1 METHOD OF CREATI NG A TURBULENT FLOW OF FLUI D
BETWEEN A MOLD AND A SUBSTRATE CROSS- REFERENCE TO
RELATED APPLI CATI ONS [0001] The present application
is a divisional, and clains priority from U. S

Pat ent Appllcatlon Ser. No. 10/677,639 filed on Cct.
2, 2003 entitled "Single Phése Fluid I nprint

Li t hography Method," which issued as U. S. Pat. No.
7,090, 716, and which is i ncorporated by reference
herei n. BACKGROUND OF THE | NVENTI ON [ 0002] The field
of MET#ODorOFe| GREATINGalAy TURBULENT FLOW OF

o dPUEED) RETRERN ALY, AN RS SOBSRARR "

substance over an inprinting material. [0003]

[obomicro- Wﬁbeb§e@én%”ﬁEb@&ca@H%na&%aa'@1Wﬁb§6nal and
m cro-fabrication has had a sizeable inpact is in the

CppéBESBFhgrofyi Aredr abed - cPrEGPEsAPRd icREion Ser. No.

1?9@%908990E95ed958088§'”9 g%H%trﬁtﬁ%ﬁ%b”“%in Qes%kh%%
or roduction S whil'e i ncreasin

thidummprpet Dmthogaapayfmenhddoﬁ ahdubsticated as U.S.

m cr Q- f apr becaones |ncrea3|n y inportant
Pﬂ$crgofag P§§ pﬁaéuaBéc gﬂéaﬂ@FogP85§§§dcgﬁtro
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feature dinension of the structures fornmed. O her
areas of devel opnent in which mcro-fabrication has

been enpl oyed LAckudsy@p or THE INVENTION
[0002] The field of invention relates generally to

imprint lithography. More particularly, the present
invention is directed to a system for controlling a flow
of a substance over an imprinting material.

[0003] Micro-fabrication involves the fabrication of
very small structures, e.g., having features on the
order of micro-meters or smaller. One area in which
micro-fabrication has had a sizeable impact is in the
processing of integrated circuits. As the semiconductor
processing industry continues to strive for larger
production yields while increasing the circuits per unit
area formed on a substrate, micro-fabrication becomes
increasingly important. Micro-fabrication provides
greater process control while allowing increased
reduction of the minimum feature dimension of the

" structures formed. Other areas of development in which

micro~-fabrication has been employed include



bi ot echnol ogy, optical technol ogy, nechanical systens
and the like. [0004] An exenplary mcro-fabrication
technique is shown in United States patent nunber
6,334,960 to WIllson et al. WIllson et al. disclose a
method of formng a relief inmage in a structure. The
met hod i ncl udes providing & substrate havi ng a
transfer layer. The transfer layer is covered with a
pol yneri zable fluid conposition. A nold nmakes
birethahhoabggentattcailt hetheolpglyyneeichablieafll iveé.teTise

nalg iniLgdes a relief structure, and the
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material are Subjected to an environnment to

cgmpesitieny ebchotflemakeanspehanayed Fenaeifewisht hbe
g%mgkike lgo% nErIC Hgt%rhgllﬁgﬁﬂd%gag %eﬁ?kkef
'S The tinme

or ne n "the “transf ar ayer.
stﬂ@@tﬁeé anddt beenbol pueritentar €1di iensnpospravnded11s

y this technique is dependent upon, .inter alia, the
t%%nﬁ%%%?foﬁtBFcFHée poFyrePP2¥BEELAAPAFI 4 U1F0005]

cMbled: BLAat €8 PRLANLLBYEBEE45:4720889t568nENeY solidify

discloses a lithographic nethod and apparatus for
and polymerize the same, forming a solidified polymeric

material on the transfer layer that contains a relief
structure complimentary to that of the mold. The mold
is then separated from the solid polymeric material such
that a replica of the relief structure in the mold is
formed in the solidified polymeric material. The
transfer layer and the solidified polymeric material are
subjected to an environment to selectively etch the
transfer layer relative to the solidified polymeric
material such that a relief image is formed in the
transfer layer. The time required and the minimum
feature dimension provided by this technique is
dependent upon, inter alia, the composition of the
polymerizable material.

