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[0004] Recently a new non-photolithographic patterning process has evolved,
which is commonly referred to as imprint lithography, overcoming many of the
complexities and limitations of exposure tool technology. Exemplary imprint
lithographic processes are described in detail in numerous publications, such as
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[0011] Fig. 3 is a sinplified cross-sectional view of
the nmulti-layered structure, shown in Fig. 2, after
subj ecting the crown surface to an etch to form
recesses in portions of the substrate in accordance

wi th one enbodi nent of the présent i nvention; [0012]
Fig. 4 is a sinplified cross-sectional vieM/of t he
mplurality af erojettions angd the iswrfagsdsingawitking nredetermatadaange eA

nbodi ;. .[001 Fi g. [ i 'f'd . .
5#&5&4653%%‘?%%3&%%&%&? the Siafate 1B ist<Sons o g origina
S Bavdin Withih 3he ]gre@étél%m&ﬂaﬁige Beibp S61b@8d tPmaiRiARM4BEM distortions
etch; [0014] Fig is a sinplified cross-sectional

v urethemcomlﬁd nRiiem. ley@méhotb@rrmqunréents REdeseribepingreins

after subjecting a crowm surface to an etch to form

recesses in a prinmer layer; [0015] Fig. 7 is a

sinplified cr o BRIBEQESCRIPNOBOBITHRDRAWINGBayer

structure shown in Fig. 6 after deposition of a second .

etl®R08ilf {lagehisi aaqlmplaﬁ}@(} erosg- ge@g;gr}al MiSYY oiga maltiylayered structure in

S [ti-layer
PR i e A B ARG B ik IR ccted o0 an

addotognafightl srksémpifiehcros]-@ofidial Fiey afferiasblanket etch of the multi-

nplified cross-sectional view of the nmulti-Iagyer .
i%@é@rr@cfgmwpw iig: 1,40 fres OB AEHNGECH RS
e%b@dﬁhféﬁt@f“théﬁfe%éﬁtﬁ%nﬁoﬁtCh [0018] Fig. 10 is a

sinplified cross-sectional view of a patterned | ayer
dil§paded Hipohisa smpkfiedtress-sectiomd vitanekthpinulti-dayered structure,

enbodi t of .the i nventi.on; 0 ig. 11 is
SRR ek BProbREERE M o Plalico 57 Rimee Rrffsfesatsn
(‘SM@héJBﬁme kassae 1ﬁ)écéiﬁ@&i§:b Wit orRfendiddiment of the present invention;
etch-differential |ayer upon the patterned | aye

s rﬁ@@ﬂﬂﬂ n Higgt isppimplifi¢dgosssertignal yiew of the mw){awr gtgncture in
I Iti-layered structure,
C%§da?186 %ﬁtﬁ% Ecé’ﬂnﬁ#ﬁ’teﬁbo‘é’i E}g?r{e{gtl ng the same to a

bl[ eoksl etig! hs isa siraplified crossasectiondl aizey off thO ZiufltiFygr sthdbture
|s a Si g:pl i fied cross-sectional view.of the

grioaftes beipgsypiscted fRanlanketsigls 12 after
Sl{'@biﬁﬁ' I}g%t(jﬁg AN SHE b ACR liGhAVichE GHthb ﬁllﬁt@ﬁ%?e}’éd%tructure
portions i e substrate I n accordance wt
estoodi indfig. 0 bfttthmbpresgatrawvenfacony arf etti) R2folm Feqpsse$dn a
is.a s]: lified cross-sectional view of the
Pl P¥fer ed structure, shown in Fig. 13, after

sphpesyi 'Tg% he a%ﬁﬂﬁhﬁ&i &Bssas!ébﬁéﬁa'l QRMWEoehe i 1dyef Sructure
trench por ions aligned with the via pOfthﬂSln

aghoovdiante owifteh deprsitemoefdi sseond ai¢h difsrgntieklarier;
| ?8 & E%!] rhg. 8 is a simplified cross-sectional view of the multi-layer structure

one

shown in Fig. 7 after being subjected to an additional blanket etch;

[0017] Fig. 9isa simplified cross-sectional view of the multi-layer structure
shown in Fig. 8 after formation of recesses employing an anisotropic etch;

[0018] Fig. 10 is a simplified cross-sectional view of a patterned layer disposed
upon a substrate in accordance with one embodiment of the present invention;
[0019] Fig. 11 is a simplified cross-sectional view of a multi-layered structure,
formed by deposition of an etch-differential layer upon the patterned layer, shown in

Fig. 10;



[0023] Fig. 15 is a sinplified cross-sectional view of

the nmulti-layered structure, shown in Fig. 14, after
deposition of conductive material in the via portion

and trench portion in accordance with one enbodi nent

of the present invention; [0024] Fig. 16 is a
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invention;

[0025] Fig. 17 is a cross-sectional view of the substrate shown in Fig. 16 with
nadir regions removed;

[0026] Fig. 18 is a cross-sectional view of the substrate shown in Fig. 17 with a
conductive layer disposed thereon;

[0027] Fig. 19 is a cross-sectional view of the substrate shown in Fig. 18 after
chemical mechanical polishing/planarization;

[0028] Fig. 20 is a cross-sectional view of the substrate shown in Fig. 19 after
removal of the organic acrylate material;

[0029] Fig. 21 is a cross-sectional view of the substrate shown in Fig. 20 in
accordance with an alternate embodiment;

[0030] Fig. 22 is a cross-sectional view of the substrate shown in Fig. 17 with a
dielectric layer disposed thereon;

[0031] Fig. 23 is a cross-sectional view of the substrate shown in Fig. 22 after
being subjected to a blanket etch;

[0032] Fig. 24 is a cross-sectional view of the substrate shown in Fig. 23 after
removal of the organic acrylate material;

[0033] Fig. 25 is a simplified cross-sectional view of the multi-layer structure in

accordance with an alternate embodiment;



5 [0034] Fig. 26 is a sinplified cross-sectional view
of the multi-layer structure shown in Fig. 25 after
subjecting the sane to the process of Figs. 4-9, with
the etching chenmistry having a | ow etch selectivity;
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usi ng any known techni que, e.g., chem cal vapor
deposition techniques, atom c | ayer deposition

t echni ques, physical vapor deposition techniques,

spi n-coating techniques, inprint |ithography

techni ques and the like. In tHé present exanpl e,
patterned | ayer 22 and etch-differential |ayer 24 are

f byem2l swhdtdydiffgréntiel lapier 24 arh dopmeadh yAntosles facierds theaygriation in

exenpl ary, techni que.for formn atterned | ayer,. 22

o Byang beiBert ey Rhon SrFes % PR i afage BY Bhuerted layer 22
| WthiefdhldifreFBtiSINhpdr 24! iR iftdrRc@beifg dfoRediosR@nderate
techni que. An exenpla&y drop di spense technique is

dimgarfach BRDroventhe aicastfaheERbal knvarighipns tedistarcerighien

1]03 $/ féﬂsﬁiz%%(%\{ i edi%%%%%ﬁ&f gxltell\s@gp'& of the relative shapes

Shid oAb INEAL M NtV I8 BhdbatterhitClayérs22adsisghedolumetofietch-

assi gnee of the present invention and incorpor te%ﬂﬁy

r ifisraatieblaye 4 %pw%b%t&aeﬁlypowélﬁatm%’éﬁﬁ%45 ﬁ%ff the iR ghat
e 'e&:ﬁ%i#fﬁ‘eﬁti q}!lt'ﬁ d '@Jhsﬁfeﬁﬁg RRELE or Sorfle

