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competitive costing. Increasing areal density is being addressed by focusing on the
diffraction limits of optics (using near-field optics), investigating three dimensional

storage, investigating potential holographic recording methods and other techniques.

Conventional polymeric data storage media has been employed in areas such as
compact disks (CD-ROM) and recordable or re-writable compact disks (e.g., CD-
RW), and similar relatively low areal density devices, e.g., less than about 1 Gbits/in?,
which are typically optical devices requiring the employment of a good optical quality

substrate having low birefringence.

Referring to Figure 1, a low areal density system 1 is illustrated having a read device 3
and a recordable or re-writable storage media 5. The storage media 5 comprises
conventional layers, including a data layer 7, dielectric layers 9 and 9°, reflective layer
11, and protective layer 13. During operation of the system 1, a laser 15 produced by
the read device 3 is incident upon the optically clear substrate 17. The laser passes
through the substrate 17, and through the dielectric layer 9, the data layer 7 and a

second dielectric layer 9°. The laser 15 then reflects off the reflective layer 11, back
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As is evident from the fast pace of the industry, the demand for greater storage
capacities at lower prices, the desire to have re-writable disks, and the numerous
techniques being investigated, further advances in the technology are constantly

desired and sought.
BRIEF SUMMARY OF THE INVENTION

Disclosed herein is a storage media having a radial deviation of less than or equal to
about 1.15 degrees at a radius of 55 mm. In one embodiment, the storage media
comprises: a plastic substrate, an optical layer and a data storage layer disposed
therebetween. A reflective layer is disposed between the data storage layer and the

substrate.

The above described and other features are exemplified by the following figures and

detailed description.
DESCRIPTION OF THE DRAWINGS

Referring now to the drawings, wherein like elements are numbered alike:
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range during absorption and subsequent desorption.

Figure 6 is a curvature ratio contour map at a diffusion ratio of 1.5.
Figure 7 is a curvature ratio contour map at a diffusion ratio of 1.0.

Figure 8 is a graphical illustration of curvature change induced by a humidity set from
25°C and 50% relative humidity (rh) to 25°C and 90% rh for a mismatched system

(e.g., same substrate as Figure 3 with a different composition film than substrate).
DETAILED DESCRIPTION OF THE INVENTION

In this specification and in the Claims that follow, reference will be made to a number
of terms that shall be defined. For example, the singular forms “a”, “an” and “the”
include plural referents unless the context clearly dictates otherwise. “Optional” or
“optionally” mean that the subsequently described event or circumstance may or may
not occur, and that the description includes instances where the event or circumstance
occurs and instances where it does not. “Tilt” as used herein refers to the degrees by
which a material bends on a horizontal axis and is typically measured as the vertical

deviation at the outer radius of the storage medium. The “maximum radial tilt range”
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and material parameter ratios for the substrate and film that lead to improved
dimensional stability of the total structure. This technology minimizes curvature

variation in the readthrough medium induced by environmental humidity changes.

Optical media format developers are currently moving towards re-recordable optical
media formats that will replace the consumer VHS market. In these formats the areal
density is increased by: adding extra information layers, decreasing laser wavelength,

and/or increasing numerical aperture.

Both increasing the numerical aperture and decreasing the wavelength has a
* detrimental impact on the magnitude of the optical aberrations and hence read
noise/errors. These aberrations are considerably sensitive to tilt of the optical
medium. Materials utilized for manufacture of optical media generally adsorb water
that in turn causes a volume change of the material better known as swell. Any
asymmetry in the water absorption/swell will incur a bending moment within the

media. Asymmetry in the water absorption in optical disks is caused by the need for
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retrospectabs(ﬁpﬂimj@ﬁ@@g@lﬁlaﬁt@so,?ﬁbﬁ ap&giere. 9., tilt tolerance, which is
related to the above in the follow ng way: TiIt Margin d. NA3 where d =

t hi ckness _of readthrough mediumIn nedia formats being devel oped the
t hi ckness Tof attaiie hight el demsidipuiin petigsdstpgage media the laser beam spot diameter

(i.e., the diameter of the laser light beam that strikes the media) needs to be decreased.
In the pure diffraction limited case the beam diameter is related to the numerical

aperture and wavelength in the following way:

Beam Spot Diameter o [—Z—}
NA

where A = wavelength
NA = numerical aperture

In the optical media formats laser wavelength and/or numerical aperture may be
altered to achieve the desired density increase. The inherent problem with moving to
lower wavelengths and higher numerical apertures is the retrospective noise tolerance

collapse; e.g., tilt tolerance, which is related to the above in the following way:

Tilt Margin o<
& [d.NAJ

where d = thickness of readthrough medium

In media formats being developed the thickness of the optical medium is being

reduced, relative to current formats, to increase the disc tilt tolerance. This optical
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di r ect i onBefamihgt trafFigune Zyefoe raxainple; alatr tétesvahreenypoisesa chntactinigotheoflath hi ckness

then the _isotropi rai u 0 ter absorption js given by the bel ow
expr essi oHOTag¢ %‘ygréfc)t féz Wftﬂ égkgﬁlt ﬁ’?ﬂﬁmq @ﬁﬁﬂaﬁgﬁfe lasgr Jigl'sttg Prpther) )1{1&01‘?%1 ckness

di recti ongy dichtIBV&GKYESS rEfcet [ = I ot re E(t)
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adhesive layer 106, optical layer 114, and to the read/write device 112 where the data

is retrieved.

Assuming that the structure is an elastic plate that extends infinitely in the in-plane
directions and that the material properties are not a function of thickness then the

isotropic strain due to water absorption is given by the below expression:

where: € = strain
z = thickness direction
1 =thickness
¢ = concentration

B = swell coefficient where £(t)= £ c(z,)

The curvature of the substrate is related to the first moment of the water distribution in

the disk as shown below:

-112
K(t) = -1—%1—[—;- Ic(z, t)zdz
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a step in envi disd nWmIe Figure 4 exhibits further
val i dation on {(ﬁ?ee@l ffeqentygypt% with various bonding | ayers and both
mat ched and m snat ched systems

where t=time

A¢ = change in relative humidity

EZ
1- . . .
p= 5— = ratio of layer thickness, y = = ratio of mechanical stiffness,
2 |
Bas, _ & D, . oo o
o= = ; =ratio of water strains, g =—* = ratio of diffusivities
Bis, & D,

subscript “2” refers to the film and subscript “1” refers to the substrate

If all of the material parameters are supplied, the two layer structure dynamic
curvature change can be determined. Figure 3 exhibits validation with the above
mathematical description and experimental data on: a matched optical film/substrate
polycarbonate system (e.g., a system comprising a polycarbonate optical film and a
polycarbonate substrate) that under went a step in environmental humidity.
Meanwhile, Figure 4 exhibits further validation on three different systems with

various bonding layers and both matched and mismatched systems.

Optical media manufacturers specify upper and lower specification limits on structure
curvature. This requires that the substrate curvature falls within these specification

limits at all times during any environmental humidity change. The curvature range
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)

This shows that reducing the solubility and swell coefficient of the material can
minimize the pure substrate tilt. Consequently, an optical film is chosen to minimize
system curvature. The curvature can be converted into a tilt and the maximum tilt
range experienced by the structure on sorption and subsequent desorption is given by

the below expression:

Max Radial Tilt Range (rad)=xr = 1'92Atrhﬁsr _ 1-92?rh£r

where: K is the curvature (length"]);
Arh is step relative humidity;
B is strain/mass fraction water at a given temperature(T);
s is mass fraction water at relative humidity (th) =1 and T;
g =Ps is water strain at rh=1 and T;

t is substrate thickness; and



8 WO 03/052757 PCT/US02/32184 r is radius of interest. The "maxi mum radi a
tilt range" as used herein is the disk curvature during abgpsgpt jpep and
subsequeWO B3&spt i on of water and is hence twi ce the radi so2/32184
specification as usually specified by the developers in the industry.
Figure 4 outlines the dynam c curvature in absorption and subsequently in
desorption nqgrmalized. Od's' hence arriving at a value of one and

m nus one at fﬁgadﬁéfgﬁﬁé$§hd m ni nrum respectively for a substrate w thout
film By adding a film conprising a different chem cal conposition than

t he substihat @natiBRnASHAREHHIY ra@e”be kel kefdh ibehe edisleduevaiget B@ingal ue of
the maxinumtilt. As the thickness of the optical film (matching filmand

ni smat chebsorption) and spbsaquenrfedesorption efawptenrandi isthepre (twigestheradiak dilt o t he
poi nt where.there is ng tilt.for filmof t .sane thickness as the
Cibst r at ebuigHiof gy niyibtciief b et dra OB RORE and che 1 ke
Figure 5 exhibits the behavior of the curvature range with the thickness

ratio wWrgsnge Yhitlinds thBghapib Shfvatee B fosbifRioR ARE sTBHeQUidntly.in esotpttordi scl osed
that by having a matched filmthat is approximtely 30% of the thickness

of the substrate, tHAd$Ht of the. .coated substrate can.be reduced to 5% of
t hat of é‘og"ﬁ‘ﬂézteﬁa]?ye Wi houtl®8°% AITHINE Ak Y?Slgﬁé’& I%}lea?ndgﬁm&ft P%%Ia%&ilei m
(layer) thickness of about 20% of the substrate thickness the tilt

reduct i oy dx$mBRWhd Rint¥erOfestREvely st & abbstiatd Withifime UBY aliding a flgpendence
on thickness is stronger than the'tilt tol erance reduction caused by

aber r at i compdeipgnrdifferentehentical lenpesiti@o Hwadhesitbistrate e lasynmetraearobs i cal
film thickne of greater than equal to,about 18% of the substrate

t hi cknesd® ut"ﬁéﬁlep?eilgeéﬁﬂngg’@‘fam]af X‘@?‘E’%Pgr than or equal to about 80%
wWith a reduction in tilt of greater than or equal to about 90% obt ai ned

Wi th an opfme Ficlkdessbf ik ophes &ilﬂf(ln%&ﬁigeﬁlna B m¥mat @R Him) & iabebded20% of
the substrate thickness. Preferably, the optical filmthickness is about

20% t 0 alflcimaABsemftilt wéll slabseduae ¢o thei poimeskere wherd isana tiltdne idmof thbout 25%
L0 UL S oL e SHPELCELE (LI SRR T e bt RS O 11
like). Figure 5 exhibits the behavior of the curvature range with the thickness ratio
where the film and substrate are the same material. It was disclosed that by having a
matched film that is approximately 30% of the thickness of the substrate, the tilt of the
coated substrate can be reduced to 5% of that of a substrate without a film.
Additionally at an optical film (layer) thickness of about 20% of the substrate
thickness the tilt reduction is down to 10% of the subsirate tilt. This curvature
dependence on thickness is stronger than the tilt tolerance reduction caused by
aberrations dependence on thickness. Consequently, by having an optical film
thickness of greater than or equal to about 18% of the substrate thickness, the tilt can
be reduced by greater than or equal to about 80%, with a reduction in tilt of greater
than or equal to about 90% obtained with an optical film thickness of greater than or
equal to about 20% of the substrate thickness. Preferably, the optical film thickness is
about 20% to about 40% of the substrate thickness, with a thickness of about 25% to

about 35% of the substrate thickness preferred.

If the thickness of the film is fixed then material properties of the film can be

optimized to reduce the tilt range. By mismatching the material of the film to that of
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optim zed to reduce the tilt range. By m smatching the mater of the film
to that of 9 18 SEP 2006 WD 03/ 052757 PCT/US02/ 32184 the lsﬂjgfs% fMbe, the
tilt ranie0 exs52B7so be reduced. For exanple, Table 1 giveect/asi2c31saf
paranmeters for a disc system (100 mcroneter (pnm) filmand 1.1 mllinmeter
(mm) substrate) that lead to a curvature range that is 11%that of the
substrat vat ur range. ThIS S ur-fold | Vg nt_Q mat ched
£ subdts %‘E’é“@%ﬁ%ﬁi‘ﬁ&‘?ﬁe can Al{pehe ’Eeﬁ}‘%ﬁ%ne%"é exqunpleD TROIE T tyes Riflos &F

Thi cknes g, Bufldl9 forsh 'dfié(cnﬁéﬁen?’(l()%"ﬁllléroﬂﬂegi (ui) TefiSand 1Y Fhilfmblr Mrﬁb' num
Range 0. 11 For a given frrimthickness the curvature is nore sen5|t|ve to

t he st I’alsubsltrata) ¢hariehd st b fcunesae rangeothanid 1186 shaenfsthe isubsttate cureatdief f usi on
ratio. Figure 6.is aconﬁ;oi) plot outlining the | i zed curyature range
as a funé#gsn Hs isn% foys é@ErOWS‘PF’?f %aarggtp ’7%\1 stratey SYSICMTIAr @ cont our
plot is %Wn? gﬁfe% Jfic diffusion rati.o of 1.5. The optimm curvature range
i s obtai fed fOr € case where the stiffness ratiois related to the
strain ratio in a hyperbolic way. This hyperbolic functionality is

consi stent for any di|T&slsilon ratio as is supported by Figure 7, which
illustrates contour pllot for a specific diffusion ratio of 1.0.

Preferably, the stiffrness ratio to swell ratig ithin the inner contour
by area 200. Based udeattidme above i nformation,/Vehe optical filmcan be a

pl astic having the dedired stiffness ratio (y) ('Youngs

nodul us( megapascal s)/ %P&#&&H#h@%%% (s) (percentage
g{FWt r1100f the mat eri al|Thick®efsi | i bri um,|Pand di ity ratio(q), wherein
Stiffness v 3
Swell o 1.01
Diffusivity q + 10.15
Minimum Range 0.11

For a given film thickness the curvature is more sensitive to the strain ratio and
stiffness ratio and less sensitive to the diffusion ratio. Figure 6 is a contour plot
outlining the normalized curvature range as a function of the stiffness ratio and
strain/swell ratio. This contour plot is for a specific diffusion ratio of 1.5. The
optimum curvature range is obtained for the case where the stiffness ratio is related to
the strain fatio in a hyperbolic way. This hyperbolic functionality is consistent for any
diffusion ratio as is supported by Figure 7, which illustrates contour plot for a specific
diffusion ratio of 1.0. Preferably, the stiffness ratio to swell ratio is within the inner

contour by area 200.

