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100101Fig. 6 is a sinplified side view of the
l'ithographic systemshow in Fig. 4, with the robot
positioning the first substrate on the first substrate
chuck; [0011]Fig. 7 is a sinplified side view of the

l'i thographic systemshown in Fig. 6, with the first
substrate having a material positioned thereon;
[0012]Fig. 8 is a sinplified side view of the

l'i thographic systemshown in Fig. 7, with the nold
contacting the material positioned on the first
substrate and the robot positioning the second
substrate on the second substrate chuck; [0013]Fig. 9
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mat eri al positioned thereon; [0015]Fig. 11 is a
sinmplified side viegwedpdsbarhdd bogEdRRWRGEYSt em shown
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t her eg,lggtrat{@g;m,]p@g. 14 is a sinplified side view of

the | gr aphj.c .syst shown in Fig..13 ith the
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mold contacting the material positioned on the first substrate and the robot positioning the second
substrate on the second substrate chuck;
[0013} Fig. 9 is a simplified side view of the lithographic system shown in Fig. 8, with the
mold being separated from the material on the first substrate;
[0014] Fig. 10 is a simplified side view of the lithographic system shown in Fig. 9, with the
second substrate having a material positioned thereon;
[0015] Fig. 11 is a simplified side view of the lithographic system shown in Fig. 10, with the
mold contacting the material positioned on the second substrate and the robot removing the first
substrate from the first substrate chuck;
[0016) Fig. 12 is a simplified side view of the lithographic system shown in Fig. 11, with
the mold being separated from the material on the second substrate and a third substrate positioned on
the first substrate chuck;
[0017] Fig. 13 is a simplified side view of the lithographic system shown in Fig. 12, with the
third substrate having a material positioned thereon;
[6018] Fig. 14 is a simplified side view of the lithographic system shown in Fig. 13, with the
mold contacting the material positioned on the third substrate and the robot removing the second
substrate from the second substrate chuck;
[0019] Fig. 15 is a flow diagram showing a method of patterning first and second sides of

the first and second substrates shown in Fig. 4;



100201Fig. 16 is a sinplified side diagramof the
I'ithographic system shown in Fig. 10, with the nold
contacting the material positioned on the second
substrate and the robot flipping the first substrate
with respect to the nmold; [P021]Fig. 17 is a
sinplified side view of the Iithographic system shown
in Fig. 16, with the nold being separated fromthe
material on the second substrate and the first
substrate positioned on the first substrate chuck in a
second position; 10022)Fig. 18 is a sinplified side
view of the lithographic systemshown in Fig. 17, with
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with the lithographic system have first and second modules each comprising first and second substrate

chucks, with the first substrates being patterned;

[0031] Fig. 27 is a simplified top down view of the lithographic system shown in Fig. 4,
with the lithographic system have first and second modu]e~s each comprising first and second substrate
chucks, with the second substrates being patterned;

{0032} Fig. 28 is a simplified side view of a substrate chuck having a substrate positioned
thereon;
[0033] Fig. 29 is an exploded view of a portion of the substrate shown in Fig. 4; and

[0034] Fig. 30 is an exploded view of a portion of the substrate chuck shown in Fig. 4.



[0031]Fig. 27 is a sinplified top down view of the
l'ithographic systemshow in Fig. 4, with the

I ithographic system have first and second nodul es each
conprising first and second substrate chucks, with the
second substrates being patfjerned; 10032)Fig. 28 is a
sinplified side view of a substrate chuck having a
substrate positioned thereon; [00331Fig. 29 is an

expl oded view of a portion of the substrate shown in
Fig. 4, and (00341Fig. 30 is an expl oded view of a
portion of the substrate chuck shown in Fig. 4. 4
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evacuat ed at nosphere of helium Further, at step 74,
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br oadband ultraviol et radiation that causes first
polymeric material 42a to solidify and/or cross-Ilink



7 2 btain a desired spatial relationship between
first substrate 12a and first fluid dispenser 40a to
position polyneric material 42a on first substrate 12a
3 Obtain a desired spatial relationship between first
substrate 12a and nold 28 with polyneric material 42a
filling a desired volune between first substrate 12a
and nold 28 and solidifying and/or cross-1linking
polymeric material 42a 18 4 Separate nold 28 from

pol yneric material 42a 1 5 Renove first substrate |2a
fromfirst substrate chuck 14a 7 Total/Substrate 34

substrate cassette (not shown) and position the same upon first substrate chuck 14a. At step 72, first
and second stages 18 and 20 may translate first substrate 12a such that a desired position may be
obtained between first substrate 12a and first fluid dispenser 40a, As a result, first fluid dispenser 40a
may position polymeric material 42a upon first substrate 12a, as mentioned above. Polymeric material
42a rﬁay be a nanoimprint material.

{0043} " At step 74, a desired spatial relationship may be obtained between first substrate 122
and mold 28. More specifically, first and second stages 18 and 20 and imprint head 38 may position
first substrate chuck 14a such that first substrate 12a may be in superimposition with mold 28 and
further polymeric material 42a fills the desired volume between first substrate 12a and mold 28. To
facilitate filling of recessions 32, before contact between mold 28 and droplets 442, the atmosphere
between mold 28 and droplets 44a may be saturated with helium or is completely evacuated or is a
partially evacuated atmosphere of helium. Further, at step 74, after the desired volume is filled with
polymeric material 42a, source 46 may produce energy 48, e.g., broadband ultraviolet radiation that
causes first polymeric material 42a to solidify and/or cross-link conforming to a shape of first substrate
12a and patterning surface 30 of mold 28.

[0044] At step 76, mold 28 may be separated from polymeric material 42a positioned on
first substrate 12a. At step 78, first substrate 12a niay be unloaded from first substrate chuck 14a.
More specifically, first and second stages 18 and 20 may position first substrate 12a in a desired spatial
relationship to robot 52 such that robot 52 may remove first substrate 12a from first substrate chuck
14a and position the same within the substrate cassette (not shown).