[0005] United States patent number 5,772,905 to Chou
discloses a lithographic method and apparatus for
creating ultra-fine (sub-25 nm) patterns in a thin film

coated on a substrate in which a mold having at least



creating ultra-fine (sub-25 nm patterns in a thin
film coated on a substrate in which a nold having at

| east 3 one protruding feature is pressed into a thin
film carried on a substrate. The protruding feature
in the nold creates a recess of the thin film The
mold is renoved fromthe f8lm The thin filmthen is
processed such that the thin filmin the recess is
renmoved, exposing the underlying substrate. Thus,
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837, June 2002, which is referred to as a laser assisted
direct imprinting (LADI) process. In this process. a
region of a substrate is made flowable, e.g., liquefied,
by heating the region with the laser. After the region
has reached a desired viscosity, a mold, having a
pattern thereon, is placed in contact with the region.
The flowable region conforms to the profile of the
pattern and is then cooled, solidifying the pattern into
the substrate. A concern with this technique involves
pattern distortions attributable to the presence of
gases in the flowable region.
[0007] It is desired, therefore, to provide a system

to reduce distortions in patterns formed using imprint

lithographic techniques.

SUMMARY OF THE INVENTION

[0008]-. The present invention is directed toward a

method of controlling a turbulent flow of a fluid



I'i thographic techni ques. SUMMARY OF THE | NVENTI ON

[ 0008] The present invention is directed toward a

nmet hod of controlling a turbulent flowof a fluid 4

bet ween a substrate and a tenplate, and nore

specifically, controlling a turbulent flow of a fluid

bet ween dropl ets di sposed oh a substrate and a

tenplate. To that end, the nethod further conprises

the ingression and egression of the fluid through a
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enbodinment, a plurality of _apertures,.to create.such
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DESCRI PTI OF THE W NGS [0009] Fig. 1is a _
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representation of material fromwhich an inprjnting.
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sinmplified representation of cross-I|inked pol ynmer
beewerial into which the material shown in Fig. 3 is

transforned after being subjected to radiation;

[0013] Fig. 5is a sinplified elevation view of a

nol d spacedrrEr tDESORT RTBON NPF | THE NDRABYRES Shown in

[0009] Fig. 1 is a perspective view of a lithographic

system in accordance with the present invention;

[0010] Fig. 2 is a simplified elevation view of a
lithographic system shown in Fig. 1;

[0011] Fig. 3 is a simplified representation of
material from which an imprinting layer, shown in Fig.
2, 1is comprised before being polymerized and cross-
linked;

[0012] Fig. 4 is a simplified representation of
cross—linked polymer material into which the material
shown in Fig. 3 is transformed after being subjected to
radiation;

[0013] Fig. 5 is a simplified elevation view of a
mold spaced-apart from the imprinting layer, shown in
Fig. 1, after patterning of the imprinting layer;

[0014] Fig. 6 is a simplified elevation view of an
additional imprinting layer positioned atop the
substrate shown in Fig. 5 after the pattern in the first

imprinting layer is transferred therein;



Fig. 1, after patterning of the inprinting |ayer;
[0014] Fig. 6 is a sinplified elevation view of an
additional inprinting |ayer positioned atop the
substrate shown in Fig. 5 after the pattern in the
first inprinting layer is transferred therein; 5
[0015] Fig. 7 is a detailed5perspective view of a
print head shown in Fig. 1; [0016] Fig. 8 is a
cross-sectional view of a chucking systemin
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PR FRAYFPOYY: 1Rnb P 0018] Fig. 10 is a bottom up
[peL6spect i FegVi @Wi of at BRoskAPELAt oheadvsBEWAfi B Ehdck9ng
DETAI LED DESCRIPTICN OF THE INVENTION [0019] Fig. 1
syebpet SN a2 FFehdgraphyetByshenPI6SERt aB¥ORHARBE Wi th
19927 FIOOCh TN o Of o | B R e84 L OXOBLLPRonL DAL LY CbYASS
a palr of spaced-apar ri dgé SUpPports 12
it tge ﬂéaanﬂhawsta@eFﬁgpp@rtaﬂﬁ extendlng

bet ween. and stage support 16 are
AGEREa i Boubfen botboTage Rt PECah PR IR ABabne
1&&&1M@'§@a@xéﬁﬁﬂ§ frombrigdge 14 toward stage support

and provi des nmovenment along the Z-axis. Disposed
upon stage support 16 to face inprint head 18 is a
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having a bridge 14 and a stage support 16 extending

therebetween. Bridge 14 and stage support 16 are
spaced-apart. Coupled to bridge 14 is an imprint head
18, which extends from bridge 14 toward stage support 16
and provides movement along the Z-axis. Disposed upon
stage support 16 to face imprint head 18 is a motion
stage 20. Motion stage 20 is configured to move with
respect to stage support 16 along X- and Y-axes. It
should be understood that imprint head 18 may provide
movement along the X- and Y-axes, as well as in the Z-
axis, and motion stage 20 may provide movement in the Z-
axis, as well as in the X and Y axes. An exemplary
motion stage device is disclosed in United States patent
application number 10/194,414, filed July 11, 2002,
entitled “Step and Repeat Imprint Lithography Systems,”
assigned to the assignee of the present invention, and
which is incorporated by reference herein in its

