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{57) Abstract: This invention relates to data storage media, and more particularly to data storage media having both a data storage
layer and an adjacent transparent overlayer wherein the data storage layer is capable of reflecting an energy field incident upon said
transparent overlayer prior to being incident upon said data layer. Specifically, this invention relates to data storage media having

thin transparent polyestercarbonate overlayers.




Not applicable. FEDERALLY SPONSCRED RESEARCH Not applicabl e BACKGROUND. OF
THE | NVENTI ON This application clains priority from Provi sional | i cation
No. 60/153,122, filed September 8,1999. This invention rel-abaét dHat a
storage nedia, and nore particularly to data storage nedia having both a
data storage layer and an_adjacent transparent overlayer wherein the data
st or age IayerDiA)s[ri%ﬁgwgf PIVM CONTARNINGSIQL Y ES EERCARBONATRIpon sai d
transparent overlayer prior to being incident upon said data |ayer.
Specifically, this invention relates to data storage nedia having thin

transpar ent-RekY & ng\?éqzﬁvgf% Y, Clzf’fl optical storage nedia has
becone com"r%E SI %@F@a vent o é{ﬁ?:%[”rrlpac cgql[%c (CD) widely used for

the storage of nusic, the digital versatile disk (DvVD) for video or other
data, and tiNet&jpIR@bld.or conputer files. Optical storage nedia of this
type require a transparent overlayer with ‘excellent optical properties,
which covers a data_|layer. The data |ayer is encoded with information,
typically i%@ﬁ@%ﬂnﬁ’%ﬂ%@ﬁﬁ%ﬁ#ﬂs or depressions, in the case of
pre-recorded medi a, or continuous grooves in the case of recordable and
rewitable | 2.1 { he above conventional formats, the nediais

di sk-shapeﬁ%@)l#gg}% Is conventionally fornmed by patterning the
overlayer, and later formng a data | ayer over the .overlayer. A |laser and
an optical PACKOROVNPOKTHE BREVENTIORe i nformati on stored on the disc by
1 1- 6 MAY 2004 detecting pits or grooves on a suitably coated substrate.

Wth storage devices of this type, there is a growing need to store nore
and nor e i nf or nekhigapplication claims priority from Provisional Application No.

60/153,122, filed September 8, 1999.

This invention relates to data storage media, and more particularly to

data storage media having both a data storage layer and an adjacent

5 transparent overlayer wherein the data storage layer is capable of reflecting
an energy field incident upon said transparent overlayer prior to being
incident upon said data layer. Specifically, this invention relates to data

storage media having thin transparent polyestercarbonate overlayers.

Use of optical storage media has become common since the advent of

10 the compact disc (CD) widely used for the storage of music, the digital
versatile disk (DVD) for video or other data, and the CD-ROM for cbmputer

files. Optical storage media of this type require a transparent overlayer with
excellent optical properties, which covers a data layer. The data layer is
encoded with information, typically in the form of a series of pits or

15 depressions, in the case of pre-recorded media, or continuous grooves in the
case of recordable and rewritable media. In the above conventional formats,

the media is disk-shaped. The media is conventionally formed by patterning

the overlayer, and later forming a data layer over the overlayer. A laser and

an optical pickup system can recover the information stored on the disc by
1



smal | er space. There are several requirenents for the transparent overl ayer
to ensure that the optical storage nedia can be manufactured efficiently,
will be durable and will function properly. For exanple, the tr rent

overl ayer nmust have |ow birefringence, which is defined as"tﬁn@iﬁi erence

bet ween refractive ..indices along t) er pendi cul ar . The asur ed
birefri ngen‘égteﬁ?n%ﬁl.ts 8518?'%%‘@5&%%Smmg’lgﬁogﬁgﬁuﬁ’ﬁr@ieco PRage\HeEvidesSi s a
characteri si¢ @; ;L 3 r ;- and an
xr st ¢ conbu el iRl bR Hed o e AR ARR RBke RGNS 1n 800 cod
when nol di ngnaler spasé. Material s which are nore viscous (i.e., have | ower
values of nelt flow index) tend to produce disks having higher

birefringence at_simlar nolding_ conditions. Large values for
bi refringence arEhergdss seyayrbraspizanents e thejransparentavierlayentn ersurfe dat a,

AN SkS° Al sl LR Rt el T ma R R PRcleh Ry, AT b upiig e o
transparentwa&hw&ﬁgﬁdﬁg@égﬁﬁ '&Qﬁétxﬁﬁé%leﬁf% el Bt hhgs. 1N

general, the stresses In en rnjection I ng hi nner 1tens are

greater, ankw lereffiagende, whichnizs defiaad naw ¢hé jiffetemae bewicendrefirictiods f or
reducing the extrinsic birefri rlgence when creating hi %gr density data
st orage nedingdicesmalgegdmed pespendiear axgse The mesasureds bireHingance efenk

ateri ol hetanel oiFBo faBRLATE Brlpasiyy B el B e ont BB gt ne

o1 (IS o Mesrl s R R Dt AR of P ] ehoinsR LOeBhEnt O

Bi sphenol - AwBidhyis ar fmitibr of BoAv Rtichistress iuimtfoaiucbd avher neldingsthd digk.

O el St G iall Which hke more viscous (e, have 10wer vaiues of melt How idey -
tend to produce disks having higher birefringence at similar molding
conditions. Large values for birefringence are undesirable because they

15 interfere with reading the data, and thus limit the density of readable
information that can be encoded on a disk. Also, it is desirable to move
towards relatively thinner transparent overlayers to enable even higher data
storage densities. In general, the stresses introduced when injection molding
thinner items are greater, and therefore it becomes even more important to

20 find methods for reducing the extrinsic birefringence when creating high

density data storage media.

In general, one can reduce the extrinsic birefringence created during a
molding operation by using a higher melt flow index (MFI) material because
less viscous materials are better able to flow during the molding operation.

25 However, plastics having a higher MFI often are too brittle to provide
acceptable durability in optical media applications.

Bisphenol-A Polycarbonate (BPA-PC) has thus far been widely used for
optical storage media applications such as the CD and DVD applications.

S 2



- 6 MAY 2004 However BPA-PC has sone limtations which may nmake it

I nadequate or less desirable for sone present, and next generation
applications. Specifically, BPA-PCthat neets acceptable br_iht \a S
specifications, is relatively viscous, and therefore is rather ditficult
to process by injection nmolding. This difficulty limts the speed with

whi ch discs vk Birdnlif-hassore limitagons nédeh mayoreke itigadegudte oy dess
increase thg difficulty of obtaini od pit.or graove replication, thus
o ting ¢ ndesig 20 Som® sl SpRChecreriudt alpRetind c Spedfialyon o
di sk. Ther eBpAePCQRE fibtsdRLeptabl BYRieresY %ﬁ@& i Hvel | mted,
in terms of their maxi mjr% daté% density, %yé’]% elr lJb|E1r9'(g?f5rEf:glr%gen e%g%ﬁg’
capabi | ity amd rihprefdrecds patterodifficalovies ppocesh ebs Uinfeationomdldiggp! aBiib C
substrate. Poor replication of pits_or &{@ooves which is influenced by

r heol o8i cal d’éﬁ‘élﬂf)hgﬂﬁﬁlthsﬁﬁsﬁ widswaich discpenry he manstfactured. wAlso, theser ocess
conditions during injection.mldin so.lead to incyeased noi se '
during readolffs gghgg%}gegﬁcrg?ﬁ&ieﬁ%\gky @f)gg%ﬁupgz%ooé{ E&tﬁrtg@fjgemhi ch
i's 120mm i neeliiRABGR! thAB dinkitdiETthe! Qudlty M Ben§6LBE bk en
introduced.r he DVD has %wo sulgs(ﬁurlégit?gs, eag{% %gm Pﬁ&?ﬁgﬁﬁaﬂgﬁ% g‘?\l y

0. 6mm t hi ckstofdiben asdiski rHEiegsfoas, coptirahdath stogsiehwiedinmmeledromdBPALRE si ded

optical medium The decreased thickness requirement for DVD has increased
the diffi cudieylisjtedninetarmsnohBiein maximusy data densifiahhthein birgfringange y

bi refrj,ngence, an b r grooye . replication because thinner .nol ded parts
ar e sdb] oot 5 Gpablity Y6 FpR&N e PR or BrociAs Y S Sk g, e phR PO
bi ref ri ngenggsstiate, t hpowtfégﬁcadurgfwrpﬁap@pl YoPR! Wokh Bt ﬁim%cé§Vb§eS wi ||
use even thinner overlayers. Thinner  overlayers having acceptable

bi r ef ri ngendeologdital end tteraad iprgpsrtias fdfi thel polymerabeltcas evell as iprpasti on

mol di ng of thernoplastic resin. Better replication and | ower stress can be
obt ai ned i ncendiBeneduppBdnjggtion molding, can also lead to increased noise during

readout of an optical disk.

15 Typical CDs utilize a substrate which is 120mm in diameter and 1.2mm
thick. More recently, the DVD has been introduced. The DVD has two
substrates, each 120mm in radius and only 0.6mm thick. These substrates are
bonded together to make a double-sided optical medium. The decreased
thickness requirement for DVD has increased the difficulty of injection

20 molding an overlayer having the necessary birefringence and pit or groove
replication because thinner molded parts are subject to greater stress, which
increases the extrinsic birefringence. In the future, higher capacity optical
storage devices w111 use even thinner overlayers. Thinner overlayers having
aqceptaBle birefringence will be increasingly difficult to fabricate via injection

25 molding of thermoplastic resin.

Better replication and lower stress can be obtained in a hotter molding
process using longer cycle times, but BPA-PC is prone to degradation and
"“j'r'éllowing at higher temperatures and greater residence times. Alternatively,



process using |longer cycle tines, but BPA-PCis prone to degradation and
yel l owi ng at hi gher tenperatures and greater residence tines.
Alternatively, .3 6 MAY 2004 the nol ecul ar wei ght of BPA- PG gathb® ower ed,
but this tends to increase brittleness of the finished disk. Numerous

structural rL.at : ' ffqrt. to overcone
the limtat tllﬁgnﬁsla%éf&%%&? %}éﬁfﬁf (Ijﬁgiﬁpgglecﬁggé&%%%et%ﬂ nl%dr%ytﬂ%f te?‘ﬁ’é&% VR8T i ons do
not neet allbrittlefedsraFhatinidhed disljguccessful optical data storage device
material. Most variations are either too brittle, have poor optical
properties (low transm ttance and/or high haze) or are difficult to

process due to tINemergugyistrgcbsel variationyd of BRAIKE draveebdergfested gh an
processi ng .al.so | ea radat.iqn of the polymer chain,

t .
e e it RE o ogte, B iR ops of HEA PRIy Gptital tnadio Hut BSBLoR! | v
ich il 620 S .
Ve bors9) s vARRAGAS BTG nBBPARRaMBARANStor & TRt (lcf Hata

unaccept ablstoragecdetdes tnhayriall € Mo Fdrisions(&eveititer! todx biadhy| hisvebpbew about
150, 000 psi), or have a |ow thernal capability: &;g bel ow about 80 C).
Ther ef or e tdpdical ipsopentiee dlaw transmittaneesandAoe high haze)aype mreatitfiqudt td or

optical nedia tha 111, be . tra arent.,, have good t ocessability, have
| ow birefr iH&E??ée‘iu‘?%g‘% hish EI%EWBEGFF} a%%‘a:r&h- %&F‘@WF‘%&SH&S when
used to pr i ' L hi e equal
Yo or | eos PRERrAlid GATRAIID P Mo e YRS Blpih RN Oy
OF THED | NVHDEY O hiclatcdl epiopeiisesp \eldrdfdriritiopo(espetiallpaydliinaingy davi ng an
M-I of greater than 14 are capable of providing a satistactory solution to

the above genarationeef gasepusebirodupisimpaining epticalipropertieayer t hi cknesses of
about 0.6

Other potential low birefringence optical materials are unacceptable
because they are too floppy (have a flex modulus below about 150,000 psi), or
have a low thermal capability: (Tg below about 80 °C).

15 Therefore there is a need to find a transparent overlayer material for
optical media that will be transparent, have good melt processability, have
low birefringence, have high thermal capability and maintain flatness when
used to produce data storage medium having an overlayer thickness of equal
to or less than the thickness of today’s DVD’s (about 0.6mm).

