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TORAGE MM AU/BREKGROUND OF THE | VENTION This applicati on ®CIGE99ERI40rity
from Provi sional Application No. 60/070,473, filed January 5, 1998. This
invention relates to optical data storagel media, and nore particularly, to
optical disks having | ow vertical birefringence and excellent 5 pit/groove
replication by the substrate (e.g., a transparent thernoplastic) which

supports the reflective | ayePTI® AWD APA TRORASE [VFQLQEdi a, including
optical disks as exenplified by conpact audi o di sks and CD- ROM di sks used

I n conputers, have becone a popul ar neans of storing |arge amounts of
digital data. The 10 data stored on an optical disk are read by a pl ane
pol ari zed | BCKoSMIG QF TpE ANVENTHEINsensi ti ve detection schene.
Specifically, in conpact disk and DVD technology, the |aser beamis
typically reflected off of a.reflectjve netallic surface which is

supported by pol ycar borfdt ARRIRHAN clayms nprigrilliy Skom Previgianal | Application e
has pits whi i | Paradedat a, which are 15 arranged within
D NS ROPORE i ) St :

concentric gro rca SK”I"S" "read" by analyzing the reflected
| aser light to determ ne whether it inpacted a pit. It is necessary to

nini mze pol ari zati on-ne.@eﬁmoxefrémé§t@@gﬁhﬂsaaiaa:ét%a%@g??déi\g?gﬁvam Jﬁ&ée be

caused by passage through the pol ycarbonaté because suc

di stort thepastficiderlyd t¢ spdical digks, having Jove vertidal pisefcimgehee neridexgeliedd
Pl yCaPbonaPud EPavpAFPRERHa 1B S 1P (b pLFpaRamBet dbemnoplastic)
- |
which supports the reflective layer.

Optical data storage media, including optical disks as
exemplified by compact audic disks and CD-ROM disks used in computers,
have become a popular means of storing large amounts of digital data. The

10 data stored on an optical disk are read by a plane pdlarized laser beam and a

polarizz_itidn-sensitive detection scheme. Specifically, in compact disk and

DVD technology, the laser beam is typically reflected off of a reflective

metallic surface which is supported by polycarbonate within a spinning disk.

- The metallic surface has pits which corresponding to binary data, which are

15 arranged within concentric grooves. The optical disk is “read” by analyzing

the reflected laser light to determine whether it impacted a pit. Itis necessary

to minimize polarization-dependent effects on these laser beams which may

be caused by passage through the polycarbonate because such effects will
distort the reflected laser light, thus preventing accurate reading.

20 Polycarbonates are the most commonly employed polymers in
optical disks. Polycarbonates are particularly suited for this purpose because
they are transparent and they have favorable physic'al properties. '
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they are transparent and they have favorabl e physical pritp@stobes2003

SUBSTI TUTEWSHERGP2§7RULE 26) 1 3 Cctober 2003 WO 00/ 62287 PCTpEER4dAR042 2
In the further devel opment of optical disks, particularly read- wite disks
and di sks capabl-e of storing | arger anpbun®s of data, various physical
factors becone inportant. One such factor, which is closely related to the

storage, capacity of the disk, is blrefrlngence I.e., the difference
between 5 indices of rgfpgaec f Ol [g:n% e dic Iar
directions. Birefringence |ea S ;9,10 %]h eex?tg{) éét%glofjrl%‘gt \F#EH

pol ari zat i owritorisksennd disksheapgabderofbaaem e aarR t ndent
effect), thereby _reducing readngl lity of t sf< é?l#\agg’nggpﬁ

several souPdwsical faqtors }P@FOEY\@ igportadl Qae Bueh fé.&ot)fwhh:@l Isaﬂloéﬁiﬁ%la%df rom

which the disk is fabricated, of nol ecul ar orientatioh therein
and t her mal t%?‘?%ét?é‘%g? fRRAGGhL? &ﬁt%@gpls iTafEngpNce die., dhe Idiffefiinee besweared

bi ref r gngen | e det rm ned .by the ul ar, )

struct ﬁr e, v%ﬁh?%s S%{je?ér%én%&:{]hfe&{ ﬁl bk aB‘iz?‘gf Wnd?ﬁ%@‘ng‘&h‘imt hdiregtinnsssi ng
condi ti ons, Bitifihgeaie deqdd erd hsdxel EQQV i e n_of_th

pol ymer 15 chai ns Speci ficall ;}?{t herg%ggﬁ‘g% Irefri nag}g%}%r?ﬁ gql a@mf} y a-
function of comgponenty oﬁShe:l'cmer dfeaim@iengce pﬂlaﬁziﬂﬂ@q-@ep@ﬁ&éﬂgéffﬁ@c 'ﬂ?{ef- ced

upon nol di n artlcle ‘-ti optical disks. The obServed bi re ringerice of
an opti cal %ﬁ? 6 Kified usi ng a neasurenent terned

"vertical" b| refr| ngence, which is described rmre fully below. 20 It is

55" bf (4. hydr oxyphenyL B ARaie) PRRSE SRROLE R incliEin fhe chagislaatere |
al so 1G&nownof thes ralvo emgtetiiE H0RR REOR thEMREE & RBrdRidsS tﬁ'@ﬁieéﬁge bf QBlecutar
orientation therein and thermal stresses in a fabricated plastic optical disk.
The observed birefringence' of a disk is therefore determined by the molecular
structure, which determines the intrinsic birefringence, and the processing
| condlﬁons, W}uch can create thermal stresses and orientation of the polymer
15 chains. Speaflc:ally, the observed b1refr1ngence is typically a- function of the
intrinsic birefringence plus the birefringence introduced upon molding
articles such as optical disks. The observed birefringence of an optical disk is
typically quantified using a measurement termed “vertical” birefringence,

which is described more fully below.

20 It'is known that polycarbonates made from bisphenol-A (i.e.,
2,2-bis(4-hydroxyphenyl)propane) have high intrinsic birefringence. It is also
known that homopolycarbonates comprising units derived from
spiro(bis)indanes, especially 6,6"-dihdyroxy-3,3,3,3'-tetramethyl-1,1"-
spiro(bis)indane (hereinafter “SBI”), have negative intrinsic birefringences,

25 owing to the relatively r1g1d molecular structure of the SBI unit and its

conformation in said homocarbonates
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spi ro(bis)indanes, especially 6,6"'-dihdyroxy-3,3,3 ,3 -tetranethyl-1,1'-

spi ro(bis)indane (hereinafter "SBI"), have negative intrinsic
birefringences, 25 owing to the relatively rigid nolecular structure of the
SBI unit and its conformation in said honocarbonates. SUBSTI&UTE SHEET
(RULE 26) 13 October 2003 3 A class of copol ycarbonates hav/PRGPELH03
intrinsic birefringence is disclosed, for exanple, in US Patent No.

