11 APR 2006 WD 03/005354 PCT/ US02/ 20274 VI BRATI ON DAMPI NG MONOLI THI C
POLYMERS BACKGROUND OF THE | NVENTI ON [0001] The present invention relates
to vibration danping materials conprising a polymer. The invention further
relates to data storage nedium prepared fromthe high giagsg yggnsition
tenperature vibration danping materials. [0002] Vibration danping is a
comon needwgow3mesays mechani cal systens where undesir edecEsswvances nay be
excited by normal perturbations. The suspension systemin an autonobil e,
for exanple, will exhibit large unwanted oscillations in response to road
irregularities unless properly danped. Vibration danpers used in

aut onobi | es consi st oVIBRATIQYD AVIBINGIMOYNQIHBEK RHIMERB at i on i solation to
a notor vehicle seat assenbly. [0003] Layers of elastoneric materials that

absor b ener gya@xerotUNgy OF rypesveNT@aPi ng materi al . Pol yet hyl ene,
pol ypr opyl ene, non-conjugated di enes, rubber cross linkers and simlar

materials are used in se, vibrat.ion.systens. . osi.tes .of .nmetal and
pol'ynmer are enpl oyed [gh&ﬁhgh%ﬂ?sﬁ% neve](’)‘fonﬁ%ﬁtfls%g%au%g]grga Ahgmat |aésk drives to
reduce the noigpdsiog a pdignalr Theinvdntibn furthdreclacrp ditestorajd thedam pepad@inper s  are

al so used i rjnte ircuil. boards and spind ors in internal disk
drive appl P%cgt #h(%?]u&qgaﬁs tﬁag?lkl?nctﬁwg?r, -rfivﬂ)rr%fg? (H)%]llp aﬁ%%tﬁrbﬁshnteri als are used to
guard the interior of a disk drive fromexternal shock forces. [0004] Due

to a wide range of pol98¢A| ¥ibagiion demningisg compen reehimgnang aechgnicali nt ense

research in POLYIMRhers YRkGRE r&ARARL raPbe SRANIH FoMH piHulladbdsOftRe Most pol ymer
systens have a | ow fundanental vibration frequency. Many of these systens
enpl oy suspension system in an automobile, for example, will exhibitlarge unwanted

oscillations in response to road irregularities unless properly damped. Vibration
dampers used in automobiles consist of springs providing shock and vibration

isolation to a motor vehicle seat assembly.

[0003] Layers of elastomeric materials that absorb energy are other
types of damping material. Polyethylene, polypropylene, non-conjugated dienes,
rubber cross linkers and similar materials are used in these vibration systems.
Composites of metal and polymer are employed on the outside of many computer hard
disk drives to reduce the noise of the drive within the computer. Vibration dampers
are also used in printed circuit boards and spindle motors in internal disk drive

. applications. In particular, vibration damping materials are used to guard the interior

of a disk drive from external shock forces.

[0004] Due to a wide range of possible applications, there has been an
intense research in polymer systems capable of damping out vibrations. Most polymer
systems have a lJow fundamental vibration frequency. Many of these systems employ
an elastomer in combination with a glassy polymer, metal, or combination thereof
which are in contrast to single phase homogenous materials, i.e. monolithic systems.
Monolithic polymers have the advantage of better surface smoothness. Thus, it would
be desirable to develop damping systems which offer damping at room temperature

without the use of a dispersed rubbery phase or blocky copolymer. “Blocky



an elastomer in conbination with a glassy polyner, netal, or conbination
thereof which are in contrast to single phase honbgenous nmaterials, i.e.
monol i thic systens. Monolithic polyners have the advantage of better
surface snoothness. Thus, it would be desirable to develldpARRalifhi ng systens
whi ch of fer danping at roomtenperature wthout the use of a dispersed
rubbery phaseo awoofssocky copol ynmer. "Blocky -1 11 APR 2006TV@®20879€05354

PCT/ US02/ 20274 copol ynmer" as used herein refers to nultiple phase pol yner
systens with alternating nononmer sequences that maybe of varying | ength.

[ 0005] One area in which there has been intense research in pol yner

syst ens capabdpelyofer’camgd hereipuefers itdomaltiple phase golymer' systensstwith aittmetalz medi a.

Unl i ke COnpgn%ongér%q%er%@%hﬁint%ﬁo%f\y' gé)le%ﬁks (DVD), storage medi um havi ng
ITitres,

hi gh ar eal ensity capa typically greater than 5 G gabits per
square inch, enploy first surface or near field read/wite techniques in
order to increase thel®PeaOngassain yhich there fps begyintensegeseareh PR ™Ar ein refers

to the data kawsk cxfabledf desnpaiy ouf\abietidrs KGE “Bist Arfidédmbdiat Bniikeher ei n an optic
does not pass through thg, substrate. "Near fiel ,r%gd_/ ite techniques" as
used herein PEFRIFILIEY ang, 1@&??”6‘8‘? s ARYR)-Storagr gedirm bevee Mgh@Fdlcal  aperture

is greater th@l@it}&iﬁ@é’(ﬁllitibs, tﬁﬁlfa]]ﬁ%@é’telﬁh@l’%%'l aﬂiﬁgéﬁquaﬂd ihé]@bhiﬁﬂoyfiﬁt opt i calf ]
properties are_not relevant,  the physical K and mechanic ropgrties of the
Substrate  bSEBRECTREEAIPHIIYC AREREL RO b nfiagh DA mEd etite 1"

appl i cat i ons surfab€’la died Gerkin rfbrs tostie dACRyaR PyhichGodn thessirfadelof a substrace qual ity of
t he storage rrgdiumc n af ea ing devi ce, the

ability to store dat P}C aO%SIP%(rgt%aﬁ% {lﬂgoé’t%ﬁ %’% gla%%é?t?? ‘Heér?ﬁ?e(l) EhE subst r at e.
Fur t her nor e, tetlmaquesilas used herchaeians e atticad siecianisinevhsteortbgmnmeiddlum when in
aperture is greater than about 1. For such storage media, although the optical
properties are not relevant, the physical and mechanical properties of the substrate
become increasingly important. For high areal density applications, including first
surface applications, the surface quality of the storage medium can affect the accuracy
of the reading device, the ability to store data, and replication qualitites of the
substrate. Furthermore, the physical characteristics of the storage medium when in
use can also affect the ability to store and retrieve data. For instance, if the axial
displacement of the medium is too great, the axial displacement can inhibit the
accurate retrieval of data and/or damage the read/write device. Thus, improved

vibration performance may be achieved by either high modulus or high damping.

[0006] In addition to high damping, the storage medium should be
capable of withstanding subsequent processing parameters, for example, application
of subsequent layers such as sputtering (i.e. temperatures up to and exceeding about
200°C, typically up to or exceeding about 300°C) for magnetic media, and

temperatures of about 25°C up to about 150°C for magneto-optic media.

[0007] In the hard disk industry standard Cobalt-Chromium-Platinum
(CoCrPt) longitudinal recording alloys are predominantly utilized as the sputtered
medium. In the sputtering process the high subsirate temperatures serve a few

purposes. First, it tends to lead to Jower-noise films. It is speculated that temperature
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use can also affect the ability to store and retrieve data. For instance,
if the axial displacenent of the nediumis too great, the axial

di spl acenent can inhibit the accurate retrieval of data and/or damage the
read/ wite device. Thus, inproved vibration perfornmance nejPrRo@iEachi eved by
ei ther high nodul us or high danmping. [0006] In addition to high danping,

t he st oragewmedicosassshoul d be capabl e of w thstandi ng sebv®sueer4 processi ng
paranmeters, for exanple, application of subsequent |ayers such as
sputtering (i.e. tenperatures up to and exceedi ng about 200C, typically up
to or exceeding about 300C) for magnetic nedia, and tenperatures of about
25C up t o abowmolso@npfositiona greedgetiapptf igrinybe premofi by fiffusiott éfe hard di sk

i ndustry sta L /1] 1 : I Lt-udi.nal recordi ng
al toys are p?%%g%mﬁg%ﬁr{/ﬁo%?%%g%g%%e@h g%oflfgete éﬂ%ﬁé@@gﬁlﬂﬁﬁpt he
sputtering peurpesbighdidensityrecending by allavingongér meinteinsin gegepteblesifmhio pur poses.
First, it te I 1NN Il . | S - hat

erper at ure T2 AR 2506 T bobaes KT rhsS O YR M R gk

conposi t i onabf dleys: bighgritempersfurefamiong other fpttasivendnty prétectelhighan§lon of  chroni um
to grain bou - 38S 11 A ] da8kdad ability to
support hi ghgﬁgﬁzﬁmﬁgﬁ?ﬁﬁ%ﬁ&é ?Igtmﬁrdng o%r(]ies{atg %%?E@gwrgﬁgaccept abl e
signal to nBFf@nE@F-N%UW“tiﬁd@é s the gtomiggmadivm Thieave enfient hajml i nf | uence

is that for tHGES 1§ ¥RRAt dPEmAdMSing HeABREILLEARRT at ure (anong ot her
factors) tends to pronote higher flff)m coercivity. Higher coercivity

pronotes inproved ther stability and thus inprqves erf.ormance. Thus,
it is desirable for th §§]obglﬁ%tloﬁﬁé?‘ﬁmsf‘%&ﬁ%{{?é{%@ﬁw @F&’R‘E"a}tlﬂg}eml
stability todgisaodiita defgr demice muct as optigaltdive ddep asd hdrddisisdrdvps . Thus,

there is a need to develop damping systems utilizing polymers which are suitable for

use in data storage devices, in particular in substrate applications.
BRIEF SUMMARY OF THE INVENTION

[0009] The present invention provides a storage medium for data, the

storage medium comprising:
1) a substrate comprising at least one polycarbonate portion, and
2) at least one data layer on the substrate;

the polycarbonate comprising at least one compound of structure (1),

(D), (D), or (IV):
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[ 0008] Vibration concerns and thermal stability are critical in the design
of data storage devices, such as optical disk drives and hardARR &gs dri ves.
Thus, thgoa34065384 need t o devel op danpi ng systens utili zi pgrHadoyAers Whi ch
are suitable for wuse in data storage devices, in particular in substrate
applications. BRI EF SUMWARY OF THE | NVENTI ON [ 0009] The present invention
provi des a storage nediumfor data, the storage nediumconprising: 1) a
substrate conprising atFLeast one pol ycarbonate portion, and 2) at |east
one data |layer on the substrate; the polycarbonate tonprising at |east one
compound of structure (t), (I1), (I
11 APR 2006 PCT/ US02/ 2074 -~4 11
wherein the pol ycarbonate has
about 150C. [0010] The present

or (N: WJ)03/005354 Oll -C (I)
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A glass transition tenpperature of at |east

i nventiof further prpvides a polycarbonate
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conposition conprises at |east one conmpound of structure (1), (I1l), (Il1),
(I'V), or conbinations thereof wherein the polycarbonate has a nechani cal
danpi ng coefficient greater than about 0.04 at a tenperature about 24C and
a glass transition tenperature greater than about 1 SOCU h?@mt The
present invention further provides a nethod for inprovin e danpi ng
performance wdoesanssarti cl e, the nethod conprising constr ecrus@2vhe article
of a polycarbonate with at | east one conpound of structure (1), (11),
(211), (1Vv), or conbinations thereof wherein the pol ycarbonate has a
mechani cal danpi ng coefficient greater than about 0.04 at a tenperature
about 24C and a glass trfnsitiqgn tenperature grgajer than about 150C.

