WO 02/ 49016 PCT/ EPO1/14151 1 Optical information nmediumand its use The
invention relates to an optical information nmediumfor erasable recording
by neans vob oz4doaser -1 i ght beam having a | aser-1ight wavel rayERU/REI1d nedi um
having a substrate and a stack of IayerE provi ded t hereon, the stack
conprising - a recording layer that is able to change between an anor phous
and a 5 g Mé&l?ﬁfbfn%ioﬁtrﬁécﬁ%m%ﬁh%sh%ordi ng | ayer being interposed between a
first diefectric layer and a second dielectric layer, and - a

| i ght-absorptive | ayer proximate thhe recording |ayer. The invention al so
relates to the use of such an optical information nmediumfor high-speed
recording. 10 An optical information nmediumof the type described in the
openi ng paragraph is known from US patent US-A-5,652,036. The known nedi um
has a substrate carrying a stack of layers conprising the |ayers described
in the opening paragraph and additional 15- |ayers. An optical data storage

medi um based on t hase. cha rinck i attraet] e I

conbi nes the poss?ﬁ?‘%ﬁ?‘g?n(f? a%%rt e O%t\llé'l i i ?I?neau ?%gothrgﬁﬁfs%ﬁ g‘Feoégltélg
density wyhRagass lagiighi Biam having 4 Iisécidght onlvilengh] fad mdaiuen kdvaigge

systens. Phase-chantge gptical recording jnvolves the formation of

submi cr ofibsERteand ag aﬁhﬁfﬁ‘ﬁ%@?‘éé‘%‘r@?ﬁ@“ﬁh‘? gacloepmpiisingr yst al | i ne recor di ng
| ayer using a focus L Af 4 i ASSleeh | i ng
recordi ng of inf orn%,lcélina!u‘?g{]ﬁgaj%%}%?ﬁﬁfggxn%\%% W teﬁllllfugg%g t%g{%) t % f ocused

| asers | | glyktaliidatatd, baitl récording ldyat beng imtarpesed datvesen i firkt diblectirio flayeratd oan t o
be recorded.  Recording marks are forned when the high power |aser-I|ight
beam nel g@og%gle@,c%ctlayqriq{gl recording |ayer. Wien the laser-light beamis
swi tched of f and/ oy : i e recording | ayer,
25 quenchi ng of theaﬁI f%ﬁblﬁg?i%yggﬁgg%aﬁéa@grgﬁk%ﬁ%% egor di ng | ayer,

| eavi ng an anor pholise inverftiomredsd reletasdo khe use of suchygquorptidalanfeamatnén medivm for
recor di ngjﬁka\é%r that. remains crystalline in the unexposed areas. Erasure
of writtEEREYRENMear ks is realized by recrystallization through

heatighg with the sanme | aser at a | ower power level, without nelting the
recording |layer. The anorphous marks represent the data bits, which can be
read, e.g. via the substrate, by a

An optical information medium of the type described in the opening paragraph
is known from US patent US-A-5,652,036. The known medium has a substrate carrying a
stack of layers comprising the layers described in the opening paragraph and additional

15. layers.

An optical data storage medium based on the phase change principle is
attractive, because it combines the possibilities of direct overwrite (DOW) and high storage
density with easy compatibility with read-only optical data storage systems. Phase-change
optical recording involves the formation of submicrometer-sized amorphous recording marks

20  ina crystalline recording layer using a focused relatively high power laser-light beam. During
recording of information, the medium is moved with respect to the focused laser-light beam
that is modulated in accordance with the information to be recorded. Recording marks are
formed when the high power laser-light beam melts the crystalline recording layer. When the
laser-light beam is switched off and/or subsequently moved relatively to the recording layer,

25  quenching of the molten marks takes place in the recording layer, leaving an amorphous
information mark in the exposed areas of the recording layer that remains crystalline in the
unexposed areas. Erasure of written amorphous marks is realized by recrystallization through
heating with the same laser at a lower power level, without melting the recording layer. The

amorphous marks represent the data bits, which can be read, e.g. via the substrate, by a
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20. mark in a crystalline environment, which is measured statically. For DVD+RW, which has a
4.7 GB recording density per 120 mm disk, a data bit rate of 33 Mbits/s is needed, and for
DVR-red said rate is 35 Mbits/s. For rewritable phase change optical recording systems such
as DVR-blue, a user data rate higher than 50 Mbits/s is required.

