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systems and the like.
[0003] An exemplary micro-fabrication technique is

25 disclosed in U.S. Patent No. 6,334,960 to Willson et al. 1In
particular, the Willson et al. patent discloses a method of
imprint lithography to form a relief pattern in a structure.
The method includes providing a substrate having a transfer
layer (typically spin-coated), and covering the transfer

30 layer, in turn, with a low viscosity, polymerizable (typically
UV curable) fluid composition (typically in the form of
droplets). The method further includes mechanically
contacting an imprint template or mold having a relief
structure with the polymerizable fluid composition wherein the

35 polymerizable fluid composition fills a gap between the

imprint template and the substrate and fills the relief
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subj ecting the polynerizable fluid conposition to
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(typically, exposing the polynerlzable fluid
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easily released from the surface of the imprint template.
These issues are typically referred to as release
characteristics, and if they are satisfied, the relief pattern
recorded in the solidified polymeric material will not be
distorted during separation of the imprint template from the
substrate.

[0005] In addition to the above-described release
characteristics, when designing an imprinting material for use
in imprint lithography, further considerations include: (a)
low viscosity, for example, and without limitation, a
viscosity, at 25°C, of 5 centipoise or less, to fast spread
over both the substrate and the surface of the imprint
template, and to fast fill the imprinting material into the

relief pattern. It is better if the viscosity is sufficiently



viscosity, at 25C, of 5 centipoise or less, to fast
spread over both the substrate and the surface of the
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a lithographic

system useful in carrying out one or more embodiments of the
30 present invention;

[0009] FIG. 2 is a simplified elevation view of a

lithographic system shown in FIG. 1;

{0010] FIG. 3 is a simplified representation of the

material from which an imprinting layer, shown in FIG. 2, is

35 comprised before being polymerized and cross-linked;



l'i thographic systemshown in FIG 1; [0010] FIG 3 is
a sinplified representation of the material from
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conpri sed before being polynerized and cross-1inked;
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bridge 14, and extends from bridge 14 toward stage support 16.

Motion stage 20 is disposed upon stage support 16 to face
imprint head 18, and motion stage 20 is configured to move
with respect to stage support 16 along X- and Y-axes.
Radiation source 22 is coupled to system 10 to impinge actinic
radiation upon motion stage 20. As further shown in FIG. 1,
radiation source 22 is coupled to bridge 14, and includes
power generator 23 connected to radiation source 22. 2An
exemplary system is available under the trade name IMPRIO 100™
from Molecular Imprints, Inc. having a place of business at
1807-C Braker Lane, Suite 100, Austin, Texas 78758. The

0™ is available at

system description for the IMPRIO 10
www.molecularimprints.com and is incorporated herein by

reference.



from Mol ecular Inprints, Inc. having a place of
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surface 32. In accordance with one enbodi nent of the
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surface 32. In accordance with one embodiment of the present
invention, the conformable region consists of imprinting layer

25 34 being deposited as a plurality of spaced-apart discrete
droplets 36 of material 36a on substrate 31, discussed more
fully below. Imprinting layer 34 is formed from a low
molecular weight material 36a that is concurrently polymerized
and cross-linked to record the original pattern therein,

30 defining a recorded pattern. Material 36a is shown in FIG. 4
as being polymerized and cross-linked, forming cross-linked
polymer material 36c. Cross-linking is shown at points 36b.
[0017] Referring to FIGS. 2, 3 and 5, the pattern recorded
in imprinting layer 34 is produced, in part, by mechanical

