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{54) Title: COLORED DATA STORAGE MEDIA

{57) Abstract: The colored data storage media comprises a substrate comprising colorant and plastic, wherein the substrate has a
transmissivity of about 85% or less, at a readback laser wavelength, when traversing 1.2 mm thick colored substrate (disk). Alterna-
B tively, the storage 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. .
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series of highly-reflecting or non-reflective region Ki up the data
stream In 20 these formats, a | aser beam first travZ?gquI%bgagh a plastic
substrate before reaching the data |ayer. At the data |ayer, the beamis
either reflected or not, in accordance with the 29 June 2005 encoded data.
The | as¥P %2t then travel s back through the plastiECHRIHD an opti cal
detector systemwhere the data are interpreted. [0005] It is well known in
the art that, due to theoseashDATiAyTOiAGRSIOMA cal readout system the
anount of absorption of the light by the nedia should be mnimzed.
Consequently, the plastic in the optical nedia is a colorless, transparent
mat eri al havin ood_birefringence properties, such as pol ycarbonate.
AIthoughCergﬁmEsTﬂmAagmpﬁé@gm whi ch read data fromthe
top-side of a substrate, the vast majority of playback systens are only

conpat i bl e wi fohnfTelipphRAHb iiths ia®endf@6Bhe filing dAVSHIU.S /Th&i@éhat he substrate
twi ce. Hence, the transparency to the laser is a requirenent and colorless

mat er i al \paliatioyPirabNe.y60(236.434, diledwniSaptembar 28,3000 vnehyis barchyhe | aser

wavel engt h. 09%%’ The wi despread use of colorless, transparent nmaterials
makes pr FEIPPHE W FEFERTI ation difficult, except by costly printing nethods
on the top surface of the optical nedia. Furthernore, in the cases where
printed decemMaCADFEIC®vVer one entire surface of a disk, the covered
surface i s unusable for data storage. [0007] Wat is needed in the art are

col ored pl ast} ositiqgns for use, a tical,. nedia. | EF SUMVARY
[ 0008] The coﬂ@?ﬁ%ﬂf‘aﬁ"%g‘ﬁa%@ rﬁéﬁf@%@éf@%@%@%ﬁ%gﬁﬁescri bed
dr anback sl aido 48k RNIAES dath BoRBSmedROdi nent, the nedia conprises: a
substrate conprising colorant and plastic, wherein the substrate has a
- transmissivity of less than about 85% at a readback | aser wavel ength, when
traversi BAGKGROUNR t hi ck col ored subtrate (disk). [0009] In another
enbodi ment, the nedia, conprises: a substrate conprising a fluorescent -
col orant and tAh G i : nt col or

@P@ﬂg diical ARl Nag OB AN RIARE by YIRS 6

em ssion wav 'S not "equa ack laser wavel engt h.
high performance storage technology which enables high storage capacity coupled

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




According to one aspect, there is provided a nethod é§ @§CI ng a data

storage nedia, conprising: nolding a material conpri E%‘P tic and

colorant to form a substrate, wherein the substrate has a transm ssion of

about 70%to about 85%at a 2 29 June 2005 readback |aser wavel ength when

“traversing a 1.2 mmthick col ored substrate; disposi ng a data |ayer on the
substrat I, nmet hod for

" produci neg“““’éé?&% %gggérggﬁg%%%(’%%ﬁn%gﬁé?uﬁh%% m@@%@rﬁgm conpri sing

pl asti c,decotopsarem whdrd thei dataadre ingfrpreetls to form a substrate, wherein the

substrate has a transm ssivity of about 85%or |ess at a readback | aser

wavel engt h aver 2 thick col ored. s tr , and wherein

t he visual \gﬁﬁgbéb lﬁwgﬁklé‘%‘érb]t“]e%e ?‘ﬂ?ﬁ% Eﬂeeméﬁeoﬁﬂmﬁ‘gﬁ's‘#g% ?’I%[cglf gl ass, metal,

titani urfedliogxdysiem, the @moudYubsdtptivh ba iR NightBythé fkdialstouldbel conbi nati ons

conprising at  |east one of the foregaing visual effects; and disposing a

dat a | ayBinipized Ganseapatly dhe plagicds th; qa?gcztlesneémfﬁe?lma‘?&éampaf re is provided
a met hoqpfiQtal Bﬁﬁﬁé’gdoﬁ%n%ﬁﬁlﬁéﬁe g%ﬂéft&g%u&?éi'pﬁlyc&%ﬂ{té AiiBugol ding a
material conprising plastic an fl uorescent” nateri al to forma
subst r atneedia/fvenaty have bren sniloduced which sead data framdled topide eha wbsteaout 85% or | ess

at are r [ 0g: - . col ored

subst ra{i@?@a%#m%%ﬁ eorfg?axg%%ggét%g%rgg{@ Cﬁégg@lgﬁﬁg?%g% en nté% & em ssi on
wavel endader wttravtl thxs;ugloﬁle suﬂ.q;tratle tvioe tHmnce, elxdibasparéray ¢r thedaset ie agt h; and

di sposing a data on t substr te Acco.rdi ng to another aspect, there
i's provi E%‘nge‘ﬁﬂ’f‘ r gfgmf'@fﬁ“‘éyatlglbenpri si ng:

ol di Ng 1aefwh@idngth, corrprl SI ng pI astl c, and a fluorescent material to form
a substrate has a transm sswlty of about 85% or |l ess at a readback | aser
wavel engt h V\,hen traver si ng 2 mmthick col ored ‘sﬁ_ggstra and wherein

the substrat %Oqg]apghea‘“fi?saf?ﬁ‘égﬁ?@ﬁfd‘éréﬂ%F@W%WFF‘W& hich is not

equal t Qjiffh&iatiRRERRAK ek W%hﬁﬁ%trﬂetﬁdﬂgoﬂﬂét@s{ﬁﬁd%mg vity of about
70% t o about 90% at t he aSer readback wavel ength. 2a 29 June 2005 WO

0 2 | 2980 pri@imetia Hupthkemgre, in the cases where printed decorations cover one entire

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
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




DETAI LED DESCRI PTI ON [ 0010] The present invention rebgtﬁ&%o% dat a storage
medi a, nanely, colored optical data storage nedia and” et oas for maki ng
the sane. In one enbodinment, the colored nedia has, at the readback | aser
wavel ength, a transm ssivity of |light of about 5 85%or |ess, wth about
70% to about 85% preferred; about 75%to about 80% also preferred, and

about 75%t o.gbout 85% especj ally preferr e raversing a 1.2 nmm
Thiok coPisbi Bthprkrat SRFEkehe B Gt IR bR ERRE” (e nodi a
pr ef er abl data 1948 bSthk kRkat@t @ wavel ength which does not inhibit data

retrieval. The fluorescent nedia can conprise a substrate which has a
transm ssivity, at the readback |aser 10 wavel ength, exceeding 68% wth

about 70% t o Adsendingdsanofice peqtdipre pmyided gmethed farpedeciosdiapr e preferr ed,

and abo %1t 1. 35%.e. Al - sing a 1.2 nm
t hi ck sﬁosr%%% 5%638 (%@g[r@ﬁ?g%p %éPﬁ@&J“ﬁfgggcﬂgp@%gB%ﬁ Jrr‘g%]% can conprise
a subst reffeets AV & SibBghtd whpleishd sibsiatd has £@dnsmBkivitydfiabbut 86%sr not 1 nhi bi t

data retrieval. Generally, up to about 10 15 wei ght (iercent (wt 9% col orant
can be Usedtamadbackpser wavelsneh wheptareringfads wa thigh caloredBvEtats, wt % col or ant