An additional important item in phase-change optical recording media is to

25  obtain a high storage capacity so that such media are suitable for high density recording, e.g.
a storage capacity of over 3 Gbyte at a disc diameter of 120 mm. The storage density of a
phase-change optical information medium is determined by both the radial density and the
tangential density of the marks. The track pitch determines the radial density, i.e. the distance
between adjacent track centerlines. The track pitch is limited by thermal crosstalk. This

30  means that the quality of the data recorded in a track is influenced by the adjacent tracks. The
shape of the recorded marks may then be distorted, which results in a large jitter. The
tangential density is determined by the channel bit length, which is limited by the fact that the
light absorption of the amorphous state is higher than that of the crystalline state when a

standard IPIM stack is used. In this stack, I represents a dielectric layer, P represents a phase-
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20. wavelength. A smaller laser recording spot results in smaller amorphous marks and therefore

in a higher possible recording density. At a wavelength of 400 nm said known light-
absorptive layer, comprising a dielectric material and a metal or semiconductor material,
generally has a much higher absorption than at a wavelength of 680 nm, due to the optical
dispersion characteristics of the metal or the semiconductor material. This causes the margin

25  of designing and manufacturing the optical recording medium to be undesirably small. The .
absorption of short wavelength laser-light in the absorptive-layer is very sensitive to slight
variations in composition and thickness of that layer. Furthermore its thickness would have to
be very small because of its high absorption, which from a viewpoint of manufacturability is
undesirable.

30.

It is an object of the invention to provide an optical information medium for

erasable recording of the type described in the opening paragraph, which is suitable for high
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invention is therefore advantageous because the crystallization rate is fast enough to permit at
least this recording velocity without increasing the jitter due to variation in amorphous mark
20-  diameter.
The presence of the light-absorptive layer of the compound QR ensures that
A is substantially equal to or higher than A, at a wavelength selected from the range of 350-
450 nm. This can be tuned precisely by varying x. For example k=400 nm, Which is the
imaginary part of the complex refractive index fi of the compound SiOy at a wavelength of
25 400 nm, is a substantially smooth function of the variable x. When x = 0 then ky<400 sm = 2.66
and when x=1 then k=400 nm = 0.17. The variable k is a direct measure for the absorption of
laser-light in the compound. Therefore the compound is very well usable as a tunable light-
absorptive layer. A suitable absorption of the light-ébsorptive layer, in order to fulfil the
condition 0.8 < A/A, < 1.50, is easily achieved by varying e.g. the fraction of O in Si.
30  Especially the predictable and continuous dependency of k=400 nm ON X is advantageous from
a viewpoint of manufacturability. As a result, an optimal light-absorptive layer can be chosen
and the marks being written in a crystalline area have substantially the same size as those

being overwritten in an amorphous area. This effect reduces jitter, and the storage density of

such a recording medium is considerably enhanced. The dependency of k as a function of x
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In contrast to
case the amorphous mark is not erased completely. .

In an embodiment Q is Si or Ge and R is O. Si is preferred because it is very
easily obtained due to its frequent use in the semiconductor industry.
A third dielectric layer may be present proximate the light-absorptive layer at
25  aside remote from the recording layer. The third dielectric layer prevents migration between
the light-absorptive layer and a material present at the side of the third dielectric layer
opposite to the side of the light-absorptive layer, if any. Furthermore it tunes the cooling rate
of the stack, and thus the writing sensitivity. Additibnally the third dielectric layer acts as a
protective barrier against environmental influences, especially when the third dielectric layer
30 is present at a side remote from the substrate. The laser-light beam may enter the stack
through the first dielectric layer or the third dielectric layer.
The thickness of the third dielectric layer is preferrably between 2 and 200 nm,
more particularly between 10 and 100 nm, in order to have a proper balance between

protective power and manufacturability. When the thickness is smaller than 2 nm its thermal
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With these compounds CET-values below 50 ns can be achieved.

