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optical reflectivity different fromthe first optical reflectivity. The
invention further relates to a nethod of reading the permanent information
10 mark and recordable identification mark from such an optical data
storage medi um and a nmethod of witing a recordable identification mark
onto such an optical data storage nedium An enbodi ment of an optical data
storage nediumof the type mentioned in 15 the opening paragraph is known
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gui di n e conprises Eree osse Format t ed
such t hedordihg ahdfcadingtiasen beamn. be read vmthout radial tracking, and a
reduced density may be used such that it can be read vvith an additi onal
sinpl e bar code reader in the optical disk drive, e.g. a sinple LED
conbined with a il st ead of the o in the optical
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30 has a unique recordable identification mark. This recordable
identification mark is applied to each individual storage nedium e.g.
optical diVeR93/8a1680 s different for each of them Ther efore pihjgodosRs Of
recordabl e identification mark can not 2be applied during manufacture of the

master disk for the optical disk, as this would inply that every optical
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r ecor daistr iR To# fhe ©pticaldigka akthiswodld ihply tay dvety optidal disk Hwlidtinvarige adds
only a few 10 percent of tine to only this process step. Wen using a phase
changesm@éékﬁﬁﬁgm¥ﬁyﬁwkthe recordabl e identification mark is, in principle,
erasabl e because it is witten using the sane or the inverse property
change of the recording layer as is used for erasable user data recording.
The optical quality and the uniformty of the layers of the disk within
23.5 mm and beyond S 8.5 mmis generally worse than in the data recording
area. Therefore, it is 15 preferred to use a relatively low bit-density




recordabl e identification mark to the permanent information mark requires a
m ni mal extra radial space of at |east about 0.7 mm unavoi dably decreasing
t he avai | IMPEIVBIEB0 dat a storage space by the same anount. IpchsedéRief or e
an object of the present invention to pgrovide an optical data storage
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direction of the scanning ocused rad |at|on eam which is used
for readintificatinn mbk q&féhmptyt diglnfrel suhsdquentipatokwrted: teherdableodentification

identific nmark. Th f, the bit-cell, in the tune domain, is
i ndi cat"‘éadféltt gﬁn@espgng\ﬁttoﬁh?gecgy}gﬁ@g fumeral 31. In other words, it is the
length of the smalhieRihd of ttbidabRidentHRbton AlafidisXnownimdas e 9fe of VO

03/ U21S8U PCT/ 1 BU2/03S.t6 6 The physical format is the structure of data,
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( encodeebnl gdding 22TA123.5 agneandde bl improtazagnt of Ba ShvlNeb kype offiesoedabldPr eAnbl e =
Gap + VFG PostAan e = predeternined set of bits to end sequence correctly,
wher e VARptification mavk knermasBur) GuitiRg ArereBSrak evhidderegniredam ey plmeenadial ¢ s
slicer,, fwhich performthe timng recovery, which is used in the bit
detectlon to settle. The function of the gap will be disclosed |ater
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recovery LPLiirall ceLtnlhonall v edualt 2erd channel, dRgedr, a0, ok gecoder

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
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In this way the information in both types of sectors can be detected with
the sane data detection circuitry after e.g. lowpass filtering of the
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30 reflectivity differences into a first alternating electrical signal, -
detecting reflection differences between the first optical reflectivity and
t he thirdWspey@assorefl ectivity of the recordabl e identificptt/osumaid and
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f | r st ahik wmyathymd@oﬁetsrareaéd soraining msctwreroébatnanehmnmrgiatibn ecplena

because c;qﬁ read- ogt Spot }s(cans the series of pits conbined with the fact

t hat alelaepiEcaiongrky scans the tracks in radial direction because

of the general ly TP AV =W - d% Rt &2l

medi um during rotlgt ?’gﬁ%ﬁ&gﬁg%ﬁeﬁéy ﬁé?‘itg%? égisé gﬂ}a gggsd%ktﬁg &

i dent i falteralatmglsetmekcermyaltgnt&mlldirteeﬁou Evary Tfevewi seator anof thy permadrent iypeapri ses