35 contact with mold 28. To that end, imprint head 18 reduces

the distance “d” to allow imprinting layer 34 to come into



and cross-linked to record the original pattern
therein, 30 defining a recorded pattern. Material 36a
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36c is solidified to provide side 34c of imprinting layer 134
25 with a shape conforming to a shape of a surface 28c of mold
28, with imprinting layer 134 having recesses 30 (the bottom
of the recesses may be referred to as a residual layer).
After imprinting layer 134 is transformed to consist of
material 36c, shown in FIG. 4, imprint head 18, shown in FIG.
30 2, is moved to increase distance “d” so that mold 28 and
imprinting layer 134 are spaced-apart.
[0020] Referring to FIG. 5, additional processing may be
employed to complete the patterning of substrate 31. For
example, substrate 31 and imprinting layer 134 may be etched
35 to transfer the pattern of imprinting layer 134 into substrate

31, providing a patterned surface (not shown). To facilitate



28, with inprinting |ayer 134 having recesses 30 (the
bottom of the recesses nay be referred to as a
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Re%@@b@ﬁ obtained from Lam Research, Inc. of Fremont,
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California. For example, and without limitation, a halogen

25 “breakthrough etch” may be utilized which comprises an
anisotropic halogen reactive ion etch (“RIE”) rich in
fluorine, i.e., wherein at least one of the precursors was a
fluorine-containing material (for example, and without
limitation, a combination of CHF; and O,, where the

30 organosilicon nature of cross-linked material 134 may call for
the use of a halogen gas). Other suitable halogen compounds
include, for example, and without limitation, CF,. This etch
is similar to a standard Si0O, etch performed in modern
integrated circuit processing. Next, an anisotropic oxygen

35 reactive ion etch may be used to transfer the features to

underlying substrate 31 wherein the remaining silicon
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to protrusions 28 de a cross-secti on
mola@ 28f%wtq¢q§h§h9§eﬂQﬁom§t§a§tIenent. However ,

reQ%§§h0nS 2%§ferring to FIGS. 1, 2 and 5, the pattern produced

by the present patterning technique may be transferred into

25 substrate 31 to provide features having aspect ratios as great
as 30:1. To that end, one embodiment of mold 28 has
recesgsions 28a defining an aspect ratio in a range of 1:1 to
10:1. Specifically, protrusions 28b have a width W, in a range
of about 10 nm to about 5000 pm, and recessions 28a have a

30 width W, in a range of 10 nm to about 5000 um. As a result,
mold 28 and/or template 26, may be formed from various
conventional materials, such as, but not limited to, fused-
gsilica, quartz, silicon, organic polymers, siloxane polymers,
borosilicate glass, fluorocarbon polymers, metal, hardened

35 sapphire and the like.



20 and protrusions 28b may correspond to virtually any
feature required to create an integrated circuit and
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regions, such as sub-portions 34b, shown in FIG. 5. However,

25 the characteristics of material 36a are process dependent and
may vary as desired. For example, the viscosity may be 100
cps or greater.
[0025] The constituent components that form material 36a to
provide the aforementioned characteristics may differ. This

30 results from substrate 31 being formed from a number of
different materials. As a result, the chemical composition of
surface 32 varies dependent upon the material from which
substrate 31 is formed. For example, substrate 31 may be
formed from, silica, indium phosphide, lithium niobate,

35 lithium tantalate, silicon, plastics, gallium arsenide,

mercury telluride, and the like. Additionally, substrate 31



and without limtation, in a range of about 0.5 to
about 5 <centipoise (cps), as well as the ability to
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I Nthat desirable values for these release characteristics are:

(a) an adhesion force to mold 28, for example, and without
limitation, of about 0.15 kg or less; and (b) an adhesion
force to substrate 31, for example, and without limitation, of
about 1.14 kg or more. It is desired that the ratio of
adhesion forces, i.e., the adhesion force of substrate 31/the
adhesion force of mold 28 [hereinafter referred to as the
adhesion ratio] be 5 or greater.

