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discloses anti-reflective coating compositions having improved etch
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rates. The compositions are prepared from certain acrylic polymers and
copolymers, such as glycidyl methacrylate reacted with non-polycyclic
carboxylic acid dyes and non-polycyclic phenolic dyes, all light
absorbing at a wavelength of 193 nm. ‘

[0008] There is a need, therefore, to provide etching techniques
with improved control of the etch rate of the imprinting material

undergoing processing.
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[0011] Fig. 5 is a cross-sectional view of a layer, formed from a
prior art polymerizable of the imprinting material, deposited on a
substrate;

[0012] Fig. 6 is a cross-sectional view of the layer shown in

Fig. 5 after being subjected to an RIE etch process, in accordance with
the prior art;

[0013] Fig. 7 is a graph showing the rate of evaporation of the
differing components of a silicon-containing polymerizable of the

imprinting material in accordance with the present invention;
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features defines an original pattern that forms the basis of a pattern

to be transferred into a substrate 32 positioned on motion stage 20. To
that end, imprint head 18 is adapted to move along the Z axis and vary a
distance “d” between patterned mold 26 and substrate 32. Alternatively,
or in conjunction with imprint head 18, motion stage 20 may move
template 24 along the Z-axis. In this manner, the features on patterned
mold 26 may be imprinted into a flowable region of substrate 32,
discussed more fully below. Radiation source 22 is located so that
patterned mold 26 is positioned between radiation source 22 and
substrate 32, with actinic radiation generated by radiation source 22
propagating through patterned mold 26. As a result, it is desired that

patterned mold 26 be fabricated from material that is substantially
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[0021] In the present embodiment, sub-portions 48 of imprinting
layer 34 in superimposition with projections 30 remain after the
desired, usually minimum distance “d”, has been reached, leaving sub-
portions 46 with a thickness t,;, and sub-portions 48 with a thickness,
t,. Thickness t; is referred to as a residual thickness. Thicknesses
“t,” and “t,” may be any thickness desired, dependent upon the
application. The total volume contained in droplets 38 may be such so
as to minimize, or avoid, a quantity of the imprinting material from

extending beyond the region of surface 36 in superimposition with
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recessions 52 than regions in superimposition with protrusions 54. This
facilitates formation of a pattern in substrate 32 corresponding to the
pattern in solidified imprinting layer 34. By properly selecting the
imprinting materials and etch chemistries, the relational dimensions
between the differing features of the pattern eventually transferred
into substrate 32 may be controlled as desired. To that end, it is
desired that the etch characteristics of solidified imprinting layer

134, for a given etch chemistry, be substantially uniform.
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spread and patterned coawog@mdNyg with the pattern
bei ng subsequently set exposure t othe actinic
radiation. To facilitaf®FRe GEPOE i on process, i t i
s desired thRaryldemerplints (Ggimethylsiloxy)silane

ethylene glycol diacrylate

eT@ over an area

2-hydroxy-2-methyl-1-phenyl-propan-1-one

COMPOSITION 3

isobornyl acrylate
3-acryloxypropylbis (trimethylsiloxy)methylsilane
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1l-one



material provide rapid and even spreadi ng of the

inprinting material i n droplets 38 over surface 36 so
Wo baw/0ad207 t hi cknesses t are substantial |y uni f BeMUazIdS/027933

all residual thicknesses t  are substantially

uni form [0025] An exenplary conposition for the

inprinting material consists of the foll ow ng:

COVPCSI TI ON 1 i sobor nyl carogarody acryl oxymet hyl bi s

(trimethylsiloxy) methylsih@ngcghhytene glycol

di acryl ate 2- h¥dr oxy- 2-nethyl. -1- phe,ngl - P[ opan-

1- one” COMPGSPFHOIPEE T REhOT iy ARy - doxy) st lane

acryl oxynet hyl t ri sethytéenmrethydodi digxcyylatel ane et hyl ene

gl ycol di acryligheod-BYeH@yY-2 pndBhhylopah= Pheay

- propan- 1- one}@hCO\;%OSI TI Ozl 3 Fs%&fnr%ylp acryl ate

3-acryl oxypropyl bis (trinethylsiloxy) nethylsilane

et hyl ene gl ycol diacryl aonpo2itisodr oxy- 2- net hyl

- 1-phenyl -propan- 1-ongCOMACSLI}QN-4 i sobornyl

acryl ate 3-acryl ox proF%ltrl s _(trinmethylsilaox l)l si |l ane

ot hyl ene GEyESTVRr HoT Pl SEE =AY IF ORYY "B Ry e

- 1- phenyl - propan-ethyberee EQMROSHIHCOXLE e sobor nyl

acryl ate acr Yl%¥W—By$@h§l(f—&)h%}lh%(lﬁédalnoi(%e

nmet hyl si |l ane ethyl ene glycol diacrylate 2-hydroxy-

2-methyl -1-phenyl -propan-f2one RIR2 COMPOSI TI ON 6

i sobornyl acrylate acryloxynethyltris

(trimethyl siloxy) silango@ddytemesal ycol diacrylate

2- hydroxy-2 -nethyl - 1 brggg}yll s Jloa@gn- 1-one

acryloxymethyltris (trimethylsiloxy)silane
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
R;R;
COMPOSITION 7

isobornyl acrylate
3-acryloxypropylbis (trimethylsiloxy)methylsilane
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
RiR,

COMPOSITION 8

isobornyl acrylate
3-acryloxypropyltris (trimethylsiloxy)silane
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
RiR,

[0026] In COMPOSITIONs 1, 2, 3 and 4, the first silicon-free
acrylate, isobornyl acrylate, comprises approximately 42% of the
composition, but the quantity present therein may range from 20-60%.

The silicon-containing acrylate comprises approximately 37% of either of
COMPOSITIONs 1, 2, 3 and 4, but the quantity present therein may range
from 30-50%. The second silicon-free acrylate, cross-linker ethylene

glycol diacrylate, comprises approximately 18% of either of COMPOSITIONs
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result, the actinic radiation employed to facilitate cross-linkable and
polymerization would be thermal in nature, e.g., infrared radiation.
[0028] Referring to Fig. 4, an exemplary method of forming
solidified imprinting layer 134 includes depositing a plurality of
droplets in a pattern 100 to minimize trapping of gases when spreading
the imprinting material over surface 36. To that end, pattern 100 is
formed from a plurality of droplets 101-149 that are deposited
sequentially, in the order number with droplet 101 being dispensed first
and droplet 149 being dispensed last. It was found, however, that etch
characteristics of the solidified imprinting layer 134 differed as a
function of the position of the droplet in the drop dispense sequence,
referred to as sequential etch differential (SED).

[0029] It was determined that the SED is attributable to
variations, over the area of solidified imprinting layer 134, of the

cross-linked and polymerized components that form solidified imprinting
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interval eva oratlon the inprinting material occurs
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be observed by the myriad of recessed regions 152 appearing in etched
layer 154. This results from the faster etch rate associated with
recessed regions 152, compared to the etch rates of projecting regions
156. It is believed that the faster etch rates of recessed regions 152
result from a lower amount of silicon present, compared with the
silicon-content of projecting regions 156. The non-uniformity of
silicon-containing content in layer 150 results in uneven etching of

etched layer 152, which is undesirable.
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ArGEMROBI 1 GNEadliu8 off epseldviedyste asctashavireardesivedate of
evaporation between the components of COMPOSITION 1 is shown being less
than 0.1%/second that translates to less than 2% forAan interval of 20
seconds and approximately 5% over an interval of 60 seconds. Similar
rates of evaporation for the polymerizable components of COMPOSITIONS 2-
8 are also found. As a result, COMPOSITIONs 1-8 each possess desirable
characteristics in that the polymerizable components thereof have
substantially uniform rates of evaporation that provide a substantially
uniform density of silicon over the volume of solidified imprinting

layer 134, shown in Fig. 3. Specifically, solidified imprinting layer



relative rate of evaporation in the interval of tine

bet ween deposition and exposure to actinic radiation.
wQdb@enesmi ni ng conponent, i.e., the photo-initPar/ws2005027933

2- hydroxy- 2-nethyl -1-phengl -propan-1 -one, of

COVPOSI TIONS 1-4 is not considered a polynerizable

conponent, although it becones part of the polynerized
13gtwagchrmvdded hdrkefodesitellesjliobwiaent¢ret of ,no less than 8% by

wedgHlY BLOX RS- JERERY ek - &éﬂ@gyim@w@qmphn@msg cief;ér ngk. a
contri but e subst anti al e structural

maE A gt EeT OF Yt Vﬁ)@%&%ﬁt’ﬁf@lﬂﬁﬁr CRETRG PeyErT any twe
reghorehofn sl hdliZgsd therbeddot ryrat Sld sl atee nofgreater than 5%.