{0045} To that end, in an example, the aforementioned process for patterning first substrate
12a may have a total process time per substrate of thirty-four (34) seconds. More specifically, the time

for each step of the aforementioned patterning process is shown more clearly in Chart 1:

. Process time
Process for patterning a substrate

(secs)
1 Position first substrate 12a on first substrate chuck 14a 7
Obtain a desired spatial relationship between first substrate
2 | 12aand first fluid dispenser 40a to position polymeric 1

material 42a on first substrate 12a

Obtain a desired spatial relationship between first substrate
12a and mold 28 with polymeric material 42a filling a
desired volume between first substrate 12a and mold 28 and

solidifying and/or cross-linking polymeric material 42a

4 Separate mold 28 from polymeric material 42a 1
5 Remove first substrate 12a from first substrate chuck 14a 7
Total / Substrate 34

Chart 1



7 100461To that end, the steps for the aforenentioned
nmet hod of processing first substrate 12a may be
performed sequentially. As a result, a portion of
system 10 nay not be operating at full capacity, i.e.,
a portion of system 10 may renmin idle with respect to
the remai ning portions of system 10. Mre
specifically, the steps of 1) positioning first
substrate 12a on first substrate chuck 14a (step 1);

2) obtaining a desired spatial relationship between
first substrate 12a and nold 28 with pol yneric
material 42a filling a desired volune between first
subst M@k 12a vt andivelsiEoraiir foisBntiofid fuythol §f pdadlih st substrate 12a
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stages 18 and 20 is not shown. [0049] Referring to
Figs. 5 and 6, a process fI ow for processing first and
second substrates 12a and 12b is shown. At step 100,
first substrate 12a may be positioned upon first
substrate chuck 14a. Mre specifically, first and
second stages 18 and 20 may position first substrate
chuck 14a in a desired spatial relationship with
respect to robot 52 such that robot 52 may position
first substrate 12a upon first substrate chuck 14a.



obt ai ned between second substrate 12b and nol d 28.
More specifically, first and second stages 18 and 20
and inprint head 38 may position second substrate
chuck 14b such that second substrate 126 may be in
superinposition with nold 28 and further polyneric
material 42b fills the desired vol une between second
substrate 126 and nold 28. Further, at step 112, after
the desired volune is filled with polyneric materia
42b, source 46 may produce energy 48, e.g., broadband
ultraviolet radiation that causes polyneric materi al
42b to solidify and/or cross-link conformng to a
shape (%] seconkefesinbts Figsat ad 71 2 kterd pruifirg artd beganditagey 1 83042 maye
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substrates 12a and 126. 100581Referring to Figs. 4 and
5, furthernore, concurrently with patterning first
substrate | 2a, an additional substrate (not shown)
may be patterned on second substrate chuck 14b prior
to patterning of second substrate 12b. Mre
specifically, at step 126, concurrently with step 100,



rotate about a third axis extendi ng orthogonal to
first and second stages 18, i.e. the z axis, and may
rotate for nore than 180. 10063]Referring to Figs. 4
and 15, as nentioned above, the aforenenti oned nethod
may be enployed to forma pattern on first sides 62a
and 625 of first and second substrates 12a and 12b,
respectively. To that end, in a further enbodinent, it
may be desired to forma pattern on second sides. 64a
and 64b of first and second substrates 12a and 12b,
respectively, with second sides 64a and 64b being
positioned opposite to that of first and second sides
62a amd fiBRivid dispespéGtd pusdioynolyhdiObddiRetcer hirdagsibo 12k Ay sowib
and 1%olynridiaQ8ER8 miylbOWsifoR ufdh MEBSRR Bcbd apBilinpdd Qac&ﬂgﬁn d
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Oobtain a desired spatial relationship between an
addi tional substrate and nold 28 with pol yneric
mat eri al positioned thereon filling a desired vol une
between the additional . substrate and nold 28 and
solidifying and/or cross-llpklng the polyneric
material / Separate nold 28 frompolyneric materi al
42b 19 2 (btain a desired spatial relationship between
first substrate 12a and first. fluid dispenser 40a to
position polymeric material 42a on first substrate 12a
1 3 Obtain a desired spatial relationship between
first substrate 12a and inold 28 with polyneric
material 42a filling a desireagamol ure between first
substrate 12a and nold 28 and'® solidifying and/or
Cross ki ng nerlc material 42a / Separate
BBl yoehi e

nmol
28 fr R PEPPPr B Fyemepintsdretofef P’éi“diﬂ‘i“%f’sb"i‘i%ﬁ“""d
subst Fua%fféeSI tandf1 vy eeeverforgd is petatied. iMpteapeeifireitylthe Bty off/1) positioning a
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chuck reﬂaﬁltﬁshilagetween the substrate and 2 mold with polymeric material filling a desired volume between
the substrate and the mold and solidifying and/or cross-linking the polymeric material or separating the
mold from the polymeric material occurs in parallel, As a result, a total increase in throughput of
processing multiple substrates (and similarly, a decrease in total process time per substrate) may be
obtained, which may be desirable.
{06062} Referring to Fig. 4, 1n a further embodiment, first and second stages 18 and 20 may
rotate about a third axis extending orthogonal to first and second stages 18, i.c. the z axis, and may
rotate for more than 180°,
[0063) Referring to Figs. 4 and 15, as mentioned above, the aforementioned method may be
employed to form a pattern on first sides 62a and 62b of first and second substrates 12a and 12b,
respectively. To that end, in a further embodiment, it may be desired to form a pattern on second sides .
64a and 64b of first and second substrates 122 and 12b, respectively, with second sides 64a and 64b
being positioned opposite to that of first and second sides 62a and 62b, respectively.
[0064) Referring to Figs. 6 and 15, a process flow for processing first and second sides 62a
and 64a of first substrate 12a and first and second sides 62b and 64b of second substrate 12b, shown in
Fig, 4, is shown. This may be desirable in the area of patterned media imprinting. At step 200, first
substrate 12 may be positioned upon first substrate chuck 14a. More specifically, first and second
stages 18 and 20 may position first substrate chuck 142 in a desired spatial relationship with respect to
robot 52 such that robot 52 may position first substrate 12a upon first substrate chuck 14a. Robot 52
may transfer first substrate 12a from the substrate cassette (not shown) and position the same upon first
substrate chuck 14a such that first side 62a may be positioned opposite to that of first substrate chuck
14a.
{0065] Referring to Figs. 7 and 15, at step 202, first and second stages 18 and 20 may
translate first substrate 12a such that a desired position may be obtained between first substrate 12a and
first fluid dispenser 40a to position polymeric material 42a on first side 62a of first substrate 12a.
[0066] Referring to Figs. 8 and 15, at step 204, a desired spatial relationship may be
obtained between first substrate 12a z;nd mold 28. More specifically, first and second stages 18 and 20
and imprint head 38 may posiiion first substrate chuck 14a such that first substrate 12a may be in
superimposition with mold 28 and further polymefic material 42z fills the desired volume between first
substrate 122 and mold 28. Further, at step 104, after the desired volume is filled with polymeric
material 42a, source 46 may produce energy 48, ¢.g., broadband ultraviolet radiation that causes
polymeric material 42a to solidify and/or cross-link conforming to a shape of first side 62a of first
substrate 12a and patterning surface 30 of mold 28. To that end, processing of second substrate 12b