an | oy of rret ab to swt bet n.a ct stalllne and an
AP o Cabried. Shie ety B4k iRt atihs meptie bR al YAt RS Pedia ¢ he
ot her %P%E@le*i‘é‘ﬂédﬁge H!:Src ihg Syef AhiCalowsthé E‘é&t‘r&iaﬁb‘naﬂﬁtbﬁcy © rBhbhecal l ed a
phase change recording |ayer. The recordable identification mark conprises

ar eas hlaf@nngtlcsraﬁqmtwfr Wpéﬁ)t)f seglors. dn pther werdsythe inferseatipndensm dpth sgetorsisor dabl e
30 iden S th of pits in the
per mané%ﬁ({ linﬁéélf%a x”g%elr( ﬁ%{hﬁtﬁfﬂﬁgﬁﬂ%&kﬂ(%@@g ﬁoﬁhré?ésts ﬁl Yy ar 2 conti nuous. So,

when using the sdfandthél dbodtinenttht tecardabR 1bt1’£trﬂb@hbnﬁﬁykhﬁ,v'£pli)}%&afl rst
optlcal reflection_and the other half may have the _third_ optical

r ef ectirmat apd aspatighditecelldonsitye whigh are %‘?S&Mlﬁlly CeUs U Hl&mhwmﬂefefm@trﬁnﬁay be

t L5 t.
Ther of arg PRI FRE By o el i madp e U BRI ol S

PCT/ | BladgiB bf h@ecﬁlenctemﬁa ;ﬁmcmmﬁreﬂeatmeliaymmdhlsme@%tﬂenm&nsbedlmtsmptasesofdfe t he
opt| cal drive l_ghe r ead- O'fét st}]gnal second q? ter nat| el ectri cal
si gnal PeHRanent infpumatipg mark of aawm% aarS@au%et & Dless aS gtk ellechi¥fal  of
the pengRRens airBdRimd e&ﬂmﬁaﬁémaﬁe/mfch&é mh@gecmabletlbanfﬂcaﬁan RlaR€ tecal
-signal and the second electrical signal with a |ow pass filter with the

pr 8fos dengih fr mpasugaden dag disdction o€ thesweayningiepot ef afeduserd rﬁdlactl@n@@ams gha;lh i | |1
h bst ant t he t
oo i £ dE oo ftc BT BAR foRidy Bty 118 H2 IR Ru N Heagof g

enbodi "ﬂﬂileﬁéﬁ of eeusiectll, &dtlﬁtthﬁmd&tﬂﬁm issndiened mtlﬁg Dyith rfetdiice afinlstal Ng

di ode (LED) sai d focused radiation beam having a a read-out spot dianeter
31. In other words, it is the length of the smallest “light” and dark area of the bar code.




3 and an ou

substantially larger than the pit size of the pits of the permanent
informati on mark and 10 wherein the electrical |ow pass band filter is
omitted. WRM/R1Bparate LED i nformation recordabl e i denti prgagémansigar k
read-out apparatus is used, as descri béd previously, the electrical

filtering of the.read-o si gnal e skipped. This is because the LED
appar at ug has ae]F}é‘?I &yﬂgg]'t fori lﬁg‘e% ?Of‘%ﬁ 1§upergpgent '{?vfﬂrgﬁgf’% abl e
to di shignectradblé tRnfBdtlonRhirk datd, bR ﬁleQﬁ§KTﬁ1@ﬁlmngi thé ellaamltei S mdlerpepar atel y.