Based upon the above information, the optical film can be a plastic having the desired
stiffness ratio (y) (Youngs modulus(megapascals)/ (1-Poisson ratio)), swell ratio(d)

(percentage growth of the material at equilibrium), and diffusivity ratio(q), wherein all
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18 SEP 2006 WO 03/052757 PCT/US02/ 32184 ratios refer to the ratio of the
optical filmto the substrate. The desired anpunts of thestd ﬁ%ur ters are
dependenWOu3d5275he t hi ckness of the optical film The ul tROHU92/328dire i s
to reduce the tilt, e.g., curvature, to a radial deviation range of |ess
than or equal to about 1.15 degrees at a radius of 55 mm wth |less than

or equal fg,abhqut ol raﬁ@%’%ﬁé{soﬂkaﬁﬁgﬁq.&) Lfﬁ? ngbgﬁ‘étemﬁl{y @Jsﬁ@? gﬂl’oulatgﬁffet han or

equal to about 0.80 degrees at a radius o nm nore preferre ss than
or equal theseapamei@rs/dediepergiest gonathe ahlickisesofof tleboptivakefibm The aexlthnatter r ed,

| ess than_or equal to bou]t 0.50 degrees at a radius of 55 mn yet even
mor e pr ef $SHEdS I fRgupe e Wlhne o FuryaliEs, te @ Tadislifdeiation igagy eblesnithal oradi us

of 55 nmm PR r I fof [ reater n or
equal to a OILI{O &811??’1% th]l eés %ttarlfeafi ﬁ%s%s? g@o(‘@tﬁ“g’*ﬁga e&e‘?‘%\%gﬁf%oa?""é%g% to

about 0. 7@egpdesfaerradius @45 anmrefefro@Siess' thinh Or efualieab@it 0i8degtdes@fHal to
about 1.25 nore preferred. Preferably, the stiffness ratio is |less than or

equal to ®WEBEOSS mpmrorg paefemedadess thantdrequdl tp abentOidegrees etpuradius®fabout 3

preferred stiff rat | f less,than al to abqut 2.5 even
or e pr of £ P0h e bl MRt of SRR Lo feP P et RS of 35 nmmsur
in tensilgm gafeatimidre preférréd) afd | QFMRMASrHqRallid! bdud 25 Qe atleBHiuld
machine. Wth respect to the swell ratio, it can be greater than or equal

to about ©f Hommywiesiredr &emerallyhtha stffnesguatio carobapisater thair %r predl o pealit and
reater than or e t o_abo 1.0 re preferred. referably, the swell

?at iois &Ssgmﬂnh%??ﬂgilpegq@ﬁp #Iogrg%tgﬁ?}‘x)a@, Oﬁf‘ﬂq‘??lt% 0 thgﬂsd?regifﬁél acha about 3

nore pref @ifiRes raddtof Gestet ﬁ‘l@ig oPleqfluBlabb@ ABOWord rjﬁnl:‘ef@ﬁ‘&f‘ ?'{%’féaralﬂsreﬁl@r red.

The swell strain is neasured using a Thernomechani cal anal yzer from TA

i nst r umenstfnessTradiodisflesssihen toy equdlito abant Bewith eastdifnes$ aatiooof kesputhlanton about
0.05, with %{ea er hzﬁi% or, e ual.i%‘o about P.l preferred. Prgferably t he
di f f usi vi $92} © 9500L 3 Prefirresh ag&agflf gesABBR. o1 legs than gy paual £o,8bquh 49 GeNequal to
about 1. ' : ' : t I have a
hi ckness o BEmie o 3. HAESERTin: Soicl! AR Ra SO R pER e TP

t hi cknes sdafemmgpion| & ssomhtampenatueeuaingtan Insthmutesn®manvhins. Wih e¢sspect,tol ess

t han or equal fo abqut 250 m croneters |S nore referred, and | ess than or
equal to Bé‘iYFh 134 ‘anﬁ??e%rwgr tﬁ%ﬂ ey ahiorabopt %ﬁ@r‘fnélagreawr than or equal

to about 0.75 preferred, and greater than or equal to about 1.0 more preferred.
Preferably, the swell ratio is less than or equal to about 5, with less than or equal to
about 3 more preferred, and less than or equal to about 2.5 even more preferred. The
swell strain is measured using a Thermomechanical analyzer from TA instruments.
The diffusivity ratio can be greater than or equal to about 0.05, with greater than or
equal to about 0.10 preferred. Preferably the diffusivity is less than or equal to about

2.0, with less than or equal to about 1.0 preferred

With respect to thickness, the optical film can have a thickness of about 0.2
micrometers to about 0.6 mm. Within the film thickness range, less than or equal to
about 0.6 mm is preferred, less than or equal to about 250 micrometers is more
preferred, and less than or equal to about 120 micrometers is even more preferred, in
some applications. Also preferred within this range is the optical thickness of greater
than or equal to about 0.2 micrometers, with greater than or equal to about 5

micrometers more preferred, and greater than or equal to about 50 micrometers even
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sonme applications. Also preferred within this range is the opti cal
thickness of greater than or equal to about 0.2 m croneter, SpM ff gr eat er
t han or W@UBI0S27about 5 mcronmeters nore preferred, andqresareriss han or
equal to about 50 microneters even 11 . 18 SEP 26 WD 03/052757

PCT/ US02/ 32184 nore preferred. In contrast, the substrate typically has a

t hi ck f th |t 0, 3. i th
bqual | oo an et e St SpRaRy hee d hilTher ot BeftefBifior P20 07
mor e pr ef Kbl &l abdth 93 REAS Rithestedisr MafiWRqual ® aboit Ol618ES pedferkedls and han or

equal to about 2.5 mm wth I'ess than or equal to about 2.0 nmnore
pr ef er r egteatenthah s squdlan abpueldahmt morbprefereds Adse praferretbiser PbsEder ed. Due

to current  equi nt_and due.to industry specifications substy at e

thi cknes@“‘tgf’eﬁﬁgﬁ%s t??‘loﬁﬁ‘ﬂqa%tt‘béh%&;'ﬁ %r‘gﬁéhqsﬁ lan, ¢ eﬂgﬁﬁ_@aag)g% is’ﬁbst rate
thicknessesaf 1@?@&13?,3’%@ 16§ tan or df8PtoldbBRt O ederPmBFd prefetred SDREET €1 1 €d
to maintain a tica Ilmto substrate thickness ratio of |less than or
equal t otoadwenght dquipvhérht and tdoak ¢k ielestry sgecificefiorsgs sultstrate thickeepa@f abant about

0.5 preferred,, and | ess than or equal .to about.0.1 nore preferred. Al so
pref err ebt] M@ i§ gengralnpesderyesy i]édﬁ?re@eéélﬂéﬁtraﬁéﬁ iB?SSSﬁﬁrgl E‘%ﬂgo%?gcgﬁ”g"o. 001,
with gre r : : ; fiar. ksg|at er than
or equal %%%ﬁng%%ﬁht&?o@gﬂg%ésnﬁ I%?l%aqéj}ng%@%rﬁg : h %@ﬁb@gﬁgﬁa}iﬂgﬁ film

mat er i al mtibhetlegaRaber agyal pb adbiutc] bl aakickidst satippf lops ilmher eguapger ti es,

I ncl udi ngﬁ%g&gg} astics, tf;ﬁétrmset S%%E V\&I Lal%z?g]% pol gﬂgg%ﬁfﬁgpol yners,
react i ona referrghpnddessi g Py gﬁd

foregoin terials..ingludi but £, | hm LL densati on
pol yrrar ot & Peredt R 0T slsh e bt el 1o ApBlf G00% ot lenlef et GRNTETE,

are ol ef {agles iovdd mer) dlyrléfﬁiﬁd,suﬂdlgﬁﬁte?(ﬂlatﬁbrhydtﬁh&) abaltypoXspgieanaoreand t hei r
copol yners; chlorinate pol yet hyl ene, pol yvi nyl chloride,

pol ynet hptefaredane; et hyl ene-tetrafl uoroet hyl ene copol yners, pol yvi nyl
fluoride, polyvinylidene fluoride, polyvinylidene chloride,

lytetrafl hyil , &1 h 7 V] t I , Viany |
Boetate, Phrae- oot G pRlHLr AL Cefl e BT e CORE RIS e PRRIHETY

their COBRJp)éﬁﬁ’s,S?including thermoplastics, thermosets, as well as homopolymers,

copolymers, reaction products, and combinations comprising at least one of the
foregoing materials including, but not limited to addition and condensation polymers.
Tllustrative, non-limiting examples of thermoplastic polymers are olefin-derived
polymers such as polyethylene, polypropylene, and their copolymers; chlorinated
polyethylene, polyvinyl chloride, polymethylpentane; ethylene-tetrafiuoroethylene
copolymers, polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene chloride,
polytetrafluoroethylene, ethylene-vinyl acetate copolymers, polyvinyl acetate, diene-
derived polymers such as polybutadiene, polyisoprene, and their copolymers;
polymers of ethylenically unsaturated carboxylic acids and their functional
derivatives, including acrylic polymers such as poly(alkyl acrylates), poly(alkyl
methacrylates),  polyacrylamides, polyacrylonitrile ~and  polyacrylic  acid;
alkenylaromatic polymers such as polystyrene, poly-alpha-methylstyrene,
hydrogenated polystyrenes, syndiotactic and atactic polystyrenes, polycyclohexyl
ethylene, styrene-co-acrylonitrile, styrene-co-maleic anhydride, polyvinyltoluene, and

rubber-modified polystyrenes; polyamides such as nylon-6, nylon-66, nylon-11, and
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pol ymers of ethylenically unsaturated carboxylic acids and their functional
derivatives, including acrylic polyners such as poly(al kyl1ggHPyliag es) ,

pol y(al kWo oxneisicr yl at es), pol yacryl anm des, pol yacryl oni peT/Aus02832484

pol yacrylic acid; alkenylaromatic polynmers such as pol ystyrene,

pol y- al pha- nmet hyl styrene, hydrogenated pol ystyrenes, syndiotactic and

St yr enc- CHIHRI] BOBRRo/AR: HEVEUBH VR e cRuRGhe PP RERE ol '
pol ystyr eqe 'thﬂ@teyarr&rﬂieér;ﬁdls cRhexWieiyfone NY t&BptfiRalatBy | Opblychrbonatts; 12 18

SEP 2006 03/ 052757 PC 2/ 32184 nylon-12; pol yacetals, polyesters
such as polygsictegtbonates;ciglp hedtaiodyoarbopetey,opnlydthere sucteaepdlyirslent etheznd

pol ycycl ohexyl.net hyl.ene, t er epht hal.at e;. pol r bonat es;

Dol Y st o P TN ALP Ry GhE F0RES (BT isBh s GO b Aud sgppivaners

pol yaryl gng, et hersq. Rk pol VN &l her ATy T el

2, 6-di met ha phenol’ ;1?]1319@ lp@l 1lfl‘?ir’ers %ﬁsﬁh 2&%‘1%16 tri rrzgcﬁgelrtphenglfs{i %

pol yet hepslyefierdesonepopylstthercticHetmeb f ank polyethetimidesp plytuytens , sulfides,

pol yet her et her ket ones, _an ol.yet heri m des; polyaryl ene sulfides,

pol ysul f BRESUITReS, as&s‘uv%vfﬂ@&ﬁnﬁﬁn ,llﬁﬂ@cvgah\ﬁwpekwa line pol yners.
Non-limting exanples of thernosetting resins are epoxies, phenolics,

éis,i cones,

al kyds, | r QY 5 WS$m VI[N » edHa! bidsednsy

bi s- mal ei}ir%nfhd%@?th%cég%rgﬂtglgyeg ers, OﬁnﬁlfI%%??P%ﬁafﬁgﬁyﬂ%hgﬁg%éﬁbou@ s such as
di al | yl plpbhektatse, palgimyities; spolyadeiydss, piesrall -filled mailidetsd ebhis-nomleinates,

resol es, bismaleim | nmel am ne- f or nal_de

des, PMR resjns, hyde, .
ur ea- f or SYPHEheiers. Burirgiqnghal Wire sompengs sughas Wllﬁ’lﬂhg??i%te’a%?@’lf%ocyanat es
benzocycl e S I ho y : I yﬁﬂffRS, ction
pr oduct s,aﬁg}rd\%i g% ﬁ%&?\%ﬁﬁ %lrﬁlgﬁ%dcé)ehp}rl?@?ancgs’ a%gﬁag%sis trg? J@ar%%lﬁg&%t he orreersg.l?hg

t her nos ettdlngineebimaldellydeone enbogeadstinalddhedd, her nos ebepalcydteutadas) t her
conprises at |east_ one thernoplastic polyner, such as, polyphenyl ene ether,
pol yphenyyaexysgihyifaeans,, cands uiseeyaaatey obgizopeiobiiens, msenyesBervelbhngs t he

cont nat HePefsrt SPRASIVT bawn6 BRUAER! fio bERhARRE AR o 200

pol ymer s.ond b€ thefordpolgatiérintospieihy f&inst In loyipe®dbdiynent, the thermoset polymer

further comprises at least one thermoplastic polymer, such as, polyphenylene ether,
polyphenylene sulfide, polysulfone, polyetherimide, polyester, and the like, as well as
homopolymers, copolymers, reaction products, and combinations comprising at least
one of the foregoing thermoplastic polymers. The thermoplastic polymer is typically

combined with a thermoset monomer mixture before curing of the thermoset.