[Ogyﬁpor at IAQH.‘L&MOEQI]!:yheC(gl‘%glﬂfONgvﬁ-@of)ﬁ;vllQQ aotiegﬁ%ble viscosity
acryl ate conponents. Sim|arl t.he mai_ni n

thabmn%%ﬁg ajragge ofhd Yot FoP ‘rFﬁlé?or“”t’? 1e5ﬁyfd1a8x§ 2
ceatizfoiyé belng plrefgdablpr opais Factngatendepdre tson feaptanng

drga'géz%%g# t%%gu)aéH th m@sﬂ% 35 @p%\%.d@oéolldlfled

consi dered pol yner | zab| e conmponent’s._ Furt her, | i S
imgEtiRY PHet BRe"iton? FEey TRt i'“?%fﬁnéciloﬁﬁﬁ?f@ﬁf‘s pfhat the
brEQVEOBESH OMSrkaBeeraporaat equall e natwrd.hat is sl ower

[Ot).hﬁn the R%@&lerlg & 3P, aEIaQEl @f tthﬁa}a(l‘o@y&é;tlgable to provide
onponents. [0033] Reterrin , shown are

S“{?%‘fxiaﬁﬁs320ﬁﬁ‘%§ M Astfaf?h 1f”f‘laer rg‘i"éftaf"'\?e PRPRt WiGH to form
imgyapaonatlagar far. spechdt eddcouponent s3a may i400udel a primer
1a9£PPJ5€t qulmg)\_{P@.l -Els(%\is prox)@l_dt Iﬂerie@?c:’.saqeglllécﬂ ggrface 36 of

nponents being a 10 | ene

sua?%rtﬁl %2t ép%mjoughawl ‘E)Wﬁ'é?q']fpb?}ée fgat}{lres dimensions to
be( tormedt iy lisptioxydgrebhet skl areiqeAVBME)r, samtyi sbivofwydtion,
111%9{1 leg‘L e Q %)lde Tah gt%r@ Llnd.EPich%t wgS 1£&rlﬁgglngayer 34,

deposition of [tiple droplets, each having a volune
thSFe%’Orﬁci‘;UClBﬁt%‘ea %et’j‘n%rﬁ:uéF%‘&z?oeaﬁPo?/‘f"cfésf ﬁé’ %850 1B?Zrmtm9
matdeopletron which palgitusteofB2apprroxmedat elfny a8@itiber @rgmerTAeyer

Vi v I r 1 € a %gt for
o/ PRI on0h Sh0keL Aol e i mone

dltfﬁ%ﬁenltr%ﬁ%‘l REE T IPRES PRATPEORTEP Y SF nter Vil 2ofesdt
prigeondgeand opmroxicrateliy SMhow eranaer isot & ral pafsesd a
coﬁe ds; sﬁgighl agefa%aeélpﬁefe@ppfét gmafcgrthfataemay exhibit

meri zab nmponent’'s of - are
eX&F of otE ST s ta Jr“é’%‘l"ilngdd\‘/P&‘)S?‘*T I dﬁsefe‘?lééﬁﬁ“aﬁSE?els%o use
todesin ablerc hayeach@rissivadsable fhat sréeerpetiamee) zabl eof Rolla

miGOIRANEMS Lhereofe haye st ant i@kl v iwoi oL rat es of

evaporation _that provide a substantially uniform
EvaérRily yPreieed MEbh S0FBICRIRE 1B (Ao bIRSOPT i the desired
surfpdd ptofigel aydewididdr sHowppanudity. o icaBpeos fig atihipment
eméﬁ?é}e%' £s ed%tgg%wéérgg ls@wrals?»él%ep{ QukLed opi gdiss@rate 32

desired silicon content of no less than 8% bywei ght
sugfie-t he given area of solidified inmprinting |ayer
(02361 A nmefaumingard &igonsodind be iwehghtbeeﬂ fiolhed Heheigrial to

