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Other areas of development in which micro-fabrication has
been employed include biotechnology, optical technplogy,
mechanical systems and the like.

[0003] An exemplary micro-fabrication technique is
shown in United States patent number 6,334,960 to Willson
et al. Willson et al. disclose a method of forming a
relief image in a structure. The method includes
providing a substrate having a transfer layer. The
transfer layer is covered with a polymerizable fluid
composition. A mold makes mechanical contact with the
polymerizable fluid. The mold includes a relief
structure, and the polymerizable fluid composition fills
the relief structure. The polymerizable fluid

composition is then subjected to conditions to solidify
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transfer layer is not distorted during separation of the

mold therefrom. To improve the release characteristics,
Willson et al. form a release layer on the surface of the
mold. The release layer is typically hydrophobic and/or
has low surface energy. The release layer adheres to the
mold and to either the transfer layer or the polymeric
material. Providing the transfer layef with improved
release characteristics minimizes distortions in the
pattern recorded into the polymeric material and/or the
transfer layer that are attributable to mold separation.
This type of release layer is referred to, for purposes
of the present discussion, as an a priori release layer,
i.e., a release layer fhat is solidified to the mold.
{0005] Another prior art attempt to improve release
characteristics is described by Bender et al. in Multiple
Imprinting in UV-based Nanoimprint Li thography: Related
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SUMMARY OF THE INVENT'ION
[oo008] The present invention provides a method to
reduce adhesion between a substrate amnd a pattern of a
mold. The method features forming a conformable material
on the substrate and contacting the conformable material
with the surface. A conditioned layex is formed from the
conformable material. The conditioned layer has first
and second sub-portions, with the first sub-portion being
solidified and the second sub-portion having a first
affinity for the surface and a second affinity for the
first sub-portion. The first is greater than the second
affinity. In this fashion, upon sepaxration of the mold
from the conditioned layer, a subset of the second sub-

portion maintains contact with the mold, thereby reducing
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[0014] Fig. 6 is a simplified elevation view of
imprint material disposed on a substrate in accordance
with the present invention;

[0015] Fig. 7 is a simplified elevation view of
imprint material disposed on a substrate in accordance
witﬁ an alternate embodiment;

[o016] Fig. 8 is a simplified elevation view of
imprint material, shown in Fig. 6, after contact with the
mold; and

[0017] Fig. 9 is a flow diagram showing pattern

priming in accordance with an alternate embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION
fooi8l} Fig. 1 depicts a lithographic system 10 in

accordance with one embodiment of the Ppresent invention
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protrusions 28b. The plurality of featuxres de%ines anan
original pattern that is to be transferred into a
substrate 31 positioned on motion stage 20. Substrate 31
may comprise of a bare wafer or a wafer with one or more
layers disposed thereon. To that end, imprint head 18 is
adapted to move along the 2 axis and vary a distance “d”
between mold 28 and substrate 31. In this manner, the
features on mold 28 may be imprinted into a conforméble
region of substrate 31, discussed more fully below.
Radiation source 22 is located so that mold 28 is
positioned between radiation source 22 and substrate 31.
As a result, mold 28 is fabricated from material that
allows it to be substantially transparent to the
radiation produced by radiation source 22.

[0020] Referring to both Figs. 2 and 3, a conformable
region, such as an imprinting layer 34, is disposed on a

portion of surface 32 that presents a substantially
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layer 34 is fornmed from
cross—-linked polymer materlal 36c¢c.

[0021] Referring to Figs. 2, 3 and 5, the pattern
recorded in imprinting layer 34 is produced, in part, by
mechanical contact with mold 28. To that end, imprint
head 18 reduces the distance “d” to allow imprinting
layer 34 to come into mechanical contact with mold 28,
spreading dropléts 36 so as to form imprinting layer 34
with a contiguous formation of material 36a over surface
32. TIn one embodiment, distance “d” is reduced to allow
sub-portions 34a of imprinting layer 34 to ingress into
and fill recessions 28a.

