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CROSS- REFERENCE TO RELATED APPLI CATI ONS PCT/ USOL/ 21275 [0001 ] This

appl i cati wo @22e80rs the benefit of the filing date of U S. pgr9yds/2578!
Application Serial No. 60/236,434, filed on Septenber 29, 2000, which is
hereby incorporated by reference. TECHNI CAL FlI ELD [ 0002] The present

di sclosure relates to dat aSCOLORIDAId STORAGE Ily relates to
fluorescent, plastic data storage nedia. BACKGROUND [ 0003] Opti cal,
magneti c and nagneto-optic nedia are primary sources of 10 15 high

per f or manc i [ storage capacity coupl ed
wth a rea?ﬁn@a '?ﬁ?@%%’%@@%@?&%@we of optical nedia has
+becone wi despread in audio, video, and conputer data applications in such
formats as conp#@u01diThis dppRYatiodi Giing khewrhefttdflte Hliskd{OVDY.S. Pedwidbng
mufti-layer structures |ike DVD-5, DVD-9, and nufti-sided formats such as

.DVD- 10, and\mplicatiog, SerighNe: @¥316.434, filsdon Septombendd 200Aewhighiis kereyce and

rewitable. CDO-R, CDRW DVD-R, DVD-RW DVD+RW DVD-RAM In
t hese and 6@%@%@?%?@?%%& are encoded onto a substrate into a digital
data series. In pre-recorded nmedia, such as CD, the data are typically pits
and gr ooveHECHMKIAIORIRIII® surface of a plastic substrate through a nethod
such as injection nolding, stanping or the |like. [0004] In recordable and
rewitable nedia, the data are encoded by | aser, 20 which illum nates an

active data |ay@oﬁﬁgbea%@tgbwsarepﬁla%t%ﬁaﬁg@,raaem@ﬁwademewgllx series of

hi ghl y-eef | i r - ecll i.ons making up the data stream 1In
t hese férnﬁ?gt],éé g’gﬁl%sreeéra&%ég%th c?até‘f %ﬁrrag%lg'leas}lgthrough a plastic substrate
before reaching the data |layer. At the data |ayer, the beamis either

refl ected ®ACKKGROUNRCccordance with the | O6~~~N~-N~V~VO i u~u~~u~~r W O
112/ 2' 18111 PCT/ US111/21r 275 endcoded data. The | aser |ight then travels
back through the plastic and into an optical detector systemwhere the data
are interpret ed[O({%@ﬂ)@P}“C?lt magnefie)and RRgHFIooRtie Fediarare prigiary gpgeces of t he

ity af i ' . f th
TToht by ¢ Mg pok{Ofmitlshised GRANMe MR ERabIEL i TRl Rl AbpdRFGRBEEDY D [ e
optical mediith 4 r2asdnalsle pEbe & mégdadits pasterdige MWk bf Gptidabiedig hg®bstome

birefringence properties, such as pol ycarbonate. Although nedia formats

have been i%i€espisad yaugie,ctidgoeanyl epammiter daimapplicatiops 1 Ysh dormatssashst rat e, t he
vast Neld! ck g . i N L.aLequiring
the | gggr tcé%P é)cfé\(}gﬁ?Ejj’ocﬁéﬁﬁﬁrhgsg@g@iﬁﬁr@@tlgﬁﬂ?@g "Ri-lér%pee} Wﬁ Sf%l%les par ency

to the | as@vhs, BVIDI agiuntleirgadd PRfats lchrlas ©56DT8} gid BYD-#8,endgreocal |y used
to maxi m ze t.ran_sEarency at the |aser wavel ,ear;g%h. [ 0006] The w despread use
of col or| edntical digkSMENed pHhetawritgrance ndts whitalle farmats such as CD-R, CD-

RW, DVD-R, DVD-RW, DVD+RW, DVD-RAM. In these and other formats, data

are encoded onto a substrate into a digital data series. In pre-recorded media, such as

15  CD, the data are typically pits and grooves formed on the surface of a plastic substrate

through a method such as injection molding, stamping or the like.

[0004] In recordable and rewritable media, the data are encoded by laser,
which illuminates an active data layer that undergoes a phase change, thus producing a
series of highly-reflecting or non-reflective regions making up the data stream. In
20 t};ese formats, a laser beam first travels through a plastic substrate before reaching the

data layer. At the data layer, the beam is either reflected or not, in accordance with the
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differentiation difficult, except by costly printing nmethods on the top
surface of the optical nedia. Furthernore, in the cases where printed
decorati one ogeer one entire 15 surface of a disk, the coveragorurismce is
unusabl e for data storage. [0007) What is needed in the art are colored

pl astic conpositions for use as optical nmedia. BRI EF SUMVARY [ 0008] The

col ored data storage nedi a overcones the above described drawbacks and

defi ci enci epdcdded date. ditb dasemkight thenrteavals dack thoonghitbeplastic andaatorant aptizal
conprising golorant and-plastic, wherein.the substrate has a transm ssivity
of less th teg@&a}'stt%g%%g{)etEep@tQ&Bea@Eerpratggr wavel ength, when traversing a
1.2 mmthick colored subtrate (disk). [0009] In another enbodinent, the
-medi a, conpri segpods] IHRWIBLRWORRAd &t Bt Aué 16 SRRty GhfcapNd

pl astic, wher eiﬁ thg substrate has a fl udrgscent col orl em ss@gnaZS

wavel engt h redtouhsyisemm the aumalt of absoimion @fitedight bpthermedia shambdibdr. 2 WO
<(12/2'18(11 DETAI LEDR DESCRI PTI ON, PCT/ USOL/ 2&27S [ Q0I 0], The present

i nventidn r"é‘lma{?@g&t OIEFSﬂ‘éF@VO&’ﬁé’@SH‘éHV ¢ OH W,d{adBPS%’]é’Bleﬁpr'P‘E?&PreH%lt a
storage medjfedHaiRk RGP bEGTiInERIEE BropehRes SABE as Pl %%&E@Oﬁh h, the
colored ne |ae has?’ a%gt he lr eagga;{(?klﬁl gger Swavefsél!r%g? , a transﬁnqﬁgsi vity of

| i ght of ahmnedia forR5&chave beendntradiichd sthahtreatDd4ts frombtheitopl8Gdoofn mibstrated, about
75% t o about 80% al so p{ eferred, and about 75%.to0 aa)gélt 85% especial ly

pref ei Ted, Hmeast Mayidy of Mayback systems R oaly compatible vathhwediareduingos
Alternativ ' [ ehar, ] j . a .
wavel engt hqéa%f Edhtfra OL@P(E}L%PQ?%%}LF)SP?@&% g’ rﬁg{?éei’ g@éﬁ%%ﬁggmfylttééﬂréelg%% rléag medi a can
conpri 46 a reqiigient sndidvlartesh amterialsranspically usddyto naxirhive traaguibmel al theer 10
wavel engt h, exceeding 68% w th about 70%to about 95% preferred, about 70%
to about 9H8iRPAElNER.erred, and about 70%to about 85% especially
preferred, when traversing a 1.2 mmthick substrate (disk). [0011 ]

Typi cal ly, thes I : i i i.S) a

ol 8t ¢ and & oot MR AAIR0 oF RIRIGE R A AL BIEBIRE RIS D 1y,

to about 1QifférenvitiohidiffienleexterttblyYbstboprintiag imetitsision the &p, surtaidofithe t 0 about
5 % preferred, up to about 1 w%colorant nore preferred, and | ess than
about 0.5 ptisdmegdia. Fnrthegnere, in the cases where printed decorations cover one entire

15  surface of a disk, the covered surface is unusable for data storage.

[0007] What is needed in the art are colored plastic compositions for use as

optical media.
BRIEF SUMMARY

[0008] The colored data storage media overcomes the above described
drawbacks and deficiencies. In one embodiment, the media comprises: a substrate
20  comprising colorant and plastic, wherein the substrate has a transmissivity of less than
about 85% at a readback laser wavelength, when traversing a 1.2 mm thick colored

subtrate (disk).

[0009] In another embodiment, the media, comprises: a substrate comprising a
fluorescent colorant and plastic, wherein the substrate has a fluorescent color emission

25  wavelength which is not equal to the readback laser wavelength.



especially preferred, based upon the total weight of the substrate. [0012]
In theory, any plastic that exhibits appropriate properties and can be
enpl oyed.wbleweyser, the plastic shoul d be capabl e of withstrardisng2dzhe
subsequent 20 processing paraneters (e.g., application of subsequent

| ayers) such as sputtering (i.e., tenperatures up to and exceedi ng about
200C (typically up to or exceedi ng about 300C) for magnetic nedia, and
tenperaturé%EBXﬂdﬁ%ﬁEWI%erature (about 25C) up to about 150C for
magnet o-optic nedia). That is, it is desirable for the plastic to have

sufficient ther tahi |l ] Vv i rin h eposi tion
steps. 25 For n@g}a@f@gr#é%ét ﬁ‘g%‘gf;@ﬁ?‘ig{f goeéaﬁég@faggrﬂ?eﬁgq,a C'iyn_g‘?l?dﬁ?& astics
Wi th gl ass dptigfisdatd Qorapeiipéinahd hRthdds fatnikihd o saeUin dRmbotitentotheat er
t han about 200C preferred (e.g., polyetherimdes, polyetheretherketones,

pol ysul f onew]orpdmediathes, atithegpatbaclplasyravavelengiher vanshussivity pidigh hfahouene
+eth , | 7 d hj h | t . co M t i al s havi

ol aos 1 Pandiovh hfess miiel Do BranbEEs o RiEiu abSusyw Yo ot idfhnbeg 17 "
PCT/ USI | 1/ 242ftReA0Ma aB6iR 7894 ®hbod B85V, 8spebially gﬁ&ﬁf&aﬂ%ﬁeﬂ trivedihgh 1.2

sul f onedi ani I'i ne or oxydi ani I'i ne_has been substitufed for
m phenyl| eneﬂinathiCk@plomtéuQSuﬁth@sk)- Adtemativelysif foorgscent) dlss, media ipreferablyobi ni de

he d i | imdg. 8, f i.b i Chem 1)
(oF the 57y gt el an i g Solt. e Gy Gpmcal 11
5 [0013] Addidih enptdprisk b shiSstRRSwhith Bad #iradsABESRBLhSIE ﬁaﬁﬁadﬁl@&r' n the

application provided 'the thernoset possess sufficient ow under the
st anpi 1§ comalielengths exceeding 68%, with mhoutold%efo dbloat 285 prefetrainban§0Vetat ures. As

various applicatjons nay_requir olymers with different glass transition
t enper at ur é?,o“'iagg }I‘?rﬁipr%%?ég?éﬁﬁan?"‘é‘gﬁ%ﬁ%%@% t‘bé’%k%ﬁteépe&bﬁluﬂetgﬁé JYDe8s

transition : Ltk eqiponopol yner, copol yner, 10 or bl end)
to achi eve ﬂ;a%ﬁ%ﬁ{r%aatwﬂtﬁ ?Euhéaaglg??ed%%lﬁgss transition tenperature. To this
end, polymer bl ends, such as those described in U S. Patent No. 5,534, b02
(to Lupi nski and0Cbl]elypicalig)theseworinge medid carecbmprist haupstepacanprisingd t he

coating solytion. In this ex | e, po]yner blends provide, selectively,
vari abl e gIRISICARGASPIORSH WhiShIOFS OB l?éwia%s aoBlenallsussiie boedt 15