20 BRIEF SUMMARY OF THE INVENTION

It has been discovered that polyestercarbonates having an MFI of
greater than 14 are capable of providing a satisfactory solution to the above
mentioned challenges when used to form overlayer thicknesses of about 0.6
mm or less (such as found in the DVD format). This is somewhat surprising

25 since, as shown below, polyestercarbonates are an inferior solution to these
problems when used to make overlayer thicknesses of about 1.2 mm (such as
found in the CD format). |



mm or |ess (such as found.in the DVD format). This is sonewhat surprising
since, as shown bel ow, pol yestercarbonates are an inferior solution to
these problens when used to nmake overl ayer thicknesses of about 1.2 mm
(such as found in the CD format). 4 - & MAY 2004 In a firsg vagrmemt, the
invention refers to a data storage nmedia which has a data |ayer and a
transpar ent overlnay frstagpeatethe ingentien miers thaydata sfirege mestia pehicmhas

| h hi ck f about 0.6 | T t i i
o L "t e TR BBt B RSh st i R Flra e 2! Sent
upon the t r@&%ﬁﬁ&&(ﬂ oPARIeR A PHiOnds® oPSbBL: bBCHER Y 1HEO %?gtqggg@

| ayer. The transparent overlayer conprises a polyestercarbona Ing a

MFI - gr eat ermedinisl donfigureds s6ein dhats HRC Hatd Meyek nviihtrefertr & @herdyo fieldt or age
media for data which I's readable using relative notion between the nedia
and a ?eadiingideot npghtthe samspanent everlayer pyiarie beingincidenit egrobythe klataredi a.

Sai d nedi aihas aI:F%IiFrst_, di sc shzﬂi)ed t ransparent _overl ayer whjch conprises
a pol yest er@&fhordeTaFRATER, PYRRAYST A pelyestsrearornalsi PRVigra ved

froma di hWOlE!{ olr) Lnddd an aliphatic dicarboxylic acid. This
pol yest er car oﬁr as an MFl greater than 14. The first transparent

overl ayer has an entrance surface and an exit 15 surface. The entrance
surface is so ddai gratad hepetsthenheventibe rdfek thsa sadge aediadogdatd el d
first enters the nedia through the entrance surface, travels through the
first over |Whish isoreaableusing relakive, mghan; ketween dhe agedia and agegading ayer

whi ch, ks adj nt to the.exit ,surface, .Afipst protective J.ayer i.s adjacent
Yo saldaadieti Fpar Bpseficving i dadiSmeln IimPiR) &hid KRaidhite el ettt ve
20 layer i i I?éﬂé’adtr Ptalg@nf' td i r YoqalsTe 8 yer is
attached to@% %le seco%\% prottgge?égpﬁgﬁ,dog%ﬁ%\sﬁaqggeﬁesi gné-%@%'gﬂri%f | ect
an ener gy fpdayektercarbonate has monomer units derived from a dihydric phenol and

an aliphatic dicarboxylic acid. This polyestercarbonate has an MFI greater

than 14. The first transparent overlayer has an entrance surface and an exit

15 surface. The entrance surface is so designated because when the disk is read,
~an ehergy field first enters the media through the entrance surface, travels
through the first overlayer to the exit surface, and is reflected by the data

layer which is adjacent to the exit surface. A first protective layer is adjacent

to said data layer opposite the transparent overlayer. A second protective

20 layer is attached to the first protective layer. A second data layer is attached
to the second protective layer, and is also designed to reflect an energy field.

A second transparent overlayer having an entrance surface and an exit surface

is located adjacent to the second data layer and opposite the protective layer.

The exit surface of said second transparent overlayer is adjacent to the second

25 data layer. The first and second protective layers are attached to each other
(e.g.. by an adhesive). Alternatively, the first and second protective layers can

be a single layer.



A second transparent overlayer having an entrance surface and an exit
surface is located adjacent to the second data | ayer and opposite the
protective layer. The exit surface of said second transparent overlayer is
adj acent to the second 25 data | ayer. The first and second"psr MR8 cA0fby e

| ayers are attached to each other (e.g., by an adhesive). Alternatively,

the first and sgeondirRhect WEilAYEGR ERls 8% MPAOKS: JoRiBingar 6 MAY

2004 In a third aspect, nventton refers to a e r retriéving

data. Thi Shieiietidod eoniprises rotitilg Adlata desrags diskagectns khatudéscatbetihat
descri bed above as the first or second aspects of the invention. This

net hod f ur epeve agdhpriirskor seeend aspecis ofbe guventeond Bhistmethiids furgharh t hat
the energy field is. incident upo transparent ;overl.ayer, and is.

Fof | ect eq BymaTias: BirectiRs 5 oty Higld ah tas R Birtotiah e Sheredl frldlieng
ofor TR pIhdia0m SRb £ HashBkl KiHlayh) dnd R MOAIdE Gy hidta [YEL "
aspect, the inventfon refers to a data storage nmedi um whi ch™ conpri'ses a
pol yest er cRirablyatlds awthod somprisenretrevingi ihforteationeflorr said datadiapsdviac phenol
and an al i ph_gtic di cair boxylic acid. The pol yestercarbonate has an M of
great er theaid enekgygae Her with a notched izod strength of greater than I.
In a fifth aspect, the invention refers to a nethod for retrieving data

whi ch conpri ses ' r L U ri above
whi oh COTPY ! SeouL £ a8 SEAMENER S R Ak MR 200
storage neghmpriséd pdlpédeftatisndte 2@idisiAFmoNBREL uRits aledividirdm Ras a
plurality of data |ayers and transparent oyerleiz(a%ers, and wherein one or
more of sadihydaicaphenodrandi an aliphptie dicasboxylic peid (e polyesteecarbenate
partially haan M 6F grlegt%lr S 15 ?gée%er with a notched izod strength of greater

than 1.

In a fifth aspect, the invention refers to a method for retrieving data
which comprises reading data from the data storage medium described above
in the fourth aspect.

In a sixth aspect, the invention refers to a data storage medium, and
method for reading same, wherein said medium has a plurality of data layers
and transparent overlayers, and wherein one or more of said data layers is
adapted to both partially reflect and partially transmit an incident energy
field, and another data layer is adapted to reflect said partially transmitted

energy field.
In the seventh aspect, the invention refers to a data storage media, said

media comprising:
a) a data layer, and

b)  atransparent overlayer adjacent to said data layer,

wherein said transparent overlayer has a thickness of less than about

0.6 mm, and said overlayer comprises a thermoplastic resin system, which



field, and another data layer is adapted to reflect said partially
transmtted energy field. In the seventh aspect, the invention refers to a

data storage nedia, said nedia conprising: a) a data |ayer %d ﬁ% a
transparent overlayer adjacent to said data |ayer, wherein g { nspar ent

overl ayer has a thickness of |ess than about 0.6 mm and said overl ayer

conpri ses rd&@é i £ ch 8 - %¥r2191% ;

conpri ses %Stf)%ﬁyes rcar%gr?g}fég&(%%%troﬁg}eng&?%ﬁg%& I’Ilg)nl se der?%?gﬁ%@om a

di hydric pfienoh dihgdaicdpleatdioand acdizaitbxydiy deih sned poivastbreatbenatbavi ng an
MFI of greater than 14, and wherein said data |layer is adapted to reflect
an ener gy avangian MFbefgreatspéranskl, andr anspar ent overl ayer prior to being

i ncident upon said data layer. In the eighth aspect, the invention refers

to a storage meghardi®kafl ég%g%&f }s}‘%tﬁaptt%&?o &gfgg@zgégﬁ@'g?gﬁéﬂ' Akident Mot i on

between the nmedia and a re eam ng the information
carri ed byupdiesaid diaaspaentiostrtayey priored baimgonpidesit ngon apidaddta dsger.

di sk-shaped transparent overlayer having a thickness of less than 0.6 mm
whi ch conpri ses a_ pol yester carbopate conprising nononmer _unjts derived
froma dihydric fagiiiaspast, e Hrentionders e Btpraggdnediadder ¢ data

bol yest er o ANghe BAYII0 R Meharile RRIPho iR td mdabeld 1 adlhsk- shaped

transpar ent” overtayer avl ng I TSt entrance s ace and“a first

i nformat i diglgWdans For Ptrievidy fe @dEénAtdecagitdbe he biedia) shid isterage _
information surface of the Tirst disk-shaped transparent overlayer, said
first datanedipesorhprising: a shape
a) a first disk-shaped transparent overlayer having a thickness of less

than 0.6 mm, which comprises a polyester carbonate comprising monomer

units derived from a dihydric phenol and an aliphatic dicarboxylic acid, said

polyestercarbonate having an MFI of greater than 14, said first disk-shaped

transparent overlayer having at least a first entrance surface and a first

information surface,

b) a first data layer adjacent to said first information surface of the
first disk-shaped transparent overlayer, said first data layer having a shape
corresponding to stored data, wherein said first data layer is adapted to
reflect an energy field incident upon said first disk-shaped transparent

overlayer prior to being incident upon said first data layer,

c) a first protective layer adjacent to said data layer and opposite said

first overlayer,

d) a second protective layer joined to the first protective layer

opposite said first data layer,

e) a second data layer adjacent to said second protective layer, said

second data layer having a shape corresponding to stored data, and

6a



corresponding to stored data, wherein said first data |ayer is adapted to
refl ect an energy field incident upon said first disk-shaped transparent
overlayer prior to being incident upon said first data |layer, c) a first
protective |ayer adjacent to said data | ayer and opposite sabMAYf Pt
overlayer, d) a second protective layer joined to the first protective

ayer Oppost t o gl debhfSisldahad iaupdiinPo sata AL barRiaadl sgent to

sai d second protective [ayer, sal con ving a shape

corr espondabumtt@6stoon ast tes awldcld doanprifesMA\YtPestedchrorgte eothystisikgshaped
transparent overlayer having. a thickness of _abqut Q,6 nmmor |ess, which
conpri ses MOBOMEsINHS derysddremapdihidsicheneb pocdhan aliphaicabearbeaylieom a

di hydric phepol .and,an.aliphatic, di.carb i c. acjd,.sai .

ol yest or ot EOREatgate Rk nfyiBg ARCHYH el g, saidsegond

di sk-s hape&isk{sﬁ&ﬁé@hﬁﬂ*s%zﬁ*éﬁf bouBhydravivige At 16RRH sckoR8 GRidneBisupace surface
and a second information surface Wherein the second information surface is
adj acent tandsaisdcaet mfdrmatian Isayface whereinethei secbnd spfecmatiohesuirfacensi on
refers toa?:{.ovi ded a thg&d{or retrieving data conprising: a) rotating a
di sk- shape#laesH e ORg@iata laysr.d nedia conprising a data layer and a
transparent overlayer adjacent to said data | ayer, wherein said

transparent ovep| ayeh;{ias, eEPiﬁl‘é“@%n Bn'%?&s?@?ﬁr&ﬁ&é‘& Dl Si%?d sai d

overl ayer conprises a pol yest ércarbonate conpri g nonomer uni derived
froma di hedi¢vingrlarotompeisarp:al i phatic di carboxylic acid, said
pol yest ercarbonate having an MFl of greater than 14, and wherein said data
| ayer is adapted to reflect_ an enerdg}t/ field incjdent upon said transparent
a) rotating a disk-shaped data storage media, said media comprising
a data layer and a transparent overlayer adjacent to said data layer, wherein
said transparent overlayer has a thickness of less than about 0.6 mm, and
said overlayer comprises a polyestercarbonate comprising monomer units
derived from a dihydric phenol and an aliphatic dicarboxylic acid, said
polyestercarbonate having an MFI of greater than 14, and wherein said data
layer is adapted to reflect an energy field incident upon said transparent

overlayer prior to being incident upon said data layer,

b) directing an energy field at said storage media such that energy
field is first incident upon said transparent overlayer, and is then reflected by

said data layer,
¢} retrieving information from said data layer via said energy field.

In the tenth aspect, the invention refers to provided a data storage
media which comprises a copolyestercarbonate comprising monomer units
derived from a dihydric phenol and an aliphatic dicarboxylic acid, said
polyester carbonate having an MFI of greater than 14 and a notched izod
strength of greater than 1.

6b




overlayer prior to being incident upon said data |ayer, b) directing an
energy field at said storage nedia such that energy field is first

i nci dent upon said transparent overlayer, and is then reflepg%Yby ysaid
data layer, c) retrieving information fromsaid data |ayer via said energy
field. In the tenth aspect, the invention refers to provided a data storage
medi a whi ch co i t ts
derived froma di ﬂ%ﬁeﬁmﬁlﬁé‘% I %ﬁ %ﬁnﬁtatl C gdr‘ggi%lr}@%démrsal d

pol yest er wedribvingt éathawhigh annmﬁisesfregdn@t datat ﬁaamn]afldam storage chediai zod
strength of greater than 1. 6b - 6 MAY 2004 In. the el eventh aspect, the
Cnvent i on WG SORPTISEs A RelyestareathnaleopOmpEsiIZ PITPIagt amxﬁﬂ@ﬁw@énpr i ses

poryester cPBbAREoEbRp ol ARG ANt R RlE 388, 3rid mehsaterc phenol

and an al i piBbh&tehRA7H AV FChidatey ahah N9 MRP b Sotclkal bomdtteriaNigfy an M
of greater than 14 and a notched izod strength of greather than 1. In the

twel ft h asgathertthan invention refers to a data storage nmedia, said nedia
conprising: a) a plurality of data layers, and b) a plurality of

t ransparent overl ayers, wherein said transparent overlayers have a

t hi ckness of 0. 0

pol yest er car bon e m%ﬁﬁ%ﬁed tr?%%?%f s{sd(;tgr%/@é&as%{% egﬁ%mé‘fy%?ﬁlc phenol
and an al i phatd Com: ﬂhgﬁgboxyl icacid, said polyestercarbonate having an Ml
of greater than 14 rein said data | ayers are adapted to reflect an

energy field ing dend phrality of data layers, and

b) a plurality of transparent overlayers,

wherein said transparent overlayers have a thickness of less than about
0.6 mm, and said overlayers comprise a polyestercarbonate comprising
monomer units derived from a dihydric phenol and an aliphatic

dicarboxylicacid, said polyesercarbonate having an MFI of greater than 14,

wherein said data layers are adapted to reflect an energy field incident

upon said transparent overlayers prior to being incident upon said data layers.

