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METHOD PRIORITY CLAIM[0001] This application is a

di vi sional application of Singaporean Patent

Appl i cations nunber 200602164-6, filed 31 March 2006,
entitled Single Phase Fluid Inprint Lithography

Met hod, " which is incorporated by reference herein.
BACKGROUND OF THE | NVENTI ON [ 0002] The field of
invention relates generally to inprint |ithography.
More particularly, the presént invention is di?&dpessc
to reducing pattern distortions during inprint
l'ithography proc Y, ' [
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[0003] Micro-fabrication involves the fabrication of
very small structures, e.g., having features con the order
of micro-meters or smaller. One area in which micro-
fabrication has had a sizeable impact is in the
processing cof integrated circuits. BAs 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 techniqgue 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




relief image in a structure. The nethod includes
PA74-16-PC 2 providing a substrate having a transfer
| ayer. The transfer layer is covered with a

pol yneri zable fluid conposition. A nold nmakes
mechani cal contact with the polynerizable fluid. The
nmold includes a relief structure, and the

pol ynmeri zable fluid conposition fills the relief
structure. The pol ynerizable fluid conpositionis
then subjected to conditions to solidify and PA74-16-PC
pol yneri ze the same, forning & solidified polynmeric
mat er | al qn t he transferé%g¥er that contains a relief
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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, infer 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 cne
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



filmin the recess is renoved, exposing the underlying
substrate. Thus, patterns in the nold are replicated
in the thin film conpleting the |ithography. The
patterns PA74-16-PC 3 in the thin filmwll be, in
subsequent processes, reproduced in the substrate or
in another material which is added onto the
substrate. [0006] Yet another inprint |ithography
technique is disclosed by Chou et al. in Utrafast
and Di rect Inprlnt of Nanostructures in SilicB4-16-pPC
Nat ur e, 417, pp. 835- 837, June 2002, which is
referre aser _assisted direct rinting
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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
[0008] 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. Additionally, or in lieu of

providing the atmosphere described above, the pressure of



Specifically, the atnosphere proximate to the

substrate is saturated with gases that are either

hi ghly sol uble, highly diffusive, or both with

respect to the viscous |iquid being deposited.

Additionally, or in lieu of providing the atnosphere

descri bed above, the pressure of PA74-16-PC 4 the

at nrosphere may be reduced. Use of these nethods

facilitates the rapid fabrication of distortion-free

imprints. These and ot her enbodi nents are descPdded6-PC

more fully bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0008], Fig. 1.is a perspective view of a |lithographic
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a sinplified representation o mat eri al from which an

i mpri HHilAgP$®fer, shown in Fig. 2, is conprised

bef ore bei ng polynerized and cross-Iinked; [0011]
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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 laver:;

[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-secticnal 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



systemin accordance wth the present invention;

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

i mprint head shown in Fig. 7; and PA74-16-PC 5 [0017]
Fig. 10 is a bottomup perspective view of the

i mprint head shown in Fig. 9. DETAI LED DESCRI PTI ON OF
THE I NVENTION [0018] Fig. 1 depicts a lithographic
system 10 in accordance with one enbodi ment of the
present invention that includes a pair of

spaced- apart bridge supports 12 having a bri dge/4t46-pC
and a stage support 16 extending therebetween. Bridge
14 an ge supp 16 are spaced- apart. Coupled to
bri dgg O}Eﬁl s dnd n% it 2 REEGOTEP RAFSHTCTANE STGE 9% GhF
bri dgénsidnt owerdd sis¢vagensiigpobt 16 and provi des
nmovenent along the Z-axis. D sposed upon stage
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i ncl udes a power generator 23 connected to ra |at|on
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. B&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. &
radiation source 22 is coupled to lithographic system 10
to impinge actinic radiation upon motion stage 20. As
shown, radiation scurce 22 is coupled to bridge 14 and
includes a power generator 23 connected to radiation
source 22. Operation 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



source 22. Operation of |ithographic system 10 is
typically controlled by a processor 25 that is in data
comuni cation therewith. [0019] Referring to both