4,950, 731. Said copol ycarbonates conprise structural units derived from

bi sphenol A and SBI. European Patent AppBication No. EP 0846711 filed on 8
Decenber 1997 in the nanme of Ceneral Electric Conpany discl oses

co- pol ycar bonat e& qimviqﬁgop@ivparh@nautqsshacringalomemmimsgengird%ngme is disclosed, for

Pyl oxyphERFRRIEaTh IS TrieBNoe Sa by A0) S faoBiaRoaties somarigs struorural uits
eugenol si '&ﬁ%ﬁoﬁ%gﬁ%ﬁ&l%@ﬂ&?é}f rom a bi sphenol, preferably bisphenol A

The co-polyc oneat e€s are sue for the fabrication of optical data

recording medi a.Eurbpédh P& Agpdoation NWERR 0846 At fileBlonBDYEnitR 18902 $n #fee
deficient in such areas as processability and ductility. One result is

t hat nol dinageodf SBhenpb Bleckid Girmpeey discddsedi qogpolpsrboratesolipoting dowdntrine® and
copol ycarhonat es al sq_cont ai ni ng, bi sphenol A units, induces severe
stresses. %ﬂﬁ?@lgegcepa?{hec uPPPRyCHTPORATSY  PHPRIARS offrFBIEh nBUEY deRYedal framsks,

it t _ di 1P ons. &
can" cause ERRSPhaRRfdy R e ASRE iokdfor, EAESHGR KA L0 RRoIdeRR, S oo
i ntrinsic optibgdlly RERNE Bispltnol,(fefeRiblF BIRpRdndl RO THR! dCHIIPIBd R Etes Afe SRFGI oned

previ ously, the observed birefringence 1s typically quantified for an
opti cal difekthefabrizatom bheptichkbdaty eacoiding theiar ef ri ngence (hereinafter "VBR'),

which is defined.ag the difference b en the refractjve i,ndices for
light pol ari zeqe%ésr %;@f%}:é\ﬁ)wem ﬁa%&gérﬁw@cg enaeRAre PeTiciPntB qUShAeRRAD] ane
of the di %oce's_ga%hity B 'dﬁctﬁit?.r@m %Rflg 8t molding of SBI polycarbonates, including

both homopolycarbonates and copolycarbonates also containing bisphenol A units,

induces severe stresses. This is particularly true of injection molding of optical disks,
in which such stresses are magnified. Under such conditions, these stresses can
cause significant observed birefringence in a disk, despite the low intrinsic birefringence
of the SBI-containing polycarbonates.

As mentioned previously, the observed birefringence is typically quantified for
an optical disk by measuring the "vertical" birefringence (hereinafter "VBR"), whjch is
defined as the difference between the refractive indices for light polarized perpendicular
to the plane and that polarized in the plane of the disk. High VBR is a problem often
encountered in disks molded from SBI polycarbonates. SBI polycarbonates may also
have unacceptably high glass transition temperatures above 200°C, and unacceptably
high melt viscosities. VBR must be kept below a certain threshold to ensure proper
reading of an optical storage media.

Japanese Kokai 4/345,616 discloses polyestercarbonates containing carbonate
units derived from spiro(bis)indanes such as SBI and from bisphenols such as bisphenol

A, and ester units derived from dicarboxylic acids such as sebacic acid and



encountered in disks nolded from SBlI pol ycarbonates. SBI pol ycarbonates may
al so have unacceptably high glass transition tenperatures above 200C, and
unacceptably high nelt viscosities. VBR nust be kept below a certain
threshold to ensure proper reading of an optical storage nedia, Japanese
Kokai 4/345,616 discl oses pol yestercarbonates contai ni ng cal p&siaber 200 t s
derived from spiro(bis)indanes such as SBI and from bi sphenols such as

bi sphenol A, and ester units derived from dicarboxylic acids such as
sebacic acid and 13 October 2003 3a dodgganedi oi c acid (hereinafter

"DDDA"). However, this patent does not discuss which types of such

copol ymers can be used to make an optical disk having acceptable pit/groove

i cat d V| .13 .Cc 0 WO 00/.62287 PCTI US99/ 08042 .4 |t
s bean fc@e""“ e%%é“tacf cipBREr SBDHARSPRuK R s Saehh 8ee ot dikcuss ihich
copol yest {8 E5po gme fsel 9&&9%@%@&@9&9%{5@% p{aﬁﬂegl@g&}@@é are

too high t oW ac urate at a rea I ng over, VI'S tres and
gl ass tranqﬂkmmﬂumﬂmﬁevgmures of such copol yest ercarbonates are often too
high 5 for conplete nold filling when maki ng optical disks. Also, the pits
in the netallic surface may not be properly filled with the

copol yestercarbonate. Any of these problens wll prevent the manufacture
of readabl e optical disks. Optical disk . grade polycarbonates can be
prepared by conventional interfacial and nelt polynerization nethods as
well as by 10 redistribution as described, for exanple, in US Patent
5,414,057 and solid state polynerization. It is of interest, in view of

t he above-nentioned deficiencies in prior art nmaterials, to devel op new
met hods of maki ng optical disks having



| ow VBR and excel | ent pi t/k.g,\r,“oove replication. SUMVARY OF1 3TBiEoberNAGBRITI ON | 5

As stated Neped/6228the term substrate refers to a transparent pchiRis8sidiz

t hrough which a |l aser beamis transmtted to read information. The term
reflective layer refers to a reflective gurface (typically a thin |ayer of
metal) which is supported within the substrate and reflects the | aser beam
The termoptical data storage nedia refers to the conbination of the

substrate 20 and the f. bV f ) i S, gtevi ded,her.ei n an

optical data storage.nedia conprising a subs

preferred exbpdiyestercarbbaates \'reﬁ:?’p@@aﬂ soddanafps) ﬁﬂu(ﬁhgk\’gﬁvje%lsath at are
substrate. conprising_a genus o copol ycar bonat es, 1 ncl udi ng

copol yest er E%%ﬁ@@ll%ﬁmdaé&cediﬁgt Wisredwe, ¢hd raeld vagidsaids and
properties. g%lég_{ cogi)l%/ ar bonat es have_proportions of SUBSTI TUTE SHEET
(RULE 26) & Bhet° gratires el fuch qamol¥esigncarbangtes aie oftan aos hégh f i ¢

Al .t gin. materj al I
or contage - ol eanoRh AIERRARned HhalEl: SR Mele FAbPnihe RoEfred

opt el omsmallesouta kol 08 YihertpSntel SabH ok S AAYENL ML, e o

Its aspects is directed to"a subs aving a vertic I'Te
| ess than 3A@yxofithese pwbileins widtiprewent tie heesifactone of YeATAME dbeichPlisRe @
glass transition tenperatures |ess than 150C, and nore preferably |ess

t han 140C, and an WI v lCEf’ a defihed hereinafter, of at |east 40 cc/ 10
mn, and nore preferaghﬁ1 Fjé'g%t-gﬁ e cPPisarkonatee  capolbecapiepaaed by

ref er abl ' i ; 3S | e _percent of . structur units of
Fhe er e rrul>/a \ Rl thfdrfdEAS ahP AP SRVEGRELERN Slods St Wl LW by .
10 redistribution as described, for example, in US Patent 5,414,057 and solid state
polymerization.