' ¢ £ ®Li Rifferential
hel'rumbeing flowe 0O a process-region at about b5
phyadst persosguarnad dfpatierned]ayenzihae sacte®ed itd fotmi onto substrate 10

United States patent application nunber 10/ 677,639, .
eI 15 1O PRSI SEACER B KPR PR ALER BRI YIS the

f inb8diceRsPRahe ZPC2G3: Bl shifg aRGRENIOERh BRI YNt A T REANEDS, the
herern. An exenplary systemrs avail abl e under the

t dedeteri oanefecisRRIpRNBOG M furlsatiokb nay e attenuated, Hinot aveided.

having.a pl ace of business,at 1807-C Br.aker.B Lane, .
SEitba%1 o for Riprln, = raseonoa Fooye” ey RORTueRBrs et

f @dll ARk VPRAEOIGEIMI sudirl [1aPhgveer, it should be understood that the
www. nol ecul arinprints.comand 1s incorporated herein

bippplos oé paréace 20 @am] inFlade apykepwmshape Jnpcludiag saesiantiglly smooth,
features. discus . - f j | ay
OB 50 0B R e Bl L e 2
sindg chapaise prlultione 12, cryles erdize amndace @9 raaypeaafiprise polygonal
conplenentary to the profile of the patterHed | a

2giructies K clghthesisygasaebaay RapPHiohh Pt &gy F%%\Zﬁ{%i%e
g@%ggn? thefeiURR i @MsbEbded vﬁffpé)%tgndafrd SpkoR g%f;é?bl'ﬁ gﬁ&fiﬁ’rﬁﬁde an

rning a normalization surface 40. [0
nimtiamh phasphatp hayeda palifumrarsdnide wafet, ergalltind aipede ®2feannd the

L4 B BERCATy gl Vi
eXARBhE or RBEL @F{éﬁf’sﬁh@%’ﬁkr agpdsﬁecﬁthlléfélfo)riﬁ&fyi ARGS Q\ﬂﬁ’chh may be

cross-|inked icon-free material fornmed fromthe
f ainhrisied 9f e orepdB¢ tiatemtal, aglidawposIaR@l o1 combippiéen,thereof.

SERARLS PRSI B AR DNLEAE 9Bl Mt e,
e.g., chemical vapor deposition techniques, atomic layer deposition techniques,
physical vapor deposition techniques, spin-coating techniques, imprint lithography
techniques and the like. In the present example, primer layer 18 may be formed from
a material available from Brewer Science, Inc. of Rolla Missouri under the trade name
DUV30J-6 that is spun-on substrate 10. Primer layer 18 is typically provided with a
thickness to function as an anti-reflective coating and provide a continuous, smooth,
relatively defect-free surface that may exhibit excellent adhesion to material deposited
thereon and without being opaque to optical sensing equipment employed to detect

patterns, such as alignment marks (not shown), on substrate 10.



[ 0048] The acryl ate conponent isobornyl acrylate (1BOA)

has the followi ng structure: and conprises

approxi mately 55% of COVPCOSI TION 1 by wei ght, but my
conprise 20-80% of the sane. As a result, the

mechani cal properties of patt§rned | ayer 22 are

primarily attributable to | BOA. An exenpl ary sanpl e of

| BOB4B3 avaBotipattefnedriaysi §Rrand\eghidifierofitiabiayer éiare, deposited

M ssouri. under pr.oduct numnber 3921%3. The c onent ..
nUBR 9 KR e B EVRR RIS IRLVITET PRSP i eorgio layer
0 dgiditfonihhiRes, HRPEieN ivapsedapodidh alchMROSiTIcoMirk tdhniques,
weight, but nmay conprise 0 to 50% of the sane. Al so
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ConhEr SRR el PoBESY b oty GRS B b ARCRA dhaflly,
2teBhkigiMdsl PQi S@pldh aédhalquadyaotage pattembildysr 2hamplolys

i nproves the flexibility of COVPOSI TION 1. An )
estenpsitiagy pduraityeof siropieta of Enpriadingapaterialy wifrred to as a drop-dispense

L
ghpptichtich mantydrd0£789[349 filékeF dbohdre @7 N0k entided COMPQOSITION
FOR AN ETCHING MASK COMPRISING A SILICON-CONTAINING
MATERIAL, which is assigned to the assignee of the present invention and
incorporated by reference herein. Typically, drop dispense imprinting is practiced in
a helium rich atmosphere, e.g., with helium being flowed into a process region at
about 5 pounds per square inch, in a manner described in United States patent
application number 10/677,639, entitled SINGLE PHASE FLUID IMPRINT
LITHOGRAPHY METHOD filed October 2, 2003 and is incorporated by reference
herein. An 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 system description for the IMPRIO 100™ is available at

www.molecularimprints.com and is incorporated herein by reference.

[0046] Patterned layer 22 includes the features discussed above. Etch-differential
layer 24 includes first and second opposed sides. The first side faces patterned layer
22 and has a profile complementary to the profile of the patterned layer 22. The
second side faces away from patterned layer 22 forming a substantially smooth if not
planar surface, defining a normalization surface 40.

[0047] The materials employed to form the patterned layer 22 and etch-
differential layer 24 are selected to obtain the desired etch-differential interface 28. In
one example, patterned layer 22 is a polymerized and cross-linked silicon-free

material formed from the following composition:



0 and conprises approxi mtely 15% of COVPOSI TION 1 by
wei ght, but may conprise 10-50% of the sane. ECGDA
facilitates cross-1linking of nHA and | BOA duri ng

pol ymeri zation of COWOSITION 1, as well as
contributes to the nodul us and°stiffness build up. An
initiator conponent,

2- hydr oxy- 2- et hyl - 1- phe®@MBQIBPEA-lone i s avai |l abl e

from G ba Specialty Cheni cal s of rrytown, New York
under the trade nane DA?&ﬁﬁnlﬁafyﬁgtﬁas the fol | owi ng

structure: 0 CH3 CC OR\-kdd31 acrylate
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
RiR;

[0048] The acrylate component isobornyl acrylate (IBOA) has the following

structure:

O

N

and comprises approximately 55% of COMPOSITION 1 by weight, but may
comprise 20-80% of the same. As a result, the mechanical properties of patterned
layer 22 are primarily attributable to IBOA. An exemplary sample of IBOA is
available from Sigma-Aldrich of St. Louis, Missouri under product number 392103.