may occur concurrently with processing of first substrate 12a. More specifically, at step 206,



4 (Cbtain a desired spatial relationship between
second substrate 12b and second fluid di spenser 40b to
position polyneric material 42b on second substrate
12b 1 5 Renpve first substrate |12a fromfirst
substrate chuck 14a / Positjon a third substrate 12c
on first substrate chuck 1ia (btain a desired spatia
rel ati onshi p between second substrate 12b and nold 28
with polynmeric material 42b filling a desired vol une
bet ween second substrate 126 and nold 28 and
solidifying and/or cross-Ilinking polyneric nmateri al
426 | Separate nold 28 from polyneric material 42b 19

Process
First substrate 12a Second substrate 12b Time
(sec)
Obtain a desired spatial relationship
between an additional substrate and
Remove the second additional mold 28 with polymeric material
substrate 12a from first substrate positioned thereon filling a desired
1 chuck 14a/ volume between the additional | 19
Position first substrate 12a on first substrate and mold 28 and solidifying
substrate chuck 14a and/or cross-linking the polymeric
material / Separate mold 28 from
polymeric material 42b
Obtain a desired spatial relationship
between first substrate 12a and first-
2 fluid dispenser 40a to position 1
polymeric material 42a on first
substrate 12a
Obtain a desired spatial relationship
between first substrate 12a and mold
28 with polymeric material 42a filling | Remove the additional substrate 12b
3 a desired volume between first - from second substrate chuck 14b/ 9
substrate 12aand mold 28 and - Position second substrate 12b on
solidifying and/or cross-linking second substrate chuck 14b
polymeric material 42a / Separate
mold 28 from polymeric material 42a
Obtain a desired spatial relationship
between second substrate 12b and
4 second fluid dispenser 40b to position 1
polymeric material 42b on second
substrate 12b
Obtain a desired spatial relationship
between second substrate 12b and mold
Remove first substrate 12a from first | 28 with polymeric material 42b filling
s substrate chuck 14a/ a d‘esired volume between second 19
Position a third substrate 12¢ on first substrate 12b and mold 28 and
substrate chuck 14a solidifying and/or cross-linking
polymeric material 42b / Separate mold
28 from polymeric material 42b
Total / Substrate 20




Total / Substrate 20 12 Concurrently with step 204,
robot 52 may transfer second. substrate 12b fromthe
substrate cassette (not shovm) and position the sane
upon second substrate chuck 14b such that first side
625 may be positioned opposite to that of second
substrate chuck 14b. [00671Referring to Figs. 9 and

15, at step 207, nold 28 may be separated from

pol ynmeric material 42a positioned on first side 62a of
first substrate 12a. In a further enbodi nent, step 207
may occur concurrently with step 204 and step 206.
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materi al 42a' positioned on second side 64a of first
substrate 12a. In a further enbodi nent, step 224 may
occur concurrently with step 220 and step 222.
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solidify and/or cross-link conform ng to a shape of
first surface 62c of third substrate 12c and
patterning surface 30 of nold 28. At step 238,
concurrently with step 236, robot 52 may renove second
substrate 12b from second substrate chuck 14b and
position the same within the substrate cassette (not




Time (sec) 1 Renove the second additional substrate
fromfirst substrate chuck 14a / Position first
substrate 12a on first substrate chuck Ha such that
first side 62a faces nold 28 (btain a desired spatia
rel ati onshi p between an addjti onal substrate and nol d
28 with polyneric material positioned thereon filling
a desired vol une between the additional substrate and
nol d 28 and solidifying and/or cross-linking the
polymeric material / Separate nold 28 from pol yneric
material 42b 19 15 2 Obtain a desired spatia

rel ationship .
superimposition with mold 28 and further polymeric material 42¢ fills the desired volume between

third substrate 12¢ and mold 28. Further, at step 236, after the desired volume is filled with polymeric
material 42c, source 46 may produce energy 48, e.g., broadband ultraviolet radiation that causes
polymeric material 42c to solidify and/or cross-link conforming to a shape of first surface 62c of third
substrate 12¢ and patterning surface 30 of mold 28. At step 238, concurrently with step 236, robot 52
may remove second substrate 12b from second substrate chuck 14b and position the same within the
substrate cassette (not shown) and further robot 52 may position an additional substrate (not shown)
upon second substrate chuck 14b. Robot 52 may transfer the additional substrate (not shown) from the
substrate cassette (not shown) and position the same upon second substrate chuck 14b. Third substrate
i2¢ and the additional substrate may be subjected to the aforementioned processing conditions,
analogous to that of first and second substrates 12a and 12b.