Both thermoplastic polyesters and thermoplastic elastomeric polyesters can be
employed. -Illustrative, non-limiting examples of thermoplastic polyesters include
poly(ethylene terephthalate), poly(1l,4-butylene terephthalate), poly(1,3-propylene
terephthalate), poly(cyclohexanedimethanol terephthalate),
poly(cyclohexanedimethanol-co-ethylene terephthalate), poly(ethylene naphthalate),
poly(butylene naphthalate),l and polyarylates. Illustrative, non-limiting examples of
thermoplastic elastomeric polyesters (commonly known as TPE) include
polyetheresters such as poly(alkylene terephthalate)s (particularly poly[ethylene
terephthalate] and poly[butylene terephthalate]) containing soft-block segments of
poly(alkylene oxide), particularly segments of poly(ethylene oxide) and poly(butylene
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conbined with a thernoset nononmer m xture before curing of the thernoset.
Bot-h t hernopl astic pol yesters and thernopl astic el astoneri c‘lﬂcSEE/é@ﬂ@ers can
be enpl W@d/okfi7ustrative, non-limting exanpl es of therpopus®izcss

pol yesters include poly(ethylene terephthalate), poly(l,4-butylene
terephthal ate), poly(1, 3-propylene terephthalate),

pol y(cycl ohexanedi net hanol. .t er epht hal at e . .

pol y( cycP’é‘H afie ipgg'leﬁtﬁmlg%sogﬁh% @W © F@tgﬁﬁﬁeﬁa?ya{hee) ?ong(e) FheR k%glagne

napht hal gtoelatic BIoR(Hatey VARE FABBIXYAL alcRds aAdCa RAIBARYNE alcRBrorrhinktedt rat i ve,
non-limting exanples of thernoplastic elastoneric polyesters (commonly

known as pdliyEsteri arpolydther ppybiteer est ers such as pol y(al kyl ene
terephthal ate)s (particularly poly[ethylene terephthalate] and

pol y[ but yl ene terepht hal af e] ), cont ai ni.n ft;bl ock,seqgments of

Dol ( al kPRERRle BRbaBJRionRPtey P ity DOL GRRIRE dooe FODFPLEHYT SHESQE%%) and

pol y( but 1 El,,’gaﬁ.l 6 ] 3238 Ivaekss and

pol yeste%gﬁélpg}édsr S c%nbg rgﬁ%‘ge(csyr??ﬁ{elgiq%ég%bgﬁ%iﬁg%ﬂdé%’sgﬂ?rél)ygf an

aromat i c consisting pé siatotunal tiitschfdle foomylalc aci ds and a carboxylic

acid-term nated polyester or polyether prepolyner. Suitable polyarylates
include, but are not limted to, the polyphthalate esters of 2,2-

bi s(4- hydr oxyphenyl )pr.opaneR(]commnI y known as bi sphenol A), and pol yesters
consi sting of Btructural unilts of the f@mula 1: RI6 MO1 O OOCII 1
~ C wherein R16-is hydrogeg or Cl4 al k)” , optiggal l ypoin conmbination with

structural units ofdhe o GERG N ”
. l e

S

b

wherein R'® is hydrogen or C,4 alkyl, optionally in combination with structural units

of the formula II:

I 0O O
» I I

——C—R"—C—0 N

wherein R'7 is a divalent Cy.;, aliphatic, alicyclic or mixed aliphatic-alicyclic radical.
The latter polyesters may be prepared by the reaction of a 1,3-dihydroxybenzene
moiety with at least one aromatic dicarboxylic acid chloride under alkaline conditions.
Structural units of formula II contain a 1,3-dihydroxybenzene moiety which may be
substituted with halogen, usually chlorine or bromine, or preferably with C;.4 alkyl;
e.g., methyl, ethyl, isopropyl, propyl, butyl. The alkyl groups are preferably primary
or secondary groups, with methyl being more preferred, and are most often located in
the ortho position to both oxygen atoms although other positions are also
contemplated. The most preferred moieties are resorcinol moieties, in which R is

hydrogen. The 1,3-dihydroxybenzene moieties are linked to aromatic dicarboxylic
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CRCOI O. wherein R17 is a divalent C4_12 aliphatic, aljicycljc or
m xed aliphatic-alicyclic radical. The |atter pol yesters mayl BOQ{E p}(ﬂgﬁpar ed by
the reacW@M/RTE 1, 3-di hydroxybenzene noiety with at | eRET/USIES28840mat i C

di carboxylic acid chloride under al kaline conditions. Structural units of
formula Il contain a 1, 3-di hydroxybenzene noi ety which may be substituted
wi th hal ogem, ; i 1 Lo, pr it h -4 al kyl ;
o g, et o oHE] Wi nel O looR hOfetle S Sotiflt bipitalie

pr ef er abl wr pelynyali maietisse egndaplythglencdicarbosiyldte. et hyl bei ng nore preferred,
and are nost often located in the ortho position to both oxygen atons

al t hough ntenpl ated. The nost preferred

t 0Si t i .al
oi ot 05 4 BrogRBRel s Bbisnl 61 Tomhilal, CHORIS! pEalkylyespa mofmiss are

1, 3-di hyd et L dpt0 tig. di carboxyl.ic,. 14 18
SEP 2006 T3 0y Beoe7 PR K Biod, VLRI AR o GilBf Chas MiMishocycl i o
noi et i es, abcyglic or suxdit dlphatieakicyclietaiidlhal ate, or pol ycyclic noieties,
e.g., naphthal enedi carboxylate. In the optional soft block units of fornula
I, resorgi ns\%!?l or. al Ié | resorcinol noieties are present in ester-formng
conbi nat i HASSATIE ROl ORprteinclidg thesg spraprisiog stracterel whitstaf éhe foambleyBt i ¢ or

m xed al i phatic-alicyclic radical. Possible polycarbonates include those
conpri sing structur m)units of the fornmulg Ill1: 0 (i) 1811 OROC
wherein at | east about” 60 percent of theJLot al nunber of R18 groups are
aromatic organic radi cal_ﬁ(gd t hes bal an t hereof are aliphatic,

alicyclic, or aromatic radic s Rsi4ap&e R 8 radicals include

m phenyl ene, p-phenyl ene, 4, 4'-bi phenyl ene, 4,4'-bi(3,5-

di net hyl ) whbefy kefst abotrt Y ; 18 ;
6,6'-(3,3,3,3 -tetranet hyl%‘?‘f‘%eﬁéhﬁgﬁa&rﬂgﬁgﬁﬁe ) Broups are aromatic

1, 1' - bi s( 9rgenieripiienle)ang, tBe balan¢antherepl ayechlithetiandicydivg of bfénaic radicals.

Suitable R'® radicals include m-phenylene, p-phenylene, 4,4'-biphenylene, 4,4'-bi(3,5-

dimethyl)-phenylene, ~2,2-bis(4-phenylene)propane, 6,6’-(3,3,3',3'-tetramethyl-1,1'-
spirobi[1H-indane]), 1,1'-bis(4-phenylene)-3,3,5-trimethylcyclohexane, and similar
radicals such as those which correspond to the dihydroxy-substituted aromatic
hydrocarbons disclosed by name or formula (generic or specific) in U.S. Patent
4,217,438.

More preferably, R'® is an aromatic organic radical and still more preferably a radical
of the formula IV:

1v)
Ayl 2

wherein each A' and A? is a monocyclic divalent aryl radical and Y' is a bridging
radical in which one or two atoms separate A' and A%, For example, A' and A?
typically represent unsubstituted phenylene or substituted derivatives thereof. The
bridging radical Y' is most often a hydrocarbon group and particularly a saturated
group such as methylene; cyclohexylidene; 3,3,5-trimethylcyclohexylidene;  or
isopropylidene. The most preferred polycarbonates are bisphenol A polycarbonates,

in which each of A' and A? is p-phenylene and Y' is isopropylidene. Suitable

15



radi cal s such as those which correspond to the di hydroxy-substituted
aromati c hydrocarbons discl osed by name or formula (generigSet 2ipecific)
in US MOexs279, 217, 438. More preferably, R18 is an ar oR€ET/USO232¢83#ni C

radi cal and still nore preferably a radical of the formula I'V: (I1V)

A -Y -A2-- wherein each A' and A2 is a nonocyclic divalent aryl radical and
Y' is a bpélgeirbéhatdsadlhy Bk rhdlleWRifp v AR1d8s ?)Focteg%s,aihaﬂﬁing(ﬂ%{ﬁ{:i Soluffd A2 For
exanple, A "and A2 typically represent “unsubstituted phenyl'éne or”’
subst i t ut sdidddate vatmeltgrocéssessof . The bridging radical Y is nost often a
hydr ocarbon group and particularly a saturated group such as nethyl ene;
cycl ohexylidene;. 3 i neth Ig&glohexylidene; or _isopropylidene. The

.3, 5-t
most pr ef 8 PEGCTRBYGRER dhe paw 3 SpRBHESS ahleast grealaperwitk gt leastrpnghi ch

each of A i -  cthS ol (o) i . itable 15 18
e e e t%psé{”%%rﬁ‘%%a‘@eﬂfrﬁggﬁdﬁgﬁ% WyE ng
various pwibeweeslifferant pdlyegrbonite. f alombpolyedrbdnates, des@di Gofif at §ingler mel t

processes., |$ one enbodinent, the storage nedia conprises at |east one
layer wi t finXErOKY comPOHRd Resiopes asdreopelycarhongies Henivedniiout merst than asest or age
medi a co { Sast i wo di fferent polycarbonates.
Honopol yggpg%ﬁg gémherl vnégﬂ(ﬁ?%%gé%oﬁq@tagsehdi hydr oxy conpound nononer and
copol ycarbonates derived fromnore than one di hydroxy conpound nononer are

enconpas skdonel emtsodément) g subirate bhéos idiskst Jne oftitsIBer BF tHeBAGheOMBAiqt her
| ayer of the storage media conprise a polycarbonate or copol ycarbonate

conpri si nEPTRRTFE AR ¥RhpRateor copolyearponaje compmisinpsstrictRral units AROMNVE): - (C) Q CH3

r—‘ ——

N
HaC m(C)—(C)q CH

L —~ ™

(VD

where R!, R?, R, R4, R? and R® are, independently chosen from C;-Cy alkyl and
hydrogen; R’ and R? are, independently, C;-Cs alkyl, phenyl, C;-C; alkyl substituted
phenyl, or hydrogen; m is an integer of 0 to about 12; q is an integer of 0 to about 12;
m-q is an integer of about 4 to about 12; n is an integer of about 1 to about 2; and pis

an integer of about 1 to about 2.
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10 O/ \ Ol H(Rn (R)PH (V) R/ H3CCH3 O 18 11 H R~ R2 H or
(VI) where R, R2, R3, R4, R5, and R6 are, independently qfc¢&BAMlrom C1-C6
al kyl andO p3/efedgen; R7 and R8 are, independently, Cl-C6 BCRYS2/3ptdnyl ,
Cl-C6 al kyl substituted phenyl, or hydrogen; mis an integer of O to about
12; q is an integer of O to about 12; mtq is an integer of about 4 to
about 12:, n is an |nte

oot Lghaths O RNl AU o8 A sl P

Repr esenbﬁg _Hy‘dryi\} 3%&%}1&6@9@&@&&%! nctmmpd)yt all g -tisM-Hydroxyesd,
residues o dr oxy- 3- | phenyl ) cycl ohexane ( DVBPC) ;
1, 1- bi s( meliwwlmyl)@'clqmmam,pﬂelnlylls%@c{@pehﬂmﬂwlphenyl)cycloheptane 1,1-

o1 54 iy eGP R RGOS s E PR ARk CRABERE e gresang

m xtur esco{ﬁ? %&ﬂle&t%heb?@;%tfofagﬁngﬁm{t@e foregoing units. Representative
units of uct i ncl ude, but are not limted, to residues of 2, 2-

bi s(4- hydr oxy- 3- net hyI )propane (DVBPA); and 4,4'-(1- phenyl et hyl i dene) bi s( 2-
met hy| ph®epicpentdMeiwmbie)of stmctare @R mdlugde; he‘r are miob Hinitedt to residues i 2-at e

pol yoar bbIRdE VPR SEr YEdBeAE COMBAF st f e iPar R (GRS

methylphenol) (DMbisAP).

In an even further embodiment, the substrate and/or at least one other layer of the
storage media can comprise polycarbonate or copolycarbonate comprises structural

units (VII):

L — (1)

where R’, R'®, R™® and R are independently C;-Cs alkyl, R"" and R are
independently H or C;-Cs alkyl, each R'® is independently selected from H and C;-Cs
alkyl and each n is independently selected from 0, 1 and 2.

Representative units of structure (VII) include, but are not limited to, 6,6’-dihydroxy-
3,3,3°,3’-tetramethyl spirobiindane (SBI); 6,6’-dihydroxy-3,3,5,3°,3’,5’-hexamethyl
spirobiindane;  6,6°-dihydroxy-3,3,5,7,3°,3°,5°,7’-octamethylspirobiindane; ~ 5,5°-
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RO RI0O ORIl Il ~RISyn OC o ~ Rl~ (R15)n R13 R14 (VIl) where RY, R10,
R33 and R14 are independently Cl-C6 al kyl, R11 and R12 are 18A8tRp#hdently H
or Cl-C5W0R3/5278ach R15 is independently sel ected from Hemus@B2(88 al kyl
and each n is independently selected fromO, 1 and 2. Representative units
of structure (VI1) include, but are not limted to, 6,6 -dihydroxy-

3,3,3,3 r . I, 0PI 4, . .

0.5 ~di nyEUEE A gRY S8 AR e ibiigang, pad misgures comprising at

6, 6' - di hyleispxe ¥ tBe Forégoing Bnitd’ , 7' - oct anet hyl spi robi i ndane; 5,5 - 17 18 SEP
2006 WD 03/ 052757 PCT/ US02/ 32184 di et hyl -6, 6' - di hydr oxy

3,3,3",3 -tetramet hyl spirobiindane, and m xtures conprising at |east one
of the forhegeilemsienescthernarqnalypers somprising e péyralityrod sputtyrebpritscdithit i sing a
plurali t)@oﬁﬁulak{@@tural units of the formula (MIl) @ Q@ (VIIl) O Q@ /
Q@ whererninhteach of the units independently, each QL is independently
hal ogen, primary or secondary |lower alkyl (i.e., alkyl containing up to 7
carbon atons), phenyl, hal oal kyh2 am nle kyl, hydrocarbonoxy, or

hal ohydr ocar bonoxy wherein at le carbon atons separate the hal ogen
and oxygen at ons; a(r{}jm()aach @ is i

wherein in each of the units independently, each Q! is independently halogen, primary
or secondary lower alkyl (i.e., alkyl containing up to 7 carbon atoms), phenyl,

haloalkyl, aminoalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at least two

carbon atoms separate the halogen and oxygen atoms; and each Q2 is independently

hydrogen, halogen, primary or secondary lower alkyl, phenyl, haloalkyl,
hydrocarbonoxy or halohydrocarbonoxy as defined for Ql. Most often, each Q1 is

alkyl or phenyl, especially C1-4 alkyl, and each Q2 is hydrogen.

Both homopolymer and copolymer polyphenylene ethers are can be employed.
Suitable copolymers include random copolymers containing such units in combination
with (for example) 2,3,6-trimethyl-1,4-phenylene ether units. Also included are
polyphenylene ethers containing moieties prepared by grafting onto the polyphenylene
ether in a known manner such materials as vinyl monomers or polymers such as
polystyrenes and elastomers, as well as coupled polyphenylene ethers in which
coupling agents such as low molecular weight polycarbonates, quinones, heterocycles
and formals undergo reaction in known manner with the hydroxy groups of two
polyphenylene ether chains to produce a higher molecular weight polymer, provided a

substantial proportion of free OH groups remains.
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hydr ogen, hal ogen, primary or secondary |ower alkyl, phenyl hanaIkyI

hydr ocar bonoxy or hal ohydrocarbonoxy as defined for QL. 108 6kR 296 each Q
is al kywmos/mhestyl, especially C 1-4 alkyl, and each P@Dhynmogan Bot h
honopol ymer and copol yner pol yphenyl ene ethers are can be enpl oyed.
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provided a substantial proportion of free OH group$ renains. 18 SEP
2006 WO ODheEBEET oPUIE/diBEiN8 24\iplingPeadtion whiatury Atsefftdqugﬂlympb&enydtreﬁe et hers

for many rposes are those that conprijs nol ecul es, havi ng ast one
ani noal k}ﬁ’%ﬁ‘gwgﬁ?%ﬁﬁ’ﬂgfngr%o‘ﬁ’ﬁoﬂﬁwaﬁhgg 1ReA Sk rpctionixies F%Wﬁ% Aoy

| ocated i ni ng
such end Top s eisloRaRls S pristhr, BhenRl MY Pl R RESADRASY o BRETTY o
secondar yaniineogystene s UC hsubstanlial nplopbiticamiofiether peliynet hyiblecules Bpicalig of the
constituents, of the oxjdative coupling reaction mxture. Al so frequently

pr etsent aﬁogstatuﬂﬂg:a% Buwigh s Ay PO mﬁ?@hﬁo‘%ﬁh@ yglmmrpawntéalmble@st@ﬁf Ir eaction
m xtures resent, especially in a
copper - ha(} lae decon Xont%&%erbl ar’@p&g'%ﬂ%ﬂe fig’in X substanti al proportion

of the polynmer nolecules, typically constltutl ng as much as about 90% by

wei ght oflt twidl pelapperent nigy theroaiempidted gasiphemgencottheReinclude all those
am noal kyl - cont ai ni ng_and 4- hydr oxybi phenyl end groups. It will be apparent
that the RBWPENDINEYE IpePegiversf eniationn &t stragietel daits oy apcilfay chemaepbnt | v

known, i rfe&tﬁpegcﬁﬁc\ﬁ?dl% ﬁ{lﬁrﬁ(ﬁt Rt 't(gl 1o 'ﬂgfyﬁ{e?laanéop%ly%eratﬂgmlopﬂsﬁcChem cal

polymers, and mixtures comprising at least one of the foregoing polyphenylene ethers.

