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ABSTRACT

In an imprint method of an embodiment, in the imprinting of
an imprint shot including an outermost peripheral region of a
substrate where resist is not desired to be entered at the time

of imprinting, light curing the resist is applied to a light
irradiation region with a predetermined width including a
boundary between the outermost peripheral region and a pat
tern formation region more inside than the outermost periph
eral region, whereby the resist which is to enter inside the
outermost peripheral region is cured. Then, light curing the
resist filled in a template pattern is applied onto a template.
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IMPRINT METHOD, IMPRINT APPARATUS,
AND METHOD OF MANUFACTURING
SEMCONDUCTOR DEVICE
CROSS-REFERENCE TO RELATED
APPLICATIONS

0001. This application is based upon and claims the ben
efit of priority from Japanese Patent Application No. 2011
208114, filed on Sep. 22, 2011; the entire contents of which
are incorporated herein by reference.
FIELD

0002 An embodiment described herein relates generally
to an imprint method, an imprint apparatus, and a method of
manufacturing a semiconductor device.
BACKGROUND

0003. In a process for manufacturing a semiconductor
device, as a technique for simultaneously realizing the for
mation of a fine pattern of not more than 100 nm and mass
productivity, an optical nanoimprint method of transferring a
pattern of an original plate (template pattern) on a transferred
Substrate (such as a wafer) has attracted attention. In the
optical nanoimprint method, a template formed with a pattern
to be transferred is pressed against a photocurable material
layer (resist layer) coated on a wafer, and the resist layer is
cured by light irradiation, whereby the pattern is transferred
to the resist layer. The optical nanoimprint method is
expected to be applied to semiconductor lithography.
0004. In the optical nanoimprinting, when a template is
pressed against resist coated on a shot (edge shot) of a wafer
outer peripheral portion by an inkjet method, the resist is
spread due to the Surface tension. Then, the resist spreads to
the rear surface side of the wafer across a resist elimination

region provided at the wafer outer peripheral portion. Thus,
the rear surface of the wafer may be contaminated. Further,
the resist spreads on a template surface on the resist elimina
tion region and in a template pattern portion (recess). Thus,
the cured resist stuck to the template side may be peeled from
the template.
0005 Thus, there is a problem that yield is reduced by
contamination of the wafer rear Surface and peeling of the
resist. Further, a semiconductor manufacturing device is con
taminated by the contamination of the wafer rear Surface and
the peeling of the resist, so that since the contamination is
required to be removed, there is a probleman operating rate is
reduced. Thus, it is desirable to perform imprinting while
preventing resist from spreading in an undesired region of a
Substrate outer peripheral portion.
BRIEF DESCRIPTION OF THE DRAWINGS

0006 FIG. 1 is a view illustrating a configuration of an
imprint apparatus according to an embodiment;
0007 FIG. 2 is a view for explaining an edge shot and a
resist elimination region;
0008 FIG. 3 is a view for explaining a resist dropping
position in the edge shot;
0009 FIG. 4 is a view illustrating a UV light irradiation
region according to the embodiment;
0010 FIG. 5 is a view for explaining movement of an
aperture; and
0011 FIG. 6 is a view illustrating another configuration
example of a UV light source for outer periphery.

DETAILED DESCRIPTION

0012. In general, according to one embodiment, an
imprint method is provided. In the imprint method, resist is
dropped in a pattern formation region more inside than an
outermost peripheral region as a region on a Substrate where
the resist is not desired to be entered at the time of imprinting.
Then, a template pattern of a template is pressed against the
resist on the substrate for each imprint shot, whereby the
resist is filled in the template pattern for each imprint shot. In
the imprinting of the imprint shot including the outermost
peripheral region, when the template pattern is pressed
against the resist, light curing the resist is applied to a light
irradiation region with a predetermined width including a
boundary between the outermost peripheral region and the
pattern formation region, whereby the resist which is to enter
inside the outermost peripheral region is cured. Then, light
curing the resist filled in the template pattern is applied onto
the template.
0013 Exemplary embodiments of an imprint apparatus,
and a method of manufacturing a semiconductor device will
be explained below in detail with reference to the accompa
nying drawings. The present invention is not limited to the
following embodiment.
Embodiment