It is of int_eres,?_;_,_ﬁjn view of the above-mentioned deficiencies in
prior art materials, to devélop new methods of making optical disks having
low VBR and excellent pit/groove replication.

SUMMARY OF THE INVENTION

15 As stated herein, the term substrate refers to a transparent
material through which a laser beam is transmitted to read information. The

 term reflective layer refers to a reflective surface (typically a thin layer of
metal) which is supported within the substrate and reflects the laser beam.

The term optical data storage media refers to the combination of the substrate

20 and the reflective surface.,

There is provided herein an optical data storage media
comprising a substrate which has low VBR. In a preferred embodiment, there
is provided an optical disk having a substrate. comprising a genus of
copolycarbonates, including copolyestercarbonates, which have excellent

25 physical and optical properties. Said copolycarbonates have proportions of

SUBSTITUTE SHEET (RULE 26)



wherein R2 is Cl1-3 alkyl or phenyl, R3 is C -3 al kyl andl30Ottober 2008 or 2
(hereinafter "(A) units"); (B) about 50 to 85 nole percent of structural
units of the fornmula (U 0 11 -ORL C whegein Rl is mphenyl eneoxy, an.

al kyl ene hydroxy acid or .13 October 2003 WO 00/ 62287 PCT/ US99/08042 6 O
11 C (CH2)n and n is in the range of about 4-25 (hereinafter "(B) units");
and (C) a bal ance conprisjn tructural- units of the formula 0 1 (1V)
-0- A - - f +- ASHH &%tsnwgygwfa& within A gpagificsomplesitindannpy, ard siidtjangeed

or substitutged .- ph lene, .Y is a linking group wherein 1 or 2 atons
EEE?{; ?}: _(Ia_ I ’CA\N c&?’@?ﬁ%ﬁﬁ%ﬁﬁ@ Briaigq PEFeATage &if ?%F)h G?nttsﬁ' yolgriEmto
: . ofiLometer s across a
sanpl e opti cal G SR 'hav:ﬁ% gér %g%gedéﬁgﬁ{?%l%&% ?%Eﬁ%%ﬁ%?lu%&{q_"é SCRI PTI ON
Ok THE PREFERRED ENMBCDI MENTS '
Accordingly, the invention in one of its aspects is directed to a

substrate having a vertical birefringence of less than 3.0 x 10 4, which
medium comprises a copolycarbonate having a glass transition temperatures
less than 150°C, and more preferably less than 140°C, and an MVI value, as
defined hereinafter, of at least 40 cc/10 min, and more preferably at least 50

cc¢/10 min. The copolycarbonate preferably comprises:

(A) less than 40 mole percent of structural units of the formula

: R2 CHg
s,
0=—C
0 | \/I ,
CHa R?

wherein R? is Cy.3 alkyl or phenyl, R? is C1.3 alkyl and pis0, 1 or 2
| (hereinafter “(A) units™); '

(B) about 50 to 85 mole percent of structural units of the
formula

Q=0

{in o—~r!

wherein R! is m-phenyleneoxy, an alkylene hydroxy acid or




10 -The optical disks described herein preferably have a NBEPctoher2008 t han
3.0 x 10-4wabmeespol ycarbonate which is nolded to produce tperafbbGal:
disk has a glass transition tenperature | ess then 150C, nore preferably

| ess than 148C, and an MVI of at |east 4® cc/10 m n. Mre preferably, the
copol ycarbonarte has an MVI of at |east 50cc/10 mn. 15 The

copol ycarbonat es descri bed herein conprise (A units as described in the
above Summary of the lpvention. Said units are derived fromSBI, its

5,5' -di hydroxy i soner gr honol ogs- thereof. In a preferred enbodi nent of

the inventio the_copdl yner conprises |ess than 40 nole percent of the
(A wunits, aﬂlcp nore pr era(ﬁ"'&?nl ess than 30 nol e percent of the SUBSTI TUTE
SHEET (RULE 26) 11 13 Cctober 2003 WD 00/62287 PCTI US99/08042 7 (A) units

as descri bed i 5 fQF T, icals.in fgrnula,(l) ,may be G- s

al kyl or phearllll;} .n@ﬁﬂ#@f#eéeu%{%L{;ﬁ'?gﬁﬁ?ﬂe@aﬁ%ﬁtﬁnﬁ%rg@%@ from honol ogs
formed from bi sphenol s other than bisphenol A for exanple 2,2-bis(4-

hydr oxyphenyl ) but ane, a b Birde Ryek 1151 2-bis(3 5
met hyl - 4- hydr oxypheny! )Kr?rLopane or ZI%*%FE%\%MS | }%{f‘ﬁfﬁ’df}f@%ﬁnﬁa

hydr oxyphenyl ) propane. Units derived from SBI and its 5-nethyl honolog are
preferred, with SBI being nost preferred. 100The copol ycarbonates further
conprise (B) units. These may be selected ffomthe group consisting of
resorci nol cldvboreteQuri-+a} bvg-l—ene—.hy@.r_oxu_ac.i.ds' and ester units
containing a radical of fornula®®ll wherein nis in the range of about
4-25 and preferably about 6-18. In addition, the copol ycarbonate conpri ses

(C) uhigs, WohetkiRA'@ich of Al and A2 is independently unsubstituted or substituted m-

or p-phenylene, Y is a linking group wherein 1 or 2 atoms separate A! from
A?andnisOor1 (hereinafter “(C) units”).

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts a profilometer scan across a sample optical disk

having groove and land sections.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10 The optical disks described herein preferably have a VBR of less

, than 3.0 x 10 The copolycarbonate which is molded to produce the optical

disk has a glass transition temperature less then 150°C, more preferably less

than 148°C, and an MVI of at least 40 cc/10 min. More preferably, the
copolycarbonarte has an MVI of at least 50cc/10 min.

