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Unlike the CD, storage media having high areal density capabilities, typically up to or
greater than about 5 Gbitsfin?, employ first surface or near field read/write techniques
in order to increase the areal density. For such storage media, although the optical
quality of the substrate is 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 media can affect
the accuracy of the reading device, the ability to store data, and replication qualities of
the substrate. Furthermore, the physical characteristics of the storage media when in
use can also affect the ability to store and retrieve data; i.e. the axial displacement of
the media, if too great, can inhibit accurate retrieval of data and/or damage the

read/write device.

Recent advances in high definition TV require a unique high density recording media
known in the industry as digital video recording (DVR, such as BLU-RAY DISC).
DVR disk assemblies generally comprise a data storage layer metallized onto a 1.1

millimeter (mm) thick substrate and covered by an optical film via a clear adhesive.
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| WD 2005/ 023512 PCT/ US2004/ 022195 The substrate is typically a polyneric
material, which may or may not be the same material as the optical film
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the pattern on the stamper. A 90 percent or greater replication of the stamper features

is often required for storage media possessing high areal density capabilities.

It is difficult with currently available materials and methods to consistently and
reliably meet the specifications required of storage media having high areal density
capabilities. Hence, there remains a need in the art for a method of molding disk
substrates to maximize the dimensional stability and groove depth replication of the

disk substrate.
SUMMARY OF INVENTION

Disclosed herein is a method of molding a disk comprising injection molding a
polymeric material to form disks according to a molding model comprising molding
parameters and molding parameter values; testing disk assemblies fabricated from the
disks for radial tilt change; creating an updated molding model based on the molding
parameter values that resulted in disk assemblies fabricated from the disks having a

radial tilt change within a selected range of values; and repeating the molding, testing



radial tilt change within a selected range of val ues; and repeating the
nol ding, testing 2 WD 2005/023512 PCT/ US2004/ 022195 and creating steps to
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DETAILED DESCRIPTION

It has been found that molded-in stresses in a molded article, especially disks and disk
substrates, may be significantly reduced by carefully choosing the particular molding
conditions used to mold the article. Molded-in stresses in a disk substrate may be
released over time or at elevated temperatures resulting in shrinkage of the disk -or
disk substrate. When disk assemblies comprise the disks or disk substrates, the
release of molded in stresses may lead to radial tilt of the disk assembly. The
minimization of molded in stresses and concomitant increase in physical stability of
the molded disk is especially desirable for high areal data storage disks and disk
substrates. It has been unexpectedly found that certain molding parameters such as,
for example, mold temperature and melt temperature significantly affect the quality of
a disk substrate in terms of its physical stability, and careful choice of these molding
conditions results in a molded disk substrate having increased dimensional stability.
These molding parameters also have a significant effect on the disk’s feature

replication as well.




3 WD 2005/ 023512 PCT/ US2004/ 022195 The termradial tilt as used herein
refers to the degrees by which an article, such as a disk, bends on a

hor i zontywb 280sl0335a9d i s typically nmeasured as the verth;@lr,[gg‘w@gilga at the
outer radius of the disk. Typically the radial tilt is determ ned by
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as used herein.my used interchangeably. It has been advantageously
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of nmold r term ning
whi ch qﬁéf geé%)argg?rgtge%arfagg!:?ﬁ? er%g ggw?ér? glt rlgglglegﬁ and in

turn t hmmam‘embntodf a nclvigl prepdred diskdo she mm nnhl ofethe dskrafieaergbstirection t he

nol ded di sks, t.i mum nol di ng, ocess or Id| nodel e devel oped
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mol di ng igRpters that affect percent repli catlon of a disk may al so be
determned to fon-n an optinum nolding process or nolding nodel to nold

di sks exhi biting good percent feature replication of nold features. Using
t he met Nide tdeescmiokkng benditions and mgldmgparbmetetsoanmeérhwwe mayebe v§edi mum
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havi ng gheahhygeablypr oved radial tilt change and/or percent replication.
Articles or disks are first nolded according to an initial nolding nodel.
The initial nolding nodel may conprise initial nolding.- pararreters and
their cdt h@sslpﬁmcﬁdwtagqqpﬁlvaietmnrmdﬁgatpw@me}dlwar@n?@ﬁ?g@gm figtlyn may be

describ eqfe@tsth%pgﬁgﬁrltn& 13H85in stresses in a molded article, such as a disk. By

determining which molding parameters affect the extent of molded in stresses, and in
turn the amount of radial tilt of disk assemblies fabricated from the molded disks, an
optimum molding process or molding model may be developed to mold disks
exhibiting good physical stability. Additionally, the molding parameters that affect
percent replication of a disk may also be determined to form an optimum molding
process or molding model to mold disks exhibiting good percent feature replication of
mold features. Using the method described herein, it is possible to determine the
optimum molding conditions to mold a disk, regardless of the type of molding
equipmer;t or the type of polymeric material used, to result in a disk having greatly

improved radial tilt change and/or percent replication.

Articles or disks are first molded according to an initial molding model. The initial
molding model may comprise initial molding parameters and their corresponding
initial molding parameter value ranges, which may be described as operating ranges.
The initial molding model may be created based on the known physical properties of

the material used to form the disks, such as a particular polymeric material. This
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hold pressure, the pressure applied to the nelt-in the nold during

cool i ng;te?,l’é'éﬂueﬁ-i me, the tinme allowed for the article to cool in the nold;
and the like. Additional nolding paraneters include, but are not limted
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the molded part, usually below the polymeric material’s Tg; clamping tonnage, the

force used to keep the two mold halves clamped together during cooling; hold

pressure, the pressure applied to the melt in the mold during cooling; cool time, the

time allowed for the article to cool in the mold; and the like. Additional molding

parameters include, but are not limited to, clamping time, the amount of time the

clamping force is applied to keep the two mold halves together; hold time, the amount

of time the hold pressure is applied; injection speed, the velocity at which the

polymeric material shot is injected into the mold, which may influence material

pressure during injection fill, material temperature due to shear, and total time of

injection; transfer point, the screw position that indicates when injection control

switches from position control to pressure control, and which may influence the total

amount of material injected into the mold cavity and the amount of cavity pressure at

the end of the fill and the beginning of hold; punch delay time, the time delay from

the end of the hold time or transfer point to when the internal diameter hole of the

disk is punched, punch delay time may influence the internal diameter hole size and

quality; air blow delay and time, the delay time for air blow and acting time of air

blow on the disk which is used to separate the molded disk from the mold, and which
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instance, the disks may be tested for percent feature replication. The percent feature

replication is based on a comparison of the measurements of the mold stamper
features with the measurements of the matching features of the disk itself.
Alternatively or additionally, the disks may be formed into disk assemblies that are
then tested for a radial tilt change upon aging for a time under conditions of
temperature and/or humidity. An aging test may include subjecting the disk or disk
assemblies to increased temperature and/or humidity over a defined period of time.
An exemplary aging test may be performed by exposing the disks or disk assemblies
to 96 hours of 80°C temperature. In another aging test, the disks or disk assemblies

may be exposed to 96 hours of 80°C temperature and 50% relative humidity.

The results of the testing for a physical or mechanical property of the disks may be
compared to a selected range of values for the particular property. This information,
and the molding parameters that resulted in such a property value, is used to create an
updated molding model. The molding parameter values resulting in disks that have a
property value falling within a selected range of values is used for the updated

molding model.
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disk exhibiting a desired range of physical or mechanical properties having values

within a selected value range. The selected mechanical or physical property value

ranges may be used to define the minimum specification requirements the disk must

adhere to for quality control purposes. It is desirable for a disk to exhibit a percent

feature replication of greater than or equal to about 90 percent, with greater than or

equal to about 92 percent preferred, with greater than or equal to about 94 percent

more preferred, and greater than or equal to about 95 percent most preferred. It is also

desirable that a disk assembly fabricated from a disk formed by the methods described

herein exhibits a radial tilt change value after 96 hours at 80°C of less than or equal to

about 0.5 degree measured at a radius of 55 millimeters. Within this range a radial tilt

change value after 96 hours at 80°C of less than or equal to about 0.35 degree is

preferred, with less than or equal to about 0.25 degree more preferred, and less than or

equal to about 0.15 degree even more preferred.

In one embodiment, a method of injection molding a polymeric material to form disks
is based on the molding parameters of melt temperature, mold temperature, and clamp

tonnage. A melt temperature of about 330 to about 370°C may be used. Within this
7



ranges may be used to define the m nimum specification requirenents the

di sk nust adhere to for quality control purposes. It is desirable for a
disk to exhibit a percent feature replication of greater than or equal to
about 90 percent, with greater than or equal to about 92 percent
preferred, with greater than or equal to about 94 percent nore preferred,
and gr eat erwdo fvasizeiz equal t'o about 95 percent nost pregfrRissoafozzdet 1S al so
desirable that a disk assenbly fabricated froma disk formed by the nethods
described herein exhibits a radial tilt change value after 96 hours at 80C
of | ess thamgor netjuehperaiure abewgttei0thén degueado meas 348Qa iapreerreddiibs of 55

mllineter %reatw ﬁ:Eﬂa mﬁo a@tf\ljg?S@Crn%; %%,fegx'ght A158 Wg: hlxéa‘lm a%f]etlter 96 hours

at 80C of [Fess t oabu erred, with | ess
t han or eqmmetaquaﬁd@ﬂs tl@ﬂ@ﬁﬁtﬂl@bﬂoeibou’rﬁﬁ@é’cps Blfﬂ@ncctadwthdwdtﬂaessequwan or equal

to about OWI% g%ggt%emgr Reimse preferred. In one enbodinent, a nethod of
i njection no glng gmerlc material to formdisks is based on the

nol di ng par aneters of rrelt tegr(})erature nol d tenperature, and cl anp .