The filtering is perfornmed optically by the 15 nodul ation transfer function
( MTF) aofrechien ¢l )cAh exempleefsucippstrusturs of Fafe ondbediskésy further rel ates

to a thod . .of Qwriti recqordabl e identificati r to.an.optical

dat o SrARAS ek Ak Gpote W02 ahieh Bids PEROF BOGTH EosERBICuRR 107 e
annul @reAaitle =\dph ¥FO Pusiaanblaciprbdddiniieaiet of bifd tofen@REqutCE Berréctlly] ect ed
light fromthe focused radiation beamw th an optical 20 detector, -

det ectWieye MHQ saegwlar pattemeallovdg theanharsleckeiblopp (B Lland itsslicen(whichi vity and
t he seg i tf i . i i . d
convert i ifithe ERIFFE & RedbbheRE SRRFOD LBl The SheBh by

el ect rgapakilisheodiedlosed 1stet Rcoiding1e dnothet aspgendfithé preaittinveniioh. T, fer manent

information marks from 25 the first alternating electrical signal. It is a

f ur t hesamsjraing resoviepe(BLAgehesrspptionally sqpalizen chisnnel decodsy apd BOY decoder t abl e
forp Wik bo&, 'sdoﬁcﬁfa%gﬁms?owde““ fication mark as closely as possible to
sai d pernane informatfon mark w thout causing interference between said
per manent i nf or niut thisrwayeth& irfnonatenan dath typedesectbrsoaniberdetatdd widl thEhi s

object is achieved in that at |east on ecordable identifjcation mark is
o Lt e R A stGvaRT £ T -PERJUIREPED! SHaSBAC oW TR LR GIT ¢ he
per ”ark"cEBncll %9 %Q&Bﬂs?ﬁhé‘&iﬁt‘éﬁcé@%f Wi Aghis hehich AR Ahinkth®BRicEN9Rrof the

per manent ormation narks as a reference, leaving a first gap between the
begi nndubgtanfiallshequabarst ate doeghided farfbiottathe secondable idantifi¢ation mearkfand He

t inf ti k apd i t .th, d of th
Pelsor chapnane Ged0RaR TRk sitbontE restd G dedR FEAIRE F kil and e
begi nniRGefdte tHRSiSHNSIEHRT) twiEH deie@ithe thefspatiA bitRnsBY, kroiidkRniiNey dARE are

sufficiently large to acconmodate for the tangential alignment tolerance
t hat cHie playstisl &irmet vhjch isaletgeiedi sgubspantiatly sflualhOn maisen-srals e phpsiealf i cati on

cunst HEEY ot fe SBrGERORSFan RO BTt PERRT R DT b Rearlfle 7\ e

mast er the pephaens miorintition acokdad aHtRriidthetredd-cwtsystemmaak sombedsaterfowihiabl y
have a writing error in tangential position because the witing system
e.dP ofiffesrnceal i zer or an optical drive, has |ess tight tol erances. There
may be sector topSEsLAKmA erfbembR BlHrsfiybt ShERFRSecdrd (9hESicdrQater event
overlap, and thu]snsﬁtgrPereencelﬁBét V\B{élfl tsﬁgfpr eco?cﬁgbfce r{adgéltﬁcltcaﬁéon mar ks
and pepreseregniin thisfwayraglit sectomrakspresé igtheszoac. & Hincorozspords. to 1ie Mumberteoddi nent

f the data st di .ding to the | i i .| d i bed
o th rCBreREo gt fhedth G rgording SOhBEIE RO LR SRkt Al rL G ares
sc hemiﬁﬂe%aﬁh@?inﬂﬁg stpRal8 aath&ed iile5hd dectdi@ofiiha WV Aata ok dh fot ré@DAIRE iteadebisrss hows

atop viewo i the data storage nedi um accordi ng to the

an enbodi nent o
i riRfent inghe zfigy Fugtherimone, the fius simeg pedihdancyeafitheomarks allowsder arestead dyeaspredi um

of Fig. 1..Fiqg. .3 schemati.cally sho a.r -Q i a portion of a
per man®ht o&tge ??ﬁt%rls rlr‘eia&elr% eﬁﬁf’{% d Xt& 9 V@ibgﬁe%?g%m?%%gt’ %@% gé)clft%f'ent i fication
mar k cont ai ni ng PREerablyEthb iperiva@led i fefithtion nurkarieths rgroadablaidestifidaktibher i ng