nore pre . 9 . especially
preferre‘%‘,ﬁ%glgg&ﬂél}g%]!ﬁﬁ%étgl%{gg?&%%%??#ﬁjﬁéhgg%s@%a%%%o12] In theory,
any pl asitiriurh Biakidexficd) kighlad prlaopiisniingtepalg ped tontinasionk compridieg atenpl oyed.
However, the plastic should bhe capable of w thstanding the subsequent 20
pr ocessileast gngohhe fargomeaisyal efigely apd disnosinge 8 fata LR b§3Fer ) such as
sputtering (i.e., tenperatures up to and exceedi ng about 200C (typically up

to or exceediMOﬁPlg%anoﬁgp%e&%eré@gfb%ﬁe@a%ﬁb@for?%uéiﬁé@@a‘i@t ures of about

roomtenperature bout 25 up to about 150C fof magneto-optic nedia).
That i s,stdrdgensd@desimpaibihg rhdding Amagtidsbinpridng plastv andsaffubreséeant t her nal
stability to, prevent deforpmatjon during the depasition s s. 25 For
magnet | dmﬁ%?ﬂ ,fo%b%?’@ﬂ?aiteafv@erﬁq“él&sf‘waﬁeg‘a Q}EP@S‘PEEY’%?WQ@F %%%\A th gl ass
Lransi tag o d SIBGAAAL GveftnERien HRRIRIAU mASHG el o than about
200C preterred (e.g., polyetherimdes, polyetheretherketoneés,

pol ysul fandehereinohespbitmtedias 4 fmesscent pabryeatissenetaveernptil ¥okes nopol yphenyl ene
et hers, polyimdes, hjgh heat pol ycarbqgnates,, etc.,); with materials having
ol ass t rahia Pefradisnilases paydenely i diporini 0p gl Substrate.

According to another aspect, there is provided a method for producing a data

(D

. 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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29 June 2005 WO 02/29801 PCT/USQO /26275 nore preferwcﬁi ef%fﬁ)g
pol yet heri m de in which sul fonedianiline or oxydiani %n been
substituted for m phenyl enedi am ne, anong ot hers, as well as polyim des,
such as Probinide (or the dry powder equivalent, Matrind 5218, from Ci ba
Gei gy ¥RIHPEEl); conbinations conprising at | east oReBYIRE f or egoi ng

pl astics, and others. 5 [0013] Additionally, it is possible for thernosets
to be used in the application provided the thernpset possess sufficient

fl ow undepgthe s pEscRgTRANdi tions to permt formation of the desired
surface features. As . various applications may require polynmers with
different glass transition tenperatures, it may be advantageous to be able
to adjust the [8018%Ehe presentiinvention telefse iedata storege raedisl, aasedly; colbrsdopol ymer ,

copol yner e a fil W|th he de ass transition
tenperatu OP n%ﬁgg{a ﬁtag %15911 %mrféefor@m inaoéwe gg‘i‘mﬁ%tg%ﬁl bed in U S
Pat ent  NocoldreddddifEkS, 4 tie réddbdcﬁiidébr mdleng&@aeranékﬁmﬁy dmght@a&lﬁm oyed in the
preparation of the coatin mer bl ends

O ovi do, 858 edessywith sboyt0vks @abougﬁaésarqferr@ﬁsabpwaﬁ%ne@b@ngﬁmaég of  about 190C
(o about ey 1 LYY, SR RORSIRLENEORRLER Bl Sz | 1Ol ude, but

are not Iimted to 1 ne ar’l sem -crystalline
- ther nopl asithickedlerd aibslxatqj(diskz)nﬁd;etnauwjr mifﬂmbe:,scqnt)ltheoh@iﬁa prafefablyc| udi ng, but

not limted to.  linear a f| ns and cl udi ng pol yet hyl ene,
chl ori nat®4 B‘@PV«Q?WY% MF%’E)@ q@ﬁm’esc Wl yesters

(i ncl udi nfediddsh c&ﬁfms’e'a@hﬁs&ﬂe%whlhﬁé N@éﬂ@ﬂﬂs@i@i@y Ta?th@ﬂ:ﬁ&ﬂ’é@lk pkg. pol ybutylene 20
t er epht hal at emﬁol ycycl ohexyl met hyl ene terephthalate, and the Iike),

pol yal¥h dexavelepgih,yexedediog 637, withcabauli 78p tolsbeut A% Prefmeﬁeaboufdo%ﬂpdr ogenat ed
| | the.li ' | yeth
01 § ones %o ity Pefet e pe 0% B} R sP el beeiRstl Pispber ot ner

ket ones, tAB&singail25mm Botkabstagesky i ncl uding, but not limted to,

hydr ogenat ed pol ystyrenes, synd| otactic and atactic pol ystyrenes,

pol ycycl ohexyl t hy| ene, rene-co-acrylonitrile, styrene-co-naleic
anhydri de, &Oﬂﬁﬁﬁmmyehy thesi)%v grpetn @ﬁéomwwebswstce@mw udi ng, but not

limted t snpmér/@ﬁd?%ﬂt% Hﬁ@crs%l)ﬁﬁﬁibllt d&?%éﬁ%(%valmﬁeﬂéﬁﬁ g&ﬁbeal gl m de

copol yners, pol yacrylonitri , pol ycar bonat es,
pol y plife nyaight percénd (vei%4) icolotanthian b useditwithotp tb aldut & drt%@refmnds@ 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




derived from 2, 6-di met hyl phenol and copol yners with §9§ 6- éddsrret hyl phenol ,
and the 30 i ke) et hyl ene-vinyl acetate copol yners, wa nyl acetate,
liquid crystal polynmers, 4 29 June 2005 WO 02/ 29801 PCTI US01/ 26275

et hyl ene- tet raf | uoroet hyl ene copol ymer, aronatic pol yesters ol yvi nyl
f1 uori d¥0 9288 vi nyl i dene fluoride, polyvinylidene cﬁ?W? 02627 gef | ons, as
wel |l as thernosetting resins such as epoxy, phenolic, alkyds, polyester,
pol yi mi denorp ptejeared; sueknas, polyethenaide ini whicldsulonddiandine or dpiydianitibehasi des, cyanate

ester n n en tene re i n ditjon.5 to blend
cgpol f/merbls‘3 Xﬂ{bﬁﬁﬂ?gg Z@}f\éf’ a Wd?j’&?n%lc’%%s I :ppiggméﬁ ntsi ng Zt | east
~one of thg PiebiBe (di@hdﬁrﬁﬁdeéﬁequ[@ﬁiﬁMa&ﬁmﬁ%@FB Iﬁ@ﬁmma G&@e terns

"pol ycarbonate', "pol ycarbonate conposition”, and onposi tion conpri sing

aromat i c CHeAHSAASUIREPRS CQRIPRSNg 3t Jeast pae of the &mgmgrpﬂa@m, avdwthety. st ruct ur al
units of the fornmula (l1): 0 -R-01 0 10 [0016] in which at |east about 60

f th di cal d
PorCE oo TS AT St s OIS B AR o oo

ar ona radi cal s.
Pr ef er ablpyovidid thesthemmosat cptmess sufﬁmg&rﬂow undehi tbeedtar@mig condditienspgo ef er abl y, a

radical of t for 0017] wherein each of A and
A2 is a rﬂ?ﬂ'@ﬁ&’ﬂ“?‘@n& dé‘ﬂ‘ieaé po ﬁ?}feéafﬁg UWLPP?IEQ}TJO}%H%Y BY¥¥gi ng radi cal
having ongiydlers wieh dkeYaR: s ﬁﬁsﬁ@ﬁ’ﬁ:ﬁ@&ﬁu&s # HAP b wvartibedil t6 58! ary

