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BACKGROUND OF THE | NVENTI ON [ 0001] The field of

invention relates generally to inprint |ithography.

Ny Roddklebcul arly, the present invention i Spcdifsesliesios
to reducing pattern distortions during inprint

it hography processes by reducing, if not

el imnating, the presence of gases in inprinting

| ayers. [0002] Mcro-fabrication involves the
fabrication of STNGLEsRHEASH rHedlkRs IMPRINTavi ng

features on the or dgr THOGRAPRYTMETHOW Ssmaller. One
area in which mcro- fabrication has had a sizeabl e

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

the relief structure. The polymerizable fluid



structure, and the pol ynerizable fluid conposition
fills the relief structure. The polynerizable flui%FJanuaryZOOT
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conposition Is then subjected to conditions to

wc?‘ﬁk%/% and polynerize the sane, form ng,arusa004/031408
Pled polynmeric material on the trans ﬁayer

that contains a relief structure conpllnentary to
that of the nold. The nold ig8 then separated fromthe
solid polyneric material such that a replica of the
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[0004] UnLted States patent number 5,772, 9205 to Chou

discloses a lithographic method and apparatus for
creatinmg ultxa-fine (sub-25 nm) patterns in a thin film
coated on a gubstrate 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. 7Thus, patterns in the mold are replicated in
the thin film, completing the lithography. The patterns
in the thin f£ilm will be, in subsequent processes,
reproduced in the substrate or in another material which
is added onto the substrate,

[o005) Yet another imprint lithography technique is
disclosed by Chou et al. in Ultrafast and Direct TImprint

of Nanostructures in Silicon, Nature, Col. 417, pp. 835-




reproduced in the substrate or in another nmateri al
which is added-onto the substrate. [0005] Yet anot%?JanuaryZOO?
imprint |ithography technique is disclosed by Chou et
al. in Utrafast and Direct Inprint of Nanostructures

b sobhmaR, Nature, Col. 417, pp. 835 22 Janedfns2e@0740s
WO 2005/ 033797 PCT/ US2004/ 031408 3 837, June 2002,

which is referred to as a | aser assisted direct
inprinting (LADI) process. In3this process. a region
of a substrate is nmade flowable, e.g., liquefied, by
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proximate to the substrate™ is saturated wth gases

t hatl ifhegspphi? HFCYREFUSHI ubl e, highly diffusive, or
both with respect to the viscous
SUMMARY OF THE INVENTION

[0007] The presgsent 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
inéludes dispensing gases, proximate to the mold, with
varied transport properties in the viscous liquid.
Specifically, the atmosphere proximate to the substrate
ig saturated with gases that are either highly soluble,
highly diffusive, or both with respect to the wviscous
liquid being deposited. Additicnally, or in lieu of
providing the atmosphere described above, the pressure of
the atmosphere may be reduced. Use of these methods
facilitates the rapid fabrication of distortion-free
imprints. These and other embodiments are described more

fully below.



liquid being deposited. Additionally, or in |lieu of

provi di ng the atnosphere described above, the press 22 January2007
of the atnosphere may be reduced. Use of these

nmethods facilitates the rapid fabrication of

wBhadspsihon-free inprints. These and ot herpggjgggw@g@

are described nore fully below 22 January
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THE DRAW NGS [0008] Fig. 1 i4 a perspective view of a
l'ithographic systemin accordance with the present

i nvent i on; [ OGBIEFPPEECRIPTION @F ridE PRAWINGS:vati on

Vi a hogr.aphi h i Ei 10
R e R e L
fr@mt\m éh aﬁcqulmqq Wagh| theepregshoninvengign: 2, is

gﬂﬁl]saed bet gr e, bej 40P J%,ym@azgge@moq Q% 8wl %Pkgd;
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[0013] Fig, 6 is a simplified elevation view of an
additiconal imprinting layer positioned atop the substrate
shown in Fig. 5 after the pattern in the first imprinting
layer is transferred therein;

(6014] Fig. 7 is a detailed perspective view of a
print head shown in Fig. 1;

[o015] 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

[0017] Fig. 10 is a bottom-up perspective wview of the

imprint head shown in Fig. 9.