[0027] In addition to the above-described release
characteristics, when designing an imprinting material for use
in imprint lithography, further considerations include: (a)
low viscosity, for example, and without limitation, a
viscosity of 5 centipoise or less, to enable desirable wetting

and spreading on the substrate and rapid fill of the features



15 solidified material 36c are mnimzed. The
preferential adhesion of material 36c to substrate 31
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rel ease characteristics of inprinting material 36cC
are measured enploying an adhesion test described by
Tani guchi et al. in Measurenent of Adhesive 20 Force
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of about 3- 12 MPa or greater -typically, the higher the

25 Dbetter; and (c) elongation at break, for example, and without
limitation, of 2% or more.
[0029] The design of a suitable imprinting material is an
iterative procedure that focuses on materials in the following
order: (a) formulation volatility (i.e., use of low vapor

30 pressure components); (b) viscosity control (i.e., use of low
viscosity components); (c) rapid polymerization kinetics,
e.g., less than a minute and more suitable less than two
seconds; (d) component miscibility; (e) mechanical properties
(tensile modulus, break stress, elongation at break, and Tg);

35 (f) wetting and spreading (fluid flow behavior); and (g)



the like; (d) a nonomer conponent that satisfies the
| ow viscosity characteristics in a liquid state of
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i sobornyl acrylate as the building block with silicon
coeanay hprderny|(ai b Harorayl carpoirést § "BROAMY ddeedexayple,

pr%%ﬁdﬁlthout limitation, about 42 gm) that is available from
Aldrich Chemical Company of Milwaukee, Wisconsin, (iii)

25 ethylene glycol diacrylate (for example, and without
limitation, about 18 gm) that is available from Aldrich
Chemical Company of Milwaukee, Wisconsin, (iv) a UV
photoinitiator, for example, and without limitation,
2-hydrozy-2-methyl-1-phenyl-propan-l-one (for example, and

30 without limitation, about 3 gm) that is available under the
designation Darocur 1173 from CIBA® of Tarrytown, New York),
and (v) FSO-100 (for example, and without limitation, about
0.5 gm) where FSO-100 is a surfactant that is available under
the designation ZONYL® FS0-100 from DUPONTTM (FSO-100 has a

35 general structure of R1R2 where Rl = F(CF2CF2)Y, with Y being



10 silicon for etch selectivity. Typically, the high
viscosity conponents are added judiciously to
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and without limitation, about 42 gm) that is available from
Aldrich Chemical Company of Milwaukee, Wisconsin, (iii)
ethylene glycol diacrylate (for example, and without
30 limitation, about 18 gm) that is available from Aldrich
Chemical Company of Milwaukee, Wisconsin, (iv) a UV
photoinitiator, for example, and without limitation,
2-hydrozy-2-methyl-1-phenyl-propan-1-one (for example, and
without limitation, about 3 gm) that is available under the
35 designation Darocur 1173 from CIBA® of Tarrytown, New York),

and (v) FC4430 (for example, and without limitation, about 0.5



Pennsyl vania, (ii) isobornyl acrylate ("IBOA") (for
exanple, and without |imtation, about 42 gm that is
woO 2vzseeal e from 10 Al drich Chemi cal Conpany ®CT/US2005/004415

M | waukee, Wsconsin, (iii) ethylene glycol
di acrylate (for exanple, and w %hout [imtation,
about 18 gn) that is available from Al drich Chem cal
Coﬁp@nthﬁe|ﬂq4ﬁégké%,a\mqu@ﬁgi¢hsqﬁf@ptgnmhphat is available
PRQLBINYH | Aridfany | Bha&X HHRI fes AR MichNBHbORADE 24195,
15 2-hydrozy-2-methyl -1 -phenyl-propan-|-one (for o
exdptd, and InwpEdbiAcn itRi EAe | BN 1cePoBPR B GRSt RAFPeLition
avail-ahl e underchhe, (H8Sisgnatson-JRLOAYE okheMn for
CIBA(r) of Tarrytown, New York), and v(); FC4432 (for