Other useful compounds have a compbsition:
30 (GeSb,Tes);xTex
wherein x satisfies: 0.01 <x <0.37. These compounds are situated on the tie-line connecting

GeSb,Teq and Te in the ternary phase diagram, but within the pentagonal area PQRST. With

these compounds CET-values lower than 45 ns are obtained.



Ge50XSh40- 40XTe60- 10x, wherein 0.166 < x < 0.444. These conpounds are
situated on the Iine connecting the conpounds GeTe and Sb2Te3 in the
ternary ®eo8b49hes phase diagram and include the stoichi or€T/EPC/BOFIPOUNS
Ge2Sh2Te5 (x=0.445), GeSh2Te4 (x=0.286) an 15 GeSh4Te7 (x=0.166). O her
useful conpounds are described in US patent 6,127,049 filed by Applicants.
These conpounds ha fo I [e-Phase
di agram Ge- Sb- Te, g\gllegu ﬁgg%sa{etl/ggiay ﬁptgﬁgg%gﬁbnﬁggg}éd}\?flﬁgne?ﬁg@o?? oW ng
vertlcesSBTe@pmpRu%mdﬂénlﬁ@eﬁﬁEI—v%ﬁtcﬁﬁreBﬂtnﬁﬁem (P) Gel2. 7Sb27 3Te60.0 (Q

Gel13.4Sb29. 2Te57. 4 (R 15.1 S 4T 60.4 (T
Wth these coripoun %fﬁﬁt%’& SpSS‘FB(Aﬁg‘g Blecoﬁeb@e’%?ﬂeg\é &hgr use1g ul)
conpoundged %&ﬁd@ dgrpéﬁﬁe 96h HedByerINckiRSHLHE Hcbrdind ﬁay%r OB SécRoasesapidsf es:

. s

0.01 < x < e conpounds are situated on the tie-line connecting

GeSh2Te4ths d@yeTéluclmesmmcte@sanWep resteceridimgriayer ihilricker then 25 mre theebEd dbnal

w0 021 dooren i essptiddn BEP tts- o458 PGl iRdciR AR 0' S Vene

of the ahpxeseREiffdcasie @h@yclﬁhh%fme&nﬁﬁs ne4euted byvetic relativy ahaigs offiR
obtai ned. -The crystallization speed or CET-value of the nentioned Ge-Sb-Te

conpou ndgpfu@b@qmr@sfcﬁ afterea Japgeapunahier ok RO -cyelep.ifeg i%clﬂ eNeRy CYS serystahizing

decr ease | cordin
ayer ;o PP e it 3 boaf i e Qoleg RS0 bROHARRE rankAGAIE B DY (1 10

t hi cl«heSSmmmouemBﬂts arewtitten. dy cheaiedlichge, tfe dpliealroedirasnd &maadumchz&igyd

af fected.  The cychﬁbl i t of. t he FI umi s measulaed Yy, the égi ati v& change
of the #figricyghing dhecydp ’étyalfstpé?"tlﬁ VS gstaRUHte 2 lgyer SPe PEEIC TECURES | n
every Cyglér 6fe§5f1¥ﬁt&é ék@sbﬁ%f&k%ﬁmd%ﬁ{ah@re%fdﬁgadﬁ%ﬁ& ohdisitibeam er ases

the ol d afnorphous marks while the new
thickness of the recording layer preferably ranges between 5 and 35 nm, more preferably