The component n-hexyl acrylate (nHA) has the following structure:
\/lk AN TN T
O

and comprises approximately 27% of COMPOSITION 1 by weight, but may
comprise 0 to 50% of the same. Also providing mechanical strength to patterned
layer 22, nHA is employed to provide the desired viscosity of COMPOSITION 1, in
the liquid phase, to be in a range 2-9 Centipoises. Another advantage of nHA is that it
improves the flexibility of COMPOSITION 1. An exemplary sample of nHA is
available from Sigma-Aldrich of St. Louis, Missouri under product number 408905.

A cross-linking component, ethylene glycol diacrylate, has the following structure:



and conprises approxi mtely 3% of COWPOSI TION 1 by

wei ght, but may conprise .1%to 5% of the sane. The
initiator is responsive to a broad band of

ultra-violet radiation to facilitate cross-1inking and
pol yneri zati on of the conponedfs of COVPOSI TI ON 1.

[ 0049] The conponent RI R2 is a surfactant having the
general structure RL = RYCF2CF2)y, with y being in a
range of 1 to 7, inclusiye, and R%}:
CH2CH20( CH2CH20) xH, “wi S f 0 to 15,

i nclusive. The surfactant may be any|known in the art
that provides COWPOSITION 1 with sui®@able wetting
properties in the liquid phase, as well as desired
rel ease characteristics in the solid phase. For

' o . o ,
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structure: F
1-one is available from Ciba Specialty Chemicals of Tarrytown, New York under the

trade name DAROCUR 1173, has the following structure:

and comprises approximately 3% of COMPOSITION 1 by weight, but may comprise
.1% to 5% of the same. The initiator is responsive to a broad band of ultra-violet
radiation to facilitate cross-linking and polymerization of the components of
COMPOSITION 1.

[0049] The component R;R; is a surfactant having the general structure R; =
F(CF,CF,)y, with y being in a range of 1 to 7, inclusive, and R, =
CH,CH,0O(CH,CH,0)xH, with X is in a range of 0 to 15, inclusive. The surfactant
may be any known in the art that provides COMPOSITION 1 with suitable wetting
properties in the liquid phase, as well as desired release characteristics in the solid
phase. For purposes of this invention a surfactant is defined as any molecule, one tail
of which is hydrophobic. Surfactants may be either fluorine-containing, e.g., include
a fluorine chain, or may not include any fluorine in the surfactant molecule structure.

An exemplary surfactant has the following general structure:

CF CF CH CH O
/ 2 / 2 / 2\ 2\ /
CF3 CF, CH, o) CH, H
X y



CF2 CH2 CH20 CH2 CH2

11°

and is available under the trade name ZONYL® FSO-100 from DUPONT™, which
consists of 0.25 to 2% of the composition, with the remaining components being
reduced a proportionate amount.

[0050] In the present example, etch differential layer 24 is formed employing
the drop-dispense technique discussed above with respect to patterned layer 22. Asa
result, a plurality of droplets (not shown) of imprinting material are deposited atop of
patterned layer 22 and a planarization mold (not shown) is placed in contact
therewith. Exemplary imprinting materials from which etch-differential layer 24 is a
polymerized and cross-linked material formed from one of the following

compositions:

COMPOSITION 2

acryloxymethylpentamethyldisiloxane

isobornyl acrylate
ethylene glycol diacrylate
2-hydroxy-2-methyl-1-phenyl-propan-1-one
RiR;

COMPOSITION 2 differs from COMPOSITION 1 by the substitution of nHA with

acryloxymethylpentamethyldisiloxane that has the following structure:
L
//fy\rOwS'lxo,Silx
O

The remaining components of COMPOSITION 2 are that same as COMPOSITION 1,
but are present in differing amounts. For example, IBOA of COMPOSITION 2
typically comprises approximately 37% of COMPOSITION 2, and EGDA and 2-
hydroxy-2-methyl-1-phenyl-propan-1-one, comprising approximately 18% and 3%,
respectively. The surfactant RjR; is approximately 0.5% of the COMPOSITION.

COMPOSITION 3
acryloxymethylbis(trimethylsiloxy)methylsilane




11 and is avail abl e under the trade name ZONYL(r)

FSO 100 from DUPONTTm which consists of 0.25 to 2% of
the conposition, with the remaining conponents bei ng
reduced a proportionate amount. [0050]In the present
exanmpl e, etch differential lal®r 24 is forned
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acryloxymethylpentamethyldisiloxane with
acryloxymethylbis(trimethylsiloxy)methylsilane. The component
acryloxymethylbis(trimethylsiloxy)methylsilane has the following structure:

0 —Si{OMe)4
O ék—
5 e
\g/ O —Si(OMe)q

The relative quantities of each of the components of COMPOSITION 3 are the same
as discussed with COMPOSITION 2.

[0052] Referring to Figs. 1 and 2, after formation of etch-differential layer 24 a
blanket etch using, for example a RIE process with a halogen gas mixture of
approximately 70% CF4 and 30% O, is employed to remove portions of etch-
differential layer 24 substantially uniformly over a volume thereof to provide a crown
surface 44. Other gas mixtures that may be include contains CHF3, SFs and other
fluorinated chemistries know to one of ordinary skill in the etching art. An exemplary
etch chemistry is discussed by Johnson et al. in ADVANCES IN STEP AND FLASH
IMPRINT LITHOGRAPHY, in a white paper distributed at the SPIE
Microlithography Conference held in Santa Clara, California from February 23-
February 28, 2003. Crown surface 44 is defined by exposing the apex surface 34 of
the projections 30. In the present example, adjacent apex surfaces 34 are separated by
regions 46 of etch-differential layer 24 remaining after formation of crown surface 44.
[0053] Referring to Figs. 2 and 3, crown surface is subjected to an anisotropic
etch. The etch chemistry of the anisotropic etch is selected to take advantage of the
etch-differential provided by crown surface 44 by maximizing etching of projections
30 and segments of patterned layer 22 in superimposition therewith, while minimizing
etching of regions 46 in superimposition with recessions 32. In the present example,

advantage was taken of the distinction of the silicon content between the patterned



et hyl ene glycol diacrylate

2- hydr oxy- 2- nmet hyl- 1- phenyl - propan-1- one R R2
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manner, a recorded pattern is formed that is defined by pillars 52 and recesses 54.

[0054] After exposure of regions 50, suitable etch processes, such as a types
discussed above may be employed to transfer a pattern onto substrate 10
corresponding to the recorded pattern. Alternatively, or in conjunction therewith, the
recorded pattern may be covered with a conductive material (not shown), such as
aluminum, copper, tungsten, titanium, ti-tungsten or a combination thereof and the
like, to, inter alia, fill recesses in furtherance of contact formation, discussed more
fully below.