t onnage. AAEPK terapppiira PlipbouL90 oot 138 may bowsed. Y70 fhisrangs aysed. Wt hin
this 7 m%@ﬂéﬁ%&ﬁﬂe%f@@ﬂe%m%@%gl@&tﬁmgﬁlaﬁbeﬁéefd {aimpRsat ure of

greater than or equal to about 340'Cis preferred, with greater than or
equal to aBBaCr sBat toahey él%ﬁ:@f@é‘?”feécﬁnd&ll@dlé\nctrﬂ‘?rﬁpfelfﬁr?dréﬂf@é”"émnelt

t enper at ur eniofanteSHold cRur€ BLIRes thah rRguH td\MBduti 1959 8 hekhRE, wid th | ess than
or equal to about 355' C nor ecﬁj referred, A nold tenperature of about 90 to

about 1300¢EsH” Y&l LR LR IGIerRPE eF&ﬁllge a nmold tenperature of greater

than or equal to about I OOT may be used, with greater than or equal to
about | | Q@lclpnebmraged, graredthm‘: aﬁnuﬂm 1B nuyrbeu@defn@pmktbbly/hbsmlmd hin this

range a nol gperat ure o an or e s preferred,
wth |ess E‘huttﬁ onser?:]aﬁ'é:le ‘{S agﬁ okl er?ocﬁlaﬁptpe?aéglrggg}emﬁ{ a?rllp t onnage of
gr eat er t hanuahtvoabbutlld it pra’éerrﬂhwtbgrqmedlamndecpaleé aromb2@/matequtferfed. t 0 about 35

tons may be use%g.n }{\1'18:[ r%é‘a atct]anz%gonna%? o‘?le(é! ﬁxrrlpont %ﬁgﬁg%b&ft 39rﬁer(ﬁ%)¢£ than or

equal to about an or equa about 20 nore
preferred. usd&l,wmhlnsstthanmrbwabtorabmgéS @lsocﬂumhbetonnage of less than or equal to
about 30 is nmay be wused, with I ess than or equal to about 25 al so

sui table. A cool time of about 1 to about 35 seconds may be used. Within this range a cool
time of greater than or equal to about 5 seconds is preferred, with greater than or
equal to about 7 seconds more preferred, and greater than or equal to about 12
seconds even more preferred. Also within this range a cool time of less than or equal
to about 25 seconds may be used, with less than or equal to about 20 seconds

preferred, and less than or equal to about 15 seconds more preferred.

A hold pressure of a;bout 1 to about 40 kgf/cm® may be used. Within this range a hold
pressure of greater than or equal to about 5 kgf/em? is preferred, with greater than or
equal to about 10 kgf/cm more preferred, and greater than or equal to about 15
kgf/cm even more preferred Also within this range a hold pressure of less than or
equal to about 35 kgf/cm may be used, with less than or equal to about 30 kgf/om?

preferred, and less than or equal to about 25 kgf/cm’ more preferred.

Any type of article that may be molded from a polymeric material may be prepared.
In an exemplary embodiment, the molding method may be applied to injection

molding disks and disk substrates, including direct injection molding. WO 02/43943
8



A cool tinme of about | to about 35 seconds nay be used. Wthin this range a
cool tine of greater than or equal to about 5 seconds is preferred, with
greater than or equal to about 7 seconds nore preferred, and Preater t han
or equalWPAMHBER1212 seconds even nore preferred. A s®CHUSBIMORHOPE range a
cool time of less than or equal to about 25 seconds may be used, with |ess
than or equal to about 20 seconds preferred, and | ess than or equal to
about 1%o s&dedajd&tmbrgeqeraélfyedeseﬂbes,éa ke ct mloktimgmeoooais allw particulag thbout 40

kgf/cm2 b hin t.his range a h sure er than or
caual BT SN0 ceRw® Drird feimedronnpfing Bk SRRty 8F Bk

about 1%&:&%% JOH YD ORISR, €D, aﬂﬂ‘glsﬂrsﬁ@étﬁfestf&aﬁvw affiipgilike.0 about 15
kgf/cm 2 even nore preférred. '‘Also within this range a hol d pressure of

| ess than or equal to about 35 kgf/cm 2 may be used, with | ess than or
equal t GuitbblatpoBMnerigit@ania ingnddsqrol ydrboaaig, pedgarylpasmetber); amlne(alkmylabout 25 k

ol yer FETHRRYY | BT EGn e GERRrYt “PPETs oRBlhoi B yP YA HEn 7S, ho
ol di ng JEBistprenzRy ﬁzﬁya%pﬁbmﬁﬁ t Opdinsiats; onpolvedtéitﬂg 6@; k&roafvén@kwk

substrates, |nclud|ng direct |nject|on mol d 43943 0

2005/ oza@mﬂw@pﬂmwwﬂ@g@m m@m@ﬁmm@ps,agom}gm aleregwf,désla,dsl qfes a
direct R e Ut A58 e ﬂge“ felrefl B R mert:fare I {HATa R nolRAaRE ciRH) P

appl i ed orage s or strat’es such as
DVD, DVQnR,po%lkﬂfWaﬂ:hﬁﬁc)?bbﬁﬂS’ ates for DVR, and the like. Suitable
polymeric material includes polycarbonate, poly(arylene ether);

pol y(al kenyl aromatic); yol efin e de |v ner, s s ch as
pol ybut aﬂlee‘t‘?émd??éb’(aﬁ’é?% & 5@%“ eﬁd%“})@gﬂ'ﬁ &%@ﬁﬁéd%‘gﬂa ffest ers;
pol yest elea E%xﬁérs é’dpptowﬂe?‘ﬁ eﬂo?f@éﬁé%rﬁgééﬂﬁs Iagfel‘ﬁ&ﬂyﬂ%?s analpigdher i m des;

copol yrrers [T ké. Preferred
pol yner i wpoBhers adf |an«eh3a1desorpatlw(mnmlom evinglr )aromatmb mmhgp(oahdsengnd aromati c)

bl ends. The't Ly(ary! th |.ud ph t PPE) and
pol y( ar yRHE TR LA BFS 0GB En SABPSIRB Yol FORE (8 her )

ether 1 ORANBL%: aAdtheQliRS l‘Po]y(arylene ether)s per se, are known polymers comprising

a plurality of structural units of the formula (I):

QR Q'

2 l

wherein for each structural unit, ‘each Q' is independently halogen, primary or
secondary lower alkyl (e.g., alkyl containing up to 7 carbon atoms), phenyl, haloalkyl,
aminoalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at least two carbon
atoms separate the halogen and oxygen atoms, or the like; and each Q7

independently hydrogen, halogen, primary or secondary lower alkyl, phenyl,
haloalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at least two carbon atoms
separate the halogen and oxygen atoms, or the like. Preferably, each Q' is alkyl or
phenyl, especially C,.4 alkyl, and each Q? is hydrogen or Ci4 alkyl. It will be
understood that the term “haloalkyl” includes alkyl groups substituted with one or

more halogen atoms, including partially and fully halogenated alkyl groups.
9




copol ynmers of al kenyl aromatic conpounds, vinyl aromatic conpounds, and
poly(aryl ene ether), and the like; and combinations conprising at |east one
of the foregoing; and the like. Poly(arylene ether)s per se, are known
polymers conprising a plurality of structural units of the formula (1):
(1) wherein for each structural unit, each Q is independently hal ogen,

primary or wegeapsky v | over alkyl (e.g., alkyl cont aipgingbab@s 7 carbon
atons), phenyl, haloal kyl, am noal kyl, hydrocar bono;5;I,T'Iijgzroh%2§@5

hal ohydr ocar bonoxy wherein at | east two carbon atons separate the hal ogen
and oxygenp@h AbMepoPfmek Rfd Eéﬂ@@meﬁ@éﬁy@%ﬂe %eﬂ) Qire inﬂd&ﬂenﬂﬂ@ﬁdfetrebydr ogen,

hal ogen, primary or secondary | ower hen al oa

hydrocarbo%ﬁ%?°yﬂﬁﬁﬁﬁﬁ6M§ﬂFHEQPE§HH§9’ﬁ%é@@%ﬁk& e@@ég?mtmé égfbon at onms

Zleﬁglr ag re tp gl??}ex@glggluwGhn@éﬁﬁg%?-cl)ll%Ji@rHanlalﬁfnxn‘gh@or| l;]xlﬁﬂlp]el:’rs@d‘hemﬁ@fyi each Q js
eci a eac i.s hydrogen or Cl-4

al kyl . 1t gQmbmaien w @fﬁ%&’yﬂ ﬁétphflﬁéfn? éﬁ‘ﬁ{ BE %%’RW"“’% i‘%ges al kyl

groups Subﬁ&mtdéb@glmmzrahmpae demlammghé\ai G M a,smrfﬁethylmhudl agopartial ly and

fully halogenated al kyl grou WO, 2005/ 023512 P US 004/.022195 Bot h

honopol ymettc4#d @SFRS’FW "epﬁtla?é aﬁ"?‘f‘"@H BPIRLSS) Prepared; 8§ V' e preferred
honopol erefnSncﬁHe& dripeISMes Qiidhak PoIngyréned; a@%ﬂhhc}dup]h@ﬂ(}w(@ﬂ&neéthﬁ) inuni ts.

Sui t abl e pon rs include rapdom co f
such uni tsW igh Ceg"ﬁ‘ﬁg r?é?’?t%ﬁ“?%i 'y ?PO%‘ ‘ﬂ é@‘lg{ﬁtyP&?'car ° 3\“’8%“% eteﬁggptﬁl ts
gr 30810 ?I y nﬁétao@eles sRdomfalsQiiapERhYITR i @divh @aned: wath @aedwnmy\ glopsenol with

ri ) S i.nc ude
noi eti es pP'éB%’ Eﬂy 1e@‘? Qf}‘f’tgﬁamﬁ pro ‘ﬁ‘ﬁﬁoﬁé}% %%%‘ieagﬂé s)ﬁ%ﬁcom atning
pol ystyr eneay(aﬁ}&n&\&kﬂer)afumumioade pomyihationk @mpxﬁidyaat)leasn onmfdke coupl i ng

and T or mal e ARPRBEY BAEITATrS R Aotk NASH A DI ERAtE AR end 10 pe a

tvv;) pol y( algmliy(emamﬁahﬁpl)engzlbm etRertco- 2;zr@dmemyaahény1p|nereﬂmlssdu hsathoseei ght

pol ymer. 0 r, et her th ncl ud i i Si

| east one S?chq%g’nggt;g%t?mgﬁ’e%’é?i’gd t°§1n§% ﬁtra>lllaé1§épé;t {e 56'3?%7’6@'@“ stng &
pol y( 2, 6- didmitsalybtphenyl ene et her) and

The poly(arylene ether) generally has a number average molecular weight of about
3,000-40,000 atomic mass units (amu) and a weight average molecular weight of
about 20,000-80,000 amu, as determined by gel permeation chromatography. The
poly(arylene ether) may have an intrinsic viscosity of about 0.10 to about 0.60
deciliters per gram (dl/g), preferably about 0.29 to about 0.48 dl/g, as measured in
chloroform at 25°C. It is also possible to utilize a high intrinsic viscosity poly(arylene
ether) and a low intrinsic viscosity poly(arylene ether) in combination. Determining
an exact ratio, when two intrinsic viscosities are used, will depend somewhat on the
exact intrinsic viscosities of the poly(arylene ether) used and the ultimate physical

properties that are desired.

