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PRIORITY CLAIM
[0001] This application is a divisional application of

Singaporean Patent Applications number 200602164-6, filed
31 March 2006, entitled Single Phase Fluid Imprint
Lithography Method,” which is incorporated by reference

herein.

BACKGROUND OF THE INVENTION
[0002] The field of invention relates generally to

imprint lithography. More particularly, the present
invention is directed to reducing pattern distortions
during imprint lithography processes by reducing, if not
eliminating, the presence of gases in imprinting layers.
[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 reducing the minimum
feature dimension of the structures formed. Other areas
of development in which micro-fabrication has been
employed include biotechnology, optical technology,
mechanical systems and the like.

[0004] 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



inmprint |ithography. Mre particularly, the present
invention is directed to reducing pattern distortions
during inprint |ithography processes by reducing, if
not elimnating, the presence of gases in inprinting

| ayers. [0003] M cro-fabrication involves the
fabrication of very small structures, e.g., having
features on the order of mcro-neters or smaller. One
area in which mcro-fabrication has had a sizeable
impact is in the processing of integrated circuits. As
the sem conduct or processing industry continues to
strive for larger production y elds while increasing
the circuits per unit area fornmed on a substrate,
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pol yneesatabls BeduBbtRlte in which a mold having at least one
protruding feature is pressed into a thin film carried on
a substrate. The protruding feature in the mold creates
a recess of the thin film. The mold is removed from the
film. The thin film then is processed such that the thin
film in the recess is removed, exposing the underlying
substrate. Thus, patterns in the mold are replicated in

the thin film, completing the lithography. The patterns



[0005] United States patent nunber 5,772,905 to Chou

di scl oses a lithographic nethod and apparatus for
creating ultra-fine (sub-25 nn) patterns in a thin
filmcoated on a substrate in which a nold having at

| east one protruding feature is pressed into a thin
filmcarried on a substrate. The protruding feature in
the nold creates a recess of the thin film The nold
is renoved fromthe film The thin filmthen is
processed such that the thin filmin the recess is
renoved, exposing the underlying substrate. Thus,
patterns in the nold are replixated in the thin film
conpleting the lithography. The patterns 3 in the
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substrate. A concern with the above techniques involves
pattern distortions attributable to the presence of
atmosphere proximate to 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
[6008] The present invention is directed to a method
to reduce pattern distortions by substantially reducing
gas pockets present in a layer of viscous liquid
deposited on a substrate. To that end, the method
includes dispensing gases, proximate to the mold, with
varied transport properties in the viscous liquid.
Specifically, the atmosphere proximate to the substrate
is saturated with gases that are either highly soluble,
highly diffusive, or both with respect to the viscous
liquid being deposited. BAdditionally, or in lieu of

providing the atmosphere described above, the pressure of



[0007]1t is desired, therefore, to provide a systemto
reduce distortions in patterns forned using inprint
l'ithographic techni ques. SUVMARY OF THE | NVENTI ON
[0008] The present invention is directed to a nmethod to
reduce pattern distortions by substantially reducing
gas pockets present in a |ayer of viscous liquid
deposited on a substrate. To that end, the nethod

i ncl udes di spensing gases, proximte to the nold, with
varied transport properties in the viscous |iquid.
Specifically, the atnosphere proxinmate to the
substrate is saturated with gases that are either
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BRIEF DESCRIPTION OF THE DRAWINGS

[00081] Fig. 1 is a perspective view of a lithographic
system in accordance with the present invention;

[0009] Fig. 2 is a simplified elevation view of a
lithographic system shown in Fig. 1;

{0010] Fig. 3 is a simplified representation of
material from which an imprinting layer, shown in Fig. 2,
is comprised before being polymerized and cross-linked;
[0011] 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;
[0012] 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;

[0013] 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; '

[0014] Fig. 7 is a detailed perspective view of a
print head shown in Fig. 1;

[0015] Fig. 8 is a cross-sectional view of a chucking
system in accordance with the present invention;

[0016] Fig. 9 is detailed cross-sectional view of an

imprint head shown in Fig. 7; and



BRI EF DESCRI PTI ON OF THE DRAW NGS [0008]Fig. 1 is a
perspective view of a |lithographic systemin
accordance with the present invention; [0009]Fig. 2 is
a sinplified elevation view of a I|thograph|c system
shown in Fig. 1; 10010]Fig. 3 is a sinplified
representation of material fromwhich an inprinting

| ayer, shown in Fig. 2, is conprised before being

pol ymeri zed and cross-linked; [0011] Fig. 4 is a
sinplified representation of cross-linked polymer
material into which the material shown in Fig. 3 is
transforned after being subjeofed to radiation; [0012]
Fig. 5is a sinplified elevation view of a nold _
spaced-@8att f riim. t He is rpbpiionngp payspectiskowsw of Ehe.

