| 1 DEC 2006 POLY(ARYLENE ETHER) DATA STORAGE MEDI A BACKGROUND OF THE

| NVENTI ON Optical, magnetic and nagneto-optic nedia are prinn{i zﬁges of
hi gh performance storage technol ogy that enable high storage ng y
coupled with a reasonable price per negabyte of storage. Areal density,
typically expressed.as billions of bits! per square inch of disk surface
area (gigabits per square inch (Gbits/in2), is equivalent to the |linear
density (bits of information per inch of track) nultiplied by the track
density in tracks per inch. Inproved areal density has been one of the key
factors in the pricer dﬁquNﬁ Aok A iﬁﬁy increases in area
density continue to beﬁggggnde byEﬁagﬂyﬁ S?try.lqgt eI%rea of optica
storage, advances focus on access tine, systemvolune, and conpetitive
costing. Incr ' | ' [ ei ng addressed by focusing on the
diffraction |§§§k§%8?ﬁ§§Pﬁggﬂfﬁbﬁﬂﬁﬁﬁgkr-fie|d optics), investigating three
di nensi onal storage, investigating potential hol ographic recordi ng nethods
and ot her ) t echni apyisal, gg@imrm dﬁgrgtcsépﬁba;g&ié?aﬁi prididy sb_&tbﬁsb@ﬂmﬁghyed in
areas such as c act i sks nd recordable or re-wit e conpact

di scs (e.g., Opgfyce g'gapaaggit?ﬁhﬁ:gg%y %@f ﬁPﬁ’\fFeP‘ﬁh Ismgﬁr"é]%ﬁ‘mﬂéﬁ@??‘?‘{/wﬂjg\}“i ces,

e.g. less thapaRbMK phicdPirt Mesddste MMitehgAl Areal YPAsRR! fy¥ichIRAkprddbQAUN devi ces
.requiring the enployment of a good optical quality  sSubstrate having | ow

bi r ef ri ngencebilliRas &f r biigperosqupiguingh pf disk) Biyfaes asp (aigphitst Ber ssgyare b i s

||l ustrated e, &eadvadf s iR 1heatindy GEURBL R0 Pl bii@Rke storage

media 5. The storagé nedi a conprises conventiona ers, i1ncluding a
data | ayer 7, mltipliesdiyrthetrackdensity & tzagkis 9r inch.r lnfpraved prgal dengjiarbasibieen gped
protective |a i operation o S r. pr oduced
by the read dé@?%% é&gg&fﬂ%F enfq%%gﬂ“v%%h%%#ﬁ%a%ﬁ§ C %g?ﬁgﬁﬁﬁ ?%%% 17. The
| aser passes ddnsigughtinuedo badrptandddoyllls industty.t hr ough di el ectric layer 9, the
data layer 7 .and a second dielectric layer 9'. The laser 15 then reflects

off reflective | ayk l"[he:la:l'ea (an(fxﬁcal %to}a]ge,%s:arl&s focus on access time, system volume,

and competitive costing. Increasing areal density is being addressed by focusing on

the diffraction limits of optics (using near-field optics), investigating three
dimensional storage, investigating potential holographic recording methods and other

techniques.

Polymeric data storage media has been employed in areas such as compact
disks (CD) and recordable or re-writable compact discs (e.g., CD-RW), and similar
relatively low areai density devices, e.g. less than about 1 Gbits/in®, which are
typically read-through devices requiring the employment of a good optical quality

substrate having low birefringence.

Referring to Figure 1, a low areal density system 1 is illustrated having a read

~ device 3 and a recordable or re-writable storage media 5. The storage media 5
comprises conventional layers, including a data layer 7, dielectric layers 9 and 9,
reflective layer 11, and protective layer 13. During operation of the system 1, a laser
15 produced by the read device 3 is incident upon the optically clear substrate 17. The
laser passes through the substrate 17, and through dielectric layer 9, the data layer 7

and a second dielectric layer 9. The laser 15 then reflects off reflective layer 11, back



WO 03/ 079344 PCT/ US03/ 06775 through the dielectric layer 9', data |layer 7,
gi electric Iiayer 9, and substrate 1(71 anﬂ t hen hithls reiad by 6%9

evi ce 3. e CD, storage nedia having high area

capabi | itl‘géo%ﬁﬁ cally wup to or greater than about 5 Chi I"E;“lh /Oﬁé-f'ﬁpl oy
first surface or near field read/wite techniques in order to increase the
areal density. For such storage nedia, although the optical quality of the
substrate is not relevant, the physical and nmechanical properties of the
substrat e hboogh thendieleatsic igyley 9, dpaldyent, ditlettrivilgyer 8) arl substruté 1Y and then
applicati ons I ncluding first surface applications, the surface quality of

t he storagé isagrdby.the readrdsyice 3 he accuracy of the r eadi ng device, the
ability to store data, and replication qualities of the substrate.

Furt her nore, n use
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tracking of the read/wite device or definition of a sector structure.

Once a pat tiselndingdirgicsurfacy applicationspthersurface quadity of the stwagerwedih ggealiecsr e

di sposed uppn_the su r | O tech ues ch as

sputteri ng%%&célfwg?% ‘ingﬁﬁ}"gﬁe‘ﬁ g\ﬂ%@‘tolsgg BQ@ ?rgdrep aé’IOE@P?&t&e% Pdyers,
data st or agge kabihf. Wﬂﬁﬁﬁ&&c§He§ﬁny§x%¥le&§aackéhsh&eoiﬁﬂi§%td¥£ er%emstwr&nqa
nmagnet o-optic data storage devic a patterned structure nmay al so be added

in the datuselcayealsotafifectithb abiligy &t storer malivetmiave elatag chntheasi] disekoemeni@fi n
decr eased ea avajlable for data.storage. As i i.dent fromthe fast
pace of thgﬁ? Prif t °Ph@°ﬁeﬁﬁﬁd“ﬁ‘3f e “%Fe@Flﬂﬁa%fgdatéaﬂlg@rt flaraagg; the 5\er
prices, thegegpokitcddvicehave re-witable discs, and the nunerous techniques
bei ng i nvestigated, further advances in the technology are constantly
desired and sought. What is needed in the art are advances in storage nedia
that enabl e st ofhegabowe disnes assodatad mithzauploying ifirstitsusfacd, andudingobardieldy near

field, appl (imticlqu%g have been addressed by utilizing metal, e.g., aluminum, and glass

Q ()

substrates. A disadvantage of using such substrates is the difficulty of creating a
pattern, e.g., pit or groové structure, on the surface to facilitate tracking of the
read/write device or definition of a sector structure. Once a pattern has been created
on the surface, the desired layers are disposed upon the substrate using various
techniques, such as, e.g., sputtering. Possible layers include reflective layers,
dielectric layers, data storage layers and protective layers. In the case of magnetic or
magneto-optic data storage devices, a patterned structure may also be added in the
data layer through magnetic read/write techniques, resulting in decreased area

available for data storage.

As is evident from the fast pace of the industry, the demand for greater storage
capacities at lower prices, the desire to have re-writable discs, and the numerous
techniques being investigated, further advances in the technology are constantly
desired and sought. What is needed in the art are advances in storage media that

enable storage media to be utilized in first surface, including near field, applications.



2 1 1 DEC 2006 WD 03/079344 PCT/US03/ 06775 TECHN CAL FI ELD The present
invention relates to data storage nedia, and especially relates to
poly(aryl ene ether) data storage medi a. BRIEF SUMVARY OF THE | NVENTION =
Di scl osed herein are data storage nedia as well as nethods fot 18kl and
processes for using the sane. In one enbodi nent, the storage nedia

conpri ses: substrate conprising a plastic resin portion, wherein the

pl astic resi ﬁ”‘b?ﬁ"’f’?"dh conpri ses poly(aryl ene ether) andPar8§pERe
material, wherein the styrene material is selected fromthe group

consi sting of polystyrene, styrenic copolyner(s), and reaction products
and conbi nati ons conprising at | east one of the foregoing styrene

material (s), HHHENCGEEELIRyer on the substrate. The poly(aryl ene ether) has
a wei ght average nol ecul ar wei ght of about 5,000 to about 50,000 AMJ, and
the polystyrene ITas pasifeir@bition EERIRD AR REHEeAhede a8l bspBdialipR@ktes 60, 000 to
about 300, 000 Ayg/U The data'|layer can be at |east partly read from
witten to, ofebarysmstienkdapstarsgemedie- by an  energy field. Additionally,
when.the energy field contacts the storage nedia, the energy fieldis

i nci dent uponBRIEF SUMMARYY®F THETMSVENTION oul d be inci dent upon the
substrate. In one enbodi nent, the nmethod for retri evi ng data conpri ses:
rotating the stor i kec ener. rage nedi a
such that the enerrgy igﬂgﬁéégnagéagac%tdg t;%lea A eas’olmte O?S%%%mﬁeﬁso%e it can
be incident uprosessehdorsming theatame. dmdne wmitoﬂirmantr\@stmﬁ@rmnha amptis@mat he dat a

| h PTI ON OF TH 1]
cr ogs- Secti onPuHs KEpPRiEoR BHA T PP G e EaP e S o

enpl oyi ng an @ptpmaalﬂo;y(aﬁ:ﬁaareﬂemb&ﬁ faastygene el whereh the StiesSmaenal isonal
|IIustrat|ono [

wite system.using one possiple di nent of a
storage nedi a0 te? ﬁgmg{’ee%‘gfﬁ cof‘ ?fg‘ﬁtofB‘ﬁyW??rﬁ’ ﬂ’”F’ﬁ@ﬁ‘prB’ﬁ‘Ef(ge 1ea6000 he dat a
st orage | ayerpraduconid pembinatipns Nomipgéing 1€ 184sDSoné adfe the foregoing styrene
material(s), and a data layer on the substrate. The poly(arylene ethér) has a weight

average molecular weight of about 5,000 to about 50,000 AMU, and the polystyrene
has a weight average molecular weight of about 10,000 to about 300,000 AMU. The
de;ta layer can be at least partly read from, written to, or a combination thereof by an
energy field. Additionally, when the energy field contacts the storage media, the
energy field is incident upon the data layer before it could be incident upon the
substrate.

In one embodiment, the method for retrieving data comprises: rotating the
storage media, directing an energy field at the storage media such that the energy field
is incident upon the data layer before it can be incident upon the substrate, and

retrieving information from the data layer via the energy field.
DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-sectional illustration of a prior art low areal density system

employing an optically clear substrate.

Figure 2 is a cross-sectional illustration of a read/write system using one
possible embodiment of a storage media of the present invention with a light incident

on the data storage layer without passing through the substrate.



3 1 1 DEC 2006 WO 03/079344 PCT/US03/06775 Figure 3 is a cross-sectional
illustration of one enbodi nent of a magnetic data storage substrate of the
present invention. The above-described Figures are neant to be exenpl ary,
not limting, nerely illustrating sonme of the potential enbt)g'})?zﬁﬂﬁs of the
present invention. DETAI LED DESCRI PTI ON OF THE |.NVENTI ON A storage nedi a
can conprise enous or non- honogenous poly(arylene ether)/styrenic
mat eri al subs??tg?@%ﬁat can be forned in situ with the dPSTMUEWISTTF f ace
features disposed thereon on one or both sides, a data storage |ayer such
as a magneto- optic material also on one or both sides, and an optional
protective, dielectric,,and/or reflective |ayers. The suhstrate.can have a
substantial |y homé@‘ﬁlgu?sfs % gﬁgfsgﬁfonalc‘glﬂ%%e@ °o?ne(,38’itf9(g§w©te‘gsr?e’f’?%??h% th

vari ous typesdansioggonesnic®fthe preseit vertioaent  enpl oyed to increase
stiffness wi thout adversely effecting surface integrity and snoothness.
The substrate can LS 2SI | end. of | v.Gar.yl e her)
(PAE) and a styre%ﬁ%wﬁgfgersﬁéq%hg%fﬁggﬁg%g tlogﬁg)f)ermgggsgp&tlﬁ@ﬁn&&% e
substrat e canillegraing spene of thie poteytiab pabdatntsafdtiequresent 8tvemtieni ¢ copol yner (s)
(e.g., styrene-co-acrylonitrile (SAN) and/or styrene-co-mal eic anhydride
(SMA) ). I n onpreAlIasH PESERIPTIN SF OAORVERIGN CONprises PAE with a wei ght
aver age nol ecul ar wei ght of about 5,000 to about 50,000 and pol ystyrene
with a weight average nol ecul ar wei ght of about 10,000 to about 300, 000,
wherein all nol ecut g?fﬁ%épiﬂﬁ% Cap SPTBPYSeiadIogPRLapuSiof neprhomogenor ROIY(RYIERE  ( AML)
unl ess ot her wigysipesit aRlal Sbff&! @R dn bl Sited RARMIHEAL BbsibP@aRROUL 20 W %
of the PAE has a wei ght average nol ecul ar wei ght of less than or
equal to aboufeatures digprged tipreon encang of beth sides, &éaimstoregs laysotich 3 MREIStET ef erred,
and | ess t hangg Al alicCon SR both sied/0aRS REGI B YroRlefle® ffeRetit n@t ai N

i nprovenents in processibility and to tailor nechanical properties. The
conposi tion cEHetiypdpese | Bigssubpimte orn bejsar sebstantinhiythog®eenons, paErednd | ess

2 Patnhgr equal cdneav@Patdon® Yorfey, YWiRl VTR EYPE! Aa RAmEHOBr ot it wei ght

employed to increase stiffness without adversely effecting surface integrity and

smoothness.