0014 FIG. 1 is a view illustrating a configuration of an
imprint apparatus according to an embodiment. An imprint
apparatus 101 performs imprint lithography such as optical
nanoimprint lithography and transfers a template pattern
(such as a circuit pattern) of a template (original plate) T to a
transferred substrate (processed substrate) such as a wafer W.
0015. In the imprint apparatus 101 of the present embodi
ment, when a shot (edge shot) of an outer peripheral portion
of the wafer W is imprinted, UV light is applied to a resist
elimination region (outermost peripheral region) provided at
the outer peripheral portion of the wafer W and a region
slightly more inside than the resist elimination region.
According to this constitution, the resist entering the resist
elimination region is cured by UV light, so that the resist is
prevented from entering the resist elimination region.
0016. The imprint apparatus 101 is provided with a con
troller 1, an original plate stage 2, a Substrate chuck 4, a
sample stage 5, a reference mark 6, an alignment sensor 7, a
liquid dropping device 8, a stage base 9, a UV light source
(first light irradiation-unit) 10X, a plate stage 11, a CCD
(Charge Coupled Device) camera 12, an original plate con
veyance arm 13, a UV light source (second light irradiation
unit) 52 for outer periphery, an aperture A, an aperture mov
ing unit 50A, and a UV light source moving unit 50B for outer
periphery.
0017. The plate stage 11 has a horizontal main surface, and
the sample stage 5 moves on the main Surface. The sample
stage 5 places the wafer W thereon and moves in a plane
(horizontal plane) parallel to the wafer W placed thereon.
When resist 32 as a transfer material is dropped on the wafer
W, the sample stage 5 moves the wafer W downward the
liquid dropping device 8. When imprinting processing is
applied to the wafer W, the sample stage 5 moves the wafer W
downward the template T.
0018. The template T has a groove (concaves and con
vexes) with a desired pattern as a template pattern. The tem
plate T is produced using a material through which light (Such
as UV light) curing a UV curable resin is transmitted.
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0019. The substrate chuck 4 is provided on the sample
stage 5. The substrate chuck 4 fixes the wafer F to a predeter
mined position on the sample stage 5. The reference mark 6 is
provided on the sample stage 5. The reference mark. 6 is used
for detecting the position of the sample stage 5 and used when
the wafer W is loaded on the sample stage 5.
0020. The stage base 9 supports the template T and so on
and, at the same time, presses the template pattern of the
template Tagainst the resist32 on the wafer W. The stage base
9 moves in an up and down direction (vertical direction),
whereby pressing the template T against the resist 32 (im
printing) and releasing of the template T from the resist 32
(demolding) are performed.
0021. The original plate stage 2 is provided on the bottom
surface side (wafer W side) of the stage base 9. The original
plate stage 2 is fixed to a predetermined position from the rear
surface side of the template T (surface on the side on which
the template pattern is not formed) by vacuum contact or the
like.

0022. The alignment sensor 7 is provided on the stage base
9. The alignment sensor 7 performs position detection of an
alignment mark provided on the wafer W and an alignment
mark provided on the template T. When alignment of the
template T is performed with respect to an imprint shot on the
wafer W, the position of the sample stage 5 on which the wafer
W is placed is controlled so that the alignment mark of the
template T and the alignment mark of the wafer W overlap
each other.