between 10 and 30 nm. A medium having a recording iayér with a thickness between 10 and
15 30 nm has a constant low jitter during the first 10° DOW-cycles.
A reflective layer may be present in the stack, which comprises at least one of
the metals selected from a group consisting of Al, Ti, Au, Ag, Cu, Rh, Pt, Pd, Ni, Co, Mn, Cr,
Mo, W, Hf and Ta, including alloys thereof. Generally, this reflective layer, if any, is present
at a side of the stack opposite to the side of the stack where the laser-light beam enters. The
20 . absorptive layer may act as a reflective layer when the laser light beam passes the recording
layer first, in which case no reflective metal layer is required. But depending on the kind of
optical information medium a reflective metal layer may be required in order to obtain |
sufficient absolute reflection to meet its specifications. -
The first, second and third dielectric layers may consist of a mixture of ZnS
25  and SiO,, e.g. (ZnS)go(Si02)20. The layers may also consist of SiO,, TiO,, ZnS, SizN4, AIN or
Tay0s. Preferably, a carbide is used, like SiC, WC, TaC, ZrC or TiC. These materials give a
higher crystallization speed and a better cyclability than a ZnS-SiO, mixture.
As already mentioned earlier the second dielectric layer prevents migration, or
alloying by diffusion, between the light-absorptive layer and the recording layer. Furthermore
30 its thickness may fine tune the ratio of A; and A, due to interference effects. The thickness
amounts preferably between 2 and 75 nm, more preferably between 15 and 60 nm. A smaller
thickness than 2 nm may cause the formation of cracks, and reduces the cyclability. A larger
thickness than 75 nm reduces the cooling rate of the recording layer and reduces the effect of

the light-absorptive layer.



10 anor phous nmarks are witten. In the ideal case, the optical contrast C
remai ns unchanged after cycling. The cyclability is practically constant
up to a ve@er4doé ckness of the recording |ayer of 35 rinPCBEP@E/MeduUl t of

t he conbi ned demands regardi ng CET and cyclability, the thickness of the
recording |ayer preferably ranges between 5 and 35 nm nore preferably

bet ween 10 and 30 THB pHdsEBRINERERYAIRG 15 eF RGP bE bPSliddaY Bie sibbtat@by Rh&IGheSS
between 10 and 15 30 nmhas a constant "low |itter during the first 105
DOW cyc| depositiongfucie s ¢leetroralieam emapotstioprcbsminal vapor Hepositimk ioniatiig Gonpri ses
at least_one.of .the nmetals selected.from I NSiast,t 0 Ti, Au,
Ag, Cu, W?lceﬁ‘g,' TIQS ,layﬁ]r ’as ,os%?é 15 épmgp}f%g aﬁeﬁlﬁgsg%fo%a{eﬂ?ﬁ%qq%g} %réiéla X oys
ther eof . cdatiriad suitabletecorti18fk hieing aVih refléctdiythid lay@mek st bat a si de of
the stack opposite to the side of the stack where the |aser-I|ight beam

ent ers. qaeploigly apgetiged. vdichnis epmmoplarofersed ta ap axtidization Hox (s pyress, thee
| g 0 . . . !
ot ect  SEnBRAMIIAREE nbAle LEFREGIDD o MRadhlclabbue 1S IAITARRS 10

I nf or mat teiperabde oitR GeTeoGETea) bEGaI T N compomyd, lbg. 1 @0R0. Yeshnthtioreld t o
obtain sufficient absolute reflection to nmeet its specifications. The

first, subsudcaeh anpolicabenate can aliqragiviely beseatedrhy aslasestlight heam of e of znS
25 and Si 02, yA ' . | LSt i op,
oo zmltieBdhwel TR Bl L SR, o NG 4 BuGta, BV SARE R idte bRUTE,

WC, TC, scahsihemohiifg retoebiny lapére Thahmophwes layertis giealowily eated tozthei on speed

and a better cyclability than ,a ZnS Si 02 nm xture. As already, nenti oned
ear | i er teHwembEs geaudned fecqrystelliping dhe lay@vw%%utﬁflw&’@wﬁ being subjeetsd £y by

di ffusi og j ght - absorptive | ayer and the recording | ayer.
Furthern%?aeméeggl tgthtgﬁiléi@ﬁess may fine tune the ratio of A and Aa due to
i nterference effectls lightebsdrptkanlager Iaambﬁ'ﬂ.m)li[p@ &f theabbsyrateeyyepattedng IS5
rim nor efer bet ween 15 d 60 nm, A smalle t hi ckness than 2 nm
my! causget HeZk dmbict agpusrdeiedt haying P eriisd SRRBSLSRATBRT Py toseh Gger
t hi cknespe 4fRd, 52 usé Bad BSIRGBES of fiffe GRSt Gﬂsa’f@?l@m@ﬁts,ttﬁé}ebﬁ eeMtEHIMe: fhayer and