entirety. A radiation source 22 is coupled to



axis, as well as in the X and Y axes. An exenplary

noti on stage device is disclosed in United States
patent application nunber 10/194,414, filed July 11,
2002, entitled "Step and Repeat |nprint Lithography
Systens," assigned to the assignee of the present

i nvention, and which is inéorporated by reference
herein in its entirety. A radiation source 22 is
coupled to 6 |ithographic system 10 to inpinge
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substrate 30 positioned on notion stage 20. To that
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end anspprent headhe8 and/or motion stage 20 may vary a
distance “d” between mold 28 and substrate 30. 1In this
manner, the features on mold 28 may be imprinted into a
flowable region of substrate 30, discussed more fully
below. Radiation source 22 1is located so that mold 28
is positioned between radiation source 22 and substrate
30. As a result, mold 28 is fabricated from a material
that allows it to be substantially transparent to the
radiation produced by radiation source 22.

[0021] Referring to both Figs. 2 and 3, a flowable
region, such as an imprinting layer 34, is disposed on a
portion of a surface 32 that presents a substantially
planar profile. A flowable region may be formed using
any known technique, such as a hot embossing process
disclosed in United States patent number 5,772,905,
which is incorporated by reference in its entirety
herein, or a laser assisted direct imprinting (LADI)

process of the type described by Chou et al. in



radi ati on produced by radi ati on source 22. [0021]
Referring to both Figs. 2 and 3, a flowable region,
such as an inprinting |layer 34, is disposed on a
portion of a surface 32 that presents a substantially
planar profile. A flowable region may be formed using
any known techni que, such a% a hot embossing process
di sclosed in United States patent nunber 5,772,905,
which is incorporated by reference in its entirety
Uherefastoand Dasectatspsipet dErBehoshpnchtirag (hADI )
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polymerized and cross-linked to record the original

pattern therein, defining a recorded pattern. An
exemplary composition for material 36a is disclosed in
Untied States patent application number 10/463,396,
filed June 16, 2003, and entitled “Method toc Reduce
Adhesion Between a Conformable Region and a Pattern of a
Mold,” which is incorporated by reference in its
entirety herein. Material 36a is shown in Fig. 4 as
being cross-linked at points 36b, forming a cross-linked
polymer material 36c.

[0022] 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, distance
“d” is reduced to allow droplets 36 to come into
mechanical contact with mold 28, spreading droplets 36
so as to form imprinting layer 34 with a contiguous
formation of material 36a over surface 32. 1In one

embodiment, distance “d” is reduced to allow sub-



Adhesi on Between a Conformabl e Regi on and a Pattern of
a Mld," which is incorporated by reference inits
entirety herein. Material 36a is shown in Fig. 4 as
bei ng cross-1linked at points 36b, formng a
cross-linked polynmer material 36c. [0022] Referring
to Figs. 2, 3 and 5, the pa8tern recorded in
inmprinting |ayer 34 is produced, in part, by
mechani cal contact with nold 28. To that end, distance
pbatibasradaced impalhowndr bplyets336tboingressnioto and
nmechani cal  contact with nold 28, spreading droplets 36
fLbl a8CEBSPOPRATI APRi nting | ayer 34 with a contiguous
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selected so as to be no greater than twice the width u
of sub-portions 34a, i.e., ti; < 2u, shown more clearly in
Fig. 5.
[0024] Referring to Figs. 2, 3 and 4, after a desired
distance “d” has been reached, radiation source 22
produces actinic radiation that polymerizes and cross-
links material 36a, forming cross-linked polymer
material 36c. As a result, the composition of
imprinting layer 34 transforms from material 36a to
cross-linked polymer material 36c, which is a solid.
Specifically, cross-linked polymer material 36c is
solidified to provide side 34c of imprinting layer 34
with a shape conforming to a shape of a surface 28c of
mold 28, shown more clearly in Fig. 5. After imprinting
layer 34 is transformed to consist of cross-linked
polymer 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 34 are spaced-apart.



Fig. 5. [0024] Referring to Figs. 2, 3 and 4, after a
desired distance "d" has been reached, radiation
source 22 produces actinic radiation that polynerizes
and cross- |inks material 36a, form ng cross-1|inked
polymer material 36¢c. As a result, the conposition of
inprinting |ayer 34 transfoPfns fron1nater|al 36a to
cross-1linked polymer material 36c¢, which is a solid.
Specifically, cross-1linked polyner material 36¢c is
[QOQBdifieﬁeﬁermn@gide $lide 34c acfiditmomiadt g despemng3say
W th pe conform ng shape .of a ur ace 28c _af
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cross-1 i nked pol ymer material 36c¢c, shown in Fig. 4
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respect to photo-resist material (not shown) selectively
disposed thereon. The photo-resist material (not shown)
may be provided to further pattern imprinting layer 34,
using known techniques. Any etch process may be
employed, dependent upon the etch rate desired and the
underlying constituents that form substrate 30 and
imprinting layer 34. Exemplary etch processes may
include plasma etching, reactive ion etching, chemical
wet etching and the like.

