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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/wri‘ge 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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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
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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.
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optimum molding conditions to mold a disk, regardless of the type of molding
equipmeet 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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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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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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withiff oS e%?etde\‘/jallg@ ?Qg T@x@rs%l.@é{eﬂrn]{;@%ni%al%]aé ty)%fc'af“ ?#p&ty value

si gni fi cant on the selec prope Wi
raigen fnhad el esell v ke find tlﬁEnmenmarﬂpe@ﬁcatmrteqmsenmwethm dikdmust

eral ccepted statjstical hose [ di n
caide SraPeRuiy R Rt ot AP AKiD AT & petden
fea?tﬁlleer‘éb%t@mbﬁ“ g?@a'terQBarfTEICaﬁﬁl eRhbdut @D chde®B vAflgreater than or

mai ntai ned i n the updated nol di ng nodel at a val ue as

equdf torabgui H2 lph@elp)tr proferned) withereaierddpn oTlsgual pdabedt 94 percent
morg F%eén g%dgo p gregl?eg qulil rotr Q&&al ?o abit ug 85 eQrcenQI et Brerf-‘esrsedt. 9t 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



of nolding articles, testing the articles, and

creating an updated nolding nodel to optimze the
waoubwioassizodel . The final nol di ng nodel provi deeTAI82004/022195

i njection nolded disk exhibiting a desired range of

physi cal or nmechani cal properties having val ues

raﬂ/g'emiﬂaltaeﬁfé@mwdf ghtee thiangesquine ssluected rs‘?ﬁia&niea,awith
or physica roperty value ranges nay be used to
greqisTithen ehedus K1 aRavt g?é%"& PIoE@ PredriTgde odisp iR $his penggiaspaelt
St R Spb o QMUY 508 SUBUEBRARF el e el
to blequit 362G moreqfrefgrredt er t han or equal to about 90

percent, with greater than or equal to about 92

ercent preferred, with gre t han or L. 1o about
A G etaneltCrenalr ol 29 & peit IO groecsEnaR b W Ehee o
mcg@ t@}ﬁ%f%uu%ioﬂo ES8NhafiRs kqi Q{; 868 d .00t nla$ 1]@' @d, with greater

esirable that a disk assenbly fabricated froma disk
thanoprmagdlalotp abhet W6 pusfenied end vath 1 B anere gxéfetied.s Adso within
radial tilt, change val ue after 9§ hour o 80C of. | ess.
i iR g blglisPR IR BEIRE R egPd O RGT BBy o Ferte i
lesk AhinUs c@hal 25 atiiut [1 2OV Moo prfetBAN this range a radi al
tilt change value after 96 hours at 80C of |ess than
or equal to about 0.35 de%ree is preferred, wth

|
A tlagp tepnage ghereptsr B18B abow. 12dopsageke wﬁénﬁpaerf@ﬁbléfdlbmgf@ to
abi)l?ts H?n@g‘nw be GOUR! Withi mytrar%e]asct ﬁ%gt%g?f%\ée& %t@%tgrnthan or

preterre I n one enbodi ment, a ne nj e
equall tdiahgutal Spis lpyaferréd; witht greatat thio of equml do slkeut 20sndrapeeferred.

on the nolding paraneters of. nelt tenperature, . d
ATRG SR 688 AL TR o8 hisge toR Sraigal BribeHL e D iemay be
us&P Mt 133AniPoraakitio 3RO MFBYsQithised. Wthin this 7 WO
2005/ 023512 PCT/ US2004/ 022195 range a mnelt

tenperature of greater than or equal to about 340C is
A geelftame efl abaittlhto aposhdeseqondnmey begisad. Witkibdhis rampa cool
. or referred, -1 hi ' a :
ooEREgPAFLIEOER b0 MLk BB h e o o

eqhilefoeiiord,7 vécohdd afise tphabrred, @uadeateo tlednoui eqddd Gonaboat 12
preferred. A npld tenperature of about 90 tq_about

seq_qg)@@eheal),mgg nyeierred \ WA g9 withigthis FH1ge cgol {ie @f less than or equal
t t f t t al.

o B3Rl 58 B 198 S5 Bl L9udNE R BB

prefesédranédsss drad onequal 19 80ubdF seconéf mpregotefe’kd.o wi t hi n
this range a nold tenperature of |less than or equal to

A Eglg%es%%r%gf Iﬁﬁ(p@ rlgtfp %Félﬁ?‘l@dégf}cglz rrlla%ﬁase utsgc?. "Withir Hllijsarlanéeoa hold
pressure of greater than or equal to about 5 kgf/cm? is preferred, with greater than or
equal to about 10 kgf/em® more preferred, and greater than or equal to about 15
kgf/cxﬁ2 even more preférred. Also within this range a hold pressure of less than or
equal to about 35 kgf/cm2 may be used, with less than or equal to about 30 kgf/em?

preferred, and less than or equal to about 25 kgf/cm2 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
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A cl anp tonnage of greater than about 12 tons may be
used and preferably about 12 to about 35 tons may be
waged/028¥1ehin this range a clanp tonnage of gr earais2004/022195
than or equal to about 15 is preferred, with greater
than or equal to about 20 nore preferred. Also within
to tﬁmeﬁeﬂ _N4E @n@llaﬁgmets&‘iﬁé@%? dQEcthﬁﬁﬁhﬂghﬁl%c@srs e hrtie@lar, the
about” 30 i s nmay used, with less than or equal to
meglipsluof 281ding oars b taaplied toainjension (elgingf dagbsigrage diks or disk

sutfs%%ét ?192}33?\?@ t\/'paﬁ g% 8‘&‘{?5‘1“ %Mbsg Ecpr set?%%?hg 1ik& pol

preferred, with greater than or equal to about 7

Suieslo polsEiE enperedl eidledts pandaorat groly(anleneretieg)y lolyi(alkenyl
about 12 seconds even nore preferred. Also within
arqrpatis);r Apgeelelinss oldionpieripgd | BUYMERarFigh dgu&elybpiadieng@nd
nd ed, es
poé@%ﬁgﬁgb iég%MI ﬁ“%?ef Pregh&gnd (gg§&¥ﬁansgl égﬁgbOHMBS
poa)hﬂmtsuﬂfﬁnaepollydﬁlermroaepr}mﬂmlteenhldes kopaypesstbercef; diends of

L f b thin t
tn g i e o CeSIF e PO GERY IS A fPebies QUR(aryhe cther
an@BQllg,Fangén@g&loﬁﬁgC) SeRiseferred, with greater than or

equal to about 10 kgf/cnR nore preferred, and greater
than or equal to about 15 kgf/cnR2 even nore