[0055] An advantage with the present invention is that control over the
dimensions of the features is facilitated despite the presence of planarity perturbations
on substrate 10. This is achieved by ensuring that normalization surface 40 is
provided with a profile to ensure that distances k, ks, ks, ks, kio and ki, between apex
surfaces 34 of each of projections 30 and normalization surface 40 are within a
predetermined range. Specifically, normalization surface 40 is provided with a profile
to ensure that the maximum difference between any two of distances ka, ky, ke, ks, kio
and kj; is less than ¥ the height of the smallest projection 30. Control of variations
between distances, ki, ks, ks, k7, ko and k;; is not as critical so along as the measure of
any one of distances k;, k3, ks, k7, kg and ki is no less than the measure of the largest
distance among distances k», ka, ke, ks, k1o and kj,. With this criteria being satisfied,
the distortions occurring during formation of recorded pattern is substantially
independent of the planarity perturbations, by decoupling the resolution of the
patterning process from the resulting variations in the thickness t, over the area of
patterned layer 22.

[0056] It was also determined that the resolution of the patterning process may be
substantially decoupled from the thickness t,, in addition to the variations in the same.

Specifically, without the presence of etch-differential layer 24, the aspect ratio of the
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The compressive force required to pattern an imprinting material is believed to
increase cubically as thickness t, decreases.

[0057]1 With the present invention, variations in the thickness t,, as well as the
overall thickness may be modified without unduly deteriorating the resolution of the
features to be formed in recorded pattern. For example, the difference between tomax
and tomi, may be the same size or greater than t;. Additionally, thickness t; may be the
same size as the thickness t;, or may be two to ten times greater than t;. An advantage
with substantially increasing the thickness t; is that the compressive forces required to
achieve an imprint process may be substantially independent of thickness t;, which
facilitates patterning process dominated by viscous forces. Further, increasing

thickness t, facilitates reversing the tone of the pattern formed in substrate so that the

tone may be commensurate with the tone of the pattern of patterned layer 22.
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t P Octomiguredfin the, manner Hiseussedwithresnsaicle D@fmﬁlll@ﬁa? syrjace 240.
perturbations, control over thickness t2 becones

probl emati c, because the sanme varies over the area of
patterned |layer 22. This may also result in a | oss of
pattern features. Specifically, assune a maxi num val ue
of t2, b.., and a m ninmum value of t2, t -2,
-2mm Were the difference between t2max and t2rnm on

the order of the size of ti, or larger than tl,



[0059] Referring to Figs. 1,4 and 5, etch differentia

| ayer 124 is subjected to a blanket etch to form
conformal surface 144 in a manner discussed above with
respect to form ng conformal surface 44. To that end,
conformal surface 144 is defiHéd by exposed apex
surface 134 separated by regions 146 of etch

di66e2 entRefrrihgyeFigi22 8, pDBC] criwhenrfaceg24das Eengsatedbin a
and 6, follow formati on of cro surface.l4 an

AP e U S PR O BB Lo BHOHTata 44 S hinpitolSled by

lrx%)flﬂb\(lgl BRbREGIRNS 5138 ?&ﬂltti:h@lapé)ﬁﬁt:te@ﬁ 939 habPblagiinadty of

ayer 122 i1'n superinposition therewith to expose
r ggjeotiensZ30 anfl rpeestienn2i?, issgeaerate@on fubstrated10 that has the same

proj ections 135, spaced ar Y recessions 7. .
BB} Bxtieantert o e G SORE 1 2l 0 BV Ve f{BE patter obtained
N Bk ipfdceld ARusicCRitet&Pedid FrREenti alddityelly, bd4hdven pattern 239
forni ed. Regions 150 may be closer, further or the

siashifigil $n phase afongithe ¥bditachor withgespeeiio patiern 138y witl the
133 dent i.cat i i 2. .
e SRR BRI F B i AP SO e s

unctron” of
Oiihs agesf FiggilonsSkificalle, patem Bsbistshidied id phse ima tirection so
present exanple, regions 150 are_closer to, substrate

1that praieationsdl 30 e Hr AperimpssiReR WHP $RG HensHiegors of Bibstrated 10
' . hej . [ . di .Jj .
oA By B0 ek AR PUEHLESy o, s o

Xbedihi feeet 180A owd dftphassgeng theX pndYeditdctoss WwBB respect to pattern 239.
Particularly, prqjections 135 are..in superi sition
WHRCqUFR it TR R SO BTONS abeeRafizerenit ieh Fhh iy be Femoved.
r bRt 6 1R CRAREEH IRV tAONch MOCEIVIBE fealils of th
d?%gﬁgF #%d'ggg?%ﬁéﬁgfons 1§5 are deffng%'by red?%nsso. ©
Igtterr] 00% bt gRefee thannlyss thafroysquabtathd dimensiqngof the features in the
pro%ections % 5 have been formed, a second

RIS 44t al | ayer 224 is deposited over

PEODEST | AholidP adVdnkddeReitH 6 @Sl 18 sal 39 found when fabricating
Etch-differential |ayer 224 is formed fromthe

nieetterred layes 23 enplaysrgimpring lithoggmby techingques, It has been found that
differential |ayer o Bt i ' I :
UG R bl beY Bt B L AT kbl s o
"RafRee dj'ofdmtﬁls ]GN itwifﬂliefﬁohe svessh] procesy thakréczad maybs fabtiagted in
240. 16 [0062] Referring to Figs. 7, 8, and 9, a .
che e facishown) psPrgupdent wih fhg S&nwéﬁﬁﬁ&sug%&%%@md into
: 0 CF c :
L e
ttamiplate pay be chos28 ndependengofthp recoadddttynoéf the ojcented patiern

230, a recessi ons 2, 1s generated on sybstrate,6 110.
Cdraireh oS GRS e RBC ob i patiSils TS Py e haRE i #lis
L()?}M?Ih Oé)@?a%ionél- BaracRBSti SEF thdWirint bﬁ%e@s?%?g@,ﬁﬂro@@ﬁ;%ﬂt g? decreasing

process discussed with reSpect to Figs. 1-
Adalutd ohaimey, as shown pattern 239 is shifted in phase

a h -djrection wth respect.. t a rn. 1.

o 08845 o OE P e GEBEEH BP LG PReq processs
AEaseliRiten® fohRind kRS hhPiRg siMalChcesed Tivel fehrrgsagedisdussed
Figs. 1-3. Specifically, pattern 239 is shifted in

pivave tuhmay glsodistangroxss formingmpetfas hryng bpiyekiegessed features,
super | ition wth the same regions b .
TSRS, D RS Pl RS 100 222
Rabivariavihg® pltiadityed e gurds Soimigddcbr ubbigats Bl 0,tvaleicl Bdideut

of phase along the X and Y-directions with respect t

papleetionsB39 hasingaalicknessys, shavddare il havang poeknssst ar“? sub-

e i £-F iak- r : :
il 2t e Bhicd Bt TRGRth 35 BARAerT 1 define  biddeve

etch process, the features of the pattern may be

greater than, less than or equal to the dinensions of

the features in the patterned |ayer 122. [0063]

Anot her advantage with the tone reversal is found when

fabricating patterned | ayer 22 enploying inprint



[0067] Referring to Figs. 12 and 13, crown surface 344

IS subjected to an anisotropic etch. The etch

chem stry of the anisotropic etch is selected to

maxi m ze etching of projections 330 and the segnents

of patterned |ayer 322 in supkfinposition therewith,

while mnimzing etching of the regions 346. In the
pp@$eetibn e aunfdce, of adbstrateedid. VEscknaksey isakferted to as a residual

di stinction of the silicon.content between the.