reduces the effect of the |ight-absorptive |ayer. WO 02/49016
PCT/ EPO1#maur8 Df o8ygEne®r pitzagsn dih thegeutteringrgab.ly pravjise, thagorsentzasisn; o @xygent he

substrate by vacuum deposition.,,such. | ectron _beam evaporati
chen cal SABETRIRR sauREHnE ks itk bk s et st 265 anrabfyiop et v
deposi t ey y§ludepr phous and exhibits a low reflection. In order to

constitute a suitable recording . |ayer having a high reflection, this |ayer
must first be The substrate of the information meditim consists, for example, of

20- polycarbonate (PC), polymethyl methacrylate (PMMA), amorphous polyolefin or glass. In a
typical example, the substrate is disc-shaped and has a diameter of 120 mm and a thickness
0f 0.1, 0.6 or 1.2 mm. When a substrate of 0.6 or 1.2 mm is used, the layers can be applied on
this substrate starting with the first dielectric layer. If the laser-light enters the stack via the
substrate, said substrate must be at least transparent to the laser-light wavelength. The layers

25  of'the stack on the substrate may also be applied in the reversed order, i.e. starting with the -
thlrd dielectric layer, in which case the laser-light beam will not enter the stack through the
substrate. Optionally an outermost transparent layqumay be present on the stack as a cover
layer that protects the underlying layers from the én\;ironment. This layer may consist of one
of the above mentioned substrate materials or of a transparent resin, for example, an UV

30 light-cured polymethacrylate with, for example, a thickness of 0.1 mm. If the laser-light
beam enters the stack via the entrance face of this transparent layer, the substrate may be
opaque.

The surface of the substrate of the optical information medium on the side of

the recording layer is, preferably, provided with a servotrack that may be scanned optically



5 conpletely crystallized, which is commonly referred to as initialization.
For this purpose, the recording |ayer can be heated in a furnace to a

t enper at weozwove the crystallization tenperature of thePCREF®/14G3- Te- O or
Ge- Te- N conmpound, e.g. 190C. A synthetic,resin substrate, such as

pol ycarbonate, can alternatively be heatgd by a Iaser-llght beam of
sufficie RIV'E ase

t he | ase%tlhl ght Eeg 11?%% ?%ﬁlz(r?gﬁésast e ajrcr%\q;sld%%&r%gts)t? I ng %%?Eel? ﬁghl'aﬁg@%b’gﬁ%ﬁs

| ayer i sistfhiemed indhé substratatbgdntans bflemmlhimfrn@tm]eetwremmu}dmg drqressingsThisl i zi ng
t he Ia er, wthout the Su g &rat .bein ected.to a b%lsadvinta ous heat
| oad. - THEOPYGIEY ARuRBYSY e Rt eyt Pret ib e R I

sput teri gghmpe, Jfan [ﬁ@hgﬁ’d—eurgdl tst]!fof aB/14E, Wilch B'Lﬂeb%tel}aﬁﬁeidebéﬁltﬁlé] t he
desired anount of oxygen or rogen can 15 be applied, or use can be nade

of pute sxmsg@@slndnglz-dmsﬁalrmmg suctlmgr@bye bwrapitshi 6.6 @f e Ahwamends Wil gen
or nitro ter|ng gas. In practice, the concentration of oxygen
or nltrogg%alwh%lﬁﬁle? %‘teri ng gas will be typical between al nbst zero and
approximately 30 % by volune. The substrate of the information medi um
consists, -for exanple, of W' polycarbonate (PC), polynethyl nethacrylate
(PMVA), anorphous poI on efin or glass. In a typical exanple, the substrate
i s di sc-shaped and- i .6 or
152 . Whon a_ subiy Sy el iR Bloahin aftB AR ik NGRSl 8 el

