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relates to data storage nmedia, and nore particularly to data storage nedi a
havi ng both a_data storage |ayer and _an adjacent transgarent over | ayer
wherei n the dRPABS ENEPIUM A0S BAENBNGRPLEESTRRCARBONARE f i el d
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FEDERALLY SPONSORED RESEARCH
Not applicable
BACKGROUND OF THE INVENTION

This application 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
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and nore information in a r space. ere are several requirenents
for the trawhidisnt fumetioh af dloow muzhsiress is introduced when molding the disk.

Materials which are more viscous (i.e., have lower values of melt flow index)
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.
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that the optical storage nmedia can be manufactured efficiently, wll be
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optical storage nedia appltcations such asthe CD and DVD applications. 2
- 6 MAY 200¢hedbogicat randPihePalh aroperties| of thieapolgnser whnklthasrayellrak @rodess

i nadequate or | ess  desirable for some present, and next generation
appl i cat i oneondifiers dnERg ipjection 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,
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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). |
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found in tholgetéwarbddnate las 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.



- & MAY 2004 1In a first aspect, the invention refers to a data storage
medi a which has a data | ayer and a transparent overl ayer adjacent to the
data layer. The transparent overlayer has a thickness of about 0.6 mm or

| ess. The storage media is configured such that the data I MAY\d0i4
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exit 15 sHirfallyethidhecthod c 1sesitdtaceingSnfnedgvindamerid datauagemian t he
disk is read, an energy field first enters the nmedia through the entrance

surface, tBHIENSIEY fig ugh the first overlayer to the exit surface, and is
reflected by the data |ayer which is adjacent to the exit surface. A first
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is also designed to reflect an energy field. A second transparent
over| ayer diyidng phensdtandnare aliphstic dicarboxylieacid. Siihef polyestescdrbonated

adj acent tp the ond data | ayer and o site 1 he.protective.layer. The
exit surfaﬁ@%@@@@@@ﬁ@@ﬁﬁ%ﬂ%%@@%ﬁ?g deRgtnef eBafde second
25 data | appr, 1The first and second protective |ayers are attached to each
other (e.qg., %y an adhesive). Alternatively, the first and second

protective |layers can be a single |ayer.
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



5 - 6 MAY 2004 In a third aspect, the invention refers to a nethod for
retrieving data. This nethod conprises rotating a data storage di sk such
as that described above as the first or second aspects Of'én.ﬁ\gi éﬁsention.
This method further conprises directing an energy field at™t bk such
that the energy field is incident upon a transparent overlayer, and is

refl ected - A).E | | Sk ﬁ@m%ﬁg é‘eﬁm’ L-e\ing
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pol yest ercarbonate conpri sing nononer. units derived froma dihydric phenol
and an al ilpving an MR ﬁ?tergl@cl%.amﬁhe pol yestercarbonate has an Ml of
greater than 14 together with a notched izod strength of greater than I.

In a fifth aspeghere %ai'd;&ﬁ'ﬂtl'??@r fs%@ipéed?o@eﬂ@ét%f’eﬁ%’gg%@%lﬁi fRkidunt dat a

whi ch conprises reading data fromthe“data storage nedi escri bed above
in the fourdn se@eanhsparentoserdyer pspedo beirpeincident upon saxf dats layera dat a
storage nedium and nethod for reading same, wherein said nmedium has a

plurality of data_layer and transparent qverlayers, and_ wherein one or
more of said dgévafhpmh aspecty dagp IB@ntionds{ers fa At staragp hedRder ania

partially ' McTed | r ris
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aspect, t NgghteRm ifonréteikeing (e afehaticd esairl Ppdhé meha dsaidBtbrage
conprising: a) a data layer, and b) a transparent overlayer adjacent to

sai d dat a Inggwrqompesisgnh sai d transparent overlayer has a thickness of |ess
t han about

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



0.6 mm and said overl ayer conprises a thernoplastic resin system which 6
- 6 MAY 2004 system conprises a pol yestercarbonate conprising nononmer units
derived froma dihydric phenol and a dicarboxylic acid, said

pol yest ercarbonate having an MFI of greater than 14, and whBrMAYn2(8&i d dat a
| ayer is adapted to reflect an energy field incident wupon said transparent
overl ayer priorpt | Hslay | AN 3 L glat h
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for retrieving the information carried by the nedia, said storage  nedia
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di sk-shaped trahsparent overlayer having at least a first entrance surface
and a firsind a séocomhiriformation suefacek wiseréinr the stavad linfoematiopastefiacetis sai d
first inforyation surface Qf th first disk-shaped transparent overl ayer,
said first a@ealtm;s@\dmnagia&aﬁﬂws e corresponding to stored data, wherein
said first data layer is adapted to reflect an energy field incident upon
said first diskp.s r rent : i . ' ingigdent upon
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| ayer and eppednpelasatémptisigt overlayer, d) a second protective |ayer
joined to the first protective |ayer opposite said first data |layer, e) a

second data | ayer adjacent_to _said second protective |ayer, said.
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.
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second data | ayer having a shape corresponding to stored data, and 6a - 6
MAY 2004 f) a second di sk-shaped transparent overlayer having a thickness
of about 0.6 nmmor |ess, which conprises a pol yestercar bonﬁéeMd&O%{)i si ng
nmononmer units derived froma di hydric phenol and an aliphatic dicarboxylic
acid, said polyestercarbonate having an MFI of greater than 14, said second

di sk-shaped ' apas eRYeAKIIRLE B AicH rdfBRSto ArRGaNd Meltigaee, sur face

and a second information sur ereln e secon nformation surface is
adj acent twtdevidgséstanwhitdt @ohmprises readinge dafanfionaspeata stdrege mredini on
refers to provided a nethod, for retrieving data conprising; a) rotating a
di sk- shape¥’ SOBIPBISEY & Rebegter ENAEICRANPEABIS 510PMET HBHS eﬁly’éﬁl and a
transpare ver . ad n Sak tq. | . rei n: |

t ranspar egft}o%}/gr #@&gbcm&?t#ﬂ%%ﬂe@wﬁl ﬁlgﬁ‘ﬁéﬂm\gﬁ@& Sal.dG%ﬁ}XdeSBeﬁd said
over| ayer ¢aBBhARSSavENPAhYPHISCaveRRMahen A4Bid & idelched ARy streﬂcgtﬁ ofderived
froma dihydric phenol " and an aliphatic dicarboxylic acid, sai

pol yest er careatheattbathdyvi ng an MFI of greater than 14, and wherein said data

| ayer is adapted to reflect an energy field incident upon said transparent
overlayer prior to being incident upon said data |ayer, b) directing an

energy field at h?@feqvv%tlﬁﬁ ‘?19@6 HeAnFeSion P%%Eseqagé g%ta sftbr%kg gé?sdei%,i 5%1?,& sai d

i nci dent upon sal d transparent’ overl ayer, enre
data | ayery eg}aé&h%ﬁgyl' ng information fromsaid data |ayer via said energy
field. In1£nr1etent asgect,-the invention refers to provided a data storage

medi a whi ch congri Se$phirn fBsA Biyedd, haAat e conprising nonomer units
derived froma di hydrPc phénol and~an’al i phatic di carboxylic acid, said

pol yest er carbobgat e dpliraiiyast tidrispafent beatlgyershan 14 and a notched i zod

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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strength of greater than 1. 6b - 6 MAY 2004 In the el eventh aspect, the