BRI EF DESCRI PTI ON OF THE| DRAW NGS [ 0012] |Figure fl |s a plot of torsional
storage nodulus (G ) of— z e ( bL-8=3cnet hyl - 4- hydr oxybenzene)
pol ycar bonat e ( DMCD- PC), bi s- 4- hydr oxybenzene)

pol ycarbonate (CD-PC), 3

4- hydr oxyphenyl )-(3H)-is S carbonate (DWP-PC), 3,3, 5-
trinmet hyl cycl ohexyl -1, 1-{ bi 4=hy dr oxybengene) pol ycarbonate
(DVBPI -5 WD 03/005354 1 2/ 20274 PC), and
fluorenylidene-9-(bis-3- I ybehzene) pblycarbonate (DVBPF- PC).

[0013] Figure 2 is a plog oss modul ugp (G') of
cycl ododecyl -1, 1- (bi s- 3- bet hyl - 4- hydr oxybenzene) l(poar bonat e ( DMCD- PC) ,

wherein the polycarbonate has a glass transition temperature of at least

about 150°C.

[0010] The present invention further provides a polycarbonate
composition comprises at least one compound of structure (1), (II), (II), (IV), or
combinations thereof wherein the polycarbonate has a mechanical damping coefficient
greater than about 0.04 at a temperature about 24°C and a glass transition temperature

greater than about 150°C.

[0011] The present invention further provides a method for improving
the damping performance of an article, the method comprising constructing the article
of a polycarbonate with at least one compound of structure (), (IT), (1), (IV), or
combinations thereof wherein the polycarbonate has a mechanical damping coefficient
greater than about 0.04 at a temperature about 24°C and a glass transition temperature

greater than about 150°C.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 is a plot of torsional storage modulus (G’) of
cyclododecyl-1,1-(bis-3-methyl-4-hydroxybenzene) polycarbonate (DMCD-PC),
cyclododecyl-1,1-(bis-4-hydroxybenzene) polycarbonate (CD-PC), 3,3-bis(3-methyl-
4-hydroxyphenyl)-(3H)-isobenzofuranone polycarbonate (DMP-PC), 3,3,5-
trimethylcyclohexyl-1,1-(bis-3-methyl-4-hydroxybenzene) polycarbonate (DMBPI-




cycl ododecyl -1, 1- ( bi s- 4- hydr oxybenzene) pol ycarbonate (CD PC),

3, 3-bi s(3-nmet hyl - 4-hydroxyphenyl)-(3B)-isobenzof uranone pol ycar bonat e
(DVP-PC), 3,3,5- trinethylcyclohexyl-I, 1-(bis-3-nmethyl -4-hydroxybenzene)
pol ycar bonate (DVBPI- PC), and

f1 uorenyl i dene- 9- ( bi s- 3- met hyl - 4- hydr oxybenzene) pol ycar bdiatPé J{IBvBPF- PC) .
DETAI LED DESGRBRIBEN OF THE | NVENTI ON [ 0014] In this specrfuseatizon and in

the clains that follow, reference wll be nade to a nunber of terns that
shall be defined to have the follow ng neaning. [0015] The singular forns
"a", "an" and "the" include plural referents wunless the context clearly

di ct at es ot heCyesifluordd§lidzhe-0-Qpit-B-onestyl-4-Aydro0Przeded bblycarbsraa (INIBPF-t he
subsequent |y _descri bed event or circunstance may or may not occur, and
that the des&r! ption includes instances where said event or ci rcumstance
occurs and instances where it does not. [0017] "BPA" is bisphenol A or

2, 2- bi s(4- hydr oxyphenid0) @MnﬁeZisaBl@AoiF?@Siosaltmempdﬂly%(é‘befnate made fromthe

2. 2-bis(4- hygk%mbmy]l @bﬁr%@'ﬂ 4R 9?‘::5 %éﬁlrb&ﬁg

cycl ododecy! dr oxybenzene t he 1%01? ycdr bonat e nmade

fromthe cycFXSH’S@%@X}TI Ip(bis: ‘thSOMqu@FW@hQ@FFéFWQ istoehd] "DVCD' is
cycl ododecyl 4-19yd¥m(y9h&y§13“®h§ﬁﬂeﬁz4>fur£]%ﬂé %Q%Bﬂa?é@vm PMB3RC is the

pol ycar bonat e, made fromt he cycl ododecyl

(bi s- 3- met hy nnwt}mwﬁ:lmbléln gylseij ﬁ@ﬁ]oé}fg\fdroxy@nzene) polycarbonate (DMBPI-

PC), and fluorenylidene-9-(bis-3-methyl-4-hydroxybenzene) polycarbonate (DMBPF-
PC). -

DETAILED DESCRIPTION OF THE INVENTION

[0014] In this specification and in the claims that follow, reference
will be made to a number of terms that shall be defined to have the following

meaning.

[0015] The singular forms “a”, “an” and “the” include plural referents

unless the context clearly dictates otherwise.

[0016] “Optional” or “optionally” mean that the subsequently
described event or circumstance may or may not occur, and that the description
includes instances where said event or circumstance occurs and instances where it

does not.

[0017] “BPA” is bisphenol A or 2,2-bis(4-hydroxyphenyl)propane.
BPA-PC is the polycarbonate made from the 2,2-bis(4-hydroxyphenyl)propane

monomer.

[0018] “CD” is cyclododecyl-1,1-(bis-4-hydroxybenzene). CD-PC is

the polycarbonate made from the cyclododecyl-1,1-(bis-4-hydroxybenzene) monomer.

[0019] “DMCD?” is cyclododecyl-1,1-(bis-3-methyl-4-
hydroxybenzene). DMCD-PC is the polycarbonate made from the cyclododecyi-1,1-
(bis-3-methyl-4-hydroxybenzene) monomer.

-6-




WD 03/ 005354 11 APR 2006 PCT/ US02/ 20274 [0020] "DWVBPI" is

3,3,5-trinethyl cycl ohexyl -1, 1-(bi s-3-nethyl -4- hydroxybenzene). DWPBI-PC is
t he pol ycarbonate made fromthe 3, 3,5- trinmethylcycl ohexyl-1, |

- (bi s- 3-net hyl - 4- hydr oxybenzene) nononer. [0021] "DMBPF" is
tluorenylidene-9-(bis-3-nethyl-4- hydroxybenzene). DVBPF4{PGEpg 9qghhe

pol ycar bona Jromthe fluorenylidene-9- PCT/US02/20274
(bi s-3-net h;‘ﬁg@ﬁ%&{ oxybenzene) nononer. [0022] "DWP" is .

3, 3- bi s( 3- net hyl - 4- hydr oxyphenyl ) - (3H) - i sobenzofuranone. DMP-PC is the
pol ycarbonate made fromthe 3, 3-bis(3-nethyl-4-

hydr oxyphenyl) - (3H) - | S0BRNZAHERARAS, IANOAYIBRART] b akiRaesent

invention, it was une ;))ec found that a "~ substrate conprising polyners
di scl osed hehedrpxybgizeis)+ BMPBI-BE aphepdycabenatemidsfiomdhe 3.3.emper at ur es and

exhi bits excelhamicydRARNY 1 A5 IEISL-BidGSbenzie) Rbdoffet. i ve danping, the
mat eri al shoul d absorb the energy, dissipate.-the energy, or conbination

thereof, of wvibration,tran 16d thro the.material as heat energy
converted as a result Qgézl?pm%éﬁé%@é”ﬁn%g e%er'glgbﬁﬁn%mg{})l#pa)zlr ession and expansi on
of the nat er ihgdroxybe@2dd). DNBPERSTiathe poleciihonate madefenpihe Juorenylidepeft i on

((::)\r;)p,ri geila_ éﬂ_gé}fr?e%{yp-g-rﬂ%rgxﬁgﬁmﬁeb§1io&9ne§.t ructural units (1), (Il), (111),

[0022] “DMP” is 3,3-bis(3-methyl-4-hydroxyphenyl)-(3H)-
isobenzofuranone. DMP-PC is the polycarbonate made from the 3,3-bis(3-methyl-4-

hydroxyphenyl)-(3H)-isobenzofuranone monomer.

[0023] In the present invention, it was unexpectedly found that a
substrate comprising polymers disclosed herein exhibits favorable glass transition
temperatures and exhibits excellent damping characteristics. For effective damping,
the material should absorb the energy, dissipate the energy, or combination thereof, of
vibration transmitted through the material as heat energy converted as a result of

planar shearing or bulk compression and expansion of the material.

[0024] The storage medium of the present invention comprises a

polycarbonate comprising structural units (I), (IL), (1), (IV),

— ] —
H3C. CHa
I
L - (I)a



WD 03/005354 0 Il -CO Il -C 11 APR 2006 PCT/ US02/ 20274 or conbi nations

t hereof, having excellent danping characteristics, a glass transition
tenperature greater than about 150C and are suitable for use in substrate
applications. That is, the polycarbonate has sufficient thernal stability
to prevent -8 11 APR 2006 WD 03/ 005354 PCT/ US02/ 20274 deff 8itRn#ili on duri ng

t he deposit mpwsstsps. | n the present invention, the subscratenretrypically
has a mechani cal danpi ng coefficient defined as the ratio of the |oss
nodul us over the storage nodul us of greater than about 0.04, with a
mechani cal danping coefficient of greater than about 0.10 at a tenperature
preferred, and a nechanjtal danping coefficient—pf greater than about 0.5
at a tenperature of about 24C especially preferr¢d at a frequency range
bet ween about 1 Hz and apout 500 Hz. Mechanical d¢anping is defined as the
ratio of the | oss nodul up over,¢he storage nodul is. Viscoel astic
material s, such as plast|c resins_hawe btth a stofage nodul us, which
represent elastic stiffngss, nmodul us, which represent viscous

T - (m)a

or combinations thereof, having excellent damping characteristics, a glass transition
temperature greater than about 150°C and are suitable for use in substrate

applications. That is, the polycarbonate has sufficient thermal stability to prevent

-8-




stiffness. [0025] The polycarbonate with carbonate structural units (1) is
al so known as cycl ododecyl -1, 1- (bi s- 3- et hyl - 4- hydroxybenzene) (DMCD- PO) ;
carbonate structural units (I1) is also known as —

3,3,5-trimethyl cycl ohexyl -1, 1- (bi s-3- net hyl - 4- hydr oxybeﬁe&pke)z EDI\/BPI -PO);
carbonate structural units (lI1l) is also known as 00

3, 3- bi s( 3- me{dysosssnydr oxyphenyl ) - (3H) -i sobenzof ur anone pepNERRS2ys and
carbonate structural units (IV) is also known as

fl uorenyl i dene-9- (bi s-3-net hyl -4- hydroxybenzene) (DVBPF-PC). [0026] The
substrate of the present invention, conprising-carbonate structural units
(1), | (), (ﬂdft{)jr)m’fi&ﬂhdﬂ'mg?kdeﬁbﬁfﬂblﬂﬁéﬂsoﬁﬁhé ]blesfemﬁ\{eﬁﬁéf;h't}ﬁisﬁ’tistﬁﬂ@]g pi tt he fact
replication an | sur.fac is. results fromthe fac
Lhat tne ot GPrU L SR GAPEn G R  BhaRie TR R 11 on of

fillers to tiﬂedlmﬁ;lwaﬁhestcﬁﬁ@f:ﬁd@hkyfgrédwﬂ&ﬁbﬁduf at)ag \»}’i&é‘a]ﬁéchdnﬁﬁlst a portion of
' ess than out angstrom;, and