Thp rtetfne pekydarylane stheik chides pglypbm@éenﬁ dagr (PBES 8¢ melygarylene
ether St?]opltop %per or %ﬁ %lré')golaqg a{f)%&@,rggpg %B‘{ @n%%elﬂg}/lo}ﬂgrs H ﬁl%i block

coj%l?lfnefsr %ﬂ alﬁﬂ@“ e®ndtioasoapoedealvinyd alhﬂwt102501hgéd1ﬂ§j2 and
nore preferred. An pe of article that may ﬁe nol d
pobRMIeRc 81 chigkes b CPROPATS: BHIIE B asirpne of the
| A d t
for%g&gg ég{ ttlag :IEJEQ e('l:)tBE}getryle l@%ﬂéﬁg ‘Bgﬁ%kgi%aﬁ}%%él@yrg&s comprising
a;ﬁmbBﬁyroefts&sqtuuahuhlmbfrtge ﬂ]rmalat(l) nj ecti on nol ding. WO
02/ 43943 8 WD 2005/ 023512 PCT/ US2004/ 022195 to
_Adedeji et al. generally describes a direct nolding
' Il[n particular, the nethod of nolding can be
appligéd tq injection nolding data storage di sks or
[ subgtrates such as DVD, DVD-R, CD, and di sk
@9 for DVR and the like. Suitable polyneric
s ijncl udes pol ycarbonate, poly(aryl ene ether);
Qaly(aykeryl aromatic); polyolefins; diene-derived
“pol yners Such (Bs pol ybut adi ene and pol yi soprene;
pol yacryl am de; pol yam des; pol yesters;
wiRPdiY ER} &Ll AARREE Sunit, pé%lchth% %‘(!lefp@ﬁ%%tly halogen, primary or

pol yet her ket ones; pol yet heri ni des; copol yners_t héer eof:
seindaydower 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 Q? is
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.
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the foregoing; and the like. Preferred polyneric
mat eri al includes poly(arylene ether) and
weoabos(iabdaenyl aromatic) bl ends. The term pol y( 2Cyiuszm4/022195
et her) includes pol yphenyl ene ether (PPE) and
poly(aryl ene ether) copolyners; graft copol yners;

BoRChdthépolyBeeart Elﬁi’o)ylﬁérr]ﬁﬂy(bﬂﬂ@ﬂeétﬁel) andinklhasdk The preferred

copol ymers of al kenyl aromatic conpounds, vinyl
hma@mmml@ aen{hosm dentami 2;60@19(6&1@91»1@%16@@ tedrey , Unitsd  Shisable
Lpati ons

col%o 0¥1116r8 ]llglu%g n‘gnii(ﬁn (]:0 |c>9 i} aa} yPgngore atm]i?g es@cfh Enl?s in

cmﬂbﬁaﬂfdi@%thpmﬁﬁmﬁﬁeﬂ@}ﬂmm pBelfj@neaet}@érulﬁrﬁ’csl by c@]folymers derlved
structural units _of the fornu

froy popelmedrationopf @a@:ﬁll@qﬂmdel@qzﬂpbl\VUh.zt?} 6é§@ﬁﬂwph?§0 Also

P.
* ncPESPERIRISANIY DASH, s SRLTHEYyBless? BT o) PRl i
mopbresl or pohinoat kydh,as pa}yistymiiek,)ds wdllygrooapled q:nky{(@rylene ether) in
h | ohydr ocar bonox rein | east .two _carpon

pSYURBEt $ENIFaf eﬁs e lasz%élﬁr YD, p%ycamﬂarqskgumones
heequyaesc&ha%nms ulna@l«g@ endest hykm\qﬁggﬁ{er uh@ll L ﬁpdroxy  froups

primary or secondary |ower al kyl, phenyl hal oal
of tvyd rpobd atyteme xstherd rcha1a$ m@WCbEarabbrgbmymNh@nblr nvfaghtl pm:smer

PolylERE G R TRBR T ubiRg OB A G AT L f40) OB of the
ach%efoefenﬁé Hﬁﬁy(ahlléhecéthér)@ﬂalfé"polﬂﬁ@ dacthy@heh§lehy dREEANd

or Cl 4 a understood that the term

po}yf?aﬁdanwwlpﬁmémd@beraww 6cfrineey hebslene wtheg) wiebhasoHwse
deﬁ‘q%hped*}e%[]gﬁ; %Jaf)egﬁﬂlloa% ?gﬁzoé {bcé@\g} 3P %cizggél oA fiof BlahY 084

toB’ﬁ?g'dkLé‘ﬁBDOM 022195 Both honmopol yner and copol yner
pol y(aryl ene et her) are included. The preferred

Thgo ng;el%b%ege,qe @e@%%gﬁabﬂerp zgieraggirp%lselgar weight of about
3 0@@121@' @owtémw la¥d@nftanAam mpglvyag{tsa\fe%%sﬂe@aar fvelght of

exanpl e, such units in conbination wth
ab@it 208000-§ HRAthyhu) asddgsbimmipédehy gst permeation shoymatography. The
from.caopol.yneri zati.on

pols O Tlat it o BBt ROnae GNP Ay RN ol ol 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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i ncluded are poly(arylene ether) contai ning noieties

prepared by grafting vinyl nononmers or polyners such
wa0@pokydeyrenes, as well as coupl ed pol y(aryl eqe/us2004/022195

ether) in which coupling agents such as | ow nol ecul ar

wei ght pol ycarbonates, quinones, heterocycles and
Partiohlgmy ssefldeslg@ryl@RCth@ls fol nkneWirpeBenge thést wiibie comprise

hydroxy groups of two y(aryl ene ether) chains to
mob:,cg]@@, davigg mtglﬁ@,t oRB | a@@gpq;kylvg@p%amm% (9I‘1§} rgpup.  The ammoalkyl

radg> grr%sﬁ ?Sé[%{%agglglpg{ltgf id S (H{l%op ﬁ{)ﬁqh&? h (gove 9@%&? %&b\gﬁs Products

east one
coraihing any ﬁ‘l’lbgretl]bwﬂh)lﬁ babbtapxaﬂ m@znmpbmmugm pipeopriaenprimary
et her) and P 6- dlﬁEé pheny
or Srcnaqary henoaian bichcasy by <Bra: Bt ABRSYaRReats phogh e

S. Pat ent to Birsak et al
4- hgdtoyyblpydaram en@ghmp; tg]anéi)abbtylnhéﬁoal waﬂtbmmameﬁagewhlch a
ecul,a
by-rpdEEt pizbndoedite 35 uBRGHE caietale a1 ORR AT HE ST o
ter@O WhninOs200n 8, AGtaafiM, présortleh ef EHer\,Qﬂ’yljﬁé(r ®6lecules, t ically
per meati on chromat ography.” The arylene et he
constifpting\ae nedehi a5t abions Qpercgmd@i wyight og uRolgnerp may C@B@m at

60 de L]t I
teat 58 of 570 BT KBS A B e B R BB
25C. It is also p055|ble to utilize a high intrinsic
In whe eabodisneni)the( polylagiene @hdre bbmﬁnsbsal tapped poly{anglene ether).
VISCOSIty ol y(aryl ene et her onbl

Theeirping e ge uas paetent Bei! "\‘)\lﬁlér? f%lrraﬁ@w&ﬁgy groups on the
polé a?(}]@ﬁé lReP) Bhfn USEh tMlinal ABR %W 88 ihd®ivated by

|ntr|n3|c Vi scosities of t he y(aryl ene ether)
capp&@wathchnt mectiMatingwbepiphpgénd alia apragpletion esactipmt foaresample.