I nvention refers to provided a nethod for retrieving data which conprises
readi ng data froma data storage nedia which conprises a

pol yest er car bonat e conpri si ng nononmer units derived from-agqisvy28é c phenol
and an aliphatic_dicarboxylic acid, said polyester carbonate having an Ml
of greater thanFig AndepickorcKEWPSSLEHOR tofeagEimBle PEiIOEatHePPHRENISK | n t he
twel fth aspect..the_ i tdon.refers to a data storage nedia, said nedia
conpri si ng:eo Pgrf‘:?{}j%tﬁata | ayers, and b) a plurality of
transparent overlayers, wherein said transparent overlayers have a

thickness of | eggy thasgpidROAltros8-sbetfBi ofR Hata btbrRYE Ml L hscraiiY {6 thed
pol yest er car bonate conprising nonomer units derived froma dihydric phenol

and an al i pimedrition, sildeh bamyprisesa pdlyestrcirpahatest er car bonat e havi ng an M
of greater than 14, wherein said data |ayers are adapted to reflect an

energy. field incid _upon said transpargent overlayess priqtr t ein

"ot dent upon SS1%1 HAFBICTRoy SRS SIS R AT AFES AIACIS BPeraing fuhA ¢ 1 onal
t t | AN ol ti , which d

by the ol ateerteRA Bl G e T O THE' DRAW NGS. 60 6. NAY

200& Fig. 1 depicts a cross-section of a sinple prior art optical disk
conprising a polFygardupiats a.dual gidedinglplates BVDraessrding to the inventiciat a
storage nedia according to the

Fig. 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



I nvention, which conprises a pol yestercarbonate. 5 Fig. 3 depicts a

cross-section of a data storage nedia according to the invention which has
an optional adhesive |layer. Fig. 4 depicts a dual side sin % | ayer DVD
according to the invention. Fig. 5 depicts a dual side nul AT%“& DVD

accordi ng to DETAI L DESCRI PTIL.ON OF .THE | NYENTI ON As used
herein, thd&¢ g]ghé"diﬁﬁt[:)g@ mayy ?@r&%&oﬁrﬁ?ﬁﬁi% 1, Hider apdiGe O #8Y and/ or
cheni cal aggl{epgomggﬁc state corresponds to stored data. For exanple, the
data layer typically used in a CDis an-alumnum!layer having grooves

I nterspersed with pits corresponding to stored digital information. The
data | ayer may Bhepdmhemﬂmﬁshrpﬂoyldesfd agferior data istbeage enelign dndhd, or to

al so act upon it in sonme e g , absorptlon selective reflection, 15
pol ari zat i B! Qdéor)reati@ Thipmedivm is supegyr b¢ce|uae itresables to a

Ilght beam eaLAER) netic field, an ectr ield, or
ont sbean (et By B SoASER Lo gmerel 6ty S0 eleatrig f el

readl ng 'n§18{1ﬂ%ie8{isl§rrmh1gﬂ%iu% ngﬁg&v@ﬂéfﬁn &&&Wv{@%ﬁgﬁ ﬁ term
"transparent layer"” rfefers™to a ndteri al Whl IS not opaque to the energy

field, andmiahoéogirepnldth phederesrsiyprier eﬂmldms;&ﬂe timdso rTHie idwmtipni i8ci dent

upon the reflective layer. As used herein, the termdigital versatile disk

or DVD r ef basgd; in part, @pthetfamdlagsthafsal&@wél FREtA Polsstercprhonalisa ke a

Store dat aboer DelntiaPbicder kit Tabebany P dpikngte R 8ty The

P eadi NG sar B Eo e (oAl TR frdmaltel o TO!
from BPA-PC hcmopolymer) these same polyestercarbonates 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 useful in preparing the
copolyestercarbonate of the invention may be represented by the general

formula



5 greater storage densities by providing a transparent overlayer which

si mul taneously has high ductility, low birefringence and | ow viscosity

during manufacture, which produces shorter nolding cycle ti e .MAYhI(8:

invention is based, in part, on the finding that although certain

pol yest ercar bonat es have a poorer bal ance of properties for making

transparent overlayer thicknesse f 10 1.2 mm i,jn fact are not used

for this purpose (comercial CD ne made fro 1pc honopol yner), these

sanme pol yestercarbonates have supqrior properties over BPA-PC honopol yner

#@e, Ihe data storage nedia

Nty M ayer which
estercarbonate

fol and an aliphatic

di carboxylic acid. The di hydric phenol, aliphat "di carboxylic acid and a

carbonate precursor are typically reacted together to forma

pol yestercagshogate via the interfacial synthesis nethod, but other 20 .

synt hesi s nmethods are al so possi ble as described bel ow D hydric phenols

whi ch are useful in preparing the copolyestercarbonate of the invention

may be represenReid inglepbederdheselecteticirom haldgen MRG0 dlend ¢iyeirocarBoh,s

i ndependent |y sel ected from hal ogen, nonoval ent hydrocarbon, 5 and

nonoval ent 2R @MH&W@%P@E@@EINEQQ i ndependent |y sel ected from

hal ogen, nonoval ent hydrocarbon, and nonoval ent hydrocarbonoxy radicals: W

s sel ected frogql Yxf'cie?%}\dgﬁfi{f QERERA e bAT hgfaolg%n, thohoValent hydrocarbon,

and monovalent hydrocarbonoxy radicals:

according to the inventi oMChewg
cont ai ns a pol yestercarbonat e.

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.



1 11 kk -S-, -S5-, -0-, -5-, -5-, and -C; wu 0 10 n and nl are

I ndependently selected fromintegers having a value of from 0 to 4
inclusive; and b is either zero or one. The nonoval ent hydrogay ?qgradl cal s
represented by R and Rl incI ude the alkyl, cycloal kyl, aryl, ara and

al karyl radical The rred al 15 radi e th e co ajning from
1 to about 12 cipf) aleggn&gé%g‘srlggrewgq%gy% € hose
cont ai ni Ngaf4 PPdAidd about 8 ring carbon atons. The preferred aryl

radi cal s are those containing from6 to 12 ring carbon atons, i.e.,

phenyl, naphthyl, and bi phenyl. The preferred al karyl and aral kyl radicals
are those cont afhe ndivhlenin iydrocatbount rddicalar hepresdmed . b W Gnd¥ide 20@4 The

preferred h@l ogen radicals represented by R and Rl are chlorine and
bromi ne. TRE&YHNgal alkylidgneocaclnstkylane cand rcéfsk@ﬂ@dl@dwbwawqaiﬁcl Jbe t he

oot ot Bribirkd SEuiaRy TpdRalSV e BoRl EomteinR 8 BrBSatAAD ebel car bon
at ons.  Theafyngd, Thegstefiirkod é]ﬂgﬁ&eﬁ@ﬂicﬁ@a{ﬁ 21 Qéﬁta%ﬂg%%“lg ac{ i ¢l to

about 30 carbon atoms Th referred cyclo | ene an |dene
radi cal s aB@carbonstomssiTlee prefgrréd oyﬂi6alﬂ<y1@bamd d;ﬁrldallagl&eﬂeh@dm&lm The
nmonoval ent hydrocarbonoxy radicals represented by R and RL 10 may be

r epr esent eHdsy con@impg ffim 6.to abput I epgicaTln atem$. nonoval ent  hydr ocar bon
radi cal of the type described. hereinafore. Preferred nonoval ent

hydr ocar bonoxy fREEhSvalkf: hjRhiBNeG AR RprdBMIeF S 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