The substrate can comprise a single phase blend of poly(arylene ether) (PAE)
and a styrenic material or the reaction product thereof. The substrate can comprise
polystyrene (PS) and/or a styrenic copolymer(s) (e.g., styrene-co-acrylonitrile (SAN)
and/or styrene-co-maleic anhydride (SMA)). In one embodiment, the storage media
comprises PAE with a weight average molecular weight of about 5,000 to about
50,000 and polystyrene with a weight average molecular weight of about 10,000 to
about 300,000, wherein”all molecular weight herein is given in atomic mass units
(AMU) unless otherwise specified. Preferably, less than or equal to about 20 wt% of
the PAE has a weight average molecular weight (M,,) of less than or equal to about
15,000, with less than or equal to about 10 wt% preferred, and less than or equal to
about 5 wt% especially preferred to obtain improvements in processibility and to tailor

mechanical properties.

The composition can comprise less than or equal to about 90 wit% PAE and
less than or equal to about 90 wt% styrenic material based on the total weight of the
composition; with about 25 wt% to about 75 wt% PAE and about 25 wt% to about 75



conposition; wth about 25 wt%to about 75 wt % PAE and about 25 W% to
about 75 4 11 DEC 2006 WD 03/079344 PCT/ US03/ 06775 w % stlylrlhi280bmat er i al
preferred; and about 40 wt % to about 60 wt % PAE and about 40 wt%to about
60-wt % styrenic material especially préferred. Note also that the total
content of the | ow nol ecul ar weight PAE (e.g., a weight average nol ecul ar
wei ght of less than or equal to about 15,000, or an intrinsic viscosity
(1'V) of bel owo@lapeis 0.25 deciliters per gram (dl/g) (a®CHEsRO’&d i n
chloroformat 25C)) is preferably less than or equal to about 20 wt% w th
| ess than or equal to about 10 wt% especially preferred to prevent severe

enbrittlenent of the material. In a ternary blend, the styrenic nateri al
can conpri se &bGutyruiomasriab prfaed; 200 ahguodGwi’y ot apperfd WidnRARdEbodt wt % t o

about 99 Wt % 3 o Gab R 80| MOl ROl gﬁéfe%é&. ONGR Qb thaPlle Mt %

pol ystyrene and about 10 wt%to about Yo st'yreni ¢ copol ymers
preferred, andotdronentse the devt aolssyen weagwRAGigsst Yeighicavamee mblselar 10 wt % t o

about 50 Wt YouRiht SNES tRARR! IR kS aRPE08! dron B i&dsiyRRPEA bR t he
total weight of g%‘he styr enie}c5 rrataeri al. In rBegmn’oo |S(r?rcre‘ﬁt&gm\xgg?e gug‘?yr enic

copol yner i s &hPF drdddectlites st gisbidE) (Romeasvred iim chlerofermy pteBi°Ecispol yrer
shoul d be | esgydrdialy Rt ogé?lﬁpllo%bﬁ?ﬁ@ﬁm, Wit ¥sEHhn or dqftal & M6kt 1h QeI Ntai n a

si ngl e-phase bl end.” Even at [ow co-nononer content, single phase blends
are dependent tRseipllt Preferred tcprevant grvergHambgittiemprd oAl wetepdndnte emaryt he

- ¢ . - | ini AN Wi th
CO- nonomner CofRfH4 thei §REni € ¥ ARRAISan CQhprRe W Pt lﬁ% ?tfhlq% )5/9) ?g/@gg 1y e AN W

about 6 nole%acrylonitrile content, f m sci ved across

al | conpositi @ahtbour hgedo shont PAF 4 ptyrnie porolymeisnwitls abous 20wi% 1o dbvutof | ess
than or equal ohQy@pQlysthhestd afl] Abbut 10f wiohGo AESY | BNiyfoh | dyRerf OB ~

i ncreased to about % lrryr% e% at hgn uf ul | n/?s%i gﬁ(l?y%}s slt}g%]gcer(%})g{};"gér oss all
conmposi ti on r &FEsdgnf pbqup PO WEktq ApopicOyt% polyst@ent| shd pbaqunED 1% tropbout wher eas a

hi gher |V mat 8pivads et copBfyhst SEpel iR prorr@UIRL bifdn3ROME Feidd o kfed)
~exhibits inmsci _bislﬁﬁy ‘imrl? ?ﬁe abpgult% nol ’e%t oa%gout %10961 €% PAE range.

Simlarly, a teFR&mMASRend can be enpl oyed utilizing PPE, polystyrene and a
styrenic copol ynmer. As above, full mscibility is observed in the case of 6

nol e% In embodiments where a styrenic copolymer is employed, the co-monomer
content in the styrenic copolymer should be less than about 25 mole percent (mole%),
in order to maintain a single-phase blend. Even at low co-monomer content, single
phase blends are dependent upon the molecular weight of the PAE component and the
co-monomer content, For example, for a PAE/SAN blend containing SAN with about
6 mole% acrylonitrile content, full miscibility is observed across all compositional
ranges for PAE with an intrinsic viscosity IV of less than or equal to about 0.33 di/g.
If the acrylonitrile content is increased to about 8 mole%, then full miscibility is
observed across all composition ranges only for low IV (e.g., 0.12 dl/g) PAE blends,
whereas a higher IV material (e.g., greater than or equal to about 0.33 dl/g) exhibits

immiscibility in the about 40 mole% to about 60 mole% PAE range.

Similarly, a ternary blend can be employed utilizing PPE, polystyrene and 2
styrenic copolymer. As above, full miscibility is observed in the case of 6 mole%
acrylonitrile styrenic copolymers. For 8 mole% acrylonitrile, miscibility is observed
when the SAN content is less than or equal to about 30 wt% or greater than or equal to
about 70 wt%. The case of greater than or equal to 70 wit% SAN, however, results



acrylonitrile styrenic copolynmers. For 8 nole%acrylonitrile, mscibility
is observed when the SAN content is |less than or equal to about 30 wt % or
greater than or equal to about 70 wt% The case of greater{tf@ne equal
to 70 wt % SAN, however, results 5 1 1 DEC 2006 WD 03/079344 PCT/ US03/ 06775
produces a bl end possessing a |low glass transition tenperature (e.g., below
about 130C.). The term poly(arylene ether) (PAE) includes pol yphenyl ene
ether (PPE) XP3apdidy(aryl ene ether) copol ymers; graft g %%%5;
poly(aryl ene ether) ionomers; and block copol yners of al kenyl aromatic
conpounds, vinyl aromatic conpounds, poly(arylene ether), and poly(aryl ene
ether), and the |ike; and reaction products_and conbinations conprising at
| east one of ®PIues e SLBHnEossesHEE 8 I | 51388 trapsifjop (tepRAraSHE (-t BFl™ DoBer se, are
known pol ymer g3@enprising a plurality of structural units of the formula
(I'): wherein for each structural unit, each Q@ is independently hal ogen,

primary or second | oner. al kyl (e al kyl contai ni ng _up 7 carbon
atons), phenyl, h e&mw‘ﬂ%ﬁ%m‘éﬁk@@w@% BolRhsBine <gier (Ptp%) and
hal ohydr ocar bpoig¢ayyient etherd) Rogdlyrhedsd gfafi sdBolyrGérs; RN (aYIemTtetiedidficiiess; bdte hal ogen

and oxygen at - and each i s independently hydrogen, hal ogen, primary
or secondary I%g’\%é rco-?fﬁ@ s %%WV], apg)e %ICRWP?““d%yHPﬂcHP’BﬁWOW"R?g“‘Q

hal ohydr ocar besigeyyleas etherd)] #Rolypiryiéde diieBf SidohE Yike; R8E Peablioni produdth kad  OF

phenyl, especially Cl alkyl, and eachogz i s hydrogen. Both_ honopol ynmer and
copol yner pol W‘ﬁl?l%}/ﬁ“@%c%’?ﬂﬁ’éinﬁ ap jeasti qie |of; dhedforegpias: 39 dhcolifice PUAHIER yers are
t hose cont ai nieth&)@pe@s@!iﬁekﬁ&wnpﬁ%@%fpﬁfsihga PR of su%ﬁéutra@l?ahi% SEQRO! yer s

, for

i ncl ude random copol yners contai ni ng exanpl e, such units in
combi nat i on witRus @& gwWherpigelen gach stctrab pgit, caeh € e independeatiy halegsol yer s

derived frompsRRgloyEesid@alibw a 1(3.g§a1ﬁ}1fésﬁt£m#ngh§fb0ﬂ cat¥oh Btoms), phenyl,
2,3,6-trinet héilfﬂphenol .. Also_ included are poly(aryl ene ether) containing

moi et i es pr epdplediobyamyroaiie dydrgsarienoxysahbalehwdrogarbangxy, harein gt feast freo
pol ystyrenes, c@boibrhs fparaRURY Kb b SyMrSASnE Lh@ keh IR is Walehuer@HP! | NY

agents such aﬁ | ow nmol ecul ar wei ght pol ycarbonat es, qui nones, heterocycles

and formals uRSEPEE rhelagem. o RTimArYK S wiccrrdtRe r lowrr halkshe Rhgloblogkdups

hydrocarbonoxy or halohydrocarbonoxy as defined for Q'. Preferably, each Q' is

alkyl or phenyl, especially C,4 alkyl, and each Q? is hydrogen.