5 ex ARpREIahfaEHobR §RHOYEE: o' SFEHPLETS NP INhEPRE”
FCA432al 518y ROMYBEBI E fors Unbaghanti )t RabrbgimualihaBkegr0
from 3M Conpany _under the designati on FLUCRA r%
FCAZ3DOrTOD ISEYARDE helrl ) a PPBF At TaFE Lo RPIR i 1 i YR o Ty 1ate,
Matiek ) abpPRk g te Py Ot drhy1 ShXid1gcon dtedxarpkar yv)
proportions heing given in vve‘iéght é: (({#
ac APPERYHRAURAYp Bnb IRt hyngi PV ExafeC (Yt sexiaprant. ang V)

10Wi theubakddUR atri@A at 8P OtHa t3 1 sgapp MM icta tie Sy a¥amh |EDI@e
under 25 the designation XG 1064 from Gel est, Inc. of
MorPTB9F ¥ ‘Pennsyl vania, (ii) isobornyl acrylate
(" IB6¥s1) (fomnexasdiddinalandnvéihiawh-kbntdatingn coapestition for
42 gm _that_is available.from Al drich Chem cal
oAk BF AT valR B AW BRET TRy &F gt RS Gy bl
di actrylate, (ifior appaopimetednd2 Wt hotiex30 4d¢ugliaatel, onii)

15 B0 G o AL BOLE Lm0, GO ool
pheippirnkimatedry, 0f bgm extarghleeFCa4i \wurliegtant mangt vonthe

2- E%\Sibgﬁ%(” %ﬁf@ita%'r' kﬁg@e{%'aéa?)&gﬁ 'éélﬁ)“gg&\fé?f Granpl e,
and w thou i'mtation, ‘abo gm tHat~Is avallable
undempbhieti@b desi gnation Darocur 1173 from Cl BA of
Tag%X&ﬂ““’ H%Woxgék)nonqugiggﬁ—J%?%égﬁi%%Q%ggggggkgn for
and W thout Timtation, about O. 5
20 PCTayS§2085/ 3044 261udels gn) anheexitRCA43056 som isgbpney ! c
surfactapl that Jbs-ayaid.akle),Lf om %@ég@o?mms under ;
ac , L appr £ 27 = te, "¥ii)
t he 329 gnati on EéU(PAD(r)g’Fm 30. h[,0 34] I'n addition
t 0 apeoxindtadiy doanattHivgneomhnstl iddacrybatavatiedi al
36a,,,2cR0Rs 1l 60Bgk WH BRI PO LATRRSIELELINE Ofand v) the
IS/
DAROCUR® initiator that is approximately 3gm of the
25 composition. Each of the above-identified compositions also
includes stabilizers that are well known in the chemical art
to increase the operational life of the composition.
[0037] In yet another example of a non-silicon-containing
composition included are i) approximately 47 gm of isobornyl
30 acrylate, ii) approximately 25gm of n-hexyl acrylate, iii)
approximately 25gm of ethylene glycol diacrylate, iv)
approximately 0.5gm of the ZONYL® FS0-100 surfactant, and v)
the DAROCUR® initiator that is approximately 3gm of the
composition.
35 [0038] In yet another non-silicon-containing composition

for material 36a a surfactant mixture is included that



5 material 36a may be enpl oyed. An exenplary
non-silicon- containing conposition includes i)

WO 2apirsesszmat el y 55 gm i sobornyl acrylate, ii )PCT/US2005/004415
approxi mately 27gm n- hexyl acrylate, i)
approxi mately 15gm et hyl ene gn% di acrylate, iv)
approxi mately 0.5gm of the Z FSO 100 surfactant,
angonpriges i BARGCUR Ua¥iipphedrsurfactpst agpt 6x ifﬂrBPéjrl}Pted