[0079}] Referring to Figs. 4 and 15, furthermore, concurrently with patterning first substrate
12a, an additional substrate (not shown) may be patterned on second substrate chuck 14b prior to
patierning of second substrate 12b. More specifically, at step 240, concurrently with step 200, the
additional substrate (not shown), previously positioned on second substrate chuck 14b and having a
polymeric material (not shown) positioned thereon, may have a pattern formed on a second side
thereon analogous to that of step 228 shown in Fig. 22, Further, at step 242, mold 28 may be separated
form the polymen'c material (not shown) positioned on the additional substrate (not shown), analogous
to that of step 232 shown in Fig. 23. To that end, step 206 may further include removing the additional
substrate (not shown), analogous to that of step 238 shown in Fig. 25. Furthermore, step 200 may also
further include removing a second additional substrate (not shown), previously patterned and
positioned on first substrate chuck 13a prior to first substrate 12a, analogous to that of step 230, shown
in Fig. 22,

[0080] To that end, in an example, the aforementioned process for patterning first and
second sides 62a and 64a of first substrate 12a and first and second sides 62b and 64b of second
substrate 12b may have a total process time per substrate of forty (40) seconds. More specifically, the

time for each step of the aforementioned patterning process is shown more clearly in Chart 3:

Process
First substrate 12a Second substrate 12b Time
(sec)
Obtain a desired spatial relationship
between an additional substrate and
Remove the second additional substrate mold 28 with polymeric material
from first substrate chuck 14a/ positioned thereon filling a desired
1 Positicn first substrate 12a on first volume between the additional 19
substrate chuck 14a such that first side | substrate and mold 28 and solidifying
62a faces mold 28 and/or cross-linking the polymeric
material / Separate mold 28 from
polymeric material 42b




between first substrate 12a and first fluid di spenser
40a to position polyneric material 42a on first side
62a of first substrate 12a 1 3 Obtain a desired
spatial relationship between first substrate 12a and
nold 28 wth polynmeric matecial 42a filling a desired
vol ume between first substrate 12a and nold 28 and
solidifying and/or cross-linking polyneric nateri al
42a | Separate nold 28 from polyneric material 42a
Renove the additional substrate 126 from second
substrate chuck 12b/ Position second substrate 12b on
second substrate chuck 14b such that first side 62b

f aces |no] dob2B a dSired spatial relationship
between first substrate 12a and first
2 fluid dispenser 40a to position 1
polymeric material 42a on first side
62a of first substrate 12a
Obtain a desired spatial relationship
between first substrate 12a and mold
. . . : Remove the additional substrate 12b
28 with polymeric material 42a filling
. from second substrate chuck 12b/
a desired volume between first
3 Position second subsirate 12b on . 19
substrate 12a and mold 28 and
. . second substrate chuck 14b such that
solidifying and/or cross-linking
. . first side 62b faces mold 28
polymeric material 42a / Separate mold
28 from polymeric material 42a
Obtain a desired spatial relationship
between second substrate 12b and
4 second fluid dispenser 40b to position 1
polymeric material 42b on first side
62b of second substrate 12b
Obtain a desired spatial relationship
between second substrate 12b and
Remove first substrate 12a from first
mold 28 with polymeric material 42b
substrate chuck 12a/ Flip first
. filling a desired volume between
5 | substrate 12a / Position first substrate 19
second substrate 12b and mold 28 and
12a on first substrate chuck 14a such e - .
. solidifying and/or cross-linking
that second side 64a faces mold 28 )
polymeric material 42b / Separate
mold 28 from polymeric material 42b
Obtain a desired spatial relationship
between first substrate 12a and first
6 dispenser 40a to position polymeric 1
material 42a’ on second side 64a of
first substrate 12a
Obtain a desired spatial relationship
between first substrate 12a and mold Remove second substrate 12b from
28 with polymeric material 42a’ filling second substrate chuck 12b/ Flip
. a desired volume between first second substrate 12b/ Position second 19
substrate 12a and mold 28 and substrate 12b on second substrate
solidifying and/or cross-linking chuck 14b such that a second side 64b
polymeric material 42b / Separate mold faces mold 28
28 from polymeric material 42b




Oobtain a desired spatial relationship between second
substrate 12b and second fluid di spenser 40b to
position polynmeric material 42b on first side 62b of
second substrate 12b I 5 Renpve first substrate 12a
fromfirst substrate chuckq42a / Flip first substrate
12s/ Position first substrate 12a on first substrate
chuck 14a such that second side 64a faces nold 28
Oobtain a desired spatial relationship between second
substrate 12b and nold 28 wth polynmeric material 42b
filling a desired vol une between second substrate 126
and mold 28 and solidifying and/ or cross-1|inking

pol ynmerijc material 42b / Sepqr@tas aagtedispd ratiqsinp .
p0| ynger iilc material 42h 19 between second stibstrate 12b and

8 second fluid dispenser 40b to position 1
polymeric material 42b on second side
64b of second substrate 12b

Total / Substrate 40
Chart 3
[0081] To that end, the steps for the aforementioned method of processing first and second

sides 622 and 64a of first substrate 12a and first and second sides 62b and 64b of second substrate 12b
may be performed in parallel. More specifically, analogous to that mentioned above with respect Chart
2, the steps of 1) positioning 2 substrate upon or removing a substrate from a substrate cfxuck and 2)
obtaining a desired spatial relationship between the substrate and a mold with polymeric material filling
a desired volume between the substrate and the mold and solidifying and/or cross-linking the polymeric
material or separating the mold from the polymeric matleria] occurs in parallel. As aresult, a total
increase in throughput of processing multiple substrates (and similarly, a decrease in total process time
per substrate) may be obtained, which may be desirable. To that end, the above-mentioned processes
may be employed in imprint lithography systems including, inter alia, a step-and-repeat system and a
whole wafer system. The selection of the system is known to one skilled in the art and typically
depends on the specific application which is desired.