Both homopolymer and copolymer poly(arylene ether) are included. The
preferred homopolymers are those containing 2,6-dimethylphenylene ether units.
Suitable copolymers ir}clude random copolymers containing, for example, such units
in combination with 2,3,6-trimethyl-1,4-phenylene ether units or copolymers derived
from copolymerization of 2,6-dimethylphenol with 2,3,6-trimethylphenol. Also
included are poly(arylene ether) containing moieties prepared by grafting vinyl
monomers or polymers such as polystyrenes, as well as coupled poly(arylene ether) in
which coupling agents such as low molecular weight polycarbonates, quinones,
heterocycles and formals undergo reaction in known manner with the hydroxy groups
of two poly(arylene ether) chains to produce a higher molecular weight polymer.
Poly(arylene ether)s further include reaction products and combinations comprising at

least one of the above,



of two poly(arylene ether) chains to produce a higher nol ecul ar wei ght
polyner. - Poly(aryl ene ether)s further include reactlon Eqﬁqu@g and

conbi nati ons conprising at |east one of the above. 06

031079341 PCT/ US03/06775 1t wiil be apparent to those skllled in the art
fromthe foregoing that the poly(arylene ether) contenplated include al
those presently known, irrespective of variations in structural units or
ancillary ch B#&Leatures The poly(aryl ene ether) gemansgbiiogr7Ras an
intrinsic viScogi y (1V) of about 0.10 to about 0.60 deciliters per gram
(d1/g) as neasured in chloroformat 25C. It is also possible to utilize a
high intrinsic viscosity poly(arylene ether) (preferably greater than or
equal to about 0 26 will bg hpparedt  these skilled iim SHeCartv fr&f Qkd foyegpmgyliaarﬂ,el ene et her)
(preferably I i nat.i on. rmning an
exact ratio, '%‘IEFC etger%f&?eﬁ‘pla&e%v‘ “é%%s% {hgs)g pé?s%r'%ﬁ o \MT‘ISP“BE"p ﬁd sonewhat
on the exact vmtwnsmssmct\mam:smtanaﬂarpﬁheﬁﬂim falryd. ar yl ene ether) used and the
ultimate physical properties that are desired. Suitable base titratable
functionalized po'%@@()w{aﬁwﬂe %&Eé&e{aﬁfhﬁsan'JMSH%msgyg gt%hd imted to,
those prepared via reacti’on with an appropriate acl r “anhy

functi onal i zato ayautdE secilitrs peregramriilie) asmwglrleplapreﬂnmyt #8Ct trigalet | on of

I I d
oL RStk s Sl 3R S LAY oiarag e

eic ac Maric raconi ¢
anhydride, cif &awhite ah@litcp 25 dég)omdca éﬂ%yldmnde viscastta pohyiagylenei etherhconi ti c

anhydride, acqpishiy fsd & %quuﬁf‘ﬁ d.2520 rﬁc@% 511]”5&3 19%‘%; efhpfr oxy

carbonyl conpounds |ncIu oxyll acl as ci c acid and
mal ei ¢ aci d; ™er Wﬂ&ttwoegmwc Bis¢opitiesong lveqdz wilbdeper®l shntewhad aonlgbx pkact

anhydride, s Uﬁx'ihn@§ vIsE\ﬁlthés ofhS o arfiGle dh uied a{?d' th&utflms Lﬂswﬂ% pékd ve such as

the phenyl ester; trinellitic anhydride” aryl esters, ng trinmellitic
anhydri de pheﬁ?Iaf%‘éqﬂF‘i‘S'yl ate; and reaction products and conbi nati ons
conprising at |east one of the foregoing, anong others, can be enployed.
Al ternatively, polSpftstie/bsse €itr@ithe fuhctionNiZo@ psiyaslehdaiadr) Zewds Wckube, &ﬁi: dic or

: ﬁtcfﬂfj eaCI di Carg notul S1te|d Qo %mssclél Ip}eg'a%de vu? E')Ja}:/ne()rx]xtwﬁh%)é%;rrl})jrlopensateogmdsclﬁl’%gh dri é: esses
functionalization agent. For example those prepared by melt reaction of poly(arylene
ether) with alpha, beta unsaturated carbonyl compounds, including maleic anhydride,
maleic acid, fumaric acid, citraconic anhydride, citraconic acid, itaconic anhydride,
itaconic acid, aconitic anhydride, aconitic acid, and their esters and amines; alpha-
hydroxy carbonyl compounds including carboxylic acids such as citric acid and maleic
acid; derivatives of 5-hydroxybenzene-1,2,4-tricarboxylic anhydride, such as the 5-
acetyl-derivative or a 4-ester-derivative such as the phenyl ester; trimellitic anhydride
aryl esters, including trimellitic anhydride phenyl salicylate; and reaction products and
combinations comprising at least one of the foregeing, among others, can be
employed. Alternatively, poly(arylene ether) may be functionalized with acidic or
latent acidic groups in a suitable solvent. Examples of such processes include
‘metallation of poly(arylene ether) in tetrahydrofuran (THF) followed by quenching
with carbon dioxide or capping of poly(arylene ether) in toluene solution with
trimellitic anhydride acid chloride. Typically, less than or equal' to about 10 wt%

functionalization agent can be used (based on the weight of the poly phenylene ether



netal l ati on of poly(arylene ether) in tetrahydrofuran (THF) followed by
quenching wth carbon di oxide or capping of poly(arylene ether) in tol uene
solution with trinmellitic anhydride acid chloride. Typically, less than or
equal to about 10 wt % functionalization agent can be used (based on t he
wei ght of the poly phenylene ether 7 1 1 DEC 2006 WO 03/ 07934
PCT/ US03106775 and the agent), wth less than or equal to about 6 wt %
preferred, apg 9{4 1.5 ww%to about 4 wt% especi al | ypermeshaoorsd. | n
addition .to the poly(aryl ene ether), one or nore polystyrenes (PS) nay be
included in the conposition. The term "pol ystyrene"” as used herein includes
polynmers prepared by nethods known in the art including bulk, suspension
and enul si on apichg/agent), »dthiless thambi eghal ¢oabvioal Gwigs prefeast, arBbovt 96 et% &t r uct ur al
units derived the fornmula wherein R5 is hydrogen, |ower
al kyl or hal og%oﬁpwﬁesgp&% efege%al ogen or lower alkyl; and pis fromO to
about 5. Simlarly in _additjon to the poly(arylene ether) one or nore
styrenic copol ymapaddiin 19dhe privarens iher) RES efonere splyshaencs FS) may Bescr i bed

conmposi tion. jkRdedifHomptibal TRttt "pAPRYER b usdd rmx?ﬁx?z’lﬁ&gli)&)ﬁﬁéwo' ymer" as
used herein includes palynmers prepared by net ho s known int art

i ncl udi ng bul Rrepases By methgfs kprvn @nile srtowclpding fulki suspsngipn apofBylsiely at | east

one monovi nyl paRémhiich, Rnbh QSRR 1easth<saw,eo? s@hciRNGiYts AYdveRHORRS | C
hydr ocar bons |nclude afk | -, cycl ogl al kylaryl -, aral kyl -

al koxy-, aryl wwmefaﬁ@e&m’eta “éﬁﬁgﬂt‘ﬁl{@@&? ﬂ?\”ﬁraB‘b{h?”’élOE‘tﬂn%dﬁlﬁ’a&l as wel |
as reacti on prAsgs bSloFBAIS AR PR aY¥Ps] sing at | east one of the
foregoi ng. Specitic exarrpl es | ncI ude: styrene 4- met hyl styrene,

3, 5-di et hyl styren n rene st yrene,

a-inet hyl vi nyl t ol fFélﬂle lyaugﬁ'?‘g R//Fleengbly °15’Fo SOb VBN, A TGt yr ene,
di br onost yr eneqpotyetfsanﬂyl uermma;u @nthe caﬁposeiloh irfithe rde&ﬁbddmampcpkttﬁducms and

nbi nat Conpk, Lo nQr_the- .
Copol yrer o, THENDeDRBFaE s gt 2P Farohhr B RbREDBIS & st yr ene

and a- nethyl Bttl_ymem@repaihesbe mashodsrdmewvic dntigi axt inchudinghaikyreuispensios hndis acryl i c
monomers i ncl gxg\&lgign polymerization employing at least one monovinyl aromatic hydrocarbon.

Examples of monovinyl aromatic hydrocarbons include alkyl-, cycloalkyl-, aryl-,
alkylaryl-, aralkyl-, alkoxy-, aryloxy-, and other substituted vinylaromatic compounds,
as well as reaction products and combinations comprising at least one of the
foregoing. Specific examples include: styrene, 4-methylstyrene, 3,5-diethylstyrene,
4-n-propylstyrene, a-methylstyrene, a-methylvinyltoluene, a-chlorostyrene, a-
bromostyrene, dichlorostyrene, dibromostyrene, tetrachlorostyrene, as well as reaction
products and combinations comprising at least one of the foregoing styrenic
copolymers. The preferred monoviny!l aromatic hydrocarbons used are styrene and a-

methylstyrene.

These polymers contain a co-monomer, such as acrylic monomers including
acrylonitrile and substituted acrylonitrile, and acrylic acid esters, and/or maleic
anhydride and derivatives thereof, e.g., maleimides, N-substituted maleimides, and the
like. Specific examples of co-monomers include: acrylonitrile, ethacrylonitrile,
methacrylonitrile, a-chloroarylonitrile, b-chloro-acrylonitrile, a-bromoacrylonitrile, b-
bromoacrylonitrile, methyl acrylate, methyl methacrylate, ethyl acrylate, butyl
acrylate, propylacrylate, isopropyl acrylate, maleic anhydride, methat;rylonitxile,



acrylonitrile and substituted acrylonitrile, and acrylic acid esters,
and/ or maleic anhydride and derivatives thereof, e.g., naleimdes,
N-substituted rmal ei m des, and the |ike. Specific exanples of co-nononers
include: acrylonitrile, ethacrylonitrile, nethacrylonitritﬁ 0
a-chloroarylonitrile, b-chloro-acrylonitrile, a-bronpacryl PEQ? @ b-
bromoacrylonitrile, nmethyl acrylate, nethyl nethacrylate, ethyl acrylate,

butyl acrylate 7oropyl acrylate, isopropyl acrylate, ngl-gjseaghydride,
met hacryl oni WMOWEH#4g” 171 DEC 2006 WD 03/ 079344 PCT/ USO3/ 06775 nal ei m de,

N-al kyl mal eimde, N-aryl maleimde or the alkyl or halo substituted N
aryl mal ei m des, as well as reaction products and conbi nati ons conpri sing at

| east one of mfahﬁm&@n\%@t ﬁ@eﬂﬁﬂa{h\l-ﬁylmﬂsﬁre%r mlhmlmr%&ersﬁ@émﬁmmers are
acrylonitril e?rlyllrg]a ﬁ?j anhydride, et hg acrylate, and peth nmet bacryl at e,

with acryl oni > Ha{ell 2% reaction ProATcfeand Somhinations Gomprising & léadt Of¢he anpunt
of co- nononer 6&he foregslemcrym Iﬂdﬂ@mﬂﬁﬂ yxfetpféfafba oGy A8 hcrfléiitrildinieic However ,

the level is ral pre ercenta e of reater than or
equal to aboli y‘gd%’of’%ﬂ ac ?f‘ @éne?’r’(glf)i‘eg‘ﬁ rdgita) it gerdpitie o walpiso, with
about 4 nol e%xﬁmdndabapu@allj@ram}ee.% preferred, and about 6 nole%to about 10
nol e% especially preferred. Especially pref erred pol ystyrene copol yner

resins include polpyf %an?Qﬁo-rﬁ@Joﬁhrﬁs%?{é%gfn nt%le)aops&%ﬁ%%i}&éagr e(,ag}?d to as

"SMA" and pol é(styrene acrylonitri "SAN'. For
the purposes BpPwevRe thsleveldngenempiiy mr%mtlamﬁpORPBrcwtaa&atsflgreatbﬂ tbartdnaquatthe styrenic

co pOI ymer rengioh 4 thoRos L& tg{]p\?rrgeﬁp%) 1§ gLo\M 55('}1181%, \EﬁFab%QtnP Q0% As such,

it is desirable that the copo e a ran Ver sus ablock
type copol ynefboug Ill%ltmq}a%lIPEPf¢f@édalldoal{ma§elngle%atpaaerﬂ0 mdlst%t gsperdllyy, t he

bl end may opt peRrald ysaJegasmcﬁ@feawﬁaa?&y,&u ofifthe R4S i Mfégb()ﬁ'gsm?@t' oxi dants,

such as, for exanpl e, organophosphi exanple, tri
pheny| ) phos phfgleic aphydgde), comgonly_sfsrrsd tobas HFMMAB lers pii(starenchposylanitefledi - t -

but yl phenyl ) pesainapibrddiohs '‘@iamposphi te or distearyl pentaerythritol
di phosphite; al kyl ated nonophenol s; pol yphenol s; al kyl ated reaction

products of pol yptl}en%e purposep of the present application, it is desirable that the styrenic
copolymer remain in a single phase blend with the PAE component. As such, it is

desirable that the copolymer be a random copolymer, versus a block type copolymer

that would lead to phase separation.