The poly(arylene ether)s are typically prepared by the oxidative coupling of at least
one monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6-trimethylphenol.
Catalyst systems are generally employed for such coupling; they typically contain at
least one heavy metal compound such as a copper, manganese or cobalt compound, ‘

usually in combination with various other materials.
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pol y(2, 6-di net hyl phenyl ene et her-co-2,3,6-trinmethyl phenyl ene ether) such as
those described in U S Patent No. 6,407,200 to Singh et al. and U S
Patent No. 6,437,084 to Birsak et al. The pol y(aryl ene et her) neral ly
has a nU¥BEPUSHE32ge ol ecul ar wei ght of about 3, 000- E@TG@@“"&{O&H’% mass
units (armu) and a wei ght average nol ecul ar wei ght of about 20, 000-80, 000
amu, as determ ned by gel perneation chronmatograph The poly(aryl ene

et her) Rarficwanhe vagful pely(andere eﬁh@&saﬁqrtnyawfpms arg. thesetwhigh 60mPHSB0

deci | | L& o?ecB]%E fﬁ% g}étdlleésq)dnf ﬁ%lﬁ?i dor® Hjﬂ e%dzgrf)ﬁ %uztu Qloé]lﬁzpl / g, as

rreasured’ orm at 0SSI ‘to Utl Ize

intri nStaalcal $§®>§d]éa}¥lyplbb3‘téﬂlhﬁ|a@xn&‘th@prﬁhbn acactha Hyamyr*grbmmsm}oaum:oa ty
poly(aryl ene ether) in conbination. Determinin an, exact ratio, when two

i nt i nsERNANEIESYER Frod MBS MaK @ oRfaineddyniapRP oG HBSAR EPRFAPH AR PHIBREK t

0L 0hesuoR685 MRl SR AOLYL RN SRGE S IEELAVRRMARd oh B the T TRt @

physi-ca prope aretdesire ene S are

t ypi cal tohspturrpRr fthd yxidagveoxdupding veaction ﬁnlubcti@e of\lsat fréqmastly pasaat are
nonohydr oxyar omati ¢ _conpound such_as_ 2, | enol or 2,3, 6-trinethylphenol.
Cat al ysf-hyfisaxyhiphend egdgaoups) Ypically sp@aleﬂ omg, figakti o, BBFtHEES in 3ypically
contain ]F@% y CBorfdss- gganese or
cobal t b ﬁ?‘[r)%dl}llﬁg% phggﬁ \él ]rﬁni?g% "’?lﬁ Vﬁ?gﬁ%fﬁ%ﬁﬁ%ﬂd terials. 4 10

VO 2005ie@618§]a2119€?j/§t8200ﬂ45ﬂ%%951 prpmttuomdfahd polymef molqooley,(typichldne et her)s
for many purposes are those %I ch co qEml ecy | es having at |east one
ani noal R‘}‘FSUEBthaﬁsrﬂ‘ é’ %%?P%‘F p?ercPH% eﬂég he po X’E‘F‘éé’i’ay %’Bla&ﬂ ly

| ocat edidf G dshidAnRASIEYI Bniathi %%%cm’ﬂ aRUyEIBRR] cifd @O s containi ng

such end groups may ta| ne I nco porat| ng-an appropriate prinmary or
secondary nonoam ne such as di-n-butylam ne or dineth Iam ne as one of the*
constit ilne nns emrbodimzntmhcj avly(arylene pthencongaises @ nappes poharyleng gthferlequent | y

present xybl en obt ai ned fiom reaction
m xt ur ed Fﬁal%?ﬁ‘% ‘EF%@%&?“?E‘?%%@%&B ?fot%’gr’ %hﬁ'ﬁ&‘grﬁmupéspetélgal ly in a
copper - B@iﬁ(&i@feﬁ@%ﬁkﬁaxﬂf The terminal hydroxy groups may be inactivated by

capping with an inactivating capping agent via an acylation reaction, for example.

The capping agent chosen is desirably one that results in a less reactive poly(arylene
ether) thereby reducing or preventing crosslinking of the polymer chains and the
formation of gels or black specks during processing at elevated temperatures.
Suitable capping agents include, for example, esters of salicylic acid, anthranilic acid,
or a substituted derivative thereof, and the like; esters of salicylic acid, and especially
salicylic carbonate and linear polysalicylates, are preferred. As used herein, the term
“ester of salicylic acid” includes compounds in which the carboxy group, the hydroxy
group, or both have been esterified. Suitable salicylates include, for example, aryl
salicylates such as phenyl salicylate, acetylsalicylic acid, salicylic carbonate, and
polysalicylates, including both linear polysalicylates and cyclic compounds such as
disalicylide and trisalicylide. The preferred capping agents are salicylic carbonate
and the polysalicylates, especially linéar polysalicylates. When capped,. the
poly(arylene ether) may be capped to any desirable extent up to 80 percent, more
preferably up to about 90 percent, and even more preferably up to 100 percent of the
hydroxy groups are capped. Suitable capped poly(arylene ether) and their preparation
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tertiary am ne system A substantial proportion of the polyner nol ecul es,
typically constituting as much as about 90 percent by weight of the

pol yrer ,wgByosiesdiai N at | east one of said am noal kyl - eeRfihévs/eseiafnd

4- hydr oxybi phenyl end groups. In one enbodi nent, the poly(aryl ene ether)
conprises a capped poly(arylene ether). The capping may be used to prevent
Lhe ox! 48 bl HOUROPS I B0 o8 OHREL 180 Wifite BPLY G L RRO7BLGCr) chai .
The ter i hal B roxy groups ray beinactivat b appl ng
|nact|vahamgtdapp|ng agent via an acylation reactlon for exanple. The
cappi ng agent chosen IS desirably one that results in a less reactive

pol y(aryl enge er edUC|n . p I ssljinkin of t he

pol yner Q?BHP‘I%&PO ﬁf)’iq’?é eﬁ?@r‘%’é}g PBWS% aﬁﬁo\lb&i] %qlg]g@ @'l% ]I&"u Yorocessi ng
at elev r [ f orrpexanpl e,
store. of EupSIR RrdlAka gl I8t f:‘ﬁ%ﬁff‘.’é‘g”ﬁ%?’??gu%'é%f?’?ﬁ'f‘gd derivat i ve

t her eof ,ananchlltyi @rdipseare dstreswdt of o:sdditl\@ydqup]nagreaptlmdhasqmﬂo)ahmwessal icylic
car bonate and lin ar

f th
Cor m s geet i profivetaepaieEs 580" Ak autnei e 30 REBEar boxy
group, tt@;’%}]ﬂéﬂfy@ﬂy s the ﬁaoHRﬁr’?]eB@‘éﬁlep)eﬁku@@épﬁb]eﬁb%corﬁﬂés‘itﬁm #

salicylates inCludé, for exanple, "aryl salicylates such as phenyl
sal i cyl ang; temperatirss i Thel desompiosition 43 b@lw\’leé te Aeginiat e Tgggperation of

polysallc at es bot Ilne ol t ad..qY, conmpounds
such as P agglﬂraﬁqrﬁ;gryaﬁla r?’ Wecfi}P T%fsg&& ﬁ%e?r“ﬁ%hl% denﬁréb%ents are
sal i cyl i\ghieRhRQNAl@m aétrito P@ld&’éllagl']tlcw'dibﬁﬁ)heﬁ?ﬁ&eﬂl @bly. |Gapping of

pol ysal i cyl ates. \Wen capped, the poly(arylene ether) nmay be capped to any
desi r abl lysuybave atlper) 9018@"‘113@ @@Wpalkﬁbg@upi)ﬂém(dbﬂaycﬂﬁwﬂé b&B%Yﬁd 90 percent,

d f bl
cappod. TeOYa 5T’ RRL P WP Do piE iE SLERR YR mELP W BV 20
2005/ 023}5)1%1&@@!-}’5215@‘3{@%2@950@69 2dsasxykeN- alnylwanaaadnésr(mlegaﬁate) Nos.
4,760,118 to Wiite et al. and 6,306,978 to Braat e{ 9 ngl{))g&g
pol y(ar yTléﬁrfénT@VHé}f)‘thf’WO@q’%‘ﬁ!d the papping Rrowdes,2 Ply{asviste ¢t Be the
Arount brehA03L itk IAARE iRy REBRER T dcbfaciBle pRidNtENe et her)

chai n ups are the resul oxi dative coupllng
react i ongich hapele opblayk specks during processing of the poly(arylene ether).

Based upon the foregoing, it will be ai)parent to those skilled in the art that the
contemplated poly(arylene ether) resin may include many of those poly(arylene ether)
resins presently known, irrespective of variations in structural units or ancillary

chemical features.