[0014] 1§0”%g§1gls§fdgﬁe§t @%gaﬁgbﬁﬁn?ﬁaxpﬂaﬁéepf\?itﬁﬂ hdJQ)%ut WhosrereRl, Jp tlEli.t ed to,

anor phous, n sem -crystalline thernoplastic materrals:

pol yvi nyl cdboor 1 de cplvrand efré prefdrredc indliesstharbabioun 0.5 wiléot exkdlerant! i near and
cyclic polyolefins and includi ng polyethylen chl ori nat ed pol yet hyl ene,
pol ypr opy| eBeciallypreteaed,ibresd ungh thestotal weight ﬁ&hﬁéﬁ‘l?f'&,atebut not limted to,
pol yet hyl ene terephthal ate, pol ybutyl ene 20 terephthal ate,

pol ycycl ohexyl WB[bPYiJQH%éoFJ,%H?g{m@Ghﬁe eﬁMtstaBﬁrygth%@ﬁ%ﬁER‘iéé%h@&?be

pol ysul fones (i ncluding, but h limted to, rog ted pol ysui fones, and
the like), enyplyyedi dimveven thegilistic shoaldds capmbleyaiwidhstandingdhesybspmienphenyl ene
sulfid 5 pol yet her ketones, pol yether ether ketones, @BS resi.ns,,

pol ystfi end¥OFESHER PG G E-178P qutwppéaihssqueﬁylaméem a3smieriag {ienes,

syndi ot act i t : , . I I \

T yr ene. oo SPUARRLAR b an@erslith SRER 200 HHENRIB preReRiNE B0 | o)

pol ybut adi e308°Cpfok yreagnsticahedia,{and ¢drpkiraigres lofi aboud todm ranpedatte, (about 25°C)

pol ynet hyl net hacr yl at net hyl net hacryl at e- polyi m de .copol yners, and the

| i ke), pol Wé’ctPﬁﬁﬁ‘i‘ﬁ ltSP?(F for Deutig rae lﬁolt'@‘ég‘lsb‘ ﬁ[‘ﬂe "}b(i‘b W%?\@ﬁiﬂcéﬁe ethers

(1 ncl udi ng, (Wl : ; : Jor s Gl : nol and

copol yners %@%‘huf?@%n%ﬂhtgi‘rn:i ﬁﬁahgﬁﬁﬁﬁgﬁn@gﬁfgﬁtﬁﬂg%%ﬂn%ﬁ% ?épgtgﬁlg?(gﬁggvi nyl

acet at @5cofurywaghetic jpediy,ppydpriateqilasties inclugeititbrmoylastids with glassrteansifion W O
02/29801 PCT/U S01 /26275 ethyl ene-tetrafl uoroet hyl ene g8polfymar aromatic

" pol yest er s, teperpenareater ihan ahout LGy with erepésrdhan abgrt 200 °C perfsmed 18 -dene
chloride, Tefl . I sl epoxy, phenoli c,

alkyds, poltbiimifs, Bke R ERtRE Hobis ol SR RS,

polyetherethersuifones, polyphenylene ethers, polyimides, high heat polycarbonates,

etc.); with materials having glass transition temperatures greater than about 250°C

3



silicone, bis-nmaleimdes, cyanate esters, vinyl, and benzocycl obut ene
resins, in addition 5 to bl ends, copolyners, m xtures, reaction products
and conpowitiegogwenpri sing at | east one of the foregoi ng plragtisns26279015] As
used herein, the terns "pol ycarbonate”, "polycarbonate conposition”, and

conpos ti onbo A e ARG RS B OB P or bRt s,
[0016] in weksbuRtintebfl neptyleAiinaineeathonf othBs, 4shell asPoMaRidesf sugh 9r oups
are aromatic organic radicals and the bal ance thereof are aliphatic,

alicyclic, asPreiaide (ot thealty pawder epuiznlentaBlaprimil-5218, maCibakieigy or gani c
di cal bl dical of t f | [1): Y,  AZ--
100177 wherGheial: Rofp Ko torfbrisite o Rttt o BEARp Rttt ppd pffc ot {and

Y~ 15 is a bridging radical having one or two atonms which separate A ~ from
A2. I n gn exenplian)3)eAdREabiuEp] it ispdesibleddr theRdsseisas b&bsdd in Me spplication
“Illustrative, non-limting exanples of radicals of this type are -O, -S-,

- S(b o-, - ﬁ(miﬁ¢ddm@GMOsmm$sauéﬂciwéllommdpr thestanyiegieonditiqng t@, 1

- bi cyci oheptyli.dene, e | j den | sopropylidene, neopentylidene, .

Lyl ohexyl Haints Srgtition SEMedsiS prafCRROR dRHBoyT RatiRRlchs i Hauire

adamant yl i dRNgnerd RethRAiffElGhiflass ¥dh&fdn t‘éinﬁ?fdi‘ux@ﬁ itamb?’ B AFALREINEOYP OF a

saturated hydrocarbon group such as met ene, cycl ohexyl i dene or
i sopropyl i diblegto afi3Rt@E ghass frausitinmriemperagzmobeplpstadhomdpolymeh eopelymer, aci al

reacti of di hydroxy. co unds in which,only ape atom separates A- and A2.

As use rahe (& %hﬁnd}jw a%vﬁ g}%‘g’@éﬁlﬁitlhﬁ’é?‘?'{?é(giﬁ; 5@5}@% WE’HE\‘-?F‘HE" é’? (3 £B%y

conpound” 'gayxﬁ@%'fendfs QfucR % S{MBbEdesttitaNg 108, ERSR NG9S 30802 g 198Rkedndw or mul a

(111)7 as folTows: ~Ra~P ~Rb~q = OH ~ ~ Xa ~ ~ OH T0019] wherein Ra and

Rb each refladsd996)y nivylbegarplatedn the paepatation aif dret cobtifiy sdkationC-Indhis | d R (j ~
example, polymer blends provide, selectively, variable glass transition temperatures of

about 190°C to about 320°C.

15 [0014] Some possible examples of plastics include, but are not limited to,
amorphous, crystalline and semi-crystalline thermoplastic materials: polyvinyl
chloride, polyolefins (including, but not limited to, linear and cyclic polyolefins and
including polyethylene, chlorinated polyethylene, polypropylene, and the like),
polyesters (including, but not limited to, polyethylene terephthalate, polybutylene

20  terephthalate, polycyclohexylmethylene terephthalate, and the like), polyamides,
polysulfones (including, but not limited to, hydrogenated polysulfones, and the like),
polyimides, polyether imides, polyether sulfones, polyphenylene sulfides, polyether
ketones, polyether ether ketones, ABS resins, polystyrenes (including, but not limited
to, hydrogenated polystyrenes, syndiotactic and atactic polystyrenes, polycyclohexyl

25 ethylene, styrene-co-acrylonitrile, styrene-co-maleic anhydride, and the like),
polybutadiene, polyacrylates (including, but not limited to, polymethylmethacrylate,
methyl methacrylate-polyimide copolymers, and the like), polyacrylonitrile,
polyacetals, polycarbonates, polyphenylene ethers (including, but not limited to, those
derived from 2,6-dimethylphenol and copolymers with 2,3,6-trimethylphenol, and the

30 like), ethylene-vinyl acetate copolymers, polyvinyl acetate, liquid crystal polymers,

4



[ 0020] wherein R~ and Rd each independently represent a hydrogen atom or a
hydr ocarbon group and may be the sane or different; p and q are each
i ndependewblognigategers fromO to 4; and Xa represents onepofi/ushe2@roups of
formula (1V): nonoval ent linear or cyclic hydrocarbon group and Re is a
di val ent hydrocarbon group. [0021] Some illustrative, non-limting exanples
of suitable dihydroxy 10 15 20 conpounds include di hydric phenols and the
di hydr oxy- etyfdnk ittt ThopdelifpérieccopyITRE AFiRdi fdlyesleRS palyRiay ARG Q! fornula
(generic or specific) i-n US Pgtlgﬁfté 4,217, ﬂﬂgﬁ:@ hlg yPs i ncor por at ed
herein by lpefywrre'hdgle fuarisecpalyvisylidene clsloridd, Tsﬂens fas wetheatiiressetiingt he t ypes
of bi sphenol ., ounds t hat y resent b romula (11)] cl udes
.the foll ovmrﬁsé“s ST asbqul‘ﬁ!ﬂ%’e‘?q%x?)%‘@ngﬂq Wétpﬁgmél e’1p YigP ?%W%@Jﬁﬁﬁényl)
et hane; 2,

%11 i‘gé(ﬁlshmélwwey%l?ge @Eﬁp@}ﬂﬁ AAYeRIR ?gbﬁﬁtglé%a {;