Additionally, the blend may optionally also contain various additives, such as
antioxidants, such as, for example, organophosphites, for example, tris(nonyl-
phenyl)phosphite, tris(2,4-di-t-butylphenyl)phosphite, bis(2,4-di-t- ‘
butylphenyl)pentaerythritol diphosphite or distearyl pentaerythritol diphosphite;
alkylated monophenols; polyphenols; alkylated reaction products of polyphenols with
dienes, such as, for example, tetrakis{methylene(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate)] ~ methane,  3,5-di-tert-butyl-4-hydroxyhydrocinnamate
octadecyl, 2,4-di-tert-butylphenyl phosphite; butylated reaction products of para-cresol
and dicyclopentadiene; alkylated hydroquinones; hydroxylated thiodiphenyl ethers;
alkylidene—bisphenols; 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,



di enes, such as, for exanple, tetrakis[nmethylene(3,5-di-tert-butyl-4-

hydr oxyhydroci nnamat e)] nethane, 3,5-di-tert-butyl-4-hydroxyhydrgei @]amat e
oct adecyl ,W%,(ﬁl-o%sj%ert- but yl phenyl phosphite; butylated reaction products
of para-cresor " 244 di cycl opent adi ene; al kyl at ed hydr oqui nd{dQS0306775

hydr oxyl at ed t hi odi phenyl ethers; al kylidene-bisphenols; benzyl conpounds;
esters of beta-(3,5-di-tert-butyl-4- hydroxyphenyl)-propionic acid with
nonohydri ¢ or pol yhydric al cohols; esters of

bet a- ( 5- t edistdagylihiopropipdatex ydiaurditighrppienate,) - prddpi aditrideaylibdodipropionataphydr i ¢
or polyhydri.c alcohol g;. esters of thioal kyl or thioaryl conppounds, such
as, for exm‘feé, OfCEe‘f-@ﬁvﬁéeééw@/?*"v@%@%@ oyAhpiopionigsedide gnd she T as

di stearyl t ky ' t | ' ' andiqQr, :
ditridecyl ?ﬁ%%?%ﬁo%?ﬂ%tg ag% ¥§g§in§?5&pé&ﬁﬁ-ﬁs%g $t'one of the foregoing

bet a- ( 3, 5- diticadantbut yl - 4- hydr oxyphenyl ) -propi onic acid, and the like, as
wel | as reaction products and conbi nati ons conprising at | east one of the

foregoing anti X%Kg.ants. Rei nf ﬁrci ng, agents, fillers, and other additives
and the Iike, age PIcingagepts, fiflgrs. a’tsir?}g?fc*{délt&’ﬁa ape Hhsi e Avsll abrR3ctN ng at
| east one r &R JRY, r t | us of
t he subst rgiogfugt?t&lﬁs | nﬁg%%dgﬁtso}rﬁ{)d\fvle}l e%@%%%? ggﬁetﬁe E‘?}gé‘g‘ﬁgg“a&;ﬁ QH%% er

phase not asbdetcs fricyeasé ftke mddidussof flrRcaubetiatt t i i findpdfai hd@evaattat thes
such, special processing conditions during injection nnfding ma

be
required t8resaiies e Hlerphage apkrdvessebyoaffect ther suefacoiqualitsisif dhmgmhféﬂ Ipet. parts.

Fill i i t h as. f. | i |icat t ani

il oxt do (1o 23Eh eRblal BRbcBREIK Sondhithl) diPine e B PR Gne toaviteglined 1o b mok

graphite, emdued wi @deqridy esmboth Csurficé dwherA Mol Wll%&iﬂaﬁf wepille@Saigact i on
e

products and conbinations conprising at |east one of | foregoin
addi ti ves Feinforring agantuisueh a ifer qxampia. dilicates,ditaninmodioxidn (T glass, zih¢ ber s) |

compr 1 51 ngCSr (212} HEASRes fAShFUB mBR; etanbie.saffi G ehonmn 6 R Ep! oyed.
XAl o ol G o) bace Apaat s D PR e AR cPRBatioRe QIR e Sl B 1"
monst ear at the foregoing addityps in Ube dbenrdfefibers (imbiding epatimwonks ad ¢Hopped and
thermal st %gei:rlsi Zt?arkses,( ggxio tixbces,pg&se eg?gogr%i%ies, and the like as well as combinations
comprising at least one of the foregoing forms, may optionally be employed.
Furthermore, other additives can also optionally be employed, such as, for example,
mold release agents (pentaerythritol tetrastearate, glycerol monstearate, and the like);
UV absorbers; stabilizers such as light and thermal stabilizers (acidic phosphorous-
based compounds, hindered phenols, and the like; lubricants (mineral oil, and the
like); plasticizers; dyes (quinines, azobenzenes, and the like); colorants, anti-static
agents (tetra alkylammonium benzene sulfonate salts, tetra alkylphosphonium benzene
sulfonate salts, and the like); anti-drip agents; among others, as well as reaction

products and combinations comprising at least one of the foregoing additives.

The data storage media using this blend can be produced by first forming the
thermoplastic composition using a conventional reaction vessel capable of adequately
mixing the various components, such as a single or twin screw extruder, kneader, or'
the like. The components can either be simultaneously’fed through a hopper into the

extruder, or the styrenic material(s) can be introduced to the extruder and melted prior
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based conpounds, hindered phenols, and the like; lubricants (mneral oil,
and the 1like); plasticizers; dyes (quinines, azobenzenes, and the |ike);
colorants, anti-static agents (tetra al kyl ammoni um benzene IsiUlECoxgst e
salts, tetra al kyl phosphoni um benzene sulfonate salts, and the like);
anti-drip agents; anong others, as well as reaction products and

conbi nations ¢ rising at | east one of the foregoing additives. The data
storage medi & E%?&“f his blend can be produced by first PEFEFEGHThe

t her mopl asti c conposition using a conventional reaction vessel capable of
adequately m xing the various conponents, such as a single or twin screw
ext ruder, kneadktrar, or hhe | i ke. The copponents can_either he

si mul t aneous! Hetfditap gt i ELthiggmerent sticking bthe EAE, (Theextryger shoulddey r anj ¢
materi al (S) Gadinthifed AlalsQEidefly high tehPeittd td ARt (R SmpBAchB vilbit@husink0 1 1 DEC
2006 WO 03/079344 PCT/US03/06775 to the addition of the PAE to prevent
sticking of tdseonmesitionfiwrest Terareraternof dPope2 70 thibepih g G rambesyed,i ci ent | y
hi gh tenper at it Ao ition

t her eof . Terrpt‘?g?%éraérsﬁ%%afc g%%%@@%g?%&% o’u?ﬁf;gboo ta?:gldn&btg %’?gﬁw\g\n t h about
280C t 0 aboutespRplly pretefred.r Sinhilacky; theatsidence2gin the extnuiex shads 8 cantrpidedi al | y
preferred. Sipil.-arly, | i i r . e
controlled ttgyﬂﬁlﬁﬁ%idgéé)gﬁ)gég%gg‘# |%ctﬁ'.u§%%gﬂ5§es%%ﬁuﬁfejt§ a(b)‘sﬁﬁgls@“%han or
equal to aboumif ommarstaestypitatiyrinployedyoiith leas thart greiqezd td apow 2phiopeedrredyi t h | ess
t han or equal about 2 mn.preferred . and.|less than or equal to about 1
mn especi al Iaﬁagersse?'g??ré" . r?bg?teltrgmee%ef’ﬁgxgﬁfe ?§o the desired form
(typically pellets, sheet, web, or the |ike) the mxture can be filtered,
such as by nelt f Phortietuderdingr the idesitgd dorof (tpielly peliets, gmekwelprortlive | i ke, to
renove undesi ] r..de | Lo [ ts, he
conposi tion hlg{gpgiggﬁﬁgl&e gcglﬁggg@t&fa@ S@%’ngsb %{r{rirletegﬂg %@gﬁee%aé’?g%&g or age
medi a, or anypadk leethe Hkss ia reppove undedingbl¢ £oritamsinanktsam derompeditiatpsqduets.c. ) usi ng
various nolding and processing techni ques. Possible nol ding techniques

i ncl ude i nj ect i on onBDki AehpolifcHThidbdeh QRERSAS it L RCKHART SRR ON,
rotary nolding, two shot nolding, mcrocellular nolding, filmcasting,
extrusi on, prEgageredin, Ay ambother desresddirtinde (fdmel lentses, bliekts, ei¢.¥ usingevagiovposi ti on

is enployed E}ﬁolaing%B@pl%k&giﬂg?ecﬂﬁ%e@ﬂ Po¥ible molding techniques include injection

molding, foaming processes, injection-compression, rotary molding, two shot

molding, microcellular molding, film casting, extrusion, press molding, blow
molding, and the like. If the composition is employed as a data storage media, for
example, additional processing such as electroplating, coating techniques (spin
coating, spray coating, vapor deposition, screen printing, painting, dipping, sputtering,
vacuum deposition, electrodeposition, meniscus coating, and the like), lamination,
data stamping, embossing, surface polishing, fixturing, and combinations com.prising
at least one of the foregoing processes, among others conventionally known in the art,
may be employed to dispose desired layers on the PAE/styrenic material substrate.
Essentially, the substrate may optionally be formed, in situ, with the desired surface
features disposed thereon on one or both sides, a data storage layer such as a magneto-
optic material also on one or both sides, and an optional protective, dielectric, and/or
reflective layers. The substrate can have a substantially homogenous, tapered,

concave, or convex geometry, with various types and geometries of reinforcement
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exanpl e, additional processing such as electroplating, coating techniques
(spin coating, spray coating, vapor deposition, screen printing, painting,
di ppi ng, sputtering, vacuum deposition, electrodeposition, §ISCUS
coating, and the like), lamnation, data stanping, embossi rgl, D& uiitace
polishing, fixturing, and conbinations conprising at |east one of the

f oregoi ng pr ,.anong ot hers conventionally known in the art, my be
enpl oyed to g?é%@%% desired layers on the PAE/styrenic mECEUSUI6Ta bst r at e.
Essentially, the substrate may optionally be formed, in situ, with the
desired surface features disposed thereon on one or both sides a data

t I th sides,
and an-opt 1 oneiigyEefoBRS g Albrt B e fLPelB bl Mgl he

substrate canmﬁamemhmsmbstantlally honbgenous, tapered, concave, or convex
geonetry, with various types and geonetries of reinforcenent 11 1 1 DEC
2006 WO 03/ 079344 P KTV I _ stiffness
wi t hout adversely q%é ?QnégghﬁiécgﬂéhlggélYnﬁggkgggﬁ%ég %éggﬁ%%% exanpl e
of a PAE/ st yr@nid@d WAEést)fr%mc sma@mg@uhmde ahag ongyr bigiesalncomyrisetai bollownol ded
PAE/ st yrenic i ian HRY se a h Ilow
(bubbl es, cavmbq&a%gl l{eek}eg) rH%\p e¥al p?arsm(isﬁ ass ﬁe‘é‘lg‘tnpglc m aggg ceramc,
etc., in vari fmss subh)asrﬁbew sphems, efd.)x@res Dlamh‘ﬁroﬁahe @bma)e amvaous[hm)s ed on
t he bstrate, ar ayer ielectric
Iaye??s?, are P%%Vle%¥EV%'Mgﬁﬁﬂ?%wﬂéyﬁﬁgggﬁ?ﬂﬁﬁnf ‘ﬁfp“h g% y‘Tr‘aylers are
di sposed i n atless Mersaremdisbosbdlén tayosiande Whilite Ppodfiardia groducedex@apl e, for a
et & st or age PADES: b BrsREHrEF o dhe R EPORT LreterOes Figer
di sposed in cdum smxhge lalyérhdlblh&rls wyat tad then o @efibative lsj'«e@rdag&eoh ayednf8) may
conpri se any et er gapable of storing retrievable data, such as an
optical |ayer, ?a | ayer, or a magneto-optic layer, having a
t hi ckness of |ess than or equal to about 600A, with a thickness |ess than
or equal to aboutThggGii gretelsyeds) Rassobprie day angtrl agpbleaylseriagicl ude,
2:12‘m§rnt? []O: " allngr{é%%bgeﬁdarrt%isu%xés %chp(tl%zldqg]yela Smasghel:ujc(ioy%g 028 rgaegnbto!og‘ﬁc? la?eai{ th

having a thickness of less than or equal to about 600A, with a thickness less than or

equal to about 300A preferred. Possible data storage layers include, but are not
limited to, oxides (such as silicone oxide), rare earth element - transition metal alloy,
nickel, cobalt, chromium, tantalum, platinum, terbium, gadolinium, iron, boron,
others, and alloys and combinations comprising at least one of the foregoing, organic
dye (e.g., cyanine or phthalocyanine type dyes), and inorganic phase change

compounds (e.g., TeSeSn or InAgSb).