Copolymers may include random, block or graft type. Thus, for example, suitable
polystyrenes include homopolymers, such as amorphous polystyrene and syndiotactic
polystyrene, and copolymers containing these species. The latter embraces high
impact polystyrene (HIPS), a genus of rubber-modified polystyrenes comprising
blends and grafts wherein the rubber is a polybutadiene or a rubbery copolymer of
styrene in a range between about 70% by weight and about 98% by weight and diene
monomer in a range between about 2% by weight and about 30% by weight. Also
included are ABS copolymers, which are typically grafts of styrene and acrylonitrile
on a previously formed diene polymer backbone (e.g., polybutadiene or polyisoprene).

Suitable ABS copolymers may be produced by various methods.

In a preferred embodiment the optical film comprises thermoplastic resins and the
substrate comprises thermosetting resins. It is also possible for the optical film to
comprises thermosetting resins while the substrate comprises thermoplastic resins.

Similarly it is possible for the optical film and the substrate to comprise a mixture of
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features, including, but not limted to honopol yner and copolg

t hernopl astic pol ymers, and mixtures conprising at |east oSt fmﬂme
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resins. |$pih soatingp splotien spairigond He ldpo,u eating (d.gn wrusuomastm@@lutlon
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t hernosetting resins and wherein at | east one t he corrp03| tion
of the opthecsubstrate nisi typitially enamifadtured iyhan &)dtrusiwa sudiding ateez., Mjetiopt i cal

| ayer or fi can be deposited by a, variet s, J.ncludi ng vapor
deposi ti OWOL(@]% CXtrp§ion H%’?%Hﬁ’acr? es@Wé‘rﬁ’?:lg}‘%/gv TEh gﬂ‘ﬁi}gpg ke aiWele | i ke)
coating, {&dhbinf 0?1§t05 ﬁﬁﬁﬂ%b{l’e&’ﬂ ofi08F 'ﬂh@%re%&ﬂ%%&ﬂﬁl peating, spray coating,
extrusi on coatli ng, ting, solution Bra the l'i ke), casting
(e.g., extrusion castlng, solution casting, and the like), injection

mol di ng, Althmghl e snlgstrataﬁsetypia:a]lylg padyedritonetel hiterialast iswidatlyamderstobd nat i ons

conprisin | east one the for egO| fechniq . Meanwhi | e,
substrate Eﬂ"tey%‘i §'5‘l‘tF’>Fa %FE’PE}?SQOG‘“(X lcé%F?%egrﬁboﬁ%Flﬂ FHRqneto éw

;R{je;:}]ieolnﬂgma &ing. @xaﬁaﬁ%@,ﬂm@%@gm cER TBIPERS hbriHRb ARG wﬂé}gmtﬂﬂ@ like),

thennoplastlc is bisphenol A polycarbonate, copolyester polycarbonate of bisphenol A

and dodecanoic acid containing 7 mole% of polyester and 93 mole% of bisphenol A
polycarbonate, 39 mole% of polyphenylene ether and 61 mole% polystyrene, 1,3~
bis(4-hydroxyphenyl methane), 90 mole% bisphenol A and 10 mole% disecbutyl
bisphenol A, polycarbonate of tetramethyl cyclobutanediol and high flow
polycarbonate tetra xylyl hydroquinone diphosphite, and the like, as well as mixtures
comprising at least one of the foregoing thermoplastics. Similarly, the optical layer
can comprise thermoplastics including 80 wt% isophthalate terephthalate resorcinol-
20 wt% polycarbonate, styrene acrylonitrile, bisphenol A polycarbonate, copolyester
polycarbonate of bisphenol A and dodecanoic acid containing 7 mole% of polyester
and 93 mole% of bisphenol A polycarbonate, 39 mole% of polyphenylene ether and
61 mole% polystyrene, 1,3-bis(4-hydroxyphenyl methane), 90 mole% bisphenol A
and 10 mole% disecbutyl bisphenol A, polycarbonate of tetramethyl cyclobutanediol
and high flow polycarbonate tetra xylyl hydroquinone diphosphite, and the like, as
well as reaction products and mixtures comprising at least one of the foregoing

thermoplastics. Furthermore, the film for these high density formats preferably has
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as conbi nations conprising at |east one of the foregoing techniques.

Al though the substrate is typically a polycarbonate materiahg Sgp 2008 clearly
under st o®¥0 036757t he substrate can al so conpri se any pl asp¢T/URG/B2182ned
above in relation to the optical film For exanple, the substrate can
conprise thernopl asti cs wherei n the thernoplastic is bisphenol A
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polysulfide rubbers and fluorine rubber, block copolymers including polystyrene-
polyisoprene copolymers such as described in U.S. Patent No. 4,987,194,
thermoplastic elastomeric materials, including polyurethanes, and combinations
comprising at least one of the foregoing, among others. Vibration-damping materials
also include resins in which large amounts of particles (such as ferrites, metals,
ceramics, and the like), flakes (such as of talc, mica and the like), and various fibers
(such as zinc oxide, wollastonite, carbon fibers, glass fibers, and the like), and
mixtures comprising at least one of the foregoing, can be employed. Microfibers,

fibrils, nanotubes, and whiskers, foamed and honeycombed structures may also be

useful as are various combinations of the foregoing.

Beside the optical layer, which is typically the top layer, other layers which may be
applied to the substrate may include one or more data storage layer(s), lubricating
layer(s), adhesive layer(s), dielectric layer(s), reflective layer(s), insulating layer(s),
combinations comprising at least one of these layers, and others. The data storage
layer(s) may comprise any material capable of storing retrievable data, such as an

optical layer, magnetic layer, or more preferably a magneto-optic layer, having a
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The substrate may further include energy absorption. Danpeqiﬁg ﬁﬁ@ be
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layers.

The reflective layer(s) should have a sufficient thickness to reflect a sufficient amount
of energy to enable data retrieval. Typically the reflective layer(s) can have a
thickness of up to and sometimes exceeding about 7004, with a thickness of about
300A to about 600A generally preferred. Possible reflective layers include any
material capable of reflecting the particular energy field, including metals (e.g.,
aluminum, silver, gold, titanium, and alloys and mixtures comprising at least one of
the foregoing materials and others). The reflective layers may be disposed on the
substrate by various techniques such as sputtering, chemical vapor deposition,

electroplating and the like.

Optionally disposed between the optical layer and the data storage layer, and/or
between other layers, is an adhesive layer that can, for example, adhere the optical
film to the other layers supported by the substrate. The adhesive layer can also be
employed to enhance the dampening of the disc, with the thickness and nature of the
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Lbout - 7o0sa e Mok AL AiRtRig, otabbiieRRagen wiRated, ANa AR bhorR fi oCC
preferr edpro’é’faé &L ddr ﬁﬁf)érﬁfé tch@lhbﬁ(\éet'hé gh@lﬁ&%@*%la%yck dﬁh@ aatalst&@géahé& of

reflecting the particular energy fiel I hcluding nmetals (e.g., alum num
silver, g"ﬁlnedc;henmstasnoﬁmn-agxdl rdlyogse adi@swextmdlesrse;camﬂnn@ud@ rllytheasf one .of

the f Th f | ect I be di d
on' the. - SBBaBPER o L RpARo o Bt e s GERORES A0 1 GFPTS, % MAHEAI Vapor
deposi ti %emc%l&s%é QRk 3k ﬂfé&néﬂ%ﬁé"&aétbx‘ﬁ@rs @Bitétﬁé‘@kéaeglgé éPé?féﬁ‘leliL-%N@?e“ the

optical layer and the data storage | ayer, ween ot her layers, is
an adhesi melukla)wﬂymdmetnec aty,reﬁeobu’mdmnplrebbad kbthykene heropydenec atbbef, i flunrd o t he

ot her Iayers su d by t substrate he adhesi ye |ayer can aI o0 be

enpl oyed YiBYlerH R wnaarfbgqn%&dofls thq@n&@@re%t URErepRi CRigEEaedng

nature of ,diignyiéte, JhiorbEuloRBd polyethylene, butyl acrylate, expanded polystyrene,
expanded polyethylene, expanded polypropylene, foamed polyurethane, plasticized

polyvinyl chloride, dimethyl silicone polymers, methyl vinyl silicone, polyvinyl
acetate, and the like, as well as compositions comprising at least one of the foregoing
adhesives. This layer may also comprise any combination comprising at least one of
the above adhesives. Typically pressure sensitive adhesives are preferred for use in
data storage disc applications. The adhesive layer may be added to the data storage
disc by methods such as vapor deposition, spin casting, solution deposition, injection

molding, extrusion molding, and the like.

In addition to the data storage layer(s), dielectric layer(s), protective layer(s) and
reflective layer(s), other layers can be employed such as lubrication layer and others.
Useful lubricants include fluoro compounds, especially fluoro oils and greases, and

the like.

The storage media disclosed herein reduces tilt as compared to a substrate without an
optical layer and/or a substrate with a matched optical layer (e.g., where the optical

layer comprises the same material as the substrate) by controlling the thickness and/or
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WO 03/ 052757 PCT/ US02/ 32184 adhesive determ ning the anount of danpening
provided by the | ayer. The adhesive |ayer, which can have 28 667 dilfess of
up to abowuo os@2ms7cr oneters () or so, with thicknesses opcaiosens2iss

m cronmeters to about 30 microneters preferred, can conprise rubber based
or elastonmeric thernosets, flexible thernoplastics, and the |ike. Typical

adhesi ves_are, rubher - bas or rubberli ke terials, such a at ur r ubber
or o111 comemachide gPAGE R atd BBGHs SoREy Bk sime R T FRe MR o1

pol yneri Gladhess MeSgeiedd) viich SHRGS QAsRatANcALIMBA N P4diACdeylatibn Pid. yarer s and
the |i ke have sone of thgﬁgropertles of elastoners, such as flexibility,

creep rediesiatine®f Ok degreess oversun theemasmatehiedysystamdotiBigursr 3\(e-ge aursdialil
danpeni ng, t p..enhance. t.he aljt f playba of .the data sto e disc. The
chen st ryIeuRHRB A2 degstymeovet Diansr 88 B ohontb fuee g, RlER Gl

pol ymer s pferehin t%c?éPQ§y69§. 'i‘i?tPl@édrél!ﬁ Reterd Peds henel i ammbassRpksisg and

rubbers, as flex e ‘thernoplastics, and as thernoplastic el astoners.

Sui t abl e pekwarioaste ciibstratd amdl hptscal éayer withl aupiesgnod sansitive adbkgsivet dispeosed

but adi ene, rubber, ethyl ene_ propyl ene r er, fluoro vinyl t hyl sil oxane,
ohi or | natiBeePey B YEle egpiEnd; ith @6% 2@ FEPIY BRlysrabQaate %95?%% ﬁvf ene,
chIorosu“j%qu%ﬁﬂgghMgbﬂmh§ﬂge @H%%E acryl ate, expanded pol ystyrene,
expanded 66 yet'hyl'éne, “expanded pol ypropyl ene, foanmed pol yuret hane,

pl asticized polyvinyl chloride, dinmethyl silicone polyners, methyl vinyl
sili cone, EXXAMRIIEhY acetate, and the |like, as well as conpositions
conprising at |east one of the foregoing adhesives. This |ayer nay al so

o eet e SO b B b s Epm R e Runct U B AR
ypi ca a
storage dj i i : i b. ?éjaﬁjﬁ e dat a

st or age qﬁi‘?@é@&%ﬁ%&io@?iﬁ%@@g%%@%%gglésto%?l g%l n c(glsa %e?g%#q’s%l ution
deposi t i 80-20)rhlewd, ispmenenamdirglonigsile CSANISTOornBP AP wascHoseh as thdceptidah
addition to the data_storage |ayer(s), dielectric | ayergs), protective

| ayer (s) Hmd Thepplicdl ifjm hagyethicknessaifipbpuy Hmicrempterewhis sy whsttieh as

| ubricati |8 1 | i s, 4 conpounds,
D ot 90 e 8B At A B LR, S Fd H, oo

di scl osed herein reduces tilt as conpared to a substrate w thout an
Both the substrate and optical film stiffness were measured in tensile deformation at

room temperature using an Instron tensile testing machine. The swell of a polymeric
material as defined heréin is the percentage of volume growth of the totally dry
material when subjected to a 100% relative humidity environment at a specific
temperature. The swell is measured utilizing a TMA 2940 Thermomechanical
Analyzer from TA instruments. A film is mounted under a very low constant load and
initially held in a dry atmosphere. The length change is then measured upon
absorption of water when the material is exposed to 100% relative humidity. The
water strain or swell is taken to be the strain of the material (length change divided by

the original gauge length).