[0082} Referring to Fig. 26, in a further embodiment, system 110 may comprise any number
of substrate chucks, In an example, system 110 may comprise a first and a second module 662 and
66b. First module 66a may comprise first and second substrate chucks 14a and 14b and second module
66b may comprise third and fourth substrate chucks 14c and 14d. Third and fourth substrate chucks
14c and 14d may be analogous to that of first and second substrate chucks 14a and 14b, respectively,
mentioned above with respect to Fig. 4. To that end, third and fourth substrate chucks 14c and 14d
may have third and fourth substrates 12cand 12d positioned thereon, analogous to first and second
substrate 12a and 12b mentioned above with respect to Fig. 4, and may be submitted to substantially
the same processing conditions as mentioned above with respect to Fig, 15. More specifically,
processing of first and second modules 66a and 66b may be oceur in parall;a], i.e., each module of first
and second modules 66a and 66b may be subjected to the proéess as mentioned above with respect to
Fig. 15, concurrently.

[6083) In an example, a substrate of first and second substrates 12a and 12b of first module
66a and a substrate of third and fourth substrates 12¢ and 12d of second module 66b may be patterned
while concurrently the remaining substrate of first and second substrates 12a and 12b of first module
66a and the remaining substrate of third and fourth substrates 12c and 12d of second module 66b may
be in the input/output process. More specifically, first substrate 12a may be patterned as analogous to
that of steps 204 and 206 mentioned above with respect to Figs. 8 and 15 and third substrate 12¢ may
be patterned as analogous to that of steps 222 and 226 mentioned above with respect to Figs. 15 and 22.



6 Obtain a desired spatial relationship between first
substrate 12a and first dispenser 40a to position
polynmeric material 42a' on second side 64a of first
substrate 12a 1 7 Cbtain a desired spatia
relationship between first substrate 12a and nold 28
with polyneric material 42a" filling a desired vol une
between first substrate 12a and nold 28 and
solidifying and/or cross-Ilinking polymeric materi al
42b | Separate nold 28 from polyneric material 42b
Renove second substrate 12b from second substrate
chuck 12b / Flip second substrate 12b/ Position second
subst catw@endly BeoddsuiSeeamthagrtpstitad Ronchitng KibskAdrnskizbas kdaRdous

a sec Q)Qgt o?gteg Q)G ﬁé‘f‘ngoned above with respect to Figs. 8 and 15 and fourth substrate 12d may be
removed (or removed and flipped) from fourth substrate chuck 14d analogous to that of step 230
mentioned above with respect to Figs. 15 and 25 (or analogous to that of step 222 mentioned above
with respect to Figs. 15 and 19). Please note for simplicity of illustration, témplate 26 isshownasa
dashed rectangle.

[0084] . Referring to Fig. 27, in a further example, second substrate 12b may be patterned as
analogous to that of steps 204 and 206 mentioned above with respect to Figs. 8 and 15 and fourth
substrate 12d may be patterned as analogous to that of step 226 mentioned above with respect to Figs.
15 and 22. Concurrently, first substrate 12a may be positioned upon first substrate chuck 14a as
analogous to that of step 206 mentioned above with respect to Fig. 8 and 15 and third substrate 12¢
may be removed (or removed and flipped) from third substrate chuck 14c analogous to that of step 230
mentioned above with respect to Figs. 15 and 25 (or analogous to that of step 222 mentioned above
with respect to Figs. 15 and 19).

{0085} To that end, employing first and second modules 66z and 66b and the process
mentioned above with respect to Fig, 15, a substrate having a patterned formed on first and second
sides thereof may be formed every n seconds, with n seconds being the time to pattern a side of the
substrate, -

[0086] Referring to Fig. 28, a cross-sectional view of first substrate chuck 14a having first
substrate 12a positioned thereon is shown. First substrate chuck 14a may comprise a plurality of lands
68 positioned around an active area 80 of first substrate 12a. First substrate chuck 14a may further
comprises a throughway 82 that may be in fluid communication with a pump system 84 to facilitate
obtaining a desired pressure within cavity 16a. Control of pump system 84 may be regulated by
processor 58.

10087} Furthermore, it may be desired to subject first and second substrates 12a and 12b to
substantially the same process conditions. To that end, referring to Fig, 29, a portion 86 of first
substrate 12a, shown in Fig. 4, is depicted, wherein portion 86 displays a level of planarity of first side
62a of first substrate 12a, First side 62a comprises a plurality of hills and valleys; however, only hill
88 and valley 90 are shown. The plurality of hills and valleys of first side 62a define an average plane
of planarity, shown as plane ‘a,” of first side 62a. However, the plurality of hills and valleys of first
sidq 62a may deviate from plane ‘a’ by differing magnitudes and whérein, for simplicity, each
deviation may be defined as Ay.,;. More specifically, a zenith of hill 88 ma.y deviate from plane ‘a’ a
magnitude A; and a nadir of valley 90 may deviate from plane ‘a’ a magnitude A,. The above may be
equally applied to second side 64a of first substrate 12a as well as first and second sides 62b and 64b of*
second substrate 12b. Referring to Fig. 30, a portion 92 of first substrate chuck 14a, shown in Fig. 4, is
depicted, wherein portion 92 displays a level of planarity of a surface 94 of first substrate chuck 14a.
Surface 94 comprises a plurality of hills and valleys; however, only hill 96 and valley 98 are shown.
The plurality of hills and valleys of surface 94 define an average plane of planarity, shown as plane ‘b,’

of surface 94. However, the plurality of hills and valleys of surface 94 may deviate from plane ‘b’ by



faces nold 28 19 16 8 Obtain a desired spatia

rel ati onshi p between second substrate 12b and second
fluid dispenser 40b to position polyneric material 42b
on second side 64b of second substrate 12b. | Total /
Substrate 40 Chart 3 (008%%T0 that end, the steps for
t he af orenenti oned net hod of processing first and
second sides 62a and 64a of first substrate 12a and
first and second sides 62b and 64b of second substrate
12b may be performed in parallel. Mre specifically,
anal ogous to that nentioned above with respect Chart
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{0090] Furthermore, a geometric location of first and second fluid dispensers 40a and 40b
with respect to first and second substrates 12a and 12b, respectively, may be substantially the same to
facilitate subjecting first and second substrates 12a and 12b to substantially the same process
conditions. More specifically, a distance between first fluid dispenser 40a and first substrate 12a may
be substantially the same as a distancé between second fluid dispenser 40b and second substrate 40b.
{6091} To further facilitate first and second substrates 12a and 12b being subjected to

substantially the same process conditions, a reflectivity of surface 94 of first and second substrate