The protective layer(s), which protect against dust, oils, and other
contaminants, can have a thickness of greater than or equal to about 100p to less than
or equal to about 10A, with a thickness of less than or equal to about 300A preferred
in some embodiments, and a thickness of less than or equal to about 100 A especially
preferred. The thickness of the protective layer(s) is usually determined, at least in
part, by the type of read/write mechanism employed, e.g., magnetic, optic, or
magneto-optic. Possible protective layers include anti-corrosive materials such as
nitrides (e.g., silicon nitrides and aluminum nitrides, among others), carbides (e.g.,

silicon carbide and others), oxides (e.g., silicon dioxide and others), polymeric
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ni ckel, cobalt, chromum tantalum platinum terbium gadolinium iron,
boron, others, and alloys and conbinati ons conprising at |east one of the
foregoing, organic dye (e.g., cyanine or phthal ocyani ne type|dyesiis and-

i norgani ¢ phase change conpounds (e.g., TeSeSn or InAgSb). The protective
| ayer (s), which protect against dust, oils, and other contam nants, can
have a thi ckn‘?,ﬁ% &‘93, reater than or equal to about 100 to |ess than or
equal to aboul CPYN"#i th a thickness of |ess than or equafCHU"3§5at 300A
preferred in sone enbodinents, and a thickness of |ess than or equal to
about 100 A especially preferred. The thickness of the protective |ayer(s)

is usually determined, at least in rt, by the type of read/wijte
mechani sm eané‘ﬁQ?%g‘gP%lyﬁ?ﬁ' St B?IY‘(%%"P%‘?S Sl °‘i‘r’§5’h BWt ‘?P.“mg i bl e
protective | ayabén,ierD)| fiéngbthérs,Cl r@BiiMEprolicRl dndl cdmbielbna Somptisingifles (e. g. ,
silicon nitri g‘%s and. al ym num ni trides, anong others), carbides (e.g.,
silicon carbi §ERGOHPHEIEPENxi des (e.g., silicon dioxide and others),
polymeric 12 1 1 DEC 2006 WO 03/ 079344 PCT/ US03/ 06775 materials (e.qg.,
pol yacryl at es or pOheydieledinn &yers), widelr fremishodednon dna b béth silienofiel dhth ke
carbon, etc.),,6 anp ot hers, and reaction prqducts and _ conbinati ons

conpri sing at Stofaggglg erc?ﬂ%ar8f°ﬁf”h‘émlfl?9're§@%lfeﬁbc."gﬁf‘ﬂ]érsd‘?aélt@&‘iap}' Ve ﬁgﬁtk(‘isf whi ch
are di sposed ofupBLo0Exchedinly HbEES000R dnb Qs Gt & abdhio¥BAE PoadE dRRREriar e of ten
enpl oyed as h?at controll, rzésgca,n ty,|toi_ cally have a thickness. of up to or
exceedi ng abotfyes MSHYADLRLES £s8-4 sHifen Ritrids Aliiripgp aitridspand; otfers): orideEe€r i ¢

| ayers i ncl udelufiifvid @Rfde); Ccathides Sfelgl, CIboR | daftidd$, arfdl YiTdyS Ui Ndobbindons and

ot hers); oxides (e.g.,. alum numoxide); carbides (e.g., silicon carbide);
and al | oys anQoEBHE Al 8e otBaforsesinggmeps plhergpaterinds competinte Wiginsi ng,

anong ot her nehwfonfkst 260 PRAkdbR), fot WakiVeifh e suf BMd{HRNRARL and preferably,
not reactive with the surrounding |ayers. The reflective |ayer(s) should

have a sufficient thickness to flect a syfficient anpoynt of energy to
enabl e data retrie Vehel‘%%ﬁ? l%‘frfsis’t"ﬁlg%?\éefq %‘g"g‘i‘e\%ﬂ‘?%f?"e“? (%‘)eH‘?Péﬁ syffigrent
thi ckness of lamssntohairgirto eaubdd dataQetab@ut TyPRARY theidflRciveliNeRYRASHavOR about

300A to about ,.G00A 9 nerally preferred.. Possible reflective, | ayers include
any naterial g3s @F lsss than or'equal to about 7004, with a thickness of about 300A to about

L
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600A generally preferred. Possible reflective layers include any material capable of
reflecting the particular energy field, including metals (e.g., aluminum, silver, gold,
titanium, and alloys and combinations comprising at least one of the foregoing, and
others). In addition to the data storage layer(s), dielectric layer(s), protective layer(s)
and reflective layer(s), other layers can be employed such as lubrication layer and
others. Useful lubricants include fluoro compounds, especially fluoro oils and

greases, and the like.

The storage media described herein can be eméloyed in conventional optic,
magneto-optic, and magnetic systems, as well as in advanced systems requiring higher
quality storage media and/or areal density. During use, the storage media is disposed
in relation to a read/write device such that energy (magnetic, light, a combination
thereof or another) contacts the data storage layer, in the form of an energy field
incident on the storage media. The energy field contacts the layer(s) disposed on the
storage media prior to (if ever) contacting the substrate. The energy field causes.some
physical or chemical _change in the storage media so as to record the incidence of the

energy at that point on the layer. For example, an incident magnetic field might
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reflecting the particular energy field, including nmetals (e.g., alum num
silver, gold, titanium and alloys and conbinations conpri dilrlifCaM0fl east
one of the‘gbq{s@g‘g g, and others). In addition to the data storage__

| ayer(s), die e | ayer(s), protective layer(s) and r efFICAEASOYRO77S

| ayer (s), other layers can be enployed such as lubrication |ayer and
others. Useful lubricants include fluoro conpounds, especially fluoro oils
and greases, and the like. The storage nedi a described herein can be

enpl oyed i rehaegetba orientatioropf inegneticalpmets- within the layet, omgriacidentdight bem  as
wel | as in adyanced stens requiri hi.gher, uality storage nmedi a and/ or
ar eal densicf)vl.da‘ﬁﬂ?q"h aﬁggﬁnﬁtﬁﬁnqalsi’to& e%ﬂf@*é‘*ﬁﬂ@ﬁ@%‘&?' inrelation to a
read/ wite device such that energy (magnetic, light, a conbination thereof
or anot her) Contﬁﬁt@(aﬁﬂﬁ’e,dx%féifdﬁérQBaE%u}an,erin a thal o-fogfiéns‘%teﬁanl%‘,eaﬂé/ field
incident on the storage nedia. The energy field cContacts the |ayer(s)

di sposed onetrigeal comprisefecaontatitiag phe data tstordgef layerés) 102 suithapolagzedieght ab3t r at e.

The energy ,field. Ses .S P i.cal or chem cal change in the storage
redi o oo advhfe b 1 R o Y arcadent on SOEh Yt A Rdects HETolpd, ne
| ayer. For Gy [ | ] WO
03] 070344 47 %%o%“ggé?'y@@ﬁ?ﬁaﬁﬁémgﬁ g&%% Pg%tf“lé‘? %‘g"r‘?‘gg‘?wr?gg’r]?g{e#é th%’ﬁg}tﬁ:g&% t hi n
the |ayer, tiwough therdatdessbragé ddvier 1O MtheCprotadtioalper 40PN asE td Henfehafnrg i on
where the |jght heats the material. For exanple, referring to Figure 2, in

a magnet o- S¥ice 144 sthere thedata dntelrieved; r i eval conprises contacting the data
storage layer(s) 102 with a polarized light 110 (white light, laser light,

or other) incidgpt, S, : . [ : . ' d
between the data sltng?%lge gy@&% egérélﬁl@téui%u?ercg’tde{gi% , rtgﬁgglg?%ij%ﬁg[gﬁ?ght
back t hr otlgghpélhitydefiraagietic dgmaimsyiarthd Qidk stdrsgeplapira@Ri @e. taies reh@%, T&Nd to
the read/wite , device 112 where _the data is retrieved. |n _another

embodi ment VIHE 8k 9Hg theosterage maedia, & magnetisdiield iis tmprsed catol the daga gerage t he
| it [ ' L0, - [ { 102! i . e, dat [
Poad) o' ISR 0P bind ARAe WBEET 1S T RRBEAS SldiRbes o b rBanfifthS o

onto the ddteicstlaggroupiR\ed itRatiby I14yee 108 28MdMte! SrofiRYivE Qaykt 204 TiBSthe

magnetic field passes fromthe read/ wite
magnetic layer 102', forming magnetic domains aligned in either of two directions and

thereby defining digital data bits.

In use, for example, data could be retrieved from the storage media by rotating
the storage media (e.g., at speeds up to and exceeding about 10,000 revolutions per
minute (rpm), with about 3,000 to about 10,000 rpm more typical, and about 5,000 to
about 8,000 rpm most typical), directing an energy field at the storage media such that
the energy field is incident upon the data layer before it can be incident upon the
substrate, and retrieving information from the data layer via the energy field. This
retrieval can compﬁse passing a portion or all of the energy field to the data layer, and
passing at least a part or all of the portion of the energy field back from the data layer.
Preferably, at least for near field applications, the energy field is incident upon the

data storage layer without being incident upon the substrate.

The following examples are provided to further illustrate the present invention

and not to limit the scope hereof.

Example 1.  Poly(phenylene ether)/polystyrene
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device 112', through the lubrication |layer 105, and the protective |ayer
104 to the nagnetic |ayer 102', form ng nmagnetic domai ns aligned in either
of two directions and thereby defining digital data bits. i &d006f or
exanpl e, d¥PPOAIH be retrieved fromthe storage nedia by PCHUSOIPEITS t he
storage nedia (e.g., at speeds up to. and exceedi ng about 10,000 revol utions
per mnute (rpm, with about 3,000 to about 10,000 rpm nore typical, and
about 5,000 to about 8,000 rpmnost typical), directing an energy field at
the storage nedif blenh 6Ha80 Wwite 6ner gy boB(shenglehdicétient popdsr (Neryifat a
| ayer before it'can be incident upon_the substrate, and retrievi 2’3%'

can

i nf or mat | oROPKRNIERYIES @fien) resife Forpmarcially aveilablp from| GF Pinstics) and 20

! ! . | ‘ " ,
and pass, RoDeBR Rl GRSt BnghHEiRBY Reebic Bofn Novh TRBTED MR e
from t he dakaudedyiara 40 Mnefwinabtew eﬂiudbﬁ@%ha]fdlﬁmﬁ@g’ﬁhe&ﬂs?biﬂﬁ@@ﬂahéeqjﬂlb@ﬂS, the

energy field is incident upon the data stog;ge | ayer without bein
i nci dent upgdf resdting pelletst wereTthenfinjection mepldechitgp|form zaneoptical idiskdwith # ur t her

Excampl o 1. BN HERye AAEahe oo Jorhr ehdne okt ingecl3hGwsrUdwng 070344
PCT! US02/ Ot o Sl dck aR8 o ABEINLANS: SiReEhaRAYey

(Noryl (r) 'poly(phenylene ether) resin conmercia e from GE
Pl asti cs) amerons (mk Y8 heglags trgmsitiven feeiperhise (Rg)vaf S IiAerial rasraboal 182°C.

avai l abl e om.Nova .Chem cal s extruded in a 40 mMmtw n screw extruder
to nake ho%ﬁgﬁ%ﬁ&l%? @P@Jﬁﬂgg’@?ﬁ%ﬁpgﬁg densiiye apd doyer MQISTHE |2BSUPURR ¢ t hen
i nj ection m;,lncgqg?{cg]g OpL i LR f , With the
groove depth of "t he r%{cgl ?Jr?ggsﬁ%él %?dgfrz}%glg% g‘{t}g?%oé% %%‘g‘%@%‘ﬂﬁ 50 nm
(nanorretergx deep and a track pitch of approximately 0.8 mcrons (). The

gl ass trangxample 2.enPolypenylnégiheofpdlystyramt eri al was about 182C. The di sk
exhibits inproved flatness, |lower density, and | ower npisture absorption

RS R T Ll

available from GE Plastics) and 40 wi% polystyrene pellets (Nova PS172) was

gxtruded in a 40 mm twin screw extruder to make homogeneous, single phase pellets.
The resulting pellets were then injection molded to form an optical disk with a
grooved surface, with the groove depth of the mold insert ("stamper") being
approximately 50 nm deep and a track pitch of approximately 0.8 pu. Tg of the
material was about 158°C. This material showed superior replication of the grooved
structure compared to the blends containing higher poly(phenylene ether) content.
The ductility of the material (as measured by Notched Izod, Dynatup, or other impact-
type methods) was superior to that of blends containing higher polystyrene content.
The disk exhibits improved flatness, lower density, and lower moisture absorption

than a typical optical quality polycarbonate disk as in Comparative Example 1.
Example 3.  Poly(phenylene ether)/polystyrene

A blend of 25 wi% 0.33 IV poly(phenylene ether) powder (commercially
available from GE Plastics) and 75 wt% polystyrene pellets (Nova PS172) was
extruded in a 40 mm twin screw extruder to make homogeneous, single phase pellets.