Its surface th a roughne

nor e prefera%% lqgecgg If’]ﬁ‘é gﬁﬁtﬁ'fqp%‘ iﬁ'ﬁ@tlpﬁ%tem%%‘?‘?r? %”efi’san fypically
nmeasured on mvansEgd doweng aaeﬂfmxemafrgwehyamommamt@ﬁmamdabmsur ed wusing
an atomc fo mcr SCo 27] The I .ght ver c wei ght (Mn)
of the pol y%g?lf TSSH%"e 8%@‘#@%” \Qg%t e'ﬁ‘ 3%0??%) B#& r aphy
relative to Mpdiamsﬁ]ylmemeglsldsﬁﬁeﬁps tha kdtiy ofmemsfma@msbﬁémmr@aout 10, 000 and

000 and about
50, 000, cven RAFE rysVai et Bt B s ER AR Sordeate afa about

40, 000. -9 1Wh1A1PRp12:€k®661M @ﬂ'ﬁ@%aﬁzh IMOHBGS’ZMEEB?ﬁpresent v1scous
stiffness. ‘

[0025] The polycarbonate with carbonate structural units (I) is also
known as cyclododecyl-1,1-(bis-3-methyl-4-hydroxybenzene) (DMCD-PC);
carbonate structural units (II) is also known as 3,3,5-trimethylcyc]ohexyl-1,1-(bis—§—
methyl-4-hydroxybenzene) (DMBPI-PC); carbonate structural units (II) is also
known as 3,3-bis(3-methyl-4-hydroxyphenyl)-(3H)-isobenzofuranone (DMP-PC);
and carbonate structural units (IV) is also known as fluorenylidene-9-(bis-3-methyl-4-
hydroxybenzene) (DMBPF-PC).

[0026] The substrate of the present invention, comprising carbonate
structural units (I), (II), (II), (IV), or combinations thereof, exhibit good pit
replication and high surface quality. In part, this results from the fact that the material
is monolithic and does not require the addition of fillers to the polyrher. Preferably
the substrate has at least a portion of its surface with a surface roughness of less than
about 10 angstroms, and more preferably less than about 5 angstroms. Roughness is
typically measured on average over a 10 micron by 10 micron area and measured

using an atomic force microscope.

[0027] The weight average molecular weight (Mw) of the
polycarbonate, as determined by gel permeation chromatography relative to
polystyrene, is t);pically in a range between about 10,000 and about 100,000, more
typically in a range between about 10,000 and about 50,000, even more typically in a
range between about 12,000 and about 40,000. .

9.



[0028] The resin conposition may al so include various additives ordinarily
incorporated in resin conpositions of this type. Such additives are, for
exanple, fillers or reinforcing agents; heat stabilizers; antioxidants;
light stabilizers; plasticizers; antistatic agents; mol d releaS|ng agents;
additional resins; blowng agents; and the like, as vel | TalsARROM nat i ons

conpri sing o dswasks one of the foregoing additives. Exggmhe@grednafillers or
rei nforcing agents include glass fibers, asbestos, carbon fibers, silica,

tal c and cal ci um carbonate. Exanples of heat stabilizers include triphenyl
phosphite, tris-(2,6-dinethyl phenyl)phosphite, tris-(m xed nono-and di -
nonylphenyl)phosphite[mnﬁhﬁmhyhhenmn&uﬁh@&ghnaammdamdumfMﬁmhayl phosphat e.

E;;SEELS ;hgr’ly? ;3 Ilnocﬁg{orsatédgle{flsjlg %omo}%s 1t101S élf] this tyg3 §ucg ad&ztlves ardfor -4

pent aerythri evh}pteeﬁlﬂcakozsr{mﬂfo(c&)@gmts theat tstallnhtefsl aﬁkmxh}gnts ;0dghienabikigbry;pr opi onat e] .
Exanpl es of Sgltgxtze ta%PétLtl a%grg fL asugala %nt% ({mor¥1 refmsnb]ow

nethylphenyl? enzo enyF¥-benzotriazoIe
and 2- hydr o&gﬁnm,—amd dwtlrkxgﬂs behzwhém@nms chroprigid g leasft op¢ efshe foreg@ng i ncl ude

di octyl - PP@H'A?}%{ gf ﬂR:FEtJ? %n‘?ﬁn%mg aFents include, gnass ﬁ’%prs asbestos,

tris- (octoxycar on )1 socyanurate,” tristeari epoxi di zed soybean
oi | . Exanpl egargh ftbn@, %lmai tgicand ealciye prrbanatel Beenniésyod beay Btablhvrﬁos@@hr at e,

sodi um st ear y, il fiR4akE, m@@@g agl@fhyﬁmgﬁﬁﬁxm@naﬁamﬁ&&{baatnadl- Exanpl es of

nol d rel easi ng agents I ncl ude st ear tearate eeswax, nontan wax and
par af fi n waxdongp ?ﬁiﬂ)@@Sﬁﬂteoqlﬁ@hylb‘é@ﬂmomﬁ@’%@dtSmletbﬂ@h@ﬁﬁhatq imted to

pol ypr opy! engyamghlo¥ stk RnGs mexehey&%myl 3RS RRCRWuAl-e. and pol yphenyl ene
oxi de. Conbi nations of any of the foreg 0|n§w$dd|t|ves may be used. Such

addi ti ves nalydmsypheR¥prepiongtesidpampeythatyhigtrekisi-Fod-diHet#itdhhig of t he
conponent s fﬁb"drcfx%ﬁ&mﬂﬁbr&ﬂ?&afe?”%ﬁipte‘s Bflight Q3 Rers!iRcIARAL R 198oky0s-t he plastic

and col orant nposi ti on ionally include various additives

ordinarily i w&%yla%%&>lef&29tﬂazp&%-f¥¥%yéf%bért%rf-aﬂglpl@fpyn-benzotnazole and 2-

hydroxy-4-n-octoxy benzophenone. Examples of plasticizers include dioctyl-4,5-
epoxy-hexahydrophthalate, tris-(octoxycarbonylethyl)isocyanurate, tristearin and
epoxidized soybean oil. Examples of the antistatic agent include glycerol
monostearate, sodium stearyl sulfonate, and sodium dodecylbenzenesulfonate.
Examples of mold releasing agents include stearyl stearate, beeswax, montan wax and
paraffin wax. Examples of other resins include but are not limited to polypropylene,
polystyrene, polymethyl methacrylate, and polyphenylene oxide. Combinations of any
of the foregoing additives may be used. Such additives may be mixed at a suitable

time during the mixing of the components for forming the composition.

[0029] In addition to the plastic and colorant, the composition may
optionally include various additives ordinarily incorporated in resin compositions of
this type. Such additives may include antioxidants, heat stabilizers, anti-static agents
(tetra alkylammonium benzene sulfonate salts, tetra alkylphosphonium benzene -

“sulfonate salts, and the like), mold releasing agents (pentaerythritol tetrastearate;
glycerol monstearate, and the like), and the like, and combinations comprising at least
one of the foregoing. For example, the substrate can comprise about 0.01 to about 0.1

wt% of a heat stabilizer; about 0.01 to about 0.2 wt% of an antistatic agent; and about
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this type. Such additives may include antioxidants, heat stabiliz

anti-static
al kyl phospho
agents (pent
i ke), and t

agents (tetra al kyl ammoni um benzene sul fonate salts,

ers,
tetra

ni um benzene sulfonate salts, and the like), nold rel easing

aerythritol tetrastearate; glycerol nnnstearqqu %@
he |ike, and conbi nati ons conprising at | east §

foregoi ng. Marosgssaspl e, the substrate can conprise abourPCOUSL 26204
wt % of a heat stabilizer; about 0.01 to about 0.2 wt% of an antis
agent; and about -10 I 1 APR 2006 WD 03/ 005354 PCT/ US02/ 20274 0.1 to about
1 wt%of a nold rel easi ng agent; based upon the total weight of t
substrate. [00303bogonet’hoissndiil eclesing egent bastdurion Heuald, wefght ofgdkanpl e,

or ganophosphih&sase € 9., tris(nonyl-phenyl)phosphite, tris(2,4-di-t-

but yl phenyl)
di phosphite,
nonophenol s,
wi t h di enes,
t et raki s[ net
3,5-di-tert-

phosphite, bis(2,4-di-t-butyl phenyl)pentaerythritol
di st earyl entaerythritql diphosphite and the |ike;
pol yphenf)qoég]aﬁﬂme3?%@%&“@@"?@%&‘?‘#‘@5 fyresemeles of pol y
ofeph@Shitek, @l g, 8 uidlyEphenyl)phosphite, tris(2,4-di-t-

D PR ACTRE A I i T A

t he
t he
about 0.1
tatic

he

al kyl at ed
phenol s

t hane,

2, 4- di - t ert - bertaghyitigd) Wiphpdphisgdiid te, lika) dlicylidied mdnbjiRnol) phlybihed afdeact i on

products of
hydr oxyl at ed

Para-cresol and dicycl opentadi ene; al kyLated hyd
oo g e PG M RES Ao e P lony

i nones;
conpounds;

esters of beteraki§mbthdliend(%5-di-latitbytyl-4-hingrebtynydrpdieiaibiyy] RetpheB5Qi-8¢t d W th

nonohydric o
beta-(5-tert

bR R RS i Rphar PP S AP it

nmonohydri ¢ ofikgbutyladirdactioalpeodhat sf paesdresvanddicydldpentadibngl allylatéchi oar yl

conpounds, s

Hf&?oq%%lbngs%ydgﬁ%rg{% ﬁﬁod%h%ﬁy? %tﬁlgrls;tamyﬁ ei;xg-gf.s&%%l(s:";’benzyl
compounds; esters of beta-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid with
monohydric or polyhydric alcohols; esters of beta-(5-tert-butyl-4-hydroxy-3-
methylphenyl)-propionic acid with monohydric or polyhydric alcohols; esters of
thioalkyl or thioaryl compounds, such as, for example, distearylthiopropionate,
dilaurylthiopropionate, ditridecylthiodipropionate, and the like; amides of beta-(3,5-
di-tert-butyl-4-hydroxyphenyl)-propionic acid; and the like, as well as combinations

comprising at least one of the foregoing.

[0031] Other potential additives which may be employed comprise:
UV absorbers; stabilizers such as light and thermal stabilizers (e.g., acidic
phosphorous-based compounds); hindered phenols; zinc oxide and/or zinc sulfide
particles; lubricants (mineral oil, and the like), plasticizers, dyes (quinines,
azobenzenes, and the like); among others, as well as combinations comprising at least

one of the foregoing additives.