66a and a substrate of third and fourth substrates 12c
and 12d of second nodul e 66b may be patterned while
concurrently the remaining substrate of first and
second substrates 12a and |I2b of first Mdul e 66a and
the remaining substrate of fhird and fourth substrates
12c and |12d of second nodule 666 nay be in the

i nput/out put process. Mre specifically, first
substrate | 2a nay be patterned as anal ogous to that of
steps 204 and 206 nentioned above with respect to
Figs. 8 and 15 and third substrate 12c may be
patterned as anal ogous to that of steps 222 and 226
ment i cheld 1above may telubstammatsenteGucitha)Se sollificalfi@ndBiZross-lidkihg of
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respecly 9. Fldsid® and 25 (or anal ogous to that of
step szcﬁ%ﬁﬁggﬁ%d above with respect to Figs. 15 and

19). Please note for sinplicity of illustration,
tenplate 26 is shown as a dashed rectangl e.

[0084] Referring to Fig. 27, in a further exanple,
second substrate 12b nmay be pattenmed as anal ogous to
that of steps 204 and 206 nentioned above with respect
to Figs. 8 and 15 and fourth substrate 12d may be
patterned as anal ogous to that of step 226 menti oned
above with respect to Figs. 15 and 21 Concurrently,
first substrate 12a may be positioned upon first
substrate chuck 14a as anal ogous to that of step 206
nmenti oned above with respect to Fig. 8 and 15 and
third substrate 12c may be renoved (or renoved and
flipped) fromthird substrate chuck 14c anal ogous to
that of step 230 nentioned above with respect to Figs.
15 and 25 (or anal ogous to that of step 222 nenti oned
above with respect to Figs. 15 and 19). [0085]To t hat
end, enploying first and second nodul es 66a and 66b
and the process nentioned above with respect to Fig.
15, a substrate having a patterned forned on first and
second sides thereof nay be formed every /1 seconds,
with n seconds being the tinme to pattern a side of the
substrate. [00861Referring to Fig. 28, a
cross-sectional view of first substrate chuck 1l4a
having first substrate 12a positioned thereon is
shown. First substrate chuck 14a may conprise
&plurality of |ands 68 positioned around an active
area 80 of first substrate 12a. First substrate chuck
1l4a may further conprises a throughway 82 that may be
in fluid comunication with a punp system 84 to
facilitate obtaining a desired pressure within cavity
16a. Control of punp system 84 nay be regul ated by
processor 58. 100871Furthernore, it may be desired to
subject first and second substrates 12a and 12b to
substantially the sane process conditions. To that

end, referring to Fig. 29, a portion 86 of first
substrate 12a, shown in Fig. 4, is depicted, wherein
portion 86 displays a |level of planarity of first side
62a of first substrate 12a, First side 62a conprises a
plurality of hills and valleys; however, only hill 88
and valley 90 are shown. The plurality of hills and
val l eys of first side 62a define an average pl ane of

pl anarity, shown as plane "a,' of first side 62a.
However, the plurality of hills and valleys of first
side 62a may deviate fromplane "a' by differing

magni tudes and wherein, for sinplicity, each deviation



with respect to first and second substrates 12a and
126, respectively, may be substantially the sane to
facilitate subjecting first and second substrates 12a
and 126 to substantially the same process conditions.
More specifically, a distange between first fluid

di spenser 40a and first substrate 12a may be
substantially the same as a di stance between second
fluid di spenser 40b and second substrate 40b. [0091] To
further facilitate first and second substrates 12a and
12b being subjected to substantially the sane process
conditions, a reflectivity of surface 94 of first and
seconovipahbstiaatE®1s:19 chucks 14a and 14b may be
substantially the same such that the solidification
and/ or Cross- |kn§ na, F flrstdand second mater | %s 2a
and 42b may be”SGBSTARITHE T Adaond SRRt GEEI T hosaphy
enbodPERTE sthodopipriigesent i nvention descri bed above
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1. A geled for patterning first and second substrates
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in said nanoi
with §3W86ﬁ§n0|npr|nt nDId assenbly while concurrently
posi ti oni rgth sdlifigt sgeondubsetbdtinzatbRctaim sabste@gip thekame process
subst eati@nschuck; separating said nanoi nprint
nol d assenbly from said nanoi nprint material on said

first substrate; positioning a nanoinprint material on

said seco l%d s U'B'g Fﬂéf’fl és .recited in c]asm 1 Fué]ﬁ’b’%hﬁ@g tgeé e)aof fe‘n?vgg said second
subst Phgree Fomstid ssmiddubfiate gicks ubst r at e chuck whi | e
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SN e
nanoi AP 3PP ol d assenbl y; separating said
nanoi nprint nold assermbly from said nanoi npri nt
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5. The method as recited in claim 1 wherein the step of positioning said first substrate
further comprises a step of obtaining a spatial relationship between a third substrate and said
nanoimprint mold assembly and forming a pattern in a nanoimprint material on said third substrate,

said third substrate being positioned on said second substrate chuck.

6. The method as recited in claim 1 wherein the step of obtaining a spatial relationship
between said first substrate and said nanoimprint mold assembly further comprises a step of

concurrently removing a third substrate from said second substrate chuck.