[0022]. To facilitate filling of recessions 28a,
material 36a is provided with the requisite properties to
completely fill recessions 28a while covering surface 32

with a contiguous formation of material 36a. 1In the



material 36a that may be selectively polynerized and
cross-linked to record the original pattern therein,
g_efl n|4ng abr_ecorded pattern. Material 36a is shown in

i g. as being cross-linked at points 36b, ]
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shape of a surface 28c of mold 28, with imprinting layer
134 having recesses 30. After imprinting layer 134 1is
transformed to consist of material 36c, shown in Fig. 4,
imprint head 18, shown in Fig. 2, is moved to increase
distance “d” so that mold 28 and imprinting layer 134 are
spaced-apart.
[0024] 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 to transfer the pattern of imprinting layer 134
.into substrate 31, providing a patterned surface (not
shown). To facilitate etching, the material from which

imprinting layer 134 is formed may be varied to define a

relative etch rate with respect to substrate 31, as

desired.
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the specific application which is desired. Furthermore, -
the plurality of features on mold 28 are shown as
recessions 28a extending along a direction parallel to
protrusions 28b that provide a cross-section of mold 28
with a shape of a battlement. However, recessions 28a
and protrusions 28b may correspond to virtually any
feature required to create an integrated circuit and may
be as small as a few tenths of nanometers.
[0027] Referring to Figs. 1, 2 and 5, the pattern
.produced by the present patterning tech.nique may be
transferred into substrate 31 to provide features having
aspect ratios as great as 30:1. To that end, one
embodiment of mold 28 has recessions 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 width W; in a



constituents that form substrate 31 and inprinting

| ayer 134. Exenplary etch processes may include

pl asma etching, reactive ion etching, chem cal wet
etching and the like. [0026] Referring to bgihyukb@seisss?
WOZNG P54 exenpl ary radiation source 22 nmay produce
ultraviol et radiation; however, any known radiation

source nmay be enpl gyed. sel ectio adj atq
SRR GF 18 TR 1] ARboEn a0 0 e BE B Pt ARl 28
NBh&dBltemplhB8Prigyt imag bayrrm@d Fsom KADWPUE O one
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pPBt{Usi6ns at provi de a cross-section of nold
28etal t thaxdehapesarfphd rpagid éient 1 <Bowever, recessions
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anbanegtetietassspinatesial 1388 28Rt HEPSF “AlNohRt er s.

[ Q0271; RahSr bhRget® Jubgsrade R and 15ghthefpahe ermique
, produced by th resent patterning.technigue may be

A the p

t A8RRF W PEREBSS UFRLPEER: 3% BeProvi g eat ur es
haXi8gia ASRCH sF aépRsS tas gf edtbsasa3d® Bl Fe ehpiumaidty
one enbodi ment of noJd 28 has i-onsp28a ialang
oRE ATt AP SPH R TRALE BOPLEEY o600, The el
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ran { abput ! t.000Q UPr andsLeEESSI ONS
I R L \%\%%0%‘5% 000552
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A ' d is e chfrently,
f&%nﬁgégfﬂo%[‘nlag/g!r 348 s apdtos 4 Laite rdfed @ByMcberently

. om various conventional materi %I simsgfgti%s,
buti thoth¢ inatitednt Being FaRasetitda, fhart'z? &Picon,
01g308L-C3 Paly MBhpBsubé | X aB@iation, such as ultraviolet

radiation. As a result of the deposition process, it is
desired that méterial 36a have cerfain characteristics to
facilitate rapid and even spreading of matej:ial 36a in
droplets 36 over surface 32 so that all thicknesses ti are
substantially uniform and all thicknesses t, are
substantially uniform. The desirable characteristics
include having a low viscosity, e.g-., in a range of 0.5
to 5 centepoise (csp), as well as the ability to wet
surface of substrate 31 and/orx mold 28 and to avoid
subsequent pit or hole formation after polymerization.
With these characteristics satisfied, imprinting layer 34
may be made sufficiently thin while avoiding formation of

pits or holes in the thinner regions, such as sub-

portions 34b, shown in Fig. 5.