~enbodi mrent,” one atom separates A from A2. ?Bst rative, non-limting

exanpl es 2ble to adjis dleglass transitien tewera%maofa@lasﬁc @omOPcﬂmyr copelpe) -, - C(0) -

e e i SN R oy BB B L e
cycl ododgplresiBIogds, @eniasaﬁosadmﬁwdyh UCBE@QI;eantﬁS}SBfl&m(&ngfpﬁﬁkaﬁH Y' can be a

hydrocarbon group or, a saturated hydrocarbon group such as nethyl ene,

cycl ohexffaied#).apay besppiapyd m&@rpéepa{aaeqsqth@@ﬂamsomﬁm Bighisan be produced by
t he inter E{Qrﬁf)lglpoiyﬁ%f; blefR pPJVlde, 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 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




di hydr oxy conpounds in which only one atom separ ates ﬁ . As used
herein, 5 29 June 2005 WO 02/29801 PCT/ US01/ 26275 ? ern1 dlhydroxy
conmpound” includes, for exanple, bisphenol conpounds haV|ng gener al

formul a g 1) as follows: (RB)P (Ro)g OH OH (M [0019] wherein Ra and Rb
each reP 13 hal ogen atom or a nonoval ent hydr oRe¥B¥ 2 dup and maybe
the sane or dlfferent; p and g are each independently 5 integers fromO to
4, and Xa represents one of the groups of fornula (I1V): Rc Re -Cor -C Rd
[ 0020] wher R .and each |nd endentl rese t drogen atom or a
nonoval e F ﬁgﬁ?ﬂ%¥°%@@¥?8qﬁ@@F %U%SE qgmgydlvalent

hydr ocar Qogyinglidue fudi¥R 2y vasiTEer | Ulllalﬁder ?éﬂo‘ﬁ@ a5 981 ai itiniobdihgexanpl es. of

sui tabl e "di’hydroxy 10 conpounds i ncl ude hydric phenols and the

di hydr oxyesingisechias enosy, phenslintaikyds, h@lmswcaelmn@ tolpwtthamednipgraliftied or fornul a

(generic at e {5 cor por at ed
herein bya}cﬁ ﬁlg%ﬁglgeshc}#éic?sﬁ?r ‘\’/‘@h’l P peng?dyg E‘???‘ﬁr??mse‘}%a ﬁn of the types
of bi $ph&6161lendspmpolméﬁ ff@ires[RYctiol pfodiieaftofgodids éddipidingdat 16dst | ) 1 ncl udes
the foll ow jlg , 1- bi si4 hydr oxyphenyl ) nethane; 1, 1-bi s€4 15

hydr oxy pHEpgTth %aws,p aptics. pi s(4- hydr oxyphenyl ) propane (hereinafter

"bi sphenol A" or "BPA"); 2;2-bis(4- hydroxyphenyl) but ane;

2, 2- bi s(4- hyd[aemmwﬁeraﬁttﬁ@ﬁnnslspo@carﬁanﬁf by gs phenyl) propane;

1, 1- bi s(4- hydr oxyphenyl ) n-but ane; “br s( hydf oXyp enyl) pheny! et hane;

2, 2- bi s( 4omyabitiony;-ahd ﬁmﬁwﬂptbmoyrlp)lmpg mpmam; cafhohate chain units” includes

D S o PSR R B BT L2 L oy

cycl opent ane; and
_Rl_o_lL_o__

4y

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,




bi s(hydroxyaryl) cycl oal kanes such as 1, 1-bis(4-hydr 1)

cycl ohexane; and the |ike as well as conbi nations cgﬁgﬁggﬁﬁé at |l east one
of the foregoing. 6 ------ ------ 29 June 2005 WD 02/29801 PCT/ 11S01/ 26275
[0022] It is also possible to enploy polycarbonates resulting fromthe

pol ymer WOR2MAL of two or more different dihydric pheﬁgwgﬂ%ﬁaé%copolyner of
a di hydric phenol with a glycol or with a hydroxy- or acid-term nated

pol yester or with a.dibasic_ acid or with a hydroxy acid or with an

al i phat'i chefese 'dhidroxy wemparad? ingludesy boeramplesbisphean] goampounds kaxingt han a

honopol y I S| se. Generally, useful aliphatic diacids have
from?2 tgﬁé%%z?ﬂﬁ%(gggﬁgﬁéng preferred aliphatic diacid is dodecandi oic
acid. Polyarylates and pol yester-carbonate resins or their blends can al so
be enployed. Branched pol yca®onat es am@halso useful, as well as bl ends of
| i near pol ycarbonate and a nched polLjgar bonate. The branched

pol ycar bonates may be 1Q pr a branchi ng agent during

pol ymeri zati on. [0023] %e OFre well known and may
conprise polyfunctional or cont ai ni ng afllf) east three
functional groups which may be hydroxyl, carboxyl, carboxylic anhydride,
hal of or nyl an 1. Xt.ures . c rising at l.east one of the foregoing. Specific
exanples” i nol OLSPHERER RS FRUT qesiyrSrto@i 4 FRBt APR S0 AMRIGEIAL, “urf el 1111 ¢
tri chl or inggrocdiBdnSrdip e mas Yo B eaid ordiffeadhe p and alatdeablh firdefRh@AAY . tri s- phenol
TC (1,3,5-tr|s((p-hydroxgphenyl)lsopropyl)benzeneLi tris-phenol PA

(4( 4( B, 1-inpgeesoiramy Bliark yth&nigpiesentsiope pf the piaupsof Hermuts %8k hyl  benzyl ) phenol ),
4- chl orofornyl phthalic anhydride, trinesic acid and benzophenone
tetracarboxylic aci¢gs and the |ikege The branching agents may be added at a
| evel of about 0.05 fjo 20 about 2.0fweight percent. Branching agents and
procedures for nak+ﬁgébfanched pot§car bonates 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 €¥htenpl ated. [0024]
Preferred pol ycarbonates are based on bi sphenol A, in which each of

[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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25 A and A2 is p-phenylene and Y' is isopropylidene 9Prga§f3bly, t he

wei ght average nol ecul ar wei ght of the polycarbonatg JE“ g t 5,000 to
about 100, 000, nore preferably about 10,000 to about 65,000, and nost
preferably about 15,000 to about 35,000. 7 29 June 2005 WO 02/29801
PCT/USOWP?@?WE‘[OOZS] In monitoring and eval uating pBtYedBBRAat e synt hesi s,
it is of particular interest to determ ne the concentration of Fries
product present in the polycarbonate. As noted, the generation of

Si oni fi cant Frioss) Gl b7y bAyRAHIES R AR R, 7 eSUL L ing L

uncontrollabl v or ereln erns "Fries" and 5

Fr| es pipolgnetizatide nbiwe mmmﬁﬁremgltgmaphemlmi dopsipaaaife dilgdting the forml a
wherein Xa is a bival ent radical as

descr i be@i‘%ﬁ’ %ﬁﬁgﬁ’f’?lé’ﬁwwl?hyd@%}’r H{ﬂchi Tppgtedpplyester oA ditasie pol ycar bonat e
conposi t i,gR ofR¥h Q'h?&ort%id‘bﬁj Kith &k 51%’{}%11@%%%‘5 [t eved ol ?ﬁdté y incorporated in

resin conpositions”of ‘this type. i tives are, 10 exanpl e,
fillefs oopquenmfrajhenthag aelngmmcrkymdnam«asisetda‘bn Use.z@ereerallgnisefkaliphatics; | i ght

stabiliz ticlzers; statlc | d.r.el easin, agents

addi tion ﬂdﬁg?vﬁif “b#é’\/@\%?fﬁdlg dﬂ%‘pﬁnﬁ ‘a"‘gés‘b%‘ Cconbi nat i ons
conpri si IﬁdaPolﬁrﬁﬁlﬁfes %Gbog@stérﬂﬁrbﬁﬁﬁt@&ﬂhé‘& thafitedds ¥asatsoipeanpl es of fillers or
rei nforcing agents include glass fibers, asbestos, carbon fibers, silica,

tal c ande@Rloyed Branchesnehicarbomases #st also neeful assvelkas Rlsinfs ofdingari ncl ude 15
t h d
11T SBSB k2 L L BRGR ( 1

trinmgé hybrepdm&lmhatdmgab&nﬂﬁm%nmunagpmlmemm:s i ncl ude
oct adecyl - 3-(3,5-di-tert-butyl -4- hydr oxyphenyl ) propi onate, and

pentaerythrit b%%aﬁ%}% éS 5-di -t Q‘Kf{ )
hydr oxypheny! B33 pibsss EeaRpIeE OWP W COFPFiSG er s i ncl ude
2-(2- hydf)&lﬁﬁnéloﬁgl &M&%ﬁﬁ&ﬁﬂé éo@i?a'ﬁﬁ@é dt13% ke ftmctlonai groups which
2- (2- hydr oxt; -tert-octyl phenyl)-benzotri azol e and
~ . 'may be hydroxyl, carboxyl, carboxylic anhydride, haloformyl and mixtures
comprising at least one of the foregoing. Specific examples include trimellitic acid,
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.