Table 2 below outlines the stiffness and swell ratio of the film to substrate as well as
the radial tilt range for the different material combinations. It can be clearly seen that
when polymeric materials chosen for the optical film and the substrate are different

from each other, the radial tilt range is much smaller than for the purely matched
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optical layer and/or a substrate with a matched optical |ayer (e.g., where
the optical layer conprises the same material as the substygte gy

cont r ol | g edm737hi ckness and/or 23 18 SEP 2006 WO 03/ 0512@'15/%502/32134
PCTTUSO02/ 32184 m smatching the optical |ayer and substrate conpositions.
Some of the advantages are illustrated in Figure 8, which shoms a

substantial reductio | . deviati.on

degr ees) AT, 8YSieR 35‘?7953 g%@ awgtl%meéfaslfigﬁ?ﬁ‘aé f%r%’gsgbsmifi 7"21 péllc
deV|at|o?¥ f/f 1.26 degrees). Note, Figures 3 and 8 enploy the sane substrate
with different optical layers. In Figure 3, nunbers 1 - 3 relate to

sanpl es conprising polycarbonate substrate and optical |layer with a
pressure(Tabled ti ve adhesi ve di sposed therebetween, while sangles 10, 20,
30, and #0 enploy a polycarbonate substrate and optical layerf with a W
curabl e adhesi ve. EXAMPLE 1: In this exanple (sinulated) Bisphenol A

Pol ycar bpnate (BPA-PC) was retained as the substrate nmaterial|, while

i sopht ha| ate terephthal ate resorcinol - pol ycarbonate (I TR-PC §0-20) bl end,
styrene pecryronitrite [(SAN 576) or = S ChggRm,a oredtical  film
The optical film has ashhh&gness Q&)E@%d?“%€0 m ronétzggq@- e the
substrat has a thi ckiness of i I1inmeters gi substrate

t hi cknesFilpaMaeeriaf 0. Offilm chmsttdm) stiffness
were neasured in tensifl e deformatio g an Instron

tensile . e defi ned
herein i $TRHC g‘é‘lzeent glge of 18lume

mat eri al when
subj ected to a 100% rel ati ve hum di y environment at a specifijc

t enper at gf,,‘ he swel {15 mfa}ﬁg\r ITTTTZT g a IIQL/Y-\ 294D, ler momechani cal
rom

Anal yzer A instrunents filmis nmounted dnder a very ljow constant
|l oad and| _initially held in a dry atnosphere. The length change is then
nmeasur ed BRROPC absor pt) on ofl.0pat er when tikg@0mat effi al iGS@xposed to 100%
relativelhumdity. The} water straip or swell is|taken to be the strain of

t he mat erH-al—(length change—dividedl by —theorigitnal—gauge—tengt h).

Generally an optical film that is stiffer and has a greater swell (water strain) than the
substrate material will have better performance when compared to a matched

film/substrate system.
EXAMPLE 2:

In this example BPA-PC is the polymeric material used for the optical film and
different polymeric materials were used as the substrate as shown in Table 2. The
optical film has a thickness of about 100 micrometers while the substrate has a
thickness of 1.1 millimeters giving a film to substrate thickness ratio of 0.09. The
substrate materials are listed as follows: copolyester polycarbonate of Bisphenol A
and dodecanoic acid containing 7 mole% of polyester and 93 mole% of BPA-PC (RL
- 7553), 39 mole% of polyphenylene ether and 61 mole% polystyrene (PPE/PS 101),
1,3-bis(4-hydroxyphenyl methane) (BHPM), 90 mole% bisphenol A and 10 mole%
disecbutyl bisphenol- A (BPA disecbutyl BPA), polycarbonate of tetramethyl
cyclobutanediol (TMCBD-PC) and blend of BPA-polycarbonate with polycarbonate
tetra xylyl hydroquinone diphosphite (BPA-PC+ 1 wt% TXHQDR).
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Table 2 bel ow outlines the stiffness and swel |l
substrate as wel |
conbi nat ivome3/03275can be clearly seen that
for the optical

as

ratio of the filmto
the radial tilt range for the dlffer%rEEPmﬂﬁerlal

when pol yneri Cpﬂ"ﬁmgdjj/ﬁhﬁ chosen
filmand the substrate are different

fromeach other, the

radial tilt range is nuch smaller than for the purely matched 24 18 SEP
2006 WO ‘)%AQ%J—PGFHJS@QJ—%Z—%SA—H@&%H—&F—w%em—Naeﬁe—BPA—Sﬁ alone is
used as (#P¥rd al for the substrate and optical filmable 2 Il ratio
Radial Tilt Range Stiffness ratio (degrees) FilmMterial (flilmto
substrat gy (fiTm 0 SU TR (5 T T0I 4iABFiY- Bage SAN 576
1378 1. 40 0. 236 BPA PO 35S 1. oBSBIEED condid %y an o%fgi cal filmthat
is stiffer and has a greater svvell (vvater strai n)(degraes)t he substrate
mat er i al [SubsttatéMegerivdt|tfibn tp subisantennEowoesubstcatg)aried t o a nmat ched
filmsubstrate system| EXAMPLE 2: Ip this exanpl g BPA-PC is the polyneric
mat er i al used-for—thelopt+ecal—fitmpapnrd—di-fferent—poelyrrerte—aterial s were
used as 1%7%@5&)99% bgl]shown in T&@Og 2. The CR)?,SWCGJ filmhas a
t hi cknes$ of about 10Q microneters while the subgtrate has a hi ckness of
1.1 mllj %}?gs gIVI a frfmto supstrate tnickness rati o of 0. 09. The
substrat ¢ erials are | isted as fpllows: copolyester pol ycarponate of
Bi sphenol3of/6emd dodeganed ¢ aci d coptidiini ng 7 nol@Wwef pol yestier and 93
nol e% of | BPA-PC (RL -| 7553), 39 no| e% of pol yphenyl ene et her jand 61 nol e%
p0| ystyrén&( PPE/ PS_14d1) 1. 3=Dbi c( 1 h\lrlr oxvphemH—ret-hane) ( HPM, 90
mol e% bi FHol A and [160%ml e% 1724 0.208°

BP A-disecbutyl

BPA 90-10 0.908 1.560 0.284

TMCBD-PC 1.478 2.451 0.167

BPA-PC + 1 wit%

TXHQDP 1.188 1.200 0.339

BPA-PC 1.000 1.000 0.560

Both the substrate and optical film stiffness were measured in tensile deformation at

room temperature using an Instron tensile testing machine. The swell of a polymeric

material as defined herein is the percentage of volume growth of the totally dry

material when subjected to a 100% relative humidity environment at a specific

temperature.

The swell is measured utilizing a TMA 2940 Thermomechanical

Analyzer from TA instruments. A film is mounted under a very low constant load and

initially held in a dry atmosphere.

The length change is then measured upon

absorption of water when the material is exposed to 100% relative humidity. The

water strain or swell is taken to be the strain of the material (length change divided by

the original gauge length). Table 3 above outlines the stiffness and swell ratio of the

film to substrate as well as the radial tilt range for the different material combinations.
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di secbutyl bisphenol, A (BPA disecbutyl BPA), polycarbonate of tetranethyl
cycl obut anedi ol (TMCBD- PC) and bl end of BPA-pol ycarbonate gg 7006

pol ycar bay@bvsosatat ra xyl yl hydroqui none di phosphite (BPA- 2¥a 24 TXHQDR) .
25 1B SEP 2006 WD 03/ 052757 PCT/US02/ 32184 Table 3 Stiffness ratio Swell

ratio Radial Tilt Range (degrees) Substrate Material (filmto substrate)

(filmto substrate) RL 7553 (SPOQ) 1.311 1.209 0.297 .PE/PS 101 39% 61%
0. 744 2. 19nce2geyn it c3pe seep dept whephe sz@‘erﬁmataﬁ“éé%@u@? theppptisal gg" 0.908

0. 339 PRI 5t Be ot e diullafiec s MY dleriia . =0

sti f f nessyhRhen ARASH6WSIforithd Rbfdabed stah@s capheign at  room tenperature using
an Instron tensile testing nmachine. The swell of a polyneric material as

defined herein is the percentage of volume gromh of the totally dry
mat eri al BK&MEBUBBected to a 100%rel ative humidity environment at a
specific tenperature. The swell is neasured utilizing a TMA 2940

Th i.cal f |.ns: : [ [
vory T ow Mot &emPRARPARRC PR kidhiel RHAR, hE orfied AR BaTRURRERYIEL )

change i sdiffapsht R@SHAILA MBRABteddRTabRI Blow! Thetdpticallfilih hdser thiivkaedsalf i s
exposed to 100%relative humdity. The water strain or swell is taken to

be the st abguh 100 mitremeiararwhile the sneptiatechasrigi@icknessdd - bipillimeter giving a
film to substrate thickness ratio of 0.09.

Table 4
Stiffness ratio Swell ratio Radial Tilt
Substrate
Range (degrees)
Film Material [Material (film to substrate) |(film to substrate)
PPE/PS 101
PS 101 39%/61% 1.039 0.010 0.154
PPE/PS 101
BHPM 39%/61% 1.000 2.935 0.142

Here the optical film was polystyrene (PS) in one case while 1,3-bis(4-hydroxyphenyl
methane) (BHPM) was used in the other. A blend of 39 mole% of polyphenylene
ether and 61 mole% polystyrene was used as the substrate in both cases. Both the
substrate and optical film stiffness were measured in tensile deformation at room
temperature using an Instron tensile testing machine. The swell of a polymeric
material as defined herein is the percentage of volume growth of the totally dry
material when subjected to a 100% relative humidity environment at a specific
temperature. The swell is measured utilizing a TMA 2940 Thermomechanical
Analyzer from TA instruments. A film is mounted under a very low constant load and

initially held in a dry atmosphere. The length change is then measured upon
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the original gauge length). Table 3 above outlines the stiffness and swell
ratio of the filmto substrate as well as the radial tilt @p%ﬂﬁor t he
di f f er entwgwbpédey conbi nations. 26 18 SEP 2005 WO 03/ 053%%%802/32184

PCT/ US02/ 32184 Once again it can be seen that when the polynmeric material
used as the optical film differs fromthat used for the substrate, the

radial tilt range is significantly decreased which in turn allows for the
i ncr easedabspmtiageofcagac whyn tmal 33 exppsedhite 18QUnisladive Bpmigity. wdbe r epl aced

in boththeotlcal diffe eria as.i ndi cat ed
I Tobl e Weist R O et B e Rrhe Ridn B el e R SighE b

m Cr Onet efs, on‘éﬂia BaldicsdhRt TAIE 4%§V@oﬁﬂﬁh6§<ﬂﬁ€%ﬁffﬁéss bnd sWell lritiPéthe 91 Vi Ng a
filmto substrate thickness ratio of 0.09. Table 4 Stiffness ratio Swell
rati o Radfilh torsubstratSab sietlats ¢hardaml gbtergmgdsl) the i fiferentemaeiiall combiratiped. (film
to substlrzétp%g (filmtao substééatte PS 101, PS 1Q1 39% 61% 1. OSﬁ P 010
0.154 P agpin ﬁkim@g%e%i £ PQ’%neélCl%%te“ ped 2h e BRHRL AR | | m was

| y
POl yStYr ehffretHdm! atOileq F3Sthe ibdfag el o Pl i ueoionhey WELbaGE) (BHPM

/oO phenyl ene” ether and 61
nmol e% poIwhicyirlﬂn&n\aﬂswufc&dhamctdaeemmgdeetpemty] both cases. Both the
substrate and optical filmstiffness were neasured in tensile deformation

t t t Instron t le t hi Th Il of
o ool ymer TBe siosmas | medizs BxohiSRb AOHEIMOIINES (IE ol Ry BUASBg UBE  or owt
of the to&fﬂ gc%'snﬂfr% o ge@tﬁm WIS RUAISELHE dad P b JRlRAIR Eﬁablo‘yﬁxghhhﬁ@ dity

envi ronmen
matched thlcknesses of the substrate and optical film. The mis-matched compositions

contribute in enabling higher areal density storage (about 20 Gb or greater) when
compared to a disc without a mis-matched composition of the optical film and the

substrate.

‘While the invention has been described with reference to an exemplary embodiment,
it will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the
essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiment disclosed as the best mode contemplated for carrying out
this invention, but that the invention will include all embodiments falling within the

scope of the appended claims.
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tenperature. The swell is nmeasured utilizing a TMA 2940 Ther nonechani cal
Anal yzer from TA instrunents. Afilmis nounted under a v Y p fipp const ant

| oad andwon3s52a871y held in a dry atnosphere. The |l ength gérﬁmg(ﬂ/:!zssa hen
measured upon 27 18 SEP 2006 WD 03/ 052757 PCT/ US02/ 32184 absorption of

wat er when the material is exposed to 100% relative humdity. The water
strain or%béﬁ éﬁﬁiﬁlsto be the strain of the material (length change
divided b 1A gauge length). Table 4 above outlines the
stiffness and swell ratio of the filmto substrate as well as the radial
tilt range foratfgidiniddd @)lcomirRigal conbinations. Once again it can be
seen that when the polyneric material used as the optical film differs
fromthat used for the substrate, the radial tilt range is significantly
decreased whiaplastic subsmatal(108)daving a fbsirate (L3 comppeitioyend apubsttale The

st orage n@ﬁé}a dL{\sprsed herein reduces radial tilt by m smatching the
conposi ti BIckpess: optical filmand substrate, and by optionally enpl oyi ng
m s- matched t hi cknesses of the substrate and optical film The m s-natched
conposi tions Gochiblay& (104 ERAR Ryl 8hiposkiRHIfRRAS owh BleQuBgfitd about 20
Go or greater) when conpared to a di'sc without a m s-matched conposition
of the opflD8adonfhokitioand t he substrate. Wiile the invention has been
described with reference to an exenplary enbodinent, it wll be understood

by those skilled in the art . variqus .changes may be nmade and

equi val ent's %%Stg’ii‘ﬁgg"‘}y?ﬁ@gﬁ‘%lﬁposgﬁg?fé?heéwefaﬁe?‘?e‘g? wi t hout departing from
the scope of the invention. In addition, many nodifications may be nade to
adapt a parti cildfecti®d fa?éltdl%‘ dR¥podRt wedn e dafestbRas iy $10) ahbiand nvention
wi t hout departing fromfthe @essential scope thereof.” Therefore, it is

i nt ended suhsttat¢ (Aé8);nventi on not be limited to the particular enbodi ment

di scl osed as the best nobde contenplated for carrying out this invention,

tS)gE)pte hg; E Eg ;\8%%%3 n&t\émgl:g%g{e%%&e %asaa!t lrad‘i:'\a g%la IOI'I;I IC%S h%ll'l IOII' Qccilua\fwtc;[ aﬁ%or{'lt the

1.15 degrees at a radius of 55 mm.

2. The storage media (5) of Claim 1, wherein a stiffness ratio of the optical layer
(114) to the substrate (108) is about 0.5 to about 5 measured in tensile deformation at

room temperature.

3. The storage media (5) of Claim 2, wherein the stiffness ratio is about 0.7 to

about 3 measured in tensile deformation at room temperature.

4. The storage media (5) of Claim 3, wherein the stiffness ratio is about 1.25 to

about 2.5 measured in tensile deformation at room temperature.

5. The storage media (5) of Claim 1, wherein a swell ratio of the optical layer

(114) to the substrate (108) is about 0.5 to about 5.0.