2. The method as recited in claim21 further including
the step of renoving said second substrate from said
second substrate chuck. 3. The met hod as
recited in claim1l wherein the step of renoving said
first substrate further conprises a step of flipping
said first substrate 180 degrees with respect to said
nanoi nprint nold assenbly. 4. The method as
recited in claim2 wherein the step of renoving said
second substrate further conprises a step of flipping
sai d second substrate 180 degrees wth respect to said
nanoi nprint nold assenbly. 5. The nethod as
recited in claiml wherein the step of positioning

said first subgt rﬁé’fhfo@a fela&{e& 1F‘§Jm P»Qﬂﬁé‘iﬁ !h§s€‘e§ ofﬁenﬁ@u%ﬁandﬁrst substrate
obt ai P omtsgd f%st axes%ate cguck ¥u1%1er. com nses s!e&ﬂg roacurrengy ep n§o10nmg a {‘hxrd substrate on

subst nanoi

forn1ﬁ§“§sﬁ§F?€¥% in a nan0|npr|nt material on sald
third substrate, said third substrate being positioned
on sai d secondrnsHdasd & atifd it i Keurther including trarBlatingl i@ firk¥era Bosla

as re&fska‘?eq Jclgab%lxtger;!:aBae D& Ll {16 or?gﬁ&atgf obtaining a

spatia re ation fween sal d Tirst substrate and
sai d nanoi npri nt nDId assenbly further conprises a
step of céncurThengtogasredisbivéliaig! frthertiicludinesediretsyidiirant seom
sai d aeeatelcsds bl At Rpedaidd o saiddikst and second substrétes. The met hod
as recited in claim1 wherein the step of renpving
said first substrate fro first substrate chuc
Further | oOfpr iAok BB Ro AED PR SPBePE PR o
t hi r dsy$ubsid mgthod copprisipafbertepsiof st substrate chuck.
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subst ragringrig moid dgmisip@iit coernrreatly bigainpe £ fyeirdliptivilrdationthy betvaendaid
fir st scantuSRe aachidtbRabibabi@Suck. 10. A nethod for
processing first and second substrates in a
nan0|npr|nt l'ithography system said nethod conprising
the steps 'bf: Themanodsegpiedin eyim |y wherg sidfrsgpg e tstites o

r el at fubjsstsdip pbsettelveienamg prbdess opditionsbst rat e chuck and a
nanoi nprint nold assenbly and a second spatia

: g: g: : 82: 'ii P, 'qu &J\R}gge Ars] Ha‘gtej ik 841 g’qjhgelr]; the{ S%% of M‘inb Qliesued spatxal
ol d HARGTHEPFREHGrH RER TRy SR oD E R
be i {3 Feprndibsivate oasaidaaaest mppFdtashucrat erial on said first
substrate, positioned on said first substrate chuck,

vvnb: h sai dpan ofmmmom;s reb¥iRd ,s;icm ﬁ)ménythé@t% &f@otmg 9&5&@5& hy
0 ai ni.n

secon T latxo%% g‘?e eetn saxdesecansd Qt%str(a]te and sax% se c!l sugsisratte cQtick P r;hﬁr mclﬁdes remO\(I%ng
11. THE e Hytredem pig P‘ts’éﬁ“di °ﬁsak‘1 Feaqnilﬁuassa%@%c ein said

first and second substrates are subjected to

substanti a.| y Thé@ets@diBciRd iD8RS B whdtihdslePdT Semoving said second shidtrate
The nﬁ&h@r%@n sd. s@r%f g %;qng sdl sgcl)ngls tr;tg 188\’&%@@ lfvnbrgs & ta%glﬁgno%nnt
obtalnuE% a esiTe spat 1 al atlons I p ween sai d
secon®¢HHEPr ate and said second substrate chuck
further includes positioning said second substrate on
sai d secomd sulashdthad £ re@itadi Haim 10 further includhg posifidaing i filkt@dstr&tSon
reci t gdsipGl@lm10 wherein the step of obtaining a
desired spatial relationship between said second
substrate and said second substrate chuck further

i ncl udes renoving said second substrate from bei ng
positioned on said second substrate chuck. 14.
The nmethod as recited in claim12 wherein the step of
renovi ng sai d second substrate further conprises a

step of flipping said second substrate 180 degrees

with respect to said nanoinprint nold assenbly.

15. The nmethod as recited in claim 10 further



22 16. The nmethod as recited in claim10
further including positioning said nanoinprint

material on said first substrate. 17. The
method as recited in claim210 further including
separating sai d nanoi nprint,,nol d assenbly fromsaid
nanoi nprint material on said first substrate.

18. A nanoinprint |ithography system for patterning
first and second substrates, said system conprising: a
nanoi nprint nold assenbly, a translation stage
spaced-apart from said nanoi nprint nold assenbly;

first and second fluid dispensers to position

nanoi mpri ns. f | Ticdetiod assaited infelbim 3¢ fuchbrchelsdirg pRitlond 1™ hanaibeist,
I €S peGhtbrMeh Mid first substrate. @ f i rst substrate chuck coupl ed
to said translation stage, said first substrate chuck
having said first substrate positioned thereon;

a second Sibst FEMEhERIEIES BRI RErhedeudnesrringied ’E‘E"i“’d’i’f‘t mold
st age syl flomsseid vingimpgivl pattrielah eiddhiwdkralravi ng sai d ' second
substrate positioned thereon; wth said

transl ati aR. st ﬂ%onﬁén‘xt@i{h%gﬂ }[ﬁ er)( foglat@x%’ngﬂ'st §n%|segon§ Julgst?‘a'tes gaﬂid
second substrate chucks 1n first and Second positions
with PEEPBEY™ % said nanoi nprint nold assenbly such

t hat sai d aaAePiFrddiesenbtyl d assenbly may inprint a
pattern onteseionfgspdcd-apait Fr&i saidmebingee ondassublgt r at es

whi | e congix heRthdiu thp@ds&]s t6YdsitRdn ga%ﬁp?xﬁ gm@&@%d f@Jt and second

rel atiQn %rgegggmeen the remaining substrate of said
first and Seco d substrates and either said first or
second su Bé’xfsfsattstéiteéwwkttpleﬁﬁﬁid translation staggy sgiﬁﬁrga{bﬁatgc}bgc{c kawig said
bei ng figiatbite edsiddedsigedy; t hat said first and second