DETAILED DESCRIPTION OF THE INVENTION
[0018] Fig. 1 depicts a lithographic system 10 in
accordance 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-



i mprint head shown in Fig. 7; and [0017] Fig. 10 i

bott om up perspective view of the inprint head Sh‘°22”‘January2007
in Fig. 9. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0018] Fig. 1 depicts a lithographic system 10 in

WERLS@BRHe W th one enbodi ment of the presemcriuszo04/031408
invention that includes a pair of spaced-apart bridge

supports 12 having a bridge 14 and-a stage support 16
extendi ng therebetween. Bridfe 14 and stage support

16 are spaced 22 January 2007 WO 2005/ 033797 PCT/ US2
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0 ;gdlatlon 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. Operation of lithographic system 10 is
typically controlled by a processor 25 that is in data
communication therewith.

[oo1l9] Referring to both Figs. 1 and 2, connected to
imprint head 18 is a template 26 having a mold 28
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
oriqginal pattern that is to be tranasferred into a
subgtrate 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




typically controlled by a processor 25 that is in
communi cation therewith. [0019] Referring to both dﬂﬁanuaryZOO?
Figs. 1 and 2, connected to inprint head 18 is a
tenpl ate 26 having a nold 28 thereon. Ml d 28

£s, a plurality of features defined _
Wd?’uraﬁl t'y of spaced-apart recessions 28a a%wﬁsmomsms
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
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mol'd 28 is Tabricated from material that allows it to
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both Figs. 2 and 3, a _flowable ion, such as an
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profile. A flowapl e region be formed usin
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FUumidyent pﬁeNamqugggggEg§|;w|Sméucon. Nature, Col. 417,
pp. 835-837, June 2002. Further, the flowable region may

also camprise 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
States patent application number 10/191,749, filed July
9, 2002, entitled “System and Method for Dispensing
Liquids,” assigned to the assignee of the present
invention, and which is incorxporated by reference herein
in its entirety. Imprinting layer 34 is formed from
material 36a that may be selectively polymerized and
cross-linked to record the original pattern therein, .

defining a recorded pattern. An exemplary composition




al so conprise a spin-coated filmof viscous fluid t
may be nol ded and cured to forma rigid replica. HﬂfﬁanuaryZOO?
the present enbodi nent, however, a flowabl e region

consists of inprinting |layer 34 being deposited as a

WhYhalhdy, of spaced-apart discrete droplet§c§@5ﬁﬁm@Lm8
material” 36a on substrate 30, discussed nore fully

bel ow. An exenplary system for depositing droplets

3.6 is disclosed in United Strates patent application
nunber 10/191, 749, filed July 9, 2002, entitled
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36a Is disclosed in Untied States patent appllcatlon
nunBEPS3 o} YBLRFOLYPEY RPLFFEEL1862003, and entitled
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formati on materi al 36a over surface 32. I n one
34a of imprinting layer 34 to ingress into and £fill

recessions 28a.

[0022] To facilitate f£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, usually minimum, distance “d” has been
reached, leaving sub-portions 34a with a thickness t;, and
sub-porticons 34b with a thickness, t,. Thicknesses “t,”
and *“t,” may be any thickness desired, dependent upon the
application. Typically, t; is selected so as to be no
greater than twice the width u of sub-portions 34a, i.e.,
t; < 2u, shown more ¢learly in Fig. 5.

[0023] Referring to Figs. 2, 3 and 4, after a desired

distance "d” has been reached, radiation source 22




enbodi nent, distance "d" is reduced to all ow

sub-portions 34a of inprinting |ayer 34 to ingress22January 2007
into and fill recessions 28a. [0022] To facilitate
filling of recessions 28a, material 36a is provided

w Jobsdsbg, requisite properties to conpl etelp}f’r)‘u#aloams14os
recessi ons 28a, while covering surface 32 a

contiguous formation of material 36a. In the present
enbodi nent, sub-portions 34bgof inprinting |ayer 34
In superinposition with protrusions 28b remain after
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nover éxample, 1mpr1ntlng layer 34 and substrate 30 may be
etched to transfer the pattern of imprinting layer 34
inte 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.
[6025] Alternatively, or additionally, imprinting
layer 34 may be provided with an etch differential with
respect to photo-resist material (not shown) selectively
disposed therecon. The photo-resist material (not shown)
may be provided to further pattern imprinting laver 34,
using known techniques. BAny etch process may be
employed, dependent upon the etch rate desired and the

underlying constituents that form substrate 30 and



i ncrease distance "d" so that nold 28 and inprinti

| ayer 34 are spaced-apart. [00241 Referring to Fi g%SJanuaryZODT
addi ti onal processing nmay be enployed to conplete the
patterning of substrate 30. For exanple, inprinting