0023 The liquid dropping device 8 drops the resist 32 on
the wafer W. The resist32 is a UV curable resin, for example.
The liquid dropping device 8 is an ink-jet resist dropping
device, for example.
0024. The UV light source 10X is a light source irradiating
UV light and is provided above the stage base 9. After the
filling of the resist 32 in the template pattern, the UV light
source 10X applies UV light to the entire surface of the
imprint shot from above the template T in such a state that the
template T is pressed against the resist 32.
0025. The UV light source 52 for outer periphery applies
the UV light to a predetermined region on the template T (on
the imprint shot). The UV light source 52 for outer periphery
52 irradiates the UV light from above the resist elimination
region provided in the edge shot. The resist elimination region
is the outermost peripheral portion of the wafer W and a
region where the resist 32 is not desired to be entered (undes
ired region).
0026. The aperture A is opened only in a predetermined
region corresponding to a curing light irradiation region 31 so
that the UV light is applied to the resist elimination region and
a region (the curing light irradiation region 31) slightly more
inside than the resist elimination region, and, at the same
time, the UV light is prevented from applying to other region.
The aperture A has a substantially flat plate shape, for
example. The aperture A is arranged so that the main Surface
of the wafer W, the main surface of the template T, and the
main surface of the aperture Aare parallel to each other. When
the edge shot is imprinted, the aperture A is moved on the
curing light irradiation region 31 (near the resist elimination
region). The UV light from the UV light source 52 for outer
periphery is applied to the curing light irradiation region 31
through the aperture A.
0027. Theaperture moving unit 50A supports the aperture
A and moves the aperture A in a plane (horizontal plane)
parallel to the main surface of the aperture A. The aperture

moving unit 50A moves the aperture A in an X direction in the
horizontal plane and aY direction in the horizontal plane. The
aperture moving unit 50A rotates the aperture A in the hori
Zontal plane.
(0028. When the edge shot of the wafer W is imprinted, the
aperture moving unit 50A moves the aperture A to the inside
of the imprint shot. Then, the aperture moving unit 50A
rotates the aperture A in the horizontal plane so that the
opening of the aperture A is provided above the curing light
irradiation region31. In other words, the aperture moving unit
50A rotates the aperture A in the horizontal plane for each
imprint shot so that the UV light is applied to the curing light
irradiation region 31. When other than the edge shot of the
wafer W (shot at the central portion) is imprinted, the aperture
moving unit 50A moves the aperture A outside the imprint
shot.

(0029. The UV light source moving unit 50B for outer
periphery supports the UV light source 52 for outer periphery
and moves the UV light source 52 for outer periphery in a
plane (horizontal plane) parallel to the main Surface of the
aperture A. The UV light source moving unit 50B for outer
periphery moves the UV light source 52 for outer periphery in
the X direction in the horizontal plane and the Y direction in
the horizontal plane.
0030. When the edge shot of the wafer Wids imprinted, the
UV light source moving unit 50B for outer periphery moves
the UV light source 52 for outer periphery to above the
opening of the aperture A and is turned on. When other than
the edge shot of the wafer W (shot at the central portion) is
imprinted, the UV light source moving unit 50B for outer
periphery moves the UV light source 52 for outer periphery
outside the imprint shot and turns off the UV light source 52
for outer periphery.
0031. In the present embodiment, when the edge shot is
imprinted, light with a wavelength curing a UV curable resin
is applied to the curing light irradiation region 31 by the UV
light source 52 for outer periphery. Consequently, before the
resist 32 is diffused in the resist elimination region, the resist
32 is cured near a boundary between the curing light irradia
tion region 31 irradiated with the UV light by the UV light
source 52 for outer periphery and a region not irradiated with
the UV light.
0032. The CCD camera 12 images the resist32 being filled
in the template pattern of the template T through the substan
tially transparent template T. The CCD camera 12 is provided
above the stage base 9.
0033. The original plate conveyance arm 13 conveys the
template T in the imprint apparatus 101. The original plate
conveyance arm 13 conveys the template T. conveyed from
outside the imprint apparatus 101, to the position of the origi
nal plate stage 2.
0034. The controller 1 controls the original plate stage 2,
the Substrate chuck 4, the sample stage 5, the alignment
sensor 7, the liquid dropping device 8, the stage base 9, the
UV light source 10X, the plate stage 11, the CCD camera 12.
the original plate conveyance arm 13, the UV light source 52
for outer periphery, the aperture A, the aperture moving unit
50A, and the UV light source moving unit 50B for outer
periphery.
0035. When imprinting is applied to the wafer W, the resist
32 is previously dropped on the wafer W. Specifically, the
resist 32 as a material solidified by light irradiation is coated
on only an effective region (pattern formation region) of the
imprint shot (corresponding to one shot) on the wafer W.