with filter F. In Fig. 1 the gptical data st,orage medi Li]ml is shown. The
medi unmartkseompsiso sagks thatare of the barsede type. This mpduletign schege hps provspdtscal
refl ect i o . ular zone 12, with an inner periphery
Hb\ﬁgﬁl%sesgngelgfégﬂle‘@)yﬁ%syﬁlt |cei@@{t&he user data recording area 2. Inner
pe3d phery 3 has # 4 prbiferseedofmiRdifemnthapeinmoterinfoenaipdremarklcdmgrises r adi us  of
22.7 In. Fig..2 a clagse.up, of area 20 is shown. The annul ar zone 12 has
211 1 oPlurgiiessTits bt BBV b Y erelpr e ol GRS AP DRSS k7,
whi ch Hﬁﬁngeai& @ﬁdo(ﬁalopfi@eﬁ bS8 dckivity YTHpetinhh &t BITbrm3Ridn/ A in thEREcBAIJTRREN
information mark 7 conprises pluralities of pits 9 in the reflective |ayer
f or mi nfrst tyrstaatd. @) ofthaSQMOcmbossmisppes thuseaualdor 7 disks frenhasinglesecond
type 6_of sect %rs %or.ovi ge‘% with a recordable identification mark 8, having
a t hi r BaSEilEafroM YBEPPIPy 3 different fromthe first optical
reflectivity. Two differently sized read-out spots 10 and 10" of a focused
radi ati on beam are shown. The pernmanent information marks 7 and the
recor dabl e



WO 03/021s80 PCT/1B02/03S.1G 11 identification marks 8 are of the bar-code
type. The first type sectors 5 and second type sectors 6 form an

al ternati WP e¥@usice in tangential direction. There are fopeTABdRGsicyPe 5
and four second type 6 sectors. The recbrdable identification rrark 8 has a
physi cal format atial bit-cell. 5 31 re sul tantlally
Baal Cto the. phyd REAORtA R Ry 45 Bptisssn oy S miqis g ALy spitel

per nanséttveemt@fyﬁedmﬁmﬂvahkmﬂo HAR stfé an@%tdt@ﬁhv'n?’&h‘id ffird chm%heéttv@at a

storage nedium’i s nmade of the material Ge2Sh2T This is an alloy 0
met al sambthn@tm Istate naving the lirgeptied refleativity tand Hiab thearacordabla mtnnpﬁoatmrst at e,

one stat t he the ot her state

navi ngtr SorEbiLs afces hivihepaR kot eBt repyiby Hofy® Moysienpgruder e

i dent i fogabf BB nikdIK AT G&MB! TSEPb, IS AW Trib€elghApthIMTtl Gaingbet) ectivity
r3, which in this case corresponds to the reflect|V|ty of the armrphous

st at e GF2Yhdes é"hpwltoaﬁalﬂqw die wittig of thﬁé\IB@A@num@sfcaMtllme CAIG)dyparir ks 8
| yd optical
P colRbRbRe YodhTR o 4| R R Gue disEpub ol HEREAREIA, pos bPBL Bl | OB 08

opposedrdferablyahé ea‘cbﬂmbledddmtﬁwatmmntaﬂerqpﬁafsaﬁe ﬁﬁbmﬂtﬁldnﬂilﬂd’em therusepdHs 7,

where the reflected |ight fromthe bottomof the pits, 9 is out of phase
with teetersrafdls epfioal @%% stgragefrediigeds sxplamed i ths nyrodfuew parh ghis mpay

degq ru {)o'vl’c?e 4 Q-6 f&%ﬂ?ﬁgﬁ%ﬁé@&h& ! Hthe ﬁ&ﬁg{és%ﬁqft ‘Pt‘rét s%t SQQ'are%f f‘tﬁg

recordabl e 1 dentifi IS scC 1 cal hown 1A

wavef omediditn. The recordabl e identification marks 8 and per manent

i nformati on marks 7 of 20 the optical data stor |un11 re reaq out by
scanni ng t he anndcSPrdRg IR apsco ”tSHe%tO!f yentiond %1 afb?é’aﬁf’ ltetPP&

vavel enghboHhedifn dobihih iR iHRpeh g {40 néiBhth pfeddpathc @ scanni ng
vel ocity 5.70 m's. The rea 10 resulting fromthis radiation

beam i ivdetttiﬁwtidnnnﬁﬂ@ut gulyhae spa]@otreser\md and paieprasadnontie igcentent abatdeashgudh A of