The resulting pellets were then injection molded to form an optical disk. Tg of the
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A blend of 60 w % 0.33 1V pol y(phenyl ene ether) powder (commercially
available from CGE Plastics) and 40 wt % pol ystyrene pellets (Nova PS 172)
was extruded in a 40 mmtw n-screw extruder to nake honbgeneous, single
phase pellets. The resulting pellets were then injection WD]L&%? to form an
optical disk with a grooved surface, with the groove depth & nol d
insert ("sta eing approximately 50 nm deep and a_track pitch of
appr oxi mat el 3}}8&;@}9 Tg of the material was about 158C. ‘ﬁﬂ’%""ﬁ&erial
showed superior replication of the grooved structure conpared to the

bl ends contai ni ng hi gher pol y(phenyl ene ether) content. The ductility of
o hodss was ASETRAP WaR 1N RARE Aol 385 an e i@ lbidal WRACL tYPe
met hods) was superior to ends cont arni er ystyrene
content. Thesupkriok toethdti df |t1!eshlghm poy@lietleat ptbg} podtanv\uanddeths |dugtult)aa11d | ower

noi sture abs I y Q ar bonat e di sk as

i n Conparati \?fego %e(?ﬂnﬁf:ﬁﬁw 1@(& %gﬁkk GEMD (BW;HP:'% g?] esgq%&é?r) n$"?"ysnt%yr ene A

bl end of 25 Wp%ran@ﬁuﬂe\kbpmmc(npﬂlmnyal mmealedphaﬂ Yqugditywgelycaftonamatiski &l iy

avail abl e fr tic and 75 wt % pol ystyrene pellets (Nova PS172) was
extruded in gén arr"r”r%'etaé aﬁ‘pge)clr ew extruder to make honobgeneous, single phase
pellets. The resulting pellets were then injection nolded to form an

opti cal di sk.Examplef. t mely(Enylent (DY pRYHediEnd ShGYSBkdrdBET/ US03/ 06775
material was about 124C. While the flow and replication of this materi al

were superior toatk A Y, e H&%% t bl ends,
the ductility andA Tgﬁdagisipgoﬁml cant (?“e\%%ﬁ J‘ﬁ @ %&Jrﬁ?é t§ i nproved
flatness, | ovpilaflerfedm (3E Rlastics)] Hwete b 5V pelahémstonpethesh powiden, andt4ppi cal

opti cal qual ihi¥, t Bxanl e 4.
o1y pheny ena kPSR BB Rofl F4 73 whdburtdUTRES B bt Q0 Bucer>E0

wt"/,D 0.33 [tmskg W@}meglephm pelispwdde re(suibnsnmllcts aderqﬁhexem}pﬁcabl e from
GE PI o %
asti €s) ,mpastidt ?c?rﬁoja\gllao&)ggf Qiilg)(xgﬁv}gféﬂ)&}ag egg Rx)xtthPV\%SSVe (%%ﬂ oFRne WM |

pol ystyrene pellets sTextru n screw
extruder t o el dnsen nibyenmed deingi appraxipdiely S0peh | detrs and hetrackspitchi ofy pel | et s

were then i nlaﬁﬁtroklﬂﬂtely 0.8 p. Tg of the material was about 155°C. The material showed
superior flow compared to a blend that contains 55 wt% 0.33 IV poly(phenylene

ether) without any significant sacrifice in ductility. The disk exhibited improved
flatness, lower density, and lower moisture absorption than a typical optical quality

polycarbonate disk as in Comparative Example 1.
Example 5.  poly(phenylene ether)/SAN blend

A blend of 75 wt% 0.33 IV poly(phenylene ether) powder (commercially
available from GE Plastics) and 25 wi% SAN powder (7.6 mole% AN content; GE
Plastics) was extruded in a 16 mm twin screw extruder to make homogeneous, singie
phase pellets. Tg of the material was about 166°C. The material exhibited improved
modulus, lower density, and lower moisture absorption than a typical optical quality

polycarbonate material as in Comparative Example 1.
Example 6.  poly(phenylene ether)/SAN blend

A blend of 75 wt% 0.33 IV poly(phenylene ether) powder (GE Plastics) and 25
wt% SAN powder (6.3 mole% AN content; GE Plastics) was extruded in a 16 mm
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nol ded to forman optical disk with a grooved surface, with the groove
depth of the nold insert ("stanper") being approximtely 50 mm deep and a
track pitch of approximately 0.8 . Tg of the material was about 155C. The
material showed superior flow conpared to a blend that cp .ﬂ]‘ﬁﬁ 55 wt %
0.33 1V pol y(phenyl ene ether) w thout any significant sacrifice in
ductility. The disk exhibited inproved flatness, |lower density, and | ower
moi st ure absoWPt¥YHH4 han a typical optical quality pol yearbswedres di sk as
in Conparative Exanple 1. Exanple 5. poly(phenyl ene ether)/SAN blend A

bl end of 75 wt % 0. 33 |V pol y(phenyl ene ether) powder (comrercially

avai l able from GE Plastics) and 25 wt % SAN powder (7.6 nol e% AN content; GE
Pl astics) wastwaktcrgitedrugles te mpke hemasanaqus; ginglyphase pellstsr Teoofthekpaterrogeneous,

single phas t fsed J - : d.al: 1 eri al
exhi bited i rrpevrv%\e/%gé Irsrégdcljl t}gig %ﬁﬁdﬁ%&?f?&gﬁ?ﬁ%&%} ﬁﬁ% g%%?yérgg%sor ption
than a typi caeweinoigiue abteation yhansoypies optinahqualitrepplyedarkenatg snatenalGsipar at i ve
Exanpl e 1. agdt@eEmPKe(lphenyl ene ether)/SAN blend A blend of 75 w %
0.33 1V pol y(phenyl ene ether) powder (GE Plastics) and 25 w % SAN powder
(6.3 nole% AN content; CGE Plastics) was extruded in a 16 mm 16 | 1 DEC
2006 WO 03/ 07%%mplepcT/Robrrepdampsthe)(HAN bendew ext ruder to make honpgeneous,
singl e phase pellets. Tg of the material was about 166C. The nmateri al

exhi bi ted i nproved pesibfISO Wiges3 densdlf(henéil etleD\WefwdeP (cBintHeRiaBPSOr pti on
than a typical optical li}ti,é pol yéarponate material as in Conparative
Exanpl e 1. 5@&‘84% ‘?mp(gf'fJ 3’&*‘6 hPPERE Y8 SAN RSRKEL {6 Bok " ANNEPIERE 50wt %
0.33 |V pol y(shiydi@ReveiddRs ko CWE Plasti&P WAE efnidkd Yo a A6ainkAlie séepm GE

Pl astics) and 50 wt % SAN gowder (6.3 nole% AN content; comercially

avai | abl e fr oRUegerp In contiasy to, Camnpatative, FLnRle, 2othipromRPIRATNTOERS 2HE'Ext r uder .

I'n contrast tghafebig@adr digiof thefrxatdial KaZabohii43°C OTRARdaPExHied EnRovedNgl €
phase bl end. Tg ?f t he terial, was about 141 C.  The naterial exhibited
i npr oved modulus, lower density, and lower moisture absorption than a typlcal optical quality

polycarbonate material as in Comparative Example 1.
Example 8.  poly(phenylene ether)/polystyrene/SAN blend

A blend of 56 wt% 0.33 IV poly(phenylene ether) powder (commercially
available from GE Plastics), 19 wt% polystyrene powder (Nova PS172), and 25 wt%
SAN powder (6.3 mole% AN content; commercially available from GE Plastics) was
extruded in a 16 mm twin screw extruder to make homogeneous, single phase pellets.
Tg of the material was about 153°C. The material exhibited improved modulus, lower
density, and lower moisture absorption than a typical optical quality polycarbonate

material as in Comparative Example 1.
Comparative Example 1: Polycarbonate (PC)

The properties of the above materials and molded articles can be compared to
those of a typical optical quality polycarbonate (e.g., OQ1020C, commercially
available from GE Plastics). Pellets were made by extrusion of PC powder under
standard conditions, and disks were made by injection molding under conventional
injection molding conditions for data storage disks. Tg of the PC was about 140-
145°C, with a heat distribution temperature (HDT) of about 127°C. |
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nmodul us, | ower density, and | ower noisture absorption than a typical
optical quality polycarbonate material as in Conparative ExhhpE® 2006
Exanpl e 8. Ool' K)g%l;?nyl ene ether)/polystyrene/ SAN bl end A blend of 56 wt %
0.33 1V poy % ene ether) powder (conmmercially avail aB\C@/YSOFRETEE
Plastics), 19 w % pol ystyrene powder (Nova PSI 72), and 25 wt/o0 SAN powder
(6.3 nol e% AN content; commercially available from GE Pl astics) was
extruded in a 16 mmtwi n screw extruder to nake honbgeneous, single phase
pellets. Tompardtive Bxainpld 2 Pulyfpliehglehe dthe/SANBler@t eri al exhi bi t ed

| nproved nodul us, |lower density, and | ower noisture absorption than a
typical optical quality polycarbonate mterial as in Conparative Exanple
1. Conparative é(gﬂ%‘pe"flgoP&%c%?%&yaf’%l}’@'@?}’l%f’e efheppRewieE S(commergalih oy e

materi al s I i C t a, YR .

opti cal qugﬁﬁtagﬁ pg.lgglc ﬁébg?\%s?i gs)( %.mg % %%@dp%‘g%@ §}q?{% %@a%’rgg&}té from
GE Pl asti cegmmiedidlpt svaikbte fRee GB Pastics)Swad Rirudéd BPWIRS nuid®in scidwandard
conditions, and di sks were nade by injection nolding under conventi onal

i nj ection eTieng The ngreltipaspioductdwas natosingle plasés derfonsotinhdweCgless about
140- 145C, . wth a heat di striputi t er at e DT) of. .about 127C 17 1 1
DEC 2006 PEIHPERRES )8 %’I‘o@?f@ﬁ%ﬂb ot ‘eégl%fﬁ‘bﬁlé”ﬁ:n"t dedrited

Pol y( phenyhesme fires JepShdhtinend bl Bode@ i) ik 10hd3do ln¥ BRSW ([ABGHMS ene

et her) powder (comrercially "available from Gt Plastics) and 50 wt % SAN

powder (7. 8urfaskquality (sroootbness). commercial ly avail able from GE Pl astics) was
extruded in a 16 mnmtwin screw extruder. The resulting product was not

' I h , d t.rati I ..t it t t ur. f about 106
And about 198C. THRd AR MSTTIPIahS SREPoSKUHOROsSSHS PRIV ProBUSpPRIR on, as
parts nol dﬁ‘ﬁpél%{ék{fbéxmté, ISR paRSstyPdRVG HRt &gg‘gg&gggc €of eﬁélh%m the

(snoot hness). The PAE thernopl asti'c "conpositions | nprove
propert i esdensitpand dlexural poddudizs obm 50460 Rak/stycenicimeterial yinglermhnse blendtiyr eni ¢

I le .the .
COPOLYMErS: 0 Ogrratgé( %gpc&lc c%ntlmeter (g/cc) and 440 kilo pounds per square inch (Kpsi),

respectively, while for PC they are 1.23 g/cc and 330 Kpsi, respectively.
Consequently, these compositions are useful in numerous applications, particularly,

data storage media (optical, magnetic, magneto-optic, and the like).