desi r.ed. T ol y(aryl.ene eth S.are i_cal.
Tt Eamin ey ShRen 15 Rty ong sl reasS T 190k Rk} pelygarytene
eth@};ntqaeaégy Qéd‘tféﬁrﬂ{fa pfeve RO UIREs I EMETE 88 the, folxmbeoRdin®bnd the
3,6-trineth Eﬁenol Cat al yst systens are generally
fOlm@tJD@y@fd gﬂ@rors blekk cwapisi Agring Hegcossipg cl 1319"3&?5&'[@}1?@%&‘“65-
St one al n o - .
Suﬁ%b (3 ca}Pé) %nté)é Ca (i for e%gplﬁ%’, Qst%rgg)? Eﬁf/éyﬁcn g@g,%gl:&gg?llhg ﬁmd,
or %lﬁﬂ%tl‘t&ﬂéd @Hﬂ&aﬁﬁ&&kre@ﬂtaﬁﬂlt]ﬁ Bke; 26eMOf 20105110 23id12hd especially
PCT/ US2004/ 022195 Part|cularly useful poly(aryl.en
sal@t\/h@ F?@Olﬁ%? apeh Hyeap Bplysa Y 245 e ate iy S Ter ihi gﬁ ué%ﬁb%?‘get ¢ term

et d}?% oc‘élﬁ Q%\‘l” Q1 fHes kﬁéfmﬁ@% FMIRARL KitboxyCRBEAItRE Rdliroxy

cmﬂﬁﬁl‘éﬁt‘s tb?%é GXJH’at%e go%%ﬁﬁ‘% re!é!@tm@nﬂﬂﬁrez OR1sb Q‘rea'uélgﬂl ?%se%'t are

he am noa
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 linear 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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radical is typically located in an ortho position to
t he hydroxy group. Products containing such end
wanroespe3iay be obtai ned by incorporating an appCopiS2@u@22195
primary or secondary nonoani ne such as di-n-butyl am ne
or dinethylamne as one of the constituents of the
are0ddseiabddvig tgﬂllttml $tags rRaciénd, 10Xt 8re. Whits et 41r eiesobe7s to
present are hydroxyblphenyl end groups, typlcally
Bregiehtlned fromreaction mxtures in which a by-product
di phenoqui none is present, especially in a
r rit.i
Caggi@g?owﬁjgiegg thlg ﬁ?}ﬂ%ﬁ&g?ﬂlc%ﬂaﬁ ik aﬁ%reﬂér?oeag% 3‘%&%&@ We #hount
of tappihcdkylytermontti grotips gressntmic Ithaapolabawulbn@@tlme) ckait. b¥he

WEI ht of the pol r,.may contain at | east one
ol B S R E T o A Ao REeastibe S AP gmines
in HeQHO&ss {JerH‘&eQH@{QS’l&{E?ﬂEme &tﬁ@r) Pahy ﬁﬁmﬁaﬂ{fﬁ gl%tuBeJSr)cho to the
conpri ses ‘a ca (aryl ené et her hé cappi ng
termayal hydiese group cr:frtb@ eﬂlty(atrhlenc;) sihet is @nscsptlble teridecoimposition at

h h h
nigf e R o P gl B FER RO ah (B ™ Sagrpfiyof
privdali ! ofRedondityl MBink NGHACRB Hro@hcABR M & bdinaie aeyHidd eAd group,

reaction, for exanple. he cappi ng agent chosen is
whichs ey i yursngenerain ar%dlallwlnlrhysirquﬁhe%&ad igyaup. Capping of

pogz?ér\ékﬁé léhh%?}g {I&ﬁg)arﬁlﬁc?%lgﬁy%@%@hg bofYfsalflyFaté pstng%lgeved to

refbvegelch omindl gmlqps pecb@ltdmr h ngppedo wemiiah Giydtoxe | g«zsa;t ed the
t enper at ur es., SU|tabIe cap |ngpﬁgent |nclude
PORagHAhan aégdt%lﬁ Jorpatiog) gf3rhydroxy: Wﬂéﬁpmec(sagl&ywm@)
[ Vi
T B B e B P BB AR e RPN QG e s
mcrrarstabitatoehghdeﬂnpﬂemrewblhqrslal rasylltlagss fewmedngreda@wc gdoducts,

sullbas Sl N Bt e oS ok o wepab RV E¥e ahedC e

hydroxy group, or both have been esterified. Suitable
Baséd ufor @lieeibrb%tﬁﬂlyde wiflobe exmngrteo 86 skibed thYllleaIalQ&hat the
such as phen salicylate, acetylsalicylic acid
coBtgMptajd molﬁa%@wfaeﬁleel wsil MPOIgRIEE maph of gpse paly(aidiengcther)
t t es quntQS
re%glgs Brcﬂsélgﬁ?c de a tll?/?sogl Ya?y Pl e?ljl fﬁ%&g%f er recf5 H&Jﬁlary
chaﬁpﬁ]ﬁgm&gents are salicylic carbonate and the
polysalicylates especially linear polysalicylates.

Thg\hrﬁ%rllgg gﬁ& eélagmagntgnﬁér ¢ Jllgrgs%rf:%og]é(@k 4 %%a%l%?eeesm Cl“he
tert] %BEI"(&@QJ:MI %’o&é’a?b&h‘ﬁq 20uRer GEBL IRNAeE RN HARS §repared by
preferably u 00 percent of the hydroxy groups

mehalsdapopedn tBeattdbtladioahpdd spareygianydndrmn@sine pplamtization,
whticq]e ¢ontdih SPI%ES%ES percent]by weight of structural units derived from an alkenyl

aromatic monomer of the formula (II)
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WD 2005/ 023512 PCT/ US2004/ 022195 are described in
United States Pat. Nos. 4,760,118 to Wite et al. and
w6 20382%18 to Braat et al. Capping pol y(aryl ereTiSkmnp22195
with polysalicylate is also believed to reduce the
anmount of am noal kyl term nated groups present in the
pol 1@_1I ne her) chain. The am noal kyl groups are
t he resul Xi dative coupling reactions that enpl oy
am nes i|n the process to produce the poly(aryl ene
flke am noal kyl group, ortho to the termna
p of the poly(arylene ether), is

suscepti bl € -Cﬂ@conp05|t|on at high tenperatures.
The deg npOShtIOHDIS believed to result in the
regene