polymers,. borosilicate glass, fluorocarbon polyners
metal , hardened sapphire and the lil-_e. [0028] ’
E:I:HIaInQBEO Figs. 1, 2 and 3, the characteristics of
a are inportant to effici

WOHSENEE 31 11 ghe of the unt que . deposi | PG ESRINIASST
process enpl oyed. As mentiqped above, material 36ais
deposited on substrate 31 as a plurality. of discrete
afP2Yiac edThp AINSFLEPERE SCOS"G’.‘m?‘E‘éS SO HSF™ T8I e of
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epbasisiproadahyi el arseaidel WEEUEH tloptEis- 36 Dbver

Surfacg:s 3% %Re!:g@f alAtidigi&lng§$e§ul§§tL&£ﬁe 31 may

sﬁ%nsl,?an ial 'y uniformand all thicknesses, t2 are
substudw icalel 9T UReFOHY e The USEPTRBF & Thar #et 6i%ti cs

! Bgéi’&'&ﬂ%vuage@, | QWati $6@8H 1 bemEc@ndud-ton Yawge of

0. to 5 centepoise (csp),..as well as the ability to
wetanayirFaddenot 2 ¥ St aFE H81d/ or nold 28 and to

S\glgbgo] SUbt&QQHEBin@iﬂo @igkolly Rormat3onamfexgmplary
pol ymerjzation. Wth these chara [ stics satisfied
| RRFPRTH g™ gﬁérm%%rﬁ?gyggae radé g%ﬁ;él‘%lgént ly thin
m! | e avoiding formation of pits or holes in the

hi nner regions, such Q&?%@EE ri{ions 34b, shown in
Fig. 5. WO 2005/00055 L 018857 10 [0029]
The constituent conpoREArRY} R&-YIFBIm material 36a to
pr ovi del the af or enment,.-gageh chrafyaeteri stics may

ethylene glycol diacrylate

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

In an exemplary composition, isobofnyl acrylate comprises
approximafely 559 of the composition, n-hexyl acrylate
comprised approximately 27%, ethylene glycol diacrylate
comprises approximately 15% and the initiator 2-hydroxy-
2-methyl-1-phenyl-propan-1l-one comprised approximately
3%. The initiator is sold under the tradde name DAROCUR®
1173 by CIBA® of Tarrytown, New York. The above-
identified composition also includes stalpilizers that are
well known in the chemical art to increase the
operational life of the composition. To provide suitable

release properties, COMPOSITION 1 is typically employed

with a template treated to have a mold surface that is



differ. This results fromsubstrate 31 being forned
from a nunber of different materials. As a result,
the chem cal conposition of surface 32 varies

endent upon the material from which subsiéat&oeddossss

? WPM3d. For exanple, substrate 31 may be ?orrre
from silicon, ©plastics, galliumarsenide, nercury
telluride, and composite thereof Addi t | onal S
ShydTaRioRig12RPT (LONI Titfet ite SBF - Thr & I%ayelgr?sgl %horl
sy@lé;_%ret hakkr34b, e.g., d| el ectric layer, netal

sem conduct or ayer tiso0g¢l %qa agd

éo?fr]ke FOOXT - & §L‘ as% ?P&Sé&"i and 3, an
eggarpi@mnt@ﬁgpmyetn 6n am tmateepuae? @@é |1§P§§“F6P90vvs
- ITI 1] SObO radiat 8g, NelieXbhpasfitliahe from
ellﬁ\ﬁ’ér{je gglﬁco?o drh%% £ o i

di%acrylaf-e
2whydhi oate2inibt BEd -1k r§|qun§,ql mewopnahde GhedfRifive that

exenpl el X:h%oggf’?ééé Q‘%nshéx@b&r @bh?@@ﬂ‘:}dbaue ccmipltlhaes
approxi mately 55% of the_ conpositio h| ex

aengt} arate rdgAp? Pa dtpYadpF b%iGratisl 9“2‘97‘é ety & ene gl ycol

di;aceylala . cggprg,@%ﬁ,sa@péﬂxﬂmt ehyed&%raadstdre‘factant
initiator 2-hydroxy-. 2-methyl-1-p tﬂen rQpgn; | - one
céapee S @S 8RY n‘%ﬂlﬁ%‘fleso nerf&tinfti'ator is sold