Sone illustrative non-limting exanples of the dihydric phenols falling
within the scope of Formula Il include: 15 2, 2-bi s(4-hydroxyphenyl) propane
(bi sphenol -A); 2, 2-bi s(3, 5-di brono-4- hydroxyphenyl ) propane;- g may 2004

2, 2- bi s( 3, 5-di net hyl - 4- hydr oxyphenyl ) pr opane;

1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane; _

1, 1- bi s( 3, Addihydngxydiphpulylethatenyl ) cycl ohexane; 20 1,1-bis

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

1, 1- bi s(4- hydroxyphenyl ) cycl ododecane; 1,1-bis
(3, 5-di net a’ﬁ'ﬂl‘pﬁ &lnhenyl ) cycl ododecane: 10 - 6 MAY 2004
4, 4- di hydr oxydi phenyl ether; 4,4- thiodiphenol;

4 di hyd i pheny! .. and
j, i-di h§d§%%dli‘yél‘?}bﬁ%?‘%@l??%ﬁ%ﬁﬁ%ﬁ@aﬁ@ O her useful dihydric phenol s

which are also suitable for use in the preparation of the abovcze8 265

pol ycar bonagedihgteodi-2 6L dibgdrdNydiphenyl B8er, NOs. 2, 999, 835; 3, 028, :
3,334, 154; and Z 13?, 575, gll )dg’f -}\%\hhi gh are incorporated herein by _
reference. The preferred di hydric phenol is bisphenol A The dicarboxylic
acid Ray be al i piiben ysefnl dilydnid phehols Wwhichr aeealablspitable firi péeatr the The
nost prefe xyljc acids are al pha onega ali tic

bl | i t [ b € ) ha
di car boxyl %&Fﬁ?ﬁgﬁ p‘g?gl?egla b%%,rpqqﬁ%ag oBptep Ae; disglos lﬁ'a\]}-ég-ﬂ’@b &Q’Sbon

t : r . 0 o] al o and nost
or of or abl y > L 435 AORRN, TR RCHSE RS A 8P PRI e BBt and
chai n | enghéredt by hefedérical Mhereferad dinghse/phehs]l AdisHEHI 4 obtain a
material 15 sufficiently transparent stuch that the resulting

pol yest ercarbonate can ) )
The dicarboxylic acid may be aliphatic or aromatic, but is preferably

10 aliphatic. The most preferably aliphatic dicarboxylic acids are alpha omega
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



function as an overlayer (i.e., allowreading of the data layer). Mxtures
of the diacids can also be enployed. It should be noted that although they
are referred to as diacids, any ester precursor can be enrf séd08uch as
acid halides, preferably acid chloride, diaromatic ester of the diacid
such as 20 db{?he f or, .exanpl e,th ter of sebaci¢ acid. Wth

ref erence 1% ﬁ%&glc%ﬁrﬁ?m %8&?%%e ﬂ‘giggipﬁg%ﬁrﬂfi@ﬁé&cﬂ RiEl¢8eld i§ot

i ncl ude anyeabdiabd & @ led} @YJ included in the ester precursor.
portion, for ggarrpl e di r?yn%/sl i ¢ hgrgééui tabl e di carboxylic acids are

di sclosed in Serial No. 09/363,222 titled "Pol yestercarbonate Conpri sing
Resi dues of Br afibéiedritmabe preastor fypéchllynutilided 0 thel @Qerfadiab spdsis0
General Electric Conpany, _invented by Peter D. Phel ps, Gary C. Davis,
Mohan Anar Bietierdh can e any pfi thevsiandgrd rarbanater presursers spelererphedgemdodi nent

f the i i f b . _ B 200 30 J 2Nt d
o {hs TveniLa LERAPO B SR G008 0.3, PeLESi feeed o
pol yest er C?fé?.@ﬁ@bﬁ a D16 ORI Bc 4 iﬁ?ce%sﬁ Ri RAALY gg‘%fe%fﬁfg)ng%beﬁ he

interfacial synthesis nethod can be any o e stand

pr ecur sor sstandardasatplyss ggstem weikriveny in des batthests af poljrarbortees ¥hgn using
a conventional interfacial process or. a bischloroformate interfacial -

process it COROlygstercarhomatesedh tipicalecatalyst sivtrmds chetpf an angiseesystasn|  known
catalyst SyRons A eREa G, RS, of Huerihe, KB SRSR0R, B Bendtally D i e
i ARy A R T Lanint S oI & REplil i e O
di fferent geroradppsefompgdbe used to prepare the pol yestercarbonates
according to the invention, including those described in U S. Patent
nTbers 5, 807, verat “alitcrent ‘brocesses may be- used 'to' prepars - 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



15 all incorporated by reference herein. Mreover, further methods for
maki ng pol yetercarbonates are al so described in three apphiéxgi ns filed

. on 10/26/99, by the sane assignee as this application. Thes a&@ﬁications
are titled "Robust Process for the Synthesis of Pol yestercarbonate” by
Gary C. Davis and vid P bl ey; "Method for Mking Pol yestercarbonates”
by Ti not hy 82N molyenty vithy $hec proRerionof rhageensn being; af leaghd50%et hod

for Making . C " Ry Tigt. E..B cg r gf.?/rDaisand
Kengl i em L?tOF%WIﬁ%&%e?éP%%p%?%%F E ’otr%l;;E ar elgél""ggtar'ﬁéc]%P %‘P%edds P}C@'ﬁgr ence
herein. Foby gdditiohesf AqBeollst £ARAL NuHhehs %o%@@m%gdﬁ%é&é' &Eiao@as%b{ﬂﬁhes' S
process designed to mnimze the formati on of anhydride |inkages through
car ef ul 25hgdtaddé.onNekt, pthet ptlilisraisadatoy abous ifciane phdsgenes gassageon
conditions. In this proc%ﬁs, phosgene (a carbonate precursor) i s passed

through a RPRHRHES whtila stgi pleicxenss of af lepst FrppRosgenedy weight hagaal kyl

nater and Beoiby BHOHRRE, FRARPH £ bR aBnelrBiRer R B e Th The
proporti onp@f}y_egt@g@gg&e@t@@gd&r@ﬁlgltg@é ineftion! Oi chiometric. During this |
step, the pH'is maintained at 4”5 to 9.5, typically by addition of aqueous
al kal'i such as sodi um hydroxi de or potassi um hydroxide. Next, the pHis
rai sed t? abolutAlﬁ?, ggdct:ppmeg@tpasfsjagf aﬁldcdrtbpi m&@l;xnoligt:ulaas«méghhi ?)maa ric
excess o eas ( osgene | as een introduced. Exanple
provi des ahot B Cﬁﬁ?ﬁ%& W%d: eB'gF‘ﬂYs?t@P]@ ﬁ&lﬁ%@l%@gg t he

I NnVeRhi on. capnl : d I I ar
wel e, ThEPEay eREERb R anaRs Bhe 1B RO TR A stk BB o1
condi t i onsstopPinpydiein) bivbulkivr ehaiGBhirahs mag piLAde enBafcedPlopatali s a

sui tabl e chain stopping agent, but bulkier chain term nators ray provide
enhanced ppsepectags. prByompless of Bhadkier s chdinb derininatingai groups mimeltdeg gr oups
i ncl ude

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



paratertiarybutyl phenol, isononyl phenol, isooctyl phenol, and cunyl
phenols such as neta and paracunyl phenol. Preferred bul ky_%hﬁ% .