6. The storage media (5) of Claim 5, wherein the swell ratio is about 0.75 to
about 3.0.

7. The storage media (5) of Claim 6, wherein the swell ratio is about 1.0 to about
2.5.
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SEP 2006 WO 03/ 052757 T/US02/32184 WHAT IS CLAIMED | S: 1. EPt i@gge medi a
(5), conprising: a plastic substrate (108) having a substrh8§ (

conposi t iwo ozost7sy substrate (108) thickness; an optical i:e:y;@stQ;;hM) havi ng
a layer conposition different fromthe substrat e (108) conposition; a data
storage | ayer (102) di sposed ther ebetween; and a reflective layer (11)

di sposed between the data.s layer (102 and the s r at 108)
wherein the stﬁ%ﬁ@%d‘i’?ﬁll?@ﬁ a1§1 athegeiy |°§f1F%}HaYeé§§B§h‘§ équal to
about 1. r (5) of Claim
1, wher eltrill?cgggsgi ?ﬁggésrﬂ?aa (?%qu% t?%b&g Ztgt%caﬁh?gﬁ%ﬁ&ﬂ%)%lﬁs e substrate
(108) is about 0.5 to about 5 neasured in tensile deformation at room

t enper at ug.e. 3’1“hél' i;’teragé mﬁm(smbd Chaifn), wiiferdth ghenbaier thickness is 4toat 20%ftd ness
ratio i s about to _about measured in tensile deformation at room

t enper at uFbout ﬁO%ﬂf@es%“bﬁta%}é(W&IﬂHC@F of Claim3, wherein the stiffness
ratio is about 1.25 to about 2.5 rreasured in tensile defornation at room

terrperatu LE ati o of
the opti ot 1 aghs 6k HRRETRECT). Herdth Hilhoter IREEL S, AghfES% 851 S O
6. The stgoagsswrdite (bjtrat (WRAtktkmessvherein the swell ratio is about 0.75
to about 3.0. 7. The storage nedia (5) of daim6, wherein the swell ratio
is about 1.0 to about 2.5. 29 18 SEP 2106 WD 03/052757 PCT/ US02/ 32184

11.  The storage media (5) of Claim 1, wherein the optical layer (114) las a layer

thickness of about 0.2 micrometers to about 0.6 mm.

12.  The storage media (5) of Claim 11, wherein the layer thickness is about 0.2

micrometers to about 120 micrometers.

13.  The storage media (5) of Claim 1, wherein the substrate (108) thickness is

about 0.3 mm to about 2.5 mm.

14.  The storage media (5) of Claim 13, wherein the substrate (108) thickness is

about 0.6 mm to about 2.0 mm.

15.  The storage media (5) of Claim 14, wherein the substrate (108) thickness is

about 1.1 mm to about 1.5 mm.

16.  The storage media (5) of Claim 1, wherein the optical layer (114) has a layer
thickness, and a thickness ratio of the layer thickness to the substrate (108) thickness
is about 0.001 to less than 1.

17.  The storage media (5) of Claim 16, wherein thickness ratio is about 0.005 to
about 0.5.

18.  The storage media (5) of Claim 17, wherein the thickness ratio is about 0.025

to about 0.1.

19. The storage media (5) of Claim 1, wherein the layer composition and the

substrate (108) composition are plastics individually selected from the group
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8. The storage nedia (5) of daim1l, wherein the optical |layer (114) has a
| ayer thickness of greater than or equal to about 20% of thgSpubgsrate
(108) thiwdowesrss79. The storage nedia (5) of O aim8, whepermasddsidsayer

t hi ckness is about 20%to about 40% of the substrate (108) thickness. 10.
The storage nedia (5) of Caim9, wherein the Iayer t hi ckness i s about 25%
to about 35%.0of the substrate (108) thickness The storage nedia (5)
of O ai m qonsigHeg é’ifﬁhﬁrﬁ@PWFF%éheW@is L ‘ili‘?mﬁﬁ‘%ly@qsaf@l”dy’é‘ﬁ?se PREHEN of  about

\%h gr (rar: (r:]r tﬁ%ﬁﬁcﬁ? ah8 cﬁ\gﬂﬁxt%tlgns %os%ﬂarg}rfﬁ atg&gt &{eq{ﬁﬂeefo?%}h?gt}{égt of Caimil,

ayer t ess m ¢r onet bout 120
m croneters. 13. The storage nedia (5) of Claiml, wherein the substrate

(108) thi2knesthé storagbauédid (8) ofMlamabBuiheteih thmth&ﬁopmbﬁacssatrerselgeiedredi a (5)
of Claim 13, wherein the substrate (108) thickness |s about_ 0.6 nmto
about 2. ofrmthqsrourrﬁenmtmgﬁévo Yaenegpolypropyl alp%cmo lyipgsodipal Yﬁili‘é( €88ibstrat e

of 0l ai m i GaSpaPyiefth SMlorhatea T ABR bofiviin TBhiofile pHipahPpaHmATT & (5
t hi cknes Sethﬁ[’éh@te@ﬁﬂﬁ&}@eﬂh%éﬁé cbb&l%iﬂ@ﬁ? @otyoldyhﬂusla@eat o&?gt\&n}(lﬂd@ﬁé flublidkness is

about 0.001 to less than 1. he storage nedia (5) of Claim 16, wherein
t hi cknesspelgvinglidege a:lblnndeo pgly@txa@uomtiwieng, ghylrse-vmy agetafe 9BOlESTR (5) of

Stor age. MRATEIT) 5Pty NG ISy cRYPRE | e CHSIBEPL: BRANETER

aroup 30P T B B S P e et ot o

t her nopl aderivatiyest cbfqrqiyrsais sontaiing ethylpoicale nssaturaied cprboxylic adds; aciyhc
polymers, poly(alkyl acrylates), poly(alkyl methacrylates), polyacrylamides,
polyacrylonitrile, polyacrylic acid, alkenylaromatic polymers, polystyrene, poly-alpha-
methylstyrene, hydrogenated polystyrenes, syndiotactic and atactic polystyrenes,
polycyclohexyl ethylene, styrene-co-acrylonitrile, styrene-co-maleic anhydride,
polyvinyltoluene, rubber-modified polystyrenes; polyamides, nylon-6, nylon-66,
nylon-11, and nylon-12, polyacetals, polyesters, polyethylene terephthalate,
polybutylene terephthalate, polycyclohexylmethylene terephthalate, polycarbonates,
polyestercarbonates, high heat polycarbonates, polyethers, polyarylene -ethers,
polyphenylene ethers derived from 2,6-dimethylphenol and copolymers with 2,3,6-
trimethylphenol, polyethersulfones, polyetherethersulfones, polyetherketones,
polyetheretherketones, and polyetherimides, polyarylene sulfides, polysulfones, and
polysulfidesulfones, liquid crystalline polymers and homopolymers, copolymers,
reaction products, combinations and composites comprising at least one of the
foregoing thermoplastics, and wherein the thermosetting resins are selected from the
group consisting epoxies, phenolics, alkyds, polyesters, polyimides, polyurethanes,
mineral filled silicones, bis-maleimides, cyanate esters, multifunctional allylic
compounds, acrylics, alkyds, phenol-formaldehyde, novolacs, resoles, bismaleimides,
melamine-formaldehyde, urea-formaldehyde, benzocyclobutanes,

hydroxymethylfurans, isocyanates, benzocyclobutene resins, and homopolymers,
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products, and conbi nations conprising at |east one of the foregoing
plastics. 20. The storage nedia (5) of Caim19, wherein thegSpeniepl astics
are sel emv@dsiof2nsym t he group consi sting of pol yethyl ene, pet/vRsYdiene,
copol ynmers of polyethylene and pol ypropyl ene, chlorinated pol yet hyl ene,
pol yvi nyl chl ori de, polynethyl pentane; ethylene-tetrafl uoroethyl ene
copol yners, polyvinyl fluoride, polyvinylidene fluoride, ol yvi nyl i dene
chl ori de, corsilymassy sgaction quedipts mnd eqmlypétmlswmnsaregetahtléasg&ﬂswgf s,
pol yvi nyl . j - .ved polynmers and copol yners, pol ybutadi ene,
polyisoprg%§§£§%ﬁ§ﬁ§¢§£§¥8§%h%lenicalIy unsat urated carboxylic acids,
functional derivatives of polyners containing ethylenically unsaturated
car boxyl i glaci Qhe sagdgel hedia i) yMEREm 1pahyfeid kil radie) Jévadtdm)is 1430 lhyenadrky |
nmet hacryl ates), pqgl yacrylam des, polyacrylonitrile, polyacrylic acid,
alkenylaré%%ﬂi%ﬂmﬁmi reepol yst yrene, pol y-al pha- net hyl styrene,

hydr ogenat ed pol ystyrenes, syndiotactic and atactic pol ystyrenes,

pol ycycl oRhgxyl e e - aCr Lt - GO- ej c
Bonyar i dezs por B I L SuBR: 2o Phab it St G B e
nyl on-6, syladfo &dut 0/Mdegieed.l, and nylon-12, pol yacetal s, polyesters,

pol yet hyl ene terephthal ate, pol ybutylene terephthal ate,

pol ycycl ohexyl net hyl ene terepht hal ate, pol ycarbonates,

pol yest er 8&r bordhie storaggirgedin £atof Sdnipr &¢.dreatin she 1adia) deviation ispess ykangrene

et hers, | yphenyl ene. et hers derived from 2, 6-di met hyl phenol and
copol ymrggﬁﬁ%%ﬁgﬁe Chret hyl phenol , pol yet hersul f ones,

pol yet her et her sul fones, pol yet herketones, pol yet heretherketones, and

pol yet her pai deThe BkapRiéRA €5)fdlhides3, vaRhdis Whd AORS devditebn is less than or
pol ysul fi desul fones, liquid crystalline polynmers and honopol yners,

copol yner gqual feahaut 835esgast s, conbi nations and conposites conprising at
| east one of the foregoing thernoplastics, and wherein the thernosetting

resins argg:sel gc fr t roup consi sting epoxi es, phenolics, alkyds,
polyester2§'po y%ﬁgﬁ%ggg%égiﬂF%P%% s, mneral filled silicones,

bi s-mal ei m des, cyanate esters, multifunctional allylic conpounds,

acrylics, agldeyid subsieen 0108) daak defibdgate MO0 d@ositids Ands substaal(@og) des,
mel am ne-f or mal dehyde, urea-formal dehyde, benzocycl obut anes,

hydr oxynefligimess;ans, i socyanates, benzocycl obutene resins, and

honmopol yners, 31

an optical layer (114) having a layer composition and a layer thickness,
wherein the layer thickness differs from the substrate (108) thickness and the layer

composition differs from the substrate (108) composition;
a data storage layer (102) disposed therebetween; and

a reflective layer (11) disposed between the data storage layer (102) and the
substrate (108);

wherein the storage media (5) has a radial deviation less than or equal to about

1.15 degrees at a radius of 55 mm.

26.  The storage media (5) of Claim 25, wherein a stiffness ratio of the optical layer
(114) to the substrate (108) is about 0.5 to about 5 measured in tensile deformation at

room temperature.
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18 SEP 2006 WD 03/052757 PCT/US02/ 32184 copol yners, reaction products, and
conbi nations conprising at |east one of the foregoing ther st o9
resins. Rdgoslf3esstorage nedia (5) of daimil, wherein thq,cr-l%o%zfg@vi ation
is less than or equal to about 1.0 degrees. 22. The storage nedia (5) of
Claim 21, wherein the radial deviation is |l ess than or equal to about 0.7
degrees. 23. The storage nedia (5) of C aim 22, wherein the radial

devi ati oR7i s IBestehanmedia @08 Claim b otheran thejgtifiress ratipds atrowd Ost Br age

media (5).of Caim23 wherein the radial .deviation is |ess than or equal
to about doYs ’8‘8@“@%@? t%ﬁeﬁe@f’g?téﬁ%ﬁﬁ%‘ﬁfpéert’%ﬁm Stprising: a plastic
substrate (108) having a substrate (108) conposition and a substrate (108)

t hi cknessjg an BRtk&abe hRWR!(5] d6kia7 RleRid MY LIRS Isi Houans & | ayer
t hi ckness, wherein tThe |layer thickness differs fromthe substrate (108)

t hi cknessbant?.f measwydin tepsleplsfirmation di obertempergfmrehe substrate (108)
conposition; a data storage |ayer (102) disposed therebetween; and a

reflective layer (11) di sposed t.we the .data siora ayer. and the
subst r at ez%( 10€§‘)€i‘,e %&ﬂ@é%mﬁfahé?é’f gﬁ@ﬂ’efﬁe‘ﬁl?eéew%s ej@ra&o?oj&#gﬁptécgéia%% on | ess
than or equali e &Bgkte (10833 £R4E 830 Ao sfrdi us of 55 mm 26. The storage
media (5) of" daim25, whefein a stiffness ratio of the optical |ayer

(114) to the substrate (108) is about 0.5 to about 5 neasured in tensile

def or mat i atTher ssorage engks &) wfeClaBe 298 wieRin deeswall BRio0s 2beqt 0.75 to
PCT/ USOZ/a%%%thO

31.  The storage media (5) of Claim 30, wherein the swell ratio is about 1.0 to
about 2.5.

32.  The storage media (5) of Claim 25, wherein the layer thickness is greater than
or equal to about 20% of the substrate (108) thickness.

33.  The storage media (5) of Claim 32, wherein the layer thickness is about 20%
to about 40% of the substrate (108) thickness.

34.  The storage media (5) of Claim 33, wherein the layer thickness is about 25%
to about 35% of the substrate (108) thickness.

35.  The storage media (5) of Claim 34, wherein the layer composition and the
substrate (108) composition are plastics individually selected from the group
éonsisting of thermoplastics, thermosets, and homopolymers, copolymers, reaction

products, and combinations comprising at least one of the foregoing plastics.

36.  The storage media (5) of Claim 25, wherein the radial deviation is less than or

equal to about 1.0 degrees.