15 The copolycarbonates described herein comprise (A) units as
described in the above Summary of the Invention. Said units are derived
from SBI, its 5,5'-dihydroxy isomer or homologs: thereof. In a preferred
embodiment of the invention, the copolymer comprises less than 40 mole

percent of the (A) units, and more preferably less than 30 mole percent of the
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bi.sphenol carbonate units according to forrmula V. The A3 Qefebal2008r i abl es
in fornul 90983287 m or p- phenyl ene radicals which may be sHSSVVINM0BM2 but
15 are preferably unsubstituted. The Y vgriable in formula IV has one or
two atons, but preferably one, which segarates A fromA2. Yis usually a
hydr ocar bon radi cal such as nethyl ene, isopropylidene or ethylene, but can
it be a radical containing atons other than carbon and hydrogen (e.g.,
subst i t ut ed Ajadiitsbs desaribedsindopeila {l)orliet Ry tadieals inddrele(pnss be Cr.
atom cont ai ni_ng radical s such as ox t hi o, _sul foxy and sul f one The Y

val ue maé yrd kgt @?Bh?n.‘(h n%uﬁk)th@ﬂmﬁ%gﬁrf@?(ﬂhﬂﬁ inmay desivedrfro ;demgajlr al
it [ i e t it

'V are” bl JBRERS) R, PIRRERRIs i the” A, lspTiRroh A AST PP nary e, ng

yiare . . phe

L Py 5 e GRS e A B

(O wunits, In the Summary,” are 0 pUsSEs

advantiageousethpylobhydragpdreth bpahe propertpes. For eXapmlE5-dimethyl-4- -
copol ycar bonatl-éys coﬁpri si ng g%)ggTFTUTE SHEET (RULE 26) V\Dt 00/'62287 8 13

Cct ober 200gdregypbenyhipsupanes Lhiitssdenivedifodmr§Bl andritsab4mpethyd tgmoipg
especially a C4.25 al kyl rou such as tetranet hyl ene, hexanet hyl ene,
neopent yl erfé€ e qﬁﬁe‘iﬂ‘éﬂyﬁg’ﬁé%ﬁ}r&iﬁmsaﬂ?%@@‘*r om gl yceryl nonostearate, are
advant ageous. Al so nononer units having the formula 5 wherein R2 is C2-6

o kylene or 0. %8 15 AN SaERR Kol 8 efoD0AL iy B

selected from the group consisting of resorcinol carbonate units, alkylene

10 hydroxy acids and ester units containing a radical of formula III wherein n is

in the range of about 4-25 and preferably about 6-18.

In addition, tl';e copolycarbonate comprises {C) units, which are
bisphenol carbonate units according to formula IV. The A! and A2 variables
in formula IV are m- or p-phenylene radicals which may'be substituted, but

15 are preferably unsubstituted. The Y variable in formula IV has one or two
atoms, but preferably one, which separates A! from A2 Y is usually a
hydrocarbon radical such as methylene, isopropylidené or ethylene, but can it
be a radical containing atoms other than carbon and hydrogen (e.g.,

 substituted  radicals such as 2.2-dichloroethylidene and hetero

20 atom-containing radicals such as oxy, thio, sulfoxy and sulfone). The Y value
may be present {n is 1) or absent (n is 0, whereupon the structural unit is
derived from biphenyl). The preferred carbonate units of formula IV are
bisphenol A carbonate units in which Al and A? are p-phenylene, and Y is
isopropylidene.

25 Certain other copolycarbbnates containing (A) and _(C) units, as
defined in the Summary, are also believed to possess advantageous

_ processing and optical properties. For example, copolycarbonates comprising
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value from1 to 100, may be.advant ageously i ncor por at ed 3¢tpler 2003

copol ycar bg0d062287Anong t hese | atter radicals, the eugenol 18cT/US99/08042
pol ydi met hyl si |l oxane radicals in which R2 is trinmethylene, each R3 is
methyl, R4 is methoxy and is located netta to the siloxy chain and mis 1,
are especially preferred. The copol ycarbonates useful for the substrate
must be noldable into optical disks having | ow VBR Optical dsks nol ded

from bi spheBalnits &b WiiBPR! ¥ anban r@?@ - e i ght s
typically have high VBR s. Biref r?}legzang{émi&g’ t plelggﬁl %;Ht}?@&\p%s%élpa
linearly paiughi aetetrametrylene hexvudethaiéng rpopeatyleni@bdahe aIRgleh@t gt | on
I n the pol g{é{z‘?ﬁg n produced.by an optical disk is analyzed usi ngg‘;
detection & gf@ﬁ@igéﬁ%l mpngstearpie, axe agvkatageeus.antlise thonkmien units
anplifier. ;I I ipon for light normally incident on a disk and that
when t he @%ﬁ%?@ﬁ%ﬁg at a known (non normal) angle are used to
determ ne the VBR SUBSTI TUTE SHEET (RULE 26) 13 Cctober 2003 9 The
copol ycar bonat es dgﬁ«%i bed herein have excell ent physicgl properties

i ncluding gl ass tpaphsition tenpgmitur ng® hi gher than C and nelt

vol ume indices o Rast 40 dc/]10 mi N, znd more pro#

bfgraRl y at | east 50
cc/ 10 mn, & 2 nt iQﬂ_e_Ha AST (%m Nre under the
condi tions desc ese ph sUcaI properti es makg gasi |y
processabl e. lar, th gpol ytar bpnates fl ._ ‘,/Iy enough during
proce?i ng to effectively fill its a gRooves in optical disk nolds,
thereby accurately replicating pits, grooves and |ands in the disk being
nol dedl, thus enabling proper reading of the data.

- wherein R? is Cz alkylene or O, R® is Ci4 primary or secondary alkyl or

fluoroalkyl or phenyl, R* is C14 alkyl or alkoxy, m is 0-2 and p has an average

value from 1 to 100, may be advantageously incorporated in the

‘ copolycarbonates. Among these latter radicals, the eugenol
10 polydimethylsiloxane radicals in which R? is trimethylene; each RS is methyl,
R* is methoxy and is located meta to the siloxy chain and m is 1, are especially

preferred.

The copolycarbonates useful for the substrate must be moldable

into optical disks having low VBR. Optical dsks molded from bisphenol A

15 ~homopolycarbonates of comparable molecular weights typically have high
VBR's. '

Birefringence is typically measured using a linearly polarized
laser and a modulating phase retarder. The retardation in the polarization
produced by an optical disk is mﬂyzed using a detection scheme consisting

20 of a linear polarizer and a lock-in amplifier. The retardation for light normally
incident on a disk and that when the laser is incident at a known {non-

normal) angle are used to determine the VBR.
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Melt flow and nelt volune paraneters are related inversely to nelt
viscosity. They have val ues that can vary w dely depending on the nethod
of their determi nation. As used herein, the term"MWT" designates nelt
vol une index as determined in an apparatus as described in A? M rgégdure
D 123 S under the follow ng conditions: Sanple weight - 7 g;1 BFEQF%& Jre -
300C, Weight-1.2 kg. The descri bed copol ycarbonates are also required to
have the prescribed glass transition tenperatures, nelt volunme indices and