acpOOLeal pRGERELT . AMY \V\QenrgxgHQlE:?lrﬁ n§ ol ?QL f,eds present upon a
rmprinting layér 134 shoul greater than 5%

surface 136 of substrate 32 that has been prev1ously patterned To that

end, primer layer 196, as with primer layer 96, may be deposited

employing any known deposition method, including droplet dispense

techniques, spin-on techniques and the like. Furthermore, to enhance

the smoothness of the surface of either of primer layer 96 and 196, it

may be desired to contact the same with a planarization mold 80 having a

substantially smooth, if not planar, contact surface.



[0034] Additionally, COWOSI TIONS 1-8 provide a
desirabl e viscosity that nay be in a range of 1 to 20
W@ enbiop2pse, With | ess than 5 centi poi se bei ngpCT/US2005/027933
preferable. This facilitatad deposition enpl oying
dropl et di spense techniques. Al so, COWOSI TIONS 1-8
provide solidified inprinting |ayer 134 with a desired
lonemihani cab sddueagibe swoobahaltityhendyr eakiddEt@springer layers 96

angrfg%t Q&heTrQaEB %&aﬁﬂu%tlo‘a tJréLdNE)@ ch003akL Ref EE rex%gté& with a
2 and , It desirable to provid

logus’tﬁtfi"“é? éngﬁ}v\ff’ﬁtl&gs%ot oV FrEiRGe ‘f:ﬂe&ﬁ&rma%ﬁ‘gr J8gnay be
apppicrd whinghaty khownmpiroqirsisnt idog éeyele 3prodessthatteeltiques may
inSHBR! Eﬁénﬁcgf? JIBYr 'd%SBé{QGiofi‘ nl%rthg'&‘r phﬁé’l%l Q\ﬁa'poP rde‘ﬁ@éltlon

'ayer 96 has proved beneficial when surface
Lo A ET e 9P PFRLS YFUGRS WIRBTE C6RHBES ¢ 8rf"nlé‘9 and the
likeat anes sdinimensSfaNcob & hewfairiedt eneigypeodtingg(roaystfown) may

be3s ppngarE%rmJ)ladygg %goggygnaglsgo function, inter alia, to
provi de a standard interface wth inprinting |ayer 34,

[°P B8r eby radiGihgeT he et EUSICoRT 28T T GREs¥ ™ o
sulchacel Bfdont coxgingd efladrihatra whdichveslmat rat em@3yes to
1m¥39<§\;£egelelageagg:%bgh9%’s & 'tHErqu@Yrﬁ!mgqna'E@}llﬁe forRehatea

roman organic inprinting materia he sane or
298{ $3VER enti X Bt TH TR FAPAE t dPVStA SRS PRSTPRLISTGC Ay thsgewith
thAs & Leslt tharphi sMtatay@erdb of stHealhprdat &ty matestieh. aan
ex@ﬁﬁﬂa?{/ Et%c@sc’s tb9 m%ﬁet?‘os e@rpf&/rlt:hé’“égg§eme§gp&¥eg fluorlnated

tlveldy deféect-free surface that ma% exhi b
additciyel thidlaehiser o ?‘6’1‘1%?‘? s n’g}l I”"H%? §4IMP}3\ENTING IN UV-
BAGKIER mpNeampRnrm erTElGRABH W RBLATED WATERDAL MSEURSAYRIcr86lé ronic

En@Yf?éer t%%pf reolnk§r ee%) SC‘rﬁQQL%w éd}‘éac@ nBPA;J 8t Mh%SQ&Hl'tlve

ander trade nane DUV30 The primer_layer 96 1s
PrEVisiegaltsy dﬁ?’d&?ﬁd’éﬂeﬁﬁ rPrap‘ﬂ’ﬁIER rfé’sée‘%"cief HerFreg 8t cross-
lipkay iadd npliheridesiimpdimung aceepiz0f mbRisape asit dmout 1t should

