COLORED DATA STORAGE MEDIA  Abstract: The col ored dg§ eirbr?ge medi a
conprises a substrate conprising colorant and pl asti 8 n the
substrate has a transmssivity of about 85% or |less, at a readback |aser
wavel ena,th when traversing 1.2 mmthick col ored substrate di sk). Al terna-
tively, PH’ brage nedia conprises: a substrate co 6‘(255 fl uorescent
col orant and pI astic, wherein the substrate has a fl uorescent col or

em ssi on wavel engt h whidy dsen PATRMEIR AGE M¥sbaeadback | aser wavel ength. 29
June 2005 WO 02/29801 PCTI USCL/ 26275 COLORED DATA STORAGE MEDI A

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clainms the

benefit of the fl|lnﬂ date of U S Pravisional Application Serial No.

60/ 236, 45ROSSRERE Y SHLSTEPAPEIEOBTIONR ch is hereby incorporated by
reference. TECHNI CAL FI ELD [ 0002] The present disclosure relates to data

storage medi a[ooéﬂ%gs;%sﬁda%ﬂ Mamé tHe%ﬁ’éﬂ%fth@ﬁﬁﬁgJ&h&@&‘IﬁS‘tProﬁ&@ﬁll c data

storage nedi a tical, magnetic and nagnet o-optic nedi a

are pri nmappliction Saisl Ne. 60}‘ﬁ3g,l43‘bé&€fd@nl$amgleb@t28,r29@@, whighabirelyy whi ch enabl es

hi gh st or, C cit coupl ed with a reasonable price per negabyte of
st or age. “ﬁg @?ﬁi’ﬁﬁ%ﬁ ®hedi a has becone wi despread in audio, video, and

conputer data applications in such formats as 10 conpact disk (CD), digital
versat i | gpdBRCADY¥LD ncl uding mul ti-layer structures |like DVD5, DVD 9,
and nulti-sided formats such as DVD- 10, and DVD-|18, magneto- optical disk

(MO, and ot [ te-once, and rew i e formats ch as,CD-R, CD- RW
DVD-R, DVD- R\/ﬁ) @ﬁﬁpﬁwﬁi’?@% clasre et #‘?e‘gg StOrREe SRy a’#‘ﬁoeFE?ﬁ{aE data are
encodgd Qégt@stgﬂ%{@@taﬁtaﬁlgmbagtgsﬁragéﬁhalal data series. In pre-recorded nedia,
such as 15 CD, the data are typically pits and grooves fornmed on the

- surface of a plastic substrate through a nethod such as injection nolding,
st anpi ng BYCRGROUNRe. [0004] In recordable and rewitable media, the data
are encoded by laser, which illumnates an active data | ayer that '

e 002, U0 BB CLER Aos iy S0 - of et 7 o

high performance storage techniology which enables high storage capacity conpled
with a reasonable price per megabyte of storage. Use of optical media has become
widespread in audio, video, and computer data applications in such formats as

10  compact disk (CD), digital versatile disk (DVD) including multi-layer structures like
DVD-5, DVD-9, and multi-sided formats such as DVD-10, and DVD-18, magneto-
optical disk (MO), and other write-once and rewritable formats 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 & 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 itluminates 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  these formats, 2 laser beam first travels through a plasﬁc substrate before reaching the

data layer. At the data layer, the beam is either reflected or not, in accordance with the




20 these formats, a |aser beamfirst travels through ﬁgfbaﬁ}rg:Sc substrate
before reaching the data layer. At the data | ayer, ? é is either
reflected or not, in accordance with the 29 June 2005 encoded data. The

| aser light then travels back through the plastic and into an -opti cal
detector systemwhere the data are interpreted. [0005] It is well known in

the art I- system the
~anmount oettn sor pﬁ]h%%s%#ﬁ?tﬁc@é&ﬂa%%’ﬁ%ﬁﬂ?%ghlfbeea:?a%é tﬁtglarggﬁ%ﬁ% nim zed.
Consequeltdcior systedn whas thealatarard ermptetical nmedia is a col orl ess, transparent
mat eri al having good birefri ngence pr operti es such as pol ycar bonat e.
Al t hough r.mat s, have. rodu ata fromthe
t op- si de of ib@f@@tlt Af knovt'rhlél %@rf filéer'io(%% o Y@'ﬁi@‘}@%g‘t ens are only
conpat i hk&lowl dylteiPthc ambesi Wi Ebsagptiof®f tHe MBI byt the Mk did ehoulhboOUgh the substrate

tw ce. Hence, the transparency to the |laser_is a reqwrerrent and col orl ess
mat er | alfingpiged Qapt?amntlmgtealattt9 ipghe cm% mediaig psoleriesy: AR | aser '

wavel enghlieridl 95\31?4 %om%l SRE PREhHRS, sQth £YPoRich®SSate. LIABIRAT Nt materi al s

makes product erentiation difficult, except by costly printing methods
on the tnogslissfomfistchavepeen fngrodengd whish repd dita fromuthe thesidopka subsitathe cases wher e

Surface HEFELAUARG POSlISaROlL By PUBHE RhrRol Rl 1%V " e

col or ed lpdeawttiaveldhmpgisibe isdsgat dwicodéenas, theoypdnsgaadncybdiha lasBRE EF SUVMARY

0008] The.col gre a storage nedi r cones the above scri bed
grawb!aclf@“éfﬁ‘&“ﬁé’?‘f@?%%ﬁ%‘% e” Lr %@t‘r‘@ﬁﬁ & gl?'&)rllses

substratwserﬁgmgngﬂi ng col orant and pl asti c, vvherel n the substrate has a
transm sswlty of less than about 85% at a readback | aser wavel ength, when

traversing a 2. mmthick colored subtrate (disk 0009] In anot her
enbodi ment , tPiQ—f) s veidesprsag peof colordess raaspargytdn makespgodyct £ | yor escent

col Orantdﬂ?éi'&u%cﬁﬁ%f'ﬁﬁult @ﬁ%&t@y@& rintitRSh&Rdds o @ tdp S ilueaeent col or

erm ssion wavel ength which I's not equal to the reéadback | aser wavel ength.
Accor di mgticabmedia Faghaepre, mﬁl@rf@sqwhptewm@l@dbcaraﬁmsmwrmﬁ egitoduci ng a data
storage g e%fa%%ﬁ%te Eovatka TRAE 0 G Rab R b stof QAP 1 ST NG plastic and

col orant

[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
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

wavelength which is not equal to the readback laser wavelength.

According to one aspect, there is provided a method for producing a data
storage media, comprising: molding a material comprising plastic and colorant to form

a substrate, wherein the substrate has a transmission of about 70% to about 85% ata




a substrate, wherein the substrate has a transn155|3299£ t 70% t o about
85% at a 2 29 June 2005 readback |aser wavel ength raverS|ng al.2mm
thick colored substrate; disposing a data |ayer on the substrate.

According to another aspect, there is provided a nmethod for produci ng data

storage nedia, conprising: nolding a naterial conprising plastic, colorant,
and vi sual fects substr ereint ubstrate has a

FFansm Jotbpd gt vaplsteh S0 BriEed fim MEE Tt PR BSaBE oot when

t raver sif\htaAaykr én B LEHAK colored substrate, and wherein the visual

effects are selected fromthe group consisting of glass, nmetal, titanium

di oxi de, mi ca, angular nmetanerism materials, and conbinations conprising at
| east one of A%erdmsrt@gmﬂwgasvp%ahﬂre@m@mw@m fir ppdusingdadp dat a | ayer on

the Subshy Bl RCH AR haaARkIR RS ARl HRE SolohnpLa g o ot hod for

pr oduci ng ora material conprising

pl asti c ¢fRels b fHin P EudSER) Wherdtties subdtratethad mmsmlssluioﬁcbﬂaam 85%fver ei n t he
substrate has a transm ssivity of about 85%or _|less at a readback | aser

wavel endgss aﬁ/ﬁi@?ﬁ@@‘é@%?%’ﬂwn&hﬂh?nﬁ?ﬁeﬁmg@kl 2Bmoigk el RPa®:  and wherein

t he subs Aadid ich is not
equal toag] ﬁégrfga dbac %&étg?ﬁ\%\g\%%%ﬂ g g%&lﬁgdggh%aw | ayer on the
subst r atiitanivde diokidé, Mgcd, mgalwtﬂaameﬁmmﬂenali laed mmlﬁmpbmmd@ﬂsmg aret hod for
pr oduci ng a data storage nedia, conprisin nol ding a material conprising

pl asti c,castrne ! the fpasingaral eiigets andispoging B liin lver ke bWk 5

transm ssivity of about 85%or |ess at a readback |aser wavel ength when

traversing aﬂccgﬁdﬂig‘téﬁlioﬁlér LR 8 ;&?ﬁ@{\% g@ﬁ)rﬁﬁ,gﬁgh daddee substrate has

a fluorescent co em SSI wave t equal to the readback
| aser wesicedgengiila, mrrdmlsnag rmldmgalmatesﬁlcvmpxysmgfplabmwd afisgesenabout 90% at t he

| aser readback vvavel h 2a. 29 June 2005 WO Q2/ 298 { US01/ 26275
DETAI LEDHrRERf fmm?cﬂ UP%FH@G&P@%W?‘&% HABARFHO YR 8%5 8 data storage

medi a, naRe é/reacﬁbgék%s%fiwaw%%kﬁ@heﬁiﬂx%rsﬁlg%rl%ﬁmr{ﬁgk Sol@Bdsupatods for nmaking

t he sanme. In one enbodi nent;
and wherein the substrate has a ﬂuorescent color emission wavelength which is not

equal to the readback laser wavelength; and disposing a data layer on the substrate.