W bp ry or secondary am ne and the
production of a gurrvone net hi de end group, which nmay
in turn generate a 2, 6-dial kyl -1-hydroxyphenyl end
whefedtR! isQappbden, 0f-Cspatyy,(@rheles; 2t Reilyl clensginniriy-Cs alkyl;
am_noal kyl %yogﬁs Wi th polysallcylate is believed to
ang Bap do SuEKE alke)d @panatis peamers inslude shppisg chlorostyrene,

an(i 87?1% : ﬂllenpy 1 aﬁééﬂyll\glrlc\)ﬁﬂﬁp rég %%Eluﬁ@ @bﬂmﬁ@l‘;/mteﬁeof an

I on of oxy enzam ne
améﬁﬁlmoyhaﬂdeMerThmdmemnmabmuﬂsbﬁenaﬂkmndgnnmpmamdnmnmf

e ca d I th t hat
such TPl Ao NT G GBS Heh BogF Viaa e Ryedispe,
alpﬁl@‘fﬁ‘éthﬁﬁgfeﬁg atthyQ il e bgles vdlvniﬂﬁéhz@ﬁe 88d $nddic Rha %d?lde and

specks, during processing of t'he poly(aryl ene et
ru@a&e@ddwdrpqlﬂelldenylegomagﬂ nesmwc:bmpbsmg@md@ rendfoy graftssef a
kil l in the art that t t ed ryil en
rotdiEh gt g i g onay e iy RO EBadleCEp By AL e
ab&feheWereih@Bé AfobBF ﬁl%ﬂmek ma‘yr&VWpolylméﬂﬁdiﬁﬁtprM@lc@Bf at least one
variations in structural units or ancillary chem cal

Csfeangnasematit dicpe myanepics syek ap bajadiens of isopreag, ¥wnyhersia the
rub%elD 9 o\égfge)dl&)%zz(alk@gﬁr@ ﬁqgt]cﬁ rgs% QOInﬁﬂfeu ﬁagﬁtr@ R)l :}ﬁrogj[ lf@(»ékght

erel
pemélﬁaﬁm@ﬂh(byopdmhhaﬁanlﬂﬁml dtrblnhhexmbmeﬂmd,lzdjolug2 budout 30
suspensi on,. and enulélon pal yneri zat

whi ch .
weii PEiCRP Y ICAPbeIBodGeT Bhicts yva@P@fh%S i5rabet ik el percent

of HY ﬁoﬁ?og)%we%ffaﬁ QAMRAN AbKMERY honSheBHd 4bo Hp@@cmou@ﬁz% ht
or nu Crl 12 WD 2005/ 023512 PCT/ US2004/ 022195

peiCkx of the rubber modifier. These rubber modified polystyrenes 1nclude high

impact polystyrene (commonly referred to as HIPS).

The poly(alkenyl 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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Z1)p \ (Il) wherein R is hydrogen, Cl-C8 al kyl, or

hal ogen; Z' is vinyl, halogen or C1-C8 alkyl; and p
wO20@3/028515. Preferred al kenyl aromati c nononer 8Crmuskde22195

styrene, chlorostyrene, and vinyltoluene. The

pol y(al kenyl aromatic) resins include honopol yners of

Th@?oly@élk&ﬁfy|ar&ﬁé7cf®tﬂe§inm5h@/”ﬁ§0 ifiHEOBloelR RBb YIRS Of stene-
keényl aromatic nonomer such as styrene, with one

polgelefromesthylf fragtharrylaisnopwesialyic nole{éstréréngrbdréhwqdll@e -b-methyl
meg}a Vrygasger Egl%l\z/l avgllaabég%loﬁ’y Ath’ftn}é gl?pr Cf%ghg é(SI%L B&@ﬁ?ﬁeﬁe 1,4-

ne an

pol&bhhb@éndmﬂﬂfslyﬁdlom@hy(p@l}}ﬁﬁmy}ﬂ 1ﬁét<hﬁm§/]atb) 8884 M¥ock copolymers
npri si bl ends and/ or rubber nodifier
aV@é\lﬁHleafTQ%r?gﬁﬁv%/rPéPUdéfA%Pﬁagakféﬁ;?@%r SO tirdiar. pESK004,
mxﬂﬁ? jqped above), wherein the rubber nodifier nmay be
a po ynerlzatlon product of at |east one C4-Cl0
nonar omati ¢ di ene nononer, such as butadi ene or
A.m&ﬂpr@hemhamﬁmwhemehmﬁ@h@ ar hivbepolymdi fofethe alkenyl aromatic

N G N G A N T ——

JovRr |ﬁﬁd§/Y lan@ A8 Rlohf0 BPNORBart@thrBOR b errdd h@m@ﬁ&lb‘fneﬁ@f an alkenyl
wei ght' percent of the rubber nodifier, preferabl

aroata@gm&@meo lsatbc dion@golygicy ﬁ@rl‘ﬁdrﬁi@mstyr@fe {-he h0m0p01ystyrene)

o ol d t
R B
prefdigis§ 100%hsitsRdEHt #ompeohysl yrenes incl ude high

i npact pol ystyrene (conmonly referred to as H PS). The
pol y(al kenyl aromatic) resins also.include

Thiopferepieep BRBF i & Ko BOIUBHEPY neFamaticy resy gRpy ebe atactic or
syt QhAfK. I—ilghlgl %%Ferreﬁnﬁolg}émekgll Qﬁﬁnaﬁﬁ qLyre ﬁﬁcl&i‘e atactic and

styrene an el as oneric | ock
symhma)dtgprﬂmmcqmﬂmtwenas orfsiitetple stagtie hemapad yktyteads anepoumnﬁrmally

o B, B S I 50 ) 5L P PGS R

hoRUAJLPRBeC AP ds Teff@8 80 thektin b9 “8BRtl pdBstyinghtresins.
per cen They are commercially avail able Fron1suc

Uselohprdietectispolysyiena resinsuiS8S) arehevailable dram i he Fpova@ihepreal

and Che kb Rs em,cal Conpany under the
coftibmenti e CLESTRES 45 3005, 0pant2
PCT/ US2004/ 022195 The pol y(al kenyl aronmatic) resins
Thegyly@higenyl rediigier) bhockaveop alnyib@r sveedgeshyleariar 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 less
than or equal to about 60 weight percent more preferred. Also preferred within this

range is an amount of poly(arylene ether) of greater than or equal to about 20 weight
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pol yol ef i n-net hyl nethacryl ate, especially
pol y(styrene-b-1, 4but adi ene-b-net hyl nethacryl ate
wO3Bj023812i | abl e from Atofina conprising bl ockBCoOfUS2004/022195
pol ystyrene, 1,4- polybutadi ene, and syndiotactic
pol ymet hyl nethacrylate. SBM bl ock copol ymers
e@&ﬁ' | BedtéomhfbPENRR 1 AEIAE v aoenﬁﬁrﬁ@?e% and greater
P F- X012, f:gAF X342, Adi: X004, and AF- X250. A pr eféerre%r
thap@lrqul kenigaut 49 oreight pyreen nsplhomigmcyner of the al kenyl
aromatic nononer (I1) wherein Rl is hydrogen, |ower
| kvl e vi- Yl 4 . :
Dafl e hesABRAT e B8yt RERRN nekFay comprise
a dannga@aty ger dikpaaad ah Klengikk swsanmt delerﬁarwmaiagé SsstfBlies may
honopol yner deri ved fromstyrene (i

furthsrorosryise yadehtopal lapses H%ﬁ%ﬁblﬂ}%@% élffél Bt &f dickgsirie layer, a
proi%dgm: '1?)%? aalteﬂle&%tlage?(yﬁlﬁf thk ke VGh Q%efeﬁ@& @mb@(‘flﬁ'feﬁ{ i Xata‘