39,0k LhG e Coﬂiﬂoékéd\ﬁ%ry[ 0033 s A cpddhtional 1)

non-si i con-containing conposition for naterlal 36a,
i nePREesingtedyppexetsEibPTBEL (IRTYISE6r nyt) FProKrapRcely 27gn

i )n-8RRyDXdJmheky, 2/gm r&pB@&Xima@&JM abgm ddHyhehd glycol
approximately 15g n1eth | ene 8 gcol dlacrylate v
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t h%pp%mel%l Bph ad Ot Heh@bmp Ss ARRINOX hABY eglgm 3¢MuOdurfactant
t he onposi tion. [0036] Another

nor‘f‘lé‘FPF%on]‘é]oﬁf‘S‘i“Pl]rarF@’ éb‘ﬁﬁ%%‘iat‘i‘toﬁuF‘BPrez‘EPrﬁdFéﬁ gf 0.25gm
36afl Rehutiesind) oappswdarat ety- éﬁlcﬁcﬁhbsgb@fa@dant available

acrylate, ii) approxi mate /am n-hexyl acryl ate,
R s s HeraPar IS aLEERY | ag EF o REP aiGerporat ion
101 V)of ﬁﬁBﬁﬂ%lmﬂbﬁhga@ 5gm of the FC4430 surfactant, and
IS i mat el

v) the |at r t ha

thew%glcorrpogl f”lez]) }EacF “ofUt %Ctgﬂlgvglf fent i"Fi eBeg“

commmguhc&ﬂvh.@hsn a|smmumdeScsmEﬁmﬂungebsmp$EMtu@hede¢ﬁibed

knogp int "1 al art 1o, HP%E% g)operationa

| i FEF -t %5ﬁp83?¥¥(3° PPEHRIA™ 1 ther exanpl e

of amrymnxywéuh&apencmmeﬂhmldgs1Iqum@sMEDUnexamﬁhgdednarwathout
15I ) R\QEO@E rerrtrat %%uté}%?m%mqf (1§Fbo§%rn¥§oa%c};]¥a!t%t "I]l}(l)ll”) (for

approxi ne hex acr
ap rexp hat aryi %gmmf lemiybhehen glapoot @2 awrnly| (@tie) étd)ylene

gﬁgl%ébfta%%l%xgﬁm Pcfr e&gmég\m'ar!:ds%lgguts ulr fn&%%@?&n , about

Rinitiator that i s approxi nate
3grheobmt hel i’\dorlrp@leﬂcmur 3573 0088jiakary éfommrorhpie ana

nons 0 [
SRS DI RRL LA o CARCE AL exbb LT e das b

20 PCTiKSROO 57 QB4415ng 16 dorpenses KsF4432nand fQ domnatedl tri-
Surl@%&@ﬂé éﬁy%a@t££$“50élggﬁge under the designation Sylgard

309 from Dow Corning Corporation of Auburn, Michigan.
[0040] Each of the above-identified compositions may also
include stabilizers that are well known in the chemical art to
25 increase the operational life of the composition. The
surfactant comprises less than 1% of the imprinting material.
However, the percentage of the surfactant may be greater than
1%.
[0041] An advantage provided by the above-described
30 imprinting material is that they abrogates the need for an a
priori release layer, i.e., a separate hydrophobic and/or low
surface energy release layer disposed on imprint template 28.
Specifically, the inclusion of the surfactants in the
compositions provide desirable release properties to mold 28

35 and imprinting layer 34 so as to reduce, if not avoid,



surfactant. An exenplary conposition includes i)
approxi mately 55 gmisobornyl acrylate, ii)

WO apjsesiznat el y 27gm n-hexyl acrylate, iii) PCT/US2005/004415
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approxi mately 15gm et hyl ene glycol 5 diacrylate, and

iv) the DAROCUR initiator that ji.s approximtely 3gm

of the conposition and 0.5gm of ‘a surfactant mxture.
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surf act nt 20 m x ure

FC4432
AT R rRe drer LaSid Pl eREa R0 g Ak AR fstil e ena
“”dﬁghbetmd}naheogaﬁll Gard¢xympI309 Str om Me@adntneg: the