hydr oxy- 4- n-oct oxy benzophenone. Exanpl es of plastici b§§LS, idb%l ude

di octyl -4,5- epoxy-hexahydropht hal at e,

tris-(octoxycarbonyl ethyl)isocyanurate, tristearin and epoxidized soybean
oil. Exanples of the antistatic agent include glycerol nonostearate,

sodi um Y0 sul f onate, and sodi um dodecyl benzenesE¥¥BH¥EES 8 29 June
2005 WD 02/29801 PCT/ US01/ 26275 Exanpl es of nold rel easing agents incl ude
stearyl stearate, beeswax, npntan wax and paraffin wax. Exanples of other

resins i ncl ud&0035} Ingpenitarng and eyalenting polpesrppate pyrithesis, it is phpaytimiar ene,

 The Tor ognes SRAMAELE oA0 AR R RARG BRI ey SR R et ar %

sui tabl e & ﬁdtaalpthel genefmoﬁ bfslgﬂﬁmmg?rﬁi probiget 6N TELANE PSIFmbrdrark PRl Ng t he
corrp05|t|on e color is |rrparted to the substrate with a col orant

[0028] T
(e.g., dyeu m,suﬂgwmltml ple el beliariey. Asyred Aersianthe terras tRﬂ§ ‘@ col or ant is
chosen t GravgitnRPMGE Dibotatin
by- products) rEd fl produ%g 3a€gm?%£§§€?r9€n\ré{regrﬂglﬁg&% g?t ain the -desi red
color, while controlling transm ssivity, at the readback | aser 10
wavel ength to greater than dBdut 68% vRBN traversing a 1.2 nmthick
colored substrate (disk). o &bnpventional belief, the substrate

may be fluorescent, thacB i 5, i of a rticular wavel ength. In
this enbodi nment, t he ol Or ant \or egce material which has a

fl uorescent col or em ssion ength whtr€h is not equal to the readback
| aser wavel engt h, and preferably different Moy _at | east about 10 15
nanoneters (nm (i.e., higher or |ower) thdn the readback | aser wavel engt h,
with a difference of about 15 umor greatber pref@®rred, and about 20 nm or
greater especially preferred. Here it is further preferred that the
substrate hav ' i ack | aser frequency, of
greater than E@g%&%gwﬁa ‘;ra}é%\r}t:gra%llgaﬁ%desiatfgr%%qnﬂ?c RIWE| ored substrate
(di sk) . Formi}9@8]) supeire possi ble fluorescent colorants include: DESCRI PTION
COWPCSITION C. L Pi grrent Red 181 benzot hi ophenone (C 3HL0C1202S2) C. I

Sol vent Oran raf{2.1.9- t hi oxant hen- 14- on
gFOOS?’] 'Ehe Do ycar onate composml\élx\lwﬁ}my also)include various add1t(13ves

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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C.I. D sperse Red 364 2(3oxobenzothien2 (3H) yli den) enz (wél ophenone C. 1.
Sol vent Bl ue 97 ant hraqui none 1, 4-bis(2,6-diethyl- Pﬂff% nl)

am noant hracendione C. |I. Solvent Geen 5 3,9- peryl end| carboxlic acid,

bi s-2- net hylspr opyl ester C. L Solvent Yellow 98 2-oct ade%xl { hi oxant henoi so
qui nol | MABAPEM1 9 29 June 2005 WD 02/29801 PCT/ USOL/ BEPY¥YA¥ el | as ot her
fluorescent col orants, and conbi nations conprising at |east one of the

f or egoi n col or r&@ Bq[IOO,SO Furthe col or or design nmaybe |nparted to the
subst r at X@WBI ¢ speing asentpyrAludgsioal stRseade: Repswa MmbB vax Ak bsor pt i on

Per Cont QRS afipled Dothe? reeg S U ol SBybRgflaposed on a i de

of the di'sk opposite a data storage |ayer or
whi ch ar epolystang, polymethplosétharditeesd pilyphbeylaie skide.cEombibatioanyf anpl or or

desi gn, d whi.ch optj ) | ud kle, i.e., visual
o Tects B Seie R e teh ot R PR A Pleret o | (1 n ¢ he
- formof finaksing the Hibsg ofBE édn?ﬂoﬁ&atsﬁpﬁﬁﬁlh R P&%Jﬂ. ke, as well as

conbi nati ons conprising at | east one 10 o the Toregoing forns, with flakes
preferred), titaniumdioxide (TiC2), mica, fiberglass, angular nmetanerism

material s sucH02y hemaleﬁﬁmmaarlzed@aﬂhaf@rstr%w%eeolora@{%nﬁﬁ air Cyan/Purpl e
gﬁgn(g com) Hﬁguenetb}et}a?giiz ' rBDhufodof 88 e oJIb AR libsen B Al plFaRAe 42 L T OT NI B)

as wel | "as”conbi nations conprisfng at” | east one of
the for egobsngtehmmgadonmﬁlﬁmtsiic,]tﬁf ;{r@iﬂ@t&)jwhlchla'ddhcb ideta réadovt keorgl asti ¢ and

col orant, he [oX0) optlo |nclud var i addi tives

or di nari % YWGF%@(W&CP% 'Fﬁ@%’ﬁﬁ? SissYita ﬂiﬁ’lr d&%é € Such additives
may i 1c! yeelaiptt, RXdrelidHiffn BORESR! WikinltHaF&Sifg a ARk M dofor@pent s (tetra

al kyl amoni um benzene sul fonate salts, tetfa al kyl phosphoni um benzene

sul f onat éubsgate {disk).abenttatkto Iconae)ltlonnlcheuefr the ebsiratgmay bafleor¢spemtit aer yt hri t ol
tetrastearate; .glycerol 20 non ate,. and t.he | ke and the |ike, and
conbi nat ﬁlbaﬁgs, %%%gt arpdrtéc%llar gggeﬁ g’tﬁ?eirbtpls emgocﬁlment, tné cé:lorant 1Sa

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—octadecylthi0xanthenniso quinolinfionr




| the foregoing. For exanple, the substrate can conpri 391%5%6&50'01 t o about

0.1 wt% of a heat stabilizer; about 0.01 to about O: an antistatic
agent; and about 0.1 to about 1 W% of a nold rel easi ng agent; based upon
the total weight of the substrate, [0032] Sone possible a1 |.oxi dants

i ncl udeY %P8 anpl e, organophosphites, 25 e.g.,  TCTUSII627S
tris(nonyl - phenyl ) phosphite, tris(2,4-di-t-butyl phenyl)phosphite,

bi s(2,4-di-t- butyl phenyl)pentaerythritol diphosphite, distearyl

pent aer y bkl 84 othkr FOSRBAtIcBloAMAE, slitombinlifons drpHsBizRe AR RPSRRD! S,

pol yphenal s and al kyl ated reaction products of pol yphenols w th dienes,
such as, ToregoiRBQatasInes. tetraki s[ net hyl ene(3, 5-di-tert-butyl -4-

hydr oxyhydr oci nnamat e)] net hane, 3,5-di-tert-butyl-4-hydroxyhydroci nnanat e