" BPA"); 2, 2- 4-"hydr oxypheny utane;” 2, 2-bi s roxyp eny(H oct ane

, | bi s(4- hydbbn@q;hepqumensrmpames, r&achoh)pm(dneﬂsyldd oxmypbeitey tompriding ariesst
bls(4hydroxyph nyl eny net hane; 2, 2-bi s(4- hydroxy-1- et hyl phenyl)
pr opane; ?BPE@& fﬂﬂ?g‘?‘Bﬁi’ astigfiat y| phenyl ) propane; bis(hydroxyaryl) al kanes
such as 2, 2 bi s(4hydr oxy- 3- br onophenyl ) propane; | I-bis(4 hydr oxyphenyl)
cyclopentane a C 'S b
I, 1 -bis(4- hydroi@oltt?g%smégé(i:g%(:r)é lell)?)at%rgdé g@%&%ﬁﬁg@ﬁ? Re ?‘Tat as conbi nati ons
conpri si ng campbsitied”, emb* aﬂmpdsmohcmmpnsmg aroﬁlatlcwb(oi:%wﬁiﬁhhltﬁ’ﬁﬁblwésl1/ 2(27S
[0022] It is alsQ passible to rrplo carbonates resulting fromthe
pol yner i zattPBROBHORS3VEIE %P@ﬁl“f‘?t% Y'c phenols or a copol yner of
a di hydric phenol with a glycol or vvlth a hydroxy- or acid-term nated
pol yester or with a dibasic acpd or with a hydroxy acid or with an
aliphatic diacid in the event carbonate 5 copolynmer rather than a
honmopol ymer is desired™tRr—@3e. meral ly, useful aliphafl) c diacids have
from2 to about 40 carbons. A preferred aliphatic diacid is dodecandioic

aci d. Iyaryl a ter carhonate rgsins or bl ends can al so
be errpl1 yed. Br ﬁ@ﬁi Bgf‘%‘c"g 95 AbORLOU pexcent gﬁtﬁﬁé@pmumt}g 05\5 FTOYBS ff°ends of
l'inear pol Béﬁﬁﬁé%ﬁrlﬁgfuéfhﬁm%lsba’nﬁﬁﬁé'@él'ad%@'tlié?&ff*af&'cﬁ at1 iiRN6 at1c

pol ycar bonat es may prepared by adding a b agent urlng

pol ymer i zatradicals. []ﬂﬁ&%ﬂbl}T IRl deatbarmmatic mxamgezrdxsalané, mmlelpréfambzly aratlicahy
conprise pol Mctl onal organic conpounds containing at |east three

functi onal % pEn may be hydroxyl, carboxyl, carboxylic anhydride,
hal of or nyl and m xtures conprising at |east one of the foregoing. Specific
exanpl es include trinellijsticyacid. 15 trinellitic anhydrhﬁ trinellitic
trichloride, tris-p-hydroxy phenyl ethane, isatin-bis ph( ol, tris-phenol
TC (1, 3,5-tris((p-hydroxyphenyl )i sopropyl)benzene), tris- phenol PA (4(4(

1, 1- bi s(p- hydro*@ﬂlﬂ@mﬂe}aﬂ‘emﬂdfﬁdlaphaxzaé @hmdtyrﬁbﬁWaldmea@yfahwaBMY‘

4chl orof ornyl phthalic anhydride, trinmesic acid and henzophenone

t et racdﬁbombe ging spdicgh havipgong %éWO?F@sOwhlﬁbﬁmgata@erﬁO@ frayln@ added at a
| evel of a a t rce C nts and
procedures %plg'g&?%g rr?lglrrllt(:ﬁﬁ)‘ﬁ!(jv“ttpoIS %?‘E%na §§ /gr gﬁlgsetgéf??bﬁeu ﬁ.%%S Pat ent .

Nos. 3,635 e&&ﬁpl&ﬂdfﬁdﬁﬁﬂs of&ﬁsﬁpe&l‘e D-p-S- NS0 PPISE0 S, -aYO)- 9ﬁ1eth91me All types
of polycarbonate end groups are_herein contenplated. [0024] Preferred

pol ycar bon&yds ed‘b’b“lﬁﬁ%’&!‘%?rf%?éM@ﬁf@lphwtyllqﬁnwwd% hS°§¥°P’ZB e, and Az is

henyl en rage
ol coul ar AepRRpIdete hBROGRYL BRfopetadicglifel oyt b lSIBBe BIEL 000, rore
pref er apl Yaaﬁiﬁmityli&nQOthé briagiag tadkal ¥00an Why@séarWIﬁé@ﬁ@bfa’sa%@Qtéﬂ 15, 000
to about 35,000. 7 WO 02/298111 PCT/ US111/ 2@&R275 [0025} in nmonitoring and
“eval uating hydogarhem ereup suely an nethylene, icyclphexgtidensrariisapronylidencer est t o
determ ne the concentration of Fries product present in the pol ycarbonate.
As noted, the r f f d to pol yner
) branchl ng, resgif Sg%wl&%c?{)‘nffgqrﬁﬂeﬁﬁ &ucg‘lrlwglgﬁé@g%&dl 1%5‘36116%1:03 here:on, yt he
terms "Fri elﬂxydﬁtmj' compounds in which only one atom separates A' and A% As used herein,




5 "Fries product” denote a repeating unit in polycarbonate having the
formula (V): ~Ra~P C ~ ~ ~a ~Rb~9 {V) [0026] wherein Xa is a bival ent

radi cal awodeggsoibed in connection with Formula (111 sup~+rexT/{902:3s The

pol ycar bonat e conposition may al so include various additives ordinarily
incorporated in resin conpositions of this type. Such additives are, for 10
exanpl e, fi “ i Wale'th ; foP B8dm LhlLzars: eyl ts;

| i ght st abitH %@seﬁgﬁg%‘ dédr}g; q@lﬁﬁ%’t%’? IC fgée’ﬁ{%séhbﬁncglcgmr@%%?%&kg%ggent S;
addi ti onal gepsalnformidh (i) g fallpawst s; and the |i ke, as well as conbinations
conprising at |east one of the foregoing additives. Exanples of fillers or
rei nforcing agents include glass fibers, asbestos, carbon fibers, silica,
.talc and cal ci um carbonate. Exanfj’es of heat®abilizers include 15

tri phenyl phosphite, tris-(2, 6-gh hosphite, tris-(m xed

nmono- and di nonyl phenyl)p hp beneye Bﬁpsphonate and trimet hyl
phosphat e. Exanpl es of anti oxi
oct adecyl - 3-(3,5-di-tert-butyl - roxyphen ropi onat e, andIl)
pentaerythrityl-tetrakis[3-(3,5-di-tert-butyl-4hydroxyphenyl) propi onat e].

Exanmples of lig illzg6s 1 RE| -{2: I -5 2

nmet hyl phenyl ) bemé%lt% |t] ?‘%f%ﬁ@,ﬁ gnc% g ﬁé;gﬁ%ééeéf ?é?f’ gﬁ%@?p"%@rﬁ}mo—vﬁgﬁ&ot riazol e
and 2 hydr exjrogarBo® ol ¥ind 6123 &R e e oriferehtep and qRteasHch Ghdepesdently! ude

di octyl - 4, 5epoxy- hexahydr opht hal at e,

tris- (o8t oxstegardEayy (bttorfguam? Lo egpaengntstoae of thegreupsof farmmladd)i di zed soybean
oil. Exanples of the antistatic agent include glycerol nonostearate, sodium
stearyl sul fonate, and g@di um dodecyl begzenesul fonate. 8 WO | 12/ 298111

PCT/ USI 11/ 26275 Exanpl e§ of nold rel eas|ng agents i ncl ude stearyl stearate,
beeswax, nontan wax andcparaffig wax —Eganpl es of other resins include but
are not limted to pol ygropyl ene, polystyrene, polynethyl methacrylate, and
pol yphenyl ene oxi de. CoRbDi nations of any of the foregoi@/additives may be
used. Such additives may be mixed at a suitable 5 tinme during the m xing of

t he conponents f orm ng_the cpnposition 50028 The color is inparted to
the substrate vm'[&koi“@&? nfm‘té. g&?“ﬁ‘#&?n‘iﬁ“ y,gfp(r«;segtralp 0gINANYM 0FRe anpunt
and type of j &#Q %ﬁi“l@d' “havi ng

cont am nantn%&%ib%@&ﬁéf%%%gﬁ@?%ﬁﬁc B‘% uce lggtdzva?éeigg‘g%tcgp Ir}lgr s, and to
attain thegiagl.red colox, while controlling transm ssivity, at the readback
| aser 10 wavel ength, to greater than about 68% when traversing a 1.2 nm

thick colored s trate (disk).. Contrary to cqnventional.belief, the
substrate may bi&ﬁlﬁpgxsg_@ iy qonlgni RERATRIGH Rt SHtoble iRy ar
wavel epgt h'coﬁoﬁﬁﬂsqn&ﬁ&%h r@'ﬂ:tpheh@lg_aﬁ@{Harcﬂﬁydrd)cg'fﬁxbgtktﬁﬁﬁ%_?&ﬁm% mat eri al

whi ch has a uorescent col or em ssi on wavel en which Is no
hydrocarbons disclosed by name or formula (generic or specific) in U.S. Patent

4,217,438, which is incorporated herein by reference. A nonexclusive list of specific
examples of the types of bisphenol compounds that may be represented by formula
(1) includes the following: 1,1-bis(4-hydroxyphenyl) methane; 1,1-bis(4-

15  hydroxyphenyl) ethane; 2,2-bis(4-hydroxyphenyl) propane (hereinafter “bisphenol A”
or “BPA”); 2,2-bis(4-hydroxyphenyl) butane; 2,2-bis(4-hydroxyphenyl) octane; 1,1-
bis(4-hydroxyphenyl) propane; 1,1-bis(4-hydroxyphenyl) n-butane; bis(4-
hydroxyphenyl) phenylmethane; 2,2-bis(4-hydroxy-1-methylphenyl) propane; 1,1-

_ bis(4-hydroxy-t-butylphenyl) propane; bis(hydroxyaryl) alkanes such as 2,2-bis(4-

20  hydroxy-3-bromophenyl) propane; 1,1-bis(4-hydroxyphenyl) cyclopentane; and

bis(hydroxyaryl) cycloalkanes such as 1,1-bis(4-hydroxyphenyl) cyclohexane; and the

like as well as combinations comprising at least one of the foregoing.
6



equal to the readback | aser wavel ength, and preferably different by at

| east about 10 15 nanoneters (nm (i.e., higher or lower) than the readback
| aser waweb@n@édns with a difference of about 15 nm or greateruspr/afesred,
and about 20 nmor greater especially preferred. Here it is further
preferred that the substrate have a transmissivity at the readback | aser
frequency, of greater than about 70% when traversing a 1.2 nmthick col ored
substrate (di sk)00220 Iiji9alze posihietopsploppelytdrbonatesaestingfromahe s i ncl ude:

DE | PTI | Tl 1. Pi ] Req..1 hi oph . .
( ngﬁi oCl ZOSIQ eg@t}-orgg%ygﬁg n@gﬁl@%ren? gxhygxgip Strl]ezn%is (;r%ezoleao ?fpneer of a dihydric

6314H ant h - %@?& ' Ry 4o CReEiekmida T
. 3642( :BoxobﬁfeJﬁézn?;)t1 hnzln 3(%& wﬁgeﬂﬂ‘)ﬂ R)t)){gn%lgt hi Oetxgg%eﬁl@%{ifé?teggfvggta dé?aﬁ‘é’
97ant hr aquicidroe withs pidsgx3, dsiddoretikiydn diphatt Biapikddn khe aentweatbdiagcendi oneC. | .