According to another aspect, there is provided a method for producing a data
. storage media, comprising: molding a material comprising plastic, and a fluorescent
material to form a substrate has a transmissivity of about 85% or less at a readback
laser wavelength when traversing a 1.2 mm thick colored substrate, and wherein the
substrate has a fluorescent color emission wavelength which is not equal to the
readback laser wavelength and has a transmissivity of about 70% to about 90% at the

laser readback wavelength.
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colored nedia has, at the readback | aser wavel ength, 8 1Lt 1 Ssivity of

| i ght of about 5 85% or |ess, with about 70%to aboul2 é%% referred; about
75% to about 80% al so preferred, and about 75%to about 85% especially
preferred, when traversing a 1.2 mmthick colored substrate (disk).

Al ter naWOPePSP01 i f f| uorescent, the media preferably P%?’W%“%’Zqu’%ht at a
wavel ength which does not inhibit data retrieval. The fluorescent nedia
can conprise a substrate which has a transmi ssivity, at the readback | aser
10 wavel engihn pexoReeh g% W th about 70%to about 95% preferred, about
70% to about 95% nore preferred, and about 70%to about 85% especially
preferred, when traversing a 1.2 mmthick substrate (disk). [0011]

Typical |y, thde@O0}FTea pigpentrigesntioncrglates bngsia stesage meadiss naealy celoredr i si ng a

pl astic I e e ot ,knhibit data retri.eval.. Generally, up
t o about cgf@\ﬁﬁ%ﬁﬁ“@%@%&;ﬁ&%d\%@omwﬁ uileas onﬁgmﬁ?g‘éﬁlf’&v\ﬁh?h up to about
5 wt % pr edotvréditledialins] 0 tiRbedback lastOwselefttia Rl ran@hissivfyT BEki@daboand | ess than
about 0.5 wt % or so colorant e [ based upon the total

/ [ sEeom al l'y pref erged,
wei ght> of 83/her lessowith sbowt 700oio sbqut Boreprrdied, abawh 75 ta abeut 80%hatsoexhi bi t s
appropri ' 3 el - OMEY, S astic shoul d be
capabl e ﬁr&@ﬂ%ﬁ%ﬁ%&ﬁbﬁﬁ?&@?ﬁgﬁ@ﬂ%ﬁ%aﬁ%ﬁ?ﬁfﬁ%ﬁﬁ (Scesséllefglvg‘gar %ng‘r%allrcrﬂet ers (e.g.,
~appl i cat iom thifk saldredspbstrate (dake rAfjermitivdly, abfhwputdne thenoedid preferabliyenper at ures up

to and exceedi about 200C.(typically . .up to or exceedin bout 300C) for
agnot | o SUENEH A G R Lerth Thith s S it Bt Mrerel about 250  up
to about p\&R{eah@bmPReRRLIR:AR Which R Ransmikiidly, afthe tehddadk B&1 rabl e for the
plastic to have sufficient thermal stability to prevent defornmation during

t he ddposvavelongthteaprsding 63%.ovithrabgnictObcto abalit 89% ppafertsdy dbauie’Opd tast i cs i ncl ude

TP S8R BrhRL ARLGE R IR B BRI 2" <o 150

pol yet heriglvaeinkall Q@8 thigohydtef(@gigs, pol yet hersul f ones,
pol yet her et her sul f ones, pol yphenyl ene et hers, polyimdes, high heat

pol ycar bonat e etc.):; wwth materials having gl ass transition tenperatures
oreater than MMt hopidhly s Famodiom SRR RUBORICSOTPRRES 26275 oy ¢

pr ef er r eqyasBlith A0k Yhich 8bds Bbtitnibi dith rtibval! | dRBEHY, aPtd dpB 19r  Oxydi ani [ine
has bee%?uggﬁtute@ﬁ%r mShen@?leneéc{fv?ae?n&ne, grmn ’o?he‘rs, as well as
pol yilfi dezsighs perhent (wi%) colorant can be used, with up to about 5 wt% preferred, up to

about 1 wit% colorant more preferred, and less than about 0.5 wt% or so colorant

especially preferred, based upon the total weight of the substrate,

[0012] In theory, any plastic that exhibits appropriate properties and can be
employed. However, the plastic should be capable of withstanding the subsequent
20  processing parameters (e.g., application of subsequent layers) such as sputtering (i.e.,
o temperatures up to and exceeding about 200°C (typically up fo or exceeding about
300°C) for magnetic media, and temperatures of about room temperature (about 25°C)
up to about 150°C for magneto-optic media). That is, it is desirable for the plastic to
have sufficient thermal stability to prevent deformation during the deposition steps.
25  For magnetic media, appropriate plastics include thermoplastics with glass transition
temperatures greater than about 150°C, with greater than about 200°C preferred (e.g.,
polyetherimides, polyetheretherketones, polysulfones, polyethersulfones,
polyetherethersulfones, polyphenylene ethers, polyimides, high heat polycarbonates,

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

3




as Probimde (or the dry powder equivalent, Matrimd ggll%zd‘dsom C ba Cei gy
Chem cal ); conbi nations conprising at |east one of tr%e ]floregoi ng plastics,
and others. 5 [0013] Additionally, it is possible for thernosets to be used
in the application provided the thernpbset possess sufficient flow under
the st aMA¥3*®bnditions to pernit formation of the BENPYd%Yrface
features. As various applications may require polynmers with different

gl ass t r aneke piednred snpressgolycberimide inmmlyicloalfaokdianiimg everydiaailibehasabl e t o adj ust

the glass transiti tenperature.of a plastic noppl y.ner opol ynmer, 10
or bl end)sbef%sgéwtgggm?'#’?eflw W“}eh"‘&ma%sq eésdasg‘%“:(gaé‘ pﬁﬁgﬁg‘% $‘Bﬁ t enper at ur e.
~To this eR@robimidk Ydttlie By foveier e%%%fén@Ma&hﬁﬁgzm%ﬂ@@QGéi U.S. Patent No.
5,534,602 (to Lupinski and Cole, 1996), may be er‘r?l oyed in the preparation
of the cdaiemigghseanihizagans comprisingsat leastpnp pEthe faseapingplusticsrand ofhewsvi de,
selectively, variable glass transition tenperatures of about 190C to about

320C. 515 [001 01?@ diH&ﬁﬁ#}?ﬂi?g iBIEbATe fosé?&t%%%h&ﬁi'@féh@%tﬁ%ﬁoﬁm are not

limted to, no ous, cryst I'ne and sem -crysta ernmopl astic
mat er i al groyidddythe thgtimosst hbssess siefficipm ol unflembe ganpdhg midigonshot not |imted to,

|l i near and cyglic.pol.yolefins and. incluydin ol yet hyl ene, chlorinated

pol yet hy|@ﬁ@¥§%ﬁ%ﬁgl@£ﬁﬂds%@gs © feptures; gé}’ 0“86‘? é@‘@é?@aﬂeﬁ‘&'%di ng, but not
linited tRynRA Wil fitenglderMbM dbaturdOk YRy by ARt RBudts bepht hal at e,

~ pol ycycl ohexyl met hyl ene terepht hal ate, and the |ike), pol yam des,

pol ysul f ghledo adjng thegilasgiransition isowpetaturd efaglastic (hopnap@dgmearatopelypel, ysul f ones, and

the Ijke) Lyi [ . . 1M ol yet her sul f.ones, pol yphenyl ene
sul fi fé’gs,mBgﬁ@e@{ ﬁ@rw%%@@Wé‘:}s{,ﬁ}e%%?g@agﬁ%@fﬁg? Yeﬁgfrg%es ,Ullo e’f‘dési ns,

pol yst yr enBenet blesds{ishich g thé¥e desdgbed ih ULS. PateniNb. SMQﬁﬂgwmmkmhyst yrenes,
syndiotactic _and atactic polystyrenes, polycyclohexyl 25 ethylene,

st yr ene- CladPif).apastheiemployed iy thepeeparstinm pithe coshirg solutige, Indhig t he | ke),
| ybut adi i nekudi N i m
Dol Yot o SR Seds el oeliCh bl Dbt o Dsicoleilisbes ot o 2 the

i ke), pabyadp§iComiabout B20°C, pol yacetal s, pol ycarbonates, pol yphenyl ene
- ethers (including, but not limted to, those derived from

2, 6- dj_nmet hyl d | i th 2. 3 6-trjmethyl phepol, and the 30
li ke) st hzl gﬂﬁﬂﬁ %‘3%]"*P&E@ﬁ%?ﬁ[?ﬁﬂ}ﬁ%@%@aﬁgﬁ{ﬁaﬁ%‘ﬂ“ﬁ@@?‘i@& I?Sui d or yst al
pol yNer s amofphdlds, SNSRI sediRrM1IZRIRImBpHtRMIARR2 ftyvinyl

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 kefones, ABS resins, polystyrenes (including, but not limited
to, hydrogenated polystyrenes, syndiotactic and atactic polystyrenes, polycyclohexyl -

25 etaylene, 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




et hyl ene-tetrafl uoroet hyl ene copol yner, aromatic pol %??) er 05poI yvi nyl
fluoride, polyvinylidene fluoride, polyvinylidene c ride, Teflons, as
wel | as thernosetting resins such as epoxy, phenolic, alkyds, polyester,
pol yi m de, pol }/ur ethane, mneral filled silicone, bis-maleimdes, cyanate
est er s,W\ﬂ%g?sP and benzocycl obut ene resins, in addi t POHUSIRE™| ends,

copol yners, m xtures, reaction products and conposites conprising at |east
one of the foregoing plastics. [0015] As used herein, the terns

n | b t n n | b ) H t' ll, d n H t' H H
ar ot | ¢ ARG SPRoLmer EHE BOYtiERh BRDTIPYBORG T ng struct ural
uni ts of dohe; fyﬁueﬁyﬂaor(de)n%gfmggd%%hleﬁdeQTéﬂ&;,% well alMREribsdingl €ast about 60

percent of ‘the total nunbe groups are aromatic organic radicals and
the bal arresnsseebag eifoxypbenslic.aherds, polyester, pylyiniide, padyurethamwanineal filledii cal s.