Figs. 1 and 2, connected to inprint head 18 is a
tenpl ate 26 having a nold 28 PA74-16-PC 6 thereon.
Mol d 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 i nter7-16-pC
substrate 30 positioned on moti on stage 20. To that
end, rint head 18 and/or notion stage 20 may vary
a di &5 :?‘?88 " o+ B et IneBht M550 2 2B EAYH U tf-%ﬁté‘rS@ I'n
thi s defeimedrby tthpliwatuy es epacmi-dp28: mayebﬁomapzadanbed
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subst antar 1y ransaﬁla(g t"F5°% HE29F ath BEY off“8r Bduced
by radienon WHubeeve2R. m§13020]arRefebstirage t 3 .both thigs.

2 anOpshned, fﬂl’@"@@a&ﬁlrege&{ %Bid%ﬁa?soea@mbf@{tlegt J.rprg) a
| ayer _34, 1s disposed on a tion of a surface

that Drowekhe &egien s aﬂli?f’ftzﬂafﬁ? 30p| dhEFUSSPO IS, f‘le
f 1 owell lowr egiapnaniyn beuf@r medidiSongtedBBY K@WHoid 28 is
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in United States patent nu
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Rl L
| npr i O 8F - R RS 8T PTEL OF &8 AT M FRYHS Rature, Col .
417, [W0]835383§’r,riilaneo 200R. Fiesr t hemd Bhe ftl.owallee

regi Ofb1BY, 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



al so conprise a spin-coated filmof viscous fluid that
may be nol ded and cured to forma rigid replica. In
the present enbodi nent, however, a flowabl e region
consists of inprinting |layer 34 being deposited as a
plurality of spaced-apart discrete droplets 36 of a
material 36a on substrate 30, discussed nore fully
bel ow. An exenplary system for depositing droplets 36
is disclosed in United PA74-16-PC 7 States patent
application nunber 10/191,749, filed July 9, P®OU216- PC
entltled "System and Met hod f8r Di spensing Liquids,'
aSS|g to t he assi.gnee. of the]£ Zent i nvention,
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I ncor poriat gd ab)fecéﬂe%r §£‘l§t%rhn 'ﬂns egé}ﬁﬂlra@yycﬁggiﬂon
l\/hter%al 36a i s shown bei ng‘Fcross- i nked
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reducggbatip al |R@%]_S;_Lj_lﬂgp9<§ tF':LBQS 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-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. In the
present embodiment, sub-portions 34b of imprinting layer
34 in superimposition with protrusions 28b remain after

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



34a of inprinting layer 34 to ingress into and fil

recessions 28a. [00221 To facilitate filling of
recessions 28a, material 36a is provided with the
requisite properties to conpletely fill recessions

28a, while covering surface 32 wth a contiguous
formation of material 36a. In the present enbodi nent,
sub-portions 34b of inprinting layer 34 in
superinposition with protrusions 28b remain after the
desired, usually mninmum distance "d" has beefpr74-16-PC
PA74-16-PC 8 reached, |eavin§ sub-portions 34a with a
t hi cknes sup- ortions 34b with a thickness,
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material 36a to cross-|inked mat eri al 36¢,
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i mpri¥hd n§ idpayeriRdlayer §pamxﬂ$—ap%hdpe 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.
[0024] Referring to Fig. 5, additional processing may
be employed to complete the patterning of substrate 30.
For example, imprinting layer 34 and substrate 30 may be
etched to transfer the pattern of imprinting layer 34
into substrate 30, providing a patterned surface 32a,
shown in Fig. 6. To facilitate etching, the material
from which imprinting layer 34 is formed may be varied to
define a relative etch rate with respect to substrate 30,
as desired. The relative etch rate of imprinting layer
34 and substrate 30 may be between about 1.5:1 to about
100:1.