substr at e a¢&d &b@it&ﬁﬁc@d)uﬂle@ toSAitaSds R dtadd, k)i sdcbh@ suSsB R huck having

proces@sg&@g rh&%&mmdmmen 19. The system as recited
inclaiml sald translation stage furth

conpri ses Wé‘h g f"?;{a“gt BEFSTRYEY piagye PO e sEHd f)‘t’mﬁerfh‘ﬁ'&“‘ frgirst

per pe fnd seeqndl mppitionsyvith pert tp Frdinaoigprinigeld assembly such that 2id nandfthygint mold
SYSt ensealbly :Ih@(i‘d'uih&d pattéin @lomdiofBaid st firld ebdA@dubstrdtes Ivhiie bd@rradtly obtaining
robot a Ilegre a%ﬁl géla@dﬂsh%@ét\geexr the') r%xnmgostﬁtg %&El&jf s %*?&Jn@!u@ﬁatcs and

upon % BN p second ubstrate chucks,

r espelt'T VI “‘”%ﬁﬂ YiF8F Penove said first and second
subst r at egvith 1 mitembeits falitraise sughviit sejiired prd seanBesbsiratgr s subjected to
C huc k sipstantigypie Gdrie prédedg conditions. 21. The system as
recited in claim 18 mherein said systentfurther
conprises g plyra
22. The sygted&eg
syst elfFSiayay @Bﬁﬁbﬂ’t agis Wpﬁi‘l‘“ﬂt“’é‘l" fatd)‘}‘e% ft2ef-| ui d

di spensers. 23. A nanoinprint |ithography

syst em f ono.pat thegyRénGredited iSlaim ﬁ@@tﬁbﬂﬂeludtngi 1okt to ﬁﬁdonéaﬂlﬂstahd

subst ge@o'ﬁoesﬁystraﬁ?d sﬁy f?tgt %ﬂe‘éo‘RE’Btfstra% cﬂxgis éesl%glveayrr%n}i Fuﬁer r%ge%a

conpr I ST nanol
np i’ rst anqgeconslsu strates from said first and second substrate chucks, respecti ely

stén‘n: a¥ refttecan Hatm }8 V' erem si%tra \Ai,]a%on sta%% further camprlses a

21, The system as recited in claim 18 wherein said system further comprises a plurality
of substrate chucks.
22. The system as recited in claim 18 wherein said system further comprises a plurality

of fluid dispensers.

23, A nanoimprint lithography system for patterning first, second, third, and fourth

substrates, said system comprising;



a first and a second substrthe chuck having said first
and second substrates positioned thereon,
respectively; a second nodul e conprising: a second

nanoi npri nt nold assenbl y; athird and a
fourth substrate chuck havizgg said first and second
substrates positioned thereon, respectively; a

transl ati on stage spaced-apart fromsaid first and
sai d second nanoi nprint nold assenblies having said
first, second, third, and fourth substrate chucks
coupled thereto, with said translation stage
alternatively placing said first and secondMbdul es in
first and .secatk passiid oNs Wi th respect to said first

and second nangj. enbl i es, respectively,
such that in sa?gpa?‘:”%m%{ggsfe?’?l n said f

nanoi npri nt mof G 3¢ & &ropd %‘}bs‘i‘?'&)?huf“n‘ﬁ?"i; fit f'é‘ Eijéfct’“éf‘tltmﬁfﬁ Pesigped
of said fithesen ramgtivsicond substrates and said second
nanoi npr i nisecs®mmctuasa@dab:y may inprint a pattern on one

of said third ?A@&&%M&nﬁ&r&&&{b@t es while concurrent ly
obt ai ni ng a de?s tlhrrdta%d azrgx% sgbst&tefctiuck§%vm gprs é’l% sec \éeu%strates po%moned

remai ni ng subs
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chuck and agbtligionstaggsp@cdal@s irsredid Sqgatdisad sechr@ habimpingtoidgssemblies
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with said first and second substrates being subjected
to substantially the sane process conditions.

28. The nethod as recited in claim27 further
including the step of renpving said second substrate
fromsaid second substrate 2ghuck. 29. The

nmet hod as recited in claim?28 wherein the step of
renmoving said first substrate further conprises a step
of flipping said first substrate 180 degrees with
respect to said nold assenbly. 30. The net hod
as recited in claim28 wherein the step of renoving
said second substrate. further conprises a step of
f1ipping salidinSaaRATorSHDSlaleE80 degrees with
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substrate belng positioned on said second substrate
chuckeonditions. 32. The nethod as recited in claim27
wherein the step of obtaining a spatial relationship
bet ween sai.d frh¢sathoddd Bsited iatlam 2irickhs adlwlingthd sdp A sBevirh baig second

furt gl £OIRLIdSESd dvak&fuRl concurrently renoving a
third substrate from said second substrate chuck.

33. The nethod as recited in claim?27 wherejn I?% step
of renovi Ay sdirerahes s fecietipdtn e rReRIeTe g P frst vt
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concurrently positioning a third substrate on said

first su b‘%& I at'l%e rgét’”dg;h recited in claim 28 wherein the step of removing said second substrate
further comprises a step of flipping said second substrate 180 degrees with respect to said mold

assembly.

31. The method as recited in claim 27 wherein the step of positioning said first substrate
further comprises a step of obtaining a spatial relationship between a third substrate and said mold
assembly and forming a pattern in a material on said third substrate, said third substrate being

positioned on said second substrate chuck.

32, The method as recited in claim 27 wherein the step of obtaining a spatial relationship
between said first substrate and said mold assembly further comprises a step of concurrently removing

a third substrate from said second substrate chuck.

33. The method as recited in claim 27 wherein the step of removing said first substrate
from said first substrate chuck further comprises a step of concurrently positioning a third substrate on

said first substrate chuck.



