to desigr}m%% ternati(¥%l%t5t€éna odiments without d(?faartingiﬂo the s op of the
he

. ? ¢ note Qve-men 18%6 embodiment ustra %rq‘f € an
appended claims. In the claims, any referénce sighs placed between parentheses shall not be

construed laslinhiti ngvtei@baind Tie thvsedskaded prisirgist ediripriddd ar deompnseas alleamtiot exclude
the presence, of elements or steps athef. than those listed in a clajm, The ward."a" or "an" preceding
Ie BruPiERs alher e inadain ;

an element ABeE HSR e XAAHE PPN RAE IS SRRa R Bf SBRRSRRSEHIS TR MBS cHat certain

measures @ffer2ficeesiias phacadiie cif fenrentldepestddind @l dies does dot Indicatettiratl aieofiisination of
these word "comprising", “comprise” or “comprises” does not exclude the presence of elements or
steps other than those listed in a claim. The word "a" or "an" preceding an element does not
exclude the presence of a plurality of such elements. The mere fact that certain measures are
20  recited in mutually different dependent claims does not indicate that a combination of these
measures cannot be used to advantage.
According to the invention an optical data storage medium is provided having
a hybrid permanent information / recordable identification mark in one annular zone. Thus,
less radial space is required than when writing the permanent information mark and

25  recordable identification mark in separate annular zones. Further a method to read the hybrid

mark and to write the recordable identification mark is provided.



measures cannot be used to advantage. According to the invention an optical data storage medium is
provided having a hybrid permanent information / recordable identification mark in one annular zone.
Thus, less radial space is required than when writing the permanent informationieitic@nd 2806
recordable identification mark in separate annular zones. Further a method to read the hybrid mark
and to write the recordable identification mark is provided. 16 February 2006 14 CLAIMS: 1. An optical
data stora&é‘ﬁ@ﬂﬁim (1), having an optically readable information layer, with a first optical reflectivity,
said layer having an annular zone (12), with an inner periphery (3) and an outer periphery (4), outside
the user data recording area (2), said annular zone (12) having at least one first type (5) of sector
provided with a permanent information 5 mark (7), having a second optical reflectivity different from the
first optical reflectivity, characterized in that the annular zone (12) has at least one second type (6) of
sector provided with a recordable identification mark (8), having a third optical reflectivity different
from the first optical reflegtiifital A étBrQ%’é'ﬁ?écﬂél@ﬁ%%@%@%ﬂ&ﬁi%ﬁﬁ%ﬂ%ﬁ&%&@%&’ |
wherein the first type (5) and second type (6) of sectors form an alternating sequence in tangential
direction. 3ay&h @ﬁtﬁarfaaw@iéahgeélﬁ@éammseiql Koes e T iy larsrope whdrevithtia iisesrdable
identification: pack, (&) has anRiusiol g @ndarsiaatint hlral 3tk demsitrdB Whighidehular

substantially equal to the physical format and the spatial bit-cell (31) density of the permanent
informatioAqRafkrhaxingriolsaise0riatiss idnege hed dRsHAT(RIAEEsHATHE FoPCTRIfASTE BYermatigierein four

first type () AR WaPHEONCLDIE (PHRECIOMR AIGIR 8t Bronf iNORliERL Hale fipLeg qedium (1)

according to any one of Claims 1-4, wherein the permanent information marks (7) and the recordable

identificatiShafagiHaz@) It Bighs arBGZoned Daras sddeasbane seeomhiwpsicd) tppagEdaddium
(1) accordiggHq % RAB1C EelRiMS doninaD B £ IRNG L EMANEHE IR QLMAURRMAR (&) CRBREIRES

pluralities of pits (9) in the reflective layer forming substantially an optical phase structure, having said
second optlEdINEBtigRg B Tebruary 2006 15

10 2. An optical data storage medium (1) according to Claim 1, wherein the first

type (5) and second type (6) of sectors form an alternating sequence in tangential direction.

3. An optical data storage medium (1) according to Claim 1 or 2, wherein the
recordable identification mark (8) has a physical format and a spatial bit-cell (31) density,
15  which are substantially equal to the physical format and the spatial bit-cell (31) density of the

permanent information mark (7).

4. An optical data storage medium (1) according to Claims 2 and 3, wherein four

first type (5) and four second type (6) sectors are present.

20
5. An optical data storage medium (1) according to any one of Claims 1-4,
wherein the permanent information marks (7) and the recordable identification marks (8)
comprise marks of the bar-code type.

25 6. An optical data storage medium (1) according to any one of Claims 1 - 5,

wherein the permanent information mark (7) comprises pluralities of pits (9) in the reflective

layer forming substantially an optical phase structure, having said second optical reflectivity.