VBR properties suitable to produce an optical? di sk which can be read
accurately. So ol ymers fallin i thin fhe co sitional ,,ranges .
descri bedyi n thenfh%uﬁﬁai) CgEbanate n%?ﬁfﬂ%ﬁﬁf nﬁ?r%n}t) gseeggcellﬁgpggﬁgggg],y
hysi cal pr kes: I F ' . AU 6, d
N Th | ow praoariienincloipe YA Fanctlio BRI AN S0 Highth (Bl 1300C BE]

result in anphlwiameimdicg of ahlegbt 40ag?]l 0 beins ahid anote prAeibly it ibagts0
places it outside the invention. 13 October 2003 10 However, 1n such a

case, adjusit/h@maihes desemmined: by dhe kforententionadeASTMeprocednye sndes the

di scl osed herej.n, na roduc sui tahl e .copol yner.. As anpt her exanple, the
processi ng {HHHMANS @%Frﬂ%‘ncfgo%% PSRN PRI TSR 1L akE g?%@s g1 Yed

t herefrom . n ' | =11 IS
possi bl ot a7 Coepar S FE BRriGHeF the QOpbREREOGREE AR, #ELS" Roud Wuidd,

uni ts but difbbesdng towfesdthvly fiRipdht snd gr@@v@iﬁ aptieabdiskn@wldaherdby
terms of physical properties. Those ski | b bl

erti ] led in the art w | e able to
det er ni ne @scunatehno¢Eicdting pisggtaoves amnl tpids iextherdisk iteang anoldadd thus
produce copol T.ar bonat es h(j;\vi n tglgi opti mum nol ecul ar wei ghts by

art-recogni IDEFHOPGF £5ad1Bg #ur es

Melt flow and melt volume parameters are related inversely to
melt viscosity. They have values that can vary widely depending on the
method of their determination. As used herein, the term "MVT" designates
melt volume index as determined in an apparatus as described in ASTM

procedure D1238 under the following conditions:
Sample weight - 7 g;
Temperature - 300°C;
Weight-1.2 kg.

The described copolycarbonates are also required to have the
prescribed glass transition temperatures, melt volume indices and VBR
properties suitable to produce an optical disk which can be read accurately.
Some polymers falling within the compositional ranges described in the
Summary of the Invention may not possess the necessary physical properties.
For example, high proportions of SBI units coupled with low proportions of B
units, both within the prescribed ranges, may result in a polymer having a

high glass transition temperature which places it outside the invention.




may include, for exanple, variation of the proportion of endcappi ng agent
such as phenol which is incorporated in an interfacial polycarbonate
reaction mxture during the polynerization reaction. The copol ycarbonat es
must be thixotropic at shear rates from 10-100 sec-1 at 250C. That is
their viscosities are expected to decrease at i ncreasing shé%pq*)é’?égom
within this range, and al so usually at hilgbher shear rates. This allows
nol di ng the optical disk w thout increasing VBR above 3.0 x 10-4. The
copol ycarbonates of this invention nmay be prepared by conventi onal

pol ycar bonat e synthesis nmethods such as interfacial, transesterification
and redi st r ilJowieyernigt fudsa case,adjusiing osher parapudtgreewiitiinitheirgsredesdbed bed,
for exanple, in US Patents_ 4,948,871, 5, 204, 377 5, 266, 659 and 5, 288, 838.
Al of t hesdaRBeRGdisslosed Betein; may podi suilpbleaopalaners and

publ i cations, and need not be described in detail herein. Ester units,

such as those of fornu [l i as r I
i ncorporated in the po %cagrl%%ﬂlaé[we %galtﬁli)elgpséﬁgf rﬁéj_oé%oersrgien o] (ﬁr%gneters of
di car boxyl i copolgcarbonaied i thd VBR'S ofrdisky fidlded aherefint deprnd! té B6nitse

of a dialkyl or diaryl, nost WO 00/62287 11 _ 13 Cctober 2003
PCT/ US99/ 08(xtemnf; oantheinimsHeenlar wesights. dthusaiitlisapossible forneipolycadwinates

nel ude _optiANEd. SRS AreROT D ofi SRACIUF L Bt bRk 3iT Rt M eku I D
di sks, re""r\ﬂvé%ﬂtﬁ ttﬁrlfé sgiEIdatY finSiHiduld @I\/{gr&ﬁ @%xs@gﬁﬁrg?bﬂﬁ’éé. ®Hose

di sks, and 5 a er digital storage ne erein lon 1s Tead

via a | aser.skilled innbdi et vaill be gbleducdetetmine idptintompomulachlanaveigheé biyhe

i nvention by art recognized _neans. . .
simple experimentation, and to produce copolycarbonates having said
optimum molecular weights by art-recognized procedures. Such procedures
may include, for example, variation of the proportion of endcapping agent
such as phenol which is incorporated in an interfacial polycarbonate reaction

mixture during the polymerization reaction.

The copolycarbonates must be thixotropic at shear rates from
10-100 sec™ at 250°C. That is, their viscosities are expected to decrease at
increasing shear rates within this range, and also usually at higher shear rates.

This allows molding the optical disk without increasing VBR above 3.0 x 10™.

The copolycarbonates of this invention may be prepared by
conventional polycarbonate synthesis methods such as interfacial,
transesterification and redistribution methods, or by solid state
polymerization as described, for example, in US Patents 4,948,871, 5,204,377,
5,266,659 and 5,288,838. All of these methods are the subject of many
issued patents and publications, and need not be described in detail herein.
Ester units, such as those of formula II in which R! has formula III, may be
incorporated in the polycarbonate by the use of a corresponding
dicarboxylic acid or acid chloride in an interfacial procedure or the use of

a dialkyl or diaryl, most



The preparation of the optical disks according to thiis.i@ePPerR008s

I 1lustrat eﬁ’%@ﬂ/@?g foll ow ng exanples. All percentages are bpCTEsgiuwsosn| ess
10 otherw se indicated. Ml ecul ar wei ghti are wei ght average unl ess

ot herwi se indicated and were determ ned E'Jy gel permeation chromat ography -
relative to polystyrene. EXAMPLE 1- Preparation of an Optical D sk A 100-1
stirred tank reactor was charged with 2720g (8,820 noles) of SBI, 8418g

(36. 873 nol &ftenct diphastydnesterof s26d atigl inda 208t 6PSEIR] shite piGeeiRggcanedi oi ¢
acid, 483.7g (2.278 noles) of p-cunyl phenol, 59L of netﬁylene chl oride, 35L

of water, 334g of 75%ggueous sol ution of tri-n-butylanmonium chloride,
and 0.9g of 1-nethyl pi-@éﬁ" grheal indesmatien stange mediBofithe ivertion padads

i nt ti . 0 41 i nyt dth i ntai ned bet
50 and o 0opicl MsksCeltFhs RIS B0 Wik ariBTRabE ke, (BN ekt t o1
whi ch ddevvicstst d..The.! i
Sl Ut on waer Tl AL R and DY RS BB P stk d e
and waBhed anycshermdigitalctnzeunedit whstein TRRIBAARIEEH reEBeviBraefékgf'.t ahad

e

product was drj.ed. The produce was the desired pol yestercarbona
consi sti ng B1eCia May s Prefiices. fommthe copolyeatbonatds of Shaitvéatich by art-