[0024] Referring to Fig. 5, additional processing nmay
be enployed to conplete the patterning of substrate
30. For exanple, inprinting | ayer 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 rel atAAMel6-PC
etch rate of inprinting layer® 34 and substrate 30 may
be be n abouyt 1.5:1 to about  100:1. PA74-16-PC 9
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upon indhiugh pimlsda 28 chsngr esebdtivel So€ atpheth,t @hadtical

i mpri . h [ 1 via a chucking system 40
t hat V?Hntciag esngaQH%ht&gk JEégedy 42. Chuck body 42 is

adapt B926d r eRaFRrringnie dilgs26’ @pond whicehlats! 8628wy
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chuck Btk S 061 WIeB, B8 Slo T 500008 20 1
syst efhuckuedivad2a fdhuil tegpp#sd/ is adapted to retain
template 26 upon which mold 28 is attached employing
vacuum techniques. To that end, chuck bedy 42 includes
ocne 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
more pumps to provide both positive and negative
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



system 70. Fluid supply system 70 may i ncl ude one or
nore punps to provide both positive and negative
pressure, as well as a supply of fluid to facilitate
reducing, if not preventing, trapping of gases, such
as air, ininprinting layer 34, shown in Fig. 5. An
exenpl ary chucking systemis disclosed in United
States patent application nunber 10/293, 224, entitled
"Chucki ng System For Modul ati ng Shapes of
Substrates,” assigned to the assignee of the pxidséftpC
i nvention, and which is incotborated by reference in
its e %lret¥ herein. [0027] _As di scussed_above, during
i npri w3 ng? Fat® @ 58I 't hePEFLIHE 1M dFePBlaHee 26
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and/ of¢ talggosggh%]@guyge of atnosphere 78. [0028]

Referrlngt ig. 9, to facilitate control of
at nosHWEBE 78 ReERRIIRILBRIFIZR §s tdeBigRdtate chatidl pat e

the paseagref 78) uindskpsayi MALe Hesimld 28 fandlidRei nt
head 1%JhS i ncl udes

baffl e 100 surroundin n}lal ate 26.

Speci FIc 8P FYAInaf aﬁlémif)(f’r&fr%t(fs P R ﬁ‘gr"’l’ﬁ’t FREGt18,

t er mhradi by ingladeradi paffl2 10atsukresding agpipaaes i26.

Whi Chypecifically, 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
beyond nadir 102 toc facilitate contact with region 77.
Chuck body 42 includes one or more throughways, two of
which are shown as 104 and 106. Apertures 104a and 106a
of throughways 104 and 106, respectively, are disposed in
a surface of chuck body 42 disposed between template 26
and baffie 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 cpposed surface 102b extends from nadir 102 away




a surface 26a lies. In this fashion, nold 28 extends
beyond nadir 102 to facilitate contact with region 77.
Chuck body 42 includes one or nore throughways, two of
whi ch are shown as 104 and 106. Apertures 104a and
106a of throughways 104 and 106, respectively, are

di sposed in a surface of chuck body 42 di sposed

bet ween tenplate 26 and baffle 100, referred to as a
peri pheral surface 100a. Throughways 104 and 106

pl ace apertures 104a and 106a in fluid conmunkxEidtil6erpC
with fluid supply system 70. Baffle 100 functions to
sl ow the nmovenent of fluid eX|t|n%aoa pertures 104a and

106a Y SERUHAREI o 289 TRFePhdfavengom Mpafii% 18bchough
I ncl uttes sf hotstneanssaec 0Ntk sepposeedssuifacesi 02028 @aein

iga e@ernain&%ﬁzgsﬁe@uai C%egggcfac extends,f %pt%%‘syggadi r

2 away from substrate and faces tenpl
SecontGppBsEFPs urtidtetiiRisoakiwrasieny, ot meriberd 078 may
anway RAFnifoiRed Bl 1&1[:9(53115:&@815 rat evakhaangn facesyanay