peckgette d Nickpasses gtzg"aﬁél apd s o ey P50y ﬁ@?}?ﬁ%‘é"‘s%@i dspgndent
3aPorhe SHRRLSL € 310, as discussed above with respect

to regions 46 and patterned |ayer 22 with respect to
Fiige652 andin3ersp 6g8Jof Rettaned lagert 322Hs transfarBechordo substrate 310 to
after exposure of .regions 350, suitable etc o
ol R Bt Rdrdg T A bR sBEO R LR tueipiscussed
afRrERRY BLRY. LR thRTRMReF, @ ARSnA48s GtHe PRI @S(n8f shown) are
mul'ti-layered structure 338 in superinposition wth

r exyitdishe functéompefshe diveginsions gbmroiastionsend fsglinarsigrpf the
apd 356 define.a trench £t i.0n Ve ril

Bt oeBL R AR PR s R bt ool Bt
esauited TOthaesmlY suliseami3N 0 miaypaclhidoss eafl ptayBtisg BRers disposed

and 324. Thereafter, via portion 360 and trencp
papan wafzs 81 nshowe ag kyetss dnt I Sscpaptcd Prytghsigp layers 316,317

CONAUGE | i e e
t % ngs Cgé rP{ a%ﬁ?%ﬁ‘lgdl}%]& tay ?%nlgg%sg %&gﬁdﬁﬁﬁ}vﬁgﬁ%hya 322.
t Retiseafe H0dpdtienddiliger 320 afidetehaliffentiind 1ay86224dd i a multi-

conductive line 364, shown in Fig. 15. [0069]
Reyeied SEES 3Plgs. 2, 13 and 14, the advantages of

t b 6By QRRHiAL P’%'y f 18&(31{11%12E9fb1£,_1@m&1ﬁs 1 byedlth oBshe

viias and trenches ormed in substrate 310 while
ppativsedfictcodiffeodntinhlgy¢i24do pervideomslt-lagered 53§ Rirecture with the

reduces tr f di stortipons that be attributa

* GouP R DR Do finsufthes 1% OBt Rl 4 SHAE 334 of
f Q4P BEidAB3 0088 ReHbSCIHIBE réinkih dfesDegditfetantifloaydrBg4 after
etch-differential layer 24 using drop-di spense

t e ptdngetesich.et ch-di fferential 24 |ayer may be formed

STOPEY pehTfita ROFleRo M6 oS BB i Up ey an
Fahisataipic didh. P4cle tlidniibied o OBYRASHITFb S etebis AdiedEaCidliGimize

MASK COWPRI SI NG A SI LICO\I-CO\lTAIfNINGMA ERI .To that ..
effahing REPTOHCLgNS ) Fishpe siamaisoiRafemed enist dge superimposition
T ._hvd: " ' i e 1
B e B R L S
amipantegt one taREVPOGBE TistiNcton bf/tie sitigbn tomtentibetaden the patterned

pl?tlygrs3i2l20a)r(13?§gig§sxﬁfge tto%g)()ﬁ srer:ertegt%rllsngoagfj srv]lgstrate 310, as discussed above
with respect to regions 46 and patterned layer 22 with respect to Figs. 2 and 3.
[0068] Referring to Figs. 13 and 14, after exposure of regions 350, suitable etch
processes, including the processes discussed above, are employed to remove regions
346 and portions of multi-layered structure 338 in superimposition with regions 346
to expose regions 354 and 356. Regions 354 and 356 define a trench portion 358 and
a via portions 360. A subsequent etch process or lift-off process is employed to
remove remaining portions of layers 322 and 324. Thereafter, via portion 360 and

trench portion 358 may be concurrently filled with a conductive material, such as



gamma- gl yci doxypropyl tri met hoxysi |l ane tol uenesul fonic
acid nethyl anyl ketone In COVWQOSI TI ON 4,

hydr oxyl - functi onal pol ysil oxane conpri ses

approxi mately 4% of the conposition,
hexanet hoxynet hyl nel ani ne conp$i ses approxi mat el y

0.95% toluenesul fonic acid conprises approxi mately

. Aheniaund, copbbry turesteh, titetione ticongsténses: @pprimstiondhetgf and the

95% I n COVPCSI TI 5, hydroxyl :fu ional . _.

o3P ?m% sonfgstgP? aBd 24 %ﬁﬁﬁ?ﬁe%ﬁ%w it hg- 15
CqEPe3Nt 'I@&enﬂ%’i@'@sh@,xmr@fdhw, BRI ANk 8o s QRIS PR ess are
approximately 0.7% _
garmifgldy diod examplopselftaligmed Wiox gud trenvhes oy b Sergned in substrate

appt oxi.mat el y. . 25% ..t ol uenesul f onj.c_aci d, conpr.i

2E0 ShiRRISIy SRR MeARRIHOR D, TS Hlent Flster
aRRIRUOABLA Hay P8t tribkeH QR PldBei p&RYPRInEl ONS 4 and 5
are nade ug of at |east 4% of the silicone resin. Upon

ciPPAg] h the fesegpinghastbpenisgissed with ppspsere ferming etch-

et.ch-differ | al. r . 4 : '
b B e R er e Sftia g PR P o Flayer may be
gfeale@ empRpetd §pit-ahltschnidues spudisdusted iarithied§asd patan application
the solvent present in COWOSITIONS 4 an '
s BEberck 259,119 o Febyam s P04 eitied &PM?’O%#QS@}B FOR BN
SEILAREPH A COMPRIINGPAISINEC GRACORAUIRINGIMINERTAL. To

I or on patterned |ayers 22, 122 and
3t edd) thehfellpwesarimpexitiops axay bsiehiptoredcont ai ni ng
material, approxi mately 90% of the sol vent evaporates
during spin-coating. Upon exposing the
si | i con-contai ni ng mat er¢gh@sitinonm! energy, the
remai ni ng 10% of the solvent evaporates, |eaving
et ch- di f hedonyi-Ainctienspolydiloxppa hegamethaxyragthyimelgmine
approxi mately 20% silicqn_ b i ght ... [0072] An
exenpl ary met hod of forg?%@mﬁﬁgﬁgaﬁggerentiaI | ayers
24, 124, 224 and 324 i nghdRgsnsPikewhag- on
approximately 4nL of the silicon-containing materi al
deposited proximate to a center of the previously
deposited | ayer. To thatg 9 B? rates 10, 110 or
310 are spun at 1000 re SO AL 5anut e by pl acing
subst r at &ydidxyiidcisnaB polysitoxans dexphethexyriéthylesd daneing
the silicon-containing material is. S%PIGQ ed to
thermal energy b§BERIAYIdRXYPEPYELL Ai‘y 19HC Thi s
produces the silicon-cogifkngsiaLgqi al from which
etch-differential |ayer 24, 124, 224 and 324 is
formed, with thickness weathdtamyhketofic 20nm or | ess.
Were it desired to increase the thickness of the
solidified silicon-containing |ayer, e.g., to provide
t hecoMpPekmen 4 'hbﬁfb&gr-ﬁfﬁ@fi@idﬂ DY sllGRARE c¥inphsed approximately 4%
thi ckness of 200nm the af orenenti oned spin-coating
ankkhe goinpesitien hesaeghaxyanathyiplelaniap eempdses Apprgxineaielyt0.95%,
t sol vent enpl oyed is sel.ec n
R S DT et SR Y EPe AR Ryt G PR
WEdrhprések @%)r@{;i@ﬁktéi& fob ey, aRtG@VPOBIEION [SORYEbRafanstiongl t
qus_ 1-14, it has been detegn1ned, however, that
f polsilpanmeaneprires apripriatcly 479 ofthg gemBogition.om a