US 2015/01 18847 A1

0036. After that, the wafer W is moved directly below the
template T. Then, the template pattern is pressed against the
resist 32 on the wafer W. Consequently, the resist32 is started
to be filled in the template pattern.
0037. After the completion of the filling of the resist in the
template pattern, the UV light is applied to the entire surface
of the template T, whereby all the resist32 is cured. After that,
the template T is released from the resist 32. Consequently, a
transfer pattern corresponding to the template pattern is pat
terned on the wafer W.

0038. The imprint apparatus 101 applies the UV light from
the UV light source 52 for outer periphery to the curing light
irradiation region 31 during the filling of the resist 32 in the
template pattern, for example. The imprint apparatus 101 may
apply the UV light from the UV light source 52 for outer
periphery to the curing light irradiation region 31 during the
alignment of the template T to the wafer W.
0039 FIG. 2 is a view for explaining the edge shot and the
resist elimination region. FIG. 2 is a top view of the wafer W.
The outermost periphery of the wafer W, is a line 23, and a line
22 is provided slightly more inside than the line 23. The
imprint pattern is formed in a region (imprint pattern forma
tion region) more inside than the line 22. A region held
between the lines 22 and 23 is a resist elimination region 25.
In other words, the line 22 is a boundary between the resist
elimination region 25 and the imprint pattern formation
region.
0040. A plurality of imprint shots are set in the wafer W.
Rectangular regions illustrated more inside than a line 24 are
imprint shots. Among the imprint shots, the imprint shot
having a region overlapping the resist elimination region 25
even in part is an edge shot 21. In other words, the edge shot
21 includes a portion of the resist elimination region 25 in its
shot region.
0041 FIG. 3 is a view for explaining a resist dropping
position in the edge shot. Since the edge shot 21 overlaps a
portion of the resist elimination region 25, the resist 32 is not
required to be coated on the entire region in the shot. In the
edge shot 21, a region required to be coated with the resist 32
is a region (free from the resist elimination region 25) pro
vided more inside than the resist elimination region 25.
Accordingly, when the edge shot 21 is imprinted, the resist 32
is dropped on a region more inside than the resist elimination
region 25 (the curing light irradiation region 31). The curing
light irradiation region31 has an arbitrary width including the
boundary (line 22) between the resist elimination region 25
and the imprint pattern formation region.
0042. In the present embodiment, when the edge shot 21 is
imprinted, the UV light is applied to the curing light irradia
tion region 31. Specifically, the UV light is applied to the
curing light irradiation region 31 simultaneously with or
before the pressing of the template T against the resist 32.
Before the completion of the filling of the resist 32 in the
template pattern, while the template T is brought into contact
with the resist32, the UV light continues to be applied to the
curing light irradiation region 31.
0043. According to the above constitution, when the
imprint pattern is formed at the edge shot 21 overlapping the
resist elimination region 25, the resist 32 can be solidified
immediately before the resist 32 reaches the resist elimination
region 25, and the resist 32 can be prevented from spreading.
Accordingly, the resist 32 does not enter inside the resist
elimination region 25, and the imprint pattern can be formed
on the wafer W center side of the edge shot 21 (pattern
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formation region). Consequently, the number of devices
obtained from the single wafer W is increased, and the device
productivity is dramatically improved.
0044) When the resist 32 is cured at a boundary (near the
line 22) between the curing light irradiation region 31 and the
region more inside than the curing light irradiation region 31,
so that the resist 32 does not enter inside the curing light
irradiation region 31, the irradiation of the UV light may be
stopped before the completion of the filling of the resist 32.
0045 FIG. 4 is a view illustrating a UV light irradiation
region according to the embodiment. As illustrated in FIG. 4.
in the present embodiment, when the template T is pressed
against the resist32, UV light 41 is applied to the curing light
irradiation region31. Consequently, if the resist32 is to move
inside the resist elimination region 25 during the filling of the
resist in the template pattern, for example, the resist 32 is
cured by the UV light 41 in a region on the inner peripheral
side of the curing light irradiation region 31 (a region between
the resist elimination region 25 and the dropping position of
the resist 32). Accordingly, the resist 32 does not protrude
outward from a region irradiated with the UV light 41.
0046 When imprinting is performed at each of the edge
shots 21 on the wafer W, the UV light 41 is applied to the
curing light irradiation region 31 with respect to each of the
edge shots 21. Consequently, in each of the edge shots 21, the
resist 32 can be prevented from spreading in an undesired
region.
0047. After the completion of the filling of the resist in the
template pattern, the UV light 41 is applied from the UV light
source 10X to all the imprint shots through the template T. At
this time, the aperture moving unit 50A moves the aperture A
outside the imprint shot, and, at the same time, the UV light
source moving unit 50B for outer periphery moves the UV
light source 52 for outer periphery outside the imprint shot.
The irradiation with the UV light 41 from the UV light source
10X cures the resist 32 filled in the template pattern. After
that, the template T is released from the resist32, whereby the
template pattern is transferred to the resist 32.
0048 Subsequently, the movement processing of the aper
ture A will be described. FIG. 5 is a view for explaining the
movement of the aperture. The aperture A has a light shield
ing portiona2 shielding the UV light from the UV light source
52 for outer periphery and an opening all through which the
UV light is passed. The opening all has a fan shape corre
sponding to the shape of the resist elimination region 25, for
example. The outer diameter and the inner diameter of the fan
shape of the openingal are parallel to the outer diameter of the
wafer W (the resist elimination region 25). In other words, the
opening shape all has a shape Substantially similar to the
curing light irradiation region 31.
0049. When imprinting is performed, the imprint shot to
be imprinted moves downward the template T. When the
imprint shot is the edge shot, the aperture A is moved in a
plane parallel to the main surface of the aperture A, whereby
the aperture A is moved above the template T. Then, the
aperture A is rotated in a plane parallel to the main Surface of
the aperture A, whereby the opening all of the aperture A is
moved on the resist elimination region 25. In other words,
when the aperture A is viewed from the top surface, the
aperture A is rotated so that the resist elimination region 25
and the opening all substantially overlap each other. The UV
light source 52 for outer periphery is further moved above the
opening a 1.
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0050. After that, the UV light from the UV light source 52
for outer periphery is applied to the curing light irradiation
region 31 through the opening a1, and, at the same time, the
resist 32 is filled in the template pattern. Thereafter, the UV
light source 52 for outer periphery is turned off, and the UV
light source 52 for outer periphery and the aperture A are
moved outside the template T. Then, the UV light from the
UV light source 10X is applied to the resist 32 through the
template Tin Such a state that the template T is pressed against
the resist 32. After the resist 32 is cured, the resist 32 is