{0032] In order to aid in the processing of the plastic, particularly

.polycarbonate, catalyst(s) may also be employed, namely in the extruder or other

mixing device. The catalyst typically assists in controlling the viscosity of the
resulting material. Possible catalysts include hydroxides, such as tetraalkylammonium
hydroxide, diethyldimethylammonium hydroxide, tetraalkylphosphonium hydroxide,
tetrabutylphosphonium hydroxide, and the like, with diethyldimethylammonium
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di lauryl t hi opropi onate, ditridecylthiodipropionate, and the |like; am des of
beta- (3,5- _di-tert-butyl-4-hydroxyphenyl)-propionic acid; and the |ike, as
wel | as conbi nations conprising at |east one of the fore90|ng [ 0031]

O her potential additives which maybe enpl oyed conprise: UV absorbers;
stabilizers such as light and thernal stabilizers (e.g., lalcARR 106
phosphor ous Wees@essgilonpounds) ; hi ndered phenol s; zi nc oxipd&/uanadrzs+ zi nc
sulfide particles; lubricants (mneral oil, and t he i ke), plasticizers,
dyes (quinines, azobenzenes, and the |like); anong others, as well as

conmbi nations conprising at | east one of the foregoing additives. [0032] In
order to ai dh)'rdmxu'dmnqbteosle@éli’hwg)mﬂiumﬁledrpkidsPlﬁ&lﬂ’xbaTlteicstalb’a(SDgﬂﬂbc

Dol yoar DONaL 0GR RhY Gl iR AR B RPhOY B ciaRTH o phllploe, ext ruder or

ot her m xing ‘devi ce he cat al yst t assist's in rolling the
vi scosity of agidénd thelikd. tAddiionaltvewpter ma%sfgﬁﬂliﬁdéntééhemoib@r%m?‘h@f@ae

hydr oxi des, g 15BN bR 848 06 Aremlertlinlathiabdy | amoni um

hydr oxi de, tetraalkg%phosphonlun1hy roxi de, tetraauyl phosphoni um
hydr oxi de, aﬁWﬁPW@ﬂ i ke, with dlethyldlnethylannnnlun1-l] WO 03/ 005354 11
APR 2006 PCT/ US02/ 20274 hydroxi de and tetrabutyl phosphoni um hydroxi de

preferred. The catal y{sao(s:q) Théaolage mediPdfalystesahtdmentivn is BsefdMilighat i on wi t h
hos horj c ci.d, and the |ike.

quenchers such as acids, suc

Addh 1 onal | y et R0 ALor e TG B O e P PTET £ T ng

conpoundi ng Aéd incidei\badhealatawair2E 14yais) Eortdttsabidatasstor gdetlayerfs) methouter r esi dual

volatile Comeoaléltr})%%f to contacting the substrate. In other words, in contrast to conventional
compact disks and similar applications, the energy field does not pass through the
substrate to contact the data storage layer or reflect back through the substrate to the
reading device. In order to function in such high areal density applications the storage
media quality must exceed that of conventional compact discs and related media. The
storage media, compared to conventional compact discs and similar media, should
have a reduced axial displacement when excited by environmental vibrations,
rotational vibrations, or combinations thereof, greater surface quality denoted by
fewer irregularities or imperfections, and lower rotating moment of inertia (typically
about 5.5 slug-in® or less, with about 4.5 slug-in’ or less more typical, and about 4.0
slug-in® or less especially typical), among other qualities. Furthermore, the storage
media typically comprises areal densities exceeding about 5 Gigabits per square inch
(Gbits/inz), with greater thén about 20 Gbits/in? more typical, greater than about 50

Gbits/in® most typical, and up to or exceeding about 100 Gbits/in® anticipated.

[0034] Generally, in high areal density applications, i.e. about 5
Gbits/in” or greater, the read/write device is located relatively close to the surface of
the storage medium (stand-off distance). In general, the higher the density sought, the
closer the read/write device should be to the surface of the storage medium. Typically
in these instances, the stand-off distance is generally less than about 0.3 millimeters
(mm), and often less than about 760 nanometers (nm). For extremely high density,
the read/write device is typically extremely close, e.g., less than about 0.064 microns

{u), often less than about 0.013 p from the surface. Consequently, the axial
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[ 0033] The storage nedia of the present invention is useful in high areal
density applications, first surface and sim |l ar applications, wherein an
energy field incident on the data storage |ayer(s) contacts the data
storage layer(s) without or at least prior to contacting the substrate. In
other words, in contrast to conventional conpact disks and AR migsar

appl i cati onsyg éshgssenergy field does not pass through thecrgsidsisate to
contact the data storage |ayer or reflect back through the substrate to the
readi ng device. In order to function in such high areal density

applications the storage nedia quality nust exceed that of conventi onal
conpact di scgisgpiidmeslotihe dubiRalt shoullilbe suffitieftBoes mla ﬁ)ler&)qH’S?ﬁérﬁ @xikio

conventi onal 1\m(q@n%act di scs and simlar, nedia ) have a reduced axi al
di spl acement ment istagee 1B PTIEH PFY TSR age ‘?/thFeé WBF?sde‘”C"r SPHEF onal

vi brati ons, Q;Ed]ﬁmmlfd&aﬂmrﬂig&lﬁrhﬁhemﬁck @ﬁﬁﬁéxﬁrorsmﬁxaaﬁnquabw ¥odenot ed by

fewer irre ularl S erfections, ower roaln nt of inertia
(typical | yg 53?5‘813? §r88’§]f {]58 PRI gptef @§’§°te’§mg9 WD e A a“'i*uetqg’? 0g- rﬁmor | ess

nore typi cal in thickhess) edpleri¢hclhg aSini@idahgradtatibebbadisgdabait i ﬂ; typical), anmong

th | t Furt t h di [ I
ensi t 16, ex{PGRTH® BLBOPOS gaOres Tharoargharet | RS P &Rh2) * i T

great er thandsfied¢inentGn Qﬁktﬁ]ﬁeb]ﬂ%emeﬁ]eﬁt)b@ie@ﬂhan Bo@RAGE [ i thsienl, adamut 50
Goits/in2 nmost typical, and up_to or exceeding about 100 Goits/in2

anti ci pat ed. ef%fb@zab%éi%%ﬁamegzallemﬁl5%"&?&@%18 EhEF PRMAY FICERES ons, i . e.

about 5 Obi ifhdgd e suBStRE] BE realiM@itd RIRE W bdrfbishBihsQBeréol. TREANGGNT el ati vel y
close to the surface of _the storage nedi um gstand of f distance). In
a

general , the2¥flgglacencat ig@pdite 96%@1?@%%%@ Ut 5% orlpss, Wilkt®PWr i t e devi ce
shoul d be t Oﬁﬁwoﬁ&%ﬁ e@fis &Eﬁﬁta&ts&’{oaa%o% thanr JBbids s withlad Beg e

i nst ances, e stand di stance is gen ess than about O.
mllimeters afpiingtion timd irof range bevepsn etierh? mbbyrondsodnbers AR mdlisscgnds) . For

extremely hi g{i'seg)ea'ﬂ§ &ntabﬁtamu‘igk%cﬁ §8§6’Jlé{¥re1!nkxﬁ tSIE06LCB 'S pleleREd AldwevErda” el y
close, e.g., less than about 064 m crons
other instances, e.g., those with a larger standoff distance (e.g., the stand-off at about

0.30p or more) damage to the head is not a dominating issue but rather, it is preferred
to have a very low axial displacement, disk tilt, or combinations thereof to allow for
the optics to remain in focus since they may be incapable of responding to rapid
changes in focal length. Systems for reading data stored in substrate typically operate
in a frequency range between about 1 Hz and about 500 Hz, and more typically in a
range between about 100 Hz and about 200 Hz. Typically, the maximum radial tilt

and tangential tilt are independently no more than about 1° each, and more typically

less than about 0.3° each, measured in a resting state (i.e., not spinning).

[0035] The substrate axial displacement is a function of the disk size
requirements (inner and outer radii, and thickness), its stiffness (flexural modulus) and
density, Poisson’s ratio, loss modulus, and storage modulus. As the disk’s outer
radius increases, the axial displacement of the disk under shock increases. As the disk
thickness decreases, its sectional stiffhess decreéses while its axial displacement
increases. Currently, the dimensions of storage medium are specified by the industry
to enable their use in presently available storage medium reading/writing devices.

The storage medium typically has an inner diameter in a range between about 15 mm

-13-



(), often less than about 0.013 fromthe surface. Consequently, the axial
-12 WD 03/005354 1 1 APR 2006 PCT/ US02/ 20274 displ acenent of the substrate
shoul d be sufficientty less than a tol erable system axial displacenent

di stance in order to prevent damage to the read/wite devj ?ﬁ st or age

medi um surface during vibration, shock conditions, or con‘i)i BR {Bhs thereof.
For exanpl gyo §:@0s3dy di sk (130 mmin outer dianeter, 40 Mg dseroiIper
dianeter, and 1.2 mm in thickness) experiencing a sinusoidal gravitational
| oadi ng of about I G (acceleration of gravity) and a resonant frequency of
about 170 Hertz (Hz), an axial displacenent in peak to peak neasurenent of
| ess t han abangtab@¥@0 gni, snoyter disthgtervn § tangd tesseed htenwt Sdoomtand 2&out Bdpeci al | y

typical for |ASLARGES WOERNE ALL ALY GRS 8kDuh Snd HBIBOCMRQIS Substrate,
the read/wite device, or conbinations thereor. ypi calTy, an ‘axial
di spl acenent thickngsewiktotaboys d 2kmuregpaall e prefetreds fOthéygliames®and drickness siaywi t h about

250 .t or le esegg{l(lfyfgﬁk,[c%ﬁ%n%%iff’é%x@ﬁi@:ﬁ%ﬁ{ﬁe?es@a .hock maxi num of about 25 G s

with an appll a range ween about 2 m|liseconds and about
10 mlliseconds (nsec) and nmaintai ni.nge such a displacenent to about 35 G s
preferred. However, i 038k HEe stoigge mpdiedescribed hereip Gashe sppiqyedin| ar ger st andof f

di stance (e. gonveribfal _%f)t?d?gl'a%{eto-@ﬁic,aalﬂ@%glaeg@ $eins O WERGLEh ddBge to the head
is not a domi nating jssue rat her, | referred to have a very |ow

axi al di spl ab&TBRICIEPE RigP?"%%l?li‘b?toré%erm?d%i’é’%’islléﬁ%s"retah‘%ﬁnga’f O CGMRAPPURS f or  t he
optics tO remBiedf Durihasts ths bidfuge fnbEYm IBHPBsed AERAPABE B GtadvafPadsteng to rapid
changes, | 1 1Skl SOO Dy BUSIR 0L, LSRR R SLRLES IngRUlal e
Hz, and nor edityporegd Ihyer inth@form of an energy field incident on the storage medium. The

energy field contacts the data storage layer(s) disposed on the storage medium. The

energy field causes some physical or chemical change in the storage medium so as to

record the incidence of the energy at that point on the layer. For example, an incident

magnetic field might change the orientation of magnetic domains within the layer or

an incident light beam could cause a phase traﬁsformation where the light heats the

material.