The invention further refers to additional aspects other than those
mentioned in this section, which are encompassed by the claims appended

hereto.

BRIEF DESCRIPTION OF THE DRAWINGS
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upon said transparent overlayers prior to being incident upon said data

| ayers. The invention further refers to additional aspects other than those
mentioned in this section, which are enconpassed by the clai ns appended
hereto. BRI EF DESCRI PTI ON OF THE DRAW NGS 6¢ 6 MAY 200& Fig.Mpt Hpicts a
cross-section of _a sinple prior art optical disk conprising a . -
pol ycar bonat e. Figy. 12dgpistsctas crossTs6HOR kit a0 AlrBPlea PAIN okt ptgH /K a

according to the. inv l.an ich conprises a pol yestercarbonate. 5 Fig. 3
depicts a Engsgﬁng’wc&dé‘a Hta stor age nedia according to the invention

whi ch has an optional adhesive layer. Fig. 4 depicts a dual side single

I ayer DVD accor gig@ agplmea criseRbih of Fidhta §tdi$£é eledlia ae&ﬁhufﬁ fethe
mul ti-layer DVD according to the invention. DETAILED DESCRI PTI ON OF THE

| NVENTI ON Asvergizoh, idrieh ncomphises  polyedet@rbanate.’ refers to a material whose
shape 10 and/or chem cal and/or nmagnetic state corresponds to stored data.

F le, the,datg |, typi call ' CD i s,.an-al ym I

having  Or ooves FCLACHERS BRPERCHT of 8 AR SISBAGR MG SCTBARE 18 U8 Al

i nformati og, e ?&‘gﬂ}cﬁlﬂa%ya?{ ﬁ?éhaﬁ’ﬁdﬁgﬁ'{?éfa e} 0 sinmply reflect an incident
0

energy field, or al'so act” upon It 1n sonme way (e.g., absorption,

sel ective reflection, 15 polarization, etc.). As used herein, the term
"energy field" Fefdrdepictsa duadbidelytagie (ayer@VDrayording to fishRyentionagnet i ¢
field, an electric field, or a conbination of the above which is incident

upon the data I:it__yer when reading information from the storage nedia.
1g. 5 depicts a dual side multi-layer DVD according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term “data layer” refers to a material whose shape

10 and/or chemical and/or magnetic state corresponds to stored data. For
example, the data layer typically used in a CD is an-aluminum layer having
grooves interspersed with pits corresponding to stored digital information.

The data layer may be adapted to simply reflect an incident energy field, or to

also act upon it in some way (e.g. absorption, selective reflection,

15 polarization, etc.).

As used herein, the term “energy field” refers to a light beam (which
may be a LASER), a magnetic field, an electric field, or a combination of the
above which is incident upon the data layer when reading information from

the storage media.

20 As used herein, the term “transparent layer” refers to a material which
is not opaque to the energy field, and through which the energy field passes

prior to being incident upon the reflective layer.

As used herein, the term digital versatile disk or DVD refers to an
optical disk storage medium having a sandwich structure as depicted in Fig. 4
7



20 As used herein, the term"transparent |layer"” refers to a material which
IS not opaque to the energy field, and through which the energy field
passes prior to being incident upon the reflective |ayer. ﬁ \Psed her ei n,
the termdigital versatile disk or DVD refers to an optica § sqgmstorage
medi um havin ngw tructure as depicted,in Fig., 4 .7 - 6 MAY 2904
and Fig. 5@‘%@’@&%%&“@3@;@5 @‘Btf‘r g‘ﬁﬁﬁﬁﬁ?ﬂﬁ'gtg’ gﬁd@%?u‘i’l?dpf),anﬁr any-
ot her sort @fr datdf JiRE Present invention provides a superior data storage
medium and a nethod for reading said nmedium This nmediumis superior
because it enables 5 greater storage densities by providing a transparent
over | ayer whi chThe presehtireaension praviddsghsuperidrl daty stdrage higdifim agtace and
| ow viscosity during manufacture, which produces shorter nolding cycle

ti mes. Thi Bethpdiarirgading saikhmegiumy Thds mediwm is superien beraupaiit eéllaglﬂéugh

t aj | t b t .h ] bal f ti f ki '
t r ansBar enSTeaUs: At APRRHES % BROVIGNG 2 HHISRAEE, OFSUAYSE VPSR used
for this pyrRABRCLES! sqhgh d‘ﬁ@ﬁﬁg?!l&v@f@ﬁn%&%@ %&@vﬁe@%@hﬁgﬁg), t hese

sane pol yestercarbonates have supé€rior propérties over BPA- pol yrmer
for over| ayanuguphies athich producahibrdr tnoldingcydle simesTHEhislénversioorisge nmedi a
according to the invention conprises a 15 transparent overlayer which

cont ai ns abdssHyBspaitcen Hisfandingdhatalthqugh certaim polyssteacarbpnatieb baye a

L B
0ol a2 © DoG, BRA (AR IR Lbyd FAAHES fuii e Bl dcial OTF Are made

pol yest ercarbonate via the intertaci al ntthesi's met hod, but other 20
synt hesi s fretrhBRA-BCcha@hepolynsa), ithesa sarmie poly dstercimdomates have superior

properties over BPA-PC homopolymer for overlayer applications of about 0.6

mm or less.

The data storage media according to the invention comprises a

15 transparent overlayer which contains a polyestercarbonate. Specifically, the
polyestercarbonate comprises monomer units derived from a dihydric phenol

and an aliphatic dicarboxylic acid. @ The dihydric phenol, aliphatic
dicarboxylic acid and a carbonate precursor are typically reacted together to

form a polyestercarbonate via the interfacial synthesis method, but other

20 synthesis methods are also possible as described below.

Dihydric phenols which are wuseful in preparing the
copolyestercarbonaté of the invention may be represented by the general

formula



D hydric phenols which are useful in preparing the copolyestercarbonate of
the invention nay be represented by the general fornula 8 -6MAY2004
wherein: R is independently selected from hal ogen, nonoval ent- fiywhyogas bon,

5 and nonoval ent hydrocarbonoxy radicals; Rl is independently selected from
hal ogen, nonoval ent hydrocarbon, and nonoval ent hydrocarbonoxy radicals: W
Is selected fromdival ent hydrocgaRon radical s, r& 1 11 kk -S-, -S-5-,
-0-, -5-, -5-, and -G; u 0 10 \ Yand nl are i dently selected from

i ntegers having a value of from(Q ¢ and b is either zero or
one. The nonoval ent hydrocar bon #=ad by R and Rl include
the al kyl, cycloal kyl, arHi =—ayke ; OMhe preferred

al kyl 15 radicals are those cd o)t 12 carbon atoms. The
preferred cycloal kyl radicals g i/Tfrom4 to about 8 ring
carbon atons. The preferred aryl radicals are ¥¥e containing from6 to
12 ring carbon atons, i.e., phenyl, naphthyl, and bi phenyl. The preferred
al karyl anq,}g_&@,hkyl radical s are those containing from?7 to about 14

car bon atons.

R is independently selected from halogen, monovalent hydrocarbon,

5 and monovalent hydrocarbonoxy radicals;

R! is independently selected from halogen, monovalent hydrocarbon,

and monovalent hydrocarbonoxy radicals:

W is selected from divalent hydrocarbon radicals,

il U It
-5-, -8-8-, -0-, -8-, -?—, and ~C-;
I
0
10 : n and n! are independently selected from integers having a value of

from 0 to 4 inclusive; and
b is either zero or one.

The monovalent hydrocarbon radicals represented by R and R! include

the alkyl, cycloa]kyﬂ aryl, aralkyl and alkaryl radicals. The preferred alkyl

15 radicals are those containing from 1 to about 12 carbon atoms. The preferred
cycloalkyl radicals are those containing from 4 to about 8 ring carbon atoms.

The preferred aryl radicals are those cbntaining from 6 to 12 ring carbon
atoms, i.e., phenyl, naphthyl, and biphenyl. The preferred alkaryl and aralkyl

radicals are those containing from 7 to about 14 carbon atoms.



- 6 MAY 2004 The preferred hal ogen radicals represented by R and Rl are
chlorine and brom ne. The dival ent hydrocarbon radicals represented by W
include the alkylene, alkylidene, cycloalkylene and cycl oal fy4 £
radicals. The preferred al kylene radicals are those containing from2 to

about 30 carbon.., atons. Th referred, al kyl i deng,radical 5. are ose

cont ai ni ng fromt3€ P& 'b-’E?ﬁltﬁa]%ée%é?%ﬁﬁlsa%eﬁ%?enﬁfgbﬁﬁgfaéﬁ g%j aE‘i/Ei"@éﬂﬂ?yl ene
and cycl oahkylbisefs.radicals are those containing from6 to about 16 ring
carbon atons. The nonoval ent hydrocar bonoxy radicals represented by R and
Rl 10 may be represented by the fornmula -- OR2 wherein R2 is a nonoval ent
hydr ocar bon r adThel divhlenhehydnoearbesc radieals hespaesaited eby Pvefigingdd thenoval ent
hydr ocar bon x#é_‘r?adi cals are the al koxy and aryl oxy radicals. Sone

i 11 ustrati d&viae. | rhitidegeexaieinadiylene « paddigygteelkylisiensol radicals. i Adre wi t hi n

h I I.ngl : 2. 2-Dbjs(4-hyd h I
00 o500, BERL U yhby BB Bt Aol kel s BB 5 20805
2, 2-bi s(3, &m@#refhmﬂjﬂllﬂ{&&?@ﬁdiéﬁl@ B 'those containing from 1 to about
1, 1- bi s(4- hydr oxyphenyl ) cycl Ohexane;

1, 1- bi s( 3, 30 darehtaydmd.- Tiysiprefgméed oydlpalkylemeanne sy cloalkylidehelyadicals are
(4- hydroxyphenyl ) decane; 1, 4-Dbis(4-hydroxyphenyl) propane;

1, 1- bi s(4- ﬁmg 6QUigiERg 50 6 te @baut b Eng carborptems.

(3, 5-di net hyl - 4- hydr oxyphenyl ) cycl ododecane; 10 - 6 MAY 2004

4, 4-di hydroxydi phenyl, & i&ke hydrocarbonoxy radicals represented by R and R!

10 may be represented by the formula—~OR? wherein R? is a monovalent
hydrocarbon radical of the type described hereinafore. Preferred monovalent
hydrocarbonoxy radicals are the alkoxy and aryloxy radicals.