released from the template T.
0051. In the wafer W, a processing of moving the imprint
shot to be imprinted downward the template T, a processing of
filling the resist 32 in the template pattern at each imprint
shot, a processing of applying the UV light from the UV light
source 10X to the resist 32 and curing the resist 32, and a
processing of releasing the template T from the resist 32 are
repeated. When the imprint shot is the edge shot, the resist 32
is filled while the UV light from the UV light source 52 for
outer periphery is applied to the curing light irradiation region
31 through the opening al. Consequently, in the wafer W, the
template pattern is transferred at all the imprint shots.
0052. As described above, in the present embodiment,
when the edge shot is imprinted, the UV light is applied to the
curing light irradiation region 31, and therefore, the resist 32
does not enter the resist elimination region 25, the rear surface
of the wafer W, the template pattern on the resist elimination
region 25, and so on. Thus, the resist elimination region 25.
the rear surface of the wafer W. and the template pattern on the
resist elimination region 25 can be prevented from being
contaminated. Accordingly, reduction in yield can be pre
vented. Further, since contamination of a semiconductor

manufacturing apparatus can be prevented, reduction of oper
ating rate in the semiconductor manufacturing apparatus can
be prevented.
0053. The UV light may be applied to the curing light
irradiation region 31 without using the aperture A, instead of
using the aperture A. In this case, a UV light Source for outer
periphery which can irradiate the curing light irradiation
region 31 is provided in the imprint apparatus 101.
0054 FIG. 6 is a view illustrating another configuration
example of a UV light source for outer periphery. FIG. 6 is a
top view of a UV light source (second light irradiation unit)
53 for outer periphery. The UV light source 53 for outer
periphery is a ring-shaped UV light source and applies UV
light to a ring-shaped region on the wafer W. The UV light
source 53 for outer periphery has a shape substantially similar
to the resist elimination region 25 and is configured to be
allowed to apply the UV light to the resist elimination region
25 and a region (ring-shaped region including the line 22)
slightly more inside than the resist elimination region 25.
0055 When the edge shot is imprinted, the UV light is
applied to the wafer W using the UV light source 53 for outer
periphery, whereby the UV light can be applied to the ring
shaped region including the line 22 without using the aperture
A