appl 1ed ongreathd @tﬁhbﬁhﬁ&h@o&n&}&mp@ry\emhodﬂmnf andswitllrefbrentea fothd ayer. I f the
| aser-1ight enters the stack via the  substrate, said substrate nust be at
| east trgwgﬁﬁ’?%flgtd@wlﬂ%lfl i¢h | ght ' wavel ength. The | ayers 25 of the stack
on the substrate npi PlisvshechBRkicSoldhebithal SXG S8 AHIURNinfomBriot ar Li ng
with the third dielectric layer, in which case the |aser-light beamw |
not ent emedhmmthalstmhmu@ganMPIAhBtsuqtlabe. Optional |y an out er nost
transparent |ayer may be present on the stack as a cover |ayer that
protects the underlying layers fromthe environnent. This |layer may consi st
of opge of the above nentioned substrate materials or of a transparent
resin, for exanmple, an UV 30 |ight-cured polynethacrylate with, for

exanpl e, Embpdimanhess of 0.1 nm If the laser-light beamenters the stack
via the entrance f th| e h

opaque. The surfac%clﬁ I °§u16 e o?n#ﬁéla%‘qz%gr%ra%?&gtré %agﬁ %Irlﬁon

t he si deofd lasérigght @ear ¢l 0)Q1a|s a%&HSstﬂafe, (1pagt @m&l& (2) oblg¥isgrovided themoaerrhmt rack

that may be sc%nned optically WO 02/ 49016 PCT/ EPO1/ 14151
stack (2) has a recordlng layer (5) that is able to change between an amorphous and a

20. crystalline state. The recording layer (5) is interposed between a first dielectric layer (4) and a

second dielectric layer (6).
The first and second dielectric layer (4, 6) are made of (ZnS)gy(SiO2)20 and
have a thickness of 20 nm and 49 nm respectively.
A light-absorptive layer (7) is present proximate the recording layer (5) and
25 has a thickness of 20 nm. The light-absorptive layer (7) comprises a compound of the '
formula SiOg7,. It is achieved that A,/A, = 0.85 at a laser-light wavelength of 405 nm.
Without the presence of this light-absorptive layer (7) A./A, = 0.71, leading to considerably
more recording mark distortion. |
A third dielectric layer (8) is present proximate the light-absorptive layer (7) at
30  aside remote from the recording layer (5). The thickness of the third dielectric layer (8) is 55
nm. The recording layer (5) is of GeTe.
A reflective layer (3) of Al is present in the stack and has a thickness of 100
nm. In such a stack, at a laser-light wavelength of 405 nm, the amorphous reflection R;= 4 %

and the crystalline reflection is R¢= 14 %.



9 with the laser-light beam This servotrack is often constituted by a

spi ral -shaped groove and is forned in the substrate by neans of a nould
during i nyeoriwns noul di ng or pressing. This groove may aPCERER@i«val y be
formed in a replication process in a synffetic resin layer, for exanple,

of an W light-cured | ayer of acrylate, ich is separately provided on the
5 substrate. In hiQibsgarsl iy goBeaibdhig dsdehafedsubsyte h@inga @dldntdierxd 20 of
0.5 - 0.8 pmand. a width of about half the pitch. The optical information
medi um 2@ hgickgessd 0GBkt i on wil | be elucidated 10 in greater detail
by means of an exegrpl.afl: [ | r . anyi ng
drawi ng, in which |Sﬁﬁ%mgﬁgﬁg1§E£gﬂZﬁ%g¥%ﬁgyé§%$é§§P§§%§Fg@ﬁgﬂlo R%E

opti cal thivkaessaifilo0 pnniddiresenvadjdrent the ddkd dialectrig layerM PI'Al structure. 15
Enbodj ment. In Fig, 1 the opti.cal informatian_ nedi,um (20 or .erasapl e
recording by rreansAC‘Ef’Félé‘glt%g@rqun&H% a@eoa%acellleﬁorwag%rr@gb@% %%h@?r%n%d a
stack (2raQbld RYSHMAL PYIEED, LRETSDVR IR, withaQkeit- d?gévé‘l &b 4 ayer
(5) that s able toggﬁgnge between an annfphoush%ng%% 0- g?y??a? I ne