[0027] Referring to Figs. 7 and 8, template 26, upon
which mold 28 is present, is coupled to an imprint head
housing 18a via a chucking system 40 that includes a
chuck body 42. Chuck body 42 is adapted to retain
template 26 upon which mold 28 is attached employing
vacuum techniques. To that end, chuck body 42 includes
one or more recesses 42a that are in fluid communication
with a pressure control system, such as a fluid supply

system 70. Fluid supply system 70 may include one or



| ayer 34 may be provided with an etch differentia
Wth respect to photo-resist material (not shown)
sel ectively disposed thereon. The photo-resi st
mat eri al (not shown) nay be provided to further
pattern inprinting |ayer 34, using known techniques.
Any etch process nay be enﬂ@oyed, dependent upon the
etch rate desired and the underlying constituents
that form substrate 30 and inprinting |ayer 34.
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substrate 30. Specifically, template 26 is brought
within microns of substrate 30, e.g., 15 microns more or
less. It has been found desirable to perform localized
control of the atmosphere 78 that is proximate to both
template 26 and region 77. For example, to avoid the
deleterious effects of gases present in imprinting
material 36a, shown in Fig. 3, and/or subsequently
trapped in the patterned imprinting layer 34, shown in
Fig. 2, it has been found beneficial to control the
consistency of fluid in atmosphere 78 and/or the
pressure of atmosphere 78.
[0029] Referring to Fig. 9, to facilitate control of
atmosphere 78, chuck body 42 is designed to facilitate
the passage of fluids proximate to mold 28 and imprint
head 18 includes a baffle 100 surrounding template 26.
Specifically, baffle 100 extends from imprint head 18,
terminating in a nadir 102 that lies in a plane in which

a surface 26a lies. In this fashion, mold 28 extends



[0028] As discussed above, during inprinting tenplate
26 and, therefore, nold 28, is brought into proximty
with substrate 30 before patterning inprinting
material 36a, shown in Fig. 3, is disposed on a
region 77 of substrate 30. Specifically, tenplate 26
is brought within mcrons df substrate 30, e.g., 15
mcrons nore or less. It has been found desirable to
performlocalized control of the atnosphere 78 that
begopdoradatrel0d bot fiactiénphékec2btand weghomedionFars .

exa e, to_avoid the deleterious effects of gases
i eRehtay TP RbRFAEHAg oGt BF BPC9oknSHGRIaV Fege 8f
wRdhosrsubsegHent! Yo4t kappedel.n hherpatktarneda and 106a
inmprinting layer 34, shown in Fig. 2, it has been

of oundovehesyei &P4t andohPPol rERRECESNSIEY eAER G SPogied
] 7 / h . f
i Qéa%ﬁ%§8?§E5{ &,809 ?éd&igg g?gﬁgg%gcgﬁt%%ggsQ%%%%ate

et erring itate control

20fanativpspher e003, rebueckebody 42 hspdesppeedlt gurface
facilitate the passage of _fluids proximte to_nold 28

130 | nprFAeohveYd 1841 ARFU4BS RIBSFf PECT6OTSGEr MOGRIPRY

16641l 2t £ 264 céﬁﬁﬁhi&géhbM;w@@ﬁfkﬁulgosﬁﬁ%ﬁgdé Erem 7o,
Imprint head 18, termnating in a nadir 10 tﬁat lies
showm phahegi n8whi BatfaeslPPateng2sachiseso Baowhitge

f ashi on, 28 extends 11 eyond dir 10 0
n¢ SR LB E SXLETRS, A5 RBY a0 1RR] bnpOd0bd ) avay
fioel bees phe oronphett Bhaugbwayse Lo ohclwbeehfaket
shown as 104 and 106. Apertures 104a_and 106a of

ARGr DEGPRYPRVAC AN 108 F esPéet AUEI yO%Rre HiEFbsed
oé§b§%§u§595§c@fl@@gC%XPQQMS4grghSHQé§g ngmﬁﬁgy from
tenp ffle 100

ate 26 and ba , referred to as a
spes i phiee ab0 samd ateces template 26. Second opposed

surface 102b extends from nadir 102 away from substrate
30 and faces away from mold 28. Although it is not
necessary, first opposed surface 102a is shown extending
obliquely with respect to second opposing surface 102b.
With this configuration, atmosphere 78 may be controlled
by introduction or evacuation of fluid through apertures
104a and 106a. However, first and second opposed
surfaces 102a and 102b may extend parallel to one
another from nadir 102.