URGEEob ki . adgu paEE: SAAROBUR(1) eithF8 DANOTHBA(r) of

Tarrytown, New YorKk. abpyve- e ed, CQRPSIck! On
alc§6¥ﬁh‘&’r%e§ -8t abJrrI"cflzug?s orzilpg Qﬂéﬁ %novvn |§{Ethe

chegncad iy ftLQorm:er easehehwrmﬁatlmlachlﬁe of the

corrpos tion. o I 'qa@,Ij_QpQ{‘rIdeQS
{:Eﬁeo\' fn e %r)n/% a(igll ?H&:E%}:}a%t K€ §@a°-'l e at &
t rpat edad® dwneeZaNYmﬁ ESQUW(her?éotnhB?Pc?NsT nfB%@ssz

P%ﬁng‘?gg 4@%%%?2 °1f1,1R Ry dfieRBOR] & andkmr,) ow xsurrf ace
being 1n.a.range og to 7, inclusive and R; =
CH,CH,0 (CH,CH20) xH, where X is in a range of 0 to 15,

inclusive. This provides material 36a with the following

composition:

COMPOSITION 2°

isobornyl acrylate
n-hexyl acrylate
ethylene glycol diacrylate
2—hydroxy—2—methyl-1—phenyl—propan-1—c>ne
R¢CH,CH,0 (CH2CH0) xH,

The ZONYL® FSO-100 additive comprises less tham 1% of the

composition, with the relative amounts of the remaining

components being as discussed above with respect to



rel ease layer. [0031] To inprove the release
properties of nold 28 and inprinting layer 34 and to
enlsgrgst hﬁ] inmprinting |ayer 34 does not adhere to
no e conpos ition -fromwhich nateri j
WO I OPORTY include an additive that reduces,aétcﬂig@laod/(ﬁ18857
surfaceI tensi on of COVMPOSI TIRON 1. To that end
mat erial 36a nmay include, as an_additi ’
SEPYERSIIAON For P Eoe e b TRFE TRV AT o) & FS0T100
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R%Oﬁ?(l):SI(‘IqFO%CE‘ZEEXVidMst Re¥irdingGel Bade rdgetfies to 7,
inclusive and R2 = CH2CH20 (CH2CH20) xH, where X is in
anpafgRs emdo ipprimting AT IO des” materi al
?ggg‘)é\grl :1{/}} tE;i?'f l@L It@a\,ig}glﬁtcgml i ttioono1LCAPESIEH ON 2

. rylate - hex acryl :
GPRETYIAT OFRS aF SR W1 T RERy A G Toae™
REEH2ECHRO i(HACHRS) thid, 20ReL”ZE8E]0) He80mgs0 additi ve

conprises |less thap, 1% of the | 14 i
r SPAEFREFahTSuATs® o£ 135% ngﬁ%ll nolfﬁglgpgg%io %gn? '\gl %gbiwﬁhggs

dirsgussed Teope 1 winé i 7abd pecempanndCo2OU% D FuHHENtra ed
PCT/ U52§Q04r{d01%8%€f, g@gggg HN 1. However, the
pefcBntage of 2 ) Yﬁ%f“ 'FSG-100 may be greater than
190033] Referring to Fig. 6 droplets 36 wou 1d have a
higher concentration of the ZONYL® FSO-100 additive in
region 136, compared with region 137, in which the
polymerizable compound is concentrated. Were spin—oh
techniques employed, the additive would be concentrated
in a région 236, and the polymerizable compound being
concentrated in region 237, shown in Fig. 7.
[0034] Referring to Figs. 3, 4 and 8, regardless of
the deposition process infrolved, upon contact with
material 36a and exposure to actinic radiation, material
36a is transformed to material 36c and a first interface
136a is defined between region 136 and mold 28. A second
interface 137a is formed between regions 136 and 137. It
is believed that some portion of material 36c associated
with region 136, if not all, has an affinity for the mold
28 that is greater than the attraction between that
portion and the material 36¢c associated with region 137.
As a result, upon separation of mold 28 from material