st at e. Tieeondergnykirrod al physs chpbe insterint. dhp tesedliglatahemption 6f ths fighi-ahserptiviec

| ayer (4) and a. second dielectric |ayer .. The first and. second

ai o1 ect PRIl SRS by 8 el Gpr Rmerbtingan e Phisdt 8 Bh b kness
of 20 nmcRshe4Bat N8 £ ASRECE i1 %6 v -wifich Aghid AE&@&H@ tedfeckiny hadtifles b 1aBErEIpMRt
proxi mate the recordin aIayer (5) and 25 has a thickness of 20 nm e

i ghtd abaserhe v teagendine)layss i seaxstalisoriso and hstandrphous sttt Siedight . | ¢
i hi t = 0.85 at ] -light | th 405 M,.
Wt hout VRIS sd6d8 Foddian] ofsoRpian ik, BN SoE 280 o0 nighTedPaine

| eadi ng gpaeMshdﬁéveﬁalatsaiaw@ereﬁ%mrrdﬁgbg mark distortion. Athird dielectric
| ayer (8) is present proximate the |ight-absorptive layer (7) at 30 a side
renote fromthe recording |ayer (5). The thickness of the third dielectric
layer (8) is 55 nm The recording layer (5) is of GeTe. A reflective |ayer
(3) of Al is present in the stack and has a thickness of 100 nm In such a
stack, at a laser-light wavel ength of 405 nm the anorphous reflection Ra 4
%




and the crystalline reflection is R= 14 % WD 02/49016 PCT/EP01/14151 10
Substrate 1 is a pol ycarbonate di sc-shaped substrate having a di aneter of
120 nm ana 0z490é ckness of 0.6 mm An optional cover | ayepC{/8p01/made of UV
cured resin Daicure SD 415 with a thickness of 100 gmis present adjacent
the third dielectric layer. 5 According to the invention, an opti cal

i nf or matcpammsdi um for high-density erasable recording is provided, such
as DVR-blue, with a light-absorptive |layer proximte a recording |ayer of
a phase change material. The laser-1ight absorption of the |ight-absorptive
| ayer is easily tunable by varying its 0 or N content during manufacture.
This in order to achieve that 0.8 < A/Aa < 1.50, in which A and Aa are
the respective quantities of laser-light 10 absorbed in the recording |ayer
in the crystalline state and the anor phous state at a laser-1ight

wavel engi h sel ecte a data rates and
hi gh rec%r di ng sp%égggg&l nf% ellaedg'?‘ns(g(?)gfo{/\avéa;[’é%ﬁ{cﬁrﬁy%l me%ﬁ(gf/ 49016
PCT/ EPO1fadetdIfpht béain (ID)Ala{}ﬁg alaseﬁhg@p&ra\ﬁwéngt}ﬂ b4l meddinan (209diaving(aXdbstis
erasabl e recordin means of_ a |aser-| |%2t beam (10) having a

| aser-1i¢d hm%%ﬂ&?@mﬂ%%mm@addxmom thesiagk () compiisingrate (1) and a

stack (2) of layers,
recordi ng | ayer (5) %8&@§%%5@§ Cﬁgﬁ%‘é%@&@%’%ﬁ‘}%ﬁ% ?j#louss a%‘%lé ab
crystal | erpstaliinatsiate, said decroedmg ﬁelyﬂg(Sl) bymp 116t51)pob€&i gwedi efipodRtbchtd Mpa4n

first dielectric. |l aye second dielectric layer (6), and - a
| i ght - ab¥trpiseond ﬁlgt}gpnc(lgyerﬁ te the recording |ayer (5), characterized

in that the |ight-apgokiRibky t{,@}éé RHRE R caRTRAURSH, of the formula
QRX, in which Qis a‘%{e l e r}t sgre(gzie) fromthecgrogp cogsmting of Si,