I’'t's wer ght rom Styrene. e stereoregul arit
stooigetahﬁn}dﬁy yompkem el padymoend dick sulssiate, Emlﬁtabﬂomg@talyelcdlwosed

on ?%‘2% gttréatata;nclfaige %te@{qr 1%)2)%! ed p_Ol {agsgclfrlégen%lyeragr?({m farlo(t: ctive
laygpﬂi'é’]&%'ebf%fllt'l{%%mvesld&&abl e at aCt ' ¢ honopol ystyrenes
are comercially available as, for exanple, EB3300

from Chevron, and P1800 from BASF. Atactic . -
Thh dﬁ@pﬁ@ﬁrggﬁt \ayeraay eeneprissranyimaserial sppableel steringresiqyabls data,

I . . o
o TN PO ot RSB0 S e
of Q?s@ ﬁﬂh@ad)r equalmpaghputl BOXB Bn gdnen@.llflﬁ]ﬁ%hﬁdl@dﬁrﬁa{skﬂqaﬂ' lbe equal to

Iﬁpal kenyl aropatic) na a nurrber aver age
abw uprgstris ghefeged. afngs! lez@atw@rwo 06 BEYAT-cOYes nOt

t
i, GO Al a8 LS A ol o
makb]h ecro)oah,n dh]pmlga@alti«ﬂaaiyﬂn gridimai, ci)elhlsmu@dolimurho mwnt I’meron
unt of aryl.ene eth
ottt SRb OGBS 15h orhet e dar B bgpanic

dy@f(tngOI )é?zﬁ fiyd ed?eplﬁhéil@é))an%d tyRel Miahkany! indf@nRt bBdse change
range, the amount of poly(arylene ether)
COI@Q@@ldﬁé@/gbeTeSQ%lsorﬂhéES@r equal to about 80 weight
percent, with less than or equal to about 70 wei ght

ejce , t X
B L R
elechioplating g eobng fechmiquust (spin qatiyig,aspydye O@tﬁghwﬁor akeposition,
greater than or equal to about 20 wei ght
scréen printing, painting, dipping, sputtering, vacuum deposmon electrodep051tlon

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 angstroms, 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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WD 2005/ 023512 PCT/ US2004/ 022195 percent, with
greater than or equal to about 30 wei ght percent
wonrefs@esae, and greater than or equal to abouPCZ@S2004/022195
wei ght percent nore preferred. Data storage assenblies
prepared from di sk substrates described herein may

prof&Vipe i:50r indludad antBtafape hayeils dhadpgssiden(ed esmictcﬁlkmtndes
substrate. The data storage assenblies may furt

and glspipwe Biliflesi nang IOHPEY s carbidgs (B2t HEicqpt caskidn aaé Oéhel@

ox‘a&e (k:‘eeg t El'h 01# ﬁ}’& de &d 'hglts?‘é}oylg?récz%ﬁ{g%g d(:é% rﬁtﬁ{?’% x)gates or

pol@ﬁﬁr&onat&l} QiEga fﬁﬁls(el[dnhqndg: diapron§-¢ike aarpoh,yate), iamotl g Dkhers, and
substrate, a data storage |ayer dlspos@% n the
I eagﬁ‘Bkl?rPQF‘éS anghcoRpiM Bl qps © JDEPNY ?’slﬁ%)% ate oihe fregang

storage | ayer, and a protective |ayer disposed on the

P8Rl \@ithiRY Shater 1€ fSAHR SHREAGE 1dydY BlclumRY p%gﬂfﬁfbioﬁ%e. As
any material capable of storing retrievabl

useslulhieinsthaeroppdlyedrborye meludas) n@pp@slm(ayév;avm@rstxalctural units of

ptic layer, having a thickness of |ess than
ﬂﬁgaggﬁﬁgﬂﬂto about 600 angstroms, with a thickness | ess

than or equal to about 300 angstrons preferred.
Possi bl e data storage yers include, but are not
limted to, oxides suﬁh as silicone oxide), rare
earth el enent - trgns f7on Hetal alﬂ , ni ckel, cobalt,

chrom um tantalun1 pl ati num terbium gadolinium
in Whdh aPREQ rhbouf’ ﬁrentaﬂld F}fél L@a}f%mr G %ﬁ%ﬁbso i aromatlc

conprising at one o e foregoi ng, organic
orgasicgradicely and riige ba]arpdetthaieof:glraraihphattcy phkcyatlies)r, aramdtic radlcals

hase change .
PR oS SRR e G O AT BBy o8 Tegeqlif the
forfusKa®ybstrate by a sputtering process,
elecgroplating, or coating techniques (spin coating,

spray coati ng, vapor dep05|t|on screen printing,

pai nti ng, dlpprngA—spUTTérrng, vag¥)m deposi tion,
electrodep03|t|on meni scus coating, and the |ike).

Th t whi ts.t
whi R G A T e P RleBh ittt S o Bhudeine
racdicdl ma‘éhﬁe&% of t&b 9&%@5 Wwhian separfgug! filoth aBoutn hA0exemplary
m croneters to |l ess than or £ ual to about 10

en@n@lmmbrmue ajmn seperetis dkrfewss Aot HllasEativa yondimisige examples of

00 .angstr re e SQ e t
e BRG0P 202 81 SSRALEST S TR IR Sty
meigaiel Qe 2eNaeiciiheptyfidefe kitgtldenkh ésopfipykaars n@épehf}dﬂdene
protective layer is usually determned, at le
cyﬁglpetxyhg?]et P@]QWB@d%‘TYhId@%Fd pwlp@%ieﬁ}élmgﬁla@%adamantyhdene 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
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
16



enpl oyed, e.g., nagnetic, optic, or nmagneto-optic.

Possi ble materials for the 15 WD 2005/023512
WwWOCHsWSHI04/ 022195 protective |ayer includes PCT/US2004/022195

anti-corrosive materials such as nitrides (e.g.,

silicon nitrides and alum numnitrides, anong

1ik@t heyiser, adhakive dastefifls dincludé | et @BorEadd)| firedd huddi@k Sjubber,
oxi des (e.g., silicon dioxide and others), polyneric

cthylgne r prapWenc rabberp dlugee pynvhtmethyh siloveingc ghigsinateé sipobutene-

. o £ di ' i
oo Be R ATk PR SRR by o
acIg " %i@hn@dapol!yalgﬁa?,o ﬁpaﬁnﬂed helfettybgei lregpaﬂ?lad t poliwdrapjl ¥he,
suitable materials for the protective | ayer includes
foamendy palyBisHiRNe, Psticizdegobingl ¢hlorde. dipshyopiiedienBalamsTs,