[0037] Numerous methods may be employed to produce the storage
medium including, but not limited to, injection molding, foaming processes,
sputtering, plasma vapor deposition, vacuum deposition, electro deposition, spin
coating, spray coating, meniscus coating, data stamping, embossing, surface polishing,
fixturing, laminating, rotary molding, two shot molding, coinjection, over-molding of
film, microcellular molding, and combinations thereof. Typically, the technique
employed enables in situ production of the substrate having the desired features, for
example, pits and grooves. One such process comprises an injection molding-
compression technique where a mold is filled with a molten polymer as defined
herein. The mold may contain a preform, insert, etc. The polymer system is cooled
and, while still in at least partially molten state, compressed to imprint the desired
surface features arranged in spiral, concentric, or other orientation onto the desired
portions of the substrate, i.e., one or both sides in the desired areas. The substrate is

then cooled to room temperature.
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range between about 100 Hz and about 200 Hz. Typically, the maxi num radi al
tilt and tangential tilt are independently no nore than about 1 each, and
nore typically less than about 0.3 each, neasured in a resting state
(i.e., not spinning). [0035] The substrate axial displacenment is a function
of the disk size requirenents (inner and outer radii, and ARRi 78 B¥ness), its
stiffness (fWeoswosbks nodul us) and density, Poisson's rabpcnyskes®ss nodul us,
and storage nodulus. As the disk's outer radius increases, the axial

di spl acenent of the disk under shock increases. As the disk thickness
decreases, its sectional stiffness decreases while its axial displacenent -
i ncreases. Currently, [00B& Gmﬁ&@ﬁﬂ&ﬂﬁmahngboﬁag&m&mﬂhﬂmnaﬁms&mabsf|ed by the

irndustry to_en eir e in presentl i.l ab st.orage nedi um

readi ng/ wri tft?{ﬁgl ﬁseavfe@sggnedfgéa%emr}@&&m%@%?% ?S&aﬁ?allrﬁ’ﬁ"ﬁ%{?a A THner di anet er
in a range b‘min@entedimmaﬂyd:ﬁoerﬂaBeés]plté;%@ed)GrMﬁb&%dh@Hﬁﬁéf@ﬁﬁ/ US02/ 20274
and about 40 outer dianmeter.in el bet ween.a nm and about
130 mm an O\r:g;rgf] dls sorftﬁregmr% to'%g%(/vg r?rmﬁ*%‘e{m yéeq%aand about 2.5
mmwith a tinpd:inn@sls:hlhps?teméﬂpoutedﬂmtﬁthmmtfqppnﬁtaé&u}ostmeef erred. O her

di aneters and thickness may be enployed to obtain a stiffer architecture

i f necessary. [0036] iﬁ@@g]stméﬁcgﬁamepdt&o@lﬁégfels&egvaﬁsﬂnayweﬁﬁedeml oyed in
conventi onal tgtlc ghet o- opti c, (glnetlc systens, as well as in

advanced sy®t ﬁg“ﬁr@ﬁié}lﬂr‘?cﬁﬁ tﬁ?ﬁ‘ﬁ‘é?"’&"ﬁél"ﬂ déiaﬁﬁéfﬁégsﬁg@?q}ﬁ? igh ar eal

density, or gopdRE RatdAORS addidmlbecﬁmugﬁam&ns{&%taty&@m%w&ﬁg@hﬁ@%dI umis
di sposed in reliatl onto r ead/ |te %q(fVl ce such that energy (for

i nst ance, ef patalyst Sg)’ﬁ’cwh % S@E ‘?‘6‘:]“ buf agegRbiTRiARd; i AP HERES s the data
st orage | ayesuch bs frib@yifaine ahmaiut 8oy cH dsedtdbhtilemaenbnmofniife St or age

medium - The hexaethylguanidium chloride; or combinations thereof. Monofunctional phenols,
such as p-cumylphenol and 4-butylphenol; long chain alkylphenols, such as cardanol
and nonyl phenol; and difunctional phenols may be used as chain stopping agents.
Optionally, chain stopping agent may be incorporated into the polycarbonate based on
the total moles of the repeating units in a range between about 0.1 mol % and about 10

mol %, more typically in a range between about 1 mol % and about 5 mol %.

[0040] The interfacial process includes the use of a carbonate
precursor such as phosgene. In some instances with the interfacial process, the
phosgenation conditions must be adjusted. In particular, the phosgenation conditions
should be adjusted in cases where the formation of undesired cyclic oligomers is
favored by the characteristic reactivity of the monomer which is related to monomer

solubility in the reaction medium and monomer structure.

[0041] The polycarbonates of the present invention may also be
prepared by the melt or transesterification process. This process does not require the
use of phosgene or a solvent and minimizes the formation of low molecular weight
contaminants, such as cyclic and linear low molecular weight oligomers in the final
polymer. The monomers are mixed with a carbonate source, such as a
diarylcarbonate, and a small amount of catalyst, such as an alkali metal hydroxide or

ammonium hydroxide, and heated under a vacuum according to a protocol in which
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energy field contacts the data storage |ayer(s) disposed on the storage
medium The energy field causes sone physical or chem cal change in the
storage nediumso as to recéord the incidence of The energy at that point
on the layer. For exanple, an incident nmagnetic field m ght change the
orientation of magnetic domains within the layer or an il A PR 2006 l'i ght beam
coul d causewop @hasss transformati on where the |ight heat ectriveoz2omieri al .

[ 0037] Nunerous nethods nay be enpl oyed to produce the storage nedium

i ncluding, but not limted to, injection nolding, foam ng processes,
sputtering, plasma vapor deposition, vacuum deposition, electro deposition,
spin coat i Nfe teSPeraired o alised GuroudR B s&iesISf stgad WHIR theléssurs trthPheadspaceTbossi ng,

surface polishi fixturin | ami.nating, rotar two shot

nol di ng, coi A @?f"ﬁﬁmnﬂé‘?’mﬁg °&'Frﬁ6mf'8’f‘ a %P‘rﬁresﬁﬁrﬁi/d"go ‘I‘thfP r ol di ng, and

conbi nati ons ther eof . Typically, the technique enployed enables in situ

production of the sub®O4dt Suikhleicayonatesodress. catadystseatdureason dooditiomsxanpl e, pits

and grooves. j ) i Ng i.on. i conpr essi on
ar %nﬂd‘irs Hfa%%‘fss,?qofggﬁ%kg M 00520 TP LALNE (

t echni que where dis ) i ned herein.
The nol d mayTeshrvdegynFoarth Edition,Molymesi®y pp. 581-600. Thetipe bf/the stageyetddhe i s cool ed

and, while sfbdrathfd a@tsulz}ptﬂ§ttme@ﬁzfn§éaﬁbés¥s JFateBm tﬁxroﬂél‘pfoarﬁﬂ EfSRL 1o 1 nprint
the desired surface features arranged in spiral concentrl c, or other

ori ent ati on Bntvided faerpd and exgess 6’@?%’@4@‘3@#‘3 wheemoypheveshead tocoraplete one o bot h
si des in thengdesih&daftinGRsoess] N8e g&lg&t hi er id &R0l £ i room
tenperature. -14 11 APR 2006 WO 03/ 005 54 CT/ US02/ 20274 [10038] For

magneti c dat gt BiaRseomrounded wish pther addifives.suchasisgbilisers inddnqld release

agents, prior to pelletization. The products produced by the melt process have

reduced numbers of undissolved particles and reduced content of low molecular
weight contaminants, such as cyclic oligomers, relative to the interfacially produced

product.

EXAMPLES

[0043] The following examples are put forth so as to provide those of
ordinary skill in the art with a complete disclosure and description of how the
compositions of matter and methods claimed herein are made and evaluated, and not
intended to limit the scope of what the inventors regard as their invention. Efforts
have been made to insure accuracy with respect to numbers (e.g., amounts,
temperatures, etc.) but some error and deviations should be accounted for. Unless
indicated otherwise, parts are by weight, temperature is in degrees Celsius (°C) or is at

room temperature, and pressure is at or near atmospheric.

[0044] The materials and testing procedures used for the results

shown herein are as follows:

Preparation of DMCD Homopolycarbonate
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stored as at |east one data |l ayer on the surface of the substrate. This
information may be inprinted directly onto the surface as pits, grooves,
or conbi nations thereof (as in the case of a conpact disc) or stored in a
photo-, thermal-, or magnetically-definable nediumwhich_ has been
deposited onto the surface of the substrate. [0039] The poIARAMBonat es of

t he present wogwseodssoon nay be prepared by the interfaci attpsneess, the nelt
process, or solid state process. If the interfacial process is used, the
addi tion of various phase transfer catalysts is optional. Phase transfer
catal ysts which are suitable include, but are not limted to, tertiary

am nes, such as tri e[fObWAaIthW@SOO&ﬁﬁlmﬁBr%ﬂLﬁlﬂbﬁ&mﬂaﬁlﬂﬁﬁh}ﬂ&e&BMG[IDUty| anmoni um

brom de; th i | ori ation er eof
Monof unct i on ssﬁhé)dg‘?’gﬁ ‘Het g{? e(’ﬁmi%ﬁﬁte& 'E'?ft B#fenol ; 1ong
chai n al kyl piipred s 10sCh0 ash S(awdglﬁt(% sodamdhymmyde (Nﬁ@ﬂ))ﬂ’ho@éﬂzx@ﬁsf uncti onal

phenol s may b as chain n tion ai,n stopping
agent may be® ﬁ%ﬁ@%sg&ﬁf%&?’i‘“ﬁ? (%/ )pﬁpﬁg%f?ﬁ? )g) ‘ﬁ(o ﬁ:% “otal moles
of ther epeaxholerg wanadded and phosgamgeasbeitiveaiungib60 i (20 doltodxcés)aved about 10 nol
% nore typi i.N,a ran e a % @ t 5 ml %

[ 0040] The i r?? Jr%t%’can wag?og%geggo ?%ﬁmggggggﬁ%e)ﬁgg“o poénqg% ggﬁat e precursor
such as phostgethglaming (BAjevas added idowedd trinutids datérviitarSD atinadre PEACASs, t he
phosgenati on e t rticul phosgenati on
condi ti ons s g%qgoﬁﬁg%wwféoaglaﬁ%g%{g%s \Aﬂéogpr{&%n? ‘%% a%g?do?\ﬁ]’gf undesi red
cyclic ol i gomegtion mgxturk mmescﬂ ﬂoycltlchefoumersad:ﬁmttsmsxthcy wepalnydrolyzeg byf t he
nononer whi chysls, 0%%‘&5’ q@gbu &5 fﬂe%}ﬁy{n LhR.4 gaction medi um and
nmononer structure present invention nmay
al so be pregparadd b«)mtth@@nnemasl@ﬂ Wathamselsﬂe'dmﬁhlmacmir(H&)o‘d@bgi wilthi s process
does not 1 eqylkEnh Beam U3fine in RBRAGENGIAL 36 RAPYSHroUindirdt) T, 205 Lhe

formati on of |ow nol ecular wei ght
197°C.

Preparation of DMBPI Homopolycarbonate

[0046] Into a 500 mL Morton flask was placed DMBPI (16.9 g, 50
mmol), 100 mL methylene chloride and 80 mL of water. The pH was adjusted to 12.5
with 50 weight % NaOH. Phosgene was added at 0.6 g/min, at 5.0 g (50 mmol), p-
cumylphenol (0.21 g, 2 mol%) was added and phosgene was continued until 6.0 g (20
mol% excess) was added. The pH was lowered to 10.5 (with phosgene) at which
point 25 ul. of TEA was added followed 5 minutes later with 25 pl. more TEA. After
the chloroformates were gone, an additional 25 pLL of TEA was added (125 pL total,
about 1 mol%) followed by 3.5 g more phosgene. The reaction mixture was tested for
chloroformates. If present they were hydrolyzed by addition of DMBA (5 pL)
(dimethylbutylamine). The polymer solution was separated from the brine, washed
with aqueous HC], washed with water and steam crumbed in a blender. Mw = 46,100

(Polystyrene standards), T, = 196°C.
Preparation of DMBPF Homopolycarbonate

[0047] Into a 500 mL Morton flask was placed DMBPF (18.9 g, 50
mmol), 90 mL methylene chloride and 90 mL of water, The pH was adjusted to 11.5
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contam nants, such as cyclic and linear |ow nolecul ar weight oligoners in
the final polyner. The nononers are mxed with a carbonate source, such as
a diary) carbonate, and a small amount of catalyst, such as an alkali netal
hydr oxi de or anmoni um hydr oxi de, and heated under a vacug%@ﬁ%ﬁ@di ng to a
protocol in which -15 11 APR 2006 WD 03/ 005354 PCT/ US02/ 2

t enper at ur e wesosnedssed t hrough a series of stages whil e troauseessure in the
headspace over the reaction mxture is |owered from anbi ent pressure to
about | torr. [0042] Suitable carbonate sources, catalysts, and reaction
conditions are found in U S. Patent 5,880,248, and Kirk -O hmer

Encycl opedi awah smagixt@/ah\laoﬁe@hmb@g;yas afided iaf 06 fehif, 20N g V50l him®l), O, pp.