The polymeric material may further comprise a poly(alkenyl aromatic) resin. The
term poly(alkenyl aromatic) resin as used herein includes polymers prepared by
methods known in the art including bulk, suspension, and emulsion polymerization,
which contain at least 25 percent by weight of structural units derived from an alkenyl

aromatic monomer of the formula (II)
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in the process to produce the poly(arylene ether). The am noal kyl group,
ortho to the term nal hydroxy group of the poly(arylene ether), is
susceptible to deconposition at high tenperatures. The deconposition is
bel i eve&”?&“‘fsg’gfﬂlf in the regeneration of primary or ggggﬁ&@ﬁﬁ’zgﬂ‘? ne and
the production of a quinone nethide end group, which may in turn generate
a 2,6-dial kyl -1-hydroxyphenyl end group. Capping of poly(arylene ether)
cont ai ni ng alﬁ]ﬁea-l(lcybl:(gHQUps with polysalicylate is believed to renove
such amino groups fto result in a capped term nal hydroxy group of the

pol ynmer chain and ffhe formati on of 2-hydroxy-N, N-al kyl benzam ne
(salicylam de). renoval of the am no group and the cappi ng provides a
poly(arylene efher) tHat s nore stable to high tenperatures, thereby
resulting in fé¢wer aﬁ%l ive products, such as gels or black specks,
during processi he poly(aryl ene ether). Based upon the foregoing, it
w Il be apparent those sigrjled in the art that the contenplated
poly(arylene ether) resin may include nany of those poly(aryl ene ether)
resins presently known, irrespective of variations in structural units or
anci | | ampereimBrichydrogas Gn€s. alqf eonkalogeni Zc ismgn¥s halpstesr Cuks AkYLconpri se a
pol y(al l.. &r, ty.Ca. . ' 3 : i sin as
ised herl Bt Qo SadsBbhd Syt Sxfnad EBhARL AU Uyl MRk BehER,

i ncl udi rgd Mittolweue peTid poly(aticeshyk aronwition resdisy imehide diomwpelymdns ofi anont ai n at
| east 25 percent by weight of structural units derived froman al kenyl

ar omat | @lkeaRoaemaf mepomes; ANAgMY FepolymergysT aRoalkepyl promptic moppplen1) p

PCTI US2 rej L Si; Qe meH s : VAR S
vi nyl , %g%%gsﬁﬁg?e’g@@ earhr%ﬁr!;a%ﬁgérﬁ%ﬁp 'S Oegt %@.agéééiog}tﬁgadbgt:a eﬁf}l aromatic
nmonomer alphaaheti@stytenee athyl vithyloemasiey réivieylbemaede \aind ythaleicumhgdridd) eand

pol y(al kenyl aropatic), resins include, honopol yners of al kenyl aromatic
monomer Tubbgr@RAtaGhBelYfAleayh promptis) ResH) © g le?r‘ﬁ‘nﬂﬁjg‘?r, grafts of a

rubber modifier and a homopolymer of an alkenyl aromatic monomer (as described

above), wherein the rubber modifier may be a polymerization product of at least one
C4-Cyo nonaromatic diene monomer, such as butadiene or isoprene, and wherein the
rubber-modified poly(alkenyl aromatic) resin comprises about 98 to about 70 weight
percent of the homopolymer of an alkenyl aromatic monomer and about 2 to about 30
weight percent of the rubber modifier, preferably about 88 to about 94 weight percent
of the homopolymer of an alkenyl aromatic monomer and about 6 to about 12 weight
percent of the rubber modifier. These rubber modified polystyrenes include high

impact polystyrene (commonly referred to as HIPS).

The poly(alkeny] aromatic) resins also include non-elastomeric block copolymers, for
example diblock, triblock, and multiblock copolymers of styrene and a polyolefin.
Non- elastomeric block copolymer compositions of styrene and butadiene can also be
used that have linear block, radial block or tapered block copolymer architectures
wherein the butadiene component is present up to about 35 weight percent. They are
commercially available from such companies as Atofina as under the trademark
FINACLEAR and Chevron Phillips Chemical Company under the trademark K-
RESINS.
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such as styrene, with one or nore different nononers such as acrylonitrile,
but adi ene, al pha-net hyi styrene, ethylvinyl benzene, divinyl benzene and

mal ei ¢ anhydride; and rubber-nodified poly(al kenyl aromatic) resins
conprising blends and/or grafts of a rubber nodifier and a honmopol yner of
an al kenyl aromatic nononer (as described above), wherein the rubber

modi fier mayobRsesfel ymeri zation product of at | east QiGs:defo s
nonaromati ¢ di ene nononer, such as butadi ene or isoprene, and wherein the
rubber-nodi fied poly(al kenyl aromatic) resin conprises about 98 to about 70
wei ght peffﬁd?ﬂé]y(@ﬂ(eﬁylﬂardﬁfhﬁﬁbp@klym&y Qfso aiehale kipdrX | copdl piids Iof stien©Ner and about
2 to about Eé percen of the rubber nodif] prefenﬁﬁly about 88
to about QHOW%?ﬁﬁP r@Eﬂme fe> ¢ F¥ReHd o pelY Wﬁweéﬂ‘gﬁmﬁ PRERYFOYr omat i ¢

monomer anghethlylbte GSBN) alHible TdnmWeioBhd confiisime Mockd oft fdystytdaber,4-nodi fi er.
These rubber

ifie renes | ncl ude act poj ystyrene
(comonl y P@?‘%‘Fﬂg&a&ta&d é?’q\{ﬁt ?pOLﬂ’PéthiﬁlolF’f"/tg%ﬁ)E%%yISB% F‘g’fiy%@’s&f?/ns al so
i ncl ude nosBvaghds fromeNtbftnalih@edée ATORDI3Y KBNS333f AF-X0eX ARk B0 AbIMD0ok, tri bl ock,
and nul ti blgﬂﬁé"r% al ymers of styrene and a polyolefin. Non- elastoneric
bl ock copof Ofrposi tions of styrene and but adi ene can al so be used
that have linear block, radial block or tapered bl ock copol yner
archi t ect uﬁesrefwm@n@ly(alkdnel mtna@ﬁ)einea bonptyrer dfsthpradieaylt argpatico about 35

wei ght per i i ﬁgkﬁ ;s ani es as

At of i na asﬁﬁﬁ (]aerr ehe?%ng %%éélé ﬁkﬁlﬁ%{h ezf/r]%?\m%’n%ﬁ I m)Chem cal
Cﬁrrpan?/ l(mdte\fer thlé, @dad%ﬁml@tKS Remnmrlmdmdmgxsmwpéamnﬂsz004/ 022195
The pol y(a I nmers of

Styr one. - pauacp ATl 6] narRpRRRetiyd Rl WAShe P, Rl iRy

pol y(styr eﬂ'ée timmomjmmeen@fetﬂbbepmnsemt Hesstr YP%t e?/ (tsBrgighhy atoreabl e from

At of i na CO?R?&-&?WH)O‘?'&%%& t, Boh ¥Sieyé ene, 1, 4- pol ybutadi ene, and
Zyn?iotact'f P ynet yl nethacrylate. SBM bl ock copol ymers available from
tofi na i nclude AF-X223, AF-X33 AF- X012, AF-X342, AF-X004, and AF-X250.
A pr ef er r edbpoiisyrossauisAp] °§r'3ﬁalf‘1?¥,()‘lk‘?“§ I @ oetich dpiraReso e t #eFUSI Renyl ar omati ¢

syndiotactic. Highly preferred poly(alkenyl aromatic) resins include atactic and

syndiotactic homopolystyrenes. Suitable atactic homopolystyrenes are commercially
available as, for example, EB3300 from Chevron, and P1800 from BASF. Atactic
homopolystyrenes are sometimes referred to herein as “crystal polystyrene” resins.
Useful syndiotactic polystyrene resins (SPS) are available from The Dow Chemical
Company under the QUESTRA trademark.

The poly(alkenyl aromatic) may have a number average molecular weight of about
20,000-100,000 atomic mass units (amu) and a weight average molecular weight of

about 10,000-300,000 amu.

When a blend of poly(arylene ether) and poly(alkenyl aromatic) is used to form the
disks the amount of poly(arylene ether) is of about 1 to about 99 weight percent based
on the total weight of poly(arylene ether) and poly(alkenyl aromatic). Within this
range, the amount of poly(arylene ether) used may be less than or equal to about 80
weight percent, with less than or equal to about 70 weight percent preferred, and Jess
than or equal to about 60 weight percent more preferred. Also preferred within this L

range is an amount of poly(arylene ether) of greater than or equal to about 20 weight
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nononer (I1) wherein R is hydrogen, |ower alkyl or halogen; Z is vinyl,
hal ogen or |lower alkyl; and pis fromO to 5. A particularly preferred
honopol Loto284)22l kenyl aromatic nonomer is the ho y 4ved from
styr eney\??. e., ?{{o]nnpol ystyrene). The -honopol ystyr enrergg?}e‘%gy%@ yg‘corrpri ses
at least 99%of its weight, nore preferably 100% of its weight, from

styrene. The stereoregul arit f the | y(.al kenyl arqmatic).resjn my be
atacticP§ ents% igﬁ%@?ﬁ%ﬂ'} _Of-lf‘é‘fﬂ?_);" 6{;@#2&%%%0‘??%& R@ﬁ?fedaﬁ AT resins

i ncl ude tighaslehfal a0 Bbout W0 HetbiRpbicentRGRPAE YA/ r enes. Suitable atactic
honopol ystyrenes are commercially available as, for exanple, EB3300 from

Chevron, and P1800 from BASF. Atactic honopol ystyrenes are sonetines
r ef er r edPatostprage pssembliescprypared frpoi disk yubsirates dessribed hereisaayl compmige ot act i ¢

pol ystyre r.esin SPS) are ayvai.l abl e from.Th w._Chem cal. Conppany under
Phe” oULaTRR TFBaE Taicoerdd Baie ik bl otk g Rl RN EBlies BPer aver age
nol ecul @irtheei @iprizt @dagidnal 28yePPAsddGn GO M eidlc afms Hidketti®s 14y@AUx and a

wei ght average nol ecul ar wej ght of about 10, 000-300, 000 armu, Wen a bl end

of pol ypaetgeteisdayarnerefleative lapery aad fherike. dpsrireferyd embgdiseent.dhe datdn t he
di sks ¢t - | | gh
e cant “RAREH Ay BAPKLA pANERE WtllubSpll o otant AP Elboct 1% DL

ar omat i @h.théNubisiratef dn /ihesianBger dibgosadronitiie dafa podagé Bypt, ané agidtestiveused may
be |l ess than or equal tgQ about 80 weight percent, with | ess than or equal
t o aboutlayepdisapsgdionie edesiveiayelerred, and | ess than or equal to about 60
wei ght percent nore preferred. Also preferred within this range is an

anount ot 0 wei ght
12 W0 200E SR AE AL B B0 S a s, B ARaehl PRICLr SOAL rile AR IE® il o
about 3Guuieagin oprat lyer, mraghetia lagler, and ngageatbaptic idyen avingoquthicknessabout 40
wei ght perceni nore eferred. Data storage assenbljes prepared from disk
subst _ratogée%égﬂ PhHE aFié‘? é‘i"ﬂ“%&g’ aeg?tﬁ?‘?%éfv‘g’aa gﬁ‘?l‘a{‘eﬁ t??% 1 f@flg(flosposed on
the di skpsibs4¢ ahgstromiepidfRdst PoAdifte %ﬁéeﬁbﬂag;@%ﬂ?& includfe! BEY aRORGY | Se
additional layers used in the art such as a dielectric |ayer, a protective

| ayer, dimiéfd tocokides (supkeas sisdne hwide), kere eprth glopreat-trpsdonepstadialent | t he
dat a'

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 data storage layer may be applied to the disk substrate by a sputtering process,
electroplating, or coating techniques (spin coating, spray coating, vapor deposition,
screen printing, painting, dipping, sputtering, vacuum deposition, electrodeposition,

meniscus coating, and the like).