bebSAdeSP&%q Pfad €no @ﬁ!rﬁ?c!taﬁ@ Nl NGe %gg'é Q@Q&u;%ﬁ@él%exglého or in

det ect (g@tterns such as alignment nmarks, ‘on substrate
ligy ofyr FAPSITIONS 6~ SREI%ET FPHIGOE o PRGEASt8"End 9 , it has
(obedin foumdfbenadiwi aliqgd. osdaaﬂosox ia fHduerbd ayddrsiSdl that

th\é""@é?le? 'gg&'}i'&*ehﬂ%zlc %? %’e t mpern‘%%{‘%pﬂﬂp%q@aﬁ‘g}r {8G8yers

trate een previous
fopmtd éwmmsrc?tflﬁatteéhwqusf M’F@Fﬂ%{%?rafgen ﬂﬁg R during the

lapér Mekmdtdyel $RemglAayy h2pdepdsht e@dheigleeythag sy bk nomnoyed
tod§$#%55£if& f[gg HQ§Er HQ&'%#Q&JH% gﬁfﬁj gtiﬁihﬁfﬁ?gge laser assisted

niques, spin-on techni ques and
diFggt REPHEEEDT t‘&%héﬁ%‘é‘lﬂh@; SRDITRNELS - of ATt R AT APT
te0hnigiuk hiey dofclpsedary Cieyeet 38 . and "mﬁgafabt reay irect Imprint

ofdﬁé-L sﬁguétgrgso'l%a&lh"c&? S BB, W ¢ [ %@E'é%‘? MR 2002.

aving a substantrally snoot no pl anar,
FOg ofiteaete- sBeré‘l?éO{”G’%?]SPTB ?‘b&ﬁ%@lﬁﬁ% SR ezivilld tCQME’(P%tTIONS
1-80hdydbé idegdopitdeAesn lsayeirat®B2 as layer 234. Thereafter, layer

234 may be patterned by employing mold 26. The benefits of the present
invention become salient were layer 234 to be patterned employing step
and repeat techniques, during which differing regions of layer 234 would
be patterned and subsequently solidified, sequentially.

[0040] The embodiments of the present invention described above are
exemplary. Many changes and modifications may be made to the disclosure
recited above, while remaining within the scope of the invention. For
example, the ratio of the components of each of the aforementioned

COMPOSITIONs may be varied. Additionally, while the invention has been



and 196 adhere to planarization nold 80, the sane may

be treated with a | ow surface energy coating 98 . Low
wgaedoaecroener gy coating 98 may be applied usi nBCBUY2005/027933

known process. For exanpl el4processi ng techni ques may

i ncl ude chem cal vapor deposition nmethod, physica

vapor deposition, atom c |ayer deposition or various
distyreed tvechnrappesy thr axitmgllamd theeskiiidcon doptentsiim & dryer to

imbASR Q&I@uhpe/grﬁw acke SREEGY QAL NG (ngpt ROV TBY well to
lmaﬂ_ﬂﬂgglled to nol 26, shown |in Fig

JED ?}ﬁéa%tfe(i FEHERt PoRe P& f %‘tﬁhaﬁst §d5?1ﬁ‘]°InOW
prefdeactnleneryy , coatbngshifinger i vrat exnigeditonyese spaystisength,

deﬁypéyoxﬁcﬂ ch@ 150" O%erséoséscef @ﬁ@ﬁ%&ﬁﬁgno;hohh@ cherefore, ot
ting material. Fluorinated ditives,