. - g . ' uct el '
me#]{}? %Hﬁg%&lﬁ&:f%f ﬁ%fyrvingf ?%%?zflé[ b@ ’Eh%_l{k%.l lliﬂ%s@%xrﬁ%%%ltzﬁé)%dthe&b& are
prdfeast about 60 percent of the total nunber of R

groups are aromatic organic radicals and the bal ance

.hereof are aljphatic, alicyeljc, or. aromati.c
Aryielf ifpar® Fiofuful g Sosiete ffudeS pd el B gjnsugh as but not
linfiedi oabpaad, mABhdo RirehesRbd-Yptical dadi &atag®imédi® Such media
Cformula (1V) AP-Y -A2- (1V) wherein each of A and A2
inqludezcommaeicdisdsi te-writakleeepmpset fisesadigatal verpatiledisks hagh density

o B SR80 B RS TIOP 5 g

an ‘exenp
predtedd daparorigesmédia fthaamaARbe brdpbist riadr \disknaibsirated piepgred as
exanples. of radicals of this type are -0-, -S,
descg@%J bereingg dysplosed ipy Agynlicatps m}%ﬁl@; 1@/%&9%)@9;:1@ no. 120801
entTRid¥d g% MEFUN ROE Mﬁ)a‘PRGWITHi ﬁ@ﬁﬁov‘%}ﬂ‘?m MONAL
I sopropyl i dene, neopentylidene, cyclohexylidene,
STARILEPENfikd engustddn )0yl epentboy vitl éhepresand application.
adamantyl i dene. The bridging radical Y can be a
.dr.ocar bon group.or,.a saturated.hydrocar.bon gr .
A e PR B S e o P e PR BRBp R Biein by
ref@¢ht AR BeR Qhiifedy. DTRALRENHGY isbRrt ARG usEHEDbRME RI16%EESnon-
known in the art, including interfacial, solution,

linging exagude-e, or nmelt processes. The protective film
| ayer may be lamnated to the substrate and data

ExEdiabage | ayer

Example 1 illustrates a method of injection molding a polyphenylene ether-
polystyrene disk substrate comprising molded-in features. The final substrates are
used 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,
L3450 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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usi ng an adhesive |ayer. Suitable adhesives include
rubber-based or rubber-like mterial such as natura
wouabisar3siacryl i c ester polyners, or silicone rBODEIS2004/022195
and the 16 WD 2005/023512 PCT/ US2004/ 022195 i ke.
O her adhesive materials include polyisoprene, styrene
te1§]%rﬁqfeeﬂ€rerdl‘1@%r A i RYISRE AR QRYAEAS s FIPRRIt of hithdifg was
Vi nyl net?y si | oxane, chlorlnated i sobut ene-
alsogisprmined fenthe nspdian paragistess phelesp tgwlage theld pragsure, and cool
ﬁn%plorosufonated pol yet hyl ene, butyl acrylate,
expanded pol ystyrene, expanded pol yet hyl ene, expanded
pol ypr opyl ene, foamed pol yurethane, plasticized
The omjdploftitd aﬁﬂﬂeﬁdtﬂedES of mretrhylldnfgi bira@BRr pOhgREWSLe explored to
met hyl vin S|I|cone yvinyl acetate and the like.
deiﬁrrag@uthé ef ﬁ’§| ?fi ?ﬁéha}aﬁlé‘ér}&/ﬁ%ra%?ﬁ@f apfior sppbinatippy pf paadding

a
pa%e'hﬁi’%’g ‘8@ alge[]&gisaﬂ Eg‘joﬂhﬁéa dlbéfteﬁaa@%ch&ﬂﬂé q‘i‘&t s%b%é?é Q‘lee
1 provﬂ‘dbg ntht amojuling: @hlathas sthoseag orniuli a]JtlaSSusrheenB@ Ehrough 17

cl.ude coggact act di scs

profiGlitha) ugate P due ik SubHIM: A ndle IaRSHEr §hd g gnold
telﬁ%&ﬂhi/ealaret fehegbagvelsRYRecsugR é§m§%ﬁﬁ%\é 2 §Qons, aﬂg hold

preferred data storage nedla t hat nay
prq;ssm*p ay mdklfqgmmdomk psutsstimetes squareh deedlgmalsanddbe cowlbme is in
erein is disclosed in Application Serlal No.
f‘%48 609, docket no. 120801 entitled " STORAGE

MEDI UM FOR DATA W TH | MPROVED DI MENSI ONAL  STABI LI TY"
filed August 26, 2003 and copending with the present
application. Al cited patents, patent applications,
and other references are incorporated herein by
reference in their entirety. The invention is further
illustrated by the following non- limting exanple.
EXAMPLE Exanple | illustrates a nethod of injection
nol di ng a pol yphenyl ene et her- pol ystyrene di sk
substrate conprising nolded-in features. The fina
substrates are wused to formlam nated di sk assenblies
conprising dissimlar materials, wherein the
assenbl i es exhibit excellent dinmensional stability and
feature replication. A blend of 50 weight percent
pol yphenyl ene et her (Polyphenylene Oxide, PPE, 0.33 IV
as measured in chloroformat 25C) and 50 wei ght
percent crystal polystyrene (xPS,
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L3450 grade, weight average nol ecul ar wei ght (Mn)
270,000 available from Chevron Phillips Chem cal) was
wagewd/essipr epare the di sk substrates. Based onPCIAIS2004/022195
glass transition tenperature (Tg) and viscosity data
of the blend at varying tenperatures, initial ranges
TaBfe it he nol di ng paranmeters nelt tenperature and nold 17
WO 2005/023512 PCT/ US2004/ 022195 tenperature were
chosen. A range of nolding paraneters for injectiaon
mol fli ng was al sp detefrmined for theAnwpg BHC, 96
R@qr hiviter § Mbldc| jp@lentponidalde, helod] prless uredialantlt ¢ Sed.
}maTeﬂibe Metpoi NTen andPressuree @smef | ¢haegergd disngn | Dev.
par aneter [ranges| were lexplored to [dekgksd)ne the
effects off each pol di ng paraneter and/ or conbi nat/i ons

10t kel ng jopar angs er s| on the | ol di h@3ept 1 m zat 1 ¢ (35
an i njectilon nolded dijsk substfrate.| Table 1 provides

>t ne| gy di rjqopar ajmgf er S| £hosen|[Hor Thgaipni t1 al 0.125
screeni ng |[through 17 |productifon runs to produce |di sk
3SUDSEEGUES T ghTe MR T tegper at yre and nmoi d 0.025
tenperaturie are jn de%‘tees Cel[si us the cl anp
t-orm TS o ton the: hotd ESS ST
4k| | gt amforoge pe?5 cen 5|m=:ter g%uar 5(&gf/cnﬂ) ar(l)' 20
l IIC I S|C Ulldb. 18 ‘Ab nnrll 023512
SPCT %004 13?2 95!° Tabl & 1. Averag age o 838" 96 Run rana
Nl =-u| nr—r.adcl ol + Ct A Taoprn
IVUI ,I Clll’.‘ T 1 T T ICII}J 1
5Ton ssyr lgUTI ne chan @ 5571 I?Dev Ol%egr ees) Jbg@g