Some illustrative non-limiting examples of the dihydric phenols falling
within the scope of Formula II include:

15 2,2-bis(4-hydroxyphenyl)propane (bisphenol-A);
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane;
2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane;
1,1-bis(4-hydroxyphenyl)cyclohexane;
1,1-bis(3,5-dimethyl-1-hydroxyphenyl)cyclohexane;

20 1,1-bis(4-hydroxyphenyl)decane;
1,4-bis(4-hydroxyphenyl)propane;
1,1-bis(4-hydroxyphenylcyclododecane;

1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclododecane;

10



4, 4- thiodiphenol; 4, 4-di hydroxy-3, 3-di chl orodi phenyl ether; and

4, 4- di hydr oxy- 2, 5-di hydr oxydi phenyl ether, 5 O her useful dihydric phenols
which are also suitable for use in the preparation of the abgvgay 2004

pol ycarbonates are disclosed in. U S Pat. Nos. 2,999, 835; 3,028, 365;
3,334, 154; and 4,131,575, all of which are incorporated herein by

r ef er ence. 4Bhdihydedxeydiptenlylrefhen; c phenol is bi sphenol A The dicarboxylic
acid nmay be aliphatic or aromatic, but is preferably 10 aliphatic. The

nost preferably aliphatic dicarboxylic acids are al pha onega aliphatic
di car boxyl #@-5%93591?@& erably, these aliphatic acids have 4-50 carbon
atons, nore preferably from 10 to about 20 carbon atons, and npst

pref erabl y,10+:3.2 QR decanedi oi ¢ acid). The anmount and
chain Ieng##%%%Fﬁ%?’?a@%@@?é@hggﬁa&gﬁrdﬁflg be adjusted to obtain a
material 15 sufficiently transparent such that the resulting

pol yest er cadbdihgtenean,5-dikpdtdadi efheer |l ayer (i.e., allow reading of
the data Iayer)? M)g?ures gf t)ﬁ’erdl P%?rggi ds can al so be enployed. It should
be noted that although they are referred to as diacids, any ester
precuPsor can b®themisgful dshydriaphenold whichi atesalspseaitablbfor asi th el or i de,
di aromati c_ester .ofbéfh di gcid Sl.iCh gs 20 di phenyl, for exanple the

di pheny| esPEPAERIQR R the 2bPYe RelyFrrPerales g disclosed isalhan Pat.oNasunber

earlier nmesjt , ' 0£$34 .Lngl rbaon, . at ons. whi ch be

i ncl uded i%’bt9 ﬂgg%ls?’ggg’%?sgcdr ngr§ 4@(# ikldg;&’s%%’/ ag'gggpvf’%‘cﬁd?'tﬁhléﬁ?morém r

sui t abl e dheiRby ybfeterael dherefetiedCdinyasicipheRb] isHispienol A9/ 363, 222 titl ed
"Pol yest er car bonat e Conpri si ng Resi dues of "Branched 25 Diacids" filed on

July 30, 1999, assidgned to General Electric Conpany, invented by Peter D.
Phel ps, Gary C. Thediearbmgrinadidenay dregalipkaiit Gnaramatipdbelyis preferably

Part ! 2 s A" TR B SefE bty Miphatic AEBoxyle acidl are Mlpha ormga
aliphatic dicarboxylic acids. Preferably, these aliphatic acids have 4-50 carbon
atoms, more preferably from 10 to about 20 carbon atoms, and most
preferably 10-12 carbon atoms (e.g., dodecanedioic acid). The amount and
chain length of the dicarboxylic acid should be adjusted to obtain a material

15 sufficiently transparent such that the resulting polyestercarbonate can
function as an overlayer (i.e.,, allow reading of the data layer). Mixtures of the
diacids can also be employed. It should be noted that although they are
referred to as diacids, any ester precursor can be employed such as acid
halides, preferably acid chloride, diaromatic ester of the diacid such as

20 diphenjrl, for example the diphenylester of sebacic acid. With reference to the
carbon atom number earlier mentioned, this does not include any carbon
atoms which may be included in the ester precursor portion, for example
diphenyl. Other suitable dicarboxylic acids are disclosed in Serial No.
09/363,222 titled “Polyestercarbonate Comprising Residues of Branched

25 Diacids” filed on July 30, 1999, assigned to General Electric Company,
invented by Peter D. Phelps, Gary C. Davis, Mohan Amaratunga, and David

Mobley. In a particular, preferred embodiment of the invention, from about 2

11



- 6 MAY 2004 to 30 nol e percent based on the di hydric phenol, of the

di carboxylic acid, is incorporated in the pol yestercarbonate. The
carbonate precursor typically utilized in the interfacial - mM¥ie¥ds nethod
can be any of . the standard carbonate precursors such as phosgene, 5

di phenyl carkgnat.e and the |ike. ;Wien using a conventjonal interfacial
process or?oaggi %lﬁl%%r‘éef’g:}?f’éf’g q%t@r&‘i‘@ﬁﬁ‘F Pg}%'egéi} t?‘f-’ 4‘ §P§161T‘|5P6‘Fie‘|5r ed to
use a st apgarsoafifinde YWelhatenown in the synthesis of .

pol ycar bonat egﬁ%nd copol@%ﬁsg%ar bb?\%aét es. Atypical catalyst systemis
that of an am ne system such as tertiaryam ne, am di ne or guani di ne.
Tertiaryam nes &he cgelrmaié pyeci@soretyplicflyduiilizezliirh the fateifacial synthekiy! am nes

such as triethylamne are eneral |y preferred. Several different processes
may be useBetdod cap heansef %[?R)ﬁ'?@gti@i carbepate: precursos? gueky as phdsgengvent i on,

i ncludi n S e i bed in . S.;. Pat,ent Nunbers 5,807, 965,. 5,321,114,
4, 238359% g&g“"g‘ygﬁ%‘é@‘ﬁ% v&ﬂdcﬁHSrSTék%{”@TeP MRS BOF%'{‘%?&‘ZWAE élf‘t-ﬁfg??@é her ei n.
Mor eover, : d I - escri bed
n Chr o6 abiiceasbr EBISCHIGIKSHmAN Shitifacht pHBLAG REIDARE SreRicR @) 8% flC"
appl i cat i ostandaekeatalyst spsteinowslldaowvin i gk §iRahosis ofgf Bortfes hhe

v

Synt hesis of Polyestercarbonate” by Gary C. Davis_ an id P. Mbley,

"Met hod f ofoRGKestereahiapatase e firpisalqatalystosystemds ihateof maraoine 9Gtamary C.

Davis and Kengliem,L. Bill: and."Mthod far ki.ng _Pol yest ercar bgnat es" by
Tmothy £ SEiha rerearygne Ritind By iR e Em it S BSRIBHY cat 1 ons
are apso i &gl atigdshoh ' RhesSRCeTh m{}"“% r I amidedtgat Nunber
5,807,965 degc i bes assynt he??s proc?ﬁ7 es?g?l%(gi(féogprﬁﬁtlh 'lze teﬁea‘}?ornation
of anhydr i generalik poeferretir ough careful 25 sel ection of particular catalytic

speci es and phosgenation conditions. In this process, phosgene (a

carbonate precursor), i §.passed through a m xture of_ a
P éevergl alfgerent processgs may be wused to prepare the

polyestercarbonates according to the invention, including those described in -
U.S. Patent Numbers 5,807,965, 5,321,114, 4,238,596 and 4,238,597, which are
15 all incorporated by reference her;ein. Moreover, further methods for making
polyetercarbonates are also described in three applications filed on 10/26/99,
by the same assignee as this application. These applications are titled “Robust
Process for the Synthesis of Polyestercarbonate” by Gary C. Davis and David
P. Mobley; “Method for Making Polyestercarbonates” by Timothy E. Banach,
. 20 Gary C. Davis and Kengliem L. Bil, and “Method for Making
Polyestercarbonates” by Timothy E. Banach, Gary C. Davis and Kengliem L.
Bill. These applications are also incorporated by reference herein. For
example, U.S. Patent Number 5,807,965 describés a synthesis process
designed to minimize the formation of anhydride linkages through careful
25 selection of particular catalytic species and phosgenation conditions. In this
process, phosgene (a carbonate precursor) is passed through a mixture of a
dihydric phenol, a dicarboxylic acid, a hexaalkyl guanidinium salt (phase

transfer catalyst), at least one tertiary amine, water and a water immiscible or

12



di hydric phenol, a dicarboxylic acid, a hexaal kyl guani di nium salt (phase
transfer catalyst), at |east one tertiary am ne, water and %@
~immscible or '12 - C MAY 2004 organic solvent, with the pF%ﬁ%&i bn of
phosgene bei ng at | east 50% stoichionetric. During this step, the pHis

mai nt ai ned at 0 9.5 . typically by addition of aqueous alkali such as
sodi um hydPE‘Ban&‘é Vet a‘é’!sti‘ ﬁi‘ e RFIPORiieR: . ofnghosgenge being saty é¢a§éd5Q96 about

onst 504 prohanomeRse (RN ML beH e YU oluBlBh el 6 S5 WAl ™

anot her rrebjaoaudlﬁbnrraklamﬁleoﬁ@lMﬁm%ﬁﬁr RN BESMAH e&%&g ézo \’é}% jupfention.
Al so, end cappi g agents nmay be added to control Iecu ar |gﬁ The end

cappi ng agbpdr bieshethiec pH s saisbletauationt ax} ransl phosgandi passage 10
Typi cal extrusion copditiops are 180 to 320. Phenol is a suitable chain

st oppPng af¥HUSSHME R #PK ‘t‘!ﬁ%‘ﬂ? exspst ofatdeast MPBPW&@YeWﬁ%é@S physi cal

propertiesy bu | nat | L OUPS, | cIud
paratertlaryﬁj;ﬂﬁq{g enoﬁfi |§g'1:r‘1% hg \ﬁHQQ tﬁg’i g‘ﬁ'ﬁgﬁc’& P

phenol s ?egﬁrdmbgnﬁgga&@mﬁg%Ith@ﬁﬁ,@glnonPr eferred bul ky chal n

term nati ng groups include paracunyl phenol, as well as chromanyl
conpounds such as Chroman 1. Preferably, an anount of end capping agent is
added which i's Al endicapping agensduay bemﬂdedmoaaonkmlgholebellaowﬁghﬁoo In a

f enmbodi nent fficient, ent added to .
Pgtrjﬁcgrﬁoletéﬁfeﬂfl CaRBFI@ﬂg% n%‘g? &iﬁ/%‘&“ﬁ Ysatﬁ el%‘ﬁ%é e odi ment

bel o L9, Offpia & EoaubBhy CRHAAAL G 38O Y Il OPﬁ'%}ﬁ)é'@Vae%itQHec | so be

made S's t he rre r 'so State synt i's

t echni queSStoﬁﬁﬁigta but, bulkier ahém&uhﬂinanghé pi-owaﬁkéhhaﬁ@@ltlbhfysﬁéw MEL,
can be controlle hr ough the use of a redlstrlbutlon process ‘where the
properties. Examples of bulkier chain terminating groups include

paratertiarybutylphenol, isononyl phenol, isooctyl phenol, and cumyl phenols
such as meta and paracumyl phenol. Preferred bulky chain terminating
15 groups include .paracumyl phenol, as well as chromanyl compounds such as
Chroman I. Preferably, an amount of end capping agent is added which is
sufficient to produce a molecular weight below 32,500. In a more preferred
embodiment, sufficient end capping agent is added to reduce molecular

weight to below 24,000, and in most preferred embodiment below 19,000

20 The polycarbonates according to the invention can also be made by

other methods such as the melt and/ or solid state synthesis techniques.

Additionally, -the molecular weight or, equivalently the MFI, can be
con_trolled through the use of a redistribution process where the
polyestercarbonate is heated in the presence of a carbonate redistribution

- 25 catalyst such as  diethyldimethylammonium hydroxide or a
tetraalkylphosphonium  hydroxide, preferably tetrabutylphosphonium
hydroxide. A diarylcarbonate, preferably diphenyl carbonate, may be present
with the redistribution catalyst. The catalyst will produce a reduction in the

13



pol yestercarbonate is heated in the presence of a carbonate redistribution
25 catal yst such as diethyl di net hyl ammoni um hydroxi de or a _ 8 MAY 2004

t et raal kyl phosphoni um hydr oxi de, preferably tetrabutyl phosphoni ﬁm

hydr oxi de. A diaryl carbonate, preferably di phenyl carbonate, may be present
with the redistribution catalyst. The catal yst wll produce a reduction in

the ' 13 - saleculaowsighivekighananbe gantraled by rmitering the mmaintef datalpstt er i ng

t he amount _of cat st resent .. Typical. redistribution catal ysts include
tetraor ganBﬁ??SQSho Rifal Eﬁfﬁ?’ﬁ@?&@?, Pﬁ%’ﬁ@s@‘#‘ﬁi‘ﬂ tetrAquEaNOPRYSPRONIYE
5,567, 802 §08rcxi880 a0 oscribif e i d e. 51n
a preferred?ernbod%(sr'rent o?l\'l\{'t9‘,LF1eI;}il r@%n?ip%%ﬁ?{ Ségg’l%?’gggm%gllﬁcsdrg%%gﬁ’ie‘gﬁ{gaci dis 4
to 10. |In areimgrebpimioepotedbposteraicb, the nole %di carboxylic acid is 8
to 9. The polyestercarbonate preferably has an MFI of greater than 14. In a
more preferred enbodi pent of the invention, the polyestercarbonate has an

10 MFP of gr eat BY aipysfernesl embodiment ofyther wwentionnthsgmelants dicarbaxyligvent i on,
the pol yest.qr.car, ate_has_ an | pof 20,10 30, All,MI,values.given herein
are rreasu?‘ég 1%? t‘%@oé‘ 3&%%%%}55{%{) %%Rﬂ’ﬁ‘?ﬁdg}ean‘%ééilcaf 8"%‘2@‘{5 enent s
were made pusgpyp a commercially available extrusion plastonmeter machine

sold by Tinius Osen. 15 The maxi num bi refri ngence of a nol ded di sk

according to the present invention if preferably below 80 nm and nore
pref erabl y bel othd@olyestercaraonategireferablgrhaschrevid dif igeedter them MhaxIrmam

il RN TR M VL TR AR L

£ 501 IHE e PG ol ISR o B AGERH e
polyestercarbonate has an MFI of 20 to 30. All MFI values given herein are
measured at 250°C according to ASTM Standard D1238. The measurements
were made using a commercially available extrusion plastometer machine

sold by Tinius Olsen.