The protective layer, which protects the data layer against dust, oils, and other
contaminants, may have a thickness of greater than or equal to about 100 micrometers
to less than or equal to about 10 angétroms, with a thickness of less than or equal to
about 300 angstroms preferred in some embodiments, and a thickness of less than or
equal to about 100 angstroms especially preferred. The thickness of the protective
Jayer is usually determined, at least in part, by the type of read/write mechanism

employed, e.g., magnetic, optic, or magneto-optic. ~Possible materials for the
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storage assenbly conprises a polyneric disk substrate, a data storage |ayer
di sposed on the substrate, an adhesive |ayer disposed on the data storage
| ayer, and a protective |ayer disposed on the adhesive |layer. The data
storage | ayer nmay conprise any material capable of storing retrievable
data, such as an optical l|ayer, magnetic |layer, or a nmagneto-optic |ayer,

having a t@&%%ﬁ%lzof | ess than or equal to about 6%T%?ﬂ§$/62913§’ wth a

t hi ckness l'ess than or equal to about 300 angstrons preferred. Possible
data storage layers include, but are not Iimted to, oxides (such as

sil'icone oyiotienve 14y3f RcIfds bhiti-&drREROInafeFANSich bOfiria@ @k, @litoRMitridddi ckel
cobalt, chromum ‘tantalum platinum terbium,_ ga [ bor on,

1t { dol | nium _iron,
ot hers, an@haliBipsmaHEide ABPRRPTERNs EBIRT (egnitficRp Cﬁf@g’gtangﬁ@eﬁg- t he
foregoi ng, ;QIQFBLC silidiCdib8dddand i Fdyniric ikdiials Qe ¥ a pbip@rlstpeordyes) , and,
i norgani ¢ phase change_  conmpounds (e.d. ,TeSg{%n or In,?\%s%. Tge dat a.
storage | ap@ycarepatee Caiph flat(diamopd diagioad ks 3P H%D: B o85G 3% r i ng process,
el ect ropl atd,fn pRIduEORd BEbhABANEMPBSIng SNkt 08t the'fregbiagay coating, vapor
deposition, screen printing, painting, dipping, sputtering, vacuum

deposition, elecftro osi ti.an, ni scus goat. i . The

prot ecti ve TP #y W%?@?‘u mﬁﬁeffg%é?rs ?ﬁ%‘)%eﬁg eaﬁy%;gﬁ&gaﬁﬁggﬂ%&ﬁﬁét ?Ae%i |'s, and

ot her conusdibeefi the termypohaadoratet inélodes esrspasitiony feding stredasl wits efqual t o about
100 rricrorrg%ee%rs t(ﬁ | ess than or equal to about 10 angstroms, with a

t hi ckness ?’gﬂa Han or equal to about 300 angstrons preferred in sone
enbodi nents, and a thickness of |ess than or equal to about 100 angstrons
especially preferred. The-thickngss of the protective layer is usually
determ ned, at |least in pamgi+—o ype (qﬁ) read/ wite mechani sm

enpl oyed, e.g., magnetic, optic, or magneto-optic. Possible materials for
the 15 WO 2005/ 023512 PCT/ US2004/ 022195 pro ectfjl¥,e Ia}}/er i ncl udes

ant i - cor r od® Whichet dqaptaabeutficperesat ofj e it‘H%s““(‘\%?rgc.’ S sPPHRE SR AT des  and

al um num nigdhidesdicaRaRA SheWalaBEeStheredTakDalpRAIC( Micgclic, 6ri dromtavin radualsi de and
others),. oxides é,e_. g., sSilicon.dio ige dand ot rﬁ]},,a a@lc%’ln&*’t-hé: materi al s
(e.g., pol aefephlntRsis 3p 2ropBis ORPHE AT PRISBHTF ’m? I-anond.,

di anond- | i kgm@u@rdpeon, etc.), anong others, and

—_—Al—yl—p2— (V)

wherein each of A' and A? is a monocyclic divalent aryl radical and Y' is a bridging
radical having one or two atoms which separate A' from A% In an exemplary
embodiment, one atom separates A! from A2 Tllustrative non-limiting examples of
radicals of this type are -O-, -S-, -S(0)-, -S(0)z-, -C(O)-, methylene, cyclohexyl-
methylene, 2-[2.2.1]-bicycloheptylidene, ethylidene, isopropylidene, neopentylidene,
cyclohexylidene, cyclopentadecylidene, cyclododecylidene, and adamantylidene. The
bridging radical Y' can be a hydrocarbon group or a saturated hydrocarbon group

such as methylene, cyclohexylidene or isopropylidene.

Suitable polycarbonates may be made using any process known in the art, including

interfacial, solution, solid state, or melt processes.

The protective film layer may be laminated to the substrate and data storage layer 5
using an adhesive layer. Suitable adhesives include rubber-based or rubber-like
material such as natural rubber, acrylic ester polymers, or silicone rubber, and the
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reaction products and conbi nati ons conprising at | east one of the
foregoing. Particularly suitable materials for the protective |ayer

i ncl udes pol Xcar bonate. As used herein, the term pol ycarbonate includes
conposi t WVOrRU¥®I g structural units of the fornul a (IRGTYUBOORAVHI1 0-
(I'11) in which at |east about 60 percent of the total number of R groups
are aromatic organic radicals and the bal ance thereof are aliphatic,

al i cycl ilike. orOth¢roadhdsiver adtasialss inclywlee pelytsbprgne, RStyrt’sleahutacﬂlmmwlzbebr ganl c

radi cal nor e di

v i n BipeoPropy R SRBE, e Rt Bendh Bt alipRelabedeid g v s a
ri dgi ngsopréfél eRbrdpaetien A2. |
exenpl ar §/Oprr nbodi {rent © g}%]gﬁg?tg%]pglg@gﬂg?ggc%@b&?gﬁﬁw.batlylgtlhgise '? % ;w}e nan

ng? |) i mapm@teeﬁmﬁpﬁ@ct ‘Tolystyrei, cfacpsnm polyeshylgpe ewpendgl polygropylesy,O) -

O 2 0

2-12. 2. ffarBCé fﬁ){}i/éf g%’rﬁlg%ét%d gﬁglés]%p(?%ﬁy cfé]hcé’ner? fyl | dene,
cycl Ohewéthsﬂlexnﬁyl sﬁ:lw?ahe Qﬁﬂy\aﬂﬂ%leﬂam th€ }iké. ORkRsiRey bdngiive ,adk’:H%ﬁJes are
adamantyl i dene. The bridging radical Y can be a hydrocarbon group or a

sat ur at eR!eﬂWG‘i’ocar bon group such as nethyl ene, cycl ohexylidene or
| sopropyl i dene. Suitabl e polycarbonates may be nmade using any process known

in the %&ftlc]]éh@%lglépéd m tﬁ'é ?fs{( %l?s?llate 1ﬁau']'és' st§ Lﬁé 9‘163 f a%rb

processes. lve ayer nmay be e su strate and

dat a st diagel k@yspticaly shaghean ondiugactoeptiegledata Swra@bhmdmthmh/medlancl ude
rubber-based or rubber-like. material such_as natur rubpe lic ester
pol ymer snclyde epmpach disct.getgitabls campaet discs, gt @065%% 04/ 022195

i ke. Qcﬁﬁ{ fﬁ&é 'ai/&mrm@eim' g%gﬂvhzugfdmlm@%?rms@t yaene iyt adi ene

rubber ene propylene r uoro vinyl methyl siloxane,
chlori nqirefdzmed alatat sorage mmﬂm it magy Heoprepared éronc Hisk rshbsitatad prepayest &sy| ene,

chl orosuf onated poly e but.yl . acrylate, ded I ne,

ex pandeoéeﬁﬁ‘]%iféﬂﬁ% hse‘sls ’%ﬁf ﬁ’aé’d’l’iﬂétk?ﬁ%ﬁéll ]g?rel,O/ SIS, G6ckePnd T2¥Ed
entitled “STORAGE MEDIUM FOR DATA WITH IMPROVED DIMENSIONAL
STABILITY” filed August 26,-2003 and copending with the present application.