[0030] Referring to Figs. 3, 8 and 9, in one
embodiment, atmosphere 78 is established so that the
transport of the gases present therein to imprinting
material 36a in region 77 is increased. The term
transport is defined to mean any mechanism by which the
propagation of gases through imprinting material 36a 1is
increased, e.g., increased solubility, increased

diffusion and the like. To that end, fluid supply



100a. Throughways 104 and 106 pl ace apertures 104a and
106a in fluid comunication with fluid supply system
70, shown in Fig. 8. Baffle 100 functions to slow the
novenent of fluid exiting apertures 104a and 106a away
fromnold 28. To that end, baffle 100 includes first
and second opposed surfacesl2102a and 102b. Fir st
opposed surface 102a extends from nadir 102 away from
substrate 30 and faces tenplate 26. Second opposed
sgatémc@0102h exténds Brenppad pfl@Rpawayihgomaterial
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quantity of air trapped in imprinting layer 34, shown in
Fig. 5, was substantially reduced if not avoided. It
should be understood that a mixture of imprinting
material 36a, carbon dioxide and/or helium may be
introduced into atmosphere 78 to reduce the quantity of
alir trapped in imprinting layer 34, shown in Fig. 5.
[0031] Referring to Figs. 2, 9 and 10, a difficulty
encountered with respect to introducing fluids was to
ensure that the molecules in the fluid streams 104b and
106b exiting apertures 104a and 106a, respectively,
traveled to a region of the atmosphere positioned
between mold 28 and droplets 36, and before contact of
droplets 36 with mold 28. This region of atmosphere 78
is referred to as a processing region 78a. As shown,
apertures 104a and 106a are disposed about peripheral
surface 100a, which is spaced-apart from processing
region 78a. Given that the separation of mold 28 from

region 77 is on the order of microns, the relative



mat eri al 36a may be introduced through apertures 104a
and 106a to saturate atnosphere 78 with inprinting
material 36a. This was found to reduce, if not
conpletely do away with, the quantity of gases, such
as air, trapped in the |npr|nt|ng | ayer 34, shown in
Fig. 5, during inprint prdbesses This is benefici al
as it was found that the presence of air in
inmprinting layer 34, shown in Fig. 5, creates
dedesﬁoablefvbhdsmolébhéeaaﬁhvéﬂyidistwa&mso&ﬁdbthaﬁ
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flow of fluid streams 104b and 106b may be avoided. It
is believed that by providing fluid streams 104b and
106b with turbulent flow, the probability will be
increased that a sufficient quantity of the molecules
contained therein will reach processing region 78a to
reduce, if not avoid, the presence of gases being
trapped in imprinting layer 34. To that end, fluid may
be pulsed through both apertures 104a and 106a,
concurrently, or sequentially pulsed through the same,
i.e., first fluid is introduced through aperture 104a
and subsequently through aperture 106a and then again
through 104a, with the process being repeated for a
desired time or during the entire imprinting process.
Furthermore, the timing of the flow of gas into
processing region 78a is important because it is desired

that a sufficient quantity of molecules contained



di mensi ons of the nolecules in fluid streans 104b and
106b and the spaci ng between nold 28 and region 77
makes difficult the ingression of the aforenentioned
nol ecul es into processing region 78a. [0032]
Referring to Figs. 8 and 9, one manner in which to
overcone the aforenentloned4d|ff|culty is to have
fluid supply system 70 under control of processor 25.
A menory (not shown) is in data comunication with
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[PORLESSI NJoregsone 78aat sthapbitads becalsg Rpeirsures
185§|£§g 106a crosses through processing region 78a, it
may be advantageous to concurrently pulse fluid through
both apertures 104a and 106a concurrently and then
alternatingly evacuate through one of apertures 104a or
106a. Concurrently introducing the fluid through both
apertures 104a and 106a minimizes the time required to
saturate atmosphere 78. Alternatingly evacuating the
fluid through one of apertures 104a and 106a ensures
that the fluid travels through processing region 78a.
For example, a first step would include introducing
fluid into atmosphere 78 through both apertures 104a and
106a. A second step would include evacuating the fluid
through one of apertures 104a and 106a, e.g., aperture
104a. Thereafter, at a third step, fluid would be
introduced into atmosphere 78 through both apertures

104a and 106a, concurrently. At a fourth step, fluid

would be evacuated through one of apertures 104a and



that a sufficient quantity of nol ecul es contained 14
therein reach processing region 78a before contact is
made between nold 28 and droplets 36. [0033] Referring
to Fig. 9, alternatively, fluid may be pul sed through
one of the apertures, e.g., aperture 104a, and then
evacuated through the remai i ng aperture, e.g.
aperture 106a. In this manner, fluid would be drawn
across processing region 78a. It may al so be
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apertures of a pair is disposed opposite one another on
opposite sides of template 26. This is shown by
aperture pair 104a and 106a being disposed opposite one
another on opposite sides of template 26. A second
aperture pair is shown as 108a and 110a. Apertures 108a
and 110a are disposed opposite one another on opposite
sides of template 26.