37.  The storage media (5) of Claim 36, wherein the radial deviation is less than or

equal to about 0.7 degrees.
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27. The storage nedia (5) of Caim26, wherein the stiffness ratio is about
0.7 to about 3 neasured in tensile deformation at room t empeseet iie. 28.
The storagposidisa (5) of daim 27, wherein the stiffness gatQ,iss1gabout
1.25 to about 2.5 nmeasured in tensile deformation at roomtenperature. 29.
The storage nedia (5) of Caim25, wherein a swell ratio of the optical

| ayer (114) to the substrate (108) is about 0.5 to about 5.0. 30. The
storage n¥li a T stofagemnzidia (39 of Wirdmel Th whiseein thel radipkbdavintios inlpsuthan o75 t o
about 3.0, 311. '{)he @5?{@%6 media (5) of Claim30, wherein the swell ratio

i s about 98! P ORLEALCETES 32, The storage nedia (5) of O aim 25, wherein
the layer thickness is greater than or equal to about 20% of the substrate
(108) thigknesthe $dragd Afedid @) Y E1ARH R wiereiR theGhdibNievZationIS1e8s thahle | ayer

t hi ckness i s about 25% to about 40% of the substrate (108) thickness. 34.
The st or agmahtodibau{ G5 dégréksai m 33, wherein the |ayer thickness is about 25%
to about 35% of the substrate (108) thickness. 35. The storage nedia (5) of
Cl ai m 34, %\/ner in the I@X%{Q conposition and the substrate (108)

conposi ti8h ar® SHaESPEU (N POPRTESIRSy sel ected fromthe group consisting
of thernopl astics, thernosets, and honopol yners, copolyners, reaction
products, gﬂﬁti@ QplXtAR (1085 h&AAP &l stbftehté {1083 asknpefifoR and *aesui)étfa@@gl_@

pl astics. 36. The storage nedia (5) of ai m2§, wherein the radia

devi at i onthicknkssss than or equal to about 1.0 degrees. 37. The storage
media (5) of Claim36, wherein the radial deviation is |less than or equal
to about 0.7 degrees. | S. SEP, 21 WD 03/.0527. PCT/ USQ2/ 3218 The
Storage riBUPRIGRISET (L TRViER * I41es STPPHP GesenT dent e WRorde (B8 (han or

equal to sitfn® degr ees.

a data storage layer (102) disposed therebetween; and

a reflective layer (11) disposed between the data storage layer (102) and the substrate
(108);

wherein the storage media (5) has a radial deviation less than or equal to about 1.15
degrees at a radius of 55 mm, a stiffness ratio of the optical layer (114) to the substrate
(108) is about 0.5 to about 5 measured in tensile deformation at room temperature, a

swell ratio of the optical layer (114) to the substrate (108) is about 0.5 to about 5.0.

41,  The storage media (5) of Claim 40, wherein the stiffness ratio is about 0.7 to

about 3 measured in tensile deformation at room temperature.

42, The storage media (5) of Claim 41, wherein the stiffness ratio is about 1.25 to

about 2.5 measured in tensile deformation at room temperature.

43,  The storage media (5) of Claim 40, wherein the swell ratio is about 0.75 to
about 3.0.

44,  The storage media (5) of Claim 43, wherein the swell ratio is about 1.0 to
about 2.5.
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39. The storage nedia (5) of Claim38, wherein the radial deviation is |ess
than or equal to about 0.25 degrees. 40. A storage nedia (5), conprising:
a plastic substrate (108) having a substrate (108) conposition and a
substrate (108) thickness; an optical layer (114) having1§ SERy&lh
conposition different fromthe substrate (108) conposition; a data storage
| ayer (102 di sheomgempdiaempigssie: and a reflective |ayer (11) disposed

bet ween t he dat r ¢ : : in the
storage nedi a (a‘%lé igss agﬁrrag%%(agﬁn d%%%?%ggo%lggsslé(t{ﬁg&nrﬁﬁﬁgq{é@%@eg%gdti}tgll 1.15
degr ees atand haeidg asubdtrabSthinkpess; sti ffness ratio of the optical |ayer (114)
to the substrate (.1 is about 0.5 to about 5 neasured. in tensile
deformation at A& gg%ﬁfé?‘é‘ﬂﬂ& an ogtical e C%Hqsawafd?ﬁﬁ@n&fm&ﬂsu HAS (114)
to the subgifati€os;108) is about 0.5 to about 5.0. 41. The storage nedia (5)

of C ai m 40, wherei n t he sti ffness ratio i S about 0.7 to about 3 neasured
in tensile def crmfledtion later disposet driyesea the epticalllayertand sheowhsfeteredi a (5) of

Claim4l, wherei,n t.he stiffness. ratio j. bout 1.25 to ..about 2.5 asur ed
n tensi|e dof SPITTAN SemreiRilidina adial dviahan otding of G dbansdi e uglds  of
C ai m 40, Mieddidtsthhe raN@l If 5ahm0vlich cxPOet tda Epclt at 2R0UH50, Rlatidd. The
storage nedia (5) of Claim43, wherein the swell ratio is about 1.0 to

about 2. 5.hugiditg9&rpelipshumBlity 4084 relaiye humidity, endrphesimige sarage asadia
substrat e .havi ubstrat e .conposi ti.on, ¢ ri.si a pol yaryl ene et her
and havi ng® %1ap35%s°t%rs§)tnélgtgﬁ?ai€f{ﬁlia§?r eﬁﬁaltfﬁfﬂi:’%]'g%ldé@gfgﬂ%vi ng an optical |ayer
conposition different fromthe substrate conposition;

46.  The storage media according to claim 45, wherein the substrate has a side

comprising surface features, and wherein the reflective layer is disposed on the side of

the substrate comprising the surface features.

47.  The storage media according to claim 45 or 46, further comprising a data storage
layer disposed between the reflective layer and the optical layer, wherein the data storage
layer comprises a material selected from the group consisting of an organic dye and an

inorganic phase change compound.

48.  The storage media according to any one of claims 45-47, wherein a stiffness ratio
of the optical layer to the substrate is about 0.5 to about 5 measured in tensile

deformation at room temperature.

49.  The storage media according to any one of claims 45-48, wherein a swell ratio of

the optical layer to the substrate is about 0.5 to about 5.0.

50.  The storage media according to any one of claims 45-49, wherein the optical

layer thickness is about 0.2 micrometers to about 120 micrometers.

51.  The storage media according to any one of claims 45-50, wherein the optical

layer composition is selected from the group consisting of polycarbonates, acrylic
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a reflective layer disposed between the optical |ayer and the substrate;
wherein the storage nedia has a radial deviation over tinme of | ess than or
equal to 1.15 degrees at a radius of 55 nm when exposed to %PC%?% at 25C
of 50% relative humdity-90%relative humdity-50%relative humdity, and
wherein the storage nedia is capable of storing greater than or equal to
about 20 aphBrergspaxiessilicppes, apdeanglymes pad ereipdiong cOBPEFIAE At 1835t Obfer ei n
t he substr ' LS| rface features, and wherein the
reflecti ve&}ﬂgey%?égloglg?lpgg%ls}e}a o%}n?héelggl?sge of the substrate conprising the
surface features. 47. The storage nedia according to claim45 or 46,
further canprising a data,storage |ayer _disposed between the ref.] ective
H d i
| ayer and ¥he cHENOHEd Hodia SCRRORE 9 I S battieran SreRpical Ay SRR S s a
materi al sghfekaddy@myt 8y@tgup consisting of an organic dye and an
i norgani ¢ phase change  conpound. 48. The storage nedia according to any one
of claims 45-47, wherein a stiffness ratio of the optical layer to the
emper at urd: 4o P rBeS BRI ARG SOaBt al bR IR Bicel YRS apha e 45,
wherein a owhikessflidoge®f the optical layer to the substrate is about 0.5
to about 5.0. 50. The storage nedia according to any one of clains 45-49,
wherein the optical |ayer thickness is about 0.2 micrometers to about 120
whor el 1 opi s BER B AERLE FEEPHE ey B3Rl e Aifiacd>” 50
consi st i ngogipogitiby 6atheo ba@hpsses polyglyrene. 35 18 SEP 2006 pol yners, epoxi es,
silicones, and copol yners and conbi nations conprising at |east one of the
foregoing optical |ayer conpositions. 52. The storage nedia according to
clai m 51, ssher efy stocitdif Ahodrdkglo ORRPII PN RN dSRAC ALy (al k|
acryl ate). 53. és sfggoer age1 rrecc?lh-a gcocor I ng tg c?al 516{,r§mﬁ%re{;rn t he opti cal
| ayer conposiprisesa padyphenylees ethet sebaotedsrom the group consisting of polyphenylene

ether derived from 2,6-dimethylphenol, polyphenylene ether derived from 2,6-
dimethylphenol copolymerized with 2,3,6-trimethyiphenol, and reaction products,
combinations, and composites comprising at least one of the foregoing polyphenylene

ethers.

56.  The storage media according to any one of claims 45-55, wherein the radial

deviation is less than or equal to about 1.0 degree.

57.  The storage media according to claim 56, wherein the radial deviation is less than

or equal to about 0.5 degrees.

58.  The storage media according to any one of claims 45-57, further comprising a
dielectric layer disposed between the optical layer and the substrate, wherein the
dielectric layer is selected from the group consisting of silicon nitride, aluminum nitride,
aluminum oxide, silicon carbide, and combinations comprising at least one of the

foregoing dielectric layers.

59.  The storage media according to any one of claim 45-58, further comprising an
adhesive layer disposed between the optical layer and the substrate, wherein the adhesive
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54. The storage nedia according to any one of clains 45-53, wherein the
substrate conposition further conprises polystyrene. 55. The storage nedia
according to claimb54, wherein the polyaryl ene ether conpril$eP 2006

pol yphenyl ene ether selected fromthe group consisting of pol yphenyl ene

et her derived.from 2, 6-di net hyl phepagl , pol yphenyl ene et her  derived from
2,6- di metF¥ wf?@teglé@abrfyr%ﬁpz SWI%OEP@?//%Q@P_%‘{YW[LW@H&H? Lr eact i on
products, et}g@éﬂéhﬂ%ylé?ﬁsrub&? dﬂ&ﬂ%ﬁéﬂl hf%?né@ Sil¥ahs IADridhtcl §2ShteRB Roptent NE

f oregoi ng pol yphenyl ene ethers. 56. Thé storage nmedi a according to any one

of cl ai ns chbréfFenajhiloghated helyethgieaé, chtteosudfonatad pelybthglene,atyl acryégeial t o
about 1.0 degree. 57. The sto e di.a accordi to cl.ai m.56, wherein the
adi 2l de BRI PGSR, PRSP LTI GBI R BoBU G s The
storage nplyrAR&R! flafittited RRWiBNGhREdE) cﬁf_nerﬁlf/ﬂén&%le polidiE m&RyIRAhyEI NG a
dielectric l'ayer disposed between the optical |ayer and the substrate,

wher ei n t isdicon¢,aobeimyil gcdtaty.candjcombinagioneepriprining dideagt engpoidmiregoingy of
silicon nia‘iiflésgx%s alumnumnitride, alum num oxide, silicon carbide, and
conmbi nati onscomnprising at | east one of the foregoing dielectric |ayers.
59. The storage nedia according to any one of claim45-58, further

conprising an _adhesive |ayer disposed between the optical |ayer and the
subst r at e, 90wherldiestorsge mefiaascpedingty any anep! shgs 43-§(urther coBIBISIERNS r om t he

group CO”%?E%%Ma?{rld%wéds&%%ﬂﬁ%e ﬁé’t%’éagﬁgelbéhtdaﬂé S ‘F?tcr)étk!,bs?%éain thd Atle606

propyl ene er, ro viny i oxane, rinat

i sobut enedayeojy eheted foinh dre@powgnensshihgof abivedirgdd yditekive enpressure sensitive

chl or osul f gpat ed | yet.hyl ene, butyl acryl ate xpanded pol ystyrene,
expanded ﬁgﬂiﬁ&%?&g?%n?blgét%‘ﬁﬁ%@pﬁﬁ?{%ﬁ%%% PBﬁBftth@pﬁ%‘Hng'pol yur et hane,

pl astici zed pol yvinyl chloride, dinethyl silicone polyners, nethyl vinyl
silicone, polyvinyl acetate, and conbinations conpri si ng at | east one of
the foregdilng Tadisemigeancdigacconding b myaye ofelins 4r-68:fdithy compaisingane of
clai ms 45_119:9ricaligr§ }aggrr, whatm the i3 on layer is selected from the group consisting of
fluoro oils, and fluoro greases, and combinations comprising at least one of the

foregoing.

62.  The storage media according to any one of claims 45-61, wherein the optical
layer composition is selected from the group consisting of ethylene-tetrafluoroethylene
copolymers, polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene chloride, and
polytetrafluoroethylene, and reaction products, and combinations comprising at least one

of the foregoing optical layer compositions.

63. A storage media comprising:

a plastic substrate having a substrate composition comprising a polyarylene ether
and having a substrate thickness;

an optical layer having an optical layer composition different from the substrate
composition; and

wherein the storage media has a radial deviation over time of less than or equal to
about 1.15 degrees at a radius of 55 mm when exposed to humidity, a stiffness ratio of

the optical layer to the substrate of about 0.5 to about 5 measured in tensile deformation
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adhesi ve | ayer disposed between the optical |ayer and the substrate,
wherein the adhesive layer is selected fromthe group consisting of a W
curabl e adhesive, a pressure sensitive adhesive, and conbi mgt$gpnEQs
conprising at |east one of the foregoing. 61. The storage nedi a accordi ng
to any one of clains 45-60, further conprising a |ubrication |ayer,

wher ei n t i TOUB (STRRErBFe, P aYeH ratip ofdheentical lygrip thesugsteipolahont Soittg of
fluoro oil aog. flquoro greases, and combinations conprising at |east one
of the foregoiny. 62. The storage nedia according to any one of clains
45-61, wherei n wheaeinphé¢ statage neederis capabieso fistavingi ggeater that @deghialdmabie 2§r oup
consi sting.Qf .ethyl epe-tetrafl uoroethyl ene copolyners, polyvinyl fluoride,
ponvinyIiggﬁ%%FVﬁ@FFde, pol yvi nyl i dene chl oride, and

pol yt et r af | uor oghdhhaRE stoRRE meaRGS LAMLRY GdUAlcting 3R dn&eyBkAL i ons conpri sing
at | east one of the foregoing optical |ayer conpositions. 63. A storage
medi a conprising: a plastic substrate having a substrate conposition

conprisin p aryl ene et her .and havi ubstrat e thigkness: an
oot cal 1 sfer "R TigaEh Pt Erra e PG A S B T P A LT S ehe
substrat e di§RIBRPbitiveihedptcalifieehitl 1B SubdRla R R thaSulRtrh@tadh side
devi ation over tine of |eSs than or equal to about 1.15 degrees at a

radi us of ®mprisingrarfaesisotucs, tusl whereig thy reflgciévd lpyerds dispesed on e sidgef opt i cal
| ayer to t r bout 5 neasured in tensile
defornati3%8§§%§§&§%hﬁ§§%§qﬁg¥£%%%%?’eﬁgerature, a swell ratio of the

optical layer to the substrate of about 0.5 to about 5.0; and wherein the
storage nedia is capabl e of storjngg greater than or, equ_at%n to abof:tﬁ? 20 GB
of data; dnd whBreiPraghmediageerydingde chim §3 oafaprierein asifingssaptigobife ener gy

field. 64'0p;{i|3§l 1§§&3@% S'EB%%%% tﬁ%‘ﬁ%@.iﬂﬂ) ARuFS grieg%&g’d inftgﬁ%lgﬁ%fo?ﬁgﬁéﬂ & ng a

reflective layer I spose ween the optic ayer and the substrate, and
wher ei n t hreomutbmperatuee.nas a si de

66.  The storage media according to any one of claims 63-65, wherein a swell ratio of

the optical layer to the substrate is about 0.5 to about 5.0.