besiﬂr“rlée? 4Rt 5P REDYE JeSTRPhRER- eREY di}s'é%oili‘%‘tlgdbe “Seterminea
withefegurdrvet tratthe sappewdsd theimsaalsuofwicd emergfuldf stdpe of
eqhPkRtd Ng material . An exenplary process by which to
enpl oy the aforenentioned fluorinated additive is
di scussed by Bender et al . in MILTIPLE | MPRI NTI NG I N
UVBASED NANO MPRI NT LI THOGRAPHY : RELATED MATERI AL
| SSUES, M croel ectroni c Engi neering pp. 61-62 (2002).
The | ow surface energy of the additive provides the
desired rel ease properties to reduce adherence of
crosslinked and polynerized inprinting material nolds
26 and 80. It should be understood that the surfactant
may be used in conjunction with, or in lieu of,
COVPOSI TIONS 5-8 that include a surfactant. [0039]
Referring to Figs. 5 and 10, it shoul d be understood
that the benefits provided by the present invention
apply equally to layers forned enpl oyi ng ot her
t echni ques where evaporation may occur during the
| ayer fornmation. Exenplary deposition techniques that
may be enployed to formsolidified [ayer 134 include
spi n-on techni ques, |aser assisted direct inprinting
(LADI) techniques and the like. An exenplary LADI
technique is disclosed by Chou et al . in "Utrafast
and Direct Inprint of Nanostructures in Silicon,"
Nature, Col. 417, pp. 835-837, June 2002. For exanpl e,
by enpl oying a spin-on techni que, any one of
COVPCSI TIONS 1-8 may be deposited on substrate 32 as
| ayer 234. Thereafter, l|layer 234 nay be patterned by
enpl oying nold 26. The benefits of the present
i nvention becone salient were |ayer 234 to be
patterned enpl oying step and repeat techni ques, during
which differing regions of |ayer 234 woul d be
patterned and subsequently solidified, sequentially.
[ 0040] The enbodi nents of the present invention
descri bed above are



exenpl ary. Many changes and nodifications nmay be made

to the disclosure recited above, while renaining
woRtdsioms2ohe scope of the invention. For exanpl BCTAURB®05/027933

ratio of the conponents of 18ach of the aforenenti oned

COVPOSI TI ONS may be varied. Additionally, while the

i nvention has beendi scussed with respect to

WHaD Mt 6LAIMAY Xshe silicon content in a |ayer to inprove
etch uniformty, the present invention may a

) ply
equal ly Vel | fo™tThoAovs f§ Bt He? ‘CHEF &5t ér*’r‘%’??@e—‘ofr% a
flbayae, rajicoh @socathiesi @ith pdief etlentrhed, ehidi@kthal Fe@gSising:
t hi cknes i formiy, t : ' d
the | ket thae0eild Yol BONIEEsh 8 4 Caihl d6RSkltnd ]
PLURRIEY oftfe POhBIEThEAH1EnF IRE B St PRFPaBEVE LBl 1BFI Pth6R,°F
evApdradtnst eadosihaud dnbesveheraidned with reference to the

appended § 1S, ' el.x .full .s¢o .

equi val eﬁt%g%lﬁ}l%!' %%Q%VL’!&?’?%B% %59{1?}1{, .mzﬁnfﬁt%ﬁg%tlg raté of
SVRBPIACAGR & SFAFEredvigh sulssPTedt ef fydm RIUFRbYAbPE RodyTBRZable
coap&at atedniM ilih S@iaddsdilkel ramnge @daiay r@t hodrval of time.

conprising: formng said flowable region as a

conposi tion having a plurality of polynerizable ,

conponent?s eaéﬁed‘l‘et%ﬁﬁ?@i’? R tgd rigt 810 eva|§EPER i 6ftd desired
raf§s G adLdthdienevs tphr sawrdnsol i di fying said fl owabl e

region, with a relative rate of evaporation associ ated

W th a subset of said plurality of polynerizable &

conponent’s bei™H§ WA PSarYESFRed F Ldther e &A1d interval
telriieitéal be@brd iskRidiZyind Radmet kot asndecobt @dol 20 Geaddasl

wherein, said desired range is |less than 0. 1% per

second. 3 . The nethod as recited in claim1l wherein

sai d i ntérval TertAthat &§ BTG SoFii™ ¥iMeratr spéidifying
fuadtkan@ecided dodt2dtingcondstlobablelregimt hoghiaswitdChteaface
ofI Q tcelm !lgge],' \\;M‘:%r gﬁ]ﬂ 3R %r@laiyég]girﬁu.rtggﬁir alcﬂ'? lﬂgl.ec)?'re ontacting

contacting said flowable re |onﬁ|qU|cII1 Wth a surface
sagfl fHowalhs FeEonwWith 82 SEFR%EEval of time terminating

before contacting said flowable region with said

surf ace. : h as_r.ecit.ed in clai .

depost {11 T urther P ae I e e pingt g ¢ e AEh R in
furebfroAnoidsai H sREAFI NP atad dakloyaplauragiany onfsade oplbeE satepas a
plurdhieyn®t Reeprssrecited in claim 1l wherein depositing

further includes spin-coating said polynerizable

material on said substrate . 7 . A conposition o

conpri sify:  a TruredhPe \2SoFePERY Y FEail & WsapbheRpsiting
fdrBE&ﬂth&Kﬁd&s spin-coating said polymerizable material on said

substrate.