1, aft emppaitt REdY BEbwaf id keql mPrinting | ayer;
[0013]Fig. 6 is a sinplified elevation view of an
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accerdance with one embodiment of the present invention
that includes a pair of spaced-apart bridge supports 12
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 lithographic system 10
to impinge actinic radiation upon motion stage 20. As
shown, radiation source 22 is coupled to bridge 14 and
includes a power generator 23 connected to radiation
source 22. OQOperation of lithographic system 10 is
typically controlled by a processor 25 that is in data
communication therewith.
[0019] Referring to both Figs. 1 and 2, connected to
imprint head 18 is a template 26 having a mold 28



[0014]Fig. 7 is a detailed perspective view of a print
head shown in Fig. 1; [0015]Fig. 8 is a .
cross-sectional view of a chucking systemin _
accordance with the present invention; [0016]Fig. 9 is
detail ed cross-sectional view of an inprint head shown

in Fig. 7; and 5

6

thereon. Mold 28 includes a plurality of features
defined by a plurality of spaced-apart recessions 28a and
protrusions 28b. The plurality of features defines an
original pattern that is to be transferred into a
substrate 30 positioned on motion stage 20. To that end,
imprint head 18 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 is located so that mold 28 is
positioned between radiation source 22 and substrate 30.
As a result, mold 28 is fabricated from material that
allows it to be substantially transparent to the
radiation produced by radiation scurce 22.

[0020] 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 Ultrafast and Direct

Imprint of Nanostructures in Silicon, Nature, Col. 417,
pp. 835-837, June 2002. Further, the flowable region may

also comprise a spin-coated film of viscous fluid that
may be molded and cured to form a rigid replica. 1In the
present embodiment, however, a flowable region consists
of imprinting layer 34 being deposited as a plurality of
spaced-apart discrete droplets 36 of a material 36a on
substrate 30, discussed more fully below. An exemplary

system for depositing droplets 36 is disclosed in United



[0017]Fig. 10 is a bottomup perspective view of the
i nprint head shown in Pig. 9. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [0018] Fig. 1 depicts a
l'i thographic system 10 in accordance with one

enbodi nent of the present invention that includes a
pai r of spaced-apart bridge supports 12 having a
bridge 14 and a stage support 16 extendi ng

t herebet ween. Bridge 14 and stage support 16 are
spaced-apart. Coupled to bridge 14 is an inprint head
18, which extends from bridge 14 toward stage support
16 and provi des novenent al ong the Z-axis. Disposed
upon stage support 16 to face inprint head 18 is a
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grecorded 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. In 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
present embodiment, sub-portions 34b of imprinting layer
34 in superimposition with protrusions 28b remain after

the desired, usually minimum, distance “d” has been



6 thereon. Mold 28 includes a plurality of features
defined by a plurality of spaced-apart recessions 28a
and protrusions 28b. The plurality of features defines
an original pattern that is to be transferred into a
substrate 30 positioned on notion stage 20. To that
end, inprint head 18 and/or notion stage 20 may vary a
di stance "d" between nold 28 and substrate 30. In this
manner, the features on nold 28 may be inprinted into
a flowabl e region of substrate 30, discussed nore
fully bel ow Radiation source 22 is |located so that
nold 28 is positioned betweengradiati on source 22 and
substrate 30. As a result, nold 28 is fabricated from
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recorded in inprinting layer 34 is produced, in part,
by nmechani cal contact with nold 28. To that end,

di stance "d" is reduced to allow droplets 36 to cone
i nto nmechani cal contact with nold 28, spreading
droplets 36 so as to forminprinting layer 34 with a
contiguous formation of material 36a over surface 32.
In one enbodi ment, distance "d" is reduced to all ow
sub-portions 34a of inprinting layer 34 to ingress
into and fill recessions 28a. [0022]To facilitate
filling of recessions 28a, material 36a is provided
with the requisite propertiesqgto conpletely fil
recessions 28a, while covering surface 32 with a
cont i gu80251f or Mitemmatdfelynter adlit3Gally, niddr@npimgsent
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pressure, as well as a supply of fluid to facilitate
reducing, if not preventing, trapping of gases, such as
air, in imprinting layer 34, shown in Fig. 5. An
exemplary chucking system is disclosed in United States
patent application number 10/293,224, entitled “Chucking
System For Modulating Shapes of Substrates,” assigned to
the assignee of the present invention, and which is
incorporated by reference in its entirety herein.