LYfibsimdeand substrate 30 may be etched to plcrARSHSh31408
the pattern of inprinting layer 34 into substrate 30,

providing a patterned surface 32a, .shown in Fig. 6.
To facilitate etching, the maverial from which
imprinting layer 34 is forned may be varied to define
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28 if%d%%&%&h%ﬁf%ﬁﬁl8¥L£@hting, 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, meold 28 are brought into proximity
with substrate 30 before patterning imprinting material
36a, disposed on a region 77. Specifically, template 26
is brought within tens of 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 and/or
gas pockets present in imprinting waterial 36a and/or

subsequently trapped in the patterned imprinting layer




vacuum t echni ques. To that end, chuck body 42 inc
one or nore recesses 42a that are in fluid Lﬂjzeja"uaryzow

communi cation wth a pressure control system such as
a fluid supply system 70. Fluid supply system 70 may

i nclude one or nore punps to provide both ey
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to facilitate reducing, if not preventing, trapping
of gases, such as air, in wggprinting |layer 34, shown
in Fig. 5. An exenplary chucking systemis disclosed
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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.
Ssecond oppeosed surface 102b extends from nadir 102 away
from substrate 30 and faces away from mold 28. Although
it is not necegsary, 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 1l06a. However, first and
second opposed surfaces 102a and 102b may extend parallel

to one another from nadir 102.



the passage of fluids proximate to nold 28 and i nprjnt

head 18 includes a baffle 100 surrounding tenpl ate %@JanuaryZOOT
Specifically, baffle 100 extends frominprint head 18,
termnating in a nadir 102 that lies in a plane in

%ﬁ[gwﬁmgurface 26a lies. In this fashion, P@Jugzogﬁmms
ext'ends eyond nadir 102 to facilitate contact wt

region 77. Chuck body 42 includes one or nore

t hroughways, two of which arel shown as 104 and 106.
Apertures 104a and 106a of throughways 104 and 106,
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thea:.r. 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
undesgirable wvoids. Alternatively, it was found that by
saturating atmosphere 78 with carbon dioxide and/or
helium, the quantity of air trapped in imprinting layer
34, shown in Fig. 5, was substantially reduced if not
avoided, thereby reducing, if not eliminating, formation
of undesirable voids therein. Further, it was found that
by employing the atmosphere 78 described above, not only
were the number of undesirable voids reduced or
eliminated, but the time required to achieve an
acceptable minimum level of pattern defects was found to
ke substantially shorter. It should be understood that a
mixture of imprinting material 36a, shown in Fig. 3,

carbon dioxide and/or helium may be introduced into



gases present therein through inprinting material 3

in region 77 is increased relative to transport gfdanuaryZOOT
associated wth air. The termtransport is defined to

mean any mechani sm by which the propagation of gases

W{’ﬁ%“%ﬁg’gw inprinting material 36a is incr eaﬁ@l%szﬁm%suga

solubility, increased diffusion, 1ncrease
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
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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
with turbulent flow, the probability will be increased
that a sufficient guantity 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 (not shown). 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



12 atnosphere 78, shown in Fig. 9, to reduce the

quantity of air trapped in inprinting |ayer 34, shégdanuary2007
in Fig. 5. [0030] Referring to Figs. 9 and 10, a

difficulty encountered with respect to introducing

fdobflSeyas to ensure that the nolecules in g&ﬁlsfzg,ﬁg)ogms
streams 104b and 106b exiting apertures 104a an

106a, respectively, traveled to a region of the

at nosphere positioned betweeni3nold 28 and droplets

36, and before contact of droplets 36 wth nold 28.
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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
apertures 104a and 106a minimizes the time required to
saturate atmosphere 78. Alternatingly evacuating the
fluid through one cof apertures 104a and 106a ensures that
the fluid travels through processing region 78a. For
example, a first step would include introducing fluid
intoe atmosphere 78 through both apertures 104a and 106a.
A gecond step would include evacuating the fluid through

one of apertures 104a and 106a, e.g., aperture 1l04a.