All cited patents, patent applications, and other references are incorporated herein by
reference in their entirety. The invention is further illustrated by the following non-

limiting example.
EXAMPLE

Example 1 illustrates a method of injection molding a polyphenylene ether-
polystyrene disk substrate comprising molded-in features. The final substrates are
uséd to form laminated disk assemblies comprising dissimilar materials, wherein the
assemblies exhibit excellent dimensional stability and feature replication. A blend of
50 weight percent polyphenylene ether (Polyphenylene Oxide, PPE, 0.33 IV as
measured in chloroform at 25°C) and 50 weight percent crystal polystyrene (xPS,
13450 grade, weight average molecular weight (Mw) 270,000 available from
Chevron Phillips Chemical) was used to prepare the disk substrates. Based on the
glass transition temperature (Tg) and viscosity data of the blend at varying

temperatures, initial ranges of the molding parameters melt temperature and mold
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f oamed pol yur et hane, plasticized pol yvinyl chloride, dinethyl silicone
polymers, nethyl vinyl silicone, polyvinyl acetate and the |ike. Pressure
sensi ti wWgoaghankyes are preferred. Articles prepared fprgmshhif gk
substrate includes data storage nedia, such as but not limted to,

optical, magneto or magneto-optical data storage nedia. Such nedia include
conpact .discs. re-witable,compact discs, digit versatil i , high
dene: 1y EPERrd Bt eroleh - aAuR: o mRldhia bryievaer Eikh ool o'sY
and t he didokfRterMinddrfef Miehsldmgiparanicdra e claRg t@nﬁa@él,thoﬂ@?reb@r@%ﬁ@%b@]d from

di sk substrates prepared as escribed herein is disclosed in Application
Serial Ngne.10/ 648, 609, docket no. 120801 entitled "STORAGE MEDI UM FOR DATA
W TH | MPROVED DI MENSI ONAL STABI LI TY" fil ed August 26,2003 and copendi ng

W th thenpr 3 li [WolsR [ L , et .apphihgat ions, and
ot her rgl%ﬂe%rglz egntgglgldi %@%?T%gr%ftb‘{eﬂg ﬁg&o@ﬁﬁ%%a%{éﬁezfrgﬁ ﬁcg}e{eng?é}gﬁ@ {é)nti rety.
The i nveftdrmine thef effdcheofl 'bhdluﬁiolcﬁhg@aﬁmdtélear{?mél @)fminb”igatfmsl-oflmdﬂidiﬂgng

exanpl e. EXAVPLE Exanple | illustrates a.netho i.nj ection ing a

pol ypherfpransiers ondhe meldipg ppiimfration gkat UB%%“P&F@“@%&F SRR ?&%ﬂe in

f eat ures; i pal r € il e GhdlLsk @ssenblies
conpri sislné);%c}?%gé?l ﬂ%%l g’?)%n%% ﬁ?ﬁg% hé)irgéfgoi glég %&e@%’g@exhi %?(t excel | ent
di mensi graductibabiuhs tty produdee diskir sbstieqibs; céhiei melt témpéretwe gid e meldght

per cent pol yphenyl ene et her(é o] nyl ene Oxide, PPE, Q.33 |V.a measur ed
P chl ortBPBARIES 255 dearros CAHRIGRL)pdhe SR [QFSag 15,51 &Sy i B0 ps,

L3450 gr [ L3 LE&hAEr MRARAIKANN?) 2P aRAQoPNRLiSE e Trom
Chevron ‘%ﬁﬁﬁe}%g’g %%Xl?al gﬁﬁg used troéqgrepte(lrée th% di sk substrates. Based
on the wmgtask. transition tenperature (Tg) and viscosity data of the blend
at varying tenperatures, initial ranges of the nolding paraneters nelt
tenperature and nold 17 WO 2005/ 023512 PCT/ US2004/ 022195 tenperature were
chosen. A range of nolding paranmeters for injection nolding was al so
determ ned for the nolding paranmeters of clanp tonnage, hold pressure, and
cool tine.
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The m dpoints and extrenmes of the nolding paraneter ranges were explored to
determ ne the effects of each nolding parameter and/or comnbinations of

nol ding paraneters on the nolding optimzation of an injection nolded disk
subst r at WO 208285121 provi des the nol di ng paraneters ch&SAIRHYH/RHES | njti al
screening through 17 production runs to produce di sk substrates; the nelt
tenperature and the nold tenperature are in degrees Celsius (C, the clanmp
tonnage Tabld h tons, the hold pressure is in kilogramforce per centineter
squared (kgf/cnR) and the cool tinme is in seconds 18 WO 2005/ 023512 Tabl e

1. PCT/ YS2004/-022195 Average—806—96—RunMe—Nold d—Cogl hour
radial tfilt $td. TenpTenpTonPressureTi nechang V@ﬁggm% degrees)
13301009 %12(1){1?3&30% 23 Stpra gbigYD. 414epol 2 'hslyso@é@b@@mé 9580./025
4330100155120.T2680. 012@11153 R0or015Brssure 40lioR0 | exzge 2@1598mPe00. [108
(degrees)

1 330 | 100 |30 25 12 |0.343 0.055

2 330|100 |30 5 7 0.412 0.125

3 330 100 |15 25 7 0.258 0.025

4 330 100 |15 5 12 |{0.263 0.020

5 330 |120 |15 5 7 0.128 0.020

6 330 |120 |15 25 12 [0.100 0.108

7 330 [120 |30 25 7 0.218 0.116

8 330 |120 |30 5 12 [0.348 0.125

9 345 110|225 |15 9.5 |0.268 0.025

10 |360 [100 |30 25 7 0.467 0.115

11 [360 [100 |30 5 12 0473 0.018

12 360 100 |15 25 12 0297 0.040

13 [360 [100 |15 5 7 0.305 0.013

14 [360 [120 |15 25 7 0.213 0.010

15 |360 [120 |15 5 12 [0.263 0.102

16 |360 120 |30 5 7 0.325 0.038

17 [360 |120 30 25 12 |0475 0.108

CEIl |- - - - - 0.505 0.038

Disk substrates were injection molded according to an initial molding model having
molding parameters as provided in Table 1. The disks were injection molded using a

Sumitomo Heavy Industries, Ltd. SD30 Injection Molding Machine with a Siekoh
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7330120302570. 2180. 116 8330120305120. 3480. 125 934511022. 5159. 50. 2680. 025
10360100302570. 4670. 115 11360100305120. 4730. 018 123601001525120. 2970. 040
1336010015570. 3050. 013 14360120152570. 2130. 010 15360120155120. 2630. 102
1636012030570. 3250. 038 173601203025120. 4750. 108 CE 1----- 0. 5050. 038 Di sk
substrates were injection nolded according to an initial noldi ng nodel

having m{@in@eparaneters as provided in Table 1. Therd:adsp22 € i njection
nol ded using a Sum tono Heavy Industries, Ltd. SD30 Injection Mlding
Machine with a Siekoh 19 WO 2005/ 023512 PCT/ US2004/ 022195 G ken Type J CD

nol d and aGigéATRRIT OBVnGIG Hd NanaPERtRvIng Ak Inafdifter 4B featifts CRhicE Or r esponds t o
a groove depth of 44 nanoneters i

a di sk having 100% replication. A
typi cal pdioyRBPdEEP 2 grgye depih %g ARPERT ﬁ’étaeijg‘ %E)“’Q)%M “@lﬂ‘g surface of
t he nol dedeglications Whgficabp@smaamdiahiete Wasapprgmtatee2giher n of grooves from
t he nol d starrper This surface was netallized wth alumnumto a' standard

thi ckness 8ne su fm% of g‘ie d’ﬁolg)edla%klrguggtr%{m tcgnrta%néaxhe%% gﬁﬂte%gﬁérﬂl 9r @' LARESS-

pressure Sensitive a r OXi meters |n
t hi ckness) frawasheapgd iseuipéro TImShalrfmt whd mztgliizqdomth dummﬁmtth@ sthinddkd f ol | owed by a

ggf;‘{:a%g;tgﬁﬁe\{slg%k)%ogyo%ﬁg Ogjné%mﬁeterp bi( 5\%&?&1@( ¥RE&EY! A ROk fane
met hyl - 4- (densiibtehgﬂheeit\/h}d}’?r-(ipl3°>9meﬂebﬁémnmwﬂe§5blil thinkaess)l w{sedpplicdrtef erred to as

BPT-2)) %%%}aﬁk%g&ﬁ&ég’r fle hﬂk%ﬁmg ngtﬁsélé}gpﬁ)te@b\%fl E%ﬁp& &R Ilcat or

manuf act ur ed oducts of rica assenbly
conpl et ed uu;(41by<myngenvmexsmaae woﬂmalaona@aﬁﬁlﬂfMiPQum@TG@ frome §t'- Ht 60C and 80

pounds per mat A& -n&e%ﬂ:ﬂ{yﬂﬁ', —cﬁ]o@eﬁg&éfﬁﬂ@aerfop Ea]é referred to as BPT-2))

(75 micrometers in thickness) using a nitto tape applicator manufactured by Record
Products of America. The disk assembly was completed by placing the stack in a
Carver laminator press at 60°C and 80 pounds per square inch (psi; 5.6 kef/em?) for 5
minutes to fully bond the layers.

Thermal aging study: The affect on the radial tilt of the disk assemblies after thermal
aging was performed. The disk assemblies from the initial screening were allowed to
equilibrate to ambient conditions and the initial radial tilt was measured for each disk
assembly. The radial tilt was measured using a Dr. Schenk Prometeus model MT-
136E analyzer measuring radial deviation, or twice the radial tilt, as a function of disk
radius (measured at a radius of 55 millimeters), using a red laser and modeling the
disks as having CD-R format. The disk assemblies were then aged by exposure to
80°C and 50% relative humidity for 96 hours, re-equilibrated to ambient conditions,
and measured again for radial tilt. The change in radial tilt is calculated by
subtracting the initial radial tilt before aging from the radial tilt after aging at 80°C
and 50% relative humidity for 96 hours. The results of tilt change are provided in
Table 1 as an average of the measurements of three disk assemblies per molding run
with units in degrees. The standard deviation is also included in the table. A
comparative disk assembly of a Bisphenol A-polycarbonate disk of grade 0Q1050
(BPA-PC optical quality polycarbonate 1050 available from GE Plastics) bonded to a N
BPA-PC film using the same pressure sensitive adhesive as used in the Example was
also tested and the results are provided in Table 1 as Comparative Example 1 (CE 1).
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mnutes to fully bond the layers. Thermal aging study: The affect on the
radial tilt of the disk assenblies after thernmal aging was perforned. The
di sk assenblies fromthe initial screening were allowed to equilibrate to
anbi ent WORMNR2$Z and the initial radial tilt was nea®GTaB290402HTh di sk
assenbly. The radial tilt was neasured using a -Dr. Schenk Prometeus nodel
Mr- 136E anal yzer neasuring radial deviation, or twice the radial tilt, as
a fugc]{ iAmns@Iﬂuscrilia&ld C;nlrwnms themadding gadineders aveus sighifeantninipactneet thes) , usi ng
are aser. and nodel in .. disks_as having CD R fornat. The di sk

assenb| redal Wémerqueﬂn%g%fdkbélsﬁﬁmﬁhe (B EURs ORIy OB TPPRTRE i i ty for

96 hourg, fl{eeef%‘&gbfc hahaéﬁﬂe b ’HP?]&ﬂklp%Panﬁjétéﬂs ?6‘?1 era gﬂ%ﬁ%ﬁf%é‘éi Agai n for

radi al ti nge Inra calcu ate tracting the
i nitial todci aderdgelgrodmef depth mglwvglohnnnnandn'ﬁeteadll?abmtﬁlgmredfntean begyseeg at 80C
and 50%re|at|v humdlt‘éfor 6 hours. results of tilt change are

provi deddtfhe malging pargwetsrs, Mo &we@ﬁurﬁh@e CIRRRT iR ARD GIpmP AONNASE; <k

assenbl ifgst REhIATLE) Ngretidd thé!"'réd?a]ut'ﬂ't tbad irBpI8E5E e SThe T61d aheleflevi at i on
is also included 1n"the table. A conparative di sk assenbly of a Bi sphenol