Pr ef er abl .| n_.aromatic organi.c radical d, nore preferably, a

radi cal %FO eh%é‘?"éﬂr% il % & es%;;sz yuylgsd g?qz%yclo?%g?f SIHE P@cﬁ'ﬁ)lbach of A" and
A2 is 5a D Blesdspdopblysienanmiresafesidtion pEbdE@s ardt@myosited SonkpeisRg BI1bA0i ng radi cal
having one or_ two atons which separate A from A2. In an exenplary

enbodi merfi¢ olfhefomeamE plastitsat es A' from A2. Illustrative, non-1imiting
exanpl es of radicals of this type are -0-, -S-, -S(O-, -S(02)-, -C(0)-,
met hyl ene,  cyph 9Nska ARLIINhERRNs Do gmgon;,]e,_-,bg&g wget Yl i dene, et hyl i dene,

i sopropylidene, ‘neopentylidene, cyclohexyli'déeng, cycl opentadecylidene,

cycl ododeompositiond andabnPositickaenenpriying srometic Chlwnite icign wyts? axdindesl Y' can be a
hydrocar bon group, or a saturated..hydrgcarbon group such as nethyl ene,

cycl ohexﬁP’inB‘%H@ng}fwfnsg@ %BVH%HQ@]%@@@‘POI ycar bonat es can be produced by
the interfacial reaction of dihydroxy conpounds in which only one atom
separates A' and A2. As us herein, 5 29 June 2005 WD 02/29801

PCT/ US01/ 26275 the _term "diiihxg_r_gxy conmpound” includes, for exanple,

bi sphenol conpounds vi%g géneral formula (I11) 48 fol | ows:

10 [0016] in which at least about 60 percent of the total number of R! groups are
| aromatic organic radicals and the balance thereof are aliphatic, alicyclic, or aromatic
radicals. Preferably, R'is an aromatic organic radical and, more preferably, a radical
of the formula (II):

—— Al g2 a

[0017] wherein each of A! and A is a monocyclic divalent aryl radical and Y*
15  isabridging radical having one or two atoms which separate A! from A%, Tnan
exempléry embodiment, one atorn separates A' from A%, Tllustrative, non-limiting
examples of radicals of this type are -O-, -S-, -5(0)-, -8{02)-, -C(0)-, methylene,
cyclohexyl-methylene, 2-[2,2,1]-bicycloheptylidene, ethylidene, isopropylidene,
neopentylidens, cyclohexylidene, cyclopentadecylidene, cyclododecylidene, and
20  adamantylidene. The bridging radical Y* can be a hydrocarbon group or a saturated

- hydrocarbon group such as methylene, cyclohexylidene or isopropylidene.

[0018] Polycarbonates can be produced by the interfacial reaction of

dihydroxy compounds in which only one atom separates A’ and A% As used herein,




(RB)P (Rb)g OHOH (M [0019] wherein Ra and Rb eacggr%ﬁgﬁnt a hal ogen
atom or a nonoval ent hydrocarbon group and maybe th SI different; p
and q are each independently 5 integers fromO to 4, and Xa represents one
of the rouP of formula (I1V): Rc Re -Cor -C Rd [0020] wherein R and Rd
each i nY&I@AWEht |y represent a hydrogen atomor a nBh 35 | i near or
cyclic hydrocarbon group and BY is a divalent hydrocarbon group. [0021]
Some illustrative, non-limting exanples of suitable dihydroxy 10
conpoundghs taen {Heydexy pempaund hisplsdes, fanexample, bisthpon! saypperdskavingt ed ar omat i ¢

hydr ocar pae or formula (generic or specific) in U S

Pat ent ggﬁﬁﬁgﬁﬁﬁ?Raﬁi Eﬁls i ncorporated herein by reference. A

nonexcl usive |ist of specific exanples of the types of bisphenol conpounds
that may be represented by faRula (I1l@"includes the following:

1, 1- bi s(4- hydr oxyphenyl ) net ; 1,1-1 ‘4 15 hydr oxyphenyl ) et hane;

2, 2- bi s(4- hydr oxyphenyl "bi sphenol A" or "BPA"); 2;
2- bi s(4- hydr oxyphenyl ) r&&yphenyl ) octane; 1, 1-

bi s(4- hydr oxyphenyl ) propanet ,1-bis( dr oxyphenyl ) @put ane; bis(4-
hydr oxyphenyl ) phenyl net hane; 2, 2-bi s(4-hydroxy-1-net hyl phenyl) propane;

1,1- bis(4-hy yl nyl r opane: bi hydro al kanes such as
2,2-bis(4 20 ﬁ&g%(] ﬂ?r%n% %ﬁgﬁﬁgﬁ{ffﬁ Btoa&ﬂ‘?g ng(oﬁ ﬁ%}"&# oxyphenyl)

cycl opentgi@cariin ouela’ﬁ& hwlb@m 84riyd or d¥eedne P ahdﬂ%ﬁe &bl thdéendently

1-b|sg4 hydr oxyphenyl ) cl ohexane; and the |ike as well as conbinations
conpr Psi rgegers m@toﬂsﬁ@d ?repmemmnegﬁﬁhhgouwoffmla(wl--- 29 June 2005 WO
02/ 29801 PCT/11S01/26275 [0022] It is also possible to enploy

pol ycar bonat es resul tR|-. ng fromthe ge _

1 I

—_—— or —
la
R av)

[0020] wherein R® and RY each independently represent a hydrogen atom or a

monovalent linear or cyclic hydrocarbon group and R® is a divalent hydroca:faon

group.

[0021] Some illustrative, non-limiting examples of suitable dihydroxy

10  compounds include dihydric phenols and the dihydroxy-substituted aromatic
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-hydroxypheny) 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-hydroxypheny!) 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.
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pol ynmeri zation of two or nore different dihydric pheggljs 0%003 copol yner of
a di hydric phenol with a glycol or with a hydroxy- WS aPer mi nat ed

pol yester or with a dibasic acid or with a hydroxy acid or with an
aliphatic diacid in the event a carbonate 5 copolyner rather than a
horopol YR92'29881 desired for use. Generally, useful al POHEWNE27Yi aci ds have
from2 to about 40 carbons. A preferred aliphatic diacid is dodecandi oic
acid. Polyarylates and pol yester-carbonate resins or their blends can al so

inoar pol ye S banc 2 oRaiit SRRl A B b B M 0], e

| i near  polyc nate a € branched
pol ycar beniytneszatiny obwod mpresitfired dikydricishiengs o dvopslofemd add@thic duri ng
pol yner i zgti ﬁ)n. %0?2 I Thes ggranchi ng agents are well kngwn and nay
conpri se PR ithA&lyr I’i’éF‘“ﬂé?g Y- eatibieaaatedpplveptar ogvitia digist t hr ee
functi ongl; } : : : |, xylic anhydri de,
hal of or m%JI; 1dg%gﬂ%§£¥&3!€)§§md§¥r{g?i§%?[Ygﬁgc%(&‘i%cé%@? E%%thfca%ﬂéggor egoi ng. Specific
exanpbes copodymsd eathar it la hbmpmolyeeer i, deditedtfor uvel Gederatly asbfisbalipatic trimel litic
trichloride,. tris-p-hydroxy phenyl ethane, .jsatin-hi.s: phenol, tris-phenol
TC (L. 3. 4o6ie bR A S e R s ATy weRBAyd it fockBRgol A
(4(4(1, lagiis Pﬂrﬁﬂﬂf@@ﬁdﬂi&@@s}téﬂm&bﬁﬁ% Yesiad BBeirdiedug oshl IJIYRY! benzyl) phenol ),
4- chl or of or rrycb Bpht hal i'c "anhydride, trinesic acid and benzophenone

V¢ Dr

t et r acar BBRIP ancherl podiisarbetaies prejadso uful, py welbdsbtrgdeefdineas may be added at a
level of 8@9%8!%0119&9& 5Qrg&(ﬂe@ﬁogﬁ&bénﬁe-Vﬂego%c?ﬂ?@@?é‘b%ﬂ?ﬁé@??nﬁgé”g agent s and

pr ocedur nmaki ng bran ol'ycarbona 9in US.

Pat ei0. bieparedb by dDrawidngagdtiduliBd polirnedvadse | ncor porated by reference.
Al'l types of polycarbonate end groups are herein contenpl ated. [0024]

Preferred pol nates are based on .bi sphepol A, in which each of 25 A
and A2 is p- pﬁqgﬂ{)ﬁ%ﬁgbﬁ%ﬂ%agegtsiaged’fft%mwgﬁgﬂ@?ngméer ably, the wei ght

average pSmuRHndl ord¥RictdfipQindd OfitaREhY 4 HRARRE Rinki whit0 to about
100,000,prmre ref%@abl ypabout 10, 000 tao about 6%%%%Sand nost preferably

about 15m@Pbe hysirenyb garboxdh caboxyliv agtyddden balofoosy! aMDnDRUrE0801 PCT/ US01/ 26275
[0025] 1 ol 3 B8 oo Blobthd "SpeBit UERRAS R e UGS L, O TS ©f
15 trimellitic anhydride, trimellitic trichloride, tris-p-hydroxy phenyl ethane, isatin-bis-

phenol, tris-phenol TC (1,3,5-tris{(p-hydroxyphenyl)isopropyl)benzene), tris-phenol
PA (4(4(1,1-bis(p-hydroxyphenyl)-ethyl) albha,alpha-dimethyl benzyl)phenol), 4~
chloroformyl phthalic anhydride, frimesic acid and benzophenone tetracarboxylic
acid, and the like. The branching agents may be added at a level of about 0.03 to