[0027] As discussed above, during imprinting template
26 and, therefore, mold 28 are brought into proximity

with substrate 30 before patterning imprinting material



100241Referring to Fig. 5, additional processing my
be enployed to conplete the patterning of substrate
30. For exanple, inprinting |layer 34 and substrate 30
may be etched to transfer the pattern of inprinting

| ayer 34 into substrate 30, providing a patterned
surface 32a, shown in Fig. 6. To facilitate etching,
the material fromwhich inprinting |layer 34 is forned
may be varied to define a relative etch rate with
respect to substrate 30, as desired. The relative etch
rate of inprinting |layer 34 and substrate 30 nay be
bet ween about 1.5:1 to about 1€0:1. 9
[0025] Al ternatively, or additionally, inprinting |ayer
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its entlsﬁ?%ééeh { chuck body 42 disposed between template 26
and baffle 100, referred to as a peripheral surface 100a.
Throughways 104 and 106 place apertures 104a and 106a in
fluid communication with fluid supply system 70. Baffle
100 functions to slow the movement of fluid exiting
apertures 104a and 106a away from mold 28. To that end,
baffle 100 includes first and second opposed surfaces
102a and 102b. First opposed surface 102a extends from
nadir 102 away from substrate 30 and faces template 26.

Second opposed surface 102b extends from nadir 102 away



[0027] As di scussed above, during inprinting tenplate
26 and, therefore, nold 28 are brought into proximty
with substrate 30 before patterning inprinting
material 10 36a, disposed on a region 77.
Specifically, tenplate 26 is brought within tens of

m crons of substrate 30, e.g., 15 mcrons nore or

| ess. It has been found desirable to performlocalized
control of the atnosphere 78 that is proxinmate to both
tenplate 26 and region 77. For exanple, to avoid the
del eterious effects of gases and/ or gas pockets
present in inprinting material;36a and/or subsequently
trapped in the patterned inprinting layer 34, it has
been f ofnod deeefitei Tl ahd racdy Behy tthén @oDPQasi t adDthoa§h
fluid 14 2 [eRhecs. Lo andior pLJ;]seedp§LE:§§gJ %081 1s shoun
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106a i methaniem dgnvitich Cakei propabdtioh| afi dasidpiirpugy st em

70. Rafifhsint0 hinGhhonRgat 1% showthe gogyermtreﬁedf' ui d

exitin 2 ertures 104a and 106a avvag/ romnold 28. To
t hat e%ﬁ,‘&déftﬁ' 62T PLIFEE 11 STCTERATP S RETRP dppbsed
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whlch is in data communication with fluid supply system
70, imprinting material 36a may be introduced through
apertures 104z and 106a to saturate atmosphere 78 with
imprinting material 36a. This was found to reduce, if
not completely eliminate, the quantity of gases, such as
air, trapped in the imprinting layer 34 during imprint
processes. This is beneficial as it was found that the
presence of air in imprinting layer 34 creates
undesirable voids. Alternatively, it was found that by
saturating atmosphere 78 with carbon dioxide and/ox
helium, the quantity of air trapped in imprinting layer
34, shown in Fig. 53, was substantially reduced if not

avoided, thereby reducing, if not eliminating, formation



11 from substrate 30 and faces away from nold 28.

Al though it is not necessary, first opposed surface
102a i s shown extending obliquely with respect to
second opposing surface 102b. Wth this configuration,
at nosphere 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. [0029] Referring to Figs. 3 and 9, in one

enbodi nent, atnosphere 78 is established so that the
transport of the gases preseng,therein through
inmprinting material 36a in region 77 is increased
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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 ingression of
the aforementioned molecules into processing region 78a
is difficult to achieve.

[0031] One manner in which to overcome the
aforementioned difficulty is to have fluid supply system
70 under control of processor 25 programmed with suitable
control software (not shown) to pulse fluid streams 104b
and 106b into atmosphere 78 having a desired mixture of
molecules, discussed above. In this manner, laminar flow
of fluid streams 104b and 106b may be avoided. It is
believed that by providing fluid streams 104b and 106b