[0036] As shown, each of apertures 104a, 106a, 108a
and 110a, are arranged to lie on a common circle with
adjacent apertures being spaced-apart therefrom by 90°
In this manner, each of apertures 104a, 106a, 108a and
110a are arranged to facilitate fluid flow in/out of a
different gquadrant of chuck body 42. Specifically,
aperture 104a facilitates fluid flow in/out of quadrant
I; aperture 106a facilitates fluid flow in/out of
gquadrant II; aperture 108a facilitates fluid flow in/out
of quadrant III; and aperture 110a facilitates fluid

flow in/out of quadrant IV. However, any number of



104a. Thereafter, at a third step, fluid would be

i ntroduced into atnosphere 78 through both apertures
104a and 106a, concurrently. At a fourth step, fluid
woul d be evacuated through one of apertures 104a and
15 106a that was not enplog$d i.n the previous step to
renove fluid, e.g., apertur 106a. It shoul d be
under st ood t hat evacuati on may occur through one of
apertures 104a and 106a, while fluid is being
apertrtodecedayt beoeglp lolyed, emaigni, ngoapeithane oofe per

apertures 43 .and .106a. ternatively, cuati on
RRICGBE TR CH L exign At R B o fiaeg 1no
nafpesRhereap8rrulbe desi hedankRaulih ket Bahtfilui d

i ngression into atnosphere 78 and fluid evacuation
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through each of the apertures 104a, 106a, 108a and 110a
and evacuation of fluid from atmosphere 78 therethrough
may occur in any manner discussed above.

[0037] In another embodiment, a fluid stream may be
introduced through each of apertures 104a, 106a, 108a
and 110a sequentially so that a flow cell 112 may be
created between template 26 and region 77. Flow cell
112 would facilitate ingression of molecules in the
fluid streams into processing region 78a to provide the
benefits mentioned above. For example, first a fluid
flow may be introduced through aperture 104a and then
terminated. After termination of fluid flow through
"aperture 104a, fluid flow through aperture 106a is
commenced to introduce fluid into atmosphere 78.
Subsequently, fluid flow through aperture 106a 1is
terminated. After termination of fluid flow through
aperture 106a, fluid flow through aperture 108a is

commenced to introduce fluid into atmosphere 78. Fluid



|1 0a are arranged to facilitate fluid flow in/out of a
di fferent quadrant of chuck body 42. Specifically,
aperture 104a facilitates fluid flow in/out of

quadrant |; aperture 106a facilitates fluid flow
in/fout of quadrant IIl; aperture 108a facilitates
fluid flow in/out of quadﬂéht 'l1; and aperture |10a

facilitates fluid flow in/out of quadrant | V.
However, any nunber of 16 apertures nmay be enpl oyed,
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d/or evacuation of a plurality of flows of fluid
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include introducing fluid through one or more of

apertures 104a, 106a, 108a and 110a, concurrently.
Subsequently, sequential evacuation may occur through
each of apertures 104a, 106a, 108a and 110a to create
flow cell 112. For example, fluid may be introduced
through all apertures in chuck body 42, concurrently.
Thereafter, fluid may be evacuated from each of
apertures 104a, 106a, 108a and 110a, one at a time.
Before, the concentration in atmosphere 78 of fluid
introduced through apertures 104a, 106a, 108a and 110a
went below a desired level due to evacuation. The fluid
may then be reintroduced through one or all of apertures
104a, 106a, 108a and 110a again and the process repeated
to create and/or maintain flow cell 112.