Sol vent _Green 53, 9-peryl endi carboxl i ¢ acjd, bis-2- nethyl | esterC.I.
Sol ventS YePORAVDEXaHer B ey PIRPOXERE ferebiontrs dpemsrallimvsedil aiphwe 21 29801
PCTI US| 11136 | or antss, . a inat i

compr 1 si gt o Lagy 12 RnfieI0icalioiE A0iERlxed JUPERC B RBAIIAOR, P07 o

desi gn mayadid. iPapanistes drd gohestetbabomitereding ontldiddémis icwealkayer whi ch does
not conprise an absorption percentage limtation. The 5 decorative |ayer,
whi ch i s deeplyed Branghed prdycgrbonates areslsogissidias avell agblends obHpeps | ayer or in
bet ween da [ a ' j t he di sk,
can be anyb@gﬁ Jgﬁ&garqg%\{ecg}%'grﬁftch‘ggg ‘Ié@g%rbgn%g's ?B%B%@%ggc%%ﬁ glfn%ﬁllaﬁfg[: udes.
sparkl 80 1 pfoparedibysdtingfaftesichinghigelt dueiag pelynidhigatisici dent |ight (such as
glass or netal (in the formof flakes, chips, particles, powder, and the

i ke, as well as combi nations, conprising at |east, one 10 of the foregoing
forms, with flak¥@3hIBesehranghingagentp arevell aweandmeyompRsea, fi ber gl ass,

v o o POSIRBAATRY @bl oBich A AT ks RPN oS B o

Sant a Rosama$deityaroxiyR carbasf@rixyie antfideide, datofomsy] Wad mig@regonbi nat i ons
conprising at | east one of the foregoing visual effects. 1 S[0031 ] In

addi ti on t eompusipg asleast oppof the feseening. Bprsificorrpawpiasiteudeayimsiliticonad.| v

el ud .. ndditi o or di v . . OS] ¢
thi s thve. raemRaad B el RO R B AleR bl §hele SRR . 0° ©
anti-stati Eh@ﬂﬂﬂﬁ&pﬁérﬁﬂ € (alskytr@(@qgidmﬁmwgm ﬁi{b?rf)@éiﬁéx‘?e);sﬁﬂsilﬁwnélet ra

al kyl phosphoni um benzene sulfonate salts, an tﬁe i ke), nold rel easing

agent's ( peRba@(4(d Arbis@rhydeaxyphanybreshyd) alphaalphaodinmethyirberzybabenod), 4and t he

like), and the like, .and c i.nati.ons. conpri.sing at |east one qgf the

For egoi ng. cParolaimyhanBRhe RERBHAE 4iRGe aTAhY RefoBinanE iasBbelly apouc o.1
w % of a heggl, sidht like eThe BafdHingaddtstrayieiddedats My JooBhbat 00H tost at i ¢
agent; and about 0.1 to about 1 wt% of a nold rel easi ngdagent; based upon

t heI t gzeal f Aeou 0 wrigbh@r@qmbsmaa@léng rgrotpndgweeedprss forgneking bragshiedant s
oy PEBERS PR RREB BB Ry, 8 B ssphang S

bi s(2, 4- di idcorporated by reference. All types of polycarbonate end groups are herein

contemplated.

[0024] Preferred polycarbonates are based on bisphenol A, in which each of
25  A' and A?is p-phenylene and Y! is isopropylidene. Preferably, the weight average
molecular weight of the polycarbonate is about 5,000 to about 100,000, more
preferably about 10,000 to about 65,000, and most preferably about 15,000 to about
35,000.



but yl phenyl ) pentaerythritol diphosphite, distearyl pentaerythritol

di phosphite and the |ike; al kyl ated nonophenol s, pol yphenols and al kyl at ed
react i on woaduagdos of pol yphenols with dines, such as, for perarsol/eq7s

tetraki s[ nmet hyl ene(3,5-di-tert-butyl-4hydroxyhydroci nnamate)] net hane,
3,5-di-tert-butyl -4-hydroxyhydroci nnamate 10 WO 112/29801

PCT/ US111/ 2@Q&27S i afl & = hj. t e like;
butyl at ed react i[g?%?g%dcﬁltgagéalgda?%?%l?lggg%’wgﬁg&ﬁ%s C opgh{tgﬁ?feﬁﬁg?cug?kyl at ed
hydr oqui nonetsrestipdictecminet thel cortventtitivhef Frieeprlodus; preselstyinithkepalydarisgpanol s;
benzyl conpounds; esters of . | . )

bet a- ( 3, 5- dvyRaied: the gAneratinp of sigyifipant Firips progpetsan deaddp aolymenbrpelsngdr i ¢ or
-pol yhydri c . . . Rt cd?

bet a- (5-t err@ugt%ﬁ%-c ﬁ?&?@%eﬁ}égltrr%ethﬁv%h%%?/?e)d-hﬁrr%%i tg%ltegn 5cf‘aeswia{"% nmonohydri c
or pol ybydr¥geaprodbal’ dends b espratirig udii iaablyghrbenatt hhviag e foanmagvys, such as,
for exanple, distearylthiopropionate, dilaurylthiopropionate, ’
di tridecylthiodipropionate, and the like;, am (Ees of

bet a- (3, 5-di -tert-butyl - 4hydr oxyBhlenyl ) - propfBohi ¢ acid; and the like, as
wel | as conbi nations conpri si nO | east of the foregoing. [0033]

O her potential additives v i se: LTV absorbers;
stabilizers such as light and t A €.9g., acidic phosphorous
based conpounds); hindered phendtsy zi nc ox and/or zinc sulfide
particles; lubricants (mneral oil, and the lik pl astici zers, dyes
(qui ni nes, azobenzenes, and the 15 |ike); anong/others, as well as

conbi nations conprising at |east one of the foPegoi ng(ddditives. [0034] In
order to aide in the processing of the plastic, particularly polycarbonate,
catal ysts) may be e yed,. nanely in the extruder or other m xing
devi ce. The cat 4)%] “ﬁﬁgg 132 B’é(gltegtt@x‘?ﬂ %gﬁf‘irﬁe%i‘%ﬁo@ﬁ%t'%% sity of the
20 resul ti RgARLRIMNALr 0SSi bl € catal ysts include tetraal kyl anmoni um

hydr oxi de, tet ragpjf?y%’hosphoni um hydr oxi de and the Like, with

di et hyl di met hyl anmoni um hydr oxi de and t et rabutyl phosphoni um hydr oxi de
preferred. The ¢0024)yide(s)ycedmniie cempdsitieinay alse irmiudervadondddditivesn wit h
qguenchers sugch as.acids, such as phosphoric acid, @Egﬁé(?e l i ke.

Addi ti onal IC§HIMAEHY dncomRpratsd i 15518 CORPOFIHER Qfiilis fney HVERAS{ef 25
conpoungi ngy&hdle! SR B reAvrolla e geN BRIt {iHi i 9; si dual
vol atile co)r(rpo ﬁds. FOO%S] oDatg?gset%;lr)%e nég?%&caglﬁmglgtmg%’gﬁggﬁl\‘@?é Trst

f or m ng t helastiaigersrantistatig agents) mwed taleasmig agerds;tadditionelaeshs; bdpeibge of
adequately m xi ng varjous precursors, . such as .a sinhgle or_tw_n screw

ext ruder , ~ RERHHERS 1 Wkkias Well oS sorabintiaps cqmanﬁrﬂsehkeg% 0uS Bt farezoing O

112/ 2' 181114k éy%ga# Id S16E; %q. iR ] i I (e.g., in
a pellet, pgv\ﬁgr, an %r fl%(%%ﬁj folgl ma%ggiﬁcwg%gghgﬁg&gg$%%bugh a
hopper i nt catbloe fibxtsy sitiea, taloand tedcivml carbanste c Ematnples pf heat atabiligeradiskdwliel N t he

];rgfgi ;gg ﬁ:ﬁ? { g%rﬁ{h%g%g? %{g‘d2?&&%%&1&%%@&0@8&& ?rgst—(rr%];(eci rrrllgn(i)-gilc? ﬁit-i on
nonylphenyl)phosphite, dimethylbenene phosphonate and trimethyl phosphate.
Examples of antioxidants include octadecyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, and pentaerythrityl-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate]. Examples of light stabilizers include 2-(2-hydroxy-5-

20  methylphenyl)benzotriazole, 2-(2-hydroxy-5-tert-octylphenyl)-benzotriazole and 2-
hydroxy-4-n-octoxy benzophenone. Examples of plasticizers include dioctyl-4,5-
epoxy-hexahydrophthalate, tris-(octoxycarbonylethyl)isocyanurate, tristearin and
epoxidized soybean oil. Examples of the antistatic agent include glycerol

monostearate, sodium stearyl sulfonate, and sodium dodecylbenzenesulfonate.
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5 [0036] The extruder should be maintained at a sufficiently high
tenperature to nelt the plastic precursors w thout causing deconposition

t hereof . Wworo2podoycar bonate, for exanple, tenperatures of agauisor24¥st o
about 360' C can be used, with about 260C to about 320C preferred.
Simlarly, the residence time in the extruder should be controlled to

m ni i ze deﬁs@mealoifwwrel?mm%%geﬁs ldclﬂﬁé seB?mewteaQe&wa% b A A (m n)
or nore can be enployed, Wth up to about 5 mn preferred, up to
about 1 mi pasdhewas Eyarpples ef other refing mcludo betdre uet lamited teopalypropideriey ed f orm
(typically pellets the |ik the m xture can optionally be
filtered, Mﬁtyéeéleb@fﬁ t&‘ﬁ‘?’?&éﬁ"?’h& aphpQlyphichyleng exi BP Qo@g’if@gﬁ UMY or the
like, tor ] a 15
[0037] Once t eé‘folbélggﬁ |acalt?llg§r5pg§?%)?g§n rgtug g&edrllggééo%ce 5)&3%%%&1 %iefsorrred
into thé dainae dirmgalemivang afth:elcoglpumntsaibsfomﬂmg the camglbﬂnomr ocessi ng

t echni ques. Possi bl e nol di ng t echni ques i nclude injection nolding, film

casting, extrusi ess. mol din w din st ing, apd the |ike.
Once t he substr&&@gﬂlgilelﬁ%]é’ﬁlsp‘%&%@ th B‘EH)F r‘fg @ggé‘égﬁ'ﬁg’, Yéuch as

el ectropla t : W vapor
deposi ti ontpllégg?needrﬁ%ér l|nlg5t)| Egg g%gyﬁ%nggﬁjerﬁf%gﬁ%ﬂ%acr@%ﬂ% %@k@?gﬁl}% anat i on,

sputtering subnﬂxdtedmnhgrmntaunsammmr ibgipnefluats) whachtprodiee alhtat eadduoeregsyi ng
processing t ni armn ot hers conyentionally.kno in the art, may be
enpl oyed t @ngf |%ﬁ@gb§’8é]§§‘Feé‘oF %ryﬁ(gge o g*géfﬂném&a%%b@t the,readbackdasey * an
XD 900! yhyBRhNE A RBR APl R b0 A Rer BRI RONBOIRG AR oBfrdd] 2L on

nol ded coI ore e substrate I ch Ionally conprise a

hol | ow (bulsblbmte (dak) t Qonteangtd dvmventionpl ielief, ittd snﬂsttertehﬁdy befluagdscers, gl ass,
ceramc, and the like, in various forms such as, fi bers, spheres, particles,

and the |i ihatisemit light shpoessdcwlsr wavelengths dn fiserpedingns, siescalerpatrisai nel udi ng:
d |
a data lay ubreg&e%k Slcséyrfaﬁvhgcéeﬁééﬁ tsée?llgéo%téer@s&@m{'&?Px%ﬁ%@% E) % 2/ 208111

protective

PCT/ US111 /eahaa ?@tﬂeee@ibaanlas@fwdvbenmr ﬂﬂquél@rablwﬁfﬁrenﬂ'bﬁsﬂeés@mﬁ 1gonpri se
conventional materials and are disposed in accordance with the type of
nmedi a PP odueremetes (nax tiep higher oF losver) than the igadbeck laseaiwavelengthy witkrs may be