585-600. The ti st age erature, are s at

voohont cal |1 BubBReRy G Af e ARET AL Pogherean conoord R e e B, of ged.
Phenol and ewoBs sxcelisphayudded ahb pHatas lcawetedrte MY cdthphesgderg dt widciconpl ete  the
ol yrTer [ Zat | g R Qs €3 T A e oBIAGH Rkl AR NERG 5 TIER iER! Aed as a melt

whi ch naybe coffpounde suc i'zers and nold
rel ease agetit shlopfinpates werp gbrepdn aiditivuah 2.2F lgef plrosghne ves gideﬂ:hjlthed by the nelt

process have, &%ﬂ%ﬁrﬂm%&@e‘%{e? fo‘?%hl%?dﬁ?t@é "Iﬁﬂreé%ﬂ{ th%&&é}gfd?cﬂ ced content

of | ow m)lec rrers relative
to the inter ﬂ@moaIOfPl\@ﬁoéﬁljdéddlmpﬂiﬂhurﬂﬂm"@(mwnﬁﬁn{r@dnﬁqn W‘&s@eﬂa@teldovm ng

exanpl es ar eqpyty, fb%F Ry o335t C@g&&éé’ﬁbﬂ%&ﬁ%&’ ?hqjabe\:lr @deskéﬁx%rc}‘un%‘éb lda 1N the art

with a conpl ete disclosure an cription o conposi tions of
matt er and nbleivted SMel=s29496 (Palystireneatandandsd) §, #2d79€val uat ed, and not

Preparation of DMP Homopelycarbonate

[0048] Into a SO0 mL Morton flask was placed DMP (34.6 g, 100
mmol), 90 mL methylene chloride and 90 mL of water. The pH was adjusted to 10.0
with 50 weight % NaOH. Phosgene was added at 0.6 g/min, at 9.5 g (95 mmol), p-
cumylphenol (0.64 g, 3 mol%) was added and phosgene was continued until 12.1 g
(20 mol% excess) was added. The pH was lowered to 10.5 (with phosgene) at which
point 75 uL. of TEA was added followed 3 minutes later with 73 pL. more TEA. After
the chloroformates were gone, an additional 3.5 g of phosgene was added. The
reaction mixture was tested for chloroformates. If present they were hydrolyzed by
addition of DMBA (10 pL) (dimethylbutylamine). The polymer solution was
separated from the brine, washed with aqueous HCl, washed with water and steam

crumbed in a blender. Mw = 61,300 (Polystyrene standards), T = 218°C.

[0049] Figures 1 and 2 are plots of the loss and storage modulii
measured from torsional dynamic mechanical measurements of several
polycarbonates. A large beta-relaxation in the loss modulus near room temperature
indicates a useful damping material (the peak-to-peak axial displacement is

proportional to the inverse of the loss modulus).

[0050] Torsional modulus measurements on the various material
systems given above were conducted on a RHEOMETRICS DYNAMIC
SPECTROSCOPE (model 7700) using a torsion rectangular fixture. The specimen
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intended to limt the scope of what the inventors regard as their
invention. Efforts have been nmade to insure accuracy wth respect to
nunbers (e.g., ‘amounts, tenperatures, etc.) but sone error and devi ations
shoul d be accounted for. Unless indicated otherw se, parts are by weight,

tenperature is in degrees Celsius (C or is at roomten'p1e and
pressure iswvwdospissgear atnospheric. [0044] The nateri al §C’ﬁ%&2&;@§§i ng

procedures used for the results shown herein are as follows: Preparation
of DMCD Honopol ycarbonate -16 WD 03/005354 1 1 APR 2006 PCT/ US02/ 20274
[0045] Into a 500 mlliliter (m) Mrton flask was placed DMCD (19.0 g, 50
mrol ), 90 nlusgetdiyeediRsts ke hbHRaldls Pohedlongfo.5MnERE widthed Midsvages adj usted to

10.5-11.0 with,50 wei ght % sodi um hydr oxi de . .Phosgene was added at
0.6 granms pel” %B Sé’egig‘r‘??ﬁ%ﬁjf??fgﬁafﬁs‘. "ﬁm?rﬁﬁmﬁ‘%?@' &ltm‘gﬁﬁenol (0.43 g, 4
mol % was  adebaduasidvighibs getimenbangabiettedied. 19hitiain H2 GeqedFOf DI % excess) was

added. The pH. was Iomelgdeg[&lto 10.5 gqv/\% h phosgene) at which point 50 L of
tri.ethyl am nBY@RERY S - ada SRS eefedio g fiemaal sepp &yelfrt-58"GL nore TEA.

After the cliBoef ALNRIES rW6L°0 BBSmin@R AtlipblidRRkin 3ndQodd Wife PhOSgENE Was
added. The reaction mxture was tested for chloroformates. If present,

they were hy®esHsFs eeptisyousyduring haterndbBaofagompdulys (GO; lmstmndhlstt y| ani ne) .
The pol yner @@4)gﬁa@%em&s(éﬁw@é@ﬂufalzeqrﬁlomﬁislaga.ne, washed wi th agueous

hydrochloric acid (HCl'), washed wth water and steam crunbed in a bl ender.
Mv = 39, 300 (Pol ystyr standards), T.

( ysty ?0%%1] t’I%e ac%gevagle gains from high modulus and damping was

qualified by the transfer function which predicts the peak-to-peak axial displacements

as:

- ncy(l—-v
5maXPeak Peak _1cY ( . ), and
2E"h

11,2
com1=b _EhT h2
\7(1-02)

where b and ¢ were constants obtained independent of material
properties from finite element analysis, E’ was the storage modulus, E” (loss
modulus) was a measure of material damping, v the Poissons ratio, y the specific
Gravity, h the disk thickness, «_, the first modal frequency, and n was the peak to
peak “g” (acceleration) loading. The values for E’, E”, and tan delta were obtained
from the Figures to determine the dispersion and frequency of the respective
materials. Table 1 is a summary of the results of the predicted values of axial
displacement and natural frequency based on G’ and G” measurements in torsion

obtained at 25°C.
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g,

excess) was
poi nt 25 L,
Af ter

(125 gL total
m xture was tested for
addi tion of DVMBA (5 L)

ki

197C. Preparation of DVBP
fl ask was pl aced DVBP
80 nmL of water.
Phosgene was added at 0.6 g/ mn,
2 mol %9 was added and phosgene was continued unti l
fs:ssNe pH was lowered to 10.5 (with pho
EA was added followed 5 mnutes |ater
t he chl orof ormat es were gone,
about 1 nol% followed by 3.5 g nore phosgene.
I f present they were hydrolyzed by
The pol yner sol ution was

Honopol ycar bonat e [ 0046]
(16.9 g, 50 nmol),
The pH was ‘adj usted to 12.5- with 50 wei ght
at 5.0 g (50 mmol),

chl or of or mat es.
(di met hyl but yl am ne) .

an addi ti onal

p_
6.

Wi
25 L,

of gkt B
?ﬁfﬁ%ﬂﬁz@

Into a 500 nL Morton
1 00 nmL nethyl ene chloride and

% NaOH.
enol

(0.21
nol %
whi ch
nmore TEA.

of TEA was added

The reaction

separated fromthe brine, washed w th aqueous HC, washed with water and
steam crunbed in a blender. Mv = 46, 185! (Pol ystyrene standards), Tg =

196C. Preparation of DVBPF Honopol ycarbonate [ 0047]

flask was p
mL of water
PCT/ US02/ 20

conti nued u
10.5 (with

Into a 500 nL Morton

aced DVBRF (18.9 g, 50 wraghency 969 Hertzret hyl ene chl orijde and 90
ThetepH WaE gei)ugt egl’ (psi) 11. Pan delia 1 IDAPR R0 YWoqfkatY (5354
274 with 50 weight] % NaCH. |Phosgene| waichdyed atHdizb d/ m n, at
5.0 g (50 nNICDERC duitgd pieno?.of 81473 (.12 1001 %) owam7added 2angh pHosgene was
nti¢DAC0 d 4.3k 1070] Yeexae'ss)2.masiedied.01d406 pH wasol oviered to
hostepe) |at3ovhicd 3.70x10° | 5.07x 107 | 0.005725 259.03
DMBPI-PC | 5.60x10° | 2.34x10° | 4.18%102 | 0.009036 226.99
DMBPF-PC | 7.66x10° | 3.38x 107 | 441x 107 | 0.006264 265.39
BPA-PC | 4.28x10° | 3.11x10° | 7.27x10° | 0.068043 198.39
DMB-PC | 5.79x10° | 3.48x10° | 6.01x10% | 0.006081 230.75

[0052] Itis clear from these results of the predicted vibration response

of the 120 mm disks that the maximum axial displacement of disks were significantly
reduced under vibration loading in DMCD-PC, DMP-PC, DMBPI-PC, and DMBPF-
PC in comparison to BPA-PC and CD-PC.

[0053] While typical embodiments have been set forth for the purpose

of illustration, the foregoing descriptions should not be deemed to be a limitation on

the scope of the present invention. Accordingly, various modifications, adaptations,

and alternatives may occur to one skilled in the art without departing from the spirit

and scope of the present invention.
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point 50 gL of TEA was added followed 3 minutes later with 50 gL nore TEA.
After the chloroformates were gone, an additional 2.25 g of {phepggpe was
added. Th&O 088664 on mi xture was tested for chl orof or mat eecTifsope@sent t hey
were hydrol yzed by addition of DVBA (5 M.) (dinethyl butylam ne). The

pol ynmer solution was separated fromthe brine, washed wi th aqueous HO,
washed with water and steamcrunbed in a blender. Mv = 29,400 (Pol ystyrene
standardskﬂdﬁg.= 237C. Preparation of DVP Bonobpol ycarbonate [0048] Into a
500 nL Morton flask was placed DVWP (34.6 g, 100 mmol), 90 niL nethyl ene
chloride and 90 nL of water. The pH was adjusted to 10.0 wth 50 weight %
NaCOH. Phosgene wad. adsterhgatmedivim Gérrdaty, tirtstdtage @edifim dduq@ising: p- cunyl phenol
(0.64 g, 3 mol % was added and phosgene was continued until 12.1 g (20

nol % excess) was adqed. The pH was.|lowered to i&.gF%mjth phosqfne) at whi ch
point 75 pL of TEA W& SURRFRLF JopMArEingst Feast ensmolyprhodrtemoriny gl npre TEA.
After the chlorofornates were gone, an additional 3.5 g of phosgene was
added. The reacti on)gi khitlofe Wag 14,28 b8 thefPbsteddd. or of ormates. If present they
were hydrolyzed by addition of DVBA (10 L) (dinethyl butylam ne). The

pol ymer solution was separated fromthe brine, washed w th aqgueous HCl,
washed wi t h watherpadyparbonetersomprisinged ldast cnelsompdend ofgiruetuge (IRAH), (D) yst yr ene
st andar ds)}mnTgd. = 049]. Figures | and 2 are plots of the | oss and

st orage %Q1§rmnﬁ%§§ﬁP%§“P$ m torsional dynam c nechani cal neasurenents of
several polycarbonates. A large beta-relaxation in the | oss nodul us near
roomtenperature indicgties a useful danmping materijal (the peak-to-peak
axi al displacenent is proportional to the inverse |of the | oss nodul us).