term nating 15 groups include paracunyl phenol, as well as chro rge)q
conmpounds such as Chroman 1. Preferably, an anount of end capping agent is
added which is sufficient to produce a nol ecul ar weight below 32,500. In-a
nore pr ef emrdeculanysightenhichanay beicentroBed by aliering thgemoury ofdtadysto .
reduce nol ecul a i.ght _tp bel aw 24, 000, and in st preferred enbodi ment
bel ow 19, Oﬁﬁsfﬁg'Thﬁfpdg‘{]y’éeéﬁ%ﬁHﬁQQ %ﬂf%é’?ﬁi Hﬁ?‘%%e {FHEAGTROROPROSPROITE) S0 be
made by ohbafo gl adyestiGhed MUY 8r56580b At Lhgshe

t echni ques. ?Ad%i t%-(’)naﬁ Y, ?%e%lmtlpg'cg?ﬂg%twel g§t56(§)’(r8btga% %’g é?}ﬁjy g MFI,
can be coatelwdrebyir Inedbyrefafemé_ a redistribution process where the

pol yestercarbonate is heated I n the presence of a carbonate redistribution

25 catal yst such as diethyl di net hyl anmmoni um hydr oxi de or a - )
tetradl kyl phos phbﬁimﬁ'fﬁmﬁ/ gsabgdimppicplcthenmyentionathe: ol &s dicerbaxylic

hydr oxi de. _ A di ar, arbonat e, ef erabl y,di phenyl carbopat e, he present
with the radid ?itéhﬁ‘l 280 R}Ef‘?mf{m%mt?é‘?’éﬁ‘é}ﬂt %?‘Pﬁ”p‘géﬁfﬂfg’%ﬁ%ﬁa@t ion in
the '13 - £ d¥ 2004 nol ecul ar wei ght which may be controlled by altering
the anobunt of catalyst present. Typical redistribution catalysts include

t et raor ganophosphoni um hydroxi des, as described in U S. -Patent Nos.
5,567,802 and 5TB&@ol/&3tervdrbohategprefdnablythasi aacMil@f greatebyharei4r knge. 5 In
a preferred enbod%rrent of the invention, the nole %dicarboxylic acidis 4

to 10. |n Hoxppselsiredeempadiuneni el inventdonnihe polvestercathopptehagps is 8
mor o 81 of PP BRea AR T b o Bl eetbotion bt ety BhubitBenas o °
t12@!\/FI of gblyatiefcarbartd thas lah BIFIRF20M0ESET AdIMEIRAdEERveR Thet &R drBVent i on,
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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pol yest ercarbonate has an MFI of 20 to 30. Al M-I values given herein are
nmeasured at 2500C according to ASTM Standard D1238. The nMeag Uﬁm&ﬁ wer e
made using a conmercially avail abl e extrusi on pl astoneter sol d by
Tinius A sen. 15 The nmaxi mum bi refringence of a nol ded di sk according to

the present inyention if prefera el .ow 80 n an nore preferally bel ow
40 nm In a o Pﬁfgﬁrsdregﬁa%{w&ﬁ%%?‘e IPKEN e the RO FErar haate Bafls bel ow
30 nm It Y el ow 50
nm and m)étsn Oa{ era {rﬁﬁ%ﬂf%fg% ?ﬁ% ﬁTﬁﬁ&gﬁ?}g‘é&%ﬂgﬁgggg%t tl-Bﬁd‘ie)d
optical metgha nz&h@aefsbaxe m&RGreTHRSHIEtERedAdd €ATER ASTM D2&8avhalM B

equi pnent such as an (ODS130 Optical ‘D sk Scanner or a Koch CS-4/0T

Opt i t est er a t&hpeefotmed @ sooml teonperatiee wsingdi8pbamnt plastic article with a
circularly polarized | aser beam and use a pol ari zat I on- sensi tive detection

h t I t flected d f.the b B
Compasi ng ¢ he. VBt PRORTSR SBoGmRtost SBT Tventian, Heouider T dePahag rect; on
wi th that pelayg 5%'&&@3%9&&&@%0@&&%&%lﬁ B é@%@;t i on can

be cal cul ate nd expr ess In units o nanonet ers. 004 In

preferred aidydst lestand3 idin thitkestt legnthahl0el Soohy gbek.car bonate had . a
notched izod value of greater than 1, and nore preferably greater than 4.

The net hod used to neasure the notched izod value is ASTM D256, which is a
test performed &herpolyesiersabenalee assprding/ b ther énventiom rpaxéffémf@a

mbodi f h h |
T o T SoRring e gy s it ExftBle,  the BOrebRhuPBRttes iy b
| ess qphan Qo:ﬁpihﬁgé d}e@kstaﬁﬂde?ss Mb&s,lﬁ’ldmnr@maﬁg ag&h@ Bﬂhyﬁﬁﬁ 8fatRr bonat es

according to vention may urther  conprise various additives. For
exanpl e, thgepal yest er car bonat es may

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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10 conprise dyes, stabilizers, plasticizers, nold rel ease agents, and
anti-static agents. Suitable dyes would include any mhich"quﬁﬁgﬂaatible
with and fully soluble in the pol yestercarbonate and do not

unacceptable interference wth reading the nmedia. 15 Sone suitable dyes

I ncl ude qui nones, azobenzenes, stilbenes, and phthal ocyani nes. Various

st abi | i zer dikgrpertaeRysiniiol detiptsieqsate) and eglireerob macrosientater are aspcisllyt o hel p

retard the reactiaon of e . material .and i ove .col or. Sone exanpl es
of - ou t abr Sog FRGire SeeReptil Bl Hr e ABE P GRS FRRIEY 20” compounde. and
hi ndered phenols. In- addition, it nmay al so be desirable to add specific

mol d rel ease agentiayt ABb HRt AantaEBHSP UL Wiid SraBl! Qb 625 |
de- bondi ng of the fo¥mad part fromthe nold. Since gpticﬁ? di g‘%sﬁﬁave very

hi gh surf apelyestacatbenate. t fer dxantple.esbmatsuitablyf ahtietatics agerete diedlder
I nfornation st ﬁge, easy release from25 the nolding tool is quite :
i npor t2ant . t‘ﬂr@;ﬂ PaRoniym kengene, sulippatec salst apd  teprpalkylphaaphopdoon | i ke

pent aer yt hgi O"lrnete a_stearate and gl ycerol nonostearate are especially
useful to @ﬁ}% £ (9@3@% ag‘ﬁ rel ease of the disc fromthe nold. It nmay al so

be advantageous to add anti-static agents to the polyestercarbonate. For

exanpl e, sone sk @iféeht Hiptsiof dageitbragehbgiderd khsa&a%&ua%{gmi um

benzene sul fonate salt and teétraal kyl phosphoni um benzene sul fonate salt.
Various di ekanple, compesenhaniadrives, onagretorepiicalanmedian compuitercCDEROY], f or
GO R ani COERW ardG-RAD diiso ClAcwia i haares Tasba0sanbY LS mefncl udi ng
audi ogvi deg, 30§inBAdis Vid% indRAV S we S TRD-RMVARWABVD and RW,
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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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 r%fere e,

provi de exanples of known structures for sone of these nedi a.MAT%Q*he
future, various new data storage nedia having thin overlayers wll likely

be commercialized. 1 J ot s pf. storage di a havi ng,overl ayers | ess
Dhan about o 6 Bresehr optisal MR iRy e TR Rolgt DR T ri S seon
regardl ess th h n r evd I Lich al:i wll be
co?rmar ci al ir%d n t ﬁg ?At}?'yu? e?ééf}t%g&gpﬁagaﬁyérgég?agﬁ%l%%%%ﬁﬂﬁeﬁee

typi cal |y pneduestemty repgréed hevein. nhligllikely iSHechititeitay bludlasery evilldger is
I njection nolded with a series of pits 20 and grooves corresponding to the

data. Lat eiused rithygpsicalageta steraggpnedia. t Bluerasersicould betadyaotagepaslyr t hat
has been patterned with the pits and grooves. weyer,..there are several
nddi ¢ Ponal B Hotrac e el cibeRR e st o srnmed it detctibed BereR { e dat o
| ayer itself can be patterned first with the infornmation, and the

transpar ent Oveffhéyl%l%réﬁ&z%r‘tﬁﬂﬁ?é AdsdribedRedd tkadtobk dalfitianly 868" of