B P bk 8 BTN RS . T o
t he Opbpie r&léétiviﬂ?diﬂf&ént R ineQrstt cﬂ%ﬂ@@ivngr In8isase RUPtichlRoragd e

di aneter as the tangential |ength of the pits whi ch have a mninmal size
of abomedoms isspeciwiE prepated dorreceiving:a eperdabln ddenifioation mark ascpisingyodhe i s

|t o CRRRRHL' ol oAt i58ky PREELALY LGN thoicBhE ARG AR SO ridhdhlF

optica rrve tor WI’ the user

refl ecnhwmﬁhfehefremﬁs nbﬁiéhesﬂprbﬂﬁctfdnr(ﬁtth@ﬁfeﬂmﬁi elgehttecits sald. \Thid typsof t he
second optical 30 reflectivj t'i)[ of the permanent information mark 7 are
shéthn Ppli¢a) storagermediumg if P’FRJtCl metuﬁaft ihieseeneratitheinventithal 32 as a function
of time. Further ﬁ{gv@ &;mﬂg cal
reflectivity rl gﬁlﬁ?lt‘lﬁgﬁ? g%)étl%gséﬁiygg hg’?:t(:a?\%aa ggfltnkflemrlecor HB‘:I

i denti fnam]ahnd)recnntahle&dmtﬂicahmmmarknfrbinmn‘ qptmlafataastemge meedaing ecovading go
electrical signal 33.as a function of tinme. The length of the bit-cell 31

i s i ndfEILELHOR 9PPLISING NG | s equal for both signals 32 and WO 03/ 021580
PCT/1 B2/ 03s. 11 %@ar%ﬁlc% tﬁeﬁnﬁmarszonewltﬁee&aﬂe@tati%@ﬁtueaﬁ a@la%ééxﬁﬁxga' signal s
32 and 33 are filtered with an electrical |ow pass band filter with a
culs of veloeduency of 2 MHz. This is lower than 4.73 MHz which is the
arithnetical product of t S ugn f / h s 9
of the permanent ]ﬁlljtﬁ'tcgpt% Pl Sheﬂr?r‘%ﬁ lig}%#gﬂtﬁlgcféc(}%n%faﬁig&%?éﬁ%%ﬁ‘gﬁ%%‘“§Pt§}°a?ﬂs of
t he foguer,y adi ati on beam Note that other enbodi ments with other spatial
frequenci es of the pits 9 and other cutoff frequencies of the filter are

f easi bfe wi t hout detsstam& feflgotiomiitierracechatwess the Stloﬁ%ﬂtl?%‘?f’tlvﬁbi@nﬁé@ﬂ t of
filt 3 t f
54 anaBRriRpBLaIRediind 4 1t bora R i Bhad iR b PoRlerfib@mede 50 AR 01

noBo eqmeﬂectlizﬁyﬂiffeaemn lm(ehyirsttaﬁepmtlngBEnMcamigtatratl on mar k 7 and recordabl e

identification 8 of the o cal data st d|u 1l are out
-with a—focused @eteatltl%t?ﬂﬁ&%% &&éﬁt"é’ﬁeq etﬁéﬁb&‘ﬁ?ﬂﬂ ogti,tc%lr ﬁch’twtﬁrﬁ“gt%?ehg Di ode
(LED) ‘hitd\ogtichRyeglceeity of the té&rdaemeeﬂtﬁ&ﬁ%%mtd ¢dhveitihg thedene read- out
spot 10' obtained with this LED has a dianeter, which is substantially