Additionally, the PAE compositions exhibited reduced moisture absorption
compared to conventional materials, e.g., a moisture absorption of less than or équal
to about 0.20 wt%, with less than or equal to about 0.15 wt% typical, and less than or
equal to about 0.10 wt% preferred, wherein moisture absorption is equilibrium water
uptake when the sample is held at 85°C and 85 wt% relative humidity. For example,
the polycarbonate equilibrium moisture uptake was about 0.25 to about 0.35 wt%,
while that of PAE/styrenic material is about 0.06 wt% This is desirable because
moisture absorption can cause dimensional stability problems when the disk is moved

from wet to dry (or vice versa) environments.

Unlike other storage media, the PAE storage media disclosed herein employs a
substrate having at least a portion thereof plastic (e.g., at least a thin plastic film) to
attain the desired mechanical properties and surface features. Due to the use of the

plastic, in situ formation of the substrate with the desired surface features is possible.
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density and flexural nodulus of a 50/50 PAE/styrenic material single phase
blend is 1.07 grans per cubic centinmeter (g/cc) and 440 kil o pounds per
square inch (Kpsi),- respectively, while for PC they are % 23 g/ cc and 330
Kpsi, respectively. Consequently. these compositions arel Uk 206 n

nunmer ous applications, particularly, data storage nedia (optical,

magneti c, nagwg%gwgﬂsic, and the like). Additionally, the PAE conpositions
exhi bi ted reduced nol sture absorption conpared to conveETHi% it erial s,
e.g., a noisture absorption of less than or equal to about 0.20 wt% w th
| ess than or equal to about 0.15 wt% typical, and |l ess than or equal to

about 0.10 mﬂo&ﬁéeferrqg &h§rein &g]sture absorption.is eﬂ%ili rium wat er
upt ake when t he SRR SUidce deshifes, trelyaine Syve-paering, (P& BitS: SOk . For
exanpl e, t helikehlaymeaitisqBat, Gsertumps, Rid Halike)) fwittisens) pdgifaatesroagiaeds, 0. 25 to
about 0.35 % . while.that . of PAE/ tyrenic majerial i abqut 0.06 W% Thi s
i s desirabl e DECHIES "HYPEviRess. 4 cfﬁ‘ﬂ%fsoﬁc'c&"ﬁ’ & §2RoEs ARty AP M api ity
probl ens whensublteatedinfifacd, reitemeit] prokiticdioh \Wetthit GtofHzy niedfa 86sC Effa¢E¥eS aThe

envi ronnment s. Hnlike Bther ston;gg medi a, the PAE storage nedia disclosed
herei n enpl oy&P§irateqap axvez subsiantipliyhomossnauss fapered GPRCAYSA O BT SEOPRst i C
(e.g., at |eagith daddus Rypeb afd bbonfetdedlof ténforebihét me?b?eéjﬁﬁfn&%ﬂe IBGRa cal

properties and surface features. Due to the use of 'the plastic, in situ
formati on of VHuksiyemelyelecting sirfeprdinigeryy prdsmegthpesee features is possi bl e.
18 1 1 DEC 2006 WO 03/079344 PCT/US03/06775 Furthernore, surface

features, includi nghikethéompatibR has Meen( Besribed Phitts reflleMRV@San didchplape |1 ke),
asperities (e.qg.,.laser . Ymps and the like), protrusions, edge features,
roughness, SHSERARE A wilhbe PRy diose keg [hthn @ dapyzious daneeh@aknbossed
directly intobdhede sdbghivalbss Sy ba GabstituR A6 didisnR MGt Wiglduodepihhs St or age
medi a cost effectjve. Tagg&subst,rate can have a substantially honobgenous,

t aper ed, conca¥B MR IRyEBtiARy Y addifipn, mapy mogifications gy b dnade et ri es of

rei nf or cement adepipd Px@BulkOsitvAGdE 3S falidlf th NES Seachthds NFlhe 3ENREREI IR f €Cti Ng
surface integrity and snoot hness. Wile the invention has been. descri bed

with refer enc®Py &ﬁo@%’éﬁﬁﬁ&ﬁ? scopgshseriofre Hierefore, it intended thaldhe isvestien by t hose
skilled in thg:tdklimiBdlo th8pirAsitarCHBOGRSn Mi¥osed as the best mode contemplated

for carrying out this invention, but that the invention will include all embodiments

falling within the scope of the appended claims.
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be nmade and equi val ents may be substituted for el enents thereof wthout
departing fromthe scope of the invention. In addition, many nodifications
may be made to adapt a particular situation or naterial to the_teachings
of the invention without departing fromthe essenti al ﬁff@§3h@ reof .
Therefore, it is intended that the invention not be Ii t he
particul ar e di scl osed as the best node contenplated for carrying
out this |nvg? ﬁ%ﬁﬁﬁ%ut that the invention will include &RMUSHHSHS nent s
falling within the scope of the appended clains. 19 11 DEC 2006 WO

03/ 079344 PCT/ US03/ 06775 What is clainmed is: 1. A storage nedia for data,
conprising: a sub3thebiselairendis:i sing a single phase plastic resin portion,
wherein the plastic resin portion conprises a poly(arylene ether) and a

styrene material, mherphﬂmakggmahyﬁﬁaﬁaQ@&ﬁﬁéﬁﬁ-i s selected fromthe group
consi sting of polystyrene styrenic copolyner(s), and reaction products

and conbi nati ons conpr?%iﬁﬁméP“P§§§$a8ﬁ@°B ﬁhbﬂwﬂﬁﬂﬁﬁﬁﬁﬁgwg¥ n 8ife
material (s), pMBé Risi foifon h%ﬁﬁulp%%rﬁ&&%ﬂe ] awh%&en@%aqﬁ

mol ecul ar melght of about 5,000 to about 50 00 Al and thé polystyrene
has a wei ghttheastsengy@atppbleis pelgsted EomHthe afouatromxstmg o@@@lyme@bemrren@oo 000

AMJ, and m%ﬁﬁdl%%n%r@? Sind BB or @U@ bind 90:1?!9 sgc?mﬂ\%s/ Sgogt 1480k %Ifﬁ(ear yl ene

et her) has a wel aver age ecul ar melg han or equal to
about 15, 000 fargpingstpignamiatgia(s), ovhetdire the iiohardere; etheiehae iarweight avierage | ayer can

be at east padde WA bF Ml Y5id foRobs0 0. AuCEPRE BhiyRd NGl GO! Dy an

energy field; wher-el n, e energy con or age
medi a, the en‘@rgyy avéragsl tholeulamwiigianef gipon 10,080 datbout 308,00héMIJ.eaidt coul d be

i nci dent uponuthe, sUbSLY af @qug%b aboui 2B A% of TR gay@ieng g&.ag ngo, V@g&éfgﬁé ng: a

substrate conprising a sin hase p ticor I'n the
pl astic resi nvmmqiwumwpl@hﬁé@sathpmww;d abogt léIODQ:AMUmd a styrene
material, wherein the é&M&&faqﬂé SH§% is selected fromthe group
consi sting of polystyrene,

i wherein the data layer can be at least partly read from, written to, or a

combination thereof by an energy field; and
wherein, when the energy field contacts the storage media, the energy

field is incident upon the data layer before it could be incident upon the substrate.

2. A storage media for data, comprising:

a substrate comprising a single phase plast'ic resin portion, wherein the
plastic resin portion comprises a poly(arylene ether) and a styrene material, wherein
the styrene material is selected from the group consisting of polystyrene, styrenic
copolymer(s), and reaction products and combinations comprising at least one of the
foregoing styrene material(s);

a first data layer on the substrate; and

a first protective layer disposed on a side of the first data layer opposite
the substrate, wherein the first protective layer comprises polycarbonate;

wherein the first data layer can be at least partly read from, written to,
or a combination thereof by a energy field; and

wherein, when the energy field contacts the storage media, the energy

field is incident upon the first data layer before it could be incident upon the substrate.
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copolynmer(s), and reaction products and conbi nati ons conprising at | east
one of the foregoing styrene material(s); a first data | ayer on the
substrate; and a first protective |ayer disposed on a side-of the first
data | ayer opposite the substrate, wherein the first prﬁt g]ghlmﬁ | ayer
conprises pol ycarbonate; wherein the first data |ayer ca ;} | east

partly read M, tten to, or a conbination thereof ;gyfield;
and wher ei n,w\f\’r{’%” fe energy field contacts the storage E%Hﬁsg,?/&?{ie ener gy

field is incident upon the first data | ayer before it could be incident
upon the substrate. 20 1 1 DEC 2006 WD 03/079344 PCT/ US03/ 06775 3. The
storage nedia of Clains | or 2, wherein less than or equal to about 10 Wt %

oL t he pol y(iaryl ene ether) mgto&g&vmegbb{]e}aﬁﬁsagerMhelguallagrsftmgog&;ualof WIhess

t han or equa about 1 4. The storage nedia o : erein
| ess than or B&E‘é’ﬂ ?gé”t'/“é’%é]iﬁp@(wl%ecﬂ‘hefﬂ@s &eﬂ’g‘f“s?ﬁéﬁg"’?["ﬁﬁr‘ye‘%é% a wei ght
aver age nol GQbHs@{an\&?b@mton)odt@§§00AM@” or equal to about 15,000 AMU. 5. The
storage nedia of any of C ains - 4, wherein the plastic resin portion

further conprises |less than or equal to about 90 wt % pol y(aryl ene et her)

and | ess than of equal4to afteuiord kel SHOLENS, WA AL e3P Bkt the total

wei ght of the plastic resin portion. 6. The Storage nedia of aimb5,
wher ei n t he pFbawts % efstmpfdmﬁatyie@ﬁeth¢fhhasraevelzh§nyﬁril@e@l@bl@uwexglg ofless t 0 about

75 wt % pol y(qﬁ%logg&laﬂohd%g”g@gog t 25 w%to about 75 wt % styrene
mat eri al, based on'the total weight of the plastic resin portion. 7. The

storage rredla of Claim6, wherein the plastic resin portion further

conprises about 40 w%to a,kylglg{m? ni@fi%’o?% gfaé%{ ne_ gt el}mﬁn@ ut 40

w % to about 60 wt%styrene mat e bas tota vvelg *0t the
pl asti c resi mesipparti¢rofyrther comprises less than or equal to about 90 wit% poly(arylene ether)

and less than or equal to about 90 wi% styrene material, based on the total weight of

the plastic resin portion.

6. The storage media of Claim 5, wherein the plastic resin portion
further comprises about 25 wt% to about 75 wt% poly(arylene ether) and about 25
wt% to about 75 wt% styrene material, based on the total weight of the plastic resin

portion.

7. The storage media of Claim 6, wherein the plastic resin portion
further comprises about 40 wt% to about 60 wt% poly(arylene etiler) and about 40
wt% to about 60 wt% styrene material, based on the total weight of the plastic resin

portion.

8. The storage media of any of Claims 1 - 7, wherein the styrenic
copolymer is prepared by bulk, suspension or emulsion polymerization using a
monovinyl aromatic hydrocarbon selected from the group consisting of alkyl-,
cycloalkyl-, aryl-, alkylaryl-, aralkyl-, alkoxy-, aryloxy-, and reaction products and
combinations comprising at least one of the foregoing monovinyl aromatic

hydrocarbon.