15 The maximum birefringence of a molded disk according to the present
invention if preferably below 80 nm, and more preferably below 40 nm. Ina
most preferred embodiment, the maximum birefringence is below 30 nm. Itis
also preferable for the avei'age birefringence to be below 50 nm, and most
preferably below 20 nm. The birefringence of a molded optical media

20 overlayer was measured with commercially available equipment such as an

- ODS130 Optical Disk Scanner or a Koch CS-4/O0T Optitester. These devices
iﬂﬁmina’ge a transparent plastic article with a circularly polarized laser beam
and use a polarization-sensitive detection scheme to analyze the reflected or
transmitted component of the beam. By comparing the portion of the beam

25 polarized in a disk’s radial direction with that polarized in the tangential
direction, the phase retardation can be calculated and expressed in units of

nanometers.
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ODS130 Optical Disk Scanner or a Koch CS-4/0T Optitester. These devices
illumnate a transparent plastic article with a circularl y_,goj4 @@d | aser
beam and use a polarization-sensitive detection schene to analy t he
reflected or transmtted conponent of the beam By conparing the portion

of the beam 25 pol ar. ze a, disk's.rradial direction with that polarized
in the tangenti Pr‘?f??réateF%?Pd%tspﬂfag@ IRReRHAY B PO e’EF@I'&%ﬂ%fﬁE'ﬁfled and

g)r(rg(r)gls?rgﬁtérh %?ZIZ?)Lven |on % yeser cép@}né%géab é\aft&r{l} ched |zéd

val ue of gTRanesthbiaied to aﬂ@hs@é ﬂlepzﬁcﬁﬁﬁécﬂiﬁoﬂ GHl8a5EASTMD266, whid #et hod
used to neasure the notched i zod val ue is ASTM D256, which is a test

performed atestpenformegdet avomdeonpenafute 8singdy8” bafs. I n preferred enbodi ments
of the invention, the overlayer is |ess than about 0.6 m*nthick In

alter ate enbod of t ent| the erI er | ess than 0.3
mm ¢ hi oL Bre(arog craboimants of the, SEBRYBo Ha Gus t1§ esac ding to
the '“Ve“t @.uft?? il thiRg! %@ﬁé@%ﬂ?&dﬁ%ﬁt E'xf{fr‘énu e)f'er th

oha | Cl ZErs rml d

pol yest er car €s nay 1 conprise dyes, stabillzers,

rel ease agfidyshe lesgthant0.3 fimthiek, @Qegﬁﬁxanmstmhhﬂudyes Woul d include any
whi ch are conpatible with and fully soluble in the pol yestercarbonate and

do not cause unacceptable interference wth reading the nedia, 15 Sone
sui tabl e dyes |Wb¢uE@YG§ﬁe¥@ﬁb@nat%oﬂ¥6ﬁmgst0 sthe| Bevasdiongggay further

ht hal V. h b
B ar o URUERSe RS ARt o PrAmELRe Ron Pl P eecarBa R Sakg o

| "prqge Col&hprise dyes, stabilizers, plasticizers, mold release agents, and anti-static

agents.

Suitable dyes would include any which are compatible with and fully
soluble in the poiyeétercarbonate and do not cause unacceptable interference

with reading the media.

15 ' Some suitable dyes include quinones, azobenzenes, stilbenes, and

phthalocyanines.

Various stabilizers are compatible with polyestercarbonate and are
useful to help retard the melt reaction of the material and improve color.
Some examples of suitable stabilizers include acidic phosphor&s—based

20 compounds and hindered phenols.

I addition, it may also be desirable to add specific mold release agents
that retain transparency while allowing easy de-bonding of the formed part
from the mold. Since optical discs have very high surface area due to the
textured nature of the disc needed for information storage, easy release from

25 the molding tool is quite important. High molecular weight aliphatic esters
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Some exanples of suitable stabilizers include acidic phosphorus-based 20
conpounds and hi ndered phenols. In- addition, it nmay al so Q%“ﬁ??ghgble to
add specific nold rel ease agents that retain. transparency | I owi ng
easy de-bonding of the fornmed part fromthe nold. Since optical discs have
very high surface area due to the textured nature of the disc needed for

i nf or mat i oAiket perHaerytrt) telp sdearate and 2glyeerel moristepratonrd espagially

pont acr yt nPIERH § B s Rtcer ol eladpe Bt e iele 8t ¢ are espocially.
useful to ensure successful release of the disc fromthe nold. It may al so .

be advant ageous I anafldaB! ibeS bl bAtafESM St Add and0l¥EShELART Rongtee. For
exanpl e, sonme suitable anti-static agents include 5 tetraal kyl ammoni um

benzene sulpobyestercarbbhatend Foetexamipiy, pime phuitablevantietainagents finohide sal t .
Various different types of data storage media are known, 1ncluding, for
exanple, cé@ﬁﬂiﬁvlaﬁan@v&m veenzepg g sulfenaipt salh| ang dteftaaignphesphopbimoy

CD-R and ri yes udi o and video nmedia, and DVD nedia 10 incl uding
audi o vi d%%%%"“&?%ﬁl as DVDR DVD-RW DVD and RW DVD-RAM and
DVD-9, 10, 14 and 18. U.S. Patent Nunbers 4,719,171, 4,658, 392 and

4,441,179, whi cWagioRsidifFeeRPye8 &f HRtLstBrdpe mhBdRr28 khowdl, mﬂ&mg?mrml es of
known structures for sonme of these nedia. 1n the future, variou new dat a

st orage meekamply icoppitemhadedtings meagmeto-optikal metia, competeri GDFROM, 15 Al |
ypee o SO g0 e B0 OV sy L pss N gBout 0Bt Lok are
The offi Cal g HRIE VAT MERONY ad Vel sg DB BRI LRRIE I i Bl o ©
DVD-RAM, and DVD-9, 10, 14 and 18. U.S. Patent Numbers 4,719,171,
4,658,392 and 4,441,179, which are incorporated herein by reference, provide
examples of known structures for some of these media. In the future, various
new data storage media having thin overlayers will likely be commercialized.
15 All types of storage media having overlayers less than about 0.6 mm thick are
intended to be covered by this invention regardless of whether they have beén

previously commercialized, or will be commercialized in the future.

The optical media described herein are typically produced by injection

molding. Specifically, the overlayer is injection molded with a series of pits

20 and grooves corresponding to the data. Later, the data layer is applied to the
side of the overlayer that has been patterned with the pits and grooves.
However, there are several additional methods for making data storage

media. For example, the data layer itself can be patterned first with the
information, and the transparent overlayer later adhered to the patterned data

25 layer. Alternatively, the data layer and/or the overlayer may be embossed or
stamped rather than injection molded. Any optical media formed by the
methods listed above or any other method may be advantageously employed

in the present invention.
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nmol di ng. Specifically, the overlayer is injection nolded with a series of
pits 20 and grooves corresponding to the data. Later, the data |lgyer is
applied to the side of the overlayer that has been patterﬁngNt 4 he pits
and grooves. However, there are several additional nethods for making data

t di a. I he, dat a | itself {t d first
w th the i nf or FEeBh Bhel iRt e BHE dare Narper Padl, SRimBycie: o 1 ne
tt d ; | Al t ' t Ol |
oy be embec e Aot ket ihe B 16, e R, AR e 2

formed by nhemsurehéradseporsédhermiavi ivlikelpin didiiturethaoblueisdie will be
advant ageousle% enployed in the present |nvention.” 16 - 6 MAY 2004 Present
optical metsedyvith optisalddag deragesnediageBlwedpsers wouldbeyadvastagesyslyi ght . I n

fact, red | aser used to nerate the birefringence ,peasurenents
repor thd. hered F6 Haf the BeestieRROAE Jate Aipesghedin JeerZed FEra | be used
with optical data storage nedia. Blue | asers could be advantageously 5

used 1o read {NThBRIpadieicaHRARAHR IR REQIARuITL SufRIdiPBleNSH &1 N.

The pol yestercarbonate described herein nust be sufficiently“free of
particl es paciclehaichuthat onptcaptable hiterférenee edtlwrdadding ardd jigr enritirgy ther i ti ng
the data storage nedia is avojded., Particles are typically defined as

t hose havi fgta sforageangdia s ayokied; drasticles mwwdly&@u@drﬂ%é\pse bavigger ni ned

by neasuring.ih n f | ng..Ii olutian, ;ht is preferable to
have a par ?%é#eeae%%’%nm‘éﬁ[o&g\f az‘%g,s%%ﬁégf&%ﬁte% N "?rg}'ﬂﬁfii’yt%'?#ﬂ@% article
countygpel O%Mﬁmtm&ﬁeriﬁg%nﬁﬂﬁﬁ&ﬁ.efﬁrigtﬁrﬁfe&éblﬁ%?hﬁvé)ﬁrééﬁ'cl’e SRt bel ow
20,000/ g. Particle count “can ‘be reduced by filtering polymer sol utions
during probtalow @00,000/g, fmoregpreferableaitt hbawnd partidei comnt [bebsd 109008 5g,r eact i on
met hods. 15 Referring to Fig. 1, a prior art, CD conBri es_an_overl ayer 30,
which is and most preferable to have a particle count below 20,000/g. Particle count

can be reduced by filtering polymer solutions during production, purifying

reactants and by using closed system reaction methods.

15 Referring to Fig. 1, a prior art CD comprises an overlayer 30, which is
typically made from BPA-PC resin. The substrate is coated with a reflective
data layer 20, which may be aluminum or some other reflective material such
as that disclosed in U.S. Patent No. 4,648,392. The reflective data layer 20 is
covered by a backing layer 10, which comprises a lacquer (preferably a

20 lacquer which hardens upon exposure to ultra-violet radiation). The distance
between the surface of the overlayer 30 and the reflective data layer 20 is
typically about 1.2 mim.

Réferrmg to Fig. 2, a newer, higher data density single side, single layer

media is shown. The media comprises a substrate layer 110 covered with a

25 reflective layer 120, which is adapted to reflect, and optionally to alter, an
incident energy field. The overlayer 130, is about 0.6 mm thick or less, and
comprises a polyestercarbonate as described herein. In an alternate

embodiment of the invention, the overlayer 130 is less than 0.3 mm thick. In
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typically nmade from BPA-PC resin. The substrate is coated with a reflective
data | ayer 20, which may be al um num or sone ot her reflec'g_iev§ %ri al such
as that disclosed in U S. Patent No. 4,648,392. The reflecti A a |l ayer
20 is covered by a backing layer 10, which conprises a |acquer (preferably
a 20 | acquer %i c? har dens upon exg&\su_re to ultra-violet radiation). The
di stance BBPHISERltEMAte gF3 pt ph gy pnigRths oveHayemt3( isilpsscthane dat a

2y 201 byst MRl SO el PG bR o Suptyl St 0T

dat a densi singl e Si'de, "Sinh a onpri ses

a subst r at polyxseicakbBngRvaid s Whddt 0.62Rnk ThicRCer 1as.! &e to \#;%.031 i s |
adapted to reflect, and optionally to alter, an i ncident ergy field. The

over| ayer #afGther singlesidd) singlenlayerodatastdrags medid is chopmi sddctahas an _
pol yestercarbonate as described herein, In_an alternate enbodi nent of the
i nventi on, OPHQH&/@hEéyf@rlaI%Zl% The snadia pf §ig neAmpriess a pubstugte dayervay 2004

anot her al ‘ %n‘%ﬁ | nen . I nventi o t he .over.| ayer Q0 ks less
than O. 155?7167&%%%?1(. ﬁ{er%u%gﬁésé%‘gq?% egﬁlmr _e%rwysyoslgmigﬂp_ Fses
the pol yepdictiobRRARIZy&NIR0, S TRBOWFlebive BHEA RiyeK 200 ik R%erd® WA WRY tO
Fig. 3, another single side, single |ayer data storage nedia is shown
whi ch has aewetlaygrt30marhichdbk abouel.b aymrthitkor 18dse nedia of Fig. 3 conprises a
substrate | ayer 210 covered wth anadhesive |ayer 211, which in turn is

bound to the reflective data | ayer .220, The ref tive data | ayer _220-is
covered with anﬁe%&@FEa@gggQg@ %N-%ﬁeﬁglé%&ner \%Bn% AWak She R
Ref ernpi ng ' . |1, S] ' - hS VD 10
corrprllbses g ?ig%zs %F‘ggfggggggﬁ%ans ar grrll{ 8%%&%){8}51/%9' @g%%ﬁlg;%ﬁ 1gyer 330
is made framde fohyaspelyesteRaibétate,ags Mutioneddali@y e ThEhever et Ber 330

covers a first data |layér 321. The first data |ayer 321 al so Contacts a
first covers a first data layer 321. The first data layer 321 also contacts a first
-~ bonding layer 311, which in turn is joined to a second bonding layer 310. The
second bonding layer 310 contacts the second data layer 320, which in turn is
15 covered by the second transparent overlayer 331. Both overlayers 330 and 331
are about 0.6 mm thick or less, and comprise a polyestercarbonate as
described above. This media can be read from either side, or can be modified

to allow reading from only one side.