(o T gB P 0 B el S0 RRGRREAT Yl )
with ﬁ’%@péCQPHOGe@eQ}UﬁdC@?p[j@Qﬂ reged $024 aree 402bd Mitahlel

this eorRhiBHAWLPNEr Al ARSRNEpL 78 may be control | ed
by introduction _or evacuation of fluid throu

aper t %821 1048 57F 16650 fGReverndifr 3t QiR © @E@W@t
opposathospndacas ilD2atand shO2bsdmayaexdhentryiapatt &l the

One anAl8es: dJeap ganl&%wg%@l LT LGP 5293,

I'n one €
est ab‘fq%ﬁédws &St HRfreeRed teARSHOY FOofFratnheortgagesmated

pr esemttht her ei Mhé Meehghr An¥ph i NtiisNge fBl-ar t@lmeaﬁaaﬂw
region (7 is |ncrea$eg$%elat|ve to trans

associ At ed WY iHi4 é’rPB??ﬁtthﬁn%fng‘Fg? $hggfthed to
nean awyinweohasismaby3ehiishitdeapedpagat i cmcoéagases

thr OLQ:hubimy] niﬁc&%a@@é Qflf@hsi?b%a Ll’?‘crle%gggap%%geal%lg.ty

I ncreased
and the like. To that end, fluid supply system 70 may

include a supply of imprinting material 36a or components
thereof in vapor form. Under control of processor 25,
which is in data communication with fluid supply system
70, imprinting material 36a may be introduced through
apertures 104a 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/or
helium, the gquantity of air trapped in imprinting layer
34, shown in Fig. 5, was substantially reduced if not

avoided, thereby reducing, if not eliminating, formatiocn




solubility, increased diffusion, increased
perneability and the like. To that end, fluid supply
system 70 may include a supply of inprinting materi al
36a or conponents thereof in vapor form Under
control of processor 25, which is in data

communi cation with fluid supply system 70, inprinting
mat eri al 36a nmay be introduced through apertures 104a
and 106a to saturate atnosphere 78 with inprinting
material 36a. This was found to reduce, if noPA74-16-pPC
conpletely elimnate, the qualtity of gases, such as
air, trapped.in_the inprinting |layer 34 during inprint
pr oce%é é’g’geﬂﬁ LIPS HEReF I ERAR ad I E Sts L ottt %Pﬁ‘g;[) Rk
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| evel aiof tpapderr hin defecisingasafound, thowhein Fig. 5.

subst afidod! | ¥ x8ROLLGE. od trighou doBey gindersigad, Lhat a
m xture of inprinti na mat ert al §a, shown in Elg‘f 3,
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and
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
regicn 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 processer 25 programmed with suitable
control software (not shown) to pulse fluid streams 104b
and 106b intc atmosphere 78 having a desired mixture of
molecules, discussed above. In this manner, laminar flow
of fluid streams 104b and 106b may be avcided. It is
believed that by providing fluid streams 104b and 106b



106b exiting apertures 104a and 106a, respectively,
traveled to a region of the atnosphere positioned
between nold 28 and droplets 36, and before contact

of droplets 36 with nold 28. This region of
atnosphere 78 is referred to as a processing region
78a. As shown, apertures 104a and 106a are di sposed
about peripheral surface 100a, which is spaced-apart
fromprocessing region 78a. Gven that the separation
of nold-28 from region 77 is on the order of PATErdéAsEC
t he ingression of the af or eneht i oned nol ecul es into

roceSS|n is difficult to_achieve. [00311
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control software (not shown st reans
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and subseguent | y, th ouq: erture 106a _and then again
t hr oug ig}ﬁa WS EL gg]e%esd BT TR "r EpEt BHCF 19
desi rediphnia befefer FnlgtatcmelenttaldleebeetlmenmQMng@ra@a@ess.
Furt hesosRees 36.
[0032] Alternatively, fluid may be pulsed through one
of the apertures, e.g., aperture 104a, and then evacuated
through the remaining aperture, e.g., aperture 1l06a. In
this manner, fluid would be drawn across processing
region 78a. It may also be advantageous to pulse the
filuid through both apertures 104a and 106a, concurrently,
then evacuate through both apertures 104a and 106a
concurrently. It is desired, however, that the flow rate
of fluid be established to minimize, if not avoid,
movement 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 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




the timng of the flow of gas into processing region
78a is inportant because it is desired that a
sufficient quantity of nolecul es contained therein
reach processing region 78a before contact is made
between nold 28 and droplets 36. [00321

Alternatively, fluid may be pul sed through one of the
apertures, e.g., aperture 104a, and then evacuated

t hrough the remaining aperture, e.g., aperture 106a.