[0039] 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



fluid streans into processing region 78a to provide
the benefits nentioned above. For exanple, first a
fluid flow may be introduced through aperture 104a
and then termnated. After termnation of fluid flow
through aperture 104a, fluid flow through aperture
106a is comrenced to introduce fluid into at nosphere
78. Subsequently, fluid flow through aperture 106a is
term nated. After termnation of fluid flow through
iapentupe.106aerklford, f tow skhopeghfapéet ungeb@8an should
C nced.to inptroduce fluid into atnosphere,78. Fluid
n§8 PRl S heehPYuGHEagBPY B B 7684PES BubSdhudftity 2
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aperture 108a, fluid flow through aperture 110a is
ctemmBnadangovinbr 86é8 fRbildsrrPe afnsdpRERdceTgs .| n
this manner, fluid is introduced into atnosphere 78
through a single quadrant at any given tine. However,
it my be desirable to introduce fluid into nore than
one quadrant. Although this may frustrate creation of
flowcell 112, it is within confines of the present
invention. [0038] Alternatively, sequentia
i ntroduction and evacuation through apertures 104a,
106a, 108a and 110a nmy be undertaken to create flow
cell 112. This would include introducing fluid
t hrough one or nore of apertures 104a, 106a, 108a and
110a, concurrently. Subsequently, sequentia
evacuati on may occur through each of apertures 104a,
106a, 108a and 110a to create flow cell 112. For
exanple, fluid may be introduced



t hrough all apertures in chuck body 42, concurrently.
Thereafter, fluid may be evacuated from each of
apertures 104a, 106a, 108a and 110a, one at a tine.
Before, the concentration in atnosphere 78 of fluid
i ntroduced t hrough apertures 104a, 106a, 108a and 110a
went bel ow a desired | evel Que to evacuation. The
fluid may then be reintroduced through one or all of
apertures 104a, 106a, 108a and 110a again and the
process repeated to create and/or maintain flow cell
wadd2. 1E083RIMEBergnbodi nents of the present invention
descri bed above are exenplary. Many changes and
nodi fications may be made to the disclosure recited
above, whil I kN Lt hi.n.the_s 0 8
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template.

2. The method as recited in claim 1 wherein
introducing further includes pulsing said flow of said
fluid into a region adjacent to said template and in

superimposition with said substrate.

3. The method as recited in claim 1 wherein
introducing further includes pulsing said flow of said
fluid at multiple regions in superimposition with said
substrate and located at differing positions about a

periphery of said template.

4. The method as recited in claim 1 wherein
introducing further includes pulsing said flow of said
fluid, with pulsing further including injecting said
fluid sequentially through multiple regions at differing

positions about a periphery of said template to create a



tenplate. 2. The nethod as recited in claim1 wherein
i ntroducing further includes pulsing said flow of said
fluid into a region adjacent to said tenplate and in
superinposition with said substrate. 3. The nethod as
recited in claim1 wherein _introducing further

i ncl udes pul sing said flow# said fluid at mul tiple
regions in superinposition with said substrate and

| ocated at differing positions about a periphery of
f$aWchéﬁpﬁaten 4tmPehrethdd cas ede betted enn saliagi mold and

. i ntroduci ng further includes pul sing said

SFF%MFB SEARHS-fluid, with pulsing further including
injecting said f|UId sequentially through nultiple
regions at differing positions about a periphery of
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6. The nethod as recited in claim1 wherein

i ntroduci ng further includes concurrently introducing
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7. The method as recited in claim 1 wherein
introducing further includes sequentially introducing a

plurality of flows of said fluid at differing regions

about said template.

8. The method as recited in claim 1 wherein
introducing further includes concurrently introducing
said flow while evacuating said fluid introduced by said

flow at a region disposed opposite to said flow.

9. The method as recited in claim 1 wherein
introducing further includes concurrently introducing
said flow, at a first region, while evacuating said
fluid introduced by said flow, at a second region, with
said first and second regions being in superimposition
with said substrate and said mold being disposed between

said first and second regions.



8. The method as recited in claim1 wherein

i ntroducing further includes concurrently introducing

said flow while evacuating said fluid introduced by

said flow at a region disposed opposite to said flow

9. The nethod as recited in claim1 wherein

i ntroduci ng further included concurrently introducing

said flow, at a first region, while evacuating said

fluid introduced by said flow, at a second region,

Wi t h10sai @hki methaddasecendteegionslading wherein said
superinposition wth said substrate a d sa
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bei ng di sposed between a subset of said plurality of
SfﬂPﬁ@g aﬁdsgiééoﬁéiuﬁéé%ﬁsoflilrﬁtnépﬁo&e&midntfﬁa&i?&sng
a fluid between a nold, disposed on a tenplate, and a
substrate, said nethod conprising: introducing a
plurality of flows of said fluid at differing regi ons

about _a Pg ri ry of enplate r
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portion of said fluid in said fl ow between said nold
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differing regions about a periphery of said template to
produce a turbulent flow of said fluid between said
substrate and said template. With said turbulent flow
moving a portion of said fluid in said flow between said
mold and said substrate to minimize gases positioned

between said substrate and said template.