36c, a sub-section, or all of sub-portions 34a and 34b,



[0032] An advant age provided by COVMWPOSI TION 2 is that
it abrogates the need for an a priori rel ease |ayer,
i.e., a separate hyd-rophobic and/or |ow surface

ener rel ease | ayer disposed on nold 28. Spegi§iosaoisss
V‘i‘ifl’,"g’}{%w TION 2 provides desirable rel ease

properties to nold 28 and iltsprinting, |ayer 34 so
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[0036] Referring to Fig. 2, an additional advantage

provided by COMPOSITION 2 is that the time required to
wet mold 28 and, therefore, spread droplets 36 may be
reduced. Specifically, by abrogating the need to have an
a priori release layer on mold 28, the surface of mold 28
may be provided with a high surface energy, €.g., 60 to
250 milli-Newtons/meter. The wettability of the surface
of mold 28 for COMPOSITION 2, as defined by the contact
angle method, may be in a range of 10 degrees or less.

This minimizes the time required to fill the features of

the pattern on mold 28. Further, the ZONYL® FS0-100

additive provides COMPOSITION 2 with a wettability, as

defined by the contact angle method, in a range of 75 to

90 degrees, thereby augmenting the wettability of mold



13 shown in Fig. 5, separates fromregi
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m nimzing damage to the pattern recorded in material d
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conditioning mixture is then allowed to evaporate before
using the mold 28. 1In this manner, the IPA facilitates
removing, from the pattern, undesired contaminants while
leaving-the additive, thereby conditioning the surface of
the pattern. The conditioning mixture may be employed
with COMPOSITION 2 to augment improvement of the release
properties provided by COMPOSITION 2. The additive in

the conditioning mixture may be the same or differ from

the additive in COMPOSITION 2. Alternatively, the
conditioning mixture may be employed with COMPOSITION 1,
or any other polymerizable material suitable for imprint

lithography, as well as other imprint processes such as

the hot embossing and laser assisted imprint processes.



defined by the contact angle nethod, in

, a range of 75
to 90 degrees, thereby augnenting the vvettabiglity of
nol d WO 2005/ 000552 PCT/ US2004/ 018857 14 28, thereby

further reducing the tinme required to spread
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prior art, to further i I
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inversely proportlonal to the quantity of additive in
COMPOSITION 2. Specifically, it is believed that by
increasing the quantity of the additive in COMPOSITION 2
that the number of imprints required before an accurate
complemehtary reproduction of the pattern occurs .
[0040] Referring to Figs. 2 and 9, in operation,
imprint priming would include forming a conformable
material on a first substrate, defining a priming

substrate at step 300. At step 302, mold 28 contacts the

conformable region a sufficient number of times to:
accurately reproduce, in the conformable material on the
priming substrate, the pattern on mold 28. 1In one
example, mold 28 is placed in contact with a first sub-
portion of the conformable material. Thereafter, the

first sub-portion is polymerized and mold 28 is spaced-



conditioning m xture may be enployed wi th COVPOSI Tl ON
1, or any other polynerizable material suitable for
inmprint |ithography, as well as other inprint

rocesses such as the hot enbossing and |as /018857
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conforimabl e material on a first substrate, defining

prabeiveg while remaining within the scope © .
The scope of the invention should, therefore, be
determined not with reference to the above description,
put instead should be determined with reference to the
appended claims along with their full scope of

equivalents.