of undesirable voids therein. Further, it was found
that by enpl oying the atnosphere 78 descri bed above,
not only were the nunber of undesirable voids reduced
or elimnated, but the tine required to achi eve an
acceptable mninmum | evel of pattern defects was found
to be substantially shorter. It should be understood
that a mxture of inprinting material 36a, shown in
Fig. 3, carbon dioxide and/or heliummay be introduced
i nto atnosphere 78, shown in Fig. 9, to reduce the
guantity of air trapped in inprinting |ayer 34, shown
in Fig. 5. [00301Referring to1kigs. 9 and 10, a
difficulty encountered with respect to introducing
flui ds wigs tusbelsiyr £ldwhathet frvebapilecylvwsl ive ideeddadi d
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this n&a@ﬁfn, 78 A8k e EdrRUEOT s hdde hethiE&ANB 14 @4baand
106b may etsva%l ded. It is believed that by providing
fluid streans 104b and 106b 13 with turbul ent flow,
the prdBiHll i t pligiratieelyndiledd edy tivapulped ufhipedhente
quant i by ke il taRdsgceles a(peah&lenmhat, hﬁ{detﬁan\feJrAcF]JE{?é&Ch
proces eg].0 not _avoi the
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(not shbtthraneeg. t Hagd giogld ﬁoﬁu(ﬁﬁwnn@ﬂrnés puPetsdizchr ough
bot h apegitour e . L (tanan @149 6a, adentifeb@ttbypul@e the
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fluid is introduced throu erture
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Further nor e, etlgntng gf the flow of gas into

procesSing reﬁl o oP8ES 2% nportant because it is
desi r e@®3Rht aTgufbied st gharfilbids ekitvipbemekbses

cont ai peR: EMENebd kel OGRS Pkfkssing region 78a, it
may be advantageous to concurrently pulse fiuid through
both apertures 104a and 106a concurrently and then
alternatingly evacuate through one of apertures 104a or

106a. Concurrently introducing the fluid through both



of the apertures, e.g., aperture 104a, and then
evacuat ed through the remaini ng aperture, e.g.,
aperture 106a. In this manner, fluid would be drawn
across processing region 78a. It may al so be

advant ageous to pulse the fluid through both apertures
104a and 106a, concurrently, then evacuate through
bot h apertures 104a and 106a concurrently. It is
desired, however, that the flowrate of fluid be
established to mnimze, if not avoid, novenent of
droplets 36. [0033] To ensure that the fluids exiting
apertures 104a and 106a crosses through processing
region 78a, it may be advantageous to concurrently
pul se fdparihrehriddghartiol tbaapiritnifeas tHd) 4 anardqlid6a to

concur rscaeua)eeamog e, erﬂ%kmwgﬁ,vgl&a%%@mfgh{ﬁugh
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that the desired concentration of fluid is present.
[0034] In another embodiment, a plurality of apertures
may be disposed about peripheral surface 100a so that
each of the 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.
[0035] As shown, each of apertures 104a, 106a, 108a

and 110a, are arranged to lie on a common circle with



[ 003431 n anot her enbodi nent, a plurality of apertures
may be di sposed about peripheral surface 100a so that
each of the apertures of a pair is disposed opposite
one anot her on opposite sides of tenplate 26. This is
shown by aperture pair 104a and 106a bei ng di sposed
opposite one anot her on opposite sides of tenplate 26.
A second aperture pair is shown as 108a and 110a.
Apertures 108a and 110a are di sposed opposite one
anot her on opposite sides of tenplate 26. [0035]As
shown, each of apertures 104a, 106a, 108a and 110a,
are arranged to lie on a conmap circle with 15

adj acent apertures being spaced-apart therefrom by
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reach processing region 78a, shown in Fig. 9. However,
fluid flow into atmosphere 78 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.

[0036] Referring to Figs. 9, 10 and 11, 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



enbodi nent, 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
bet ween tenp/ate 26 and region 77. Flow cell 112 would
facilitate ingression of nolecules in the fluid
streans into processing region 78a to provide the
benefits nentioned above. For 16 exanple, first a
fluid flow may be introduced through aperture 104a and
then termnated. After termination of fluid flow

t hrough aperture 104a, fluid flow through aperture
106a is commenced to introducegsfluid into atnosphere
78. Subsequently, fluid flow through aperture 106a is
t er m naxewbleAf figst teefhvivatlonnaf bl initdoducedy tihhowwihgh
apert ura@eﬂ&@a 1&45%& %éfh}/vcémlga@a aa%e&&%enéiqgglangff ;
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concur ﬁmlpwuaSGQ%qaml givenetjment Haveweyacitardoke may

occur hbseughe eacl’rht@éd@aeflwaeﬁ:tw&ae tHiBane1 Q8arand
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fluid introduce ertures
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of apeﬁﬁé&&@féslgééh, i&%iéalosa 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,



17 108a and 110a again and the process repeated to
create and/or maintain flow cell 112. [0038] The
enbodi ments of the present invention described above
are exenplary. Many changes and nodifications may be
made to the disclosure recited above, while remaining
within the scope of the invention. Therefore, the
scope of the invention should not be limted by the
above description, but instead should be determn ned
with reference to the appended clains along with their
full scope of equivalents. 18 WHAT IS CLAIMED I S:

1. A nethod of introducing a ffuid between a nold,

di sposed on a tenplate, and a substrate, said nethod
conpri slioAg:and 110a again and the process repeated to create

and/or maintain flow cell 112.