5042 3i J;J ngt 2 8 t?/?]\;;f%tg%{ca%ﬁgédﬁgt{en%g%@%tqﬁ%ﬁp?[%tesag%g%éb? 4% ed reaction

- pr oduct s deamkative tagerovtacholoesurd calimrise lan gesodpa ok geneentagé kmitatioad Thy dr oqui nones;

hydroxyl at ed . t hi odi phepyl ethers;, al kyli.dene-hi sphenols; benzyl conpounds;
oxt er 37 ofletaris® [axscy P T bspEet g § AN S HPRB Iy PORMERFE aci d i ¢h
monohy dr of inQetvitieh Y4ty Sbrage By ORRILE are %a@%ﬁlro? ite sides of the disk, can _

beta- (5-tert-butyl -4-hydroxy- 3- met hyl pheny 5) propionic acid with

nmonohydr e awy cojss oy depign. sucldseolesigs whiek peliopaltyfinelides aparkle, ier, viswdloar y|

conpounds u as f.or. exanmpl | st earyl t hi.opr.opi ona ,

di | auryl Pﬁ?‘%sp‘%@fﬁ Shig de mca&?‘efﬂf%ﬁ&ay% i %“P‘b%”r‘gﬁé}?%""&ﬂ%&%“ﬁ% like: anides
of bet a- cBip® potiticles; pbwiitant t1-1ikByd el upbrantirdationy ORIpHEing atd@dstineand the i ke,
as well as _canbinations conprising at 10 | east one of the foregoing. [0033]
Ot hed0 porithe fuegoingdpams, with fakes arefprpdpitaging digride (T¥hhmiele: UV absor bers;
stabiliz C ' : Ll kzen - cidic

phosphor %E%gﬁgséé}lggﬁglgh%%%%g@a&ﬁﬁlg %‘gié?‘%gﬂ%#éﬂn%ﬁsﬁso léllglrl%r 8§<(?de and/ or zinc
sul fi de ghrdmafFlag<Cyan/Purplei26a (domn{endialraaiilablelfromeFick Plodudts, Bajta pl asti ci zers,
dyes (quinines,  azobenzenes, and_the 15 |like); . among others, as well as
conbi nat Rifs Califhiia).amege athien raaferaly Avkas cambingiamg o RFsagdtictstves. [0034] In

order tOoﬁé&ﬁhéf&re? o PERE ety of the plastic, particularly
pol ycar bonat e, cafalyst(s) nmay al so be enployed, nanely in the extruder or

ot her
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 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




m xi ng device. The catalyst typically assists in contzggl | |%® t he viscosity
of the 20 resulting material. Possible catal ysts incl rsaal kyl amoni um
hydr oxi de, tetraal kyl phosphoni um hydroxi de and the like, with

di et hyl di me | anmoni um hydr oxi de and tetrabutyl phosphoni um hydr oxi de
preferr ye 02 ”H‘Fﬁ catal yst(s) can be enployed al one or $ HUWYAt hat i on with
quenchers such as acids, such as phosphoric acid, and the |ike.
Additionally, water may be injected into the polynmer nelt during 25

.coﬁpoundbagie%loungm&%ﬁlggﬁ]eﬂﬁtgta HRPRIA BORRUAR R R ohja gipve residual

vol atile orage nedi a can uced by first
form ng bfmrqad:ras:ﬂanﬂdlwhgexmdlenegmﬂqmtadd:ydﬂoqnmm|hydrony.la:tscbl capabl e of

d t , h W
ot ruaer todhntl Bnel ARHR R RS Pingd Crnir Sede ehbee Bt 20 June 2005
V0 021 28R kn BT BRMAERPDraN IS TR MERRMISAA: oG d@hgeant (e.0.. in a

pell et, powdéer, and/or si‘nul f an€ously fed through a
hoppeb i ertass oﬂ?@tae()ﬁttﬂlltrb‘@tyl,‘i bydmﬂyé-m@thﬂpmw)@mpldn@ acidptithonal | y added in the

feed throat th h t t t_of th t
ot i ng. RGRoIORGS Bl PR HeBh g B P TR] el o St R e
mai nt ai nﬁfdeﬁ:mﬂe,mfeatyﬁme@bbmndm @han&ﬁmm@ﬁoﬁa& to nelt the plastic

precursors w thout causing deconposjtion thereof. For polycarbonate, for

“exanpl e, difridepdthiadinrepionste, Mdshn kepuuidespfpiaud. S Ibtortdur- be used, with about
260C to %ﬂ?@@%ﬁ* ?oﬁnﬁracfﬁdand%éﬂﬂgae{sl%ll&Q&nﬁ:ﬁ&io&?&?@encgﬁt' n the extruder

shoul d to m hi m ze deconposition imes of up to
about@ 2 temnuﬂesftﬂi)fo(agnmg. or nore can be enployed, with up to about 1.5 mn
preferred, and up to about 1 mn especially preferred. Prior to extrusion

into the desi form (typicall [lets eet the |ike, the
m xture can JB@M%W&B%&?ﬁlﬁ%ﬁ&%’é‘%b%%mfﬂweﬁ@?ftmﬁ% ring and/or the
use of aakREMER stadAEAKss sBdh 4 I thhci@wnﬂa%tﬁﬁﬂ@t@ﬁelgn@ﬁ&lbFpﬁ&bﬁor@ﬂm anmi nants or
deconposition products 15 [0037] Once th astic conposition has been

pr oducedbased cosEneupss); hindessd phenels; zmcma,ﬂdfané{ogmm sffulepardiclas;usi ng vari ous
mol di ng ARH s (RERET 508 trh SRYMINEESers FBRS((Binfhes, azobenzenes, and the

15  like); among others, as well as combinations comprising at least one of the foregoing

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

11




nol di ng techni ques include injection nolding, film caggi n% 0ﬁxtrusi on,

press nol di ng, blow nolding, stanmping, and the |ike: 0[ e substrate

. has been produced, additional processing, such as electroplating, coating
t echni ques gqs in coating, spray 20 coating, vapor deposition, screen

printi 2\300 8% ing, dipping, and the like), I|aninati&/USOU%%% ering, and
conbi nations conprising at |east one of the foregoing processing

t echni quelher deprigixddivdthshealoran (d.0na kpylld powder mdfdediqaid formyasd be enpl oyed
to dispose desired l-ayers on the colored su strate.c@{[%8038] An exanple of a

pol ycar bé’f‘\‘&fl@m’(ﬂ’ﬁ‘il&?@tt@f)ﬁ%’éh?éﬂ‘?rép.t‘égﬁ?ﬁ?ﬂi“é@é Op ke 90J01aRi @B b6 on ol ded col or ed

pol ycarb B EAthE f i inedat QR dnonednh 1 ORBs | fne NOl [ ow (bubbl es,
cavity, gﬁg&t Lg“#lﬁgerft ore@@% eé}B( e adfn, Iilgl}nastulﬁcs, Bﬁ%s,eceram c, and the
| i ke, i n injegtionu®lding mechiwohother mdldieg.s, spheres, particles, and the like)
core. Disposed on the substrate are various |ayers including: a data

| ayer ,. di el ectynl aye a,.eflective | aver nd/ or._a,protective
aver 5 as vel 0058 DR e g Bippfilsa f s S5 g iRersind o 021 25801
PCT/ USOL i 2Hdplhstio ptec@itts @lthdubCaubing dgoinpositictytiireof. Fommbchdy@ks conpri se

conventional materials and are disposed in accordance with the type of
nedi a pr & esEHEPle teppeEatuen plfaboyt 320°% tpabant I6E G ropnbused Wil abP¥e | ayers may be
protecti ' | LOry : : Lalectric |ayer,
nd t hen i W Sbqu PR, SRy, BEkRaakONRR b bR e, S
with an bptonwoiéd idenioinaze deeorhmyition. dR sspteseedings of heptoabmdinieutss de of t he

substrate.. Meanwhile, fqr an .optical la, the lLayers e optional
decordt i vain) SRS sl aviipes b P stk PR 0D BENEd: i ¢ | ayer,