Alternatively, the 'data |ayer and/or the overlayer may be enbossed or -
st anped r aphsticledsuchi thiab ohacoeptablel aderférence ptitlc edadimgl and f or weitirtpythiehe
met hods |isted above or, any ot her nethod nmay be advant ageously_ enployed in

t he presendaiasteragegnediags aveidedy Eastiglepara typically: definedns theae hawingr eadi ng

dat a storage. | a _typical | Light.. |n, fact red | aser,was used
to generat g%ﬁ%ﬁ%@ff’ﬁg‘lg ’eﬁcﬁgﬁéﬂ%?ee?ééﬁ?‘gt P é&&%ﬂéﬂg’y Jpfasuring the 'y o'y |
in the fut dhoudialf QhHerih@Siar solMibh. bR is YhietbribleooRivE @l pé}?iTc& sdwftage

medi a. Blue |asers could be advantageously 5 used to read the

pol yest er cheloon 200,000t m more praferabll @ Hawr aipartclearonmint beldve 100,000/ g,

pol yestercaraonate d?%g‘;i bed herein myst be sufficient]y free of particles

such that @Receep Risfarableitorhasiesn partigle rovnbbrlaly shIY S WPatidgycowtt  data
storage MedlR beSredllld By filking Bofindl SolttiBhS Aulrthg BIOARRRS pLlfFRg" 2" N9

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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a size above 0.5 microns, and particle content is determ ned by neasuring
the 10 anmobunt of scattering in solution. It is preferable_to k?vzﬁqa
particle count bel ow 200,000/ g, nore preferable to have a pgf iZMte count
bel ow 100, 000/ g, and nost preferable to have a particle count bel ow

20,000/ g. Particle count can be rf uced by filtering pol ymer solutions
during prodnethesaltemate embodimente ipvengomthg gveglaperkhisdess thanr eact i on

nmet hods. 1 e ri tokig ' t rises _an overlayer 30,
which i s ?-}%ﬂ s |9ﬂgn%de$?o%‘%yﬁ?$@5*ée¥si1@ era B by SofPrisss 08 i ¢ h
reflectivepofabterta¥ehattOandvid GHolEY. sbAnRIthFk oM eRs. SFErd186 F%f 3ective
material such as that disclosed in U S. Patent No. 4,648, 392. e

refl ecti veadether Isaygle skip, istngle dayarathth starapaakedig ik ahewnl@histhhas anonpri ses
a lacquer (preferaphly a 20 | acquer which hardens upon exposure to

ul trasvi ol ePtipad aghesive layselh:. sThasedipof fied earapHses asubyrateleyasver | ayer

to Fig. o 2A0sefbled Rrtlah ptSud lardh 2 RURRA I B0RL i ot o, 810 "7

shown. TherdRetide CRITRN mﬁﬁsm.smtfeﬁb@dw}@ﬂﬁfa r 22065 &bvikdd Wit an -
reflective |ayer 120, ich.is adapted to refléct, and optionally to alter,

an i nci denveBmgar@30f whidlh is Abeud.é mhmythicki@0essi s about 0.6 nmthick or
| ess, and conprises a polyestercarbonate as described herein. In an

alternate enbodi pent of the, inyenti.qQn, . the_ over er 130 is_Jess than 0.3
mm Chi ek, 1 1RelTBngRY B0k miBaruc sin @-%ﬁarteéli JaisRen. ofhe VD

I nveRhki on, leayet: 1L 30 1 i%ﬁ?} t b trate
Iayerlbllo %é%ﬁgggﬁéﬁ%ﬁ %%ﬁgg?]%‘?qses erﬁgov%(iﬁ]’éém'r ?ggiégﬁ%i?geén 1:;‘;5 about
0.6 mm t hi atader frofs 2. pH§bstefdafboridle Fa mehtiondHOdlse, STha! SvalAer 330n0l e

| ayer data storage nedia is shown which has an 5 optional adhésive |ayer
211. The neeNess of firgtgdats lepemB2bedhe Brshglatatlayerajddr alsei®niacteraefirsti t h

anadhes I/yebgr? ]%rg lglylell" 31\%] Iw(i'xrljcllt th futnks ]lo?nebcf yonz(ij séc%ntdkﬁ)nding 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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reflective data | ayer 220. The reflective data |ayer 220 is covered with an
overlayer 230, which is about 0.6 mmthick or less. Referring to Fig. 4, a
dual -si de single-layer DVD is shown. The DVD 10 conprises Ba%f“‘fr@@*

di sk-shaped transparent overlayer 330. The overlayer 330 is nade froma

pol yest ercarbonate, as nentioned above. The overlayer 330 covers a first

dat a | ayersétdhd tidmsphicns bvedayer 481¢ Boll bvetlagesdBpaid 481 fire shoutgdi ng
| ayer 311, which in turn is joined to a second bonding | ayer 310. The

second bondim ghickynsrless and semarise a pelysstermasbenate as dysoritgzogbonei Thei n turn
I's 15 covered hy the secqnd transpare oyerl ayer 331. Both pverl] ayers 330
and 331 a?@%’&?h% lﬂﬁlghga@ ep@@ﬁe‘iﬁ'ﬂ(’@ﬁﬁﬁﬁ ¥ allovwre rbonat e
as descri Iy [ F%Pn f ' sl.de qar n be
nodified to afﬁgiv%e%%%{{ﬁggﬁ on yggrnéFglg?eyag’%lés?g%ﬁdg $g)%F'|:Hgé d@Q a

dual - si de stotdge-dapgeity Bdfuitesl. shown. The DVD 20 conprises a first

di sk-shaped transparent overlayer 450. The overlayer is nade from a
pol yest er car bonﬁ; e, as_ nmentioned ahove. The gver] ayer cqvers a _ first
PHG

sem transpar ent embedament ek thesnvention, @ disk shaped media iserplaysed

st al | el TRERROuARNE il diing B s o £10'p cRker $d 2, 2
layer 420 glof® peefeiaily Jesbttane: (BN tdepredi0 ThHeteldy flso4heferdblyChasihf O
adheres to a second fuléé reflective™ data |ayer 421. 'This sécond

ful | y-ref | avragedishing oflges thaont 8¢ degrees amd prore prefetablyllesy thaty ¢r0.231

whi ch, in turn, nfacts a.second sem transparent, data, . |layer, 44]1. The
second seriSitass JAPHME Way ba migarured ith SouTaraRly, ayalabls Sptigaiatiskon
second tr r : e I: bout 0.6
mm t hi ck ??%g%g?édagléscég%‘réé%%ééo llbo yges efggﬁé%r@%%ﬁg%&ggg%%%ﬁggove. The
structure sdooaved iplastigdisk edth helagedibeaat ahd michb@ratHey Ieddtion b€aeng from
only 1 side or to include any nunber of data |ayers depending on the data