difi | 1 C [.8Ld . '
S L R S b e B
diliytidoeyprogyitrinaatee sysddne cbadhriseRdpproinididy .25%, toluenesulfonic acid
respectively, formed from one of OSITIONs 4 and. 5
pPOspIERS 2RRIpEImaLY cYip-ragd resilyl and kglong gemppses PP imately
r§§%ssions in the recorded pattern. The nodified
conposition provides |ayers 22, 122 and 322 with
approximately 2-6% of silicon by weight. To that end,
an exenplary nodified conposition consists of 20- 70%
of COVPOSITION 2, with the renai nder consisting of
COWPOSI TION 1. This provided a silicon content
differential between one of patterned |ayers 22, 122




20 322 and one of etch differential |ayers, 24, 124,
224 and 324. Specifically, by silylating patterned

| ayers 22, 133 and 322 with | ow concentrations of
silicon bow ng of recessions e.g., recessions 32, 132
and 137 and 232, was reduced,19°f not avoi ded. Further
control over formation of the aforenentioned

r e6@3351 ONS Beth CORPOSITIMYS clamki Snge siads ip af esleas(i) 4%44f0he
and 310 to approxinmately zero de ree§ | si us, [
asiligRpeapmn-o P ARy CHIEg, éPWﬁVeéh@ﬁ%‘?I} te.of pificen Rigst 1 ‘ﬁéﬁ

Eéxlgfﬁ%gggﬁ 15&}9% %'4%%‘25}&* %&%@%ﬁ@ /ﬁw WE%%?&%R%?IW ina

educin mstries i nclude "H2/
Gladgd\2£a 096 bh grelatekeSpe{oﬁKDc%&ll]de Iquar[trmlahcj/ corgpaesiiah of the solvent

T T R o e

t Qfvend¥ &h@&%%g% inP@atifg Bp d;ﬂfc‘é’ei&§ of fRRICEMRMSIEIONS 4 or 5 on
is possible to formpatterned |ayers 22, 122 and 322

f pasterrCOVBES! 22, ORS and 322 ol the pvasc:rtt eetf:mhlaw sitieoraparitgining

checR: gy Sl o et st e Blequipg. Upon

Eihg i sii@nt @neRifihg meria&&’(ﬁfheﬁﬁalf&a{g\yoﬂhe r@flamlng 10% of the
OSI'TIONS 2-5, i.e., were the surface u

prolvrat cYappestes] Baving stebediffersntigldayarath B 3Rl and ﬁ%”oWlth

PRl Al e PR a5 Ff om covpasi T O 1
Theor2th prAasessmplan! wyddd b Mrehileetelsdifidrerstab thyes 24, 124, 224

provi de the desired etch sele t|v he manner
<ansli 324 rin¢lgdesSRINDENE G AR OKL mﬁo‘%ﬁhﬁ ﬁgfsc@} P NIng material

F(!iegﬂom ? J)r8>t(1prfa'ie R 0&hf? 5F tHerbrWlb\F;‘y B RIEPRYE:. PRY ther d

nctions as a sacrificial patterning | ayer nmay
i subbtrates f0yrli@ior 810 ark spet af 1000mes/mif fort Ihainuéslol; placmg substrate

p 2 d bst
ot 50 Pr A S kit THEER e i Raa VAR B BLis fpbiected
et’é%ﬂ@h%l e%}t BY Bﬁgné ay ﬁ50° 281 1 Snih OMMMBChrbd @RS the silicon-containing
| oyi ng int Iithography generated
bl}neuarlpll mmrmwlngh qﬁhdﬁﬁm@u rrgaam 2418 224 %ﬁs?v%sﬁ)f%we with

ssions 432. A.nadi r_po
ERR Jar ol of RO Ay 8P Do SRR ORRIALS or e
1G liankdkflicopaohimegdldyay elg. 48 drdvadesthbjselidified mhcanc@ttahmg
process, such as an RIE oxygen etch di scussed above,

t1@y¢re@m@thﬁ%queﬁs HA0nwR thesderemgatignedspin-¢oahpe g guririg
? Q3% ard ﬁﬂéﬁ fkgtég’[?% a%s a%gﬁ‘f‘tdthg%oﬁ}éptsérﬁ@ogeddﬁ% Qelefed so as not

Teri0us occurs durin
n@ddemo P riviasinaw£36 sﬂlsoﬁ-ba’(tammgapaxrlslunfaaMI @‘ILde di:heiafcfctrentlal
of projections 430 assunes a faceted shape.
ﬂ@ﬁ??]Referring to Figs. 17 and 18, a conductive

' SRQ@H%%‘ t%?-ﬁi%ﬁ P- 10U Blas BEH R, hdW&Ied AhRForming

apex surfaces 4 a conductive | ayer 424
hgatiengddayeonirid? mgd S22 ﬁ’orrx:a)mbdrfwdwgmpgmaog hesestiog of a mixture

oafI éSMi’OZlS?ﬁI&Q g 1 glgcri g?whgr? ltlsle n conjunélilon etch differential layers 24,

124, 224 and 324, respectively, formed from one of COMPOSITIONS 4 and 5
provided superior control over the anisotropy of the recessions in the recorded pattern.
The modified composition provides layers 22, 122 and 322 with approximately 2-6%
of silicon by weight. To that end, an exemplary modified composition consists of 20-
70% of COMPOSITION 2, with the remainder consisting of COMPOSITION 1. This

provided a silicon content differential between one of patterned layers 22, 122 and



21 di sposed opposite to conform ng side. Normalization
side 440 is spaced-apart from projections 430. An

exenpl ary conductive material is copper, but nay

i ncl ude any of the conductive materials nentioned

above. [0078]Referring to Fig30° 18 and 19, follow ng
deposition of conductive |ayer 424, nornmalization side
44|@2 tu‘idl Siehjfecdhadiffe@ntaliliygdhd, @4p1ic 234 asd 324, f §prenifically, by

mul ti-layer structure 438. A suitable process oy .
| HUNIRARS TGRS HodR AR A7 BRI SH PAGHEBITaas o) diegh bowing
(Mol RIACEDS rtHliBh 320958 af@TSHEI 3. LAY Rlaude iffh BR6lded.
from netal, =dr anket etcﬁl were a conductive layer