Bna chen MG st B ol B¥EhtR e b sBAR A0 hr el BRbONEy S

Wi th an optpréfeaéd. de&otds ﬁ\tﬁhef BieBirredi tBR UELMbOPaté HeveaPRARI IS ity tHef the
substrate. Meanwhile, for an optical nedia, the |ayers nay be optional

decorative rtaal;a@qk laggr &eewicveofl gzgpsar thanegoowc 10% whem yreversiag @l le2 mm thidkayer, and
data stor age, | ayer é{x subsequent dielectric layer in contact with the
substrate. {or? u%tﬁae? ood that the formof the nedia is not limted to

di sk-shape, but may be any shape which can be 10 accommbdated in a readout
devi ce20[ 0039] T@@9g€bﬁle$;i0§§iﬁmﬁldoeeﬁed‘n$):olBﬁ)itsQﬁémdé:Se any nmaterial capable
of storing retrievable data, such as an optical |ayer, magnetic |layer, or a

magnet o- opti c I-a-y-e:——wd—eags—t-he—da{—@—aye#has—a—;m-amess—ei— up to

about 600 Angstr orBESORIBTION ilth a t hi cl¢RMPOSIFIONbout 300 preferr ed.

Possi bl e data 4 {Tict Ted to,| oxides
i ed S O%%aén??i%ﬁﬁsl ° motﬁﬂl h%ﬁe@?ﬂ%l%é

(such as silicgq rare edr netal all oy,
ni ckel, cobalt, G:hSolvbnllr(Drahng}il urm4Hadtmhnaltmm9 Mblmt}ltmbxarghﬂem onmrn iron,

boron, others u.. """"" €64 rat-onRsS—6 east—efe of the
f oregoi ng, or gdmt S@{ea 3L64cyam(#€‘° Fnzﬁmlﬁgp@gjé(hﬁ?fﬁ type dye<'), and

i norgani ¢ phase change conpounds |(® "§°t hioghenems InAng and the Ilike). 20

[ 0040] The prot T, T U, oits| and ot her
~contam nants, q?r:ll[ Eé@ghﬁg@hﬁknes &gng'{el\g (i4§13 cP tﬁloo m cf ons (u) to

| ess than aboutl 10~, with a thi cKETSPEFLHB P%%s preferred in

some enbodi ment .1, 88 et GResSNeSS -pa@reuaxca{@@;lh@écxa gng2especi al lly
preferred. The|thickness of the prrgétﬁ io}ﬂglésﬂﬁ‘ers) I's usual |y determ ned,
at least in pant hy the tvpe of lread/wri 25 pechani sm enpl ayed, e.g.,
magnetic, optigC. bSOWagh%QI&%B8| qd.2- %ecbpjdtkeomﬁteamsoqemoayﬁm i n¢l ude
anti-corrosive matertats—such—as gotd,—sitver—ttrrdes ey Tl icon
nitrides and alum numnitrides, anong others), carbides (e.g., silicon
carbi de and others), oxides (e. g., sili%on dioxide and ot hers), pol ymeric
materials (e.g., polyacrylates or polycarbonates), carbon film (dianond,

di anond-1|i ke carbon, and the




30 like), anong others, and conbi nations conprising at |east one of the
foregoing. 13 WO (12/298111 PCT/U S(11 /26275 [0041 ] The dielectric

| ayer (S) ,wohedzoar e di sposed on one or both sides of the daramsetmeage | ayer
and are often enployed as heat controllers, can typically have a thickness
of up to or exceeding about 1, 000A and as | ow as about 200A or |ess.
Possible dielectric layers include nitrides (e.g., silicon nitride,

al um num nastwelbies otherdluoreseens celorants jané sombingtionsgomprisingableastone of thebi des

(e.g., silikcon.c ' 5 and conbi nations conprising at | east one of the
f or egoi ng #‘?&?%ollrll oiérgrg%’ong other materials conpatible within the
envi ronnent and preferably not reactive with the surrounding | ayers. [0042]

. The reflective [(@36) Burtifehoslbtlohdesiznansybd infgiacted td the choreate igaref l ect a 10
sufficient anount of ener%é/ (e.g., light) to enable data retrieval.

Typi cal | y @aserative layer whieh [dagsonas pomprishanabsarptian priserisgolimifptiers Hisout 700A

-or so, mth a thickness.of. about .300A.to0 oyt , 600A.gengr al | ef erred.
Possi bISe r%?cf)éaéltv?\%/ 4> Xéléﬁ%sls ?Wgﬁfgeo 4 ss}ctl%ftg? Blzﬂ( OB%?fggla§%£ﬁSt?%g$&¥?ri ng the

parti cul ar oE®eayechidtlattorhgddbyiis WiokRirétead (@nboppoditd STHENEDthSdis¥ &an 90! d,

titanium and alloys and m xtures conprising at |east one of 15 the
f or egoi ng preary ooloran desigrh enad) as 9 drGigB|which apttinallpinctusles sparkilas ise. stiprahge

| , di.el ric | ' S). .ot ecti d | ect.i | ,
ot her 1y ereEbish SeahY G PR LSS el PrbER it st ke Vet uf
| ubri cant sciipe hbidiRlek) piRfder, GATRRUIES as REM RS Echbidatidnd @bRpA aPRREst@heases,

, B sil
and the |ike. go [ 0044] The foll owi ng exanpl es are provi dleg to further
i | | ustliOat eof the foregrdmmforins,weith flalres prefemer), titanivimdioxidh €Ti€phpeicher eof .

pol ycar bondPEEhES ARELA AT Pofar gl SHeh o5 beretatiat GRIHSTH0800 mi it es
easur od on QPR ot TRARIRETI0 (Rl bl Bt SR PlBha TSt 21 ons
al so i ncl uReh, Galifdrnis), exrerg athenmatefiald 2aswélh a3l oparbidtion® caapesingaidgasand
Dover phos c(mse_ogfzt g }o;reg%ii sg(vzléuil effects.
15 [0031] In addition to the plastic and colorant, the composition may optionally
include various additives ordinarily incorporated in resin compositions of this type.
Such additives may include antioxidants, heat stabilizers, anti-static agents (tetra
alkylammonium benzene sulfonate salts, tetra alkylphosphonium benzene sulfonate
salts, and the like), mold releasing agents (pentaerythritol tetrastearate; glycerol
20  monstearate, and the like), and the like, and combinations comprising at least one of
the foregoing. For example, the substrate can comprise about 0.01 to about 0.1 wt%
of a heat stabilizer; about 0.01 to about 0.2 wt% of an antistatic agent; and about 0.1

to about 1 wt% of a mold releasing agent; based upon the total weight of the substrate.

[0032] Some possible antioxidants include, for example, organophosphites,
25  e.g., tris(nonyl-phenyl)phosphite, tris(2,4-di-t-butylphenyl)phosphite, bis(2,4-di-t-
butylphenyl)pentaerythritol diphosphite, distearyl pentaerythritol diphosphite and the
like; alkylated monophenols, polyphenols and alkylated reaction products of
polyphenols with dienes, such as, for example, tetrakis[methylene(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate)] methane, 3,5-di-tert-butyl-4-hydroxyhydrocinnamate

10



di cunyl phenyl ) pentaerythritol di phosphate antioxidant at 0.02 w% . The

bl ends 14 WO 02/298111 PCT/ US01/2@&275 were nelted in a 30 mllinmeter
(rnm twwosenesyiextruder, passed through a die, cool ed, aud/ysshhetszed.

[ 0046] Resulting pellets were injection nolded into 1.2 mmthick conpact

di sk substrates using a Krauss Maffei 80/190C Marathon Series, CD Liner,

w Non 5 Open Mol d. Processing conditions as follows: Barrel Zone

Tenper at ur ectadecyl 34t diZtEﬂ-me'I[aitmsaltplﬁ&ﬂﬁle, Arod the Tieeyimrtylbtad esactied ptodudSC,

I njection Speed Profil.e. of about. ters r second (nmm's) to about
65 nrn/s, PR%‘%Q’?%‘OI andidigyilppprtadl E‘Eﬁ’é L C{Te@r?ﬁm‘glﬂ?ﬁit hygeoxy to about 550
bar, 5 st fiRe Pz{l Ebikl fb@rp%r n“%" 0 conds, 5
-stages; Coo m%mb, e sg’t é El gﬁegglg%ds o c%ﬁﬁ%i;ésfggsdeﬁbe% %55 ccifa400 kN

I nj ection tendaﬁ;dFébhydrbxmheﬁ)?l)lﬁrdpmG doid evdthimendRedrid mqmlﬁ’rydﬁb hEobCBIs about

17.0 nmto about ges. The resulting disks weretestedfor

Bl ock F_5rro?s“ﬂépéb@ﬁ'(é%Mkﬂ)@b’@i@éﬁ'3sm@blpéﬁﬂﬁ l:%op{oé@tf’é"r Wihock Error Rate
BLER) is r east one

f)ccurzence oP rr{gr?gg%/hw zﬁ%&l’fﬁérst kgrﬁ!éiﬁo | ng'f} %Xf&?“pora%s Sl%hi

E11+E21+E3ﬂo't'Eitéh'rEﬁZchEsBerﬁhiropfc@lonéteBﬂﬂmkylEﬁﬁ;Q‘bplbﬁatEiat e bel ow about 220
pul ses is typically required in industry, with below 100 preferred, and

bel ow 50 eélswcaltmydwrw@aﬁeeand the dike) armépﬂr@metaaé}%daregbbwy—%cu on nol ded
to 1.2 ct. t t
o det er i MerpRBhRL BioBibald R34 B hels? K w8 S QorfiSatnd oIRBRLRERE . engt

of thelmpt1eggloneb§metf§fetg&h If the disc is not readabl e by the 20 tester an
error nessage i s given sucﬁ "Unable to Retrieve VIOC ( 1 FB)". Which
means that the tester could not establish the "Vol une Tabl e of Oontents
this informati owoéﬁbwﬂle@n@tentagl@édltlms Whish mraydheamplexed comprissi UNe disc. 15

at £l cct . L ERPUIE YDA Shet 6 eh BBl SALAR i hospuss oo

Orange 630b3de® dmpBhas); hireledphessls Hinboxidd apaReR sulfide paflidegent Red
1810. 00S94. 7Pass9. 5f | uor escent Magent aR663: Kenawax_ Fl uor escent