substrate at step 300. At step 302, nold 28 contacts
the confornmable region a sufficient nunber of tines
to accurately reproduce, in the confornable nmateri al
on the primng substrate, the pattern on nold 28. In
one exanple, nold 28 is placed,in contact with a
first sub- portion of the cbhformable naterial .
Thereafter, the first sub-port--ion is polynerized

Cl and mold 28 is spaced WD 2005/ 000552 PCT/ US2004/ 018857

aims:s hart therefrom Mld 28 is then placed in contact

wWth a second sub-portion of the conformable
material, which is spaced-apart fromthe first
sub-portion. The confornable material associated with
the second sub-portion is polyneri zed and' the process
i s repleat ed Aumethiod ghredeeing ad*ees'on forces beapeegyacqnéormable material
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surfactBhtARERSuISU REthIsaildGron-id 1€ E@BIctRE moldaglepBih £ EshcaRYat&Ein a first
recorded therein by polymerizing the conformable

region @f paid pgmfoggqh@mmrlpl \p(xﬁlbgmd p@lmﬁql;ﬂblq qwgpgbﬁyg concentrated in a
secondtrgglaﬂ'o(iJI corlfgm'i IS fion; the primed nold may be

oye to conplete the paiternlng of the process
subst rcahctif g)ﬁ:ﬂdlc}onfdwmabtrbwcmvé mtith sefd meold; grdesent
i nvent | .descri
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first regiR@ibeRE posibion®l betkdnaaidas®indiregombiichiaid bk afhdmmb@i of said non-
the invention. The scope of the jnvention sh

onic SUF{AET OUECIfsS o BB &R AITRGY e ] o ERETRR ity for sad

Sohdﬁgggﬁ%ﬁgﬁscrlptlon but instead shoul d be determ ned
with reference to the appended clains along with
their full scope of

2. The method as recited in claim 1 further including conditioning said mold to

be hydrophilic.

3. The method as recited in claim 1 further including conditioning said mold by -

exposing said mold to a mixture of isopropy! alcohol and said non-ionic surfactant.

4. The method as recited in claim 1 wherein forming said conformable material
further includes depositing a plurality of drops of said conformable composition upon said

substrate.

5. The method as recited in claim | wherein forming said conformable material
further includes depositing said conformable composition upon said substrate employing spin-

coating techniques.



equi valents. 17 0 Cdains: 1. A nethod of reducing
adhesi on forces between a conformable material on a
substrate and a nold having an initial pattern, said
met hod conprising: formng said conformable nateri al
on said substrate by depositing, upon said substrate,
a conformabl e conposition hB&ing a polynerizable
conmpound and non-ionic surfactant nolecules, with

sai d nonsionic surfactant, nol ecyl es being concentrate .

e B et gk 3B e L Y E RS AR, S fne si
conforBa@blél cBRPpIIRIN ZalPi @Rt QURBUNGE thedse acuraeRrE@btte] iR said

second regi on of said conformable conposition;