Referring to Fig. 5, a dual-side multi-layer DVD is shown. The DVD
20 comprises a first disk-shaped transparent overlayer 450. The overlayer is
made from a polyestercarbonate, as mentioned above. The overlayer covers a
first semitransparent first data layer 440, The first data layer 440 also contacts
a transparent bonding layer 430, which in turn is joined to a first fully
reflective data layer 420. The first fully reflective data layer 420 also contacts
25 the central bonding layer 410, which also adheres to a second fully reflective
data layer 421. This second fully-reflective data layer contacts a transparent
bonding layer 431 which, in turn, contacts a second semitransparent data -

layer 441. The second semitransparent data layer 441 is covered by the
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bondi ng |l ayer 311, which in turn is joined to a second bonding | ayer 310.
The second bonding | ayer 310 contacts the second data layer 320, which in
turn is 15 covered by the second transparent overl ayer 33I}3BBYHmwwerlayers
330 and 331 are about 0.6 mmthick or |less, and conprise a

pol yest ercarbonate as descri bed above. This nedia can be read fromeither

si de, or csgrobd tradphtend ovedaydrl 431, Brabioverlhye 490 amdas1 stelsbolRed.6rring to
Fig. 5, a dual-side multi-layer DVD is shown. The DVD 20 conprises a first

di sk- shaped thigkwarless andsompyise apolyestarcahenatage desaibeddbaveoihe

en ¢ anspSTGiRy et dhier Suen Gmodiied fo pbHopdty AR Feaude o'
tact ; L gty G Rrd b Sy @ t

P st tur ) Sub EBRRELERS indide iy el datflaSRd Hofdildink el Gl Efta 0, 2

| ayer 420 stosageoszpheity sedifirddhe central bonding |ayer 410, which al so
adheres to a second fully reflective data |ayer 421. This second

RN RGN W
second S hERAR SO il VB B 0 o B OREEY, o

mm t hi ck %ok@@?efe?d]f_ly%%@ﬂiaﬁe:l:%.#Qiejg]?éés.emrﬁféﬂ?é ﬁlslé}lspréﬁ,‘i'lﬁbiybﬁﬁs apove. The
y

structure shown in FigQ. can be nodified to optiona all ow readi ng from

only 1 si davesaga dishing ofilessithanni fedegreesiandmang preferzybe keistham#a 0.Be dat a
Shaped modieEes duBELmay I ERRIEA G FoTARALl MARROBRGH Hekof | ess
00 pref oieaars red A6 toTBbu bl Bifebincs Fhebd Hthuteds JRghfTRe AG7 "N 2
pr ef er abl ysdcased tplagtic disk with a laser beam and measure the location of the
reflected spot. The distance by which the reflected beam is offset from the

incident beam is proportional to the dishing.

The present invention is further illustrated by way of the following
examples. These examples are intended to be representative of the invention,
and are not in any way intended to limit the scope of the invention of the

claims.
EXAMPLES

Example 1 - Synthesis of Polyestercarbonate

The folloWing example provides a description of a method for

synthesizing a polyestercarbonate according to the invention.

Methylene chloride 227.1dm’, water 189.3dm’, triethylamine 1.6kg,
bisphenol-A 90.7kg, dodecanedioic acid 9.1kg and 50 % NaQOH 10kg were
combine in a formulation tank and stirred for 5 minutes. The mixture was

charged to a phosgenation reactor and an additional 189.3dm’
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degrees. Dishing may be neasured with commercially avail able optical disk
testers used al so to neasure birefringence. These instrunents illum nate
the secured plastic disk with a |aser beam and neasure t el IM¥allllon of the
reflected spot. The distance by which the reflected beamis offset fromthe
i nci dent beamis proportional to the dishing. The present invention is

further il lofshetitydendyhteydefwihasédid amsegthe farmphsionTvessel durnhes are
i ntended to be representative of the invention, and are _not in any way

i nt ended t &eaqted. tPhasgene wps asikdedre theveaatpntogsthemwith usfigent EavpLES
Exanmple 1 - b i Pol.yest er car bonat e.,The, f.ok| ow exanpl rovi des
a descri pt iogﬁﬁc;fj"] ?ﬂ@ﬁﬁ{?dmﬁtm% ﬁ%asq%? a!a}p%'lsy@ttgfeg%sgﬁﬁgf Qfg%tor di ng
to the inv Molal ' :4.d : :

triethyl am?ﬁéedtf%ﬁlé g, %%F‘g;ﬁleno I?ngg? %ﬁdz;,uag’og{eéc%ne | gogﬁgg?tgﬂgs ]ﬁl%edand 50 %
NaOH 10kg wer ¢0.5coParasamyl gpHemobul Hkigorwasinkddeadd tet ithe extaktor Suringut es.

The m xture_was char edé& géﬁhos enation reactor and an additional
189. 3dnB 1@1108@611%310112%0@ atgdhe pobyiaet IMw: A approximaie iefal phod- kg

toget hor wet Rrtsech afed ik EAThimuT SRERRS 9 RR30 4 NAQR, L2t on pn

at 8.5 for the first half of the reaction. For the second half of the

reaction, the pfiheogdmplet@@irgdctibRsbaihswts disthhbedd oM ahe eactePesd 2. Skg
was added to the reactor during phosgenation to regulate the polymer Mw

An appr oxi faxgs teok dhemfedstd, 2 keriesodf lidJensdicentrifiigds irorgler 4o sepamtarum
. . .
]lcj Pgﬁ]kf h gf ; glaecg ﬁlakﬂe l%i;agéz ré?n%%e e Enheem():/?aqgljn%t ﬁ%&f%gtvbgs%u?ga ﬁfehre\gklir? pﬁﬁssec har ged

with 1% aqueous HC1 and remove residual ions by washing with DI water.

The purified solution of polyestercarbonate resin in methylene chloride was
filtered through 1 micron absolute media. The resin solution was then fed to
a jet with 150 psi steam at a ratio of approximately 2 to 1 steam to resin to
flash off the methylene chloride. The wet cake resin was further dried of
residual methylene chloride and water in a fluidized bed of heated nitrogen
until less than 0.2 % total volatiles remain. The resin obtained 102.1kg was a
white powder with a Mw of 32500, a chloride ion content of less than 2.0 ppm,
a residual TEA content of less than 4.0 ppm.

The polyestercarbonate powder was then fed into a 70mm twin-screw
extruder which was equipped with an on-line rheometer. An aqueous
solution of diethyldimethylammonium hydroxide was injected into the
extruder near the point where the powder was fed. The rate of injection of the
aqueous solution was adjusted until the on-line rheometer read the target

melt flow indicated in examples in Table 1, below.

Example 2 - Comparison Between Polycarbonate and Polvesercarbonate
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surge tank then fed to a series of liquid/liquid centrifuges in order to
separate the brine phase, renove the triethylam ne (TEAL éomA\p/a@ﬁ}'i ng the
resin phase wth |% aqueous HC 1 and renove residual ions by washing with
DI water. The purified solution of polyestercarbonate resin in nethylene
chloride was filtered through 1 mcron absolute nedia. The resin solution

was then fed to Indh¢ examples bek®w pthioss iredicated by manbers afe expnpks ofitlety 2 to
1 steamto resin,to flash . off the nethyl en(f chloride. The wet cake resin
was f urt hercugicng dnvsmtions symlesthose andicated banledters arexermpatative examplesii di zed

resin obt aindl pbis? A T 1 B tnt St ait b SRhmb R SRBRpA T o e

| on cont entinfktibfSfoldiag (?.zﬁm&mcms@%haeq}oﬂﬁﬁe IRt hhteti8RSaddan 4. 0

ppm The pol'yestercarbonate powder was then fed into a 70mm tw n-screw

ext ruder whilsohcomysareg)bligitad &/ idea Diskn(IDVIDI) injectidramoktieg (0.6mnathiekness). sol uti on
of di et hyl di net hyl ammoni um hydroxi de was injected into the extruder near

th int wh h fed, Th i nj.ecti f the .

Sol utf on was. ad]CRPBRCAARRY WERE TOMIq WRBE/hAarUokE S ORpIEH D IRt Sel |
| i ndi & Wl . e .

Bt veen Pol oy T i 3hd COLARIE i A8 Ml RABR RS B TRASERL, o e
bel ow, thoskabledi qatecshoby terapbeataranaseShMeltatnipeeatuges weit chovant i on,

while those indicated by letters are conparative exanples _of the prior
art. Tabl et@ givRihke bow nesiasmanse o the finishesl diskeInjentipacmolding of eect i on

| di 1.2 thick de f the diff t terial d I
Conpar os. DeGROl SUELEETRIATE. Dt *TMHebct Phmeol Bieky. ( BB E LS
Conpact di %ﬁnﬂﬁﬂ?cﬂ%@ﬁa‘f&ﬁg&@lz A PYRiGe ety Waped Wigs! {10 cotifl di ng

machi ne and CD'nmolfd with t t tehperature as indicated in
not be characterized by normal means.

For compact disks, the birefringence and dishing were measured with
an OMP ODS130 optical disk scanner. Results in Table 1 include the average
birefringence observed in the CD, as well as the maximum single point of
birefringence on a disk. Maximum dishing and average dishing are also
shown. High-quality CDs have maximum birefringence below 80nm,
preferably below 60nm and average birefringence below 40nm, preferably
below 30nm. Maximum dishing needs to be below 0.8 degrees, preferably
below 0.6 degrees, with average dishing below 0.6 degrees, preferably below
0.5 degrees. It is, therefore, apparent from examples A, B, and C that the
high-flow copolyestercarbonate does not produce a compact disk of

comparable quality to a disk produced from homopolycarbonate.

DVD examples (D, 1, and 2) were molded using a DVD (0.6mm) mold

on an injection molding machine. The melt temperature is indicated in table
1, and the mold temperature was 110°C.
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Table 1. The nold tenperature was 65C. Melt tenperatures were chosen to
gi ve the best performance of the finished disks. Injection gow E@ of the
copol yestercarbonate at the sanme nelt tenperature as honop8l bnat e
(exanple A) yielded severely warped disks that could not be characterized

by normal nean Jﬁmf I hj

nmeasured with m@w%@%egg Ica tﬂgl? égs g‘ﬁﬁer %ﬁ‘&@ﬁ% gna dfg%née

i ncl ude t hgeaseteddsy ab(d’cﬁf(fl‘.ﬁ-@?eﬁc@ laes@éwﬂdlsldpptah@matec&d\@iw}enaﬁ\etthe

maxi num si ngl e point of birefringence on a disk. Maxi mum di'shi ng and
average ditempeyature inlipjectien sopiding, ghe qopblyeptetabhnate substrates of the

bi refringence bel ow 80nm referably bel ow and average hirefringence
bel ow 40nnTUIRRRIEY MR a5 B Hsu tﬁ%ﬁmﬁ)@}fﬁ@ hersgpolysagongé-ow 0. 8
degrees, preferably below 0.6 degrees, with average dishing below 0.6
degrees, ‘preferably below 0.5 degrees. It is, therefore, apparent from
exanples A B, and C t-hat the high-flow copol yestercarbonate does not
produce a conpact disk of conparable quality to a disk produced from
honopol ycar bonate. DVD exanples (D, 1, and 2) were nol ded using a DVD
(0.6mm nold on an injection nolding machine. The nelt tenperature is
indicated in table 1, and the nold tenperature was 110C. 21 - 6 MAY 2004
The DVD exanpl es (0.6nm thi ckness) had birefringence and di shing neasured
by a Koch CS-4/0T Optitester. It is apparent that for a given nelt
tenperature in injection nolding, the copol yestercarbonate substrates of
the current invention are superior to substrates nolded from

honopol ycarbonate. 22 - 6 MAY 2004



Tabl e 1-- Exanples of the current invention and exanples of the prior art
MFt Thi ckness Melt Tenp Max Biref Ave Biref Max di shing Ave
Exanpl eMat eri al 10m nnmd Cnnmndedi shing de AhonpoPCl141. 231558. 53104120044 1
BCPEC271. 2275108. 2411. 10. 61 CCPEC161. 227584. 458-- DhonpoPC140. 637045- 0. 32
33055-0. 24 | CPEC270. 634028-6-0.14-0.1 3304816-0.22-0. 19
2CPEC230.63303610-0. 2-0. 175 5 Al though the present invention has been
described in considerable detail with reference to certain preferred
versions t f .. V(IR ' se?quB . dat a
st orage rregi% g%gesggé%gaeshcgrt%%gﬁégﬁﬁveggégh?ggégﬁy% e u?glt?rita%terecordabl e
optical nedi cR—as—thaserhased—ghr—pheota-buctnable-dves i ncl uding
pht ahl ocyani %5',§Har TR Abl oot oase (mideltTeme d X B 'Ar'i'?qm{" 15 "B'é{'é"eq,gf‘,’f;b
optically-i nduced phasédtdmnhgemmnt dri dke€¢ and smagnet omopli cade t dchimollogy.
The current i fvent"®ihodt dl prd¥i dg betlefitls 4P aopti2tal |y- &&si dt &
magnetic megdi & such”%s [f Pked ard rgnovdbl e cofprit dr  4Hi sks dnd rle@br dabl e
and rewritabl € vi|dEBEi| skE. | Advant gges?’®df tihe84dur ifentsd - -
D

homoPC | 14 06 370 35 032
330 55. 0.4
3 CPEC | 27 06 0 B r; 014 o1
330 T} 16 022 519
F) CFEC | 23 06 330 3% 10 02 | 0475
5 Although the present invention has been described in considerable

detail with reference to certain preferred versions thereof, other versions are
possible. For example, the data storage media described herein could
advantageously be used in recordable optical media such as those based on
photo-burnable dyes, including phtahlocyanine, rewritable optical media
10 including those based on optically-induced phase change materials and
magneto-optical technology. The current invention would provide benefits in
optically-assisted magnetic media such as fixed and removable computer
disks and recordable and rewritable video disks. Advantages of the current
invention are not limited to disk-shaped media but are applicable to any
15 geometry of storage media which use high optical quality and low viscosity to
an advantage including card-based optical or optically-assisted magnetic

media.