0056. The processing of applying the UV light to the cur
ing light irradiation region 31 when the edge shot is imprinted
is performed for each layer of a wafer process. Specifically, a
processed film is formed on the wafer W. and then the resist 32
is coated on the processed film. Then, the wafer W coated
with the resist32 is imprinted while the UV light is applied to
the UV light irradiation region, whereby, after that, the resist
pattern is formed on the wafer W. Then, the lower layer side

of the wafer W is etched using a resist pattern as a mask.
According to this constitution, an actual pattern correspond
ing to the template pattern is formed on the wafer W. When a
semiconductor device (semiconductor integrated circuit) is
manufactured, the film formation, imprinting, the etching
processing, and so on are repeated for each layer.
0057 The resist32 is not limited to a UV curable resin and
may be a resin cured by a wavelength other than the UV light.
Also in this case, light of a wavelength that can cure the resist
32 is applied to the resist 32.
0.058 As described above, according to the embodiment,
since the UV light is applied to the curing light irradiation
region 31 as the outer peripheral portion of the wafer W in the
imprinting, the resist32 can be prevented from entering inside
the resist elimination region 25. Accordingly, imprinting can
be performed while preventing the resist32 from spreading in
the undesired region of the outer peripheral portion of the
wafer W.

0059 While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, Substitutions and changes in the form of the
embodiments described herein may be made without depart
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover Such forms
or modifications as would fall within the scope and spirit of
the inventions.

1-17. (canceled)
18. An imprint method, comprising:
dropping resist in a pattern formation region more inside
than an outermost peripheral region which is a region on
a Substrate at a time of imprinting;
pressing a template pattern of a template against the resist
on the substrate for each imprint shot and thereby filling
the resist in the template pattern for each imprint shot;
in the imprinting of the imprint shot including the outer
most peripheral region, when the template pattern is
pressed against the resist, applying first light curing the
resist to a light irradiation region with a predetermined
width including a boundary between the outermost
peripheral region and the pattern formation region and
curing the resist which is near the boundary between the
outermost peripheral region and the pattern formation
region; and
applying second light, curing the resist filled in the tem
plate pattern, onto the template.
19. The imprint method according to claim 18, wherein
when the resist is filled, a position alignment processing
between a first alignment mark provided on the Substrate and
a second alignment mark provided on the template is per
formed, whereby the template is positionally aligned with
respect to a predetermined position on the Substrate, and
when the resist is cured, the first light is applied to the light
irradiation region during the position alignment processing.
20. The imprint method according to claim 18, wherein
when the resist is filled, a position alignment processing
between a first alignment mark provided on the Substrate and
a second alignment mark provided on the template is per
formed, whereby the template is positionally aligned with
respect to a predetermined position on the Substrate, and
when the resist is cured, after the position alignment process
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ing, the first light is applied to the light irradiation region
during filling of the resist in the template pattern.
21. The imprint method according to claim 18, wherein
when the resist which is near the boundary between the out
ermost peripheral region and the pattern formation region is
cured, the first light is applied to the light irradiation region
through an aperture shielding light applied to other than the
light irradiation region, and when the resist filled in the tem
plate pattern is cured, the second light is applied onto the
template without interposition of the aperture.
22. The imprint method according to claim 18, wherein
when the resist which is near the boundary between the out
ermost peripheral region and the pattern formation region is
cured, the first light is applied from a first light irradiation
unit, irradiating the first light, to the light irradiation region,
and when the resist filled in the template pattern is cured, the
second light is applied from a second light irradiation unit,
irradiating the second light, onto the template.
23. The imprint method according to claim 18, wherein the
resist is a UV curable resin, and the first light and the second
light are UV light.
24. An imprint apparatus, comprising:
a dropping unit which drops resist in a pattern formation
region more inside than an outermost peripheral region
which is a region on a Substrate at a time of imprinting;
an imprinting unit which presses a template pattern of a
template against the resist on the Substrate for each
imprint shot and thereby fills the resist in the template
pattern for each imprint shot; and
a light irradiation unit which performs a first curing pro
cessing of, in the imprinting of the imprint shot includ
ing the outermost peripheral region, when the template
pattern is pressed against the resist, applying first light
curing the resist to a light irradiation region with a pre
determined width including a boundary between the
outermost peripheral region and the pattern formation
region and curing the resist which is near the boundary
between the outermost peripheral region and the pattern
formation region and a second curing processing of
applying second light, curing the resist filled in the tem
plate pattern, onto the template and curing the resist
filled in the template pattern.
25. The imprint apparatus according to claim 24, further
comprising an aperture which shields light applied to other
than the light irradiation region,
wherein when the first curing processing is performed, the
light irradiation unit applies the first light to the light
irradiation region through the aperture, and when the
second curing processing is performed, the light irradia
tion unit applies the second light onto the template with
out interposition of the aperture.
26. The imprint apparatus according to claim 25, wherein
the aperture has a fan-shaped opening.
27. The imprint apparatus according to claim 26, wherein
the light irradiation unit rotates the aperture in a horizontal
plane for each imprint shot and thereby applies the first light
to the light irradiation region.
28. The imprint apparatus according to claim 24, wherein
the light irradiation unit has a first light irradiation unit which
applies the first light to the light irradiation region when the
first curing processing is performed and a second light irra
diation unit which applies the second light onto the template
when the second curing processing is performed.