[0038] 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.
Therefore, the scope of the invention should not be
limited by the above description, but instead should be
determined with reference to the appended claims along

with their full scope of equivalents.



introducing a flow of said fluid proximate to said
tenpl ate to produce a turbulent flow of said fluid

bet ween said substrate and said tenplate to nove a
portion of said fluid in said fl ow between sai d nol d
and said substrate. 2. The method as recited in
claim1l wherein introducing further includes pulsing
said flow of said fluid into a region adjacent to said
tenplate and in superinposition with said substrate.

3. The method as recited in claim1 wherein

i ntroducing further includes pulsing said flow of said
fluid, with pulsing further including injecting said
fluid sequentially through nultil§l e regions at

differing gositions about a periphery of said tenplate
to creat T3S P 137 an at nosphere | ocated between
said nold and said substrate. 4. A system for

i ntroduci ng a fl ow of 2 aethed @fbitredising woftuidppserd
on a tenpodd e digptded SRStEmlate,Sahd aSysdsepate, said

conprisiqg&mﬁl%%#%ﬁgggﬁply system and a chuck

body having a S d first and second apertures, .
said first ad@tsPEH SpEteuPEsadf SIYid PR teyEP 2
of sai d chuglatbogly pbetureesn taabdehaffiibe emdashifduid

t enpl at igeW»iIeten SRl {dt8he L0y SEEQNAnBRAE! US &R vE Tk

fluid
portion of said fluid in said flow between said mold and

said substrate.

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, with pulsing further including injecting said
fluid sequentially through multiple regions at differing
positions about a periphery of said template to create a

flow cell in an atmosphere located between said mold and

said substrate.

4. A system for introducing a flow of a fluid
between a mold, disposed on a template, and a substrate,
said system comprising:

a fluid supply system; and

a chuck body having a baffle and first and second
apertures, said first and second apertures disposed on a
surface of said chuck body between said baffle and said

template, with said first and second apertures in fluid



comuni cation with said fluid supply systemto produce
a turbulent flow of said fluid between said nold and
sai d substrate. 5. The systemas recited in
claim4 wherein said chuck body further includes a
plurality of apertures disposed on said surface of
sai d chuck body between said baffle and said tenpl ate.
6. The systemas recited in claim4 wherein said chuck
body further includes a plurality of apertures

di sposed on said surface of said chuck body between
said baffle and said tenplate, with said plurality of
apertures including a pair of ;gpertures disposed
opposi te one anot her. 7. The systemas recited
i In cl lal tordhuia E edo wHed dagt&llf@kmb@@b@l&tw;sb&{ t?rkﬁ_loﬁgfes ad
pl urali p u n said . surface o
said ch E%rb%en%y?{)&; ageﬁggal (g%fe ? eeenasr?éds“g\)lla eI 4
with saftPspfaffal ity of apertures lying in a conmon
circle having a plurality of quadrants, with a

quadrant ofs sai ﬂxepL%t%ln' i IrQéltgHalq)r Q{Etlﬁl Eoﬂﬂér'esihn&l?

set of a ertures of said pluralit apertures,
di f f eri HYGFLaY SHEERG 1%%11‘183?)Iau5’3a‘1r?%’f3’o?f GuaEiuant s
conpr i sdmgoxhdf $respid) ssetfse0bf apid icii@Sbody Batwken said

plural ida¢enf aAPeLLE@%p1ate.

6. The system as recited in claim 4 wherein said
chuck body further includes a plurality of apertures
disposed on said surface of said chuck body between said
baffle and said template, with said plurality of
apertures including a pair of apertures disposed opposite

one another.

7. The system as recited in claim 4 wherein said
chuck body further includes a plurality of apertures
disposed on said surface of said chuck body between said
baffle and said template, with said plurality of
apertures lying in a common circle having a plurality of
quadrants, with a quadrant of said plurality of quadrants
comprising a set of apertures of said plurality of
apertures, with differing quadrants of said plurality of
quadrants comprising differing sets of apertures of said

plurality of apertures.