respecti veEyW' ht average nol ecul ar wei ght' 17830g/ nol , SUBSTI TUTE
SHEET ( RUL @'laﬁlﬁ'er 2003 WD 00/ 62287 PCT/ US99/ 08042 12 and its
gl ass-transition tenperature was 140.1C. Two optical disks were produced
by extruding at 271C amMb hRigaehion ofthdioh%ical a338G a0%:;:320C fas. indjcated
in data table), respecti v}gl 5@ Hloptical %c%ofjdmg to this invention
: 4 is illustrated by the following examples. All percentages are by weight unless
: 10 otherwise indicated. Molecular weights are weight average unless otherwise
indicated and were determined by gel permeation chromato graphy relative to

polystyrene.
EXAMPLE 1 - Preparation of an Optical Disk

A 100 stirred tank reactor was charged with 2720g (8.820

moles) of SBI, 8418g (36.873 moles) of bisphenol A, 761.7g (3.308 moles) of

15 dodecanedioic acid, 483.7g (2.278 moles) of p-cumylphenol, 59L of methylene

chloride, 35L of water, 334g of 75% aqueous solution of tri-n-butylammonium

chloride, and 0.9g of I-methylpiperdine. Phosgene, 3400g (34.36moles) was

passed into a stirred mixture over 41 minutes and the pH was maintained

between 8.0 and 9.0 by addition of 50% aqueous sodium hydroxide solution,
20 after which an additional 2180g (22 moles) of phosgene was added.

The organic solution was first diluted with 20L of methylene
chloride, then separated and washed twice. The product was steam-
precipitated. The precipitated prodﬁct was dried. The produce was the
desired polyestercarbonate consisting of 18, 6.75, and 75.25 mole percent A, B,

25 and C units respectively. The weight average molecular weight 17830g/mol,

SUBSTITUTE SHEET (RULE 26)




You coul d al so make an anal agous copol ynmer by repl aci ng. t3ectoBerd®@8canoi ¢
acid i n theuamsesPr eparati on with an appropriate anount of E‘f'&gb&bﬁgi'
EXAMPLE 2 - Preparation of Optical D sks Various optical di sEs re(
prepared fromdifferent copolyners as degrribed belowin Table 1. The
preparation described in Exanple 1 corresponds to sanple 13. 10 The data
in the colums of Table 1 | abeled VBR 30 and VBR 40 correspond to VBR

SSE?ELF”‘SPLE A e e e MerafRRC s 0, T el siobs v
320 C fRAfe Bru i
DDDA MV M1 gt 0 “VRRRD Wil VBRa0 Ve Lot A Bk B R 300

mol % g/ nol  3B0iEated 20 Gasptablé)nrgspebtipely330C 1 26 67- 7 16580 97 145.6 188
167 219 171 63.7 slightl vy poor 2 26 67 7 17997 62 1475 230 184 225 218

67.9 poor 3 26 67 7 000033 152.9 316 270 270 290 - 65.5 very poor 4 18
79 3 20323 32 1516 353Y89W1cosdd alsa maiee 3¢ an apalogors. ®pdlymer b2 bepfidcihg the 26

62 12 g 14 HddtaRoic’a8d #P 48 4 5ov2eSprepa5rat10n with an appropriate amount of

resorcinol.
EXAMPLE 2 - Preparation of Optical Disks

7 Variou; optical disks were prepared from different copolymers
as described below in Table 1. The preparation described in Example 1

corresponds o sample 13.

/

10 The data in the columns of Table 1 labeled VBR 30 and VBR 40
correspond to VBR measurements taken 30 mm and 40 mm, respectively,
from the center of the optical disk. Different disks were made at injection
temperatures of 330 °C and 320 °C to measure VBR.

Table 1-- Various Optical Disks

Sample SBI BPA DDDA'MW  MVI Tg(eC) VBR30 VBR4 VBR30 VBR4O pit depth pit

Number mol% mol% mol% g/mol 330c 0 326C  320C (nm) shape
\ . 330C
1 2% 67 7 16580 97 1456 188 167 219 171 637  skightl
¥ poor
2 2% 67 7 17997 62 1475 230 184 225 218 679  poor
3 2% 67 7 18000 35 1529 316 270 270 290 . 655  very
poor
4 18 79 '3 2023 32 1516 353 311 320 358 669  slightl
y poor
5 18 7 3 15778 88 148 266 209 282 264 65 same
6 14 735 125 17578 115 120.8 231 208
7 26 62 12 22169 52 1356 190 140
8 26 62 12 27097 25 1398 241 203 .
9 146 746 108 16890 145 1249 283 245
10 18 7525 675 24855 194 1436 33 330 645  very
poor
11 18 7525 675 22251 381 1427 287 27 642  poor
SUBSTITUTE SHEET (RULE 26)



358 66.9 slightl y poor 15778 88 148 266 209 282 264 @5135@nt9ber12®38 115
120. 8 231 WOS0/BZREO 52 135.6 190 140 27097 25 139.8 241 203c68S/0kén
124.9 283 245 24855 19.4 143.6 336 339 645 very poor 11 18 75.25 6.75
22251 38.1 142.7 287 276 64.2 poor SUBSTSBTUTE SHEET (RULE 26) WD 00/ 62287
13 x 13 COctober 2003 PCTI US99/ 08042 12 1875. 256. 752020952142. 2246248 13
1875. 256. 751783083140. 1251238 14 1875. 256. 7517123111139. 9225236 15

1875. 256. 7526109163 1225522620866%. 355ame.2C 4400053331166 control EXAMPLE 3 -
Pit/ Groove jRepl i gat i ppsSever alysf §§161§ﬁﬁpis?s %ﬁicéﬂ di sks prepared in
Exanpl e 2 vgre {gestamhst g et @;I’lﬁl ng,Whgthes,st hey, yi el ded adequate

pi t/groove gepligati t pr C dat reading fromthe disk. The
fol |l ow ng gocedﬁ;a ig%s %Jféed%;fé) ne%s%#y :isP F@ove repli caffdn. FuEn
oscope

At omi ¢ Force mic Be CAFM was used to 3§’Ean3l’he surfacebdf theonspiti cal
di sks. The depth of pits did not vary significantly, but

EXAMPLE 3 - Pit/Groove Replication

Several of the samples optical disks prepared in Example 2 were
tested to determine whether they yielded adequate pit/groove replication to
. provide accurate data reading from the disk. The following procedure was

used to measure pit/groove replication.

5 An Atomic Force microscope (AFM) was used to scan the
surface of the optical disks. The depth of pits did not vary significantly, but
the widths of pits and grooves varied with composition and Tg. The surface
of the disk consisted of land regions and groove regions as shown in Fig. 1.
The width of the flat areas at the land tops 10 and land bottoms 30 were

10 compared with those of a polycarbonate disk molded using the same stamper.
The groove tops 20 and groove bottoms 40 were similarly compared. To have
acceptable pit/groove replication, all values for land and groove tops and
bottoms must be within 30%, and more preferably 25% of the values for the
‘control polycarbonate disk molded from the same stamper. Acceptable

15 pit/groove replication will enable proper reading of the optical disk. Based
on the 25% criterion, samples 2, 3, 4, 5, 10 and 12 exhibited inadequate
pit/groove replication.