i.e., first fluid is introduced through aperture 104
and 22 January 2007 WD 2005/ 033797 PCT/ US2004/ 0314%£Ja““ar¥2°°7
13 subsequently through aperture 106a and then again
through 104a, with the process being repeated for a

g sﬁggy}ine or during the entire i”Pfi”tbeﬁug%&&ﬁﬁﬁs

erimore, the timng of the flow of gas
processing region 78a is inmportant because it is
desired that a sufficient quantity of nol ecul es
contai ned therein reach processing region 78a before
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t he |UI Fave g rocessing reg on a.
each of the apertures of a pair is disposed oppos;te 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 palr is shown as 108a and 110a. Apertures 108a
and 110a are disposed opposite one another on opposite
gides of template 26.
[0035] As shown, each of apertures 104a, 106a, 1l08a
and 110a, are arranged to lie on a common circle with
adjacent apertures being spaced-apart therefrom by 920°.
In this manner, each of apertures 104a, 106a, 108a and
110a are arranged to facilitate fluid flow infout of a
different quadrant of chuck body 42. Specifically,
aperture 104a facilitates fluid flow in/out of guadrant
1; aperture 106a facilitates fluid flow in/out of
quadrant II; aperture 108a facilitates fluid flow in/out
of quadrant III; and aperture 110a facilitates fluid flow




exanple, a first step would include introducing fl uj

i nto atnosphere 78 through both apertures 104a and ﬁfJanuaryZOOT
106a. A second step would include evacuating the

fluid through one of apertures 104a and 106a, e.g.,

M idosB70204a. 22 January 2007 WO 2005/ 033'4@4/us2004/031408
PCT/ US2004/ 031408 14 Thereafter, at a third step,

fluid would be introduced into atnosphere 78 through
bot h apertures 104a and 106a,15concurrently. At a
fourth step, fluid would be evacuated through one of
apeAripes qﬁ)mladndnqos\é t Howev@s, oty NBRPEHYd dPsrthees
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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
example, first a fluid flow may be introduced through
aperture 1l04a and then terminated. After termination of
fluid flow through aperture 104a, fluid flow through
aperture l06a is commenced to introduce fluid into
atmosphere 78, Subsequently, fluid flow through aperture
106a is terminated. After termination of fluid flow
through aperture 106a, fluid flow through aperture 108a

is commenced to intrecduce fluid into atmosphere 78.




In this manner, each of apertures 104a, 106a, 108a and

110a are arranged to facilitate fluid flow in/out of2gdanuary2007
di fferent quadrant of chuck body 42. Specifically,

aperture 104a facilitates fluid flow in/out of

‘?‘%?‘q%’f |; aperture 106a facilitates fl ”F?PQ%%@%“OS

guadrant 11; aperture 108a faci
fI uid flowin/out of quadrant Il11; and aperture 110a
facilitates fluid flow 22 Janpuary 2007 WD 2005/ 033797
PCT/ US2004/ 031408 15 in/out of quadrant 1V. However,
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i ncreas probability t at nol ecul'es 1nt
stxseaf#é:hﬂo@upench@%ﬁ:wfpﬂ:be&lsﬁs@gltr egvertit8a, shown in

Fi tso3%) HOWRYEEynadivdin ¢, f&%érﬁEQlaiﬁpﬂiWﬂt@o%sand
through each of the apertures 104a, 106a, 108a and
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E gaﬁ}etﬂé{R@?@BrﬂﬁlyeI?%éErbEtgangT&nga 111:b scme;ﬂﬁ@me-
ererring (0] | a I N ano er
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%entlall o) thattaflow 112rr?gﬂybe reated
be‘ct SSRUCERY at TIE ARG YT 1‘?‘7 ME RFEE FRIgeeh

woed ah fcefClapetratiess n@ressiofe, 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, 1l06a, 10Ba and 110a, cone at a time. Before, the
concentration in atmosphere 78 of fluid introduced
through apertures 104a, 106a, 10Ba 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.
[a038] 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 deseription, but instead should be




of nolecules in the fluid streans into processing
region 78a to provide the benefits nentioned aboves
For exanple, first a fluid flow nay be introduced
through aperture 104a and then term nated. After
tveb Bdogaishken of fluid flow through aperture pkQ4&2004/031408
fluid flow through aperture 106a is comenced to
introduce fluid into atnosphere 78. Subsequently,
fluid flow through aperture 1D6a is terninated. After

termnation of fluid flow through aperture 106a,
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t hrough 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 atnosphere 78. In this

manner, fluid is introduced into atnosphere 78 through
a single quadrant at any given tine. However, it may
be desirable to introduce fluid into nore than one
quadrant. Although this may frustrate creat.ion of
flowcell 112, it is within confines of the present

i nventi on. [0037] Alternatively, sequentia

i ntroduction and evacuation through apertures 104a
106a, 108a and 110a rmay be undertaken to create fl ow
cell 112. This would include introducing fluid

t hrough one or nore of apertures 104a, 106a, 108a and
110a, concurrently. Subsequently, sequentia
evacuation may occur through each of apertures 104a,
106a, 108a and 110a to create flow cell 112. For
exanple, fluid may be introduced through all
apertures in chuck body 42, concurrently. Thereafter,
fluid may be evacuated from each of apertures