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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storage capacity required. In one enbodi ment of the invention, a disk
shaped nedia is enployed wherein the nedium has a maxi nrum di shing of | ess
than 0.8 degrees, and nore preferably less than f 0.4 degs M. 200he nedi a
al so preferably has an average dishing of less than 0.3 degrees and nore
preferably less than 0.2 degrees. D shing may be neasured with

comrer ci al lof raethyledt ehtptide abagdusdd 16 adisdy thel$etnalasiont vessehdnice the
birefringence. These instrunents illumnate the secured plastic disk with

a | aser beapacior Hhosgone wasadded 4pithe reacton togathen withasufipient amoangs st ance
by which th is.offset f he .i.ngi dent.beam i

p?/opolr 'fi OE] i(g% ﬁéiﬁsﬁﬂeﬁ@ﬁ%ﬁg@g@a@ﬁ{oﬂm eﬁi $§2f4fgfﬁgﬁﬁsﬁ3@f 5“@? rat ed
by way of thg s m\ﬁgﬁ@se@fﬂWA1%fﬂIéﬁf‘ea%ﬁ6ﬁ9fﬂéi@q froll @bﬁﬁ%gs %agségg —

representative of t I nventi on, and are not any way | ntende

the scope ¢ 16&.i Paradunoyl gsheniod 2Skg nesas EXkMA HS thx argalceor]l durBynt hesi s
of Pol yestercarbonate The foll ow ng exanpl e provi des a description of a
met hod f or ph%ﬁnaé@mzwﬁgaﬂ%ﬁb@w&mr Dwarden appordmade tfal pé S2kent i on.

bi sphenol - R oB0wege I hded RbivB Aoty e of BN RERMRN Ter o

conbine in a fornmulation tank and stirred for 5 mnutes. The m xture was

charged to a phQ$ges@hpliied essitin Badhawasddéchaese b3 theF8adtBr to @ MAY
2004 of methyl ene chloride was used to rinse the formulation vessel into

the react enrgernok deercfadto aserees ofdliquid/lipudicentrifoges ireorder to sepdrhteci ent
t f. 50 .% NaOH t i i he react, Hat . 8 5 .for the first half
orthe’ 1 oths Prine Phgse. dRuode thi iniy farhiey (LAY BY Feshiing e TR BRESD! po it

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

be)

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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to 10.5. Paracunyl phenol 2.5kg was added to the reactor during
phosgenation to regul ate the polynmer Mv. An approxi mate Lof ?jA Ofggp2. 2kg  of
phosgene is added to give a mni mum uptake of 79.4kg of 50 oKla&—i The
conpl eted reaction batch was di scharged fromthe reactor to a surge tank
then fed to a series of liquid/liquid centrifuges in order to separate the
bri ne phase, rer\he thamplesdtehyw athiose irfdi€azd by masbérs grd eamples of thase
with 1% aqueous HC 1 and re e residual, ions by washing with D water.

The puri fi CHTESHE FRYBHLON “ﬂu{%@s@mﬁ%@d@é qtieEs Are eompErMIve fxagmles i de was

to a jet WEHE Do Akf TABIE R RpMs e Rl aribili PE kBBl SRR, 1

resin to fihpstoR ftholdiSs MEDMheREkHRLS imdbe 4R thBIdifRISt RSt galgg%mcg ]yrt her

dried of résidual nethyl'ene chloride’and water in a fluidize
heat ed ni t ralsperompares Digitd ¥ idemBbidk (D VD) mjettionmaidihg ). oemmthickikss). r esi n
obt ai ned 102. 1kg was a white powder with a Mv of 32500, a chloride ion

tent of | h : i dual tent of . t.h 4.0
The. pol yest er cartianBeg FSRuSers et UiTEay TP SRE GORAELPIG LUBGHO Xt r Uder
whi ch . - . " oneof
di lafhy}lvgismet m&%‘%%@é‘?‘gﬁi ge %@ﬁ?@%%g{g%nﬁo tHe agjit;l?u i(zaér?:p%]ﬂ(:a)ar t he

poi nt wher dbie IpThemolé serhpdratiitewasteS  Qf. NMejtaeniperatires kere ahosaus
solution was adjusted until the on-line .rheoneter read the_ target nelt

f1 ow i ndi c4@ &iv§ theeReshnestormeneg widhe fimsheshdiskex.dmiection molding0f

Bet ween Pol ca:llb ate and Pal ye onate 20 MAY 2004 I n the exanpl es

bel ow, tho$&PP ng%]tgtrg%r afliﬁnbearstgr ;&'reebexﬁwees i qJE he FCTOREFAHITS; At i on,
uhi e t hosquinithdigtadohyitd Wge,tﬂaﬂssﬁeq&?yfa&wsa&éfégz QisksOfhat RuR{ | O

art. Table 1 shows the conparisons of exanples of cohpact disk injection
mol di ng (1 mdtrbechacierzs) bymemialonedadse di fferent materials and

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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al so conpares Digital Video Disk (DVD) injection nolding (0.6mmthickness).
Conpact di sks were nmade using a 72,575kg Conpact Di sk injecé'on | di ng
machi ne and CD nold with the nelt tenperature as indicated erﬁg@Fe 1. The
nol d tenperature was 65C. Melt tenperatures were chosen to give the best

: : S . ature v e
Copol yoor er car b FVD SRR eme) PERRLAN 1B, SirdiioBentd Bd dishipe o o
(exanpl e Aneyéededdsy & diRhaC -4V ODtits3s [ Ralppeeehitthab &r Peiveheskant eri zed

by normal neans. For conpact disks, the birefringence and di'shing were
measur ed viemperaturenR igpgico neliding | thdicopolreatencarboRete dubstratesTelbthe 1

i ncl ude the avenage .birefringence ﬁ@égrved hﬂgiﬂp Cﬁ% as Il as the

maxi mum si AYFEtIBY FRICR araRUPSFIOF Hysestrades mo TORLROMERPEICaFhogtend
average dishing are also shown. High-quality CDs have maxi num
birefringence bel ow 80nm preferably bel ow 60nm and average birefringence
bel ow 40nm preferably below 30nm Maxi num di shing needs to be below 0.8
degrees, preferably below 0.6 degrees, with average di shing bel ow 0.6
degrees, preferably below 0.5 degrees. It is, therefore, apparent from
exanples A, B, and C that the high-flow copol yestercarbonate does not
produce a conpact disk of conparable quality to a disk produced from
honopol ycar bonat e. 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 (0.6mm 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 nol ded from
honopol ycar bonat e.