The low birefringence copolycarbonates described herein could
advantageously be used in all types of typical applications for polycarbonate,

20 particularly those where low birefringence, low viscosity and/or optical
quality provides some advantage. Specifically, the copolycarbonates
described herein may be used in films for optical media, near field optical

recording applications, ophthalmic lens applications, lenses for laser
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I nvention are not limted to disk-shaped nedia but are applicable to any
15 geonetry of storage nedia which use high optical quality and | ow
viscosity to an advantage includi ng card-based optical or =6 MAY 2004
optical | y-assisted nmagnetic nedia. The | ow birefringence copol ycarbonates

descri bed herein coul d advant.ageously he used.in, gll types of -typical
appl | cat &?Wseg N RSB AY el?i@"%ﬁw@mrmay stlpgeaestrers giyctalt |
irefring i rso
advant age. aepiesr¥iating ASplly AEHR HERd Hecoil PAUSPIRGARASRE e used
in filnms foore and/ontladeitigaior Bitgle Ahé nduleiphodbdptidad ¢ibletd, BbaddHagakl ons,
ophthalmc |lens applications, Ienses for laser 23 - 6 MAY 2004
appl i C?E | oMavegddes agldalm_hltplmg); ﬁgld active photomje Flavmgf’ffs%h a Hs)idugatgrﬂr s,
aircr canopi e azi ng, display.screeps, in- ecorated parts,
}/\I_a\éeg%i dels(,;gé. 5.1‘?&’06%?? d d/%P“&cgé‘%%tfcig ];}ﬁ OTEPYit e &ﬁ XRRRRNE et |t cal
i bers, s : . Al 2tV ot oni c
devi ces suchcggecfm}hgu atlgi?l ?gég?é né?gebgt ro%??gﬁ%}nggoug@%p@l)gl.

Mor eover, spivningpextyasiohosslition cdsting i arel ahgrather meuigctusieg methmrke
articles by injection nolding, fiber spinning, extrusion, solution

casting, a&anpatipleowidy peliparbanetesi Hehouldalso beamied ithateramionts types of
I b Lt | d, al e,noted that vayioys types of ditives
Ohi b ar o Sdives W G kRO B B A tie Wh D e baRteaoud e

I nc or at; . The copol ycar bonat es descri bed herein
ofp Hﬁé’brg r&tB& il e/ SRy LABBhSe

may be produc via any - process which leads to the specified range of MI
and ductility. The use of redistribution catalysts is optional. Any
redi stri buti on Thet edbpolycarhpabiee déscribed rlraeimgnaheeViprodacddhevis payi f i ed

range nmay be used, Alternately, the 15 pol yestercarbonate production
process mRFOERES &shlsﬁldﬁ%tq thelsnsitied pagerQf MFI and ductility. The use of

redistribution catalysts is optional. Any redistribution catalyst capable of
increasing the MFI to the specified range may be used. Alternately, the
15 polyestercarbonate production process may be controlled to ensure that the
MFI is in or near the specified range prior to extrusion, which reduces or

eliminates the need for redistribution catalyst.

It is understood that the copolycarbonate synthesis methods described

herein may affect the amount of residual low molecular weight species (e.g.,

20 diarylcarbonate and anhydride) in the resulting resin. The amount of low
molecular weight species present in the copolycarbonate may impact certain
properties of injection molded parts such as surface deformation and
clouding. Therefore, it may be desirable to use certain techniques to reduce
residual low molecular weight species such as those described in U.S. Patent

25 Application Serial No. 09/281,497, which is hereby incorporated by reference.

It should also be noted that various types of additives which are
known to be compatible with polycarbonate, but are not specifically

mentioned herein, could be incorporated in the polyestercarbonate.
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MFl is in or near the specified range prior to extrusion, which reduces or
elimnates the need for redistribution catalyst. It is undet%tgﬂﬂzmnat t he
copol ycarbonate synthesis nmethods described herein may affect the anount
of residual |ow nolecul ar weight species (e.g., 20 diarylcarbonate and
anhydride) in the resulting resin. T unt_of | ow .nol ecul.ar i ght

speci es present Tli ﬁf"f’ﬁ cop fryg%fr 6‘8@3@3&'? ¥ St%ré?{bﬁ%?espldﬁﬁﬁvﬁqdes of

i njection i : j

Ther of or o, TR S PR e tier 38R SR BT hEARopAtic focl 1 Mk o

resi dual | ehermmdpslasticatesineiygtim ppevited theisystan whogendnsent divthada TgS.

Pat ent 25 Application Serial No. 09/281,497, which is hereby incorporated
by ref er enbelow 14&Houangl preferably badewd3bh&t vari ous types of additives which
are known to be conpatible with polycarbonate, but are not specifically
mentioned herein, could be incorporated in the polyestercarbonate. 24 - 6
MAY 2004 It should further be noted that the pol yestercarbonates descri bed
herein coul d be bl ended together with another thernoplastic resin to forma
t hernopl astic resin system provided the systemwas transparent and had a Tg
bel ow 140 C, and preferably below 135 C. '25 - 6 MAY 2004 CLAIMS 1. A data
storage nedia, said nedia conprising: a) a data layer, and b) a
transparent overlayer adjacent to said data |ayer, wherein said transparent
overl ayer has a thickness of |ess than about 0.6 mm and said overl ayer
conprises a thernoplastic resin system which
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system conprises a pol yestercarbonate conprising nononer units derived
froma di hydri c phenol and a dicarboxylic acid, said pol yest ertc %ol e
having an MFI of greater than 14, and wherein said data |layer is adapted to
refl ect and(gfI field incident wupon said transparent overlayer prior to
bei ng i nci ghg%on said data |l ayer. 2. The storage nedia according to
claim1, wherein said nedia is a disk. 3. The storage nedia according to
claim2, wherein said data layer is adapted to alter and reflect the

ooy e T SRS A B A, S S

to claim2, wherein said energy field is selected fromthe group
consisting of a li ghtagbeargdaatg]@}e@cﬁﬂdc field, a magnetic field, and

conbi nati ons thereof The storage nedia according to claim 2, wherein the
transparent overlayer has a maxi num birefringence of |ess than 80 nm as
measured by a red | ad®r. Ziazran@awozr@ﬂayéta%h@ﬁltosaidaia’m]ﬂ}@raccordi ng to
claim6, wherein the transparent overlayer has a maxi rmm bi refri ngence of

| ess than 40 urn red b red, |l as he st medi, a
according to clal ﬁ‘?rf @] Ha%gataqvazla}ygg%gs arm%f-i?ﬂf n%‘aﬂfaqoé‘%s t han
0. 8 degree T ﬁﬁﬁ’ﬁ NG, V%?s”t n di sk
has a naxﬁ)ng%ngf E%drslégﬁg?ﬁ%r ¥%gn Lég 4 egr le%hﬁ‘l‘%sm_r g?b?%}ggl medi a
accor di ng tsystdmaiconSprisdsea potydstafcahbshatweompnsmg monomer units derived

from a dihydric phenol and a dicarboxylic acid, said polyestercarbonate

having an MFI of greater than 14, and

wherein said data layer is adapted to reflect an energy field incident

upon said transparent overlayer prior to being incident upon said data layer.

2, The storage media according to claim 1, wherein said media is a
disk.

3. The storage media according to claim 2, wherein said data layer

is adapted to alter and reflect the energy field.

4, The storage media according to claim 2, wherein said storage

media is a digital versatile disk.

5. The storage media according to claim 2, wherein said energy
field is selected from the group consisting of a light beam, an electric field, a

magnetic field, and combinations thereof.

6. The storage media according to claim 2, wherein the
transparent overlayer has a maximum birefringence of less than 80 nm as

measured by a red laser.
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average dishing of less than t 03 degrees. 11. The storage nedi a according
to claim10, wherein the disk has an average dishing of |esg %‘afbm 0.2
degrees. 12. The storage nedia according to claim6, wherein the

pol yest ercar bonate has an Ml of greater than 16, and a notched i zod
strength of greater than 1. 13. The storage nedia according to claim 12,
wherein the polyestercarbonate has an MFI of greater than 20. 14. The

storage nedi a accoyding t ol gofacd mMAIRS Acfori 1P AHfS e WREERNge further
conprises the residue of an end capping agent “selected fromthe group

consi sting oftraispareht openiates ritas aa yaximinphbinetingenice axidess! thamel®ohm assooct y|

phenol, and a cunyl,.phenql. 15. The storage nedia according to claim 14,
- wherein the e‘ﬁﬁasr&g“éldzgﬁarﬁa Bht is paracunyphenol. 16. A storage nedia for

data of the type readable using relative notion between the nedia and a
readi ng |ight bear8.for Thetstoregs mgdialuecoididgtonalaino?, whereinettie ldyski e aredi a,
said storage nedia c rising: .27 6 Y 2004 a) a first disk-shaped
transparem!:J ﬁ@*lpﬁ%agﬁ%iqﬁg&éthapm%%@%e%f I)ess than 0.6 nun, a/hi ch
conprises a pol yester carbonate conprising nononer units derived froma

di hydric phenol afd arThestorlgatmalighcrding b ictaimcs, dvhedéindhe disk has a

pol yest er car bonat e havi .ng MFl of 5 greater than 14, said first

di sk-shaped tREAIHHEY W&Oggﬁ%@éﬂi%@ﬂ%e% | east a first entrance surface

and .a first information surface, b) . a first data | ayer adjacent to said

first informationigur fHgestoRfe bivdid adcoidil sclamapedhbfegngR g haser | ayer,
said first. data | ayer -

average dishing of less than + 03 degrees.
11.  The storage media according to claim 10, wherein the disk has

an average dishing of less than £ 0.2 degrees.

12 The storage media according to claim 6, wherein the
polyestercarbonate has an MFI of greater than 16, and a notched izod strength
of greater than 1.

13. The storage media according to claim 12, wherein the
polyestercarbonate has an MFI of greater than 20.

14. The storage media according to claim 2, wherein the
polyestercarbonate further comprises the residue of an end capping agent
selected from the group consisting of phenol, paratertiarybutylphenol,

isononyl phenol, isooctyl phenol, and a cumyl phenol.

15.  The storage media according to claim 14, wherein the end

capping agent is paracumyphenol.