22January2007




104a, 106a, 108a and 110a, one at a time. Before, the
concentration in atnosphere 78 of fluid introduced 22Januan/2007
t hrough apertures 104a, 106a, 108a and 110a went bel ow

a desired | evel due to evacuation. The fluid may then

“Q@m@ﬁgﬁ;roduced t hrough one or all of aperkﬁhgapﬁgﬂgm
0

6a, 108a and 110a again and the process repeate
create and/or maintain flow cell 112. [0038] The
enbodi ments of the present RBAvention described above
are exenpl ary. Many changes and nodifications may be

T I§sure recited above, while remaining

within the scope of %h& nventiopn. Therefore, the
scope of the infeREF ?1 Fur§IHGID 2P PFETE Yy Hhé
ahaver des cvigiduan ]l ifuid i gicsdaded houl« dudstira?, karidgary
2007 g[)ZOOS/UBS?Q? PCTI US200. 4/ 031408 17 determ ned
W PR PR 9 't he appended clai ms al ong  wi t h
their full vyr@ﬂagoé éﬁMﬂdﬁﬁhéDhSof2§hsb8ﬂpﬂb¥1ﬁﬁﬂ£7tdwo
2005/033797 PGTI.U$20041031408 18  VWHAT | S CLAl

Adn‘ét‘ o0 ?o lqre uci nbncgrzf?%se §F%S K5 R Of gs%arses

vu&ceasdlvzﬁnqhsdépqsnded on a substrate sald nmet hod
conprising: varying a conposition of gases proximte
to said viscous liquid to increase transport of said
gases in s d Vhecoashdd Qs dectedhigr wdrhodl asherein

r el ety fhﬁlﬁéfﬂﬂact\'ﬂ&é@ ﬂmr\é@(gmga féeﬁhta@tltg didesq
|ncrea5|ng a sol ubi | of said 4Qases 1 n sald viscous
| i9§rE. in =aid v1scous iquid.

3. The methed as recited in claim 1 wherein
varying further includes increasing diffusion of said

gaseg in said viscous liquid.

4. The method as recited in claim 1, wherein
varying further includes increasing permeability of said

gases in said viscous liquid.

5. The method as recited in claim 1 wherein
varying further includes controlling an atmosphere
proximate to said substrate by introducing a fluid,

therein, saturated with said viscous liquid.

6. The method as recited in claim 1 further
including reducing a pressure of an atmosphere proximate

to said substrate.

7. The method as recited in claim 1 wherein
varying further includes controlling an atmosphere

proximate to said substrate by introducing a fluid,




3. The nethod as recited in claim1 wherein varying,
further includes increasing diffusion of said gases
in said viscous liquid. 4. The nethod as recited in
claim11l, wherein varying further includes increasing
perneability of said gases in said viscous liquid. 5.
The nmethod as recited in claim1l wherein varying
further includes controlling an agnosphere proxinate

to said substrate by introducishg a fluid, therein
saturated with said viscous liquid. 6. The nethod as

r eaiheeginp tbaimvtedss tsaéf tizmdngdicngfredfidigages in said
pressure o_.ag%ﬁtnnsphere proximate to said
subderSEE. “ 78 he nethod as recited in claim 1 wherein
varying further includes controlling an atnosphere

proxi mte tqQ said.substrate by _introducing,a.fluid 22,
January 200%' 0 %hﬁ)mﬁqﬂ%%Fﬁ¥nglFﬁ régsglgépdg whersin
t ransiicioly SR Easesdimdedl dntrositedsgl squdd£18id

The method as recited in claim6 wherein introducing

f welrgtehdnpes isat qfudlvgdsacenergtdnds efe RERORr om

a(?fgxfgefAﬂg(géfgﬂﬁaisting of carbon di oxi de and
hel'Tum
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