20 about 2.0 weight percent. Branching agents and procedures for making branched
polycarbonates are described in U.S. Patent. Nos. 3,635,895 and 4,001,184 which are
incorporated 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 Ais p-phenylene and Y' is isopropylidene. Preferably, the weight average
molecular weight of the polycarbonate is about 5 ,OOb to about 100,000, more
preferably about 10,000 to about 65,000, and most preferably about 15,000 to about
35,000.




interest to determne the concentration of Fries pr Ogﬁ?‘tﬂﬁ‘% ent in the
pol ycarbonate. As noted, the generation of signific product can
| ead to polynmer branching, resulting in uncontrollable nmelt behavior. As
used herein, the terns "Fries" and 5 "Fries product”_denote a repeating
uni t i nWOdPH¥RY bonate having the formula (V): (Ra)pPERSY2% xa oH 0 M

[ 0026] wherein Xa is a bivalent radical as described in connection with
Formula (I11) supra. [Q027] The pol ycarbonate conposition may al so incl ude

vari ous addi t [823] Ingnenitarns and eyalensing pelucachpnpte synthssis, itis nfpsstianiabns of this

~type. Su I Ll . 10 cex | fillers ar,reinforcing agents;
heat st aglgﬁefé%glr) g%tgrgﬁxgeﬁtég?o&gﬁ}%g?o quﬁ%?g%F ?rpygﬁg?he ORSEPUT e s, antistatic
agent s; i iwhtedethe gaientionghsidnificamdtliet proddk cindsddns polpheWriighinggent s; and the
li ke, as wel| as conbipations conprising at, | east one of the foregoing
addi t i vedesuitipgapprsenigliaple melf behayjor.r A% vred herringtha ipems Frieiandde gl ass fi bers,
asbest0S «p,; of § jeol. ] . €] te. Exanpl es of
eat St abrT T upair e S rpBling i inpBlCarRilciRyine URTGARRA0 |
tris-(2,6-di nmethyl phenyl)phosphite, tris-(m xed nono-and di -
nonyl phenyl ) phosphi te, di met H§)benene phe¥phonate and trinethyl phosphate.
Exanpl es of antioxidants i ide oct ad * -3-(3,5-di-tert-butyl-4-
hydr oxyphenyl ) pr opi onat e
pentaerythrityl-tetrakis] 3- di -
hydr oxyphenyl ) propi onate] .. Bxdnpl es of-+ght stabilizers include
2- (2-hydroxy-5 20 net hyl phenyl ) benzotri azol
2- (2-hydroxy-5-tert-octyl phenyl)-benzotri afol e and 2- hydroxy-4-n-oct oxy
benzophenone. Exanpl es of plasticizers in& ude d{\ctyl -4, 5-
epoxy- hexahydropht hal ate, tris-(octoxycarbonyl ethyl)isocyanurate,
tristearin an i di Ol EX l.es of .the.antistatic agent
i ncl ude glyceﬂgFﬁgﬁ%%%%?ggﬁaﬁéggéﬁggﬂ%?9?@%%@F3§ﬁp?%ﬂ%Pg€ and sodi um
dodecyl beezpuledl fprate. 8 29 June 2005 WO 02/29801 PCT/ US01/ 26275
Exanpl es of nold rel easing agents include stearyl stearate, beeswax, nontan

d
wax and araffi X. , Ex | es of .other resins inc¢clude but are not |limted
to pol ypr gpyl g’?] mpolycargc%te composit?on may alsosmclude var?ous addit?ves

ordinarily incorporated in resin compositions of this type. Such additives are, for

10 example, fillers or reinforcing agents; heat stabilizers; antioxidants; light stabilizers;
plasticizers; antistatic agents; mold releasing agents; additional resins; blowing
agents; and the like, as well as combinations comprising at least one of the foregoing
additives. Examples of fillers or reinforcing agents include glass fibers, asbestos,
carbon fibers, silica, talc and calcium carbonate. Examples of heat stabilizers include

15  triphenyl phosphite, tris-(2,6-dimethylphenyl)phosphite, tris-(mixed mono-and di-
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-
hydroxyphenyDpropionate]. Examples of light stabilizers include 2-(2-hydroxy-5-

20 methylphenyl)benzotriazole, 2-(2-hydroxy-3-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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pol ystyrene, polynethyl methacrylate, and pol yphenyl agg x?(g)g Combi nati ons
of any of the foregoing additives may be used. Such ol s may be m xed
at a suitable 5 tinme during the m xing of the conponents for formng the
conposition, {0028] The color is inparted to the substrate with a col orant
(e.g., gment, or the like). The anount and tYpEUY#2¢5} orant i s
chosen to avoid producing a substrate having contam nants (i.

by- produ duce data readout errors, and to attain the desired

s) which
col or, &aé@%ﬁ‘f@f&ﬁ Felsagng pgRis nclude stepryl stegpate, Reeswa dipair Waxaed 10
vavel engtﬂ%rafﬁrpwzgtr %&Bﬁﬁleﬂ E'Pd?héfi‘?éah'é irfoRife bR ot HANE] 'pegrpﬁgfier% mm t hi ck

colored ‘substrate (disk). Contrary to conventiona the substrate
may be flpsbsowee polyrnelﬁlhlanetha;rylﬂmand jaolgihbn}dane axidar Combihationswafaay engt h. I n

this enbo .ol or ant resce rial ich has a
fl uoresceq(%fh”% P%?rmgeﬁfi Fsotﬁa%}’é?de%‘[; tVESrfn?gb eg%ttﬁf’éﬂta % the readback
| aser W\ﬁw&ﬂt@iﬁﬁhéhhe &ﬂﬂ@bﬁﬁ@é@tﬂoﬁe@s fo ﬁhﬁ:ﬂ% tHoRbodiist about 10 15
nanoneters (nm .e., higher "or | ower) an t he readback | aser wavel ength,

with a dlfference of about 15 um or greater preferred, and about 20 nm or
greater especl04F¥lyThespler simparted fp.the sybstrate withp polamnt{p85 dr%s ed that t he

subst r at ?héq&\ﬁﬁ otk | Lgég a%c}ﬂnt &hd Zc#pe o?@oloﬁ@qg%g& th ﬁﬁ p{?élﬁ Ao of

greater an about en traversing a d substrate
(disk). 2ﬁbsﬁﬂeﬁ®]m§mn’anmmsl(tﬂ ,dayf;irm;tncte)wlucﬁproahiceldatatadmuteirmsle DESCRI PTI ON

COMPCSI T Pi t d h h 120252 C 1.
Sol vent Gnqalf?gfga%?elfggﬁeeaﬁf’ 2 eio %g&#ﬁgg%?enoﬁzw(c ‘?‘Fg asgr | | ?:)l sper se
Red 304 Z{a3e%RReRZRtdiromhe asatﬂ)as%l Wﬁk%@avergﬁ%'i@.ﬁ%xﬁﬂﬁﬁ{%ﬁt@eoc | Sol vent Blue

97 ant hr aqui none 1, 4-bi s(2, 6-di et h hl phenl ) am noant hr acendi one
C.1. Sol veltratefdisky Gorﬁragﬁﬁp@nwem li¢fothe substzate vhay bé Buescenst hyl pr opyl ester

§0I6580| v%} Yel. t)l(ig\ﬁﬁ%?a/ 2- octagdg‘%el tgtlt']' ﬂ{(tﬁ%terrﬁ (r)t 151531% ecogtlfa}ztr}fs' onr 9 29 June

fluorescent material which has a fluorescent color emission wavelength which is not

~ equal to the readback laser wavelength, and preferably different by at least about 10
15  nanometers (nm) (i.e., higher or lower) than the readback laser wavelength, with a
difference of about 15 nm or greater preferred, and about 20 nm or greater especially
preferred. Here it is further preferred that the substrate have a transmissivity at the

readback laser frequency, of greater than about 70% when traversing a 1.2 mm thick

colored substrate (disk).
20 [0029] Some possible fluorescent colorants inchude:
DESCRIPTION COMPOSITION

C.1 Pigment Red 181 benzothiophenone (CisH;Cl;0,8,)
C.L Solvent Orange 63 | 14H-anthra{2.1.9-MNA }thioxanthen-14-one

C.I. Disperse Red 364 2(3oxobenzothien2 (3H) yliden)
benzothiophenone

C.L Solvent Blue 97 anthraquinone 1,4-bis(2,6-diethyl-4-
methlphenl) aminoanthracendione

C.L Solvent Green 5 3,9-perylendicarboxlic acid, bis-2-
methylpropyl ester

C.L Solvent Yellow 98 2—octadecylthi0xanthent)iso quinolinfionr




as well as other fluorescent colorants, and conbinatiggs C rising at

| east one of the foregoing colorants. [0030] FurtheP 8% r design nmaybe
inparted to the substrate via a decorative |ayer which does not conprise
an absogption Eercentage limtation. The 5 decorativg I Ly which is

di spose¥ O ?¥%i de of the disk opposite a data storal TW@%’&?Z dr in between
data storage | ayers which are read from opposite sides of the disk, can be
any col or or design, such as a design which optionally includes sparkle,

i e., Vi gkl adthe @sreitohtChlof@a! AflcombRatidn betBtsing 10 fRhst bRdistiheaas gl ass or
metal (in the formof flakes, chips, particles, powder, and the |like, as
wel | as domgripetolasads. conpri sing at | east one 10 of the foregoing forms,
with flakes preferred), titaniumdioxide (Ti ), mca, fiberglass, angular

Gl Pur pl & 238 Icrad el AR EERTR nafe R BeBUET. Santa Rosa,

~Cal i f or nidedoratixertayer witidhatoesmadt esiyaise an asonptibil peaenmpetimitationo e conpri si ng at

| east _ one of. the for.egpihg visual, effects. 15 [0031] In addition to the

bl ast Pc ARETESP Gosmbbick R DR G Aoido HEgSEREREHA Jf “eRieiige var | ous

addi ti vegy prudiviRs ity sthagped whisklark Peaﬂ%%mrbtpﬁ&ﬂgﬁﬁbédﬁﬁbsdi&ﬁ cdani S type. Such
additives may i nclude antioxidants, heat stabilizers, anti-static agents