| ar ger reflentivith difjfirences info efscednd ajfiermmtiag efectrival qmgtaianent information mark 7.
This 15 read-out spot 10" is not drawn to scale and in reality nay neasure
nore than several mcroneters. The read-out signal generated with this spot
10" has a shape simlar to the shape of waveform 34 of Fig. 3. Due to
scattering and destructive interference of the LED radiation the reflection
r2 is lower than rl. 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 |ow
pass bandWQ éx®@ass8 of Fig. 3 is no |onger required becausepef/gdijosssOPti cal
filtering" and may be omtted. The reco¥dable identification mark 8 is

witten after first scanni he annul ar zone 12 wi.th the OPU. of. the
optical drive, a tlﬁé?&‘?]i‘aﬁgg?eég?ﬁ"ngeﬁgﬂ‘ éb]?r% © §hahy %PEHP@SW%%B& ween t he
first optdufedor i&ldigs bhidl pbimdrenfiforhiion 8@ RsboRRbicGANtifRali6 atk fithr 2 of the
permanent information mark 7 are detected and converted into a first

al t er naubstantielly the janwel detrctjombygem fameoth thegrenmangnt pfermatiom rofirktand theer manent

I nformat i on %airdkst.fg I.s determned fromthe first alternating el ectrical

si gnal . a? M PRCAHOR A dent i fi cation marks 8 are written and do not
oves | ap in tangermtipdbjebt ischicvad W thiat 4 Yirsfant Recopa ralenafihg eltbRicaBdigils mar ks
7 because_the 30 tangential position information of fhe pernmanent

i nf or mate f@ieredviid aloppagsandfiltes wily mewtrpfb frequenpy in s”g aphichistlowenihan thes | ef t

b : i nnj . - i ficati : . h d
of t he PR A% Be Bl FEREAI0 L BRLG bl bR i nli BT )
i s | ef in"baidwhercirdengevdodity dffiee foeasuddatilagion Bemi inf s at TR eni®isked and t he

begi nni ng of the subsequent pernmanent information mark 7. The tgaps are
suf f i cipemrangn inferamatign magls gensallecomppriscs series\ahpits with Jangths eicdiffemubsiess- 46
13;4an . 1 | J r , . ' MGt s

oy L} e tisciind AATRRC b Bt 2GSl REaNE i RbRLARE BY o IS EREY oy
of wri bf pigs tvith relatio¢ly hipghespatdafrdqhemat dombinai kit a biankareegwith ¢hd sainde al | zer

appar atus durin roductiqn of the optj dat a,storage nedium5, 1. The
e NGt S B AR P 108 SiP ORI BRTHEBE SPHG oY BAIYpr cvent
per man%ﬁ%néd? ﬁﬁ%ﬁﬁg'tﬂﬁ eU@rﬁ'@eﬁes i 'i'éeﬁ}egfeﬁ rhdigly B0 aFEhARS i sdfRYabenti@Scr i bed

I n the previous paragrap Anot h advantage is that, contrary 1o the OPU
of an ppsitiond. This allowstihformaiion recovery fiom thisiganides roukowithouttradietmacking adi al

trackin ur. i i tin ecauys dtg.relatively |large spot sjze.

Fuls he g et by the puBL R & Bef bR it ReRided B Bgise B 165 g ¢ e
recor daidsterih@ prékeRs, iih bt tRN{iFREKhE second HABTHT thW Bit-b&18 B.LC AN Hte zBRPHIE

enpl oyed when the scanning of the optical data storage nedium1l is

per f or piidnanbe represanted by pierecaplsd i thesfirshaplf ofcthoPEP bilgedlisangarr pitsnadhsni t h
the initjali - '

enbod Mg o360 Zon bl Bl aHUE ORcAREPER B ) Be SRR Yy i oarded,
ski | | edn ile debendlidlf o tht PBP bit¢ed! 4nd ndqsiisgn thefngt ladlf €f tha PEPbidelki$oodi nent s
wi t hout departing fromthe scope of the appended clains. In the clains, any

r eR@r emeWtilcgits aft wed do RTINS Dite ThA Eeadz0w signpl ofsticha PegR@ieplied as