67.  The storage media according to any one of claims 63-66, wherein the optical

layer thickness is about 0.2 micrometers to about 120 micrometers.

68.  The storage media according to any one of claims 63-67, wherein the optical
layer composition is selected from the group consisting of polycarbonates, acrylic
polymers, epoxies, silicones, and copolymers and combinations comprising at least one

of the foregoing optical layer compositions.

69.  The storage media according to any one of claims 63-68, wherein the optical

layer composition comprises poly(alkyl acrylate).

70.  The storage media according to any one of claims 63-69, wherein the optical

layer composition comprises silicones.
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conprising surface features, and wherein the reflective |ayer is disposed
on the side of the substrate conprising the surface featurei SEP' ghe
storage nedia according to claim63 or 64, wherein a stiffne E aEW of the
optical layer to the substrate is about 0.5 to about 5 measured in tensile
deformation at roomtenperature. 66. The storage nedia according to any
one of clallns cBeamraghmedipnceordinglto apyaenepistaims §é-7pwhergin thagebsirets t he
substrate | 7. The storage nedia according to any
one of c|ékﬁg%gggé83“%%%&%§§&¥EQE§B??%%| | ayer thickness is about 0.2

m cronmeters to about 120 microneters. 68. The storage nedia according to
any one of_clains 63-67, wherein the optical .layer conposition is,_ selected

fromthe gloup Hiréorags mgdiapeesiing ie auheneay claimp PP17d . Whenelias Rolyaplieees,
silicones, i j ri.si . t one of the
f or egoi ng ect)lg%}?gglpﬂﬁéasy «raBr%ﬂ @ﬁ%%ﬁf%ﬁ@wégﬁﬁoﬁg%%@fg}% n?r&egél%@gccor ding to
any one ofpatyphiengles3etha, devived Gom 2,6dirnghylphénol | pmysehenydemroghdriderivabnpr i ses

pol y(al kyl . acryl ate).. . 70. The stora redi.a_accor dj to any one of clains
B3 B0 whelr et b arebtyiae! Copapire BT aE A T A B Pl i ediBs 36 18
SEP 2006  fdducld)€ombRARGR, BRILARRAG Hni}Bisihy AW Rithlodgdgb3- 70,
wherein the substrate conposition further conprises polystyrene. 72. The

st orage mawilyphsederaétherst o any one of clains 63-71, wherein the polyaryl ene
et her conprises a pol yphenyl ene ether selected fromthe group consisting of
pol yphenyl ene et her derived from 2, 6-di net hyl phenol , pol yphenyl ene et her
derived f730m ZIHe-stiragd igdip Aes@ding &p by svRY dfZREmWCS 172 2wBeriml the PRlidly | phenol ,
and reaction products, conbinations, and conposites conprising at | east
one of t hedevistien i las thpengomahiolabae k@ fegree. 73. The storage medi a according
to any one of clains 63-72, wherein the radial deviation is |less than or
equal to about 1.0 degree.

74.  The storage media according to claim 73, wherein the radial deviation is less than

or equal to about 0.5 degrees.

75.  The storage media according to any one of claims 63-75, wherein the optical
layer composition is selected from the group consisting of ethylene-tetrafluoroethylene
copolymers, polyviny! fluoride, polyvinylidene fluoride, polyvinylidene chloride, and
polytetrafluoroethylene, and reaction products, and combinations comprising at least one

of the foregoing optical layer compositions.

76. A storage media comprising:

a plastic substrate having a substrate composition and a substrate thickness;

an optical layer having an optical layer composition different from the substrate
composition;

a reflective layer disposed between the optical layer and the substrate; and

an adhesive layer disposed between the optical layer and the reflective layer;

wherein the storage media has a radial deviation over time of less than or equal to
1.15 degrees at a radius of 55 mm, when exposed to a cycle at 25°C of 50% relative

humidity-90% relative humidity-50% relative humidity.
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74. The storage nedia according to claim73, wherein the radial deviation
is less than or equal to about 0.5 degrees. 75. The storage nedi a
according to any one of clainms 63-75, wherein the opti cal II%EJ 2006
conposition is selected fromthe group consisting of

et hyl ene-tetrafl uoroethyl ene copol ynmers, polyvinyl fluoride, )

pol yvi nyl i"dene Thestoragtanedio kgoprding tadpien éhivdierede a safigess ratio of the optical

pol yt et r af 0 ' r t t i nati onpri sing
e 1 east  dmer OBt HRERE 1 B RAEb0 PRy B3 ATRLARbR R TP e
medi a conpémpéra@ie.a pl astic substrate having a substrate conposition and a
substrate thickness; an optical |ayer having an optical |ayer conposition
different fromthe substrate conposition; a reflective |ayer disposed

bet ween t opt : ] ; j Layer

di sposed E@f wegr]{l%t%t% %%@%%%?%Og&}gg %d;ﬁgﬁr% Zéegﬁéﬁpglg{%%gﬁglﬁdr@%ﬂ erein the
st or age nexgtieal iasr o thadutstrattdy nlbdut Ord toaboutti.0re of | ess than or equal to

1. 15 degrees at a radius of 55 nm when exposed to a cycle at 25C of 50%
relative humdity-90%relative humdity-50%relative humdity. 39 18 SEP
2006 77. 7bhe Sﬁh@rsﬁ%‘gelrfﬁéﬂié‘a&%?cﬁﬁgtd“ﬁlgﬂ&le%'f%laiﬁlg%-78‘,hﬁ%&%iﬂ tRe Sitichf ness

rati o of the optical ayer to the substrate I s about to about

measur ed ilayer basa lagerdbicknesaof greater thapemequad hparoat 20%.0of 118 subkteatst or age nedi a
accordi ng %ig claim76 or 77, wherein a swell ratio of the optical |ayer to
the subst FAFESE about 0.5 to about 5.0. 79. The storage media according to
any one of clains 76-78, wherein the optical |ayer has a | ayer thickness
of greater than or equal to about 20% of the substrate thickness, 80. The
storage nBdi a ddestaigegnedia aspprding taonycingiofslaimes 7® 79 ikgreinihe erticgbt i cal
| ayer has J LGl about 0.6 nm 81.
The storaé%’e&rg%ﬁeélag%}]ctg%r&gﬁ %8 0? %bogge%rﬁ%ré?&éﬁgéﬁ?%&uig%éé& "wherein the
substrate

81.  The storage media according to any one of claims 76-80, wherein the substrate

thickness is about 0.3 mm to about 1.1 mm:.

82.  The storage media according to any one of claim 76-82, wherein the optical layer
has a layer thickness, and a thickness ratio of the layer thickness to the substrate

thickness is less than or equal to about 1.

83.  The storage media according to any one of claims 76-82, wherein at least one of
the substrate composition and the optical layer composition comprises residues of 1,1-

bis(4-hydroxy-3-methylphenyl)cyclohexane.

84.  The storage media according to any one of claims 76-83, wherein the substrate

comprises polycarbonate.

85.  The storage media according to any one of claims 76-84, wherein the optical
layer composition is selected from the group consisting of polycarbonates, acrylic
polymers, epoxies, silicones, and copolymers and combinations comprising at least one

of the foregoing optical layer compositions.
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t hi ckness is about 0.3 mmto about 1.1 mm 82. The storage nedia according
to any one of claim76-82, wherein the optical |ayer has a |ayer

t hi ckness, and a thickness ratio of the |ayer thickness to tﬁl{g ?_Eti@érate

t hi ckness is less than or equal to about 1. 83. The storage d cording
to any one of clains 76-82, wherein at |east one of the substrate

conposi t i o¥- andlherféorage medip ap%o;émgé@ﬁ#@bs 361 whereig e ongicel lepericomwesigen 1, 1-

01 s 4- hy droutz G RO LUK MEYSLONSXBRRe B mcIhensel AP A aage" Ui ng

to any one er e| n COnpri s ycar bonat e.

85. The stoondieativhst@mpidng ahilegt boe aﬁﬂde ﬁﬁég(ﬁﬁg 61bt&1ahhy€163o&fb,oswﬁﬁsf ein the
optical layer conposition is selected fromthe group consisting of
pol ycarbonates, acrylic polyners, epoxies, silicones, and copol yners and

combi nat i C rdeSd | : PRYd RpbaY:
conbl 1At oo COM4HAIls hEGRGATc1fl 18 NGO SHOUIRAORIA COrbRYES |
wherein t mnqmmemlydaabmatmdpmm(alkpmcrylatesaeI ected fromthe group
consisting of acrylic polymers, epoxies, and copolyners and conbinations

conprising at |east one of the foregoing optical |ayer conpositions. 87.

The storagg MediiR SGa Hﬁle&‘ig aé&r&hékéfh@@né’ﬁfecﬂeﬁfn@ 76139, QREkhAhe bRYAT
conposition conprises polycarbonate and pol y(al kyl acrylate). 88. The

storage neltvintianeolest then owequaltogeutol.0 degrbers 76- 87, wherein the radi al
deviation is less than or equal to about 1.0 degree. 89. The storage nedi a
according to claim®88, wherein the radial deviation is |ess than or equal

to about 9% demieagstagdediditecdidiapadelalikdBawaaeiarkl ngial Gevaaionds &sothatil ai ms
76-89, wherein the radial deviation over tinme is |less than or equal to

1. 15 degr €&squdl taabaOiisdegreess mm when exposed to a cycle at 25C of 50%

relative humdity-90%relative humdity-50%relative humdity. 91. The

storage nedia according to any one of clains 76-90, wherein the substrate
90. The storage media according to any one of claims 76-89, wherein the radial

deviation over time is less than or equal to 1.15 degrees at a radius of 55 mm, when
exposed to a cycle at 25°C of 50% relative humidity-90% relative humidity-50% relative
humidity.

o1. The storage media according to any one of claims 76-90, wherein the substrate

further comprises grooves.

92.  The storage media according to any one of claims 76-91, wherein the storage
media is a DVD.

93. A DVD comprising:

a plastic substrate having a substrate composition and a substrate thickness of
about 0.3 mm to about 1.1 mm;

an optical layer having an optical layer composition different from the substrate
composition, wherein at least one of the substrate composition and the optical layer
composition comprises residues of 1,1-bis(4-hydroxy-3-methylphenyl)cyclohexane; and

a reflective layer and an adhesive layer disposed between the substrate and the

optical layer;
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further conprises grooves. 92. The storage nedia according to any one of
clainms 76-91, wherein the storage nedia is a DvD. 93. A DVD Lsing: a
pl astic substrate having a substrate conposition and a subswgﬁﬁ@ i ckness
of about 0.3 mmto about 1.1 mm an optical |ayer having an optical |ayer
conposition different fromthe substrate conposition, wherein at |east one
of the subst r atEheseipdssPV ks aradiehdevission oxpr timg ef lesytham eseaurbie lbimr i ses
resi dues ofeotbed sl lidislay 98 Y- FRAIRLINAREBXL UG AEL R0 reditde RufufityeCt [ Ve
| ayer and af adhesive I"ayer @i spose etweeh the substrate and the opti cal
| ayer; 41 9b8; PERIVZAMBMidinheoBirdlatieeMBithas a radi al devi ation over tine of
| ess than or equal to 1.15 degrees at a radius of 55 mm when exposed to a
cycle at 25C of 50% relative humdity- 90%relative hum dity-50%rel ative
hum dity. 4. i | Al : 1Sl a stiffness
rati o of tga'é -cl)iglt%iljcj—:)gﬁ ﬁ%gél}gin%ttgg%aﬁg 9§Ugs rlg%ém%#ﬂ ostr}ltfﬁ%.g%raj%lgbg out 5
nmeasur ed iaptitdrisydr éo thefsabsimtd afrabatt 0.5 eoahouefmpenaired &, teesild dafosmetion atat i o of
the optical |ayer to the substrate of aboui 0.51to0 quOUt . 0. @g The DVD
accor di ng POMAFAPsHIE, atha sweh rateotdhmerticat layerd PEe efgarbﬁm do

pol ycar bongtg 6. @ pol ycarbonate copol yner. 96. A storage nedia conpri sing:
a plastic substrate having a substrate conposition and a substrate

t hi ckness; an optical |ayer having an optical |ayer conposition different

fromthe bst rat onposi tion; .an adhesive | r. di sposed between the
opti cal 1 aper s R abadineeO shish Dt v arentiie pibfeeiatBOR o MRS has a
radi al  deoitdafdn@é®k atpoRadbndte sspdiftasy. or equal to 1.15 degrees at a
radi us of 55 nm when exposed to a cycle at 25C of 50%rel ative

96. A storage media comprising:

a plastic substrate having a substrate composition and a substrate thickness;

an optical layer having an optical layer composition different from the substrate
composition;

an adhesive layer disposed between the optical layer and the plastic substrate;

wherein the storage media has a radial deviation over time of less than or equal to
1.15 degrees at a radius of 55 mm, when exposed to a cycle at 25°C of 50% relative
humidity-90% relative humidity-50% relative humidity; and

wherein the storage media is capable of reflecting a particular energy field.

97.  The storage media according to claim 96, wherein at least one of the substrate
composition and the optical layer composition comprises residues of 1,1-bis(4-hydroxy-

3-methylphenyl)cyclohexane.

98.  The storage media according to claim 97, wherein the substrate comprises

polycarbonate.

99.  The storage media according to claim 98, wherein the optical layer composition
is selected from the group consisting of acrylic polymers, epoxies, and copolymers and

combinations comprising at least one of the foregoing optical layer compositions.
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hum dity-90%rel ative humdity-50%relative humdity; and wherein the
storage nedia is capable of reflecting a particular energy field. 97. The
storage nedia according to claim96, wherein at |east one oﬁ %ggzgﬁbstrate
conposition and the optical |ayer conposition conprises resiéu S

1, 1- bi s(4- hydr - 3-net hyl phenyl ) cycl ohexane.. 98. The storage pedia
accor di ng 18" cﬁéflerﬁt@?ge%ﬁ R AFGPTYIRE t‘gﬁfﬁ’s‘%r%ea‘% é?%ﬁg?19§e§’herﬁ’ﬁlt %\Ptkf@ﬂat e. 99.

The stora 1 i i i tical |ayer
conpositig%mm?s gg?ﬁ@?ggm@%ﬁﬁ??ﬁgﬁgg%ﬁgm%%@?f@%?%%Hg? crylic polyners,
epoxi es, and copolyners and conbinations conprising at | east one of the
foregoing optical |ayer conpositions. 42 18 SEP 2006 100. The storage
medi a according to any one of clainms 96-99, wherein the optical |ayer
conposi tion conprises pol ycarbonate and pol y(al kyl acrylate). 43
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