- and dat apih Ay R¥eied. %b%%m@%ﬁ@@%ﬂa%ﬁ@@@z&u& BiiREs, i n contact with
the substrate. It is understood that the form of e nedials not limted

t o di sk- sheapaebnnthertiky, themitye einaptionelly b filkered, bech 23 by mele Gherngat ed in a
readout deyice. [0Q39] The .dat L orage |l ayer(s), may conprise any materi al
Capabl e SRUGHE PGt 2 R tata 0o Bt i gavsPREE b SarGRIR] i e, “ragnet ¢

| ayer, oOdednipBdfi®igo@Rtis ¢ | ayer. Typically the data |ayer has a thickness

of up to about 600 Angstrons (A) or so, with a thickness up to about 300A

preferred. Possible data_ storage |l.ayers include,  but aire )
15 : [0037] Once the plastic comiposition has been produced, it can be formed into

the data storage media using various molding and/or processing technigues. 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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15 not limted to, oxides (such as silicone oxide), gﬁ %Otjh el enent -
transition netal alloy, nickel, cobalt, chromum t pl ati num
terbi um gadolinium iron, boron ot hers and al l oys and conbi nati ons

conprisjng at |east one of t he fore90|ng, organic g% £®§B cyani ne or

phthald@?gﬂgﬁg‘type dyes), and inorganic phase chan S %ﬁﬁbs (e.qg.,

TeSeSn, 1nAgSb, and the like). 20 [0040] The protective layer(s), which .

pr ot ect e a thickness
33 das br lﬂg?&rego%ac‘yersaﬁ(ﬂesgtl ?rrs co %Hﬁ%ﬁt'fﬁn%l mate % .

of greater than a m crons ess t han with a

t hi-cknes sireafispaded i acaﬁﬂﬂncm rwithetBestyyper o irmdm@mduneds (ﬂtme:mniptndfom ﬁtss and a

t hi ckness f ab OA or Less es‘)ofm al J}/ tg* ferred The t hi ckness of the
& laYF €C

prot ect i V& %cayf@ﬁlesf © ayers 13y e profyett 3yEm 842 StAragelayer, py t he type of

read/ Wi t#.12Ric TR 3Rd S8k ﬁl'a@éﬂb}!:%d a&- cﬂsposé’afiﬂ B&iAcE with BlelsGbsirlb, MBNEt 0- opti C.
Possi bl e protective |ayers include anti-corrosive materials such as gol d,

si | vers, nwithran dptongkdegorativi Ihyer disposed mthﬁwoat@I@I@memubﬁtrmt ri des, anong

ot hers), arb e carb nd t hers oxi des (e g.,
silicon i@i‘g oﬁé" S&F‘F’éﬂr C\la B%Iq?'ﬁ%rn? Sté ag‘?goretré e)daye pol yacryl ates or
pol ycar b%ﬂésﬁﬁé lay@aehetivé la!yéﬂ dileciaiagbr, 68 A Sdralgé hgercvaﬁ}b@n and the 30

| i ke), anong ot hers, and conbi nations conprising | east one of the

f or egoi ngubsequenizlieleriifelayey GEconiags VGQ’/@%@&“M US@QW‘G’Z‘T@'C fhgdam The

dielectri s psi des of the data
storage | g%?%g%g‘é%%tgm%%nﬂ%ﬁs}%‘?ﬂoy@@%gbﬁéhﬁgpon pqo% ers, can typically
have @ tatdomkrodsisd infa regiobodeviceexceedi ng about 1, 000(err) and as | ow as
about 200A or |less. Possible dielectric |ayers i ncl ude nitrides (e.g.,

silicon nitri u'nu nitri and 5. ot hers o s.(e.q., alum num
oxi de); carbi @ggg]alleb ?a @fﬁgei%ﬂ?sggﬁa%f’%nse Apmat Ogéﬁgn"%orrpri si ng at
| east on@erﬁévameaata Qoeoa aﬁ@)pﬁaﬂl ﬁydr%éignetﬁﬂmg, c@h'ﬁ@.@netérﬁlbtfbﬂaﬁf s conpatible

within the environment and rg@e erab not reactive with the surrounding

| ayers. [Typiaally therdeta layer baad kllleaWruPé‘) aboRAP0ATEsivanH{A or 90 witknt ¢ hi ckness
10 o O A P S BB Bl g, 1201 S 0202,
about]570Q4 [ahitedde, omd%Q(sﬁcHdélsntkmwldeﬁ rare earth elcment 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, 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,
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about 300A to about 600A generally preferred. Possi bI2§ refidzﬁti ve | ayers
include any material capable of reflecting the parti JF%FF ergy field,
including netals (e.g., alumnum silver, gold, titanium and alloys and

m xtures _C rising at least one of 15 the foregoin and ot hers).
[ 0043] %ﬁ?ﬂg}é}gﬁ"{i on to the data storage |ayer(s), di e?ggﬁ#ﬂ?’léép%yer(s),

protective | . i I , A n be enpl oyed
such as | ubri 3%‘?{13@7 %%?ﬁg%k%&%t%z%hsay‘ﬁgﬁgglonl%hlgr%f%Aetl%%ggsi%ﬁg]?ude fluoro
conpoundsdatesess [afel ind dreicliton eaiployedastheatgomadles, cannypidalighdvielse. 20 [ 0044] The
follow ng_exanpl gs are provided to further illystrate the present

i nvent i onthé’wggﬁfteupttﬁq? gding O%éﬁﬁ%gwﬁ]%é?wa&ﬂmﬂégwi%%] Col or ed

pell ets r TAR I : | SEOR o resin powder
(el ¢ 11 oy an RYERRIEplt fOlePUGNG ) SRR o SRR e 20 T ar

wei ght5 of othdyedpioxids? (8 0algmmme opele); sobides (genuiliyomumdddn)zmdon GPC) with 25 ,
colorants specified in.t het Tatbl e. tEOErmI at i ons, @I so ing¢luded nold rel ease
agent (0. WFOHHIORS ORI 1R 0F BEPE FUEORRMATIE: FROE P& 9228); Bi s(2, 4-

di cunyl phagalPenipassly withintted endir&ﬁﬁ(bﬁ%ﬂ?ﬁef@ﬁﬁly AotirekRfve with @e 02 W% . The

bl ends 14 29 June 2005 WO 02/29801 PCT/USQL/ 26275 were nelted in a 30

m || i met eurewRdngloNers. scr ew extruder, passed through a die, cooled, and
pell etized. [0046] Resulting pellets were injection nolded into 1.2 mm

t hi ck conpact : ‘ I s frel Mar at hon
Series, CD Li rgg@f@f\%ﬁé@%@%@mﬁg hIaD‘rfég{:%ggﬁ? ?\l%/ﬁlfé%ﬁgsis?(? %%%Qgs fol |l ows:

Bar r el0 Zosufficieneomt of eeergl (e dight) 2béhable data batmikvaB 3D@icallpthel Tenper at ures set

to 45C; Injection eed Profile of,.about mllineters, per second (mms)
o about  BHeH Brers) Spdguss isstast piy tentOATrsP T & BEEEUN, 150 bar ¢ o
about  550,H3@¢300R tSAREEGI0AHRhGAINDrEERRS PoGibld FFBedtive 8RO incRidPmmyt 0  about 0. 25
seconds, 5 stages; Cooling Tine set for 2.5 seconds; d anp Tonnage set 10
for 400 kipteniahcapsble ofrefleativg thegagienlaanergy Geldpaeluding metalsi(®g, Posi ti on Profile

of - about ajliznn%um, silver, gold, titanium, and alloys and mixtures comprising at least one of