100130 2512 03 5 2 220 100 125

T O

o
73 3383900 |18025 [0, 25820 625‘"74*§§00JZ 15Vé37i§ 5’%3
0090 5 330 120/ 15 5 7 0.12810.020

8§ 1330 120 |30 5 12 | 0348 0.125
o |345 |110 225 |15 95 | 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 0263 0.102
16 |360 |120 |30 5 7 0.325 0.038
17 360 |120 |30 25 12 | 0475 0.108
CE1 |- - - - - 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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wa206/02519. 5 0. 268 0.025 10 360 100 30 25 7 OPEG®1S2004/022195

0.115 11 360 100 30 5 12 0.473 0.018 12 360 100 15

25 12 0.297 0.040 13 360 100 15 5 7 0.305 0.013 14
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repeflldgfc}nr at ?@Il g?hg]ylng L e]l% t SHQL srTzDeI \ga%dﬁpgpogi?{]g IS& me%(% 1in§

provi ded in Table 1. The dISkS were injection nDIded
One surfgceaof tBamdldebdisie aubstﬂafed ushtained thd.h&atiﬁ@@@ttern of grooves
I njection I\/bldln%g i ne vvlth Si.ekoh 19 WO
fr%&@/m@sﬁ%m/ 5 GBHr o TD et A VY SBMINEP R gfandard
thi@Bfs o LAERE 0.3V 1 M InftfbrAGaR "By & s flﬁﬂehn b€ A\’\’Efegghre

corresponds to a groove depth “of nan ters in
semgditpk ddhesi veglay@0Gpprok tnatelg 15 matometers An ttyipkicat) wad yppdied to

oo el of B SOpLTiarached sl Hedie Meplorel
bls[lﬁhi'(ﬁbibrph@nﬁhﬁ&ﬁﬁiﬁie ﬁél@&l%&%téﬂb@lm-@@eﬂmpﬂm Sfrom 4,4'-[1-

surface was metallized with alum numto a standard

methyl-dr(d enethppthybolud-cclobexandigl [hisphesnk (adsas rdfgrred to as BPT-2))
(7‘15 glyééé"% fe&glnpthf)c?(ggsg uéa‘ Eg raensit%g :t)ae € ag‘ﬁpge%tor ?ﬁllﬁgagreg;/byv\%gcmd

a ppr oxi
Prafopisi cfdAericd. h&’hénais&ﬂ dslsé’rﬁlﬁiymz[st ¢omplekd ﬂ)b%lﬁ’dlﬁg the stack in a
followed by a clear protective filmlaye

Capyes amipgigy Hﬁ%ﬁﬁé@ﬁ )aﬁé 8P pawedsgsr w&r%@ﬁhmﬁl (%@b&ﬂm) for 5
r Hor i
m‘%@f@fﬁﬂy%‘g éﬁa&eresg hyl)- 1, 3- cycl ohexandi yl 1 bi sphenol
(also referred to as BPT- 2)) (75 mcroneters in
Theimat kgieg siudysiTihg affecti drt the raha tdpel the diskrsseartliea efterrtbermal

agigg wﬁgg %glrfgnned. 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 OQ1050
(BPA-PC optical quality polycarbonate 1050 available from GE Plastics) bonded to a
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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Products of Anerica. The disk assenbly was conpl et ed

by placing the stack in a Carver |am nator press at
woeQm®sanss180 pounds per square inch (psi; 5.6 kgCraisR)o4/022195

for 5 mnutes to fully bond the |ayers. Thermal aging

study: The affect on the radial tilt of the disk
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radi al deviation, or twice the radial tilt, as a
that fieappldinegtarameirTs, mald eperaEe UPdH AP tYERNGSCIETP thsmage,
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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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BPA- PC 61.4 0.245 0.005 19 340 105 30 3HPM PC 98.8 c
0.207 0.029 BPA-PC N Aa /Aa /Aa 20 340 110 15 BHPM PC
wW6203/02851183 0. 049 BPA-PC /Aa / Aa [/ Aa 21 340 peD/URR004/022195
BHPM PC 101.7 0.160 0.104 BPA-PC 101.7 0.100 0.017
22 350 100 15 BHPM PC 50.7 0.262 0.003 BPA-PC / Aa

N A" 3Aa |23 35P0110 |Rpiatiividec 89061 620. 243 0. 046)p 015
BPA-PC N Aa /A" N A" [24 350 110 25| BHPM PC 107. 6
0 222100850 BPA- PC N Aa N Aa N Aa 25 350 110 258
BHPM PC 94.6 ° D. 240 RPAPE BIA-PC A4 N Aa N Aa (0980
WD 2005/ 023512 PCT/ U$2004/ 022195 26 350 120 20
BHPMRC-99—2 b H~162 0-015-BRA-RC 8620217 0—080—27
50 10530 Bpvbe 78 ENRCETES o 8253 Bra- pC 70, B-020
0.205|0.106 28 B60 105 20 BHPM PC 80.2 c 0.190 0.[083
BPA-PC / Ad NV A"| / Aa [R9A60 120 °5|0B1dBM PC 108. 0 [0.1088
0. 012 |BPA-|PC 10B8.0 0/082 0.0%8 230|360 120 30 BHPM PC
98 5 (128 0. 008 BPA-PC 98 5 0 122 0 012 31 350 1120
%0 BHBOOPL 2. 0P8 0. BEPY-GE0.-BpalFE04 A" / Aa / AB083
BPA-PC [N/A® |N/A? N/A?
9 360 120 |15 BHPM-PC [108.0° [0.138 0.012
BPA-PC  [108.0° [0.082 0.058
30 360 120 [P0  |BHPM-PC 98.5° [0.128 0.008
BPA-PC [98.5° 10.122 0.012
31 350 120 [0 |BHPM-PC 92.0° [0.210 0.096
BPA-PC [N/A® |N/A? N/A®
32 340 [120 P25 BHPM-PC [953° [0.140 0.018
BPA-PC [N/A® |N/A® N/A®
CE 2 BPA-PC 0.285 0.009

*N/A = not available
bAverage 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
23
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provi ded by the 80C aging study and the % repfication

thelatesulirey radiel ydednd o’ oenlghtaere Ualnlgr stat$tenl faigm'lﬂnmm such as

GRSl R B O e A e B B Fan,
anlih&e ifiPdcl bR ghdaikiarRbelss: ThdBlhsfe fRRtiahUnaurt®bH be used to
tenperature, and clanp tonnage. The transfer functions

ideriify ob eredesi an opEmUILsat of aradding sordiipns fonp pegicalar Sersnilaion
ﬁ% fen the nol ding paraneters and the resulting
radial tilt and % replication using statistical
al gorithns such as regression analysis to determ ne
Aoz bmﬂhel iforggding Enarapless mokding metitlaah by ceagditd f@andate the

orfifict Parlgine Lot B8 (DEEIPN FONeliel fymoropEetplend of
po@fbh@ﬂ%lbﬁ@'&héeﬁolﬁftyrgﬂé dB%;‘ th‘ﬁﬁf?z%gt #he B?ol&ﬁ% cEnRRbils! GidkSEan be

f'ormul ati on interes As shown ore 0|ng
meidedhiiiae exlibitoketillagt phydieh! stalityedas sh;mnebty the 306 ragingtséudy of