In this manner, fluid would be drawn across PA74-16-PC
processi ng region 78a. It ma¥? al so be advant ageous to
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mini mzes thd 't P rBHtR &GPt o Tud 4t P arimb Spsee
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fluid is being introduced through the remaining aperture
of apertures 104a and 106a. Alternatively, evacuation
may occur in the absence of a fluid flow into atmosphere
78. The desired result is that fluid ingression into
atmosphere 78 and fluid evacuation therefrom occurs so
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
ancther 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 1l0a, are arranged to lie on a common circle with




into atnosphere 78 through both apertures 104a and
106a, concurrently. At a fourth step, fluid would be
evacuated through one of apertures 104a and 106a t hat
was not enployed in the previous step to renove

fluid, e.g., aperture 106a. It shoul d be understood
that evacuation nmay occur through one of apertures
104a and 106a, while fluid is being introduced

t hrough the remai ning aperture of apertures 104a and
106a. Alternatively, evacuation may occur in PhRg-16-pC
absence of a fluid f|OM/IntO %ﬁnnsphere 78. The
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90. In this manner, each apertures 104a,
108a b ariansgdatte @yr a&ﬁéalt%rﬁaa?rmtaﬂ%sxqe& d FacHwet
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fl ui bdingWidtHoatted to differing regions about template 26.
It is believed that introduction of the multiple flows of
fluid streams provides a turbulent flow of fluid in
atmosphere 78. This, it is believed, increases the
probability that molecules in the fluid streams would
reach processing region 78a, shown in Fig. 9. However,
fluid flow into atmosphere 78 through each of the
gpertures 104a, 106a, 108a and 11Ca 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




of quadrant I11; and aperture 110a facilitates fluid
flow in/out of quadrant |IV. However, any nunber of
apertures may be enployed, e.g., nore than one per
quadrant with differing quadrants having differing
nunbers of apertures and arranged in any spatia
arrangenent desired. Each of these arrangenents
should facilitate introduction and/or evacuation of a
plurality of flows of fluid streans into atnosphere
78, with a subset of the plurality of flows b&tifglé-eC
introduced to differing regioh% about tenplatefﬁG I%
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is within confines of the present invention.

[0037] Alternatively, sequential introduction and
evacuation through apertures 104a, 106a, 108a and 110a
may be undertaken to create flow cell 112. This would
include introducing fluid through one or more of
apertures 104a, 106a, 108a and 1i0a, concurrently.
Subsequently, sequential evacuation may occur through
each of apertures 104a, 106a, 108z 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 cof 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,




106a is termnated. After termnation of fluid flow

t hrough aperture 106a, fluid flow through aperture
108a is conmenced to introduce fluid into atnosphere
78. Fluid flow in through aperture 108a is
subsequently term nated. After termnation of fluid
flow through aperture 108a, fluid flow through
aperture 110a is comenced to introduce fluid into

at nrosphere 78. In this manner, fluid is introduced

i nto atnosphere 78 through a _single quadrant B&74ad§EC
given tine. However, it may bt desirable to introduce
fluid, int t han _one adrant. Al though this nay
frust e 7 6ot PR o oW BePioEes, FIPre i CRide
conf | #Y ogf maingapr eSent c¢ivémti on. [0037]
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t hrou al L _apertures in chuck body 42, concurrently.
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Before, the concentration in atnosphere 78 of fluid
i ntroduced through apertures 104a, 106a, 108a and
110a went below a desired |level due to evacuation.
The fluid may then be reintroduced through one or al
of apertures 104a, 106a, PA74-16-PC 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