22 - 6 MAY 2004 Table 1-- Exanples of the current invention and exanpl es of
the prior art Mt Thickness 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- - DhonoPC140. 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 i VT, se?quB the data
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novabl e
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magneti c ne

-0.32
-0.24
-0.14
-0.22
0.2

D 0.6

1 CPEC 27 0.6 -6

16
10

-0.1
‘ 0.19
-0.175

2 CPEC 23 0.6

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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di sks and recordable and rewitable video disks. Advantages of the current
I nvention are not |imted to di sk-shaped nedia but are applicable to any
15 geonetry of storage nedia which use high optical quality 6aM4Y |28
viscosity to an advantage including card-based optical or

tically- | d Li di a. The .| birefri |'ycar bonat '
doscr 1 bed TRLSA oMb RH o a8t BiEi) YAHE Gasal SHOMFRCEy BE oAt cal
cri be . _
b1 o 11 ngengP P BRAETURPIEY Sxesi, REMIAAN-Roraed PROS VARG o,

advant age.cofipand f ocdhdglingt foe sitde hiyé anbléined dsopties ¢ibehs dlabaseihanaey. be used
in films for optical nedia, near field o?lt ical recording applications,

opht hal nmi waegides rnddightpipes), and astive phptonie degices sudhras aelalators

appl i aticlns, ras_and i nmaqgi L qui d, cryst al rTarbstra es,, Vi sors,

o ing, .
aircraft \E&ro feé O-ORYG | 9, AHRE F%Rpcgcre 2OY§T: ey ppobrcarkanates ¢ s,
wavegui desjdssri ' | fgles . i:ond tical
fibers, sl ab&g&%ﬁgﬁﬁgﬁnﬁ dd\/ée){éfjéladgtg?hg%d |cé%lt E?plgg??g%%bgéﬁg’vgbgﬁot oni c
devi ces suspinmiagrextitisibn solbtioR @sting| ¢l aAy ather nfﬂmﬁa‘@uﬁhg-lﬁ@tﬁ(ﬁ) :
Moreover, the copol ycarbonates described herein may be used to make
articl es lspmpdtidle with pelycanbgnates.bBrshould alspreg, nadsd thativamiousdyped oh
casting, angd.any other manufacturing net conrpatible with
ol ycar horives Frichafs KapBa: Kb bR dodpatiile Wik oA paBtedould & ¢ i ves
whi c{p ar e ; &QA#B | i th pol ycarbonate could be 10
i nco@poratliéd nréttﬁ%lago; %a?gﬁgﬁgﬂ The copol ycarbonat es descri bed herein
may be produced via any process which | eads to the specified range of M

and ductility. Theecopaycdrbonaigs sdesctibed dneret ahystle iprodptadivdd .argny

redi stribution catalyst_ capable of, increasing the M-l to the specified
range nay pggcq;gé'glucklg@i%g{ &eyfépetcﬁ@dll@nﬁﬁlﬂf Aedrdustdite. Jhedase oon

process My g ISR %“afigté % %B%&rlat I}g{y L Gstribution 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

00 s B8 shES ‘il 5% Bioteel SnaIAT e st R O
i nj ection 'EQJréiﬁ‘ioﬁE:{e bg gﬁ%@éﬂ{&%ﬁh %Bﬁ{é}%&gﬂ%@ggﬁc 9(!55%' % %rm a

Therefore, 1t may O use certain te ues to reduce

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 systemconprises a

pol yest ercarbonate conprising nononer units derived
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froma di hydric phenol and a dicarboxylic acid, said polyestercarbonate
having an MFl of greater than 14, and wherein said data | ayer § $#84d@ ed to
reflect an energy field incident wupon said transparent overlayer prior to
bei ng inciqgﬂ on said data layer. 2. The storage nedia according to
claim1l, wh said nedia is a disk. 3. The storage nedia according to
claim?2, wherein said data layer 1is adapted to alter and reflect the
energy field. 4. The storage nedia according to claim2, wherein said

storage nedia i;s a di g [ ;e d .5, . 8§t Qrage nmedi a accordi ng
to claim 2, V\,herléi n g%?&@%%‘y%?%ﬁléﬂl %qégesdéﬁ?g%%‘g Sﬁﬁﬁm the group
consisting of a light beam an electric field, a nmagnetic field, and

conbi nations thereof . Thedfh¢@geanpdi a according to claim2, wherein the
transparent overlayer "has a maxi'mum birefringence of |ess than 80 nm as
measured by a red laser. 26 - 6 MAY 2004 7. The storage nedia according to
cl ai m 6, wherein the b}t r arstransparenswverlayer adjaserd toraaidrdata bayees r i ngence of

| ess than 40 urn as neasured by a red laser. 8. The storage nedi a
according to claim 2. wherein the disk,has,a xi,oum di.shi ng of .| ess than
0.5 degrees. 9. Vel Sl TankpatentoVatiale has o BHckses of e BaR Aol g i
has a maxi | Siy af ‘ ) ; sl 0 medi a
accordi ng t%m?ng},ﬁ]ﬁigga\k%e(}dﬁ%%ﬁg@mpgbcﬁggﬂ%%&bgﬁpgégs% hit%’ g‘?ﬂﬁ%ss t han
t 03 degr eesystehi.cofinerisstsor pobyesticabaaater domgrisimge oy, umite defimed he di sk
has

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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an average dishing of less than 0.2 degrees. 12. The storage nedia
according to claim®6, wherein the polyestercarbonate has anﬁ%l( 2@4 greater
than 16, and a notched izod strength of greater than 1. 13. e storage
medi a according to claim 12, wherein the polyestercarbonate has an M-l of
greater than 20. 14. The storage nedia according to claim2, wherein the
pol yest ercarbonate further conprises the residue of an end cappi hg agent

sel ected from the group con@l sk RledehaBRirding2 i cBlitd & WPhkr¥inPRiRNOl,
i sononyl phenol, isooctyl phenol,” and a cunyl enol . 15. The storage nedi a

accordi ng t o ftamspanchtt overiayresihast 41 enaxmdumcbipgfiingenag exfitlesssthpa dfcomyashenol .
16. A storage nedi foa;reaz@;[ga of the type readable using relative notion
bet ween t he nBHSYT Hing |ight beamfor retrieving the information
carried by the nedia, said storage nedia conprising: 27 6 MAY 2004 a) a
first disk-shaped &r angheseragomediaacesrdirgyiongai 2t Wwhersineths didk Hagss t han

0.6 nun, which conpri,ses a_.polyester _carbonate conprising nononer units
deri ved fromlaa’ﬂr‘ﬂ%afi’isgmgr?ﬁﬁﬁ‘ﬁ%l}%fﬁdt@ﬁ dggqefa?)hati c dicarboxylic acid, said

pol yest ercarbonate having an MFI of 5 greater than 14, said first

di sk-shaped transpar erTheostoradgayesdid asdondingtio cladmss, whdréihghe divkrtaRcee surface
and .a first informatiaon sgfg;ace, b{f . afirst data | ayer adjacent to said
first infornaRaémumdishipgof lops thar +1(.4 degregssk- shaped transparent overl ayer,
said first. data layer having a shape corresponding to stared data,

wherein said firsto.datBhelflotagy Bledisack@rdih€th &l0ini of Wheleirbthe@Na Bas 4l el d
i nci dent upon said _fist disk- shaped transparent overlayer prior to being

i nci dent upoRVERES 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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data layer, c) a first protective |ayer adjacent to said data | ayer and
opposite said first overlayer, 15 20 d) a second prot ecti\z,ea Imyef ,J'oi ned to
the first protective ..: |layer-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 |I) a second

di sk-shaped transparent overlayer having a thickness of about 0.6 nmm or

| ess, which conprises a polyester- carbonate conprising nononmer units

derived froma dihydric.phenol. .,and.an aliphatic dicarboxyligc acid, said
pol yest er car bonat e havi®g' &n ’%‘fsqﬁ?%‘;t BRNSPREGTE 1 dverlayey Bayipg ja

di sk-shaped transpghaitesOneisiiheh 0.62mmavhiel cainpkitasi palyesiepadbeaieance
surface and a second information 28 6 MAY 2004 Surface, wherein the second

i nf or mati on sur f acEPmErising Anmnerousily deriewdc Srm acAihydry phenolandrpe st or age
medi a according togg '-g’nd}t@E ,y;(g,gr: | d ﬁ@ﬁ%g%\?ﬁqt.ve
| ayers are joined t glgd!thher li/ n gslﬁég{ﬁgeﬁ lﬁ%&rgﬂgc’%torage nmedl a ggcordi ng
to claim&7, wher egreateaithhrf 14, siiddiret diskchspbdovanspaneat evixtdyer hawviagatmaxi num
birefringence of |lgss than 80 n and t.ched i zod strength of greater
than 1. 19. The stgﬁiﬁé‘f%ﬂ%nfﬁn;"&faﬁﬁ?gi%%t\ﬁ?é@? LA rst and second
overl ayers both have an MFI of greater than 16. . :