2 b di ¢ £Q
B e S0 Hl A el B2, EReh! Bk Mo SRorbhL RS feptication of
thetﬂwcr st@lﬂbé‘ﬂ’éa&ﬁﬁ@@greﬁh @Rk Dol ng the nol di ng
condi ti ons, disks can be

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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nol ded that exhibit excellent physical stability (as

shown by the 80C aging study of a change in tilt of
woOesws/ebEan 0. 3 degrees) and excel | ent percent Peatsem®4/022195

replication of the nold stanper features (greater

than 90 % . Wiile the invention has been descri bed
cmamst ef erence to exenpl ary enbodi nents, it wll be

understood by those skilled in the art that various

changes may be made and equival ents may be

substituted for elenents thereof w thout departing

fromthe scope of the invention. In addition, nmany

nodif i i : : t L Cul: ; .
L T E Ut Tane e MBI GE, (I BAR A AR, hEAE o polymeric
matervanat b amelietiperature e abduit 330 fis abott13¢0°@ dgemidldhagiagpeanold

thereof. . Therefore, it_is intended that the invention
BT 91 THOREID Rorooph T a1 SHBBER Abfeyt 13 about 35
totk 18 Gb@s £diskor carrying out this invention, but that

the invention will include all enbodinents falling

within the scope of the appended clains. 24 WO
2. 20059 23sthod pPETial®2 bowherpm @ 3liskCasspbty fhbrisatedtfreme tiaef disk

Ldi . ' c [ 8l i nj.ectdQ | di.-ng a
XIBHS s o Sfuef GIREALMAPHTE L T8 5P Sisapn agpout
0.3%0d b indBwhEseinthe di¥R leghibay h Percantfedtdre reFINREALE ERatef than
about 90 to about 130C and a clanp tonnage of about 12
or £gua fRyousB0 PeIERE- t 0 form a disk. 2. The nethod of
claim1, wherein a disk assenbly fabricated fromthe

3. di Sk @RI bty dink BUIR! cdrbdsighange val ue after 96
hours at 80C of |@ss than or equal to about 0.35

_ degree, and wherein the disk exhibits a percent

njeetemumel dingpd pelytrieon nodtergl datferm dfskis acordisguala moldatgouodel

Cogpﬁggr%ﬁﬁ&. 3.aA EFt%%F ﬁ@.nnldiqg a di sk, conpri sing:
R ECE MONHB PERAG S PO IREMEP TS 4 'Co f or m di sks
according to a nolding nodel conprising nolding

tegpiap disk tasgemblivglfapritaled opahadBkefor valialest cHaggd;i ng di sk
assenblies fabricated fromthe disks for radial tilt

change; creating .an updated nol di ng nmodel based on the
C%Pamg}llﬁ%@n&é ing, SY4FEL Letegk on rt_é% aneldiae) pargpelgr values that
reRS pdisie %éﬁ@l{iéﬁfﬁﬁﬁ&té& 25 YRE4i kSIS i3y 1af 81 BHR! within

ilt change w
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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a sel ected range of val ues; and repeating the nol ding,
testing and creating steps to formfinal disks and a
woizo@lo233m| di ng nodel , wherein di sk assenbl i esSPCT/US2004/022195
fabricated fromthe final disks exhibit a radial tilt
change value after aging of less than or equal to
repd0inp 1K B5]dHeL &eing 4nd Eﬂ&@tnf%itaﬁdnﬁﬂ tl§d hdNdidks ExHibid @ fpercent
conprising testing the disks for percent feature
fe?t@{ﬂ Tepleatign of ereatet fhag or ﬁ@lauﬁvdﬂtoélw&gﬁéﬁrﬁg nodel based
on the nolding paraneter values that resulted in
di sk p t
5 S PPl b O PESERL SEAUPE LBk,

mPIGTEB2004, @%ﬂ;gtﬁnnageplaﬁﬂ prgsurbecooblisieNg,a dogstlinagn aledeof.
creating steps until the final disks exhibit a percent

690, phicaods ST L1 H00 BRI SONFRIEem b comprise
pdl'if(bﬁiuéiﬁ aﬂee&)amtwﬁam&ﬁyl ARdrbatfcgper at ure, mold

tenperature, clanp tonnage, hold pressure, cool tine,
or a conblnatlon thereof. 6. The nethod of claim1l or

7.3, wherapthod é clsgn W@lﬁrﬁﬁmqlﬂmmwm&@kgompnses a plurality
(ﬂgﬂhﬁggﬂgkﬁgﬁ%ﬁggg&}%ﬁnd pol y(al kenyl aromatic). 7. The
met hod of clal m o,

erein the poly(aryl ene ether)
conprises a plurality of structural units of the

stqg@turecﬂﬁ wherein for each structural

uni i's |ndependently hal ogen, primary or
secon Cl C7 al kyl, phenyl, hal oal kyl, am noal kyl ,
hydr ¢t NOxKY,— Or halohydrocarbonoxy wher ei n at

| east o/ carbon atons separate the hal ogen and

ons; and each Q is independently hydrogen,
hal@gen, fimary or secondary |ower alkyl, phenyl,
hal oal kyl , hydrocar bonoxy, or hal ohydrocarbonoxy

wherein at | east two carbon atons separate the
Wll‘?éi‘FlBg@ﬁ %’i‘ﬁ Woghed wbneachgQ' Thandependutlyt halpggnmmsimary or
( vyl [
B e By ST pGATE | hygBRal B bl o
ha&ihlydrvphrbanm;atmherelmlaomst Qflo tchﬂmn atoms separate the halogen and
oxygen atoms; and each Q7 is independently hydrogen, halogen, primary or secondary
lower alkyl, phenyl, haloalkyl, hydrodarbonoxy, or halohydrocarbonoxy wherein at

least 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,
Cron

wherein R' is hydrogen, C;-Cg alkyl, or halogen; 7! is vinyl, halogen or C;-Cs alkyl;

and pis O to 5.
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formula R-CCH2 a(Z )P wherein R is hydrogen,

Cl-Cs al kyl, or halogen; Z1 is vinyl, hal ogen or Cl-C8
walbboslop3siand p is 0 to 5. 26 WO 2005/ 023512 PCT/US2004/022195

PCT/ US2004/ 022195 9. The nethod of claim6, wherein

the poly(arylene ether) is present in the polyneric

9. mat efeameihdd T aERYH ver@dRaHé BB /(hi91cabiherf Qs PRIERNIN the
by wei ght and the poly(alkenyl aromatic) is present

palymerirempigriginarancamenns of aboytrp(ate aheutif? pefceritpuweight andthe

ool QAT T el BB BRE% Byt 4 B hone s
to abOWTE0IpR)centli®y whightbase@be tighato] Sile 1&Etha§)%§r(b4y%ne ether) and

fabricated froma disk forned by the netho of claim
thq peJy(atkenylaromatic).

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

of claim 1 or 3.
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