descri bed above are exenplary. Many changes and
nodi fi cati ons may be nade to the disclosure recited
above, while remaining within the scope of the

i nvention. Therefore, the scope of the invention
should not be Ilimted by the above description, but

i nstead should be determned wwth reference to the
appended clainms along with their full scope of

equi val ents. PA74-16-PC 18 WHAT IS CLAIMED IS: 1. A
met hod of introducing a fluid between a nold, pPA74-16-pC
di sposed on a tenplate, and alSubstrate, said nethod
conpr|S|n introdu0|ng a flow of said fluid proxi mte
sai d @gé—gghﬁﬁgﬁggkéhproduce a turbulent flow of said
fluid between said substrate and said tenplate to
nove a porti oh. of Asegtchofll i dnitRosaiidgf 4 druhetveemen a
said gl id.s Th d as
recited ?nagg%?ﬁﬁagﬁﬁgﬁgkgﬂhﬁht%%%uc?HnE% HrEher @

i ncl uBBE"BurSTRIsdaFd flow of said fluid into a

regi on adjlalﬂ:EHdudlﬁgﬁﬁlﬂot\reé@E@E& ﬂ%dé@ro_lﬁ_{ﬁ.mate Sﬁl(ai to
super [ sa uhstrat.e. e nethod as
r eci tlég g nt%l ot i R e R eg{ﬁrsb GEF hedi Ry Fdf't hetid

i ncl udes sl SMFQ sghftrateosndfsasdi ebmplhtd dp mbtd a

pul si B@rifl%t bersdiacEudiangy, 14Y:QCH NOnsaldd, € %#‘lc!eqlold and

sequent| % through multiple regions at d
posi t TOhs “4BBUt* 8- peri phery of said tenplate to create
a flowcell in an atnosphere |ocated between said

mol d and jsal dusURSLIAL & Acifugyst embon Lntraducing
a flowof a fluid etween a nol d, |spose3 &

tenpléT??Od&ﬁ%PQaf§aEﬁﬁﬁ'éﬂ%ﬁUde§aP@ﬂS§VSt%ﬁﬁdcéh?w|Q§|ngﬂd

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




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 tenplate, with said
first and second apertures in fluid PA74-16-PC 19
communi cation with said fluid supply systemto produce
a turbulent flow of said fluid between said nold and
said substrate. 5. The systemas recited in claim4
wherein said chuck body further includes a pl ®rad+ieyec
of apertures disposed on said®surface of said chuck
body between said baffle and said tenplate. 6. The
syst e S ERF 1V " hP dPaf nf P idheirily SWitEM EnRzedberly
furt henrbmhﬂdﬂ&waopl asidl FIuidobeBpRht SE 88 modl SRASEE: N
said d&gg@ of said chuck body between said baffle
and sal tenplate with said plurality of apertures
including a pair of apertures di sposed opposite one
another. 3. TheeSysé@m as FLGkLLM B1&lRIsM gngrelqy
sai d ch%p% ? 3% further Iudes a_plurality of

apert GF&E 1% §5ﬁe%ﬁﬂ§5T SsBrPHEalofy &4 aPYHUERS body
bet weeéhsmaied oihakifl s aifdes aifd st ehphatie bodyt betS@lel said

pl urabif Ofng aReRt ULS,LyIiNg in a common circle
having a plurality of  quadrants, with a quadrant of

said plurality of quadrants conprising a set of
apertureséof smiedspddsmaks tnecoted apert MRS, weirlaln said

di ffegi n of. s plura of uadr ant s

conpr | S%E%ggg%?ffgr%ﬁegr sét J"'J‘uddel’g apperutrﬁﬁ’%%y Sf sRfrFures

p|urag}qg@se¢ qﬂpép;@”aygface 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 guadrants
comprising a set of apertures of said plurality of
apertures, with differing quadrants of said plurality of
guadrants comprising differing sets of apertures of said

plurality of apertures.