29. The imprint apparatus according to claim 28, wherein
the second light irradiation unit is a ring-shaped light source.
30. A method of manufacturing a semiconductor device,
comprising:
dropping resist in a pattern formation region more inside
than an outermost peripheral region which is a region on
a Substrate at a time of imprinting;
pressing a template pattern of a template against the resist
on the substrate for each imprint shot and thereby filling
the resist in the template pattern for each imprint shot;
in the imprinting of the imprint shot including the outer
most peripheral region, when the template pattern is
pressed against the resist, applying first light curing the
resist to a light irradiation region with a predetermined
width including a boundary between the outermost
peripheral region and the pattern formation region and
curing the resist which is near the boundary between the
outermost peripheral region and the pattern formation
region;
applying second light, curing the resist filled in the tem
plate pattern, onto the template; and
processing the Substrate from above of cured resist and
thereby forming a pattern, corresponding to the template
pattern, on the Substrate.
31. The method of manufacturing a semiconductor device
according to claim 30, wherein when the resist is filled, a
positionalignment processing between a first alignment mark
provided on the Substrate and a second alignment mark pro
vided on the template is performed, whereby the template is
positionally aligned with respect to a predetermined position
on the substrate, and when the resist is cured, the first light is
applied to the light irradiation region during the position
alignment processing.
32. The method of manufacturing a semiconductor device
according to claim 30, wherein when the resist is filled, a
positionalignment processing between a first alignment mark
provided on the Substrate and a second alignment mark pro
vided on the template is performed, whereby the template is
positionally aligned with respect to a predetermined position
on the substrate, and when the resist is cured, after the posi
tion alignment processing, the first light is applied to the light
irradiation region during filling of the resist in the template
pattern.

33. The method of manufacturing a semiconductor device
according to claim 30, wherein when the resist which is near
the boundary between the outermost peripheral region and
the pattern formation region is cured, the first light is applied
to the light irradiation region through an aperture shielding
light applied to other than the light irradiation region, and
when the resist filled in the template pattern is cured, the
second light is applied onto the template without interposition
of the aperture.
34. The method of manufacturing a semiconductor device
according to claim 30, wherein when the resist which is near
the boundary between the outermost peripheral region and
the pattern formation region is cured, the first light is applied
from a first light irradiation unit, irradiating the first light, to
the light irradiation region, and when the resist filled in the
template pattern is cured, the second light is applied from a
second light irradiation unit, irradiating the second light, onto
the template.