(tetra &b gy coinrondesignisuelvasmalesigh whieh petionalltingludes spaskleliley vishrbs phoni um

benzene s fonat.e al,ts, .and.t.he |ike)l., mold.rel in ent s ,

(pent aerﬁ#J Yol \?@Fh ?cgfqéhset%cé%gﬁég,ht gﬁ“%”ér%ﬁss gdncﬁ%ﬁg&tﬁegﬁg{lgtjﬁ%% the like), and
t he | i ke chips)partioled)ipowddr, Mg tHRUXD, ds Well @s mbi@ohs @RPrisihg atl&st dner €goi ng.  For
exampl e, the substrate can conprise _about 0,01 to about 0.1 wt% of a heat
st abilPi z&f the fasegeingdonys, with Hakseipreferpd)whitaginm dipxidedTiQu). Mit% agent; and about

0.1 to 1 | " : the total weight
of the sﬁggg%gf %%@g@e@n@a%ﬁggﬁkgﬁ %@ :ﬁ%&%agﬁo?(ggﬁlﬁﬁ@de, for exanple,
or ganophapiniaFdr, CyaBurgle @30 (doninsefeiallyalvaijable i) FioBgobidts Santa
tris(2,4-di-t-butylphenyl)phosphite, his(2,4-di-t- ..

but yl pheRya E@Ff?’é‘@bmﬂg P%‘Ff ‘B‘?fgf%% w?t]lea,s(cam@@mny ForpRIFFESH (PBShr i t of

di phosphbﬁ@ofgﬁgifo e36ing Viskg effatsky| at ed monophenol s, pol yphenol s and al kyl at ed
reaction products~of” polyphenols with dienes, such as, for exanple,

tetrakis[ methyl ene(3, 5-di-tert-butyl-4- hydroxyhydroci nnanate)] net hane,
3, 5-df - t ert - bi#0IA] b addjtinnd (his plesidrand selprante the gorppositipnangy@pHonally

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 alkylphosphonintm benzene sulfonate
salts, and the like), mold releasing agents (pentaerythritol tetrastearate; glycerol

20  monstearate, and the like), and the like, and combinations comprising at Ieast one of
the foregoing, For example, the substrate can comprise about 0.01 to about 0.1 wit%
of a heat stabilizer; about 0.01 to about 0.2 wt% of an antistatic agent; and about 0.1
to about 1 wi% 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, tetrakisfmethylene(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate)] methane, 3,5-di-ter-butyl-4-hydroxyhydrocinnamate

10




WO 02/ 29801 PCT/ US01/ 26275 oct adecyl , 2,4-di-tert-bu?éI§$e§%J phosphite,
and the |ike; butylated reaction products of para-c g, © 3

di cycl opent adi ene; al kyl at ed hydr oqui nones; hydroxyl ated thi odi phenyl

et hers; __al kyl i dene-bi sphenol s; benzyl conmpounds; esters of beta-(3,5-di-
tert - butA®2498L gy oxyphenyl ) - propi oni ¢ acid with monohYHPY2H> pol yhydri ¢
al cohols; 5 esters of

beta- (5-tert-butyl-4-hydroxy- 3-net hyl phenyl)-propionic acid with

nmonohydr | DL o) a0f thi Loaryl
Compounde: *RHATE PRSI ALER B Bhis I ARERY pltaecklon Bodhcl

di | aur yl vfpacgecreml amdieyclopditadicneetiylatdi ydioguiomiesrimdroxylated! t he |i ke; ami des

a5 vel | et e et A0 e bl BEAIGorebRs GRS e cgoi ng. [ 0093)

Qther  poteaihubale mdbkiinees)- whiistc @dwﬁﬁﬁﬂmﬁﬁsgﬁ%ﬁm&& absor ber s;

stabilizers such as M ght” ‘and thermal stabi'lizers .g., acidic
phosphor eass ofhete@-tethpprhbislyoxy-ameitid peatyDpepisinis;acidiwith oxi de and/ or zi nc

sul fide particles; .Lubricants (mneral . oil, ,.and the |ike | astici zers,
dyes. ( quRa@ESnohaibiaaos o RERRNauS) B domBotiahten 8,251 071 %o
conbi nat fop BganssMYBIisteatyltBiopropib@as tilsmdthidprdpighafepr €goi ng  addi tives. [0034] In
order to aide in the processing of the plastic, particularly

~ pol ycar béiifesylthioginaprienatesand kg like) apjdescof bpigt(By-ditertbiiidtty in the extruder or

ot her %ﬁ%ﬁ@i@%ﬁ?i&ﬂeacﬁaﬁrﬂltﬂeslgkct YRb& slcé{m@ﬁaﬁ:ioﬁé &)n:lﬂ?isﬁg girolling the

Vi scosi t esul tihg material. Possible catalysts I nclude
t et r &l Kiehsh omoofi thenfolagdingxi de, tetraal kyl phosphoni um hydr oxi de and t he
i ke, with diethyldinethylammoni um hydroxide and tetrabutyl phosphoni um

hydr oxi de pr . _The catalyst(s). can be -enployed alone or in

conbi nati on ﬁ%ﬁgﬁ%ﬁﬁeﬂ@*&ﬁ%‘@ e%éﬁ@éfﬂa%‘?e :%TR!W%E? Sphdric acid, and the
l'i ke. Adgﬂséﬂb&@,adtdbﬂizemﬁ&lrasﬂwaﬂ&thbﬁﬁa@ﬁtﬁlﬁﬁzdré‘(fe%.,"aﬂ@ic@Bés%ﬂﬂ@buﬂ't during 25
conpoundi ng and renoved as wat er vapor through a vent to renove residual

vol at i | ebasedensenoners); hirdeed pheppls:zingrasidegad/aeainesulis ppgicletoduced by first
formng A8l A5 U 08 e ik OORRBEEANRES (ERARLL SntBaRal oapaD! © Of
pre SOr suc S da sing

adequat el'’y m Xi*ng var S, e br twn screw
ext r usler likdn@ang biheld] Srekiifas coibifidiond doprisihf et ldsBeielo$ the Soreguingl 1
additives.

{0034] In order to aide in the processing of the plastic, particularly
polycarbonate, catalyst(s) may also be employed, namely in the extruder or other
mixing device. The catalyst typically assists in confrolling the viscosity of the

20 resulting material. Possible catalysts include tetraalkylammonium hydroxide,
tetraalkylphosphonium hydroxide and the like, with diethyldimethylammonium
hydroxide and tetrabutylphosphonium hydroxide preferred. The catalyst(s) can be
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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29 June 2005 WO 02/29801 PCT/ USO1/ 26275 either be pég 'x;ﬁ)\gjth t he
colorant (e.g., in a pellet, powder, and/or liquid f ﬁ;‘ne o4

. simul taneously fed through a hopper into the extruder, or the colorant can
be optionally added in the feed throat or through an alternate injection
port of WOR&298Phj ecti on nol di ng machi ne or ot her nol dPYUSE228036] The
extruder should be nmaintained at a sufficiently high tenperature to nelt
t he pl asteltier pe premixdrvthvthd dototint (eglSin A@elikdgomdasaridion Nqiitl éirmdbind For

pol ycar bopat e, tenperatures of about 220C to about 360' C can

for exanpl e, )
be used, SiiianeonYy fed t@@% 4 hopags dtie the syeudsy, of e Flgraniande ar |y, the resi dence
tinme in I R 19 conposi tion.
Resi dencgpﬁ?lﬁggﬁdﬁganpﬁgguggf)o&? &fﬁﬁlﬁ%%@eagﬁ%&?ﬂlg@rtl])% garrg@n%?eg can be enpl oyed,
with up tigesion otoldingmamhinepr ethemmalding.and up to about 1 min especially
preferred. Prior to extrusion into the desired form (typically pellets,

sheet . web, o | ik the m,xture.can. optd.onal l e filtered, such as by
ot i tor i oSSR ok Mg il PR ABR endimbor €1 DUCD 2
undesi r alpeft tBOlasiBprEaiEdrs ithout EAOIE dedotnpOditic Beted! For ;ibg'ch@@&?e], Once the
pl astic conposition has been produced, 1t can be forned into the data

st or age ﬁ@%ﬁ?ﬂﬁdt@@wfﬁﬁ)ﬂfs}bﬁ‘ﬁﬁa@j@do&w 670 proae baused gvithabPii ques. Possi bl e
press mord oD SR 300°E s SO R ik B ERR ot e
has been bacmﬁoﬁaﬂtp miahkdiddem)ﬁposipinmcﬁssﬁien@,tirsasmﬁu;asa abi)t&dumiombsati ng, coating
techni . ' i ng, 20 I Dg,. d jtion,

pr i nti0ng (BAPREPRGAS B BRINGE i o oAt kaftin PRRARGARBRE 1 LM or f ng,  and

. conbi nat i,Gn8speQ S, Fhiof BREusHAGNB ihe d26: Jd%ﬁgw' XANPpARRSSi ng
t echni qug{sﬁ? grmélﬂgy%t her s cgnventi onal |y knO\INn in é a? , may be enpl oyed

to di speheet,seb,aré likaythe mixtine caneoptionadly belfikerbd suchtae by fpld 883ringn exanpl e of a
pol ycar bongt e, dat a .st or age .nedi a,.coppri ses_an. inj.ection nmolded col ored
Dol yoar baEane s B AEEeR R B ey e e e LGSR RT Y o1 bbb e,
cavity, gesnipbdtidd fe8ducat filled (metal, plastics, glass, ceramic, and the

like, in various fornms such as fibers, spheres, particles, and the |ike)
core. Disposed on the substrate are various Iggers i ncludi.ng: a data

| ayerls di el ectdPE Prey Seiastic eompogfiprhasivge predpesd; dyran berigrmend 1"Etgpr otective
layer, ag Wl stiishe TR iRk VabYs R Ab/PpRtessing techniques. Possible

molding techniques include injection molding, film casting, extrusion, press molding,

blow molding, stamping, and the like. Once the substrate has been produced,
additional processing, such as electroplating, coating techniques (spin coating, spray
20 coating, vapor deposition, screen printing, painting, dipping, and the like), lamination,
sputtering, and combinations comprising at least one of the foregoing processing
techniques, among others conventionally known in the art, may be employed to

dispose desired layers on the colored substrate.