4 Pdrtiiee corigol favenfoamatiordoftthe wiorgroéntiveed rdcassidns wasaskinved by

exanple,, a CMP process_is enpl oyed to achieve .

f sparmesupstaesd 05 hEL 1i0éP|ay?B’§’ﬁ§Bft‘tﬁ‘,y ZeFo %&eeﬁ Csliys, as well as
Cﬁf%f)ﬁ)gfri ?&@@uc‘}ﬁﬁcheﬂgsﬁigéh 18hf thdSrof MR b ASESE dizihg

sel ected Dased upon the material from which patterned

| elyemnisttiz® danm @onidgc Ekeneplenyreducing chareistrigs n@gidgéizt%a@O/Nz,
a urfac 434 are exposed in normalization surface
hgr%@aﬁdgf?g@ieanti ally planar profile. Specifically,

t heofaget ed AghRRAAID, SRALY chblithfgRss Warhelyti¢adorshichtoned
providing crown surface 444 with a substantially

spivoesses may be aligrad i tajse advantage potronaena of thegayd uppy vhich

19 and 20. fol | ow j :

oBr B 0 A B, AP PRl A ¥ ana 222
pg@@mwMIWﬁsm has 6 dwith erchsdiffyrenaa lajesc2 484, 224 and 324
above. e etc rocess renoves projection 430, . .

[ beive Fymed giom SONBOSTTIONE Lot it his CoRBeRPipf.Ebis he beneficial
I 4 ' _rac

s PR E L MESE 1 80t R ORPEIR0D, 9100458, B4R upon
ewdjich painpailayeof 8 dizposed-fapaed frethaulodesi BcdBSRntingpoergdnic

bet wee n.ape f . 230 d b t 10,

Deiel SRRPel o SseR SR ergeria st Iy B0 OMBbmoN 1
PTRY &kh P%éssﬂe%)pm?éd W6u18 BY Easlided fo froRRIRtEOMBi6d Et¢R
material, e.g., a dielectric material, to form

dieddotivity iirctheagamessithilaFiocthpt desgribgidgbevdri c material s
[ d of ,dielectri.c terial | i '
pﬁﬁbzg ar eRgferrg&t&ﬁl%)ggg egﬂr&%es%gfm &ﬁ% gnglcg’anfcryaﬁemed
"R &Y fun&idrS &S 4 Bh@Kaie patt&Ringlayer ghasaclubatoraatomppinertlines.
enpl oyi ng conventional deposition techniques. )
Dl e e end, patterped lagoud 20 derosiiad 0B srbsirate 40 fammlenipg any known
apex s.urf N '
"REPaBHR AR A SRR b B3 2 BB o
paONMPOSHIBNah emplaryirgl ingpaint Hthogiaghy Gdierated ppa @tirality of spaced-
opposite to conform ng .side. Nornmlizati si.de 640 i
SHIRCERIOEHMS DO SFEFURE Dis ABEIT PUDSRTIFE PEREFSitpTs 432 has a
v F}egﬁlual?tgi gsgg, follow ng deposition of dielectric

| ayer 6 Af normal i zation side 640 is subjected to a
braokel et cRefestirghtoddgsa 16E44 02, pitased layer 422is subjected to an etch

process, such as an RIE oxygen etch discussed above, to remove nadir portions 436.

As a result of this process, pattern 433 is formed on substrate 410. A deleterious
effect that occurs during removing of nadir portions 436 is that an apex surface 434 of
each of projections 430 assumes a faceted shape.

[0077] Referring to Figs. 17 and 18, a conductive material is deposited to
cover pattern 433, including apex surfaces 434 forming a conductive layer 424 having

a conforming side, conforming to a shape of pattern 433 and normalization side 440



CHF3/ 02 plasma etch, to expose apex surfaces 434 of

projections 430, formng a nmulti-layer structure 638

having a crown surface 644. Crown surface 644 is

fornmed to be substantially smooth, if not, planar.

[0082] Referring to Figs. 23 adld 24, foll ow ng

formation of crown surface 644, nulti-layer structure

63& bsd Dypdtette doriforming sideh I\Wrmabmloh lBate 44004 spphesd-Bpa from
ﬁ an o en plasma chem sfry Hgl scusseg above

Tﬁ@}@fl@hs d@o@%% R SON ‘t‘%i"éé’@&}t@ 191e80ppey HW%mglude any of

p ectric pillars 650. It

thé %g&%élvg%§e%§%ﬁ& g? a?%‘gé same process nmay be

epboged t oRefermingliodfige tiBiand pb) fopwing ddposnep pé@bnductive layer

SRR S50 B0 T LSS S v
S ggfcfrﬁr@fzt@s 7Q%uﬁ§bl@?)h§9%§s thay ﬁfcluﬁ% chBmRal hl%El'ilﬁ‘i’caﬁ ayer

nd an etc ferential layer 708. Patterned
| pgdmhmmﬂamamzhmwe@l‘ﬂf’bplectss d@mlmg,owemcondq@tlw 2] %sfomed

710 bei hg arcuate in shape. Luct ure
B BaP LGP B S AR Ll R BB e
Whb19meE SRARE piQerftieddmpté; CMI PR cER TS bplged ﬂ) zichi%ve formation of
formation of nultl-layered structures 712 and

shovhstantialty ggoothslf antblarar, ereypevtipeeed4f. Tathat qnﬁr%h@ CMP
enbadi nent chi
PRRCTT R ) BT BB b MR b Py {72
| extRiuctid0laerai2thge Rirbd 66 tHae st sutfacdsalpdrare @osddina

second enbodi nment, the etching chem st IS s t hat
angimphizeonsusiarehaving 2 WS&%@%{ elpeer ek z?eéﬁe‘flﬁeghy, U faceted

p o z
PSS P RE AR B T et
r astantially dhédteifant ppatt grofike. bei ng et ched into

bstrate 702 that m.ght b f {
oUBDET ol eReRras fodieh dgiad P Tolgmidk ol iaohm surface
r @A AL ME- 186 Bri @b 213839 §htj Rkl to Wl RIBI fr68$ 88Bo:Gfgen-based

differential layer 708, patterned |ayer 706 an grlner
| eimnstmdhs dishessEbabavay The etpbdirpéessirasenvich arojedtien 430, leaving a

or, att rn subs nt| I i ff .
PR e Chat 28 Bl J dpbisGlmei e i some
Ufi‘l@@és‘é d dhaploydterogbmh nfékhafh@@i §30 with e&ppdd hapdree.g., a pair of

| ayer 704 are simlar to the etch characteristic

p%ltaﬁedrﬁle@t sheplders7AP8. disnpsedhbgtiveerban pRoxpEF: astea@@ranﬁcﬁ&{mtgate 310,
t'xx%”%'ﬁ%% may be omtted, dependent upon the

app I cat | [ 0084] The enbodinents of the present

i pgesbilon dRsfefiidew Fpoue aad ezepaemphmsymowhabyb@mmp@svith a

and nodjfications may be nmade

| scI 0
r@m sxiughYRBaterl F€-» raéhﬂFﬁPﬁ&l%r% tﬂ EﬁSBlé’ lgyer O
}%lhgﬂdle%aﬁ M&‘?‘alé)f feq bf‘&i%f&:ir%&@ﬁél's,g plicable for this
ere det ?o t he

eterm ned not w th reference .
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[0081] Referring to Flgs 22 and 23, following deposition of dielectric layer