7. A composition comprising:

a plurality of polymerizable components, including a
silicon-containing polymerizable component and a silicon-free
polymerizable component; and

an initiator component to facilitate a change of phase state
of said plurality of polymerizable components between a fluidic phase
state and a solidified phase state, with a sub-group of said plurality
of polymerizable components having a predetermined relative rate of

evaporation.



silicon-containing polynerizable conponent and a

silicon-free polynerizable conponent; and an initiator
weoeoponot to facilitate a change of phase st apeT/©w52005/027933

said plurality of polyneriaabl e conponents between a

fluidic phase state and a solidified phase state, with

a sub-group of said plurality of polynerizable

conponent8s HEhe Agrrespricdetermried ieldeive rhexeipfsaid sub-
greVPAaEBide@nNaBl of TR ACHIPasidy 6N RS yh&GizEEIE cBmgbndhts .7

wherein said sub group includes all of said plurality

of pol y l%l goc% '91no%n£ss reglte The cci.gn;QO?SI é(lalpeq a aid

reC|ted |n claim erein sald predetermnéd relative
Pre@t e rBinesl ApRtare didte of é‘S@OtrH’éJrPnoli%eﬁért@éc?)ﬁd‘ peqrp second.

The conposition as recited in claim7 wherein said

sub- gr oupoof wak dedabtis &libh YasOke@itley BT icz&dd @ wherein said

0 e [ r r :

sufsC g%%pacg gﬁbg\ugguéal@ypgﬁggigeg}%gﬂfn&leg hits! AR Olia
PrfﬂﬁteFﬁén?ﬂoﬁﬁ%ﬁﬁlf?cﬁ?taspﬁ'é&?RQ§at%9¥ EP%ﬁnﬁ1§iPnﬁﬂ%ﬁ%§Whne
ingsatvhipsedewner mi ned interval of tinme is in a range of O

to 20 seconds. 12 . The conposition as recited in

claim7 wher e'ﬂeS@amgo&dlbﬁ% QQ&tt@anmglml YBBRez8N Qaia

conponent i ncludes acryl oxynet hyl bi s
predeterPipRA dPTOXTY Mt RSP dife 2 afftl9§ a?™d OsFe i2CofRIred:

pol ymeri zabl e conponent includes isobornyl acrylate.

13 . The ,GONPEQSI L1 QR:8S heed Lediddd €l ahMof MIELLER said
said silicon-contalini ng_polynerizable conponent

sijl heqnrdeRtadeing aRYMEERARIRI CPPRITHetASAYSFF oxy) sil ane
acaptbxyaethydbl s Gotméuhges Poky methybbillene capostaiat silicbudese
poll?rg er}y]I.e ggrﬁp%lngkte 1néf&1desTIL%b8mO§!:h}lg@e as recited in
aim / whereln said silicon-contailning polymerizable
conponent includes 3 - acryl oxypropyl bi s
(trinmethylssi [oeydonpesintosi damecitied S@icdasm |7 eerefinemid
sf§9£%H3@8£¥a159£§ %g§§ﬁer§£g§3%nagmp@ﬁéﬁg @Lgﬁudég The

onposition as recit In cl wherein said
acé‘V’r‘?’%’Bﬁt’bY&ﬁf =il (ﬁir?‘fbe"ﬁéﬂiﬁﬂﬁﬂ)féﬂ)%e CBfpBientiitAet fdes 3

poly@efiyhioney poyikht iific(ddelsnbi{dbphsil exip)lasel ane
nol ecul es and said siliconfree polynerizabl e conponent

i ncl udes |sobornyl acryl ate.
14. The composition as recited in claim 7 wherein said

silicon-containing polymerizable component includes 3-
acryloxypropylbis (trimethylsiloxy) methylsilane and said silicon-free

component includes isobornyl acrylate.

15. The composition as recited in claim 7 wherein said
silicon-containing polymerizable component includes 3-
acryloxypropyltris (trimethylsiloxy)silane molecules and said silicon-

free polymerizable component includes isobornyl acrylate.