limti . LD ; e Y LISAdRGaT,a i on b SQati ) ' ;' does
not excélu e&%@e&%frﬂéégeiﬁg%ﬂ%? qgf@né%%@%t?gaéltsé sggﬁtgi%?&?%%y P%grsﬁég q1h?1§c§red in a
cl ai m bebmsewhedreidrbutspot smats freserel ofipitrcosibémedwitldtheSactidhatakfirthdendrhe
presence of a plyrality. of .such el enents. e nere. fact that certain
easar eteiescabs Hedraekdin et ieefiof Baranee pLHE dfimany BlfeorEroritbos Frot

i ndi catsg. t0paim o ARG BHIAL hRBivdh dhBSRHIARAIH HRSoRANMve used to advant age.
According to the invention an optical data storage mediumis provided
ha@fng a hybrid peheraensdablé ieptifeationmmark meaychregwnitten ingavinfarmation tayeriek i n

one annul.ar. zone.,; Th l.ess. radijal s LS. I i lting the
per mandREPRAFORraoboH Hststf B B sBABh Behieeh Ettfind Lt ol
separ atseatéonb stite BHMgSsaidhiddnptical reBedvtyta@d tieasthérseatb ibving tiefidst eptital 0

wite the recordable identification mark i s provided. WO 113/ 02158U
PCT/ | Bofectives. Thds iyaley oallega 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



1. An optical data storage nedium (1), having an optically readable

information layer, with a first optical reflectivity, said | ayer having an
annul ar zvee03(02P8p Wi th an inner periphery (3) and an out epcpasorpbasy (4),
outside the user data recording area (2), said annul ar zone (12) having at

| ] . f 5
mr k- (95tigealiph et Saft the BprRa Rk eRElel Rk otiof ik taROR byn el Ay o1 "
opt i Cathe k6ond GltbMiatitg e&b@e&m &fall 206 alraaﬁmy 16vta ﬁeqmﬁuy %6@91% 16 irelis at

| east one second type (6) Sect or provid w th recor dabl e

i dent i ¢utcsmnab¢fthapknn®)%nt mﬁmn:agowamaﬂc By fbbmrrgahoth &fel fst ¢ledtrigal gignpbansint from
the figst opti flecti | cal ta st or um( 1)
ncoor AR geBt finidel Hefflonl] d1om 0ok et ViGhé ol PeBBi Ry FE &) o
seGt or feduehéy fie r@étﬂ@ﬂi@ﬁﬁér@@ s@ﬁﬂuemq&vb @uﬁs@d&ﬁ@ny ltlﬁJ sadiersaﬁpe fthe AmeAN opti cal
data storage nedi um ( accord%(g Claiml 2, wherein the recordabl e

i dent i 49rBHR; Hﬁwmrktheaynpﬁagiean léf&rem,@ﬁwﬁtg érﬂ@arél Moard H. bit-cell (31)
d ty, 15 whi t. and th
apati ) bit-col | B R ARbAMC b SANE rib R SNS Rk PETRLAET (3% )
opt i caémdtat@dmﬂe(laﬁb) mmdutbmséd)racb&tmrbiaam@atvmga rad®ulspundiametsvher ei n f our

first aﬁsand four second type . ( sectors are present. 20 An optical
dat a sat .sfaa*éal kargemthan)the pig sizg Pﬁéwtmtsafthmner@n&fp FrRationgmakfgxdei n t he

k 8
Do Egerek W RIEEh| AR bepld A3 s b S B D L B T
(1) aceosdablg 1ﬂmtﬁ'myt1mnmaﬂdreﬁd-auh@pﬁratuﬁs usdi laedeschhed previomsiynthel nf or mat i on
mark (7 I | it it 9) in.th fl ' I f
ubst ST (Heea SR plRei i ipbrd TG R edbohEDapPRess
ref | echdow fedatively b ﬁ&ﬂl@@adlgutpﬁgt/ B iYRer4Bid to (ﬁé"tufg‘ﬁtléhctﬁé siiafl its hPr age

medi um (1) accordin g éo Claim6, wherein the information |ayer conprises an
al | oy tE pemnatient bﬁom@tlablmrk sepanitelyh The filtering is performed optivellpbyl then anor phous

et ngmpRgafos g3 RGO TR s B Giieal Sea Blitampatdyinn o - O ST

l dent i fication mMEpKidvedtisiCRBhESRREteA8AIEthERYf WEtiAR R deddtddble flehiificdtion
reflectivity. 8. An optical data storage nedium (1) according to any one of