624, normalization side 640 is subjected to a blanket etch, such as a CF4/O; plasma or



di sposing, upon said first film a second film

defining a normalization surface spaced-apart from

said apex surface of said plurality of projections,

with a variation in a distance between said apex
surface of any one of said pléd2ality of projections

and said normalization surface being within a

p Bt @y ptasnedetclang exp@adpex surfacts 4ddsdfqrojectipno At 0, feanthg a

PRGN AT BB RO R e 4T bHEHEE B Gt Bigss 08 ormed
s% %%%Stah@alm é?ﬁé’HtHQfH@t Bh4 distortions in said

recor t'er n. The method as recited in claim1
wieosi2d f or Rlefﬁyrlﬁgjtct Figs. 23repid Rdeliowrimg fogmegt¢mios@ewndurface
filmt rovi de said vari,ation that ha / .
& e Srerh B8 E burdte iAot oS By iyt RE with
“’Qﬁbﬁygénf&dsma%eﬁl%t rdidci§det @8Svd. OrtE dich ﬁr@b&sfrérﬁ&es
Imto provide said subset of cgro jections with a

spmmmens G peyong aoleluwéléw%wa@le @r@xt dele¢tzie @illagzi6%hi g should be

AT DRE R s ALRRTEALIC AR GEL Bl R s i

rg@pyddrggaﬁ@rgg@agsggd@aw fi rst and second filns to
expose portions of said substrate in super{ZB‘&osHl on

vvllpﬁ8§al| d ER@feé@ng s 2w laeneliidpiArestelepys lﬁﬁfloafpélaginga
d
T q%g‘étg 7Y f‘éﬂi Elela?%p’m%? %Qrier{?ﬁde@g&of | 88Sin etch- (%1 t1al layer

as re I Sposi ng
| M08, UPkE RNy el i70§ iscides oo edtlanz & 0,0mitls prof @tens l(hbeang arcuate

th profil hod d | a
witers pﬁﬁ%g%@gm Siup 00 e b SLIGHOVPAP e arentioned
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as reC|te In claiml wherein formng further
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patterned layer 706. Furthermore, primer layer 704 is optional and may be omitted,
dependent upon the application.

[0084] 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. The scope of the invention should,
therefore, be determined not with reference to the above description, but instead

should be determined with reference to the appended claims along with their full

scope of equivalents.



10. The nmethod as recited in claim9 wherein
depositing further includes depositing said second
filmusing a deposition process selected froma set of
deposition processes consisting essentially of
chenical vapor deposition, plasnma enhanced chenica
vapor deposition, spin coating, atonic |ayer

0si t drop di spense inprinting, and el ectron
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recited in claiml wherein formng further includes
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di sposing, upon said first film a second film
defining a normalization surface spaced-apart from
said apex surface of said plurality of projections,
with a variation in a distance between said apex
surface of any one of said plyfoality of projections
and sal d surface being Iess than "A said height; and
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18. A method of patterning a substrate having surface planarity perturbations, said
method comprising:



27. The nmethod as recited in claim23 wherein form ng
further includes depositing said first filmwth a
nadir region, in superinposition with said nadir
surface, having a thickness associated therewi th that
Is ten tinmes greater than saigkshei ght. 28. The nethod
as reC|ted in claim18 wherein form ng further
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27 33. The nmethod as recited in claim31 wherein

formng further includes formng said first filmfrom

an organic acrylate material defining a nadir region

in superinposition with said nadir surface and further

i ncluding renoving said nadir region, wth disposing



34. The nethod as recited in claim31 wherein form ng
further includes formng said first filmfrom an
organic acrylate material defining a nadir region in
superinposition with said nadir surface and further

i ncl udi ng renovi ng sai d nadi rpgeegi on, wi th di sposing
further i ncludi ng, after renoving said nadir regi on,
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eidkial B SPbinPEiH therewith to leave a plurality of spaced-apart regions of
said dielectric material on said substrate, defining said recorded pattern.

29.  The method as recited in claim 18 wherein forming further includes forming
said first film from an organic acrylate material defining a nadir region in
superimposition with said nadir surface and further including removing said nadir
region, with disposing further including, after removing said nadir region, depositing
a conductive material to form said second film therefrom, with transferring further
including removing said organic acrylate material and portions of said conductive
material in superimposition therewith to leave a plurality of spaced-apart regions of
said conductive material on said substrate, defining said recorded pattern.

30. A method of patterning a substrate having surface planarity perturbations, said
method comprising:

forming, on a section of said substrate having planarity perturbations, a first film
having an original pattern that includes a plurality of projections a subset of which
extends from a nadir surface terminating in an apex surface defining a height
therebetween, with shoulders being disposed between said apex surface and said nadir
surface;

disposing, upon said first film, a second film defining a normalization surface spaced-
apart from said apex surface of said plurality of projections, with a variation in a
distance between said apex surface of any one of said plurality of projections and said
surface being less than %2 said height; and

transferring onto said substrate, a recorded pattern corresponding to said original
pattern by selectively removing portions of said first and second films to expose
portions of said substrate in superimposition with said projections while avoiding
exposing areas said substrate outside of said portions.

31.  The method as recited in claim 30 wherein forming further includes depositing
said first film with a nadir region, in superimposition with said nadir surface, having a
thickness associated therewith that is greater than said height.

32.  The method as recited in claim 31 wherein forming further includes forming
said first film with a first substantially free of silicon and depositing further includes
providing said second film with a quantity of silicon.
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33. The method as recited in claim 31 wherein forming further includes forming
said first film from an organic acrylate material defining a nadir region in
superimposition with said nadir surface and further including removing said nadir
region, with disposing further including, after removing said nadir region, depositing
a dielectric material to form said second film therefrom, with transferring further
including removing said organic acrylate material and portions of said dielectric
material in superimposition therewith to leave a plurality of spaced-apart regions of
said dielectric material on said substrate, defining said recorded pattern.

34.  The method as recited in claim 31 wherein forming further includes forming
said first film from an organic acrylate material defining a nadir region in
superimposition with said nadir surface and further including removing said nadir
region, with disposing further including, after removing said nadir region, depositing
a conductive material to form said second film therefrom, with transferring further
including removing said organic acrylate material and portions of said conductive
material in superimposition therewith to leave a plurality of spaced-apart regions of
said conductive material on said substrate, defining said recorded pattern.

35.  The method as recited in claim 30 wherein forming further includes depositing
said first film with a nadir region, in superimposition with said nadir surface, having a
thickness associated therewith that is approximately equal to said height.