[0038] An example of a polycarbonate data storage media comprises an
25  injection molded colored polycarbonate substrate which may optionally comprise a
hollow (bubbles, cavity, and the like) or filled (metal, plastics, glass, ceramic, and the
like, in various forms such as fibers, spheres, particles, and the like) core. Disposed
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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12 29 June 2005 WO 02/29801 PCT/ USOL/ 26275 | east ong Ef ti&ﬁ f or egoi ng

| ayers. These | ayers conprise conventional materials 3 3 di sposed in
accordance with the type of nedia produced. For exanmple, for a first
surface media. the |ayers may be protective |ayer, dj | ayer, data
st orage paqg/g:,sﬂ dielectric layer, and then the reflgléﬁ/@séil éﬁ?fser di sposed in
contact with the substrate, 5 with an optional decorative |ayer disposed on
t he oppo &f t %‘rﬁm L1 al nedia, the

| ayers ngéffg “gggliﬁ?orﬁ%%"“%%ﬁ?zt@% glr3s/er, pf%%ggtﬁﬁlvetﬁ gl%ggrdnﬁr efl ective

| ayer, diaed dispbseiddn daywianceavith thivtype o hediageoduegde For esatripleafor s fitss equent

dielectric | aye ontact wth the suhstrate. It is understood that the
form of | iShroRbatia the s Ry by piaticlva farh AEloHaS Hvem Bt REPBYS Bny shape. whi ch
can be . 1fhRcLAYRIAL Bdn th@r@fleEt%@%Hﬂdx%yéd%codt&@%%thmﬁbs%dea storage

| ayer (s) may conprise any materi al able of storing retrievable data,
such &s axithapopticnial deaqletlve Imgdlepqscsid ppposite sidervdihestistraipt i ¢ | ayer.

Typi cal | y .t he | aye thi ck of up.to abagut 600 Angstroms (A)
or so, Wi %nwlgl?e(ﬁo?‘(gﬂ t§c§1 d?? ghea{@'(?ﬁ na%%gﬂp%qngf% P8 chﬁ%& bl e data storage
layers i nedities 1a§wtreﬂédﬁvé.li @0dielbdtrid }hﬁd #h@ dat@ ¥oR@Slaf &Ll @S silicone oxide),
rare earth el enent - tranS| tion netal alloy, nickel, cobalt, chrom um

t ant al umS“‘ir?P‘ﬁlemrﬂsﬂWCWCelﬁﬁf igonielah the SRsate: d’hlS updrgepd thasthede® and al | oy's
and conbi '&[@ t b0y, organic dye

(e.qg., cygﬁ%@ or ?%%%é%sgéﬁﬁ%gﬂg%%,&gﬁeﬁ@%@%agl c phase change

corrpohﬁ!nd&cc(oﬁmg)dated'&ﬁer&douﬂdb‘k’ng, and the like). 20 [0040] The protective
| ayer (s), which protect against dust, oils, and other contam nants, can
have a thickn rea an,about 100 mc¢ o |.ess than about
hate o oK BBkl 03 RO Mm 0V LR bk P20 20Ut
and a t hirgk&asie dah, sabtoatlan %13&3:'1@@3&:3@5%6'0’#'3 g@at@f)g[cng@r The thickness

of the protectlve | ayer(s) is usually determ ne | east |n part by the

type of ypidallthe detplayerbasrathickueseafyp &y dent @)Og‘mgstrmr@&{éw) S0, Wish or |
P
Cuoh he At ISR a A IR e, PosoltRY s REC ik Akl G thxfnﬂﬁqt erials

~ ni trides nofltmind t6)loRiesfsucheasiclR oxile), fire cafth leleg@nt -cpanbitigemeal ot her s)

oxides (e.,qg.,. silicaon dioxide and others), polyneric materials (e.g.,
alioy, 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, InAgSh, 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 (p) to Jess than
about 104, with a thickness of about 3004 or less preferred in some embodiments,
and a thickness of about 1004 or less especially preferred. The thickness of the
protective layer(s) is usnally determined, af 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), polyméric materials {e.g.,
polyacrylates or polycarbonates), carbon film (diamond, diamond-like carbon, and the

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

13



pol yacryl ates or pol ycarbonates), carbon film (di armrig, di nd-1i ke
carbon, and the 30 |ike), anong others, and conbi nati r'{gnec%%gri sing at .
| east one of the foregoing. 13 29 June 2005 WD 02/29801 PCT/USQ /26275

[0041] The.djelectric layer(s), which are disposed o ot h sides of
t he da}vg’ﬂggéc?ﬁ]age | ayer and are often enpl oyed as heg?ﬂ@@ﬁ@{;ﬁl ers, can

typically ha"ggtgw g'ir?é {ﬁ%l@&ﬁélag%rgsz,ﬁﬁtic;ﬁ i %ﬁfg‘s‘e%%%idﬁ oP@o‘Eﬁ'Eide]s’o?glg(e”) and as

| ow as about €ess. ctric layers 1nc e nitrides
(e.g., siddtcoorage layer ael aradftomienphayed 4stheateontaiidrsbeantypically havexi des (e. g.,

al um num oxi de);  carbides (e.g., .siljco arbi de);_ and . conbi nati ons

conpri sin cg’tles% bptto Bﬁgicqu{r{gﬁgoqtgi)@%mgmﬁﬁygsr%g{lfs%ﬂﬂgf%,lf@s.ot her naterials

conpat i bl g j : i with the
Fos%fe*&!eﬂbc&f&?@%%‘ziﬁﬂ%fﬁﬁﬂﬁes@ g.f Srehanabl Xluﬂﬁﬁs%n‘io E&lﬁgﬁe e

surroundi ng | ayers. e reflettive layer(s) have a sufficient
t hi cknfes sothars); efidles (¢.g.paluhBusdikide); cahides(mgy silicaf cagnda)gapd (e. g., light) to

enabl e dat abr.e .rieval .. 'ngi catl I g ﬁtgef refl ec i.\/@ | a erg:}se} can have a

t hi ckness®%t ”l’f‘bmfsc?ogl%ﬂ? A5t gy oL e fysepRe PATARHRGE T about 300A to
about  600MaERNEEcMpatiblp vehBthvirdiRsont Bk @rof@ible aétir¥R VYR @ei NCl ude any
materi al capable of reflecting the particular energy field, including

met al s ( eswgpounding lgyersaum silver, gold, titanium and alloys and m xtures
conprising at |east one of 15 the foregoing netals, and others). [0043] In

addi tion to t E@%@gﬁ“ﬁeﬁﬂ%ﬁgfiﬁ:@( olifhav .s%kﬁ“c%ﬁ.ﬁﬁcﬂngs\é%&ﬁ%otapr otective

| ayer (s) and ctive laye ot her layers can enpl oyed such as
| ubri tat | suifidiemy@&mounaofknedgh &5, light dd erdable dhtn rataevials Typochlldee f | uor o conmpounds,

ially fl, il d . and | i ke. 20 [0p44] The foll owi
ool o ot by emavs o kS phop & Riout I0A oS5 vl BRietd ot s on hng. mot
to limt fae D0RRSaHIGE SRR gehetdiVbiSired PB4 AL E hyBSlidcRIS ather € prepar ed

by m xing | ow viscosity polycarbonate resin powder (nelt flow at 250C of

11 grans peterial capabla of sdeqtingthvpertivea) energifield cintudingmiegghst(e.85 about 17, 700
grans per_,ml e (. g/ nol asured GPO). with 25 ¢ol orant.s cified in the
Srbre. P roiiete e ke SRR S0 Ayt il coRpl ndh i 352 B

15  the foregoing metals, and others).

[0043] 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.

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 7agent (0.02
wit% glycerol monostearate) and Doverphos (8-9228); Bis(2,4-
dicumylphenyl)pentaerythritol diphosphate antioxidant at 0.02 wi%). The blends
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wt % gl ycerol nonostearate) and Doverphos (S-9228); 42
di cunyl phenyl ) pentaeryt hritol di phosphate anti oxi dant2 é{{m (&% w9% . The
bl ends 14 29 June 2005 WD 02/29801 PCT/ USOL/ 26275 were nmelted in a 30
mllimefer tw n-screw extruder, passed through ﬁ! & ol ed, and
pel | eti%’g)d).z&{&g{)%] Resulting pellets were injection l?r% egfng 0 1.2 mm
thi ck conpact disk substrates using a Krauss Maffei 80/190C Marat hon