Ge, Ti, <Z1axad€4frl,ze41|lm thatithedight-algsofptive layer (a’l)e:nmpnsssai enm;anhnﬂm(ﬁﬂletﬂoﬂngia@m

consistin nd N, and.0 < < 5in ord < Ac/ Aa

=1 50, P HTAS clomei seleuron B BopBetiing ol SEies a5 7 HaNepid Ty

abs ordoedeaﬁ El@m"eﬁ%[éétd&l&"rdrﬁﬂfér%()@ cdisting oFOYRHM, lah8© S% &l Rs5 ANekdbng

anor phous state at a | aser- t wavel ength sel ected froma range of

350- 450 apieve that 0.8 < AJ/A, < 1.50, 1n which A; and A, are the respective quantities of laser-light
absorbed in the recording layer (5) in the crystalline state and the amorphous state at a laser-

light wavelength selected from a range of 350-450 nm.

15 2. An optical information medium (20)\ as claimed in Claim 1, characterized in

~ that Q is an element selected from the group consisting of Si and Ge.

3. An optical information medium (20) as claimed in Claim 1 or 2, characterized
in that R is the element O.

20
4. An optical information medium (20) as claimed in Claim 1, 2 or 3,

characterized in that the laser-light wavelength is selected from the range of 375-425 nm.

5. An optical information medium (20) as claimed in anyone of Claims 1-4,
25  characterized in that a third dielectric layer (8) is present proximate the light-absorptive layer

(7) at a side remote from the recording layer (5).



15 2. An optical information nmedium (20) as clainmed in Caiml,
characterized in that Qis an elenent selected fromthe group consisting
of Si andv@e2/4®16 An optical information nmedium (20) as clpCTvEEIV/1G]l ai m 1
or 2, characterized in that Ris the el nt 0. 20 4. An optical

i nformati on nedium (20) as clained in dami1, 2 or 3, characterized in
that theglaser-1ighho \toﬁyaﬁhﬁwh&dn&n&ﬁhﬁqt@chsfcnaﬁﬂiea RECIANDE cRiradddzeddp NM

5. An optical information nmedi um(20) as clainmed in anyone of C ains 1-4,
25 char athebthetkigkness ohte third diclegtrigilayes €Dris betwgpr 2 apd 0P smpr esent  proxi mat e
the light-absorptive layer (7) at a side renote fromthe recording |ayer
(5). WO 02/49016 PCT/EP0O1/14151 12 6. An optical information nmedium (20)
as clained in d ai mﬁz‘z,pueatlaﬁiaﬁhﬁtdnz:ﬁéﬂmm (20ywtcldimed i Chime 3 or 6f chatdrived d
di el ectrlc Ia er (7 s bet ween 2 and 200 nm 7. An_optical information
medi i (P0Peidhe eardiaglayar @) soTENses greomporKbetee ad Ted 5 in that the
recordi ng Iayer (5) conprises a conpound of Ge and Te. 8. An optical
i nformation nedium (20) as clainmed in Clains 1 or 5 characterized in that
the rec 08 di, ng I ayeAn(o!;'))lcaiomﬁmnstﬂm mediomdOng oddimed in Shrimnd of 8, clibbaclerizAd
opti cal tion,.me as cl ai ned or 5, charact erized
in that tL chp(;gnggygrrn&é réseﬁf‘é’g@ﬁf’m?‘jn‘)f(q?%ad& adile. which conprises at
| east one of the netals sel ect ed froma group consisting of A, Ti, Au,
Ag, Cu, Rh, Pt, Pd, Ni, Co, Mn, W Hf and Ta, |nclud|ngalloys
t her Ebf . 915 10. Thén@paczdfmfgmn@ipm m@dlwmr(%)mwﬂalmd rme@ia;ms(lzmﬁ ¢lewacterized
hi gh- speed, reco d|n which the.relati eIOC|t
ager - P ErREERRR 10 GUReteh O e SRl VRN SoRPut BTG A Moot « ha
an opti cadledtetf RoiRL drotp BRisting 028), TBf AaWg Qg mnf, PEIPL, W8, o, M, TUBRIW,
Hf and Ta, including alloys thereof.

15 10 The use of an optical information medium (20) for high-speed recording, in

which the relative velocity between the laser-light beam and the medium is at least 7.2 m/s,

characterized in that an optical information medium (20) of any one of Claims 1-9 is used.