SUBSTITUTE SHEET (RULE 26)



the widths of pits and graoves varied with conposition. dﬁ@@@berﬁ%%urface
of the di skwoasesyed of |and regi ons and groove regions as swségrbsggg

1. The width of the flat areas at the |l and tops 10 and | and bottons

were 10 conmpared with those of a pol ycarbppate di sk nol ded using the sane

stanper. The groove tops 20 and groove bottons 40 were simlarly conpared.
To have acceptable pit/groove replication, all val ues for |l and and groove

i g SN N e Sk A SR

Accept abl e 1po ichiissioaee replication wll enabl e proper readi ng of the
optical disk. Based on the 25%criterion, sanples 2, 3, 4, 5, 10 and 12
exhi bited i nadequate pit/groove replication. SUBSTI TUTE SHEET ( RULE 26)
WO 00/ 62287 14 1 3 Cctober 2003 PCTI US99/ 08042 Tabl e 2- Ratios of

| and/ gr oove wi dths with di sks nol ded from polycarbonate Sanpl e Land Land
G oove G ooye—NupberFop—Bett-onrBettomop-CL00_1.001 001. 00 10. 88

1. 021. 001. 15 '“U%Jbb'\égbagﬂl 1Lang 70|Grase. $Grooe

Top Bottom [Bottom (Top

C 1.00  [1.00 1.00 1.00

1 [0.88 1.02 1.00 1.10

2 072 [0.99 0.97 1.11

3 0.70 1.03 098 [1.09

¢ 4 [0.67 1.04 0.92 1.09
5 060  [0.98 0.95 1.11

10 082 148  |0.50 112

11 10.87 1.24 0.69 1.07

15 0.90 1.05 0.97 1.08

13 0.79 1.06  |o.92 112

Although the present invention has been described in
considerable detail with reference to certain preferred versions thereof, other
versions are possible. For example, the low birefringence copolycarbonates
described herein could advantageously be used in all types of typical

5 ' applications for polycarbonate, particularly those where low birefringence
and/or a low particulate count 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 applications, cameras and imaging, liquid crystal substrates, visors,

10 aircraft canopies, glazing, display screens, in-mold decorated parts,
waveguides (e.g., core and/or dadding for single and multimode optical
fibers, slab or channel waveguides, and thtpipés), and active photonic

devices such as modulators (e.g., electro-optic or acousto-optic). Moreover,

SUBSTITUTE SHEET (RULE 26)



40. 67 1.040.921.09 50.60 0.980.951.11 100.82 1.480.501.12 110.87
1.240.691. 07 150.90 1.050.971.08 130.79 1.060.921.12 Although the present
i nvention has been described in considerable detail with reference to
certain preferred versions thereof, other versions are possihle, For
exanple, the | ow birefringence copol ycarbonates descri bed ﬁ%S%Phe%%Epd
advant ageously be used in all types of typical 5 applications for
pol ycarbonate, particularly those where._ow birefringence and/or a |ow
particul ate count provides sone advantaéé. Specifically, the
copol ycar bonat es descri bed herein may be used in filns for optical nedia,
near field optical recording applications, ophthalmc |ens applications,
| enses f oth¢ axpolpemiticnateo described rlasream dnayelg ngedl toywhake rarsichds by

ft ,canopi es, glazing, display screens, in-nold

substrates, visors, , airgra .

de?:o_r at gd ﬁ%}ee’gpln mgt«%m éﬁ?@r(sgmgr.u,nge @K&l’t@m,cﬁolu{ugumasgngoandiw etherd |
acti ve. prot B ftctuing dodingk Safps il P Bh BRI ORTes: T shyfid Bl Be: "
acoust o- ophifad tHANARMRIS H@%ﬁawﬁv%‘gﬁcﬁ g\-%ﬁn%@\)n é&b%ﬁ’x@@&%@@%ﬁ@ the

copol ycar bonat es descri bed*herein may use o0 nmake artic

i nj ection polytargonéiebée.gsppolyitegaflastoathylene) sauldi oo inastporatedang tasy

ot her manuf ik(':t uring met hod conpati bl e with polycarbonates. It should also
be noted PRhicarhpnaies Alspeknewmmnldireleaseragents aadkhenmal stabélizenspei bl e

wi th polycarhonate .(e pol yt et r.af).yor oet hyl.ene) .coul g be incorpaorated
in the poﬁ?f PR atlgpllgadéo,lnkﬁBﬁﬁamI%l( rrgﬁléjésefﬁﬁ‘ggﬁ?’ées aﬂ’t? tsﬁ@P?ra?P the
stabi |1 zer gpgkRded claims should not be limited to the description of the preferred

embodiments contained herein.

(¢




comonly included in optical disk resins. Therefore, thel3s@dpeeraf0oBhe
appended clains should not be limted to the description of the preferred
enmbodi nents contai.ned herein. 13 Cctober 2G@3 16 CLAIMS: 1. An optical data
storage nedi um having a substrate with a vertical birefringence | ess than
3.0 x 10 -4, said substrate conprising a copolycarbonate having a gl ass
transition teffp&EMBare | ess than 150C and an MI of -at | east 40 cc/10 nin,
sai d copol ycarbonate conprising: (A) less than 40 nol e percent of

structural units of the fornmula (1) } wherein R2 is G _3 al kyl or phenyl,

R3 is C13 al kyl and pis 2 t 50-85 | e, percent of .
structural units of the or%ﬁ%ﬂl ?%@ Sg{%%ecgm\ﬁ%%%vﬁ% i% SWosHaksy withory
an al kyl ene hydritosy bigeftoferice (&ERHm "3 Neh M i Sy3ln n of . about
4.25; and (C) a bal ance-clggr(raprci si ng strucst%rgl fbuni’tszml(j)lf S{]ﬁ&gﬁ%%r Pprissg a
Cct ober 2003 capplyoigeaete REFINGSA F1ABMENsiHioA tedpérat@iresdl an 1502C%hd an

MVT of at least 40 cc/10 min, said copolycarbonate comprising:

(A) less than 40 mole percent of structural units of the formula

R2 CHjg
A%,
. O
R
Ra
‘r"’/\ \ 0 !!
O —o \/ .
CH, R?

wherein R? is C13 alkyl or phenyi, R3isCizalkyland pis 0,1 or 2

.(B) about 50-85 mole percent of structural units of the formula

Q=0

() —o—' .