7. An optical data storage medium (1) according to Claim 6, wherein the information layer comprises
an alloy of metals being able to switch between a crystalline and an amorphous state, one state
having said third optical reflectivity and the other state having the first optical refteEtivityagnaoibat the
recordable identification mark (8) comprises areas 5 hHaving said third optical reflectivity. 8. An optical
data storage medium (1) according to any one of Claims 1 - 7, wherein the recordable identification
mark (7) répresents infoPARBEA RS 18 dselneD) s esAtsr Sidedpiial Bk tBrage medium
(1).1009. llhﬁf@lmﬁmdﬂm?e%tsff@gﬁmh 'Lmo(yl))ffﬂﬁévtkﬂl ' lﬁdir@mﬂ( ')aHM f}&&téﬁ@@t%@lﬁfﬁliﬂﬁﬁagﬂa;)’@éréwith a
first optical reflectivity, said layer having an ann one (12), with an inner periphery (3) and an outer
periphery ) BB A APEAA FoEhhp P AR b E RSP YR (105 WAt G SERARE one firs
type (5) oftsecian ppardsladvithvatparnnang nhériesralion ilibntmackt (), ai (B revapertinfammation mark
(7) haying a second optical reflectiyjty different from the first optical reflectivity, characterized in that
the ansnulall?aé’d?l%sﬁ’ﬁﬁ)tgl‘é‘é YA reHEENAY-and prepared for the placement of at least one second type
(6) of sector suitable for the recording of an identification mark (8), having a third optical reflectivity
different frgm the first (;%ircal reflectivity. 20 10. A m?ﬁb(i)d of rfgading the per ent information mark
(7) and recordable. iderRGRIH A8 S R-IHBAN A28 LRSS AR () A4 dimd i claim 7,
comprisingvéeasinitig teeozditsd 1ddntifitaiotoslise dMadiatiombaarsaiaiseankinpty eheaityr Pha
interceptin§ the reféect%d Iight fg%én the focusezﬁl ra i&t/ion beam with an optical detector, detecting
reflection diffEFEHRCESBLRR 8?} afﬁtéir%%eti% efie ivity and the second optical reflectivity of the
permianent information mark (7) and converting these reflectivity differences into a first alternating
electrical signal (32), 30 detectirl%reflection diff%renc tﬁftv.veen the firﬂ 0 ti%al)[eflegtivit .and the
third optical reflectivity ot thPHSEOHIXHICII&RIREHER (AR HAE R 908HHHY tRALD PRkt
differencesayin aiskaddtalpeicdtiafcetadtyicadidignal (B3)ngharactetizedie (hay, thétlitst mndrsecond
o B S AR iAo AT e s BRI Sh a2 cotof
zone (12) having at least one first type (5) of sector provided with a permanent information

15  mark (7), said permanent information mark (7) having a second optical reflectivity different
from the first optical reflectivity, characterized in that the annular zone (12) has space
reserved and prepared for the placement of at least one second type (6) of sector suitable for
the recording of an identification mark (8), having a third optical reflectivity different from

the first optical reflectivity.

20
10. A method of reading the permanent information mark (7) and recordable
identification mark (8) of an optical data storage medium (1) as claimed in claim 7,
comprising
— scanning the zone (12), with a focused radiation beam at a scanning velocity,
25 - intercepting the reflected light from the focused radiation beam with an optical
detector,
— detecting reflection differences between the first optical reflectivity and the
second optical reflectivity of the permanent information mark (7) and converting these
reflectivity differences into a first alternating electrical signal (32),
30 - detecting reflection differences between the first optical reflectivity and the

third optical reflectivity of the recordable identification mark and converting these
reflectivity differences into a second alternating electrical signal (33),
characterized in that the first and second alternating electrical signals (32, 33) are filtered

with an electrical low pass band filter (F) with a cut-off frequency in s which is lower than



16 February 2006 16 the arithmetical product of the spatial frequency of the pits (9) of the permanent
information mark (7) in m-1 and the scanning velocity of the focused radiation beam in ms-1. 11. A
method according to claim 10, wherein the focused radiation beam is 5 generatéd Bybauligh2 edeitting
diode, said focused radiation beam having a read-outlgpot (10") diameter substantially larger than the

pit size of the pits (9) of the permanent information mark (7) and wherein the electrical low pass band
filter (F) is Ot ¥H A RRMHE O HriRAG % ?&%P&amfié@ﬁﬁfcs%}&? fﬁanez%%w&ﬁtﬁﬁﬂeaﬁlaata 10

storage maditlinas tlaihed iealain Tctampasing searsingadigianbulal zonps (12), with a focused
radiation beam, intercepting the reflected light from the focused radiation beam with an optical
detector, detecting reflection differences between the first optical reflectivity and the 15 second optical

r_eflectivity pl_f,the permameﬁiemfgrmmriga&@(zi)mmd, @therﬁiﬂg;tﬂgggeteﬂﬁn&w&y @&ﬁﬁf@gflc_es into a
marke7) AOHTURE ok HRCHEN 0 AP B 35 AL R RN PTG B (AL rcabie
identificatidimm@tk {BhIsmmtitgriampieihaneiscint s2Q oyeitapiin(thngent pkeiiestiannmiimanyof the
permanent information marks (7) by using the tangential.position of the germanent information marks
(7) as a ref'é?é%@, ?}gg\)’}’rﬁlﬁfglﬁg?g%%ﬁ{lf b&ﬁ&%ﬁbﬂ@a éﬁﬁﬁw 315 8Fﬂligaecordable identification mark
(8) and the end _of thg_pe(manent information mark (7_) and leaving a second gap betwe_en the e_nd of
i (1) B3whore the Qe EH) Ard SL orH) G 10SE DA o0 B Bl dhgnmen
tolerance tatagemiediobidined biyithedwriihdsystesmpifithezrecordable identification mark (8).
— scanning the annular zone (12), with a focused radiation beam,
— intercepting the reflected light from the focused radiation beam with an optical
detector,
— detecting reflection differences between the first optical reflectivity and the
15  second optical reflectivity of the permanent information mark (7) and converting these
reflectivity differences into a first alternating electrical signal (32),
— determining the tangential position of the permanent information marks (7)
from the first alternating electrical signal (32),
characterized in that at least one recordable identification mark (8) is written which does not
20  overlap in tangential direction with any of the permanent information marks (7) by using the
tangential position of the permanent information marks (7) as a reference, leaving a first gap
(11) between the beginning of the recordable identification mark (8) and the end of the
permanent information mark (7) and leaving a second gap between the end of the recordable
identification mark (8) and the beginning of the subsequent permanent information mark (7)
25  where the gaps (11) are sufficiently large to accommodate for the tangential alignment

tolerance that can be obtained by the writing system of the recordable identification mark (8).