C ai nsmark onito apeptiedl datarstorpgeopedim accpuidng fofthe HiveBOThEPRIPLIFNEr epr esent s

I nformation |ink 0, i cal data storage
medi um (1). 10 QE%Q%B aggllﬁ?aéasa’ ghgfogﬂ%.ree adl%ﬁ%lggga;% havi ng an optically
readable i nfor mitrlt@ﬂeﬂtﬁlgelie reflietted sight froth thpfdcasdd radihties beam iith Sadpiichlayer
havi ng_an annul ar zone (12), with an inner periphery (3) and an outer

pe7rq ph@‘?t9°t?121) out5| de the user data recording area (2), said annular zone
(12) having at | ggstypientdiodldifiBRods BenenIBERE o &Ykﬁfe@umh&&heer manent
informati on 15 mark , sal per manent orrratlo aving a
secondsespnd optical eéflestivity of the pefnflmentmformatmn mark and convertmg 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
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mar k (é’%ﬁll%é%F%gﬁé%}%ﬁg&lgg%ﬁﬁ%n@&gb%}Fn 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 2?@@&@@@6&1&@&%%&&@%9&5& (i8)shé0d. TiRAMEMEnA ARGAND 9ap

bet ween t he end the recordable
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 S of sectors
provided with a permanent information mark 7, which has an optical reflectivity r, different
30 fromr,. 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 r;
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



identification mark (8) and the begi nning of the subsequent permanent
information mark (7) where the gaps (11) are sufficiently large to
accommopdaw® é3x21s8ae tangenti al alignment tol erance that capcbgs@abaisned by
the witing systemof the recordable idéntification nmark (8).
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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 N of the radiation beam and
the NA of the focusing objective of the radiation beam and equals 1.22NMNA = 0.58 pm.

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 r; 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
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The result of filtering waveforms 32 and 33 is shown at the bottom of Fig, 3 as
waveforms 34 and 35 respectively. The amplitude of waveform 34 and 35 is generally not
equal.

10 Alternatively the permanent information mark 7 and recordable identification
mark 8 of the optical data storage medium 1 are read-out with a focused radiation beam,
which is generated by a Light Emitting Diode (LED) with a wavelength in the range of 660-
690 nm. In Fig. 2 the read-out spot 10’ obtained with this LED has a diameter, which is
substantially larger than the pit size of the pits 9 of the permanent information mark 7. This

15 read-out spot 10’ is not drawn to scale and in reality may measure more than several
micrometers. The read-out signal generated with this spot 10’ has a shape similar to the shape
of waveform 34 of Fig. 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 r'eﬂection 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
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urtherrnore, the large spot size reduces the time required for writing the recordable
10 identification mark 8. The same writing technique may be employed when the scanning of
the optical data storage medium 1 is performed in the initializer apparatus and the writing is
performed with the initializer beam.
It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
15 embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. The
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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.
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2) havmg at least one 1rst 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 reflectivity.

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).

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.

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)

4.
20
5.
compri
25 6.

se marks of the bar-code type.

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.
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8. An optical data storage medium (1) according to any one of Claims 1 - 7,
wherein the recordable identification mark (7) represents information linked to the user data
content of said optical data storage medium (1).
10
9. An optical data storage medium (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
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) according to 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
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omitted.

10
12. A method of writing a recordable identification mark (8) of an optical data
storage medium (1) according to claim 7, comprising
- scanning the annular zone (12), with a focused radiation beam,
- intercepting the reflected light from the focused radiation beam with an optical
15  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),
- determining the tangential position of the permanent information marks (7)
20 from the first alternating electrical signal (32),
characterized in that at least one recordable identification mark (8) is written which does not
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
25 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)
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).