RedO. 05094lubpaam§8€xnmnah@lﬂ,@@déhnlﬂgmmstlgtzp@ném(qmms agphenz@nss,eandith®l ue 97
Egé? eglr?? fl?eé 4PasszthGBl ue {/agsbrf{orsn 1nat1to§s compn ngaztleasp one oeir{ﬁé) 5 %g%lﬂ | ) thiophe
G eenO. 100@ﬂ,@@@§s| 3. 7fluorescentBri ghtened It.R882: C I. Solvent Yellow
98R73: 0. 0000794. 7Pass31. 2G eenC. 1. Sol vent Bl ue 970. 0004green purpl eAMLI0:
Chr omaFl ai r0. 11067. 9f ai | G- een/ Pur pl e 190gol d si |l ver AMD80: ChromaFl air

Gol d/ Si | ver 0. 06[5984Binegrtierdo @idenn herpspecsning of theiplastie,partiqularly

Cyan/ Pur pl €Q. 10065, 3f Sand n bl eR7260 PI. nt. Bl u

600. 01071, 1P4EE SaieeRpveY 2y 80! HEYEE7 St LEARE Yoo B other

R203: 0. 009:911;«114%&&&1&& aklﬁ%fd&{yﬁt}@ioaﬂ additincdon#6lin ?Heﬁs&@@jbaﬂfﬁel Sol vent
Violet 13 R0979: 0. 00022En har d arl Pi gment 0. 200EP 97079G een wi t hR203:
Car bor2®| a@ﬁulmgam@na&obwsmmmnghdp teiraglkylammagrama ggdrogide, Pi gnent

Yel | ow 1380, 0 6, Sol 97 Lh P EP
070799, 003 5EAbyBhRRp EO At R B kD M PRI At 2ot ot e
BLER = pul gRiofidé hndtel/aRit) Bhésphbituml IMEoXY® preRrrEaPTRe Bdtalgat() @ be (VTOC) 16

employed alone or in combination with quenchers such as acids, such as phosphoric

acid, and the like. Additionally, water may be injected into the polymer melt during
25  compounding and removed as water vapor through a vent to remove residual volatile

compounds.

[0035] Data storage media can be produced by first forming the plastic using a
conventional reaction vessel capable of adequately mixing various precursors, such as

a single or twin screw extruder, kneader, blender, or the like. The precursors can
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WO 112/29801 PCT/ US111/ 21275 pass = booted Electrical Test = did it play
CD optical tester. C 1. = Color Index R0O979 - commercially available from
Engel har dyoleedsski | |, NY R672 - commercially avail abl e fr egr@saiicant ,
Charlotte, NC R65 - com*rerci al ly avail abl e fromdariant, Charlotte) NC

R663 - | | Ch tte C E -
comer c?glrn‘rﬁﬁ%ipglﬂr }xg fwlg}#gﬁ?}&aﬂ} g & I‘E&Bﬁaﬁs’ pg’&d%;%ir?/o”é%ﬁr&r@i) ang y
avai | abl e KipmaRkbily EA0LEN hodils BIS e oxe QD e bbibeabykd BDI © 11 om

Bayer, Pittsburgh, PARB82 - commercially available from Cariant,

Charl ot t e) oplipriatig@dded mhnﬁ&edltlabhgorahmugtami atefrnaientBA®ln phtt.of@dé ve, NJ R666
- comercial.ly. avail.abl e from Rose' C? New Ark, NJ R203 commercially
avai | abl e FQ]B%{O@&B@FIHWM%Q&O&I‘IST 88 _ commercial ly available from

Bayer, Pittsburgh, PA R883 - commercially available fromBASF, M. dive,
NJ R36 5 commer ‘EO@@%WE@%%&@&?'SEOJI& Be R Ahed i d §u?ﬁ’élénﬁfy hi é‘f‘te@%e?zﬁ@re o

-commer ci aI |y avail able from Flex Products, Santa Rosa,

commer ci al Imeltthe plast prebmmmsMl&wuﬁwsﬂugﬂsqonﬁmsttwnmemof Q%rm&&benate
comrercial lly available from FI P S a_Ros

al t er nat i v&o EMR ethFénI?QS?m‘fflngg@iut é?&tc é‘ﬁf’?t:’r{]qtooﬁ ca'&g? B?c‘éd g@ﬁé‘“ however ,
have not b e 1281y ORE v &l 1R f the

| aser |i ght9 G@bﬁ‘]'lﬁ)cholﬁﬁ%%érbf@ eﬂrrg%k\%i?ﬁhﬁat rea%oﬁlcggﬁl? Elﬁter m)?}éxﬁér'sﬁgulgse of
optical ef becbrstrolbddh nmasiniizeldeconpesiten. ledqntcectmiesrmédpeo shons 2 néhwss has not
been d use fluorescence, in which |i of a_given color is absorbed
and rqum rln Of {1CLC g3 'P%‘?rgalf’y%%ﬁh uPHﬁé‘b?th {)E’é‘hpﬁeif 8 MU LebPYor escent
em ssi ons : al effects
That mmy slh coro Rl EhEitd, thdldo LA Riod BRI NSHLE (RRRb RS o ed
because, ughdet, wax;eﬂtﬂemkemhte ingiRturecani optional B/ et fiicered, sﬁcH &yBrmelufikéims es,

such as those in CD. Recently, the advent of DVD i ncl udes a second 10
substrate |aac§/é¥ thﬁ/r\is‘éﬁf?rﬁ‘ife%bpa&g’éﬁ th%kked&@mmmdw@bbﬁgtaww&wn n cases
of nmulti SI 9&%@&10%1);35&%‘56 of inorganic fillers such as glass flake to
produce vi Sual ect's nmay al so alter rheol ogical properties of a
thernoplastic resin nmaking it difficult to produce optical nedia substrates
from suéh conpo:ﬁd)ﬂ:i?()m}nce[tlﬁ)pl@étlcldsmpoéltlcmhmbdan peddueed, v candle ferdnieddhite i n

optical nedia substrates, provides 15 a. to differentjate brands of
optical nedisdatasipeggmedia Using ArogHme go@dé&réao‘feéwnz frehmiguesd Posylsl in the
mar ket , V, I t

dupl i cati Oﬁi‘og?lhg?@ﬂﬂlqéo% Iegg%d%&[% lﬁ}mg 1‘?1'119 e{%hﬁ’ reg\{;:lﬁ X‘ﬁ egg %lgge of
wavel engt h bsah aRliding,isyarigiag, a@amnikebe)mbuw smb@kraua his teeh «pfddased mat erials. 17
W O 11 2/ 29801 PCT/ U SllllZGZ?Sq&Qﬁ? eﬁ Dat a storage nedi a substrates

conpri si ng 2¢disineal perqesting SHel & Glestroplating. s0ating IERHAYSS 4RIk ERRIBEESPIY t he

P ovi o001y coihes vt SebRitont St RURRE Ay fbelbé Al IRUaaa B S |
| n cont r astsputtefidgsatasdonttigfiofle serhiprisinl zktewt oncafithe forpgoisgeprobessings ual

effects 5 as_part of the substrate, i.e., a nplded Iagéar di sposed on one
side of thdechnigyes, ameng athess saventionglly WR/instbaprterfl% mplgedy® di sposed

bet ween t d data | ayers di sposed between the
vi sual effec‘:si)gpe &eﬁgé‘ﬁgaygsggtdrie{°1$r%&p‘¥b%ag{&l | y, adhesives can be used for
bondi ng. These visual effects could be enpl oyed for numerous purposes

i ncl udi ng pr odugo03¥) fAeeemipladt Dpolycenpaetdatistoapt mepiarcaniprisésua t he 10

i ke. [0051 ) Wile preferred enbodi mrents have been shown and descri bed,

var i oudd nodiiesticarmeldsd selared nobicarbanate sebshaly wicka@x opheally SompFiolt

depar' 119, SEARYIR 2D ERGD SRk TR s | 1o 0

il lustrati qis, ianerioed formBbilichtds Gibers] $phere¥y partldied, 28tk 11R€5r ¢4480D1spbHd 275 VHAT
IS CLAIMED IS: 1. A col ored data storage nedia, conprising:
on the substrate are various layers including: a data layer, dielectric layer(s), a

reflective layer(s), and/or a protective layer, as well as combinations comprising at
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a substrate conprising colorant and plastic, wherein the substrate has a
transm ssivity of about 85%or |ess at a readback | aser wavel ength when
traversi rgoa229d1mm t hi ck col ored substrate (disk). 2. Thecstuwage7sed a of
Claim 1, wherein the substrate conprises up to about 5 wt % of the col orant,
based upon the entire weight of the substrate. 3. The storage nedia of

d aim 2, wieaseone aflike ﬁlntgmmaltaeereoiffbcsc:taa'srsupmpolsabmenmoml%&bsfnaisrmldcol orant .

4. The st f- I th
About 0. 5 EORBIOREH i Lopaa v tb e e S Pus it e, F SERERE 01 & BR%r oi n ¢ ne

transm ssi | Cla|m5
wher ei n th\gh{f?cgnrg%&gg%} 3, g’s/(l)“g aﬁgﬁg&g@%’%}fadﬁggﬁngg%}ge@gﬁtaﬁ(gh%t 0 age medi a

-of d ai m 5,dieléndmelayer, mad theartlmmeﬂsctmeﬂ@yer dispdved in d&afad witirhesub3@ife, 8. The
storage medi &of @ a%l]ral wherei n..the substrate f;g&her conprises visual

effects sel"\é1 3éb°ﬁ“|°8 eqeraffys iyerdisRosed 9mhige oPPefiteside GRdhesubsirate.ani um ,
di oxi de, | conprising at
| east one o t he gﬂ}"gé%. @d\%gg‘mh )ggs ts. f%e @%Hﬁp{&?g’g&é ‘a of C aim 8,

where in t fpeotvctﬁmddtyegfréﬂed?tﬁre ey d@elgammyerryamiedlze@ storhgh layet, twith g1 oup

consi sting of chips, partlcles and conbi nati ons conpr|5|ng at | east one of
the for egoiSHepegentdiclscaic laye in coptast witly the subsiratect isgngersiopd &t the fome
storage ne | [ he form of

fl akes. %lf%n or?sal{g:jgéﬁfirrﬁsl 25 aFk%fl%Jé bl{tn% er ef’;ﬁ?‘?‘?}“’z"“@% glrng%‘% further

conpri ses acédnuﬁbcMaBmtanéﬁd@ﬂtﬂwlcéjaV| ng a fluorescent color em ssion
wavel ength which is not equal to the readback | aser wavel ength.