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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mmto about 4.5 mm 4 stages. The resulting disks wer Jtesﬁ@% for Bl ock
Error Rate on a CD Associates SL100 optical tester. F8&%“Error Rate
(BLER) is a neasure of the nunber of bl ocks of data that have at | east one

occurrepce rroneous data. BLER is the conbinati %)

1+E21+E§/‘?°€¥%’ E22+E32 errors. A Block Error 15 Rate g@f[ggm S8t 220 pul ses
Is typically required in industry, wth below 100 preferred, and bel ow 50
especially preferre 0047] Pellets were also injection nolded into 1.2 mm

t hi ck colvstemelied i 3%mtg,lhmeter (5wy) teincscrsvaexaadar,passpdirqugbdiconet er to

determn ce at 780 nanonmeters (nn), (i.e., the wavel ength of
t he optlgaélpfﬁﬁ%ﬂé@ﬁ@@ If the disc is not readable by the 20 tester an

error nessage i s given such as: "Unable to Retrieve VIOC (1FB)". Which
neans that th@odestesulticgpedlets mete iej&&tmhlzﬂcﬁdtdﬁrktel'z\rmhﬂﬁdc cbatphe of Contents"”,

t hi f t h th teri t he di . 15
26 June SO6ESERoBPagTTPMEY G MR AR BB Yo | oadi ng %
TRM ak  Elcged MoRl: ERocefsie nd SRR flists: ﬂrﬁ@hne"l‘errfper%éxr@ofp Bef 2602 It. Orange

R672: Cl Sol vent Orange 63 0.005 94.8 Pass 15.4 “fluorescent dk. Orange
R65: C. | to z:hogh?éﬁfcméazi Tenpaatoessed i 45°@abgectornSpekd Brofitesafebaut Mhigent a R663:

Kenawax Fl. scent 94 s,38. 5 orgescent YP Bri ght ened
o Rrs: e REGRDbee Rl 35ats & BB s Ml ASG R R |
2. Shi s( 5'ofib%&t 130Ukt aBout 850068, Saedpen Xacidhy Plesdubv 'nﬁlh@ﬂﬂxﬁf@em{oyel | ow R887:
C. 1. Solvent Green 0.100 94.6 Pass 13.7 fluorescent

about 0.235 seconds, 5 stages; Cooling Time set for 2.5 seconds; Clamp Tonnage set

10 for 400 kN; Injection pressure set at 1795 bar; Injection Position Profile of about 17.0
mm to about 4.5 mm, 4 stages. The resulting disks were tested for Block Error Rate
-on a CD Associates SL100 optical tester. Block Error Rate (BLER) is a measure of
the number of blocks of data that have at least one occurrence of erroneous data.
BLER is the combination of E11+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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Brightened It.

G een C. I.
67.9 fail
0. 060

fail

gl |

wth glass R666: C. 1.

R882: C. 1.

Bl ack Monarch 800 R71: 0.000022 C.1I.

-Engel hard Mear |

Sol vent Yel |l ow 98R73: 0. 00
Sol vent Bl ue 97 0.0004 green purple AMLIO:
Green/ Purple 190 gold silver AMD80: ChronaFlair Gold/Silver
080 cyan purple AM230: ChronaFl air
n bl ue R7260: Pignment Blue 60 0.010
Sol vent Red 207 R203: 0.009 91.4 fall

997 G dspass

lair

31.2
0. 110

@E’H&%e 0.100 65.3

ass
fl ake Carbon

64.

1 Pink

Sol vent Violet 13 R0979: 0.00022
Pigment 0.200 EP 97079 Geen with R203: Carbon Bl ack

Monarch 800 0.0000133 90.9 fail glass flake R883: C. I. Pignent Yellow 138

0. 00712 R36: Solvent Green 28 R0979: Engelhard Mearl Pignent EP 97079
0. 00B29 O. 200 TRM = am)unt of IT@H@E t ransm tted t hrough t he subct rate
BLE - PU - uUliduv I ULI I TV Ul 1e 6 I IIL 'Tm) 16
29 Jpine ?@5 V\b 02/ 2980?%? uso1/ 2627%&?@%5; /ff] #e g& jr”pé%l Test =
did |t play CD optical tester. C . I I nd8 g79test comerqgially .
avai | abl eydaf om Engel hard Beekski T, N R672|- egepmnercimld V| agai [labl e from
d ar. - rl.ot-t Sy
It. Orange R672 CI Solvent Crange 63 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 3IBYP
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
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 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 90.9 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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R65 - commercially available fromd ariant, Charlottg9 NC 63 -
comrercially available from darant, Charlotte, NC dune rcially
avail abl e from Bayer, Pittsburgh, PA R513 - commercially available from
Ci ba, Tarr , NY R887 - commercially available fr Pi t t sbur gh,
PAR882 2@bc‘%’%rs%ali\f:ci ally available fromd ariant, Charﬂ%c:i; t e?I%I%I? R7260 -
comercially available fromBASF, M. dive, NJ R666 - comercially
avail abl e from Rose ol or, New Ark, NJ R203 conmercially available from
Cabot, Al phar g%eﬁi - 3iff% bay crPRBRLE] al | y availabl e from Bayer, Pittsburgh,
PA  R883 - copeLepkieavall able fromBASF, M. dive, NJ R36 -.
comercially @y FL&En c fyg@hﬁg &h Enchl E&ﬁe@l&éf&%ﬂw PA AMLO0O - comrercially

R573- 63k [&i Claihnt @3

available fro Sman vt tte, AMD80 - commercially

avai | abl e fr omgH cefmea ﬁﬁ]ﬂeﬁ-‘)&mmﬁ@lt,%[me’{@ AM230 - conmercially

avai | abl e fr orsdl- eoankteiplBueksble iGa Clhrnf0GEAe, @8 [ 0048] An alternative

t echni que f or RpF-ocluodrcidly ivkizble fidm Beyér,Pitisbug/Par ed di sks, however, have not
been used f or RéBt rarererciphiydiadablirs Ciba ffentodudYt 0 absorption of the |aser

| i ght, which Réf7erimpesislygvaipplofnBayee Bitbyet PAREP 1senprnialy 2veilféle use of opti cal

effects, such, Eﬁf‘i _I’c,cé, 'gIEe'N(F onti sal F?Edia substrates has not been
done because Gﬁ grageEn e » Fﬁ’ﬁrgqlilggﬁ: f a given color is absorbed
. -C availdb se'Coler, Ne @ .

and re-emtteg,d been tried because

(1]

OIMIMErEi e from
tconﬁneaialﬁ il ﬁom%groeklphﬂﬁé Gﬂkb
fl uorescent emls_%bmiaﬁwailhmfﬁfnfﬁieﬁ’Pi\ﬁ&b&%ﬁbe | aser readout system O her
visual effect gsdshafumbiMiySaddole@bm BASH Reb@MeMNr | aser beam have simlarly not
been expl or ed RbBCRGGsially Vailable fr@CERRd: PisbugfPacal medi a consi sted of 1-1ayer
substrat es, suashlasorreidy dviilaliromB¥ee Broduoty, SantalReszaa@tyent of DVD i ncl udes a
second 10 subs¥¥t-eorhnzeycely axkikidfr Breduts; xhiafRos, GPecor at i ve pur poses except
in cases of nAMEI0- cappEiitareilge f Eredncty Panfakgedeni c fillers such as gl ass

flake to produce visual effects nay also_alter ,theole%gidgs; properties of a

t her nopl ast i c ({048} An pliratige feehnqueorpgeduct dilterpigiion, €0l medi a
oLy 2 oS RO SR e ottt 7 v s
br ands oflaseplight,athiciEdiederesiitisdatt fehdone Murthérimore, thansdef optieadl effets,
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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i ncreased appeal in the market, brand recognition, aag Jcan%dgsl p avoid
problenms with wunwanted duplication of data. Col ored apLt: es can al so
provi de an advantage of wavelength selectivity that cannot be obtained
with colorless materials. 17 29 June 2005 WO 02/29801 PCT/ USO1/ 26275