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



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

overl ayers both have an MFl of greater than 20. 21. A net h_ogéjAg}r retrieving
data conprising. a) rotating a di sk-shaped data storage nedid; " s Y nedia
conprising a data |l ayer and a transparent overlayer adjacent to said data
15 layer, wherein said transparent overlayer has a thickness of |ess than

about 0.6 nm i k r ri - RO ar t,e i si ng
nononer units der |f£\§/c%tl frg%%]uléa((y}l h:i/e ?ﬁg %ﬁ%&%ﬁﬁﬁcgl %E%‘%?ug%{td?‘(ﬁr oxylic
acid, said pol y@%bﬁﬂgﬁtg)w}egr_e having an MFI of greater than 14, and 20
wherein said data layer is adapted to reflect an energy field incident
upon said transparent overlayer gri or to being incident upon said data

| ayer, b) directd.ng Ehe starage mediadacgordiagdtosclaim dé, muirainsthshfirstaand ener gy

field is first . incjdent upon sajd transparent overlayer, and is then 25
refl ected WOQQPJOE?&E‘ eﬂ%)%’éf?‘?b’me‘%?%@eﬁ?g&anéﬁwﬁ%ﬁ eving i nformation
fromsaid .data | ayer via said energy field. 22. The nethod according to
claimg 21, whereig sayfc fRftbge iediaUctbrdiRg to HBn{RY NRHCAGA bR Altidher! al m
22, wherein sai dataT’ayer 'S aaapte to alter and reflect the energy
field. 24.setoadretdileas botllihaget ® nedbdiim Dirsthizigenoe ofildssstlenrngd rmmdia is
a digital versatile disk. 25. The method according to claim 22, wherein

sai d ener 3ng @ aptrhesd ized stiength of greaterthgndup consisting of a |ight beam
an electric field, a magnetic field, and conbi nati ons thereof

- 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, |
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26. The storage nedia according to claim22, wherein the transparent
overl ayer has a maxi mum birefringence of |ess than 80 nm as npeasured by a
red | aser. 27. The storage nedia according to claim 26, whet Bj MAY; g4

transparent overlay ha -%é' m,fgh{.l : i o m as
measured by a red | aser. ?5?“ The™ net o%ﬁ‘glﬁ:?g?[g?%g%tagj% gﬁs?ﬁaz%?dqﬁ/ﬁ%i n the
di sk has a figldaxi nrum di shing of less than 0.8 degrees. 29. The nethod
according to claim 28, wherein the disk has a naxi numdishing of |ess than
0.4 degrees. 30. The nethod according to claim29, wherein the disk has an
average dishing2f | &hs nteftend aGeoddiole tpradas. 213 Wherdinsaideddeds adskr ding to claim
30, wherein the disk has an average dishing of less than 0.2 degrees. 32.

The net hod according.to claim?26,,. wherein e pol.yestercarbonate has an
MFI of greater tzg'an © ‘“ﬁﬁ" ‘?‘F@‘)Eﬂl’é%t%é?’@hég‘?’ ﬁ%ﬁ@é#& Y&tSgreat er than
1. 30 - 6 MiyptéPRulBBandrBReciBichAd gl ding to claim 32, wherein the

pol yest ercarbonate has an MFI of greater than 20. 34. The nethod according
to claim22, wherein the polyestercarbonate further conprises the residue

e mathgdedceerditgto slaim@2gyvberpinseidsitaragnigedit phenol |

of an end cappi # agér

g
paratertiar i}{!] l..1:q.1 SONONyl phenol, isooctyl phenol, and a cunyl
phenol . 35.1¥'§Fﬁ1 m%ﬁg@leglglébrdi ng to claim34, wherein the end capping
agent is paracunyl phenol. 36. A data storage nedia which conprises a
copol yest er car b@iat e The ewgthiddsdcogrding o wiaim 22| wherdidrsaidanhefgydivldisdi hydri c
phenol and ap aljphatic dicarbqoxylic_acid, said polyester carbonate having
an MFl of @P@&fféig?waﬁheﬂou%ﬁan%stm eﬁéglggliéeargt ?‘éﬁ@cﬁl‘bﬁebjpéater than 1.

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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37. A nethod for retrieving data which conprises reading data froma data
st orage nedi a which conprises a pol yestercarbonate conprising nononer
units derived froma dihydric phenol and an ali phatic di car boxydayczegaci d,
sai d pol yester carbonate having an MFI of greater than 14 and a notched

I zod strength of greater than 1. 38. A data storage nedia, said nedia
conprising: a)3a pl Thel i methdd datecordingr s to andlairh a 3@l ur whietein of the

t t I : ' .dt sparent overlayers have a

thi cknose. BRI AaRiabaEn MEBOLEEIRRAIIY over | ayers conpri 6. a

pol yest ercar bonate conprising nononmer units derived froma di hydric phenol

and an ali phati di gar.b l.gac] ' |y arponat | ng an MFl of

greater than 14?4'31_ ‘T‘Eg %Q@O4hgﬁgﬁ{e§np@ai ?%é‘?a ?fa’yervgh%%éll addpted to

reflect anpahesstdrchitfiihté &fﬁﬂﬁeﬁboﬁmrse§§gé r@rﬁaﬁgnﬁr@ﬁbn@\capbmgeageﬁﬂ or to
: e

bei ng incident upon said data |ayeérs. ata storage nedi a according
to clai m 38¢l dromathd eoeup Gommsting cofaiplienal, aparsyentiorybutatizened, t o

partially tefl ect .an iLncident .ene field and also partially transmt an
Dot et eHOnGyy PEe AP TR e CErIegoL agant cd £o Lefl ot sai d

partially transmtted incident energy field. 40. The data storage nedi a

according to clagm 3 ' | %R)d | | Sk.o - read from
both sides. 10 gi Tﬁg e\gﬁgﬂrh?g;h &n%glglelll cc%lr%glh?éﬂt‘ghéjlégl{ ﬂ}i’éfﬁ%gﬁ@lﬂ sai d
resin sysagentdepaiusydpbensli al |y of the pol yestercarbonate. 42. The
storage nedia according to claim1l, wherein the dicarboxylic acid is an
al i phatic dicarhoxylic acid. 43. The storage dia accordin o claim42,
vvhePei n the ali gg,a%/i A data storage mec{}aw ch c%mprlrrzeses a copo yesterga:r onate
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,
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15 dicarboxylic acid has from 10 to about 20 carbon atons. 44. The storage
nmedi a according to claim1, wherein the polyestercarbonate further
conprises an end cappi ng agent. 45. A nethod of making a data storage nedia
according to claim1, which conprises injection molding a1aYp&ent
overlayer at a nelt _ 20 tenperature of |less than 360 C. 46. The storage
nmedi a accor di ngvwhereinasaid datajagets are adaptedets veflegbar pBergydield iacident :

pol yester C%rpggnsaéig' h'ggsparent overlayers prior to being incident upon said data

layers.

39.  The data storage media according to claim 38, wherein 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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