A- pol ycdrbipgabe gmmst offecir erd theQNOG PropeBiRA-WiZe afposanalo fporal antypdatedy car bonat e
1050 avai l bI e fr Pl astics) bonded to a .BP m us he samne
pressur é“%l i pog (Cjﬁées "\’ﬁjﬁl&g 2 R ngﬁ?Agyvﬂgec g %&’?lgé’ﬁ ed and the
results Ff@uﬁilﬁ%'aﬁggefcent @h&tlén agcl-mA8 ??ésylﬁ'e EX@ BRI Qinde, Wele Kebt at. 20 WO
2005/ 023512 PCT/ US2004/ 022 is illustrated in Table 1, the nol ding

par anmet er®nktantevaluesinghé ipdsdadimoldpngonodsh the radial tilt performance of the
di sk assenbl i es. Figure 1 displays graphs corresponding to the effect of

each of niti. Id| es and
fo the ARpebrBs/Ee HERRE PRIFFE RED\ s S airEhE: of biduedipiBREET 1Y
be seen patdrdtert iue¥lsed NYtheapdard eicidingvhalel. eThese aluce wermdldtem'em}br at ur e,
and clamp_tonnage, nost significantly affected the ragl al tjlt and

c

repl i catusive statislicaumalysiy o dicaimiiab values, i"?fba PIOSCSHBaV BEPW FFIRXEIPES t hese
two propegtl 81{%1\"%9‘% %ﬂ?&% Ja@xa; {tHnde gfﬂ Bﬁ.ﬁ' As”FJeCHdi‘cg FRERE and e Mol di ng

par aneters no cant| ect I'n formance and percent
repl i catdooh nnﬁ:uwbreadetémhded)toeﬂmmgnﬁmhtbmffect n}nneradvértét kefirmance om const ant
value in o upc{at ggn 1Ls%| I?]gldln arameters were kept at a constant value in the

percent replica g p P

updated molding model (25 kgffem?® and 12 seconds, respectively). Fifteen more

injection molding runs were performed to produce disk substrates based on the

updated molding model. Disk assemblies were prepared from the disk substrates as

described previously. Additionally, for runs 18, 21, 26, 27, 29, and 30 additional disk

assemblies were prepared using a BPA-PC protective film to explore the effect on

radial tilt of BPA-PC film compared to BHPM-PC film. The disk assemblies were

subjected to an 80°C thermal aging study as described previously and the results are

provided in Table 2 as an average of testing three disk assemblies. A compar_ative

disk assembly of a BPA-PC protective layer bonded to a BPA-PC disk substrate as

described above for Comparative Example 1 was also tested (Comparative Example 2

(CE 2)).
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Tabl e 2 provides the updated nol ding paraneters and the range of updated
nol ding paraneter values used in the updated nol di ng nodel. These val ues
were detwppfsissiysi Nng statistical analysis of the initdeqhydsadesioso find a
processi ng w ndow producing a better disk with regards to radial tilt and
replication. As the hold pressure and the <cool tinme were determ ned to not
signifhgﬁﬁil affect the radial tilt performance or percent replication,

t hese paranmeters were kept at a constant value in the updated
nmol di ng nodel (25 kgf/cnR and 12 seconds, respectively). Fifteen nore

i njection ere pgrforned jt o progvigspedi 86°CsubRy r at es [based on
the upda3 %b. Dilsk asse Iieslngre prgpfredﬂtron1the di sk
substrat g #epilously. Additigwar|y ragigr rdnk 21, 26, 27,
29, and 3 i $ as Iies”&%ﬂb @éggpr ug%g S§%§BW=PC
protectiV e thg effect on radrafr tiTt O PA- PC fli I m
conpar ed The |di sk assjenbl i g@egreésd subj ected to an 80C
t her mal 4dgi pSCri b ilouslyland the result$ are provided
in Table } eediiskassenbl-es—A_cenpprative
di sk asse EPMBC alér oitfed to a BPAIEEI sk
substrat g Conpjr ati Ve Exanple | was$ al so fested
( Conpar atj CE—2) 2~ WO 2Q657] TZ-Table Z}5 005
PCT/ US200/4/ 0221195 % Rep. veragepﬁﬁ%; 96ﬁ nﬁg ?yhbld | anp if1nt hoyr radi al
til Std. |Dev.
19 340 1105 30 BHPM-PC [98.8° [0.207 0.029
BPA-PC  [N/A* [N/A® IN/A®
20 340 (110 |15 BHPM-PC {59.0° [0.183 0.049
BPA-PC [N/A* |[N/A® IN/A®
21 340 120 5 BHPM-PC [101.7° 0.160 0.104
BPA-PC  {101.7° [0.100 0.017
22 350 (100 1'5 BHPM-PC [50.7° 10.262 0.003
BPA-PC IN/A* [N/A® IN/A®
23 350 110 RS BHPM-PC [89.6° [0.243 0.046
BPA-PC [N/A* [N/A® IN/A?
04 350 10 RS BHPM-PC [107.6° [0.222 0.050
BPA-PC  [N/A* |N/A® IN/A®
25 350 (110 s BHPM-PC 94.6° [0.240 0.022
BPA-PC [N/A* IN/A® N/A®
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TenpTenpon( hange @ 55nm degrees) 183401000HPM PCL. 4 b0. 243. 023 PA-PC61. 4
b. 245. 005 1934010530HPM PC98. 8 0. 207. 029 PA- PC/ Aal Aa/ Aa 04011015BHPM PC9. 0
c0. 1830. 049 BPA- PC/ Aa/ Aa/ Aa 213401205BHPM PC101. 7. 160. 104 PA- PC101. 7

b. 100. 00290543308 15HPM PCO. 7 . 262. 003 BPA- PCl Aa/ Aa/ AaPSEASEPHEZIPM PCso. 6
Q0. 2430. 046 BPA- PC/ Aa/ Aa/ Aa 43501105HPM PC107. 6 c0.2220. 050 PA- PC/ Aa/ Aal Aa
535011025HPM PC94. 6 " 0. 2400. 022 PA- PCN Aa/ Aa/ Aa 22 WD 2005/ 023512

PCTI US2042 0221388 H1 35012020 HIBEPIORC 002160162015 BPA- PCOl205217. 080
2736010030HPM PC79.160. 29B0. 02¢ PA- PC9.16 b0. 2050. 106 286010520HPM|PC80. 2
0. 190. 043—PA—GHAR-Aa-AR—9364L 2045 HPMPCIO8-- 01380042 —PACRCE68:10. 0820. 058
27 360 100 B0 [BHPM-PC [79.6° [0.293 0.020
BPA-PC  [79.6° [0.205 0.106
08 360 [105 [0  [BHPM-PC §80.2° [0.190 0.083
BPA-PC  [N/A® [N/A® N/A®
29 360 [120 [15  |[BHPM-PC [108.0° [0.138 0.012
BPA-PC  {108.0° [0.082 0.058
30 360 |120 RO  |[BHPM-PC [98.5° [0.128 0.008
BPA-PC  [98.5° (0.122 0.012
31 350 120 [0  [BHPM-PC 92.0° 10.210 0.096
BPA-PC [N/A®* [N/A* N/A®?
32 340 120 [R5  [BHPM-PC [95.3° [0.140 0.018
BPA-PC  [N/A® [N/A® IN/A®?
CE 2 BPA-PC 0.285 0.009

*N/A = not available

®Average of six disk assemblies, three BHPM-PC and threc BPA-PC (Runs 18, 21, 26, 27, 29, and 30)

*Average of three BHPM-PC disk assemblies (Runs 19, 20, 22-25, 28, 31, and 32)

The results of the thermal aging study illustrates that the choice of film material (BPA

or BHPM) has less effect on the radial tilt change as compared to the molding

conditions (Table 2). Table 2 further provides the percent replication (% Rep.) results

of the disk substrates molded according to the updated molding model. The percent
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303601200HPM PC8. 50. 1280. 008 PA- PC98. 50. 1220. 012 3135012020HPM PC92. 0
.2100. 096 PA- PC/ A8/ Aa/ Aa 3234012025HPM PC95. 3 " 0. 1400. 018 PA- PC/ Aa/ Aal Aa

CE 2BPA-WOQoaxiR3£199 ' N A = not avail abl e bAverage of sipcTdissbo4msaesbl i es,
three BHPM PC and three BPA-PC (Runs 18, 21, 26, 27, 29, and 30) " Average
of three BHPM PC di sk assenblies (Runs 19, 20, 22-25, 28, 31 and 32) The

results . rm | '

rat or | a1 2pAn SRR ARR il k URIGhB BN T e GRERRIR R L ™

g gprgg; ted?tgglld fwctermioebs?/gpé mld)rﬁividlrrgl’the ﬁ{ﬁa?éxeolﬁamedra)bfhe ni’eaﬁmremlanatrofph@w des the
i cation (% Rep resu of the disk b I

accor di ngPriespensling, SHMRST @ty iseure and, E‘%ﬂ)‘élf }Sf‘é‘ﬂtsbu Zéfj V\Eﬁ‘? m%egggmz