Series, CD Liner, w Non 5 Open Ml d. Processing conditions as follows:
Barrel zove melipddr a3Qmilimeter{pmtvinsorew estradss pesss@ houghve die, Tenper at ur es set

to 45C |, d Profile of about 20 mllineters per second (nmms)
to about g%g%‘f)&@%ﬁages Hol ding Pressure profile of about 150 bar to
about 550 bar, 5 stages; Holding Pressure Tinme of about 0.05 to about 0.25

seconds, 5 st [a(lgéés] ReQudtihg pefjetd wers isjedtioharolddnts ¢ 2amd shickZoappct Tonnage set 10
for 400 kN ection ess iy bar ction Position Profile
of about flfs‘éps ‘ESH‘gé ﬁ'fagf ‘r@(lgﬁ %%6‘3? %?‘H@’&g TGO/ sks were

tested f@peBMtd FbdeRingRBhdtiondAs BHIGH: Aﬁa%&@zaﬂeex%néb&&% Smbbgakotester. Bl ock
Error Rate (BLER) 1s a neasure of the nunber of bl ocks of data that have

at | east ttDﬁl?@UbB@Eﬁ,rI\étdd§emperwe®mmfl§°6aﬁmcﬂ0ﬂﬁﬂi Profilend abowB0 nat i on of El
1+E21+E31+ 12+E22+E32 3 oy ck Eart(a)r \/\}5{ gg_lep el ow ﬁeout 220 pul ses
is typi citt VEFEE\SQQWF%@H n |?‘? 'Euslf tuy BeFBw L0y e 5?33111:8??0 and bel ow 50
especi al byatpuelsenacd abdud 8507 ar, Restdges; SHM@Lh@Pﬁlsm Tifve ©€ hiodN0.09loded into 1.2 nm
thick colored substrate dISk and placed in spectrophotoneter to

det er m ndbqup@-2 é%@ﬂﬁaﬁﬂ@%t@?h@ T]‘&Wéﬁgf”é?r %SGGQW)CIE‘IPP ennagg f¢ wavel engt h of
the gpti ?&'406’kﬁkkg§:ﬁ5§§mss{1 eséﬁ?lfbﬁﬁﬁ'@eéﬁ%g& i eveﬁe/% ,,?eSt ér an

error message Is given such as Whi ch

nmeans t haim io#@oltels @i, £aagetl ThY re@tinallisks Welehdted Yo Blodk B Rateof Cont ents”,
this information shows the | ayout of the program material on the disc. 15

29 June 200D Ao@@¢s2RId0Q oprcal teis 1 BRsR Eor Ra@(BLER) i is a measure of

the number of blocks of data that have at least one occurrence of erroneous data.
BLER is the combination of E114+E21+E31+E12+E22+E32 errors. A Block Error
15 Rate below about 220 pulses is typically required in industry, with below 100

preferred, and below 50 especially preferred.

[0047] Pellets were also injection molded into 1.2 mm thick colored substrate
(disk) and placed in spectrophotometer to determine the absorbance at 780 nanometers
{nm), (i.e., the wavelength of the optical disk tester. If the disc is not readable by the
20 tester an error message is given such as: “Unable to Refrieve VTOC (1FB)”. Which
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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Col or Col orant Loading % TRM at Elect. BLER (W% Yggng Clear -- --
95.0 Pass 6.2 It. Orange R672: Cl Solvent Orange 63 0 B8° 9478 Pass 15.4
fluorescent dk. Orange R65: C I. Pignment Red 181 0.005 94.7 Pass 9.5
fluores enta R663: Kenawax Fl uorescent Red O. ass 38.5

fl uores@g’%’Qg@P Brightened It. R73: C I. Solvent Bl gélofggﬁﬁélg 0. 0003 94.4
Pass 25.6 Blue 2.Sbis(5 -tert-butyl-2- 0.008 benzoxazolyl) thiophene
green/yell ow R887: C.I. 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

Geen C 1. Solvent Blue 97 0.0004 green purple AML90: ChronmaFlair 0.110
67.9 fail Geen/Purple 190 gold silver AMI80: ChrommFlair Gold/Silver

0.06p 65.8 fail 080 cyan purpl e TBI3D: ChromaFl air Cyan/Purple 0./]100 65. 3
fail 230—Satrrdotrttnbtoe—R7%260 Pi gllr;llt Bl Guon 40— 1—4 as 6411 Pi nk
wi th gi a580R666] C.1. SofVERP Red 207 R?P £ oﬁﬁ?‘b Pgﬂ? f PR | car bon
Bl ack Monarch 800 R71: 0.000022 C.I. Ght | vi'sPa 13 To7o: 0. qoo22
Engel har gyddear ] [Pignment 0.200 EP 97079 Gieen|w phoR203:patear pog2 Bllack
Monalch—-800-0.0000133-90. 9 fai flake R883- C H. Pignent—Yel | ow 138
0. 007 1 2!t-dsenge Sol| v e BE 74 EH VRS ORogr S 0.005 94.8 Pass™ | 154
fluorescent
dk. Orange R65: C.L Pigment Red 181 0.005 94.7 Pass 9.5
fluorescent A
Magenta R663: Kenawax Fluorescent Red 0.050 94.7 pass 38.5
fluorescent 3BYP
Brightened 1t. R73: C.I. Solvent Blue 97 R513: 0.0003 94.4 Pass 25.6
Blue 2.5bis(5°-tert-butyl-2- 0.008
benzoxazolyl) thiophene
green/yellow R887: C.L Solvent Green 0.100 94.6 Pass 13.7
fiuorescent :
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 AMO80: ChromaFlair Gold/Silver 0.060 65.8 fail
080
cyan purple AM230: 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.L 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 20.9 fail
glass flake R883: C.I Pigment Yellow 138 0.00712
R36; Solvent Green 28 R0979:
Engelhard Mear] 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 (VTQOC)
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Engel hard Mear|l Pignment EP 97079 0.00329 0.200 TRM,=.a 1;5 | i ght

transmtted through the substrate BLER= pul ses fail 9%%90#@ to retrieve

Vol une Tabl e of Contents (VTOC) 16 29 June 2005 WO 02/29801

PCT/ US pass = booted Electrical Test= did i} opti cal

t est ero&/oégﬁgwl Col or I ndex R0979 - commercially avalﬁ:%ﬁ%ez rom Engel hard,

Peekskill, NY R672 - commercially available fromdariant, Charlotte, NC

R65 - commercig ailable fromdariant, Charlotte, NC R663 -
faladl e

comercially %}é edlfj{t?lgpég@;@ﬂgsm Charlotte, NC R73 - commerciall y

avail abl e frogpBa l\h(r S urgh PA° R513 - commercially available from
Ci ba, Tarryt oy 70 NY "Ee,éu llyava ﬂ[‘ggjl QNah habl e from Bayer, Pittsburgh,
PAR882 - commyggl. @J",, drcidl I @g m@nt Charl otte, NC R7260 -
comercial |y uichikkdil Jvamim%lm&m e\ R666 - commercially

avail abl e fI‘OﬂmﬁOSdauﬁ&hlgrravmldHQWoxACKnanwharldﬁa% corrrrerci ally avail able from
Cabot, Al phar &1 -acommicialliRzvhilable tonBaserFitallutgl, Pavai | abl e from Bayer, Pittsburgh,
PA R883 - coRfBrcimeteicipllyavedlivlediph €ibh, TomioBASE, M. Oive, NJ R36 -.
comercial ly g@gg,—|cwe@1¢ww@ﬁayeprwg%ywsz -PempggEevailsio mer ci al | y

avail able fro {)e@“ﬁl b1 AMD80 - commercially
avai | abl e fro%]é oy ooV o Se AMR30 - commercially
avail able fromy L€ fj 1 eﬁoﬁn@gﬁ J[0048] An alternative

3'c el

t echni que for gprQ ma%gafv;l@gkeﬁ;nlﬁey Pty i:QI‘ ed disks, however, have not
been used for gggat i;(ﬁﬂ]ercmdbaﬂabﬁlﬁbﬁhﬁm Qe omdeNst 0 absorption of t he | aser
| i ght, which Red-ehinfidr@sly Wailable flad Baydr,Padaigh, PAFUrt hernore, the use of optical
effects, AM190 - commercially available from Flex Products, Santa Rosa, CA
. AMO80 — commercially available from Flex Products, Sania Rosa, CA
AM230 — commercially available from Flex Products, Santa Rosa, CA

{0048] An alternative technique for product differentiation, colored disks,
however, have not been used for optical media substrates due to absorption of the
laser light, which interferes with data readout. Furthermore, the use of optical effects,
such as fluorescence, in optical media substrates has not been done because

5  fluorescence, in which light of a given color is absorbed and re-emitted at a different
color, has not been tried because fluorescent emissions may interfere with the laser
readout system. Other visual effects that may scatter an incident laser beam have
similarly not been explored because, until recently, optical media consisted of 1-layer
subsirates, such as those in CD. Recently, the advent of DVD includes a second

10 substrate layer which may be used for decorative purposes except in cases of multi-
sided media. The use of inorganic fillers such as glass flake to produce visual effects
may also alter theological 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  awayto 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 cannof be obtained with colorless materials.
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such as fluorescence, in optical nmedia substrates hag g e%ﬁ) n done because
5 fluorescence, in which Iight of a given color is a (s) nd re-emtted
at a different color, has not been tried because fluorescent em ssions may
interfere with the [aser readout system Oher visual effects that may
scatt erWOH22%¥EY dent | aser beam have similarly not bEeHWUS¥HMZ5Y ed because,
until recently, optical media consisted of 1-layer substrates, such as
those in CD. Recently, the advent of DVD includes a second 10 substrat e

| ayer which nWS%Dﬁéwagwe%%ﬁqumnp%@w@%@%Q@veimtcases of multi-
si ded ne [ e to produce

vi sual %f%(lzotu;sﬁp%eé@ﬁ ‘?‘J dz}lgtt(gtrﬁg elig{:t{gg?%vg & gﬁ%ﬁ@? gﬁsﬁ{ﬂfpg@%aher nopl astic
resin naliytg viduabdffebts C Bieviotsly, deroeive Rbelptvodidibe ghelcm asutfgeofthes from such
conpositi ons [0049] Use o ther visual effects_J n optical nedia
substr at &% SBFvaPH‘é%‘ aSiéheasuL\mtef eseflefl Bpiei 2R pRrgiss e e ¢ B cal media.
This diff @%esqj t he market, brand
recog(él tlag tgé ca%‘g?pbﬁ@g@ Sjcr(egb sléénsggé\nﬁt S%Pm&%?{éb h‘%ﬁ'-pl i cation of

dat a. Colﬁdtematme]jasthermbeﬁeam ca)ltgcdxspomd betwesntwadvisiraagwitbfeflestiveel engt h

selectivit not i.ne th c orles terjals. 17 29 June
2005 V\DHB‘¥71 %9@5%%7 %hf g‘d%%ftsfﬁfth %gatfﬂ?a# % substrates
conpri si raahe\ﬂvsmh e hiRThohdiHe TiRbe wﬁfaﬁ&ffe@té%btddbeaﬁplﬁfdd(fbtced due to the
significant adverse effect on rheology inparted by the visual effects.