[ 0050] W80¥2%Pbr age nedia substrates conprising vi sUlfT7eY227S have not
previ ously been produced due to the significant adverse effect on rheol ogy
inparted by the visual effects. Previously, decorative |abels would be
glued to a sulG048lDun storsge medipsbpteates comprisiggisuaketiocs havedwbst r at es descri bed
herein c (A ' : trate, i.e., a
ol ded | SRR eEa BrifiEed R Pt BEARERTadioRE R by Slalbelf BT [ CF, i e

vi sual efhydetdsuabetfebie. Bicsiposhe dedoedtiverhelt would bb ghiedoasurficelof thef | ecti ve and

data | ayers di sposed between the visuyal effects and the sypstrate,
opt i onal |sgﬂestrafadﬁre%°m%% theoifates Seseribed hetsifap ﬁaﬁprvﬁﬂ@éﬂs\%@ﬁg Seffects coul d

be emal i i . fiation.
e emal oxefhr Ofthe SUSRALHS, ﬁg&t@ﬁgﬁﬁe{gﬁf&@@'b@%@gg&%%w%is@s&a@f entiation

decoration, anti-piracy, a I ke. e preferred
enbodi nmemtlermatively, ileensuahadirrts eanchediésposei betaheen/tsoi solstratesrwifh fefleciiveons and

substitution e made thereto w thout arting fromthe spirit and
scope of aP‘ﬁgaﬁ? ﬁg‘é’ﬁ?ﬁsﬁ ?‘ﬂﬁé‘ﬁ?‘}fl(ﬂqeﬂu\é\f,éfgw f‘%cptﬁg“f?ét%%%?@?n%d that the
present aHkéRBd dadibe N FRERAAIAL STHekdAshaDyfd0R ot bé bthplS§eddtd ons and not
limtation. 18 29 June 2005 CLAINMS: 1. A nethod for producing a data

storage MBAIFIQUS PWBRYSES WPIHEDS profust differentigtion,desoraticangtirnitany apd B8t i ¢ and

col orgnt hﬁfg forma substrate, wherein the substrate has a transm ssivity
of about %to about 85% at a readback |aser wavel ength when traversing a
1.2 mmthick colored substrate; disposing a data |layer on the substrate. 2.
The method of [005 4] While preferredenbodmmptsibeiaigeenl slwpmsind desaripedf Yagiots ve | ayer on

a side of t ata | aye osije t substrate, . .
rnodxhﬁecagons ané s%surtut?o%gmay e macnﬁhereto mtﬁloutrdepartmg 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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3. The nethod of claim2, further conprising disposing a dielectric |[ayer
between the data layer and the reflective layer. 4. PAdume2®{dd of claim 1,

- further conprising fornmng the material by mxing polycarbonate with the
colorant, and wherein the nolding further conprises injection nolding. 5.
The met hod of claim 1, further conprising disposing a protective |ayer on
a side of the data | ayer opposite the substrate, wherein the protective

| ayer ¢ $es pol ycarbonate. 6. The nmethod of claim5, wherein the
plastic(@@¥%4 ses polyetherimde. 7. The nethod of claim 1, wherein the
transm ssivity is about 75%to about 80% 8. The nethod of claima1l,
wherein the tr ansmﬁﬁwutf&ﬂr&@{@@gtdaya@%rgébm&ﬁ@%mgés% ‘9. A nethod for
producing data storage nedia, conprising: 19 29 June 2005 nol di ng a
material conprising plastic, colorant, and visual effects to forma
substrate, wherei rmelfigsaysterial somsiagtlﬂmﬁism@smlmayt &f fapowt 85% or | ess
at a readpack | ser Ien when traver In . 2. mm t hick col ored

subst r at 8" Straéﬁa&' tﬁ,a‘ﬂ‘% bf?ssal}ﬁﬁmr&?sflgﬁ af'ab ﬂt 73)31 tocbayt stlp/‘b?ﬁat he group
consi st 'r@zgibgékdl%e?%velex{éﬂ{ @hen t}dv%ﬁfﬂglé.n? ghﬁi(fhﬁ%’comréﬂasub l ar netamerism
materials nbi natlh ons conprising at ast one of the foregoing
visual effects; and disposing a data | ayer on the substrate. 10. The net hod
of claim9, wher eidispbiag ¥ dsnbdyeodif thebubstratee a geonmetry selected fromthe
group consisting of chips, particles, and conbi nati ons conprising at |east

one of the foregoing geonetries. 11. The nethod of claim9, wherein the
visual effect’s ar diermethed ploslaimfl, firthx gemprising diseosigrbdlesiivec| ai m 9,

further lgyeggﬁ §1d 9r ﬁ!ll %thﬁ)plgop%ogl? thg g&bs%faeie

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 inaterial 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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| ayer on a side of the data | ayer opposite the substrate. 13. The net hod of
claim 12, further conprising disposing a dielectric 2°dyes2¥¥t ween the data
| ayer and the reflective layer. 14. The nmethod of claim9, further
conprising disposing a protective layer on a side of the data |ayer
opposite the substrate, wherein the protective |ayer conprises
pol ycarbonate. 15. The nethod of claim 14, wherein the plastic conprises
- pol yetherim de. 16, nmet hod .f,or _pr.oducing a data st.ora ia,

orri sing: ol di fi el et BaRERne A, abRE B EaF el eecen:
mat er i alioifgm £ QbShde, WK HeQubsHARIRE B dahEniSYNAS! SBbBut 889, 8r fedsansm ssivity
of about 85%or less at a readback |aser wavel'ength when traversing a 1.2
mm t hi ckit @eotaibadk lasdp stavelbegth avben t20er@fg d UrlemBOMick cvlheed substrite, substrat e has
a fluorescent color em ssjon wavel e;gth which is not _ equal to the readback

| aser wRe | ehgiin the; wiguali edise'si avg salegfed Aromihererapp comsissigpof (&dase. 17. The

nmet hod | &l . rei-n t escent color em sshaon.. wavel ength is
ai 1 1 or enperfn SRS ciolie Sheh. 88 HOLERARE mEGuR, B el i onm | 15,
The net fwﬂlpﬂéin%bﬂbﬁté&oﬂm%gﬂinh%uﬁﬂdﬂﬁétﬁi%ﬁm col or em ssion wavel ength
is different than the readback | aser wavel ength by at |east about (err)
20nm 19. The nethod of claim 16, further conprising disposing a
reflective |ayer dposingi dala bfyer dnethelsubstriteyer opposite the substrate. 20.
The nethod of claim 19, further conprising disposing a dielectric |ayer
bet ween t he ta l.ayer .and the reflectiye |ayer. 21. The nethod of claim
16, further ggrrpri'@lgr%et %305(92‘1“&?’5&8?33‘(%8?459%1 efﬁ"’&?i‘?"eo‘hg%onﬁquae of the data
| ayer oRPRSLA Bofltfe SURSLIREEng YNAIR! Parkidles, RECLAMiRa¥iBpd ErisingONP! | S€s

pol ycar bonate. 22. %ﬁgﬁmst hod® of cﬁlasél:;h&&Zl,’ wherein the pl élg%llf%c conpri ses
pol yet het leastdae of the foregoing geometries.

—

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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23. A nethod for producing a data storage nedia, conprising: nolding a
mat erial conprising plastic, and a fluorescent nater i28lJuhe©20d5r m a
substrate has a transm ssivity of about 85%or |ess at a readback |aser
wavel engt h when traversing a 1.2 nmthick col ored substrate, and wherein
the substrate has a fluorescent col or em 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 = .

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.

17. 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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