[ 0050] Torsional nodul us nmeasurene N the various materi al

HaC CH,

— — @

— — @)
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systens given above were conducted on a RHEOVETRI CS DYNAM C 18@%@%00%
(nodel 7700) using a torsion rectangular fixture. The speci n]en -1

03/ 00535MW003/83B542006 PCT/ US02/ 20274 used -for these testBCHAESE/200T nal |y
2.5 inches long, 0.5 inches wide and 0.125 inches thick. The speci nens
were prepared by conpression nolding. All tests were conducted with the
speci nen being subjected to 0.1 %strain at a frequency of 10 radians per
second. The sanples we subjected to a thermal stan cycle from-150C to
150C at a heating ratelof 2C per m nute. The applied strain and | oad were
measured continuously during the test and the storage nodulus (G ), |oss
modulus (G') and tang¢nt loss (tan 5) were cal cul ated fromthis data.

[ 0051] The achi evabl e gains f hi o)y nodul us and danping was qualified by
the transfer function i hetsX t he peak-to-peak axial displacenents

as: 6m ax Peak - Peak v and ere b and ¢ were
constants obtained ind i froperties fromfinite el ement
analysis, E was the s NDC ~ & nodul us) was a neasure of
material danping, v th [ ' he speH:ific Gavity, h the disk
t hi ckness, 0) nl the ' Tas the peak to peak "g"
(accel eration) |oading| The A , and{tan delta were obtained
— (I
— ﬁ_
I O O |
b ] (IV)

wherein the polycarbonate has a glass transition temperature greater than about

150°C.

+ 2. The storage medium in accordance with claim 1, wherein the

polycarbonate comprises structure (I).

- 3. The storage medium in accordance with claim 1, wherein the

polycarbonate comprises structure (II).

- 4. The storage medium in accordance with claim 1, wherein the

polycarbonate comprises structure (III).

5. The storage medium in accordance with claim 1, wherein the

polycarbonate comprises structure (IV).

229~



fromthe Figures to determ ne the dispersion and frequency of the
respective materials. Table | is a summary of the results 1df APRH80Gpr edi ct ed
val ues ofwexsmbsss4i spl acement and natural frequency basedponSoand G
measurenents in torsion obtained at 25C. -19 11 APR 2006 WO 03/ 005354

PCT/ US02/ 20274 Table |I Frequency 1.59Hertz SystenE (psi)E"' (psi)Tan

del t aDi spl acenent Frequency (inches)Hertz DMCD- PC5.84 x 102.99 x 105.12 x

10" 0. 007075231. 84 .CO-PC4. 39 x 201.29 x 1042.94 x .10"0..016405201. 01
DVP- PC7. 30 x 103, 7(?'Q}T%‘?"ggf’%e‘i’Bmz‘B.aﬁb%%%E%é’o%aﬂ\)BﬂY}l Qrt?o X 102.34 x

104. 18 x 1OB:caiBINAE6 Rdba B&cﬂ‘rﬁﬁlzdﬂﬁﬂ'ﬁg@oeﬂﬁckﬂﬁ%r%&e%th&ﬁ)ébcﬁﬂe 004 at a
10" 0. 006264265. 39 BPA- PC4. 28x 103.11 x 1037.27 x 10"0.068043198. 39

DVB- PC5. 7%empergtureld abgui24£06. 01 x 10" 0. 006081230. 75 [0052] It is clear from
these results of the predicted vibration response of the 120 nm di sks t hat

t he maxi num axi al, di sg| nt _of di sk re shani.ficantl reduced under
vi bration | oadi ng ﬁhs%%&%%%fﬂfwyﬁ&acévﬁﬂ@ﬁyéhg%ﬂ@ WHB& i n conparison
t o BPA- PCpalidar®bndt€has a mechanical damping coefficient greater than about 0.1 at a

temperature of about 24°C.

8. The storage medium in accordance with claim 7, wherein the
polycarbonate has a mechanical damping coefficient greater than about 0.5 at a

temperature of about 24 °C.

9. The storage medium in accordance with claim 1, wherein the
polycarbonate has a weight average molecular weight in a range between about 10,000

and about 100,000 relative to polystyrene.

10. The storage medium in accordance with claim 9, wherein the
polycarbonate has a weight average molecular weight in a range between about 10,000

and about 50,000 relative to polystyrene.

11. The storage medium in accordance with claim 10, wherein the
polycarbonate has a weight average molecular weight in a range between about 12,000

and about 40,000 relative to polystyrene.
12.A storage medium for data, the storage medium comprising:
1) a substrate comprising at least one polycarbonate portion, and
2) atleast one data layer on the substrate;

the polycarbonate portion comprising residues of structure (I):
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[ 0053] While typical enbodinents have been set forth for the purpose of
illustration, the foregoing descriptions should not be deengdl App2ioge a
limtati 0W0Q)B/00§3§43 scope of the present invention. Accor dipgghiso2>3f4 OUS
nodi fications, adaptations, and alternatives nmay occur to one skilled in
the art vvithout departing fromthe spirit and scope of the present

i nvention. WD 03/005354 Cl ains: 11 APR 2006 PCT/ US02/ 20274 1. A storage
medi um for data, the storage nedium conprising: 1)_a substrate conprising
at | east one polycar bon@te portion, and 2) at leasft one data layer on the
substrate; the polycarbpnate conpri at | east ong conpound of structure
(D), (), ey, (v oor ti thereof: (J) (I1) 1 1 APR 2006 WO
03/ 005354 PCT/ US02/ 20274 0 11/0-c wherein the pol ycarbonate has a gl ass
transition tenperature greater{ than abotut 150C. 2. [The storage nediumin
accordance with claim1] whereNn the

wherein the polycarbonate has the glass transition temperature greater
than about 150°C and a mechanical damping coefficient greater than about 0.04 at a

temperature of about 24°C,
13. A storage medium for data, the storage medium comprising:
1) a substrate comprising at least one polycarbonate portion, and
2) at least one data layer on the substrate;

the polycarbonate portion comprising residues of structure (II):

[ ]

- 4 @
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pol ycar bonate conprises structure (1). 3. The storage nediumin accordance
with claim1, wherein the polycarbonate conprises structuré&l @PRYI064. The
st orage Redipsyaszey accordance with claim 1, wherein the pptygRiIRpaLe
conprises structure (I11). 5. The storage mediumin accordance with claim
1, wherein the polycarbonate conprises structure (IV). -22 W 03/005354 11
APR 2006 PCT/ US02/ 20274 6. The storage nediumin accordance wi-th claiml,

wherein th pol.ycar bonat e has_a npechani cal danpi ng coeffjcient greater
than aboutVigrentigmo cafbéﬁfaté?’éﬁ []Heéli%fs rgpgtien ?K@gpa?’rgﬁf’é‘t%tt QU%vedi um i n

accor danc ' [ ; 1 . ical

danpi ng cgg@‘f{? %}(ﬁ%}?ﬁéﬂ%ﬁ%’?ﬁ{xﬁgg cg%fgﬁ{eﬂgé%&g{tﬂgﬂ@é@%@gﬁa Gre }g? Eﬂgﬁﬁut 24C.
8. The steorgigmtnediumin accordance with claim7, wherein the

pol ycar bonat e has a nechani cal danpi ng coefficient greater than about 0.5
at a tenperature of about 24 C. 9. The storage nediumin accordance with
claim1, wherein thé& potgress ediamefondatagthasiomge mediim gempobiegul ar wei ght
in a range between about 10,000 and about 100,000 relative to polystyrene.

10. The storage medijym LR AGCALABRGHSW folstGh@ by darb RS hiioh fid

2) atleast one data layer on the substrate;

the polycarbonate portion comprising residues of structure (III):

— — (I

wherein the polycarbonate has the glass transition temperature greater than about
150°C and a mechanical damping coefficient greater than about 0.04 at a temperature

of about 24°C.
15. A storage medium for data, the storage medium comprising:
1) a substrate comprising at least one polycarbonate portion, and
2) at least one data layer on the substrate;

the polycarbonate portion comprising residues of structure (VI):

-25-




pol ycar bonat e has a wei ght average nol ecul ar weight in a range between
about 10,000 and about 50,000 relative to polystyrene. 11. ﬂ'lma siier age
medi um i nyagsRsdaNce with claim10, wherein the polycar b@e@}&[g()})gm@ wei ght
average nol ecul ar weight in a range between about 12,000 and about 40, 000
relative to polystyrene. 12. A storage nediumfor data, the storage nedi um
conprising: 1) a substrate conprising at |east one polycarbonate portion,
and 2) at |east one data |ayer on the substrate; e pol ycarbonate portion
conprising residues of |[structure (I): WD;03/ 00535 1 APR 2006

PCT/ US02/ 20274 (1) wher pol ycar borjat e has lh gl ass transition
tenperature greater f{Haf : ePranfc danpi ng coefficient
greater than about 0.04 | about 24C. 13. A storage

medi um for data, the st 1) |a substrate conpri sing
at | east one pol ycarbor | eas{ one data | ayer on the
substrate; the polycarh rti copp(i si ng resiidues of structure (I1):
-24 WD 03/005354 11 APR ‘

- vy

wherein the polycarbonate has a glass transition temperature greater than about 150°C
and a mechanical damping coefficient greater than about 0.04 at a temperature of

about 24°C.

16. A polycarbonate composition with improved damping performance
which comprises at least one compound of structure (1), (I), (I1I), IV), or

combinations thereof:

= 4 @
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wherein the pol ycarbonate has the glass transition tenperature greater than
about 150C and a nechani cal danping coefficient greater tHanAROBIk 0.04 at
a tenper ayongoosdss about 24C. 14. A storage medi um for dat acriReypbay age
medi um conprising: 1) a substrate conprising at |east one pol ycarbonate
portion, and 2) at |east one data |l ayer on the substrate; the

pol ycarbonate portion conprising residues of structure (lI11): wherein the
pol ycarbonate has the glass transition tenperature_greater than about 150C
and a nechani cal danping coefficient greater than gbout 0.04 at a
tenperature of about 24C. 15. A storage nedium for| data, the storage

medi um conprising: 1) substrate conprising at | gast one pol ycarbonate
portion, and 2) at |east onengdata |ayer on the substrate; the

pol ycar bonat e portion cpnpri sing dyes™®f structlure (Vl): -25 WO

03/ 005354 0 11 APR 2006{ PCT/ ' wherein the jpol ycarbonate has a
glass transition tenperjature ﬁre an about 150JC and a nechani cal
danpi ng coefficient greatBE o ) qts a tgnmperature of about 24C.