COI‘}P rr%t 1'1 D Ofen§Ubgrghe g@ant [ 004911.9:%@&“: of rtorjlgct out of
above-i T5i% COnposi iFons al so ncl ude
st aliel ﬂzqusdtdnﬂ iate wwﬂIgabnoand|¢haIMQdchphnlmﬂ eadtig o

157 AL 10080 ShionaL LLGE 1 RpFarpasiad ehe
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sur e@n%tlggé r[_ﬁ:y % 89% t‘h @nex%:/eci ggﬁe%xll%lgrbonds on the

adv age provi ove-descri _
i npringeica gofrether mprpgt ttmpltaheycmgaﬁelsydmhﬁéea end of

fo(rjt}%nﬁggfgéﬂagg: m[:@!a&?f@ tI a¥§£p éncf" ‘to BoSfRA ake exposed
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i ndd ysi, oeu@&axtdi';, $YLhHaGARLS £he td1e t@@nmﬁﬂﬂtor&%m late to
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andriapp e Atherj onayeduddasy adtt s rfouteer P?llrﬂj’tedaﬂ%’él weakly
VDk%QlQlé/ 9§2§§t&aﬁgiy§8ﬁ%5/n@94éi§o be formed at the surface of

the imprint template, which lamella may comprise, for example,
two (2) layers of surfactant molecules.

[0043] Referring to FIG. 2, an additional advantage
provided by the above-described imprinting material is that
template cleaning and preparation time is shortened;
therefore, the overall process is simplified. Of course, the
above-described imprinting material may be employed with an a
priori release layer, such as those known in the prior art.
[0044] Another manner by which to improve the release
properties of mold 28 includes pre-conditioning the pattern of
mold 28 by exposing the same to a conditioning mixture

including an additive that will remain on mold 28 to reduce



16 degradation of, or distortions in, the pattern
recorded in the inprinting |layer 34. [0042] Referring
WO 2005/682992 6, it is believed that surfactant rraiTaC2bEYD04415
in droplets 36 of the inprinting material 5
preferentially nove toward the,gas-liquid interface in
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ti melrlfscshorﬂtfe-ﬁeds refrymefiore, as i repbpatlegriogess i s

Si ”ﬂabh-f]' ed. gs QOH ;§@’stte% g’Qea%f})ef% ge§§rhpﬁet‘i’1er pre-treated

inprinting materia é enpl with an a priori
20r elyaseraging | th§u@hr%%cet Ipfs ehk nowr ing thepticowifhta diluted
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congi b eBi §9 HeXiMbLint template with hydrophobic ends

projecting outwardly from the surface. Such alignment is

25 promoted by piranha cleaning the surface to create silanol
bonds on the surface. Exposure of the surface of the imprint
template may be achieved by virtually any method known in the
art, including dipping the surface into a volume of pre-
treatment solution, wiping the surface with a cloth saturated

30 with pre-treatment solution, and spraying a stream of pre-
treatment solution onto the surface. The IPA in the pre-
treatment solution may be allowed to evaporate before using
the mold 28. In this manner, the IPA facilitates removing
undesired contaminants from the surface while leaving the

35 surfactant adsorbed thereto. Because the surfactant includes

a hydrophobic end and a hydrophilic end, the silanol bonds



35 including an additive that will remain on nold 28
to reduce WD 2005/ 082992 PCT/ US2005/ 004415 17 the