21



8. The storage nedia of any of Clains | - 7, wherein the styrenic

copol yner is prepared by bul k, suspension or emul sion pol ynerization using
a nonovinyl aromatic hydrocarbon selected fromthe group consisting of

al kyl -, cycloal kyl-, aryl-, alkylaryl-, aralkyl-, alkoxy-, aryloxy-, and
reaction products and conbi nations conprising at | east one 1dfjECHes.

f oregoi ng nonovin aromatic hydrocarbon. 21 1 1 DEC 2006 WO 03/07934=!
PCT/ US03/ 06773’0"9)/794"% storage nedia as in Caim8, wherecwusdsstiydr ocar bon
is selected fromthe group consisting of styrene, 4-nethylstyrene, '
3, 5-di ethyl styrene, 4- n-propylstyrene, a-nethylstyrene,

a- met hyl vi nyl t ol uene, @- chlmkGedige 8RRia &-in IHATS WEreRahe BYdEth@6OSL YT ene,
di bronostyrene, tetrachl orostyrene, and conbi nations_ conprising, at | east

one of the fofsHsP r?@“%?}ﬁﬂ‘i?&%f“‘%ﬁ%ﬂg af ptyreprct-BetBylshyenc A drdethyisoasny- 6t d ai s |

- 9, wherein hhgp§ikiyefd)i Ca- nm&l@:z}eaé CQ-méfh'yﬁ/ﬁﬁltélﬁla%e,St YlcRiBostyead ol ymer, and
wherein the styrenic copoly | ess than or equal to about. 25 nol e%

CO- nMonomer . 1'_’J°m1’ﬂ)§°‘$°t gichigiostysng, Alitsemaeshzing, teimrchiGIoeyENG, apdeonthinptiaRi ¢
copol yner n%pgmgaﬁedgpgng%&gf@ggw{g h¥d@otiloRs0 CO- mononer. 12. The storage

medi a of C a| m Wwherein the styrenic copolynmer has about 6 nole%to
about 10 nol e% co- nononer. 13. The storage nedia of any of Clains 10 - 12,

wherein the co- nmononejgis -ﬁ]@| Sk bRS
acrylonitrile, maleic anhydrid sggggqg%%gmac){}?odﬁgng% ggﬁ?rand CtO};F)TJtl)llwnatl ons

conpri si ng at Mplera) copprise thetsheenicypapglymety and wherein dhrettyreniq 4opolmer &85or age

medi a of - any Rls fihit Wual wabdis hidich\SmaRMRE | Sing  an additive selected
fromthe group consisting of silicates, titaniumdioxide, glass, zinc

sul fide, carbon black, graphite, calciumcarbonate, and reaction products

and_combi nati ons CONPI{ Si ghe Sordse8hia 8PCIaR 10, WhertRRANEER: afdiyhiv es. 15
The storage nedia of daiml \M%erelnthe additives are in
has about 4 mole% to about 15 mole% co-monomer.

12. The storage media of Claim 11, wherein the styrenic copolymer

has about 6 mole% to about 10 mole% co-monomer.

13. The storage media of any of Claims 10 - 12, wherein the co-
monomer is selected from the group consisting of acrylonitrile, maleic anhydride, and
reaction products and combinations comprising at least one of the foregoing co-

monomers.

14.  The storage media of any of Claims 1 - 13, further comprising
an additive selected from the group consisting of silicates, titanium dioxide, glass,
zinc sulfide, carbon black, graphite, calcium carbonate, and reaction products and

combinations comprising at least one of the foregoing additives.

15. - The storage media of Claim 14, wherein the additives are in a
form selected from the group consisting of continuous fibers, chopped fibers, flakes,
nanotubes, spheres, particles, and combinations comprising at least one of the

foregoing forms.
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formselected fromthe group consisting of continuous fibers, chopped
fibers, flakes, nanotubes, spheres, particles, and conbi nati ons conprising
at | east one of the foregoing forns. 22 1 1 DEC 2006 WO 03/ 079344

PCT/ US03/ 06775 16. The storage nedia of any of Clainms 1 - 15, further
conprising an additive selected fromthe group consisti ﬂg] D6E Zl}ﬁﬁl d rel ease
agent (s), UV absorber(s), light stabilizer(s), thermal stabilizer(s),

| ubri cant (s), WBP¥¥PHEi zer (s), dye(s), colorant(s), antiPETAESBHETAYeNt (s),
anti-drip agent(s), and reaction products and conbinations conprising at

| east one of the foregoing additives. 17. The storage nedia of any of
Clains | - 16, V\/nerei nié.he Bieystoedpk Enediandf afiy aﬂClﬁxmstlhals fuahg rcompssigpout 25

wt % to about 90 oI tyrene_and about % styrenic

copol ymers, b3s& i oﬁel%/ﬁiéiy 1814 e\ U (OB T?lé’ he’ﬁfﬁse ?Fﬁ?tgg?’mw 18. The

st orage nedi aabsérb&tsa,l thﬂs?abllvﬂaﬂf)eﬂiémiahﬂatﬁlﬁ#f(@muﬁnd%’ﬂﬂ(@,l’plﬁhclzei‘(ﬁ); tifegd), conpri ses

and about 50 % about 90wt % olﬁy rene nd about 10 w %d/oto bout 50
Wt % styrenic ‘Ef’ &m?’g"“‘ﬁﬁs é%‘mff% nfifleipg f'ﬁe&ﬁ Shw@Pg Hieachipn ¢ “§'Fy?

material. 19. coﬂwuasb@rca@pnm_agzuta;aafopawb@iﬁareg)@g fflitlves. 18, wherein the
pol y(aryl ene ether) has an intrinsic viscosity of about 0.10 to about 0.60

dl /g neasured in chloroformat 25C. 20. The storage nedia of any of C ains

2 - 19, further conprisj.ng 'Fhesfokargﬁneﬂlﬁiﬂ‘ﬁﬁ'tdftﬁldmﬁye% dhePiasRdnhaiveen the
substrate and the data layer. 21. The storage nedia of C aim 20, further

conpri si ng anmwl*?érf"ﬂherefqr@zﬂSFwovta%ﬁeWut%q@e%t@& Wit polsrananditeat B t he

substrat e oppeei tabbiters ftdesktyrédid &ofawnu@ babed)pbn the il ARighi dTee stiRdic | ayer
di sposed between the other reflective/e layer and an other protective

| ayer. 23 DEC"'guR:

18.  The storage media of Claim 17, wherein the styrenic material
further comprises and about 50 wit% to about 90wi% polystyrene and about 10 wt% to
about 50 wt% styrenic copolymers, based upon the total weight of the styrenic

material.

19.  The storage media of any of Claims 1 - 18, wherein the
poly(arylene ether) has an intrinsic viscosity of about 0.10 to about 0.60 dl/g measured

in chloroform at 25°C.

20.  The storage media of any of Claims 2 - 19, further comprising a

first reflective layer disposed between the substrate and the data layer.

21.  The storage media of Claim 20, further comprising an other
reflective layer disposed on a second side of the substrate opposite the first reflective
layer, and an other data layer disposed between the other reflective/e layer and an

other protective layer.
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WO 03/ 079344 PCT/ 13S03/0677-5 22. The storage nedia of any of Clainms 2 -
21, wherein the protective layer further conprises a nitride, a carbide,
oxi des, a polyacrylate, and reaction products and comnbi nati ons conpri sing
at |l east one of the foregoing. 23. A nmethod for retrievi ng}rgﬁéﬁ:

conprising: rotating a storage nmedia having a substrate co iuﬂﬁg a single
phase plastic resin portion and a data | ayer disposed on a surface of the
substrate, whé¥@$W3¢he plastic resin portion conprises thaniseifizon
product of poly(arylene ether) and a styrene material selected fromthe
group consi sting of polystyrene, styrenic copolyner(s), and reaction
products and conbi nati gns GRAPLLSIN t fot gal.ng styrene
material (s), and.\_/\here% t he p%+r§%ear f/‘?]‘ier?lgemel ﬁgﬁ;]%ﬁlgsz ahévalvéivggh%{e% gll\‘;erage

nmol ecul ar wei ghtectiye lajtsp durth8r 0@Gprises albitide, 3CaORL, dlds, apdlyrdrdatpodndst yr ene
has a wei ght . ej f. about, 10 .000.t0 .apout 300, 000 AMJ,
and wherein %gés?iéﬁ ha@o@%éﬁ%?%ﬁ%‘b"gﬁ%mgzag?e\?\étd) 0 %?’qg%fé”eg%‘?g( aryl ene et her)
has a wei ght average nol ecul ar weight of |ess than or equal to about

15, 000 AMJ; directing e Leld. at the storage nmedia such that the
energy field is inci dgt lrﬁ%%%?%%r{fgqegngg{}%Fowsé e it can be incident -
upon the substrate; andtatingt sioemge ngpdia hbongratubstratd compribing adagle phasger via t he
energy field. f retrievi data as..in aim23. . further
conprising pa lés?iﬁééggtep OPEgoté's %95 %%r]? Yoo S%(?sedlt]‘ﬂ‘ea Sé‘ﬁ% eg?? dﬁ Se“lgﬁmfeow HE"dat a

| ayer, and paths phgic redin pertion cemaed thofeattiva paalutti dpolylartlie edreoragy af i el d back
fromthe dat er. 25 -Th {n%{ho for retrieving.data as in Clains 23 or
24, wherein aﬁt%rg‘% agﬁglorsgig%ual oqléebcﬁﬂ?"plf)m\if%gogft‘f“?iys%‘?"f/’( §t|y§/e Ene et her)
has a wei ght @yeyagé). amdiractidraprodweisghd cardbilatas colmansing atdepsdnetod ttebout

15, 000 AMU. . ha or. vetrieving.data as in_any .of C ai 23 - 25,
wher ei n Iesszi'?ﬁgéllm% rsggeéﬁarﬁat%lgﬁ(s o"ﬁll]rﬁl Vﬁ’erv?/fqg/éh(%fpc’mﬁlﬁ%el 3?‘?3'3)}?% fe’e er) has a
wei ght aver aayeragineletilarweighi ghiaboof 5,0083s atidua50,@00 AqUahnd the adigatgrent5, 000 AMU.
24 1 1 DEC 2006, JWnOR/RE9 30 b0 3t A80.000 to about 300,000 AMU, and

wherein less than or equal to about 20 wi% of the poly(arylene ether) has a weight

average molecular weight of less than or equal to about 15,000 AMU;
directing an energy field at the storage media such that the energy field
is incident upon the data layer before it can be incident upon the substrate; and

retrieving information from the data layer via the energy field.

24, The method for retrieving data as in Claim 23, further
comprising passing at least a portion of the energy fieid to the data layer, and passing

at Jeast a part of the portion of the energy field back from the data layer.

, 25. The method for retrieving data as in Claims 23 or 24, wherein
less than or equal to about 10 wt% of the poly(arylene ether) has a weight average

molecular weight of less than or equal to about 15,000 AMU.
26.  The method for retrieving data as in any of Claims 23 - 25,

wherein less than or equal to about 5 wt% of the poly(arylene ether) has a weight

average molecular weight of less than or equal to about 15,000 AMU.

24



27. The nethod for retrieving data as in any of Clains 23 - 26, wherein
the styrenic copol yner has about 4 nole%to about 15 nol e% co-nononer. 28.
The nethod for retrieving data as in Caim27, wherein the styrenic

copol ymer has about 6 nole%to about 10 nol €% co- nononer. 29. The met hod
for retrieving data as in any of Clains 23 - 28, whereinlifielgilby(aryl ene
ether) has an_intrinsic viscosity of about 0.10 to about 0.60 dl/g
nmeasured in cAY®PEI8#Hm at 25C. 25 : PCT/US03/06775

27.  The method for retrieving data as in any of Claims 23 - 26,

wherein the styrenic copolymer has about 4 mole% to about 15 mole% co-monomer.

28.  The method for retrieving data as in Claim 27, wherein the

styrenic copolymer has about 6 mole% to about 10 mole% co-monomer.
29. The method for retrieving data as in any of Claims 23 - 28,

wherein the poly(arylene ether) has an intrinsic viscosity of about 0.10 to about 0.60

dl/g measured in chloroform at 25°C.
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