16. A polycarbonate co iti i i A ed damﬂi ng performance which
conprises at |east on 4 by—c@LL), (111), (1V), or

— D
(0]
o]
HsC CHg
O
ey ast!
- » — (HI)
— o
|
—0 I l o—C—
- - v

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature about 24°C and a glass transition temperature greater than

about 150°C.



conbi nati ons thereof: (1) WO 03/005354 0 11 -c 0 11 o-c 11 APR 2006

PCT/ US02/ 20274 wherei n the pol ycarbonate has a nechani cal d({l 0
coef ficigpp oghf3ELr than about 0.04 at a tenperature abog}r %Tg 23334 a gl ass
transition tenperature greater than about 150C. -27 WD O 6 4 11 APR
2006 PCT/ US02/ 20274 17. The pol ycarbonate conposition in accordance with
claim16,. which conprises structure (1). 18. The pol ycarbonate
conposition in accordance with claim 16, which conprises structure (I1).
19. The pol ycar bonai @ dbapelyrarberate porapesiiaieinaecarianee svit ¢lpimsl6, whi ch

conpri ses vﬁl%hué:otrﬁgr%eg bihddhure O.

18. The polycarbonate composition in accordance with claim 16,

which comprises structure (II).

19. The polycarbonate composition in accordance with claim 16,

which comprises structure (III).

20. The polycarbonate composition in accordance with claim 16,

which comprises structure (IV).

~ 21. The polycarbonate composition in accordance with claim 16,
wherein the polycarbonate has a weight average molecular weight in a range between
about 10,000 and about 100,000 relative to polystyrene.

22. The polycarbonate composition in accordance with claim 21,
wherein the polycarbonate has a weight average molecular weight in a range between

about 10,000 and about 50,000 relative to polystyrene.

23. The polycarbonate composition in accordance with claim 22,
wherein the polycarbonate has a weight average molecular weight in a range between

about 12,000 and about 40,000 relative to polystyrene.

- 24. The polycarbonate composition in accordance with claim 16,

wherein the polycarbonate has a mechanical damping coefficient greater than about

0.1 at a temperature of about 24°C.

25. The polycarbonate composition in accordance with claim 24,

wherein the polycarbonate has a mechanical damping coefficient greater than about

0.5 at a temperature of about 24°C.

- 26. A polycarbonate composition with improved damping performance

which comprises a compound of structure (I):

28-



20. The pol ycarbonate conposition in accordance with claim 16, which
conprises structure (1V). 21. The pol ycarbonate conpositionqinppggpr dance
wi th claiwph§eoss¥rerei n the pol ycarbonate has a wei ght averfgRoiAhacul ar
wei ght in a range between about 10,000 and about 100,000 relative to

pol ystyrene. 22. The pol ycarbonate conposition in accordance with claim 21,
wherei n the pol ycarbonate has a wei ght average nol ecul ar weight in a range
bet ween about 10,000 and about 50,000 relative to_polystyrene. 23. The
pol ycar bonat e conpositipn in accordance with claimp2, wherein the

pol ycar bonate has a meibht aver age ecul ar weight|{in a range between
about 12,000 and about #0, 000 rel athA ve N0 pol ystyrehe. 24. The

pol ycar bonat e conposi ti ith claimil6, wherein the

pol ycar bonate has a necpanical oefficient preater than about 0.1
at a tenperature of about 24C. \25. The pol ycarbonatpe conposition in

accordance with claim2 m\t he pol ycarbonate has a nechani cal
danpi ng coefficient gre ) .5 _a&H; a tepperature of about 24C.
26. A pol ycarbonate com 7 i ed da g performance which
conprises a conpound of | ) \ O Q3/Q0b354 (1) 11 APR 2006

PCT/ US02/ 20274

)

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature about 24°C and a glass transition temperature greater than

about 150°C.

© 27. A polycarbonate composition with improved damping performance

which comprises a compound of structure (II):

- @

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature about 24°C and a glass transition temperature greater than

about 150°C.

28. A polycarbonate composition with improved damping performance

which comprises a compound of structure (I1I):

-20-



wherein the pol ycarbonate has a nmechani cal danping coefficient greater than
about 0.04 at a tenperature about 24C and a glass transitiop,t ature
greater twanzoedsut 150C. 27. A pol ycarbonate conpositi onp@ﬁm&ma‘oved
danpi ng performance which conprises a conpound of structure (I11): wherein
t he pol ycarbonate has a nechani cal danping coefficient greater than about
0.04 at a tenperature about 24C and a glass transition tenperature greater
than about 150C 28.

performance which conmprises a conmpound of structul
-c PCT/ ysS02/ 20 264 wherein the poly

03/005354 0 11
mechani cal

danpi ng coef|ficient greater than
about 24C and a gl ass tran3|t|on tempgrature great:¢

A_pol ycar bonat e conposi ti on_y

about

A pol ycar bonat e conposi

M th inproved danpi ng

e (I11): -29 WO

car bonate has a

0.04 at a tenperature
pr than about 150C. 29.
performance which

conprises a conpound of

(I

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature about 24°C and a glass transition temperature greater than

about 150°C.

29. A polycarbonate composition with improved damping performance

which comprises a compound of structure (IV):

av)

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature about 24°C and a glass transition temperature greater than

about 150°C.

30. A method for improving the damping performance of an article,
the method comprising constructing the article of a polycarbonate with at least one

compound of structure (I), (I), (II), (IV), or combinations thereof:

-30-



wherein the pol ycarbonate has a nmechani cal danping coefficient greater than
about 0.04 at a tenperature about 24C and a gl ass transition]{eppeigture
greater tWaomnso@3sst 150C. 30. A nethod for inproving the gdesRistf20274
performance of an article, the nmethod conprising constructing the article
of a polycarbonate wth at | east one conpound of structure (1), (I1),

(rer), (1v), or conbinations thereof, -30 WO 03/005354 O (I -C (I) 11 APR
2006 PCT/ US02/ 20274 WD Q3/005354 0 Il -C 11 APR 2QQ6 PCT/ US02/ 20274
wherein the pol ycarbonate has a mechani cal danping coefficient greater than
about 0.04 at a tenperature of abou 4C and a glas$ transition tenperature

greater than about 150C. 31. The A\ i n accordance with cl ai m 30,
wherein the

— — O
— — ()
(o]
O
HsC CHg
0]
IROAGS
- 4 am

31-



pol ycar bonate conprises structure (1). 32. The nethod in accordance with
claim 30, wherein the polycarbonate conprises structure (II Aﬁ@l The

met hod i nyaG8es3ance with claim30, wherein the polycarb@@q Oggﬁﬂ{lses
structure (111). 34. The nethod in accordance with claim 30, wherein the
pol ycar bonat e conprises structure (1V). 35. The nmethod in accordance with
claim 30, wherein the polycarbonate has a nechani cal danpi ng coefficient
greater than about 0.1 at a tenperature of about 24C. 36. The nmethod in
accordance with claim 35, wherein the polycarbongte has a nechani cal
danpi ng coefficient grgater than about 0.5 at a ﬁ erature of about 24C
-32 WD 03/005354 11 APR20Q6 “i/USOZ/ZO 4 O—TRe met hod i n accordance
with claim30, wherein 4s a wei ght average nol ecul ar
wei ght in a range betwe about 100,000 relative to

pol ystyrene. 38. The n¥g th claim37, wherein the

pol ycar bonate has a wei ar wei ght |[in a range between
about 10,000 and about| 50, 0Q pol ystyrene. 39. The nmethod in
accordance with claim 38, whe

— av)

wherein the polycarbonate has a mechanical damping coefficient greater than
about 0.04 at a temperature of about 24°C and a glass transition temperature greater

than about 150°C.

31. The method in accordance with claim 30, wherein the

polycarbonate comprises structure (I).

32. The method in accordance with claim 30, wherein the

polycarbonate comprises structure (II).

33. The method in accordance with claim 30, wherein the

polycarbonate comprises structure (III).

34, The method in accordance with claim 30, wherein the

polycarbonate comprises structure (IV).

35. The method in accordance with claim 30, wherein the

polycarbonate has a mechanical damping coefficient greater than about 0.1 at a

temperature of about 24°C.

36. The method in accordance with claim 35, wherein the
polycarbonate has a mechanical damping coefficient greater than about 0.5 at a

temperature of about 24°C.



pol ycar bonat e has a wei ght average nol ecul ar weight in a range between
about 12,000 and about 40,000 relative to polystyrene. 40.{TheRoggghod in

accordanc\po\%,h&ﬁJ aim 30, wherein the article conprises §C§ﬁ[@?ﬁﬂ)§74ﬁ'edl um
for data. 41. A nethod for inproving the danping performance of a storage

medi um for data, the method conprising constructing the storage nedium of a
pol ycarbonate with a conpound of structure (l1): (I) wherein the

pol ycar bonat e has a nechani cal _danpi ng coeffici ent greater t han about 0.04
at a tenperature of XHbolhe matodinpcgorgpnesswith glain BPowheraindes at ure great er

than abo : n%c%&%nat %%s%qulgr ggx;rggmm%ile Qﬁ%&%ﬁnﬁ %LJ@Q% ?b%u‘é%@ ofp et hod

for inpro arrpl ng nce rage um ddta, the

met hod congndi sbotig] 0C0TEL relacitve gpdlyyrsh@r age nedi um of a pol ycarbonate with
a conmpound of structure (I11): wherein the polycar bonate has a mechani cal

and 5 gl ass tranel tith TeTpehad @ g aneaitt FEm JHOUTaE. 43, A nethod
for inprov di a}maféqﬁela%@ﬁrawa Rofechfar @verﬁ%ﬂrﬁegﬁan &B&ivdan vt debee t he

nmet hod co sl ng construc e st orage dium o a polycarbonate with
a conpoun obrm%fabstl’r 0000 elative k9 polystyrene

39. The method in accordance with claim 38, wherein the
polycarbonate has a weight average molecular weight in a range between about 12,000

and about 40,000 relative to polystyrene.

40. The method in accordance with claim 30, wherein the article

comprises a storage medium for data.

41. A method for improving the damping performance of a storage
medium for data, the method comprising constructing the storage medium of a

polycarbonate with a compound of structure (I):

— - @

wherein the polycarbonate has a mechanical damping coefficient greater than about
0.04 at a temperature of about 24°C and a glass transition temperature greater than

about 150°C.

-33-



01) -c (1) -34 11 APR 2006 WD 03/ 005354 PCT/ US02/ 20274 wherein the

pol ycar bonate has a nechani cal danping coefficient greater tm t 0.04
at ate f about 24C and a glass transition tenp %Pé{a@%ater

t han am?%§@%%§p44. A nmet hod for inproving the danping %g?f or mzance of a
storage nediumfor data, the nethod conprising constructing the storage
medi um of a pol ycarbonate with a conpound of structure (I1V): 0 11 -c
wherein the pol ycarbonate has a mechanical danping coefficient greater than
about 0.04 at a tefrpefdngihed &r igpsuingthe damging ngriagance o 8istorass

tenper at ugg @6 #ratd, B ne®BE YompRlity constructing the storage medium of a

polycarbonate with a compound of structure (II):

- —

— — (1)

wherein the polycarbonate has a mechanical damping coefficient greater than about
0.04 at a temperature of about 24°C and a glass transition temperature greater than

about 150°C.

- 43. A method for improving the damping performance of a storage
medium for data, the method comprising constructing the storage medium of a

polycarbonate with a compound of structure (11I):

_ G
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wherein the polycarbonate has a mechanical damping coefficient greater than about
0.04 at a temperature of about 24°C and a glass transition temperature greater than

about 150°C.

+ 44, A method for improving the damping performance of a storage
medium for data, the method comprising constructing the storage medium of a

polycarbonate with a compound of structure (IV):

A
0

— ~ (V)

wherein the polycarbonate has a mechanical damping coefficient greater than about
0.04 at a temperature of about 24°C and a glass transition temperature greater than

about 150°C.,
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