[0039] The data storage layer(s) may comprise any material capable of storing
retrievable data, such as an optical layer, magnetic layer, or a magneto-optic layer.
Typically the data layer has a thickness of up to about 600 Angstroms (A) or so, with
a thickness up to about 300A preferred. Possible data storage layers include, but are

15 not limited to, oxides (such as silicone oxide), rare earth element — transition metal
alloy, nickel, cobalt, chromium, tantalum, platinum, terbium, gadolinium, iron, boron,
others, and alloys and combinations comprising at least one of the foregoing, organic
dye (e.g., cyanine or phthalocyanine type dyes), and inorganic phase change
compounds (e.g., TeSeSn, InAgSb, and the like).

20 [0040] The protective layer(s), which protect against dust, oils, and other
contaminants, can have a thickness of greater than about 100 microns (i) to less than
about 10A, with a thickness of about 300A or less preferred in some embodiments,
and a thickness of about 100A or less especially preferred. The thickness of the
protective layer(s) is usually determined, at least in part, by the type of read/write

25  mechanism employed, e.g., magnetic, optic, or magneto-optic. Possible protective
layers include anti-corrosive materials such as gold, silver, nitrides (e.g., silicon
nitrides and aluminum nitrides, among others), carbides (e.g., silicon carbide and
others), oxides (e.g., silicon dioxide and others), polymeric materials (e.g.,
polyacrylates or polycarbonates), carbon film (diamond, diamond-like carbon, and the

30  like), among others, and combinations comprising at least one of the foregoing.

13



12. The storage nedia of Claim 11, wherein the fluorescent color em ssion
wavel ength is different than the readback | aser wavel ength by at | east
about ~I| Gyono2@01 The storage nedia of Claim 12, wherein tpeTiUStoR@3%ENt
color em ssion wavelength is different than the readback | aser wavel ength
by at |east aboui004P0Thendieléétric Tayer(s), erhighearerddpasedonGnaionbdth sidesenéile t he
plastic is selected fromthe group consisting of thernoplastics and

t her noset s. dafastorpge layprand pee pen employed asihepticontrglersan typiealbHevedpl astic is

selected Tr@MA0R L WPorRsidld AbuPt 0804 ¥ BYlow il BphtlSao 6! @ of I ns.
pol yest ers, "pol'yam des, polysulTones,’ polyr mdes, polyethér i mdes,

pol yet her spdskidiediclegol Yaantiadenstddsi(elgs siliped yietide alukdihanasiridpanget her
-et her ketones, ABS resins, polystyrenes, polybutadi ene, polyacryl ates,

pol yacr yi orothers); exidgs(eygcduminim gitek sirbidancas, sibeangarkide) aib et her s,

et hyl ene-vi nyl, .ace [ : L qui yst al

ol ymers, - cRnERENE L ER TR HER pr S St A s, Ol BB V21 2

pol yvi nyl  fhhefihld Qompatibly witiiin e evifdnnnt stel profekabty Adtlresteive walhl the i de,
Tefl ons, and bl ends, copolynmers, mxtures, reaction products and conposites

conpri si ng sxronsdisg layas. of the foregoing thernoplastics. 20 WO
112/ 291 3(11 PCT/U S111 /2@&275 16. The storage nedia of Caim15, wherein

t he thernopl asti Gl | f r i St yl ene,
chi ori nated pol yoPkSh ERUERREe BES] LR BP0 SPRGHEH MERls BRHARL Y

pol ybuty engiffigiegRiionat & edergyqe s Yight) henableadafyteaiwal. eTRidlahat e,

hydr ogenat ed pol ysul fones, hydr ogenat ed polgstyre es, syndiotactic and

atactic pol sgfestivedassr(shesinyhaye p Hrekaess efup,to aheut 790 se, wish adhigkness of i | e,

styrene-congl ej n rid I h rvhat e t .

met hacryl a?%oﬁt)? %@o&@&ﬁ?ﬁ#@ﬁrﬁﬁ%c{;?\Iﬁog,gllb%oxggiecgﬁrgﬁﬁersrﬁngltug? %%y, _
reaction pr@giehicapatile 6PFEBRS I Re pATBIaSEHREyNield, dacludiRBIs (e, f or egoi ng
thernopl astics. 17. The storage nedia of Caim 15, wherein the

poi ycar bonaalemionp sileersgald,rtitaniuma kndalloys ard mixferes gemntising py leagy ongof o- ~- o-

| east about 60 percent of the total nunber of R1l groups are
ad geeBRY

nin j ch,at
garolrmt;,\g or%‘ﬁrﬁ?@g‘?‘ﬁ%m@%ﬁga bal ance are aliphatic, alicyclic, or

aromatic radicals. 21 WO 112/2'1801 PCT/U S111 /2@&7, 18. The storage

medi a of O ai m 1po4yfhmraaifiohhs tRAUaLAGRENRYE () didleadid i8R (), pidietivat er f aci al
reaction of dihydroxXy conpounds having general fornula (ff~ as follows:
~R~~p ~Rb~qlayer(s) andr¢flectivedayer(s), athéraisrsaian brgmpinyefisuduasHubricatiepdayaent | v,

caen 1 ndepcHHEHET PRtSRuPRcRRRPRY 5o OGR! BRPudlfiRorgRitafat &
groups of fgenddh andMe like.

20 [0044] The following examples are provided to further illustrate the present

invention and not to limit the scope hereof.
EXAMPLES

[0045] Colored pellets were prepared by mixing low viscosity polycarbonate
resin powder (melt flow at 250°C of 11 grams per 10 minutes (ASTM-D1238);
molecular weight of about 17,700 grams per mole (g/mol) measured on GPC) with

25  colorants specified in the Table. Formulations also included mold release agent (0.02
wit% glycerol monostearate) and Doverphos (S-9228); Bis(2,4-
dicumylphenyl)pentaerythritol diphosphate antioxidant at 0.02 wt%). The blends
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Rc Re -C or -Cld R ~N) wherein R~ and Rd each independently represent a
hydr ogen atom or a nonoval ent |inear or cyclic hydrocarbon group and Re is
a di val enyohydssagar bon group. 19. The storage nedi a of C gicmukéidéerein
the thernoset is selected fromthe group consisting of epoxy, phenolic,

al kyds, polyester, polyimde, polyurethane, m' ner al filled silicone,

bi s- mal ei m des nat ters |. and b sins, and

bl ends, COHSTW@? in 3§trﬁﬁl °te¢(é%R9W%IH Sﬁ?%’d% EFSE‘gﬁﬁ %[‘b‘gl Cconpri si ng
at | east ORsuI&], aﬁ@?eﬂ@&@(gm ng thernosets. 20. A coI ored data storage nedia,
conprising: a substrate conprising a fluor escent colorant and plastic,
wherein the substrate has a fluorescent col or em ssion wavel ength which is

not equal to th@%éhﬂbﬂdﬁmgmbts W éjestignhnolddd inﬂﬂﬁb2$mmrtlaigbcmnpia'tca of Claim

20, wh fl { d ff t th th
ondback | Hisk PuizpleR BR3¢ R Rip™ MitES SNSRI MEBoE it 5D Ciogs, biSpbon0s
PCT/ U $1110p8) Rl 2frocdiBetodifioss Piigwe! BRrai B2 TemPiahnt Br hike 25

fluorescent "col or em ssion wavelength is different th e readback | aser
wavel engt htdapoat 3308&s MokbBetipatrasrset R315°Chénjs¢tmndipeedrBriifide of atGut2in 22,

wherein the.fl uorescent col or, em ssion wavel ength js different than the
r eadback |5§1@m%%/g?réﬁ5q‘ﬁ (Wé)ttw%a B0 “Shbkm Mo e E SR ahE nedi a of
G ai m 20, whajost %ddﬁtﬁt&ét%%ft K50 b§r §§{ Estef%lfi{ grprm egl"l{ﬁ;é%&%%ﬁ' ;ﬂag of

S an media o 2

t her nopl astic er noset s. e stora arm wher ei n
t he ther rmpitcms 0126 seconds|Sextagest (fcmimgt’lhmegetcﬁ)m Scacinds; Clgmpf Tqambye/seny |

i é@ﬁﬁ“ ”Sh%qprﬁé%se@%a%%i%&%'s zw%samp@sﬁfo;ﬁrsa@%gaﬁ;s@ﬁy@ -

t t t

ket ones, | PRI By EH & 49 e SRS St sl 20 ere
pol ypheny| gag.cef R o%,ateﬁts'ixbﬁeﬁfefﬂ@ékeraﬁ R a0R) (TG s BRlaibup acetate.

liquid crystal polynmers ene-tetrafl uoroet opol yner, aromatic
pol yest er sthepminber olﬁfﬂlocfldstmcﬁldatdehat}hai/e/aﬁlmst omuﬁémrdfdﬁpnmhﬁmanyl i dene

chl ori de, Teflons and_ bl end rrers m xtures, reaction products and
compos! t esBLBRIP s agRinatio 8L EL BHE R B 13 01 R Frote B aRTeEs. 26, ~The

st or aggs meg ed fromthe
group f(E:)jona é [ ngv% %ﬂ%eng{p&gn or‘#ﬁgé [eHélBheﬁ%yé% %/ll%gﬁ)gx} ??;(E)I ypr opyl ene,
pol yet hyl ep@fdrﬁ:ﬂﬁ@iaitmdvasegsg&oihuppmfém t er epht hal at e,

pol ycycl ohexyl net hyl ene terepht hal ate, hydrogenat ed pol ysul f ones,

hydr ogenat ed polgi()s f/renes syndiot agtic %5& ctic g Lyst yrenes,

pol ycycl ohexyl Bellets werp plsadniestionmoldss inte { 2anmgpick calored sabstzate

anhydri de, (d?ﬁé%éﬂﬁﬁ& E L@tbﬁxeté}‘% B%trmiTRL Bx%%é’clrﬂ%:ﬁel%%é’ HAn@‘r‘hete s

copol yrers, opo ymers, m xtures, reaction products an

conposi t es(moyfirel, shmgawzﬁledgda:sﬁthenptmﬂ disheestenr Hghe dige fshet mudbhlsfoycﬂm 23 WO
12/ 29801 PCT/ US01/2@&275 27.. Th to di f th