16. A storage media for data of the type readable using relative
motion between the media and a reading light beam for retrieving the

information carried by the media, said storage media comprising;
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havi ng a shape corresponding to stared data, wherein said first data 10
| ayer is adapted to reflect an energy field incident upon,qgmﬂwfﬁﬁg di sk-
shaped transparent overlayer prior to being incident upon said fifst data
| ayer, c) a first protective |layer adjacent to said data | ayer and

opposite said first overlayer, 15 20 d) a second protective layer joined to
the first protective ..: |ayer-opposite said first data |ayer, e) a second
data | ayer adjacent to said second protective |ayer, said second data

| ayer having a shape corresponding.to.stored data, and,l second

di sk- shaped transparenta)ovegl g‘ﬁr %ﬁ;ﬁhﬁge‘; FARBRHE s OBt 553’5“‘6% fim or

| ess, which conpri ggguasseH MESheh 0.6 AR ORRICR c6RPPkésSs PolyeRaptiboritet S
derived froma dihydric phenol and an aliphatiC dicarboxylic acjd, said

pol yest er car bonat e¥rapiisigg BanomETugh gedvhdefromarfihydric ghendanshan

di sk-shaped transp ic QIS tg%,gr: ; Vi gig@er, ?i-’fa%e opdnvftgrance
surface and a seco%goﬁlﬁqn:?ornal%i n 5@1%125%\}502 4 g%? ace?‘aﬁﬁgrel n tﬁ{g second
i nf ormat i®n surf acgrerter dfralle saidtfirstsdisi-shapedonahsgateat beertayer havinghat st or age
medi a according to, claim 16, wherejin the fjrst.and. second protective

| ayers- are joi ned FG@}&”@FWMEH@&EI?@W@%W%@ medi a accordi ng

to claim17, wherein said first and S

b) . afirst data Isyer adjacent to said first information surface
of the first disk-shaped transparent overlayer, said first. data layer

5 having a shape corresponding to stored data, wherein said first data
10 Iayer is adapted to reflect an energy field incident upon said fist disk-
' shaped transparent overlayer prior to being incident upon said first

data layer,

<) a first protective layer adjacent to said data layer and
opposite said first overlayer, :

15 d)  a second prqter:ﬁve ldyer joined to the first protective .. . -
layer opposite said first data Jayer,

e) a second data layer adjacent to said second protective
layer, said se¢ond data layer having a shape corresponding to stored
data, and |

20 f) a second disk-shaped fransparent overlayer having a
thickness of zbout 0.6 mm or less, which comprises a polyester-
carbonate comprising monomer tmnits derived from a dihydric phenol
and an aliphatic dicarboxylic acid, said polyestercarbonate havinéan
MF] of greater than 14, said second disk-shaped transparent overlayer

25 . having at least a second entrance surface and a second information



second overl ayers both have a maxi num birefringence of |less than 80 nm
and a notched izod strength of greater than 1. 19. The sto_rgaéyrrﬁﬁli a of
claim 18, wherein said first and second overlayers both h affUVFl  of
greater than 16. 10 20. The storage nedia of claim 19, wherein said first
and second overlayers both have an MFI of greater than 20. 21. A nethod

for retrieving c | sl - Qt At i ' eds.dat e
medi a, said nedia fcgb%%ﬂseﬁ]gqag %9éal%%$ﬂ%n%‘qaﬁﬁ%ﬁg%a$%’%€&§v§ %ﬁgr

adj acent to saiggcgﬁaaiataia)}@yer, wherein said transparent overlayer has a
t hi ckness of |less than about 0.6 mm and said overlayer conprises a

pol yest ercarbonate conprising nononmer units derived froma dihydric phenol

and an al i phat i ¥.di cBhesigrege mediadaccordingptel slain dite arhyoain thehfivstrapchn M
of greater than 14 nd.20 wheregi.n i d data | ay i.s adapted to reflect an
energy fi e1°m &’EP’EF&%FE&%&S%?E%QM%‘}@Y W@ﬁﬁ"ﬁ%ﬁ' prior to being

I nci dent upon said data |layer, b) directing an energy field at said

storage nedi a h t ol ' [ T L, : B

trangar ent over 'ayer?I,ilé gtnﬁagé9%{%&8%%%%@3%ltgggaégngz,d@ggﬁgta legs a%earlfd 29 - 6
MAY 2004 serondtoveldyegs botlo el ® mixintm dvidefdimicant@yfless thaxaBa sengr gy
field. 22. The nmethod according to claim?2l, wherein said nedia is a disk.
23. The neansbanatdeddeag stiengthphgreaterfhandi.n said data |ayer is adapted
to alter and reflect the energy field. - :

- 19.  The storage media of claim 18, wherein said first and second

overlayers both have an MFI of greater than 16.

10 20.  The storage media of claim 19, wherein said first and second

overlayers both have an MFI of greater than 20.
21. A method for retrieving data comprising:

a) | rotating a disk-shaped data storage media, said media
comprising a data layer and a transparent overlayer adjacent to said data

15 layer,

wherein said transparent overlayer has a thickness of less than -
about 0.6 mm, and said overlayer comprises a polyestercarbonate comprising
monomer units derived from a dihydric phenol and an aliphatic dicarboxylic
acid, said polyestercarbonate having an MFI of greater than 14, and

20 : wherein said data layer is adapted to reflect an energy field

incident upon said transpareﬁt ‘Bx}érlayer pnoi'to bemg 1nc1dent upon said

data layer,

b) directing an energy field at said sforage media such that
B energy field is first incident upon said transparent overlayer, and is then
25 reflected by said data layer, |
.29



24. The nethod according to claim22, wherein said storage nedia is a
digital versatile disk. 25. The nethod according to claim22, wherein said
energy field is selected fromthe group consisting of a Iigﬁtwﬁe&w an

electric field, a g}%gnet iﬁtrﬁé\@hginfﬁﬂﬂﬁﬁm&%mr&ﬁté f&gEFG’i{a R ex}?g@ Zt orage

medi a according to im22, whereln the transparent verl ayer

maxi mum bi rfedld.i ngence of | ess than 80 nm as neasured by a red | aser. 27.
The storage nedia according to claim 26, wherein the transparent overl ayer
has a maxi mum birefringence of less than 40 nmas neasured by a red | aser.
28. The met hod &2cor dihagetlwdabairdm® ®, claimeXlgivhertinsaidinsddidias dmk. maxi mum
dishing of less than 0.8 degrees. 29. The nethod according to claim 28,

wherein the disk_has i pum dj.shing of | ess than,. 0.4 degrees. 30. The
met hod accor di n§3to ﬁ'ﬁi%ﬁfg@fy%ﬂ@’égw W@l&#,s“&ﬁqﬁ%sa'ﬁ‘do%léwar&é di shi ng of

| ess than Qdghtelee SFand3eflect R ABLYEIGaccording to claim 30, wherein the
di sk has an ‘"average dishing of |éss than 0.2 degrees. 32. The nethod

according to claim26, wherein the pol yestercarbonate has an M-I of
greater than 16 24and Thganathasiacaendbigdd claimd2s wherpigtsaidgtorggemedie t han 1. 30 -

6 MAY 2004 .334:..: 3 according to claim 32, wherein the
pol yestercé%%glﬁl}%lgeﬁg{éﬁgﬁkwﬂ of greater than 20. 34. The method according

to claim 22, wherein the polyestercarbonate further conprises the residue

of an end cappi 12§. agdhe metleddentedingrtokldmhe2gwherpincaiissngtdyfeldfs phenol ,
aratertiar t hengol , i sononyl phenol, 1sooctyl phengl, and a c I

Bh enol . ! s%ﬂ%tgg B'orn t%e groilp consqg/tmgp o? a?lght Ibeam, aﬁ/ ele%tr?c %eid, a 1y

magnetic field, and combinations thereof.

26.  The storage media according to claim 22, wherein the transparent

overlayer has a maximum birefringence of less than 80 nm as measured by a red laser.

27. The storage media according to claim 26, wherein the transparent

overlayer has a maximum birefringence of less than 40 nm as measured by a red laser.

28. The method according to claim 22, wherein the disk has a

maximum dishing of less than + 0.8 degrees.

29. The method according to c¢laim 28, wherein the disk has a

maximum dishing of less than + 0.4 degrees.

30. The method according to claim 29, wherein the disk has an

average dishing of less than + 0.3 degrees.

31 The method according to claim 30, wherein the disk has an

average dishing of less than + 0.2 degrees.

32.  The method according to claim 26, wherein the polyestercarbonate has an
MFI of greater than 16, and the disk notched izod strength of greater than 1.
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35. The nethod according to claim34, wherein the end capping agent is
paracunyl phenol . 36. A data storage nedia which conprises a

copol yestercarbonate conprising nononmer units derived from-ag qiayzdgs c
phenol and an aliphatic dicarboxylic acid, said polyester carbonate having
an MFl of greater than 14 and a notched izod strength of greater than 1.
37. A nmethod foB3retilhevi ngethiad a addocdiingonie i selimeadng wheeeinf r the a data

st orage rredl whi ch. conpri se estercar onate conprising nonomer
units deri 9@ eﬂ%‘?ﬁfho%ﬁ ﬁi‘&? I\gﬁﬁﬂ ng phatic dicarboxylic acid,

sai d pol yester carbonate having an NFI of greater than 14 and a notched

i zod strength of34grerl~rhgr n_ié{ﬂg? da?‘%ffiﬁ‘ﬂatt% st E&g{?e ﬁrfdl ;%g]il%t%ﬁopﬁl%l a

conprising: a)~a pluarali aplu

transpar enbo%‘téx%ﬂﬂicﬁlat&\ﬁfﬁﬁﬁéﬂ céﬁipihsbﬁ QHé I@@§1ﬂﬁb (ﬁVeﬁ{ eAd ¥appliny 8gént
t hi ckness of |l ess than about .6 Mm and said overlayers conprise a

pol yest er caeleotesk éramntha gmgp wmsimg uofi qaheﬂe} | packténtianybutyiphanolc phenol
and an aliphatic, di c rbox aci aid carbonat e having an M-Il of
great er th%@nﬂnylmen 1 Pv@ﬂé ‘-Hﬁ‘(é)léﬁ[‘]’nﬂ ta layers are adapted to
reflect an energy fleld I nci dent upon said transparent overlayers prior to
bei ng i nci dent on 45@1/. ' ccordi ng
to cl ai m 38, mg§e| nqgl qutgltso?a oﬁﬁ%otfogsgllrﬁ déta g?e?{s@ig@da ?{53 to

partial |y agémhtdspasacumdpblanil. energy field and also partially transnit an
i nci dent energy tield and another data Iayer Is adapted to reflect said

partially trans 5n6t t ei gigtgisgcgargtge media ¥JV1‘}C1|Ch comprises a copolyestercarbonate
comprising monomer units derived from a dihydric phenol and an aliphatic
dicarboxylic acid, said polyester carbonate having an MFI of greater than 14
and a notched izod strength of greater than 1.

37. A method for retrieving data which comprises reading data
from a data storage media which comprises a polyestercarbonate comprising
monomer units derived from a dihydric phenol and an aliphatic dicarboxylic
acid, said polyester carbonate having an MFI of greater than 14 and a
notched 1zod strength of greater than 1.

38. A data storage media, said media comprising:
a)  aplurality of data layers, and
b)  aplurality of transparent overlayers,

wherein said transparent overlayers have a thickness of less than about
0.6 mm, and said overlayers comprise a polyestercarbonate comprising
monomer units derived from a dihydric phenol and an aliphatic

dicarboxylicacid, said polyesercarbonate having an MFT of greater than 14,

31



40. The data storage nedia according to claim38, wherein said nediais a
di sk that can be read fromboth sides. 10 41. The storage nedi a accordi ng
to claim1, wherein said resin systemconsists essentially of the

pol yest ercarbonate. 42. The storage media according to claim® MYwftein the
di carboxylic acid is an_aliphatic dicarboxylic acid. 43. The storage nedia -
accordi ng to cl #hearain sajgheda h}’?ﬁeafalaidﬁﬁéﬁgw reflgciiar anexgyyfi¢ld ingidenthas from
10 to about 20 canbpon_atonms, 44.. The st nedi.a accordi ng t | aim 1, ‘
wher oi n t hEPORoTIdsHaPEAERh QY EHIRLRED Heiok drlpheibe Jrigifenh dhelp sty dafent . ' 45.
A net hod OiarY'@i‘éﬁi ng a data storage nedia according to claim1, which
conprises Injection nolding a transparent overlayer at a nelt 20

tenperature of |less than 360 C. 46. The storage nedia according to claim 1,
wherein said re8dn Thesiadt starbge needialayesting &o blaimt 38, v8Rerein at least

5 one of said data layers is adapted to partially reflect an incident energy field
and also partially transmit an incident energy field and another data layer is

adapted to reflect said partially transmitted incident energy field.

40. The data storage media according to claim 38, wherein said

media is a disk that can be read from both sides.

10 41. The storage media according to claim 1, wherein said resin

system consists essentially of the polyestercarbonate.

42. The storage media according to claim 1, wherein the

dicarboxylic acid is an aliphatic dicarboxylic acid.

43.  The storage media according to claim 42, wherein the aliphatic

15 dicarboxylic acid has from 10 to about 20 carbon atoms.

44, The storage media according to claim 1, wherein the

“polyestercarbonate further comprises an end capping agent.

45. A method of making a data storage media according to claim 1,
which comprises injection molding a transparent overlayer at a melt

20 temperature of less than 360° C.

46. The storage media according to claim 1, wherein said resin

consists of the polyestercarbonate.
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