WO 28uvfsame energy of the nold surface. An exenpiCarys2005/004415
additive is a surfactant. [0045] The above-descri bed
imprinting materials are useful , in providing
substantially high feature fidelity inprint 5
| i throgeaphyl ianimene pf dviedishgiachardblse cpet athcomadrppielic
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pattern feature degradation and distortion. 10 [ 0046]
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10t efﬁdu&ti&sté‘ontdldi@@det@ &t Zhb: iosmmgommphﬂrlzls@maadnal on
to h rolyze the surface, i
SI| oF BB St OF Ry SRIFF SR 1A% $ 7 ?yr%?%réggf Tt Begised
pi nawha tb eta{bgegof[ﬁﬁ&ﬁiar%sﬁlhb)dtn Stlhepart he Burthaseexample,

is furth re; treated spra ing the surface of

R
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|n i_sopr al c LA Jh fa fficien :
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Sur ?%%e@ erlt 1ngér {)ﬁrﬁ%[ ?gtggerplafnaqnl?ﬁjénting

clea |ng e sur to create si onds on
sumfa&celaExem;k@r er@ﬁSfehe layefacehigh tihsernpring may be
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M. 8k | ONRH i@ neYaPOAkatPEh Or & d48hBPon of features during

subsequent etching processes. This can be particularly

25 problematic when feature thicknesses are as small as 50 to
100 nm. Next, the familiar steps of imprint lithography are
carried out, i.e., exposure to actinic radiation to polymerize
the imprinting material; separation of the imprint template
and the substrate; and selective etching to transfer the

30 feature pattern to the substrate.
[0049] It is believed that even when pre-treating the
surface of the imprint template as described above utilizing
one or more surfactants, the one or more surfactants are
adsorbed to the silanol surface of the imprint template

35 ultimately become abraded away. However, as was described

above, the surfactant contained in the imprinting material



the nold 28. In this manner, the IPA facilitates
renmovi ng undesired contam nants fromthe surface
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material; separation of the inprint tenplate and the

substrate; and selective etching to transfer the



30 feature pattern to the substrate. [00491 It is
bel i eved that even when pre-treating the surface of
WO 20b0s29gar i nt tenpl at e as descri bed above uti IPCZIURZ0050M€415
or nore surfactants, the one or nore surfactants are
adsorbed to the silanol surfacg,of the inprint
q&ﬁ&;e 35 ultimately becone abraded away. However,
deseAER I8pove, the surfactant contained in
the inmprinting material WO 2005/ 082992
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di u d V§ be remaining within the
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15t he aboye c ] te : :
detern1%%d %ﬁ?hlﬁégl gﬁg E@é%%fﬁgﬁeggd%gﬁg!g'Qﬁafﬁéfm 1 wherein
al gregansrhfadtaint £anprisysspe nef- kiiov gLEhtstanip
2005/ 082992 PCT/ US2005/ 004415 20 WHAT IS CLAIMED I S:
1. An inprinting material for use in inprint

B?é%éﬁﬁcpﬁdg¥ﬂqﬁﬁ?clﬁﬁgd herewith and

i t hogr @phy TE®nPTREINE NI T €GiRPo3Ft ToM UedvitAgepim 1 wherein

Vi S£Q%1 EYr ASSQGIabSHbE NI LW FugPthadeRCLULENG At
surfactant, a pol ynerizable conponent, and an

20 nitiator responsive to a stinuli to vary said

Vi scosity |Mnhe imprinting material as recited in claim 1 wherein

said surfactant comprises a fluorinated non-ionic surfactant.

5. The imprinting material as recited in claim 1 wherein

25 said monomer is selected from a set of monomers consisting
essentially of epoxies, acrylates, methacrylates and vinyl

ethers.

6. The imprinting material as recited in claim 1 wherein

30 said monomer is selected from a set of polymerizable component

containing silicon therein.

7. The imprinting material as recited in claim 1 wherein

said monomer is a substituted acrylate.