§)0| ycatthonieier &b pREPTrRgsgage is given Such a3 AJnable 10 I?etr?eveqf"?bg (11§B) Llcixn ©

means that the tester could not establish the “Volume Table of Contents”, this

information shows the layout of the program material on the disc.
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structural units of the formula ()): O-R--0O-0 (1) in which at |east about
fi 0 percent of the total nunber of R~ groups are aromatic organic radicals
and the bgbapessoare aliphatic, alicyclic, or aronatic radiecaluso1/2875 The
storage nedia of Claim27, wherein the polycarbonate is produced by the

i nterfacial reaction of dihydroxy conpounds having general formula (lin as
follows: ~Re~p ~Rb~q OH~ ~ Xa ~ ~ OH wherein Ra and Rb each,

i ndependent |y, represent “a hal ogen atom or a nonoval ent hydrocarbon group;
p and gq are each |ndependently |ntegers fromO to 4; and Xa represents one
Rd

each independently represent a hydroJeAfBIaﬁ om or a m)noval ent | i near or

cycl i ghyd roor group an S a divat e
st or age g?@ of ¢l aim 24, \?ﬁ]egrraer%tn t he ther rrgste EMC %§Ct tﬁle“mér oup
consi §ting of epoxy, phenolic, alkyds, polye N4 P), ool § yuret hange,

m nergl filCl@d sil|i cone, bis-nalel mdes, cyanate e:tergs,o Vi nypassa d 62
benzoayclobutene rlesins. _ _and-blends copolVviers xt-ures eaction

produdt s lafargsnpdsi t RE&72%: GhSelventirange §3cas| "@H@’Sof t h@48or egoP#Hg 15.4

t her ngseflyoregeent W O 1121 298111 PCT/ U S111| /21 >>27b 30. The| storage nedip
of Adim20, further conprising a |layer dikposed afjacent tb the t e,
wher eiln tdkeOtaager |i s KebeCidighesMetdi81 gr oup 0d®hsi 5t i 9¢.70f pr Bessctli ve.5
Iayer(s)ﬂudkahactrlc Iayer(s) data storage Iayer(s), and reflectifve
Iayer{s7, aRd—eon S—€0 . & fretr-of—the—t re"eingjfa?ers.
31. The gee med @G%FK@WE%F feserﬁéﬁst n F?eosg bt r Afd has B3 8.
transn1s§PWPﬁ?“bxceed|ng abot®YB8% at a readback | pser wavel engt h,| when
{r aver|STHgRaLT KT O, SOV BileSAIGIBAl b G000K) | 33447l SPkage Jmgp
of d qi Bgavher €i n t hesg; has a trapspgss|vity of jpbout 70%to
about 90@6 é% The stoFégg é%a aimB2, whergein the substratle has g
transm ssivity of (abou % 5%
green/yellow R887: C.L Solvent Green 0.100 94.6 Pass 13.7
fluorescent
Brightened It. | R882: C.I Solvent Yellow 98R73: | 0.00007 94.7 Pass 31.2
Green C.L Solvent Blue 97 0.0004
green purple AM190: ChromaFlair 0.110 67.9 fail
Green/Purple 190
gold silver AMO080: ChromaFlair Gold/Silver 0.060 65.8 fail
080
cyan purple AM?230: ChromaFlair Cyan/Purple 0.100 65.3 fail
230
Sandorin blue R7260: Pigment Blue 60 0.010 71.1 pass 64.1
Pink with glass | R666: C.I. Solvent Red 207 R203: 0.009 914 fail
flake Carbon Black Monarch 800 R71: 0.000022
C.I Solvent Violet 13 R0979: 0.00022
Engelhard Mearl Pigment 0.200
EP 97079
Green with R203: Carbon Black Monarch 800 | 0.0000133 90.9 fail
glass flake R883: C.I Pigment Yellow 138 0.00712
R36: Solvent Green 28 R0979:
Engelhard Mearl Pigment EP 97079 0.00329
0.200

TRM = amount of light transmitted through the substrate
BLER = pulses
fail = Unable to retrieve Volume Table of Contents (VTOC)
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25 .Afa’ _. AyN . Ay; y. A
LY. Af a . AS'r. AQ@.. AfaL. Aya . AL. As. Aya E. AyuL. AuL. A, sL. A(". Aa'r. AyN . ALYy. A(" Y
A e ANLwemzﬂgs%ase ANs_D?: 9FLt 45 FC PCT/US01/26275
LtLt(tL#_#_>>>>>>>>>>>??||>>|~~|<|~>>?||~>x<>?x|~>?||>><||?<|>>~xx>|?><|x0p
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may also alter rheological properties of a thermoplastic resin making it difficult to

produce optical media substrates from such compositions.

[0049] Use of color or other visual effects in optical media substrates provides
15  away to differentiate brands of optical media. This differentiation can be used for
increased appeal in the market, brand recognition, and can help avoid problems with
unwanted duplication of data. Colored substrates can also provide an advantage of

wavelength selectivity that cannot be obtained with colorless materials.
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5  as part of the substrate, i.e., a molded layer disposed on one side of the substrate.

Alternatively, the visual effects can be disposed between two substrates with reflective
and data layers disposed between the visual effects and the substrate, optionally,
adhesives can be used for bonding. These visual effects could be employed for
numerous purposes including product differentiation, decoration, anti-piracy, and the

10 like.

[0051] While preferred embodiments have been shown and described, various
modifications and substitutions may be made thereto without departing from the spirit
and scope of the invention. Accordingly, it is to be understood that the present

invention has been described by way of illustrations and not limitation.
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1. A colored data storage media, comprising:

a substrate comprising colorant and plastic, wherein the substrate has a

transmissivity of about 85% or less at a readback laser wavelength when traversing a

1.2 mm thick colored substrate (disk).

2. The storage media of Claim 1, wherein the substrate comprises up to

about 5 wt% of the colorant, based upon the entire weight of the substrate.

3. The storage media of Claim 2, wherein the substrate comprises up to

about 1 wt% of the colorant.

4. The storage media of Claim 3, wherein the substrate comprises less

than about 0.5 wt% of the colorant.

5. The storage media of Claim 1, wherein the transmissivity is about 70%

to about 85%.

6. The storage media of Claim 5, wherein the transmissivity is about 75%

to about 80%.

7. The storage media of Claim 5, wherein the transmissivity is about 75%

to about 85%.

8. The storage media of Claim 1, wherein the substrate further comprises
visual effects selected from the group consisting of glass, metal, titanium dioxide,
mica, angular metamerism materials, and combinations comprising at least one of the

foregoing visual effects.

9. The storage media of Claim 8, where in the visual effects have a
geometry selected from the group consisting of chips, particles, and combinations

comprising at least one of the foregoing geometries.
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11.  The storage media of Claim 1, wherein the colorant further comprises a

fluorescent material having a fluorescent color emission wavelength which is not

equal to the readback laser wavelength.

12.  The storage media of Claim 11, wherein the fluorescent color emission

wavelength is different than the readback laser wavelength by at least about +10nm.

13.  The storage media of Claim 12, wherein the fluorescent color emission

wavelength is different than the readback laser wavelength by at least about £20nm.

14.  The storage media of Claim 1, wherein the plastic is selected from the

group consisting of thermoplastics and thermosets.

15.  The storage media of Claim 14, wherein the thermoplastic is selected
from the group consisting of polyvinyl chloride, polyolefins, polyesters, polyamides,
polysulfones, polyimides, polyether imides, polyether sulfones, polyphenylene
sulfides, polyether ketones, polyether ether ketones, ABS resins, polystyrenes,
polybutadiene, polyacrylates, polyacrylonitrile, polyacetals, polycarbonates,
polyphenylene ethers, ethylene-vinyl acetate copolymers, polyvinyl acetate, liquid
crystal polymers, ethylene-tetraflucroethylene copolymer, aromatic polyesters,
polyvinyl fluoride, polyvinylidene fluoride, polyvinylidene chloride, Teflons, and
blends, copolymers, mixtures, reaction products and composites comprising at least

one of the foregoing thermoplastics.
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. C*) 109%&' () -polyethylene terephthalate, polybutylene terephthalate, polycyclohexylmethylene
terephthalate, hydrogenated polysulfones, hydrogenated polystyrenes, syndiotactic and
atactic polystyrenes, polycyclohexyl ethylene, styrene-co-acrylonitrile, styrene-co-
maleic anhydride, polymethylmethacrylate, methyl methacrylate-polyimide
copolymers, and blends, copolymers, mixtures, reaction products and composites

comprising at least one of the foregoing thermoplastics.

17.  The storage media of Claim 15, wherein the polycarbonate comprises

structural units of the formula (I):

ol .

in which at least about 60 percent of the total number of R' groups are aromatic

organic radicals and the balance are aliphatic, alicyclic, or aromatic radicals.
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wherein R® and R¢ each independently represent a hydrogen atom or a monovalent

linear or cyclic hydrocarbon group and R°® is a divalent hydrocarbon group.

19.  The storage media of Claim 14, wherein the thermoset is selected from
the group consisting of epoxy, phenolic, alkyds, polyester, polyimide, polyurethane,
mineral filled silicone, bis-maleimides, cyanate esters, vinyl, and benzocyclobutene
resins, and blends, copolymers, mixtures, reaction products and composites

comprising at least one of the foregoing thermosets.
20. A colored data storage media, comprising:

a substrate comprising a fluorescent colorant and plastic, wherein the substrate
has a fluorescent color emission wavelength which is not equal to the readback laser

wavelength.

21.  The storage media of Claim 20, wherein the fluorescent color emission

wavelength is different than the readback laser wavelength by at least about +10nm.
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28.  The storage media of Claim 27, wherein the polycarbonate is produced

by the interfacial reaction of dihydroxy compounds having general formula (III) as

follows:

(RB) p ( )q

O

wherein R® and R each, independently, represent a halogen atom or a monovalent
hydrocarbon group; p and q are each independently integers from 0 to 4; and X*

represents one of the groups of formula (IV):

R R
| I
—_— or -_—C—
l,
R v)

wherein R® and R® each independently represent a hydrogen atom or a monovalent

linear or cyclic hydrocarbon group and R°® is a divalent hydrocarbon group.

29.  The storage media of Claim 24, wherein the thermoset is selected from
the group consisting of epoxy, phenolic, alkyds, polyester, polyimide, polyurethane,
mineral filled silicone, bis-maleimides, cyanate esters, vinyl, and benzocyclobutene
resins, and blends, copolymers, mixtures, reaction products and composites

comprising at least one of the foregoing thermosets.
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transmissivity of about 70% to about 90%.

33.  The storage media of Claim 32, wherein the substrate has a

transmissivity of about 70% to about 85%.
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