conformaite aempestionap eEcetsier Rt Icampismsptagy RId{NSia| RRUSH)- d;
and solidifying said polynerizabl e conpound, defining
solidified material with said first region being
posi t i7oféd nizgtodesneg@i th deimohdvhesgi nmangdasliodfomphile material
e RSS90 e PERL RS DN ARG W e
ethylen@y @bl diBkd dard Bid SRy ddoxys B ethyfl i 16sheRTt @opA- 1-0de ankhiRe,R,.
nmethod as recited in claiml further including
conditioning said nold to be hydrophilic. 3. The
met hog as . t&G) BF%dha %la%“emoﬁ fHMEL BeWedniNCduBGkA9and a mold having a
condi t1 oni ng sal ﬁDP y exposing said nold to a
patterned seigionevidf a sus tape,opidl methedémhpraésmg: sai d non-i oni c
surfactant. 4. The nmethad as recited in claimdl
wher o P AfonoR BaR R RB e bR ol f urt her
i ncl udesadrpQsididoRHraalple uiabdrial withfkaidsoffscepfndsai d
conf ormabl e conposition upon said substrate] 5. ThF d
met hodorgng aeenddipred laypalram saigitap Brmab!p Pty Bgyigs a firstan
second SERLORIIRL WGt B Efidsfdub-JortidSding RtildHRA%nE 808 Sédohd Guts Bbrélon
_ cconfornmabl e conposi tion upon said substrate enpl oyi ng
includigg plurdsnef mglepdendisybres of which orgs hydwepmbensly vy said surface
generatrir%ﬁé Ifhelrfling! 23 9 Afﬁi\i?’)'; [ €5idisBighdddiviig REANBANEA IsXid subset
contacti ng ai'd conformabl e conposition a sufficient
having asedeed affinityi fresaid Hrsasdbupation, \suchethatodidcferst affingyisdreater than said
dcgntornable conposition, a recorded pattern
second@ifVement ary to said initial pattern. 7. The method
as recited in claiml| wherein form ng said conformable
mat erial further includes form ng said confornable

conpo$i tihemethodis resdiss i piny fyrihsf includingsopitigping said gnold to

be hydrophilic before contacting said conformable material.

10. The method as recited in claim 8 further including conditioning said mold by
exposing said mold to a mixture of isopropyl alcohol and a surfactant before contacting said

conformable material.

1. The method as recited in claim 8 wherein forming said conformable material
further includes depositing a plurality of drops of said conformable composition upon said -

substrate.



et hyl ene glycol diacrylate and
2- hydr oxy- 2- net hyl - | - phenyl - propan-1-one and RI R2. 8.
A nmet hod of reducing adhesion forces between a
substrate and a nold having a patterned region with a
surface, said nethod conpriﬁgng: form ng a confornmabl e
material on said substrate; "“contacting said
conformabl e material with said surface; and fornmng a
condi tj d | fr sai d. 1or . ' .
navi ngl 2 T aPNEL e CORAR SRR RTR R AL bl orpable materal
furthef intlitiessdtofitifig saddcdrdomgbiadointpiokitied upsrdsasdsubssae emgloying spin-
_sub-portion including a plurality of nolecules, a
coating {RSBRIAUGF whi ch forms hydrogen bonds with said surface
generating a and defining a first affinity for said
surface, with the nol ecul es of said subset having a
secondl&fFhem¢tod avresitgiddn claig 8 fyniker pesidingisequentially kemtacting
.oosald first affinity.ds: gr r et sali e
said ety g B sl B o HRRR Rt T BB RR y sid
confornia®let@inipgsiciondi ret@dédgrte sl chnifdéderitary tdeaidjrdii0 phitdrh c
before contacting said conformable material. 10. The
method as recited in claim8 further including .
condi t { PNfHMm&RbHasREIELdOY claft BASH RGN $ithiEh g ®idlcdn@orthable material
m xture of isopropyl alcohol and a surfactant before
~ furthecippludest forming sdid con’%nﬂwm@n@osﬁmnefmrmsoquyl aondatgen-hey! acrylate,
S [ egi ' [ er ei j j bl e
ctylefEg e AR i P BYSh e O L Bh S R AT b P RTR
: drops of said conformbl e conposition upon said
substrate. 0 19 12. The nethod as recited in claim8
wherein form ng said conformable material further
i ncl udes depositing said confornmable conmposition upon
sai d substrate enpl oying spin- coating techniques. 13.
-The nethod as recited in claim8 further including
sequentially contacting said confornable conmposition
a sufficient nunber of tines to accurately reproduce,
in said confornmable conposition, a recorded pattern
conplenmentary to said initial pattern. 14. The nethod
as recited in claim8 wherein form ng said conformable
material further includes form ng said conformable
conposition fromisobornyl acrylate, n-hexyl acryl ate,
et hyl ene ‘gl ycol diacrylate and
2- hydr oxy- 2- et hyl -1 - phenyl - propan-1 -one and R, R2