35



response thereto, with said conposition, in a liquid
state, having said viscosity being |ower than about

WO 2b00see92t | poi ses, 10 a vapor pressure of | esPANEN2005/004415
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about 20 Torr, and in a solid cured state a tensile
modul us of greater than about 100 MPa, a break stress

of greater than about 3 MPa and an el ongation at

break of®-gr edter ivpaHEHFGURabesials ap reREC R ALRHAY 1
matlek-akn asa I Goh8flet N £ladisi ic I RIAin$AY therylate.
surfactant conprises a non-ionic surfactant. 3. The
inprinting material as recited in claiml1l wherein

sai d surdf act anle capPIises aatérnni Rat edeostud aet amauzol
4. The |npr|nt|n%Pnater|aI as recited in claim

whePEFALN 3R SEPPURT atft SEORPFFS TR £ B9t |‘?Fatsé185tltuted
norajclr9mh§e§lﬂd‘rﬁcitsaﬂﬁg eé%enfh&llmﬂ RlohBgs B tiithi@kedagcrylates

recited aiml erein 25 said noner is sel ected
fr&?]damgie‘flé’r"%ﬁi% %uhl?c’fﬁ§f1§?$r?gcrygg§8ﬁti ally of

epoxi es, acryl ates, nethacrylates and vinyl ethers.

wher oin 550 S8 dBAGRLPS W Ea a0 £ THDRC dhicgrin 2

polvmﬁeemaé)i:ei dafipoaent iscenlactedifrem acest tdfereiniators
7. The.ipprintin s, recited. in cla
oot TR PerBRoRRrEY o eBBee ThliTancRer sl bt v

200341082082 PCT/ US2005/ 004415 21 8. The inprinting
material as recited in claim1l wherein said nbnomer
is a silicon-containing acrylate. 9. The inprinting
mat er i alllas Teeiimdintigd aiaherislwheredaitedi dn noiromed

5! S gekeeted iy ‘1‘5‘1@151%1: qf %H?é&éécﬁtf%@m aeLl ac}feinltlators

conS|st|ng essent nono- substituted acryl ates
and:owahstimm@tasenalla%lbbﬂfl redece hahptaetpstiat®rsThe
inprinting material as recited in claim1 10 wherein

said initiator is selected froma set of initiators

consi stil?g eEBernturginging peréalnis i zaitsdand ¢dreimal

I NIfle@EOh Ssaid viscosity in said liquid state is less than about

25 centipoises.

13. The imprinting material as recited in claim 1
wherein said viscosity in said liquid state is less than about

10 centipoises.

14. The imprinting material as recited in claim 1
wherein said viscosity in said liquid state is less than about

5 centipoises.

15. The imprinting material as recited in claim 1

wherein said vapor pressure is lower than about 5 Torr.

16. The imprinting material as recited in claim 1

wherein said vapor pressure is lower than about 2 Torr.



11. The inprinting material as recited in claim1 15
wherein said initiator is selected froma set of
WO 2008/4828020r S consi sting essentially of radi c@®CT/US2005/004415
photoinitiators. 12. The inprinting material as
recited in claiml wherein sai,d viscosity in said
liquid state is |l ess than about 20 25 centi poi ses.
13. The Y7npr Tt i imprant eng dlatesipdcas apdifed| aprglpim 1
Whesgi-Di S a4t &V it 86081 d Ynd 1981 fs | 1 AMvBaSEAISrd 3 ehess
t han about 10 centipoises. 25 14. The inprinting
material as recited in claiml1l wherein said viscosity
in said;jlgi quike Sitr@dt@nt $nd &t lan aPordcitdd in claim 1
centi poises. 30 15. The inprinting material as recited
5i n "Oraris 152ith&rerh HSFsvRporPPtedsiiFR 9% IXGREFTt han
about 5 Torr. 16. The inprinting nmaterial as recited
in claiml wherein said vapor pressure is | ower than
about 2 +Por r The IEPRENS HE%/TFeEE82 1 PrAr/ 19SS 668/ 8044 TS ™ 32
17 wnEheih gy idn kel Bagamies iagl basak €6 Be@dot Mddeai m 1
wherein said tensile nodulus is 100 MPa or greater.
18. The inprinting material as recited in claiml 5
wherein said break stress of about 3 MPa or greater.
19. The inprinting material as recited in claiml
wherein said elongation at break is 8% or nore.