wherein R is m-phenyleneoxy, an alkylene hydroxy acid or
O

i  ——=C——(CHy)g——

and n is in the range of about 4-25; and

(C) a balance comprising structural units of the formula



Ln wHerein each 'of A and A2 is independently unsubsti'tid@efober 2008sti t ut ed
m or p-pMENNV@RE Y is a |linking group wherein 1 or 2 at onBCTAjSa%/680&2 A
from A2 and nis 0 or 1. 5 2. The opticg,l data storage nmedi um according to
claiml1, wherein said storage nmediumi d7an optical disk. 3. The opti cal

di sk according to claim2, wherein the copolycarbonate has acceptable
pit/groove replication. 4. The opti-cal disk according to claim3, wherein
R2 is methyl and 10 pisO. 5. The optical digk according to claim4, wherein
each of Al and A2 is a p-phenylene and Y i{f isopropylidene. 6. The optical

di sk accordj g.t_o_.(a_a.i_mﬁi,gaﬁ L—;—L 21 he lycarbonate is thixotropic at
shear rat egvtjrom 10- 100 sec- ¥ gSOC. 015 . The oOptical disk according to

claim5, wherein RL is m phenyl eneoxy. 8. The optical disk according to
la M 9. The optical disk according to claim

claim5, wherein R . has , .for / ]
8. wherein vﬁhqrglrf pach 8-? g ano @\*ig Indrpepgently ungubstingedrati supstititedainm 9

T 5 oo U ot o b 4 AL

have the fgpmHddEs idBer 1CH3 0

5 2. The optical data storage medium according to claim 1, wherein

said storage medium is an optical disk.

3. The optical disk according to claim 2, wherein the

copolycarbonate has acceptable pit/groove replication.

4. The optical disk according to claim 3, wherein R2 is methyl and
- 10 pisO.

5. The optical _disk' according to claim 4, wherein each of Al and
A2 is a p-phenylene and Y is isopropylidene.

6. The optical disk according to claim 4, | wherein the
copolycarbonate is thixotropic at shear rates from 10-100 sec-1 at 250°C.

15 ! 7. The optical disk according to claim 5, wherein Rl is m-

phenyleneoxy.

8. The optical disk according to claim 5, wherein R! has
formula III.

9. The optical disk according to claim 8, wherein n is from 6-18.
20 10.  The optical disk according to claim 9 wherein n is 8 to 10.

11.  The optical disk according to claim 5, wherein the units of the

SUBSTITUTE SHEET (RULE 26)



Pi -.12. The optical disk according to claim 3, wherein .13 ©Qbtieber 2003

copol ycarbonate is prepared using a synthesis technique selected fromthe
group consisting of ' interfacial polynerh ation, transesterification,

redi stritbution and solid state polynerizatfon. 13. A nethod of making an
optical data storage nediumwhich conprises nolding a copol ycarbonate
conpri si ng | ess than 40 nol e percent of structural units of the
formula O (1&HﬂHﬂaWﬁkhevmﬂﬁ2ﬁrsuﬂm3 al kyl or phenyl, R3is Cs alkyl and p
is o, 1 or 2 (B) about 50-85 nole percent of structural units of the
formula WD 00/62287 19 0 (I1) -0 -RI 11 13 Qctober 2003 PCT/ US99/ 08442
wherein Rl is m phenyl eneoxy, an al kyl en dacid or O (IllpIC (CH n
and n is in the range of about 4-25; and (O bal ance conpr|5|n%
structural units of the fornula Ollrr (I

Lo

———— () e,

CHy  'CHg

12. The optical disk according to claim 3, ""'v«.rherein . the
copolycarbonate is prepared using a synthesis technique selected from the
- group  consisting of - interfacial polymerization, transesterification,

redistribution and solid state polymerization.

13. A method of making an optical data storage mechum which

comprises moldmg a copolycarbonate comprising:

(A) less than 40 mole percent of structural units of the formula

(Fis)p

Q

(n‘*)p

Q

H —o0

CH; R?
wherein R?is C1.5 alkyl or phenyl, R3is Cysalkyl and pis 0,1 or 2

(B) about 50-85 mole percent of structural units of the formula



{ N
el

wher ei n “eacﬂccgm@h-,and A2 i's independently unsubstitutied dPCRESEIR Ut ed m
or p-phenyl ene, I's a linking group wherein 1 or 2 atons sep&fF&{UsogRoas om
A2 and nis 0 or 1. 14. The net hod accordilgg to claim 13, wherein the
optical 'storage nmediumis an optical disk” 15. The nethod according to
claim 14, wherein the optical disk has an acceptable pit/groove
replication. 16. A copol ycarbonate conprising: (A) l.ess than 40 nol e
percent of structural units of fhe fornmula 11 13 Cctober 2003 20 0 11 (I)
CH3 wherein. R2 is Cl1-3 al kyl orl phenyl, R3 is Cl-3 alkyl and pis 0,1 or 2
(B) about 50{#5 note-@eredit—oiC-structural units of the fornula 0 Il (11)
0-Al1 C wherein R is mphenyl eneoxy and (C) a bal ance conprising structural
units of the fornula 0 11 (I1V) 0 ---Al Y A2 O C wherein each of AE and A2
i S i ndependeFﬂhG}thWPh@@jdebeo)syLm alkylese ydroxy acid or

O

(m G =——(CHj)p=——

and n is in the range of about 4-25; and

‘/‘ - " .
v, (C) a balance comprising structural units of the formula
i
) o—a'— Yﬁ AP—0—°C .

wherein each of Al and A? is independently unsubstituted or substituted m-

or p-phenylene, Y is a linking group wherein 1 or 2 atoms separate Al from
A2andnisQor1.

14.  The method according to claim 13, wherein the optical storage
medium is an optical disk.

: 15.  The method according to claim 14, wherein the optical disk has
an acceptable pit/groove replication.

16. A copolycarbonate comprising:

(A) less than 40 mole percent of structural units of the formula



or ‘p-phenylene, Y is a linking group wherein 1 or 2 atonk? 9elaead®3A from
A2 and nis O or 1. 17. An optical data . storage nedi um conprising the
copol ycarbonate according to claim16. [eréd (54) Title: OPTICAL
DATA STORAGE MEDI A (57) Abstract There i’ provi ded herein an opti cal
storage nedia which has low VBR In a preferred enbodi nent, there is

provi ded an optical disk conprising a genus of copol ycarbonates, including
copol yest ercar bonat es, which have exceR?ent gRysical and opti cal

properties. Said copolycarbonates have™roporiion f structural units
which fall wthin a specific conpositio ai d rapnge defines
certain materials, a |ayge percentage e nol dgd into optical
di sks having the desird : ow NMBR.

—C—

)B,pti\cal propdrties, g

CH, R*

wherein R? is C13 alkyl or phenyl, R®*is Cis alkyland pis 0,1 or 2

(B) about 50-85 mole percent of structural units of the formula

(i) 0~—~r!
wherein R! is m-phenyleneoxy
and

(C) a balance comprising structural units of the formula

Q—=0

*

. V) —o—A—fv}—n2——0p
, n

wherein each of A! and A2 is independently unsubstituted or substituted m-

or p-phenylene, Y is a linking group wherein 1 or 2 atoms separate A! from
A?2andnisOorl.

17.  An optical data storage medium comprising  the
copolycarbonate according to claim 16.