Pr evi ous nymergutpipasesy/aclndipgpredugh diffgreptatign, degorplipngaanticpirag andthe t he

subst batﬁ In contrast, the substrates described herein can conprise the

vi sual l1kects 5 as part of the substrate, i.e., a nolded | ayer disposed on

one side of the substrate. Alternatively, the visual effects can be
di sposed bet wig8a1} Whilsprbfetredntwdiments haed been sliona anddchederdavarieyser s di sposed

bet ween the i sual ects and st rat ptl 0 adhesi ves can be
used for ﬁﬂ%}‘saﬁ‘iﬁi‘&’ét‘t@tf@ﬁuﬁ'ﬁy ?’F‘%‘f#&rﬁ% oyf e g(a)%P@}d/ﬂlF pnun‘erous

pur poses ah&lgdoﬂéibﬂae maﬂuﬁtAsBofdﬁﬁgbe itid BideAnderd6saha tieQiese@nt i - pi racy, and
the 10 Iike. 051] While preferred embodi nents have been shown and

descri bednvemaonhaabeenrﬂsm'lwdda‘twa(mﬁllmﬁgmﬁﬂmtﬁmm@ nmay be made thereto
wi t hout departing fromthe spirit and scope of the invention. Accordingly,
it is to be understood that the present _
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i nvention has been described by way of illustrations and not limtation. 18
29 June 2005 CLAIMS: 1. A nethod for producing a datgJeno?@Pe medi a,
conprising: nolding a material conprising plastic and colorant to forma
substrate, wherein the substrate has a transm ssivity of about 70%to about
85% at a readback | aser wavel ength when traversing a 1.2 mmthick col ored
substrate; disposing a data |ayer on the substrate. 2. The nethod of claim
1, furthgéﬁﬁgprising di sposing a reflective layer on a side of the data

| ayer op ' the substrate. 3. The method of claim 2, further conprising
di sposing a dielectric |ayer between the data |ayer and the reflective
llayer. 4. They met hoehetod Forprddubinglalata@dragcififid, ebMprifiy: M ng the material by
m xi ng pol ycarbonate with the colorant, and wherein the nolding further
conprises injection nolding. 5. The nethod of claim1, further conprising
di sposi ng a prot ecnélding 4 anateriabreoppsiside Péstic handdeelerahayefompposi te t he
substrate, wherein the protective |ayer. ¢ ri pol yc onhate. 6. The
ot hod GO MR B RS RStV AT ORI R do. 7 The
met hod j ' | $S1-Vi [ %to about 80%

8. The %é%‘ﬁ%@l lg%&gagél]?n{g?{, Q%d;?agi% I;Sﬁ%ﬁd? ?%ﬁ/ngﬁrﬁ* sclggj\r/‘?itggygltrsa?egbout 75% to about
85% 9. A nethod for producing data storage nedia, conprising: 19 29 June
2005 ol di ng a naligbiiag a daajayesemgie phtagitec, col orant, and vi sual effects

to forma substrate, wherein the substrate has a transm ssivity of about

85% or less at a readback | aser wavel ength_ when traversing.a 1.2 nmmthick
col ored substZ at e,The method of claim 1, further comprising disposing a reflective

layer on a side of the data layer opposite the substrate.

3. The method of claim 2, further comprising disposing a dielectric

layer between the data layer and the reflective layer.

4. The method of claim 1, further comprising forming the material by
mixing polycarbonate with the colorant, and wherein the molding further comprises

injection molding.

5. The method of claim 1, further comprising disposing a protective
layer on a side of the data layer oppOSite the substrate, wherein the protective layer

comprises polycarbonate.

6. The method of claim 5, wherein the plastic comprises

polyetherimide.

7. The method of claim 1, wherein the transmissivity is about 75% to
about 80%.

8. The method of claim 1, wherein the transmissivity is about 75% to.
about 85%.

9. A method for producing data storage media, comprising:
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and wherein the visual effects are selected fromthe group consisting of
glass, netal, titanium dioxide, nica, angular netam2PiJyns2@iSerials, and
conbi nati ons conprising at |east one of the foregoing visual effects; and
di sposing a data |l ayer on the substrate. 10. The nethod of claim9, wherein
the visual effects have a geonetry selected fromthe group consisting of
chi ps, particles, and conbinations conprising at |east one of the

- foregoing geonetries,. 11. The nethad of. claim9, wherein the visual effects
are in the form ofm(_ﬁ?illngI?e%i?te’iﬂ.coﬂRESIB%tp}f‘S%f’ 3&%%“&%%"}”?‘.1?&%& conpri si ng
di sposi R fé@nd £hlbsEdit iherdi@¥R subMraf 1k 4 2afimilddan/dtaBohi@s9s 00RROSI te the
substrate. 13. The nmethod of claim 12, further "conprising disposing a

di el ect rat @ reddhyakr lafpe twagelongth evhdatiavdrsiygn ldhohnt thickr @ldred tubseatbayer. 14. The
met hod of claim9, further conprising di sFosi ng a protective layer on a

si de of FAevReatin theyyispal ilselsi are selaeied diow phst rouryERpsisting td2last.ot ect i ve | ayer
conpris o-%ﬁEE . . netLho .0f claim 14, wherel.n the plastic
conpri sgizetab(lt)lraye gﬁ%ﬁ%ﬁgﬁgléggﬁ rrefg%%ngn?%rmaﬁ?%a%cafl%gcog%glg A st orage nedi a,

conpri sid&&pﬁ@fﬁgdﬂl@@talmw&aégoﬁlﬁmﬁwmasﬁnasti c and a fluorescent
material to forma substrate, erein the substrate has a transmssivity

of about 85%or |less at a readback |aser wavel ength when traversing a 1.2
mm t hi ck col ored glifpgsinga data fayer omibe ubsialne 2005 wherein the substrate has
a fluorescent color em ssion wavel ength which is not equal to the readback

| aser wavel engt h; .and di spqgsin ata layer .on.the substrate. 17. The

net hod of cl ;ll%m 16; e\ﬁhegl?ozliﬁ%{l%g 9??”3‘8?35’3 8%’[3“?:lcﬁg%f’tsglﬁ’(es%g%%’e%vel ength is
differe ihPSEhi : beaStm t 10nm  18.
The net %glgl&tg? Hgl}jgﬁe mér?%mv\%gtrdél n thr11e’ %ﬁ%%é@e‘%%&lﬁﬁngg em@g?lgn wavel engt h

i s diff et keatt ohdafthe frecgorpdivanktreaser wavel ength by at | east about (err)
20nm

11. The method of claim 9, wherein the visual effects are in the form of

flakes.

12.  The method of claim 9, further comprising disposing a reflective

layer on a side of the data layer opposite the substrate.

13. The method of claim 12, further comprising disposing a dielectric

layer between the data layer and the reflective layer.

14.  The method of claim 9, further comprising disposing a protective
layer on a side of the data layer opposite the substrate, wherein the protective layer

comprises polycarbonate.

15. The method of claim 14, wherein the plastic comprises
polyetherimide.
16. A method for producing a data storage media, comprising:

molding a material comprising plastic and a fluorescent material to
form a substrate, 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, and
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19. The method of claim 16, further conprising disposing a reflective

| ayer on a side of the data | ayer opposite the subst 28tJane 2605 The net hod of
claim19, further conprising disposing a dielectric |ayer between the data
| ayer and the reflective layer. 21. The nethod of claim 16, further
conprising disposing a protective |ayer on a side of the data | ayer
opposite the substrate, wherein the protective |ayer conprises

pol ycarbonate. 22. The nmethod of clajm 21, wherein the p]astic conprises

pol yet heVhafsigdhe substrate hap Roliroreseens colpn cimtsion warskengthowhigh inags a,
_conprisig éléw&g%ggm%jg&% %%ﬁ&ﬁﬁPQREiSing pl astic, and a fluorescent

material 1o orma substrate fras a transm ssivity of about 85% or |ess at
a readback | aser wavel ength when traversing a 1.2 mmthick col ored

substrate, and whedi§ioBing A@ataSaieséd tteutdastea fl uorescent col or emni ssion
wavel ength which is not equal to the readback |aser wavel ength and has a
transm ssivity of about 70%to about 90% at the | aser readback wavel ength.
21 7. The method of claim 16, wherein the fluorescent color emission

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

18. The method of claim 16, wherein the fluorescent color emission

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

19. The method of claim 16, further comprising disposing a reflective

layer on a side of the data layer opposite the substrate.

20. The method of claim 19, further comprising disposing a dielectric

layer between the data layer and the reflective layer.

21. The method of claim 16, further comprising disposing a protective
layer on a side of the data layer opposite the substrate, wherein the protective layer

comprises polycarbonate.

22. The method of claim 21, wherein the plastic comprises
polyetherimide.
23. A method for producing a data storage media, comprising;

molding a material comprising plastic, and a fluorescent material to

form a substrate has a transmissivity of about 85% or less at a readback laser

. wavelength when traversing a 1.2 mm thick colored substrate, and wherein the
substrate has a fluorescent color emission wavelength which is not equal to the
readback laser wavelength and has a transmissivity of about 70% to about 90% at

the laser readback wavelength.
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