PCT/ US20Q44; 022190 tar 5B iRt Pob1¥B Sl suring the groove depth
of the di é{ﬁ%eatur usi ng an at oe' grq%g@%agy%ﬁ%pe and di vi gi ng the P
nunber obtained by the neasurenment of the corresponding nold stanper

B?E) '\[/ :a (rj ndThata_sliraé ltmmmqwq@ﬂwynge 890°Q 6ging Fhypod dento replhigation alatadnaﬁd ata
ed in Ta
D1 ovi dedbbyseie BoBuizl AgRorat AR cres Pl TPERR AR A 9L Loed 1o

formul at @ha%g& hawefl @s o ﬁ?ﬁ&dt% o5 ARRRNVT cREIPSH e titee BOldin matdrsal tilt
change as well as % replication as a function of each of the three nol ding

par anet enslt températute mfdd deroperatureplaad pl@mpetpanaﬂee Therieangfen ﬁh}ﬁcﬂ eMfEge. The

transfer f e deve t

bet ween Pﬁg ‘ﬁifrp&aﬁ%r%%‘?éﬁ%‘f’&?‘?%‘ﬁ%ﬁ‘%?‘hsg"ﬂ g%t@vlegn g’g r(g]gH] §Ir a?a%l Pttérgl 5:%onsh| P
replicat yRn dsaiting fddgdli Gt &l %8| @PliEAIBAB uSHE I’stafstlcmegrgeﬁ&mgn sahalaysis to
determ ne which nolding factors were statistically significant and their

i npact oregr¢seiodiasrlysis dp stsaninprehich aipddiag fadiere vanstafiprcally SighifiFaBl used to
| dent | fyflgci]tlpeéﬁgl % eg)t%%ékr%gﬁo%%. Phe MRAHEBNERRHih k@RmdyPbe GseBabt i cul ar

f or mul at

identify or predict an optimum set of molding conditions for a particular formulation

of interest.

As shown by the foregoing Example, a molding model can be created to formulate the
optimum molding conditions for an injection molded disk comprising a blend of
polyphenylene ether-polystyrene. By optimizing the molding conditions, disks can be
molded that exhibit excellent physical stability (as shown by the 80°C aging study of
a change in tilt of less than 0.3 degrees) and excellent percent feature replication of

the mold stamper features (greater than 90 %).

While the invention has been described with reference to exemplary embodiments, it
will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the
essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed 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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As shown by the foregoing Exanple, a nolding nodel can be created to
formulate the optinmum nolding conditions for an injection nolded disk
conpri-si-ng-a bl end of pol yphenyl-ene ether-pol ystyyrene.-—By opti ntzing the
nmol di ng conditions, disks can be nolded that exhibit excellent physical
stability (as shown by the 80C aging study of a change in tilt of |ess
than 0.3 degrees) and excellent percent feature replication of the nold

st anper fe W25 eater than 90 % . Wile the i nveRtTH'HAE Been
described with reference to exenplary enbodi nents, it wll be understood
by those sgtmg in the art that various changes may be nade and

equi val ent be substituted for elenents thereof w thout departing from
the scope of the invention. In addition, many nodifications nay be nmade to
adapt a particular situation or material to the teachings of the invention
w t hout departing fromthe essential scope thereof. Therefore, it is

i ntended that tAendpiestt mORinB0d dRR, bdniprisRg iﬁj@ctioﬁhﬁolﬂiﬂ%taﬂ sdlAdricenbodi ment s
di sclosed for carrying out this invention, but that the . invention wll

i hicl ude al MatsAPSHP H@H?@’W&W"r HFbRRRP e Fheut W Spiogpold havingdwalded ¢l ai ms.
24 WO 2005tfgsratite @léuSE ROALRAZI L ar@laMAMp: torhageofMBENd todbotedsdi Ng a di sk,
conprising injection nolding a polyneric material at a nelt tenperature of
about 330 t®S¥EW 24¥9C into nold having a nold tenperature of about 90 to
about 130C and a clanmp tonnage of about 12 to about 35 tons to forma

di sk. 2. The netheodetbdd afl daim 1, whekherr e idiskaasgbinbly fabaiel| fonf &terdikat ed from t he
disk exhibits a radial . tilt . ch val u t hour C of less

t han or eqﬁ’gflafsc? ré(ﬁ%lﬁ’ Ch%’.g%%ahéfe%ggg? hiogis ?\%ﬁerogiqeﬁg&'ﬁne&cﬁqg l%e?(bﬁg its a

per cent f eat3drdegress pid wdatdiothe disk grhilats e percéna featumredigetiin of greatbrglydn 90 per cent .
3. A nethod_of | di a_disk, conprising: injection nolding a polyneric
mat eri al tgr?%'?lﬁalfoélg%pg{:cgg’rdi ng to a nol ding nodel conprising nol ding
paranmeters and nol di ng paraneter values; testing disk assenblies fabricated
fromthe didsks Aethoddf melding pdiskirampgesing:

injection molding a polymeric material to form disks according to a molding model

comprising molding parameters and molding parameter values;
testing disk assemblies fabricated from the disks for radial tilt change;

creating an updated molding model based on the molding parameter values that
resulted in disk assemblies fabricated from the disks having a radial tilt change within

a selected range of values; and

repeating the molding, testing and creating steps to form final disks and a final
molding model, wherein disk assemblies fabricated from the final disks exhibit a

radial tilt change value after aging of less than or equal to about 0.35 degree.
4, The method of claim 3, further comprising
testing the disks for percent feature replication;

creating the updated molding model based on the molding parameter values that
resulted in disks exhibiting a percent feature replication within a selected range of

values; and
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creating an updated nol ding nodel based on the nol di ng paraneter val ues
that resulted in disk assenblies fabricated fromthe disks having a radi al
tilt change within a selected range of val ues; and repeating the nol ding,
testing and creating steps to formfinal disks and a final nolding nodel,
wherein di sk assenblies fabricated fromthe final disks exhibit a radial
tilt changao\éﬁb%gﬁ?{ter aging of less than or equal bLeradeiiines35 degree.
4. The method of claim3, further conprising testing the disks for percent
feature replication; creating the updated nol ding nodel based on the

nol di ng parr@;{éﬁin%rmé/ﬁ&laﬁ%_téshﬁg andlcRat ol Bhs bitil MeSns] BHB eAHiBii Nx@ranper cent
feature replication within a selected range of values; and 25 WO
2005102351 Jeapeyepkeationmgimesieotan i saual for?QO‘Et%QPﬁ‘B‘Fl’éli ng, testing and creating
steps until the final disks exhibit a percent feature replication of
greater than or Teomehod of chbwBitwigekipthe sehling faraméess anehéioempdratadeai m 3,
wherein the din aranerers are nelt tepperature... Ir erature,
clanip tonHléogg%eml%]%(‘]’%pcrlgg%{?lrmeage’%glgIpretST“ﬁ% Fooor‘mgﬁ)égc ?bﬁ% |II(‘)ﬁ'e]{e ereof. 6. The
inethod of claiml or 3, wherein the polyneric material conprises

pol y(aryl erfe et Hg ethad qfcllaimal leedy Whatenibe| Rojymeric Mai@iahSPRRIECDf cl ai m 6,
wherein th r i.ses a plurality of structural units
of the str (?%Arryei&%he)eﬂre@?ﬁd?%ggg%a{lgﬁﬁgﬁtkzturaI unit, each QL -is

i ndependently hal ogen, primary or A secondary Cl-C7 al kyl, phenyl,

hal oal kyl , “ani néat Wghod s SalBIFB F, Pobiaryifad %‘P@aﬁ”ﬂ’@ﬁ%ﬁ?ﬁﬁ%ﬁ“’z\her ein at

| east two c@hbRrauicoraepaidire t he hal ogen and oxygen atons; and each
i s independently hydrogen, hal ogen, primary or secondary |ower alkyl,
phenyl, hal oal kyl, bydrocarbonoxy, or hal ohydrocarbonoxy wherein at . |east
two carbon at ofd\ sep& ate the hal ogen and oxygen atons. 8. The nethod of
claim6, wherein\thg pol y(al kenyl aromatic) contains at |east 25% by

wei ght of struct unijts derived froman al kenyl aromatic nononer of the
forniul a

.

wherein for each structural unit, each Q' is independently halogen, primary or
secondary C;-C; alkyl, phenyl, haloalkyl, aminoalkyl, hydrocarbonoxy, or
halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and
oxygen atoms; and each Q? is independently hydrogen, halogen, primary or secondary
lower alkyl, phenyl, haloalkyl, hydrodarbonoxy, or halohydrocarbonoxy wherein at

Jeast two carbon atoms separate the halogen and oxygen atoms.

8. The method of claim 6, wherein the poly(alkenyl aromatic) contains at least
25% by weight of structural units derived from an alkenyl aromatic monomer of the

formula

R'-C=CH,
O

wherein R' is hydrogen, C)-Cg alkyl, or halogen; Z' is vinyl, halogen or C;-Cjg alkyl;

andpisOto 5.
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RI 6C7/(Z 1 )P wherein R is hydrogen, Cl-C8 alkyl, or halogen; Z is
vinyl, halogen or C-Cg alkyl; and pis O0to 5. 1. 26 WD 2005/023512

PCT/ US2004/ 022195 9. The nethod of claim6, wherein the poly(aryl ene ether)
i's presd¥®2005/023&2 pol yneric material in an anount of BEHUS286032495about 40
percent by weight and the poly(al kenyl aromatic) is present in the
polynmeric material in an anount of about 40 to about 60 percent by wei ght

based oM.t he Thetmtthuioghilaiaf 6 ehepeih \thapylygneleat haligr) an@restnteinpthley ( al kenyl
aromatic). 10, A |lam nate data storage asserrbla/ fabricated froma disk
f or med Wl}tnpfgxcrfggtﬁ@%] ingm zgp(éyqtno% agputp0 tp7about 40 percent by weight and the

poly(alkenyl aromatic) is present in the polymeric material in an amount of about 40
to about 60 percent by weight based on the total weight of the poly(arylene ether) and
the poly(alkenyl aromatic).

10. A laminate data storage assembly fabricated from a disk formed by the method

of claim 1 or 3.
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