12. The method as recited in claim 11 wherein
introducing further includes introducing said fluid at
differing regions about said periphery of said template
sequentially to define a sequence of fluid flows that

rotates about said periphery.

13. The method as recited in claim 11 wherein
introducing further includes pulsing a flow of said
fluid at multiple regions in superimposition with said
substrate and located at differing positions about said

periphery of said template.



12. The method as recited in claim 11l wherein

i ntroducing further includes introducing said fluid at
di ffering regi ons about said periphery of said
tenplate sequentially to define a sequence of fluid
flows that rotates about said periphery. 13. The

met hod as recited in claim221 wherein introducing
further includes pulsing a flow of said fluid at
multiple regions in superinposition with said
substrate and | ocated at differing positions about

sai d perlghery of said tenpl ate. 14. The net hod
as retitedNfPnmeFarth 41 WRetEfA plI g#ﬁ@mf dtt HBprein

e t qugnki &hlyy gt hr ough
pUD?%#g gu%ggggngﬂg%ﬁg%gfg#?%gtlégsgﬁlgns abgut sai d

s@@M@@heaylpftbaodghemplatpleoregneaSeaa fliidRecehb in

e ocated between s ai
p&0LE PaT A4EE ThotnkeROUNaCY, Bbi vadti nelPaPRELE
chbgEei A riohreduti ng sdrhbebspnekudescaequeptiakbkby said
pul sing and evacuating said fluid into a region

maHf szt s@ddsapst¥e@kplate and in superinposition with
said substrate. 16. A nethod of introducing a fluid
between a nold, disposed on a tenplate, and a
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and said tenplate, with said turbulent flow noving a

tegupidon ofdsandsepardnpasshien with said substrate.

16. A method of introducing a fluid between a
mold, disposed on a template, and a substrate, said
method comprising:

introducing a flow of said fluid into a region
adjacent to said template and in superimposition with
said substrate to produce a turbulent flow of said fluid
between said substrate and said template, with said
turbulent flow moving a portion of said fluid in said
flow between said mold and said substrate to minimize
gases positioned between said substrate and said

template.

17. The method as recited in claim 16 wherein
introducing further includes pulsing said flow of said
fluid at multiple regions in superimposition with said
substrate and located at differing positions about a

periphery of said template.



fl ow between said nold and said substrate to m nim ze
gases positioned between said substrate and said
tenplate. 17. The nmethod as recited in claim 16
wherein introducing further includes pulsing said
flow of said fluid at nmultiple regions in
superinposition with said 28ubsfirate and | ocated at

di ffering positions about a periphery of said
tenplate. 23 18. The nethod as recited in claim 16
wheregn inihé odeehdg 8rtbeitéacindesasmquénvhakkyn
pul si ng and evacuatlng%sald fluid |nto salg rg ion.
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|ty ows of said fluid about said
tenplate 20. The nethod as recited in claim16
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as recited in claim16 wherein_ introducing further
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evacuating said fluid introduced by said flow at a
second regi on di sposed opposite to said flow 22. The
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step further conprises the ste m.zin ases
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21. The method as recited in claim 16 wherein
introducing further includes concurrently introducing
said flow while evacuating said fluid introduced by said

flow at a second region disposed opposite to said flow.

22. The method as recited in claim 1 wherein the
introducing step further comprises the step of

minimizing gases positioned within said fluid.

23. The method as recited in claim 11 wherein the
introducing step further comprises the step of

minimizing gases positioned within said fluid.

24. The method as recited in claim 16 wherein the
introducing step further comprises the step of

minimizing gases positioned within said fluid.



24. The nethod as recited in claim16 wherein the

i ntroducing step further conprises the step of

m nim zi ng gases positioned within said fluid. 24 25.

A nmethod of introduction a fluid between a nol d,

di sposed on a tenplate, and a substrate, said nethod

conprising: depositing a pl2drality of spaced-apart

di screte droplets of a polynerizable nmaterial on the

substrate; and controlling a turbulent flow of a

f1 ui g5 beaweethodr opl eherdiaposed anfnhedshbsWEaneato

m nim ze novenent of the droplets and to mn g
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di sposéd on a tenplate, and a substrate, said
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aR@tween the substrate and the tenplate to mnim ze

gases positioned between said substrate and said

mol gcontrolling a turbulent flow of a fluid between
droplets disposed on the substrate to minimize movement
of the droplets and to minimize gases positioned between

the substrate and the template.

26. A method of introduction a fluid between a mold,
disposed on a template, and a substrate, said method
comprising:

Depositing a flowable region on the substrate, wherein
the substrate is sunstantially planar; and

controlling a turbulent flow of a fluid between the
substrate and the template to minimize gases positioned

between said substrate and said mold.



