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DESCRIPTION
TITLE OF INVENTION: COMPONENT FOR PLASMA PROCESSING

APPARATUS AND METHOD OF PRODUCING COMPONENT

TECHNICAL FIELD
[0001]

The present invention relates to components for
plasma processing apparatuses, and methods of

producing components.

BACKGROUND ART
[0002]

Patent Document 1 discloses a method of
producing a component for a plasma processing
apparatus, in which a coating film is formed on a
component by atmospheric plasma spraying. In this
method of producing a component, an intermediate
layer and a coating film, such as thermal-sprayed
films of yttrium oxide, are sequentially formed on an
alumite film that constitutes an inner
circumferential surface of a hole in a base member by

atmospheric plasma spraying.
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[0003]

Patent Document 1:

Japanese Unexamined Patent

Application Publication No. 2018 -168474

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0004]

The present disclosure provides a technique

capable of minimizing damage to a thermal-sprayed

film caused by a plasma.

SOLUTION TO THE PROBLEM

[0005]

According to
disclosure, there
plasma processing

a base member and

one aspect of the present
is provided a component for a
apparatus. The component includes

a thermal-sprayed film on a surface

of the base member. The surface of the base member

includes a main surface and a recess descending from

the main surface of the base member at a position

overlapping a distal edge portion of the thermal-

sprayed film. The thermal-sprayed film includes a

first thermal-sprayed film formed as a continuous

film over the main surface of the base member and a

part of a region inside the recess, and a second



10

15

20

25

thermal-sprayed film including a material different
from the first thermal-sprayed film, and being formed
as a continuous film over the first thermal-sprayed
film to cover the first thermal-sprayed film, and
over another part of the region inside the recess not

covered by the first thermal-sprayed film.

EFFECTS OF THE INVENTION
[0006]
According to one aspect, damage to a thermal-

sprayed film caused by a plasma can be minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

[Fig. 1] Fig. 1 is a diagram schematically
illustrating a plasma processing system including a
plasma processing apparatus of the present
disclosure.

[Fig. 2] Fig. 2 1s a cross-sectional view
illustrating an installation example of a baffle
plate in a plasma processing chamber.

[Fig. 3] Fig. 3 is an enlarged cross-sectional view
illustrating the vicinity of a portion of the baffle
plate on which a distal edge portion of a thermal-

sprayed film is formed.



10

15

20

25

[Fig. 4] Fig. 4(A) is a flowchart illustrating a
first production method for a baffle plate. Fig.
4(B) is a second production method for a baffle
plate.

[Fig. 5] Figs. 5(A) to 5(D) are explanatory diagrams
schematically illustrating steps of the first
production method for the baffle plate.

[Fig. 6] Figs. 6(A) to 6(D) are explanatory diagrams
schematically illustrating steps of the first
production method for the baffle plate.

[Fig. 7] Fig. 7 is an enlarged cross-sectional view
illustrating the vicinity of a portion of the baffle
plate according to a modification example, on which a
distal edge portion of a thermal-sprayed film is

formed.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0008]

Hereinafter, embodiments for implementing the
present disclosure will be described with reference
to drawings. Throughout the drawings, the same or
corresponding constituent components are designated
by the same or corresponding reference symbols, and
redundant description may be omitted.

[0009]
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Fig. 1 is a diagram schematically illustrating a
plasma processing system including the plasma
processing apparatus of the present disclosure.
First, a configuration example of the plasma
processing system will be described with reference to
Fig. 1 hereinafter.

[0010]

The plasma processing system includes a
capacitively coupled plasma processing apparatus 1
and a controller 2. The capacitively coupled plasma
processing apparatus 1 includes a plasma processing
chamber 10, a gas supply 20, a power supply 30, and
an exhaust system 40. In addition, the plasma
processing apparatus 1 includes a substrate support
11 and a gas feeder. The gas feeder is configured to
feed a least one processing gas into the plasma
processing chamber 10. The gas feeder includes a
showerhead 13. The substrate support 11 is disposed
inside the plasma processing chamber 10. The
showerhead 13 is disposed above the substrate support
11. In one embodiment, the showerhead 13 constitutes
at least part of a top portion (ceiling) of the
plasma processing chamber 10. The plasma processing
chamber 10 has a plasma processing space 10s defined

by the showerhead 13, side walls 10a of the plasma
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processing chamber 10, and the substrate support 11.
The plasma processing chamber 10 includes at least
one gas supply port for supplying at least one
processing gas to the plasma processing space 10s,
and at least one gas exhaust hole 10e for exhausting
the gas from the plasma processing space. The side
wall 10a is grounded. The showerhead 13 and the
substrate support 11 are electrically insulated from
the housing of the plasma processing chamber 10.
[0011]

The substrate support 11 includes a main body
111 and a ring assembly 112. The main body 111
includes a center region (substrate supporting
surface) 11la for supporting a substrate (wafer) W,
and an annular region (ring supporting surface) 111lb
for supporting a ring assembly 112. The annular
region 111b of the main body 111 surrounds the center
region 1ll1la of the main body 111 in a plan view. The
substrate W is disposed on the center region 11lla of
the main body 111, and the ring assembly 112 is
disposed on the annular region 111lb of the main body
111 to surround the substrate W on the center region
111la of the main body 111. In one embodiment, the
main body 111 includes a stage and an electrostatic

chuck. The stage includes a conductive member. The
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conductive member of the stage functions as a lower
electrode. The electrostatic chuck is disposed on
the stage. The upper surface of the electrostatic
chuck constitutes the substrate supporting surface
11la. The ring assembly 112 includes one or more
annular members. At least one annular member among
the one or more annular members is an edge ring.
Although it is not illustrated, the substrate support
11 may include a temperature-control module
configured to adjust a temperature of the
electrostatic chuck, the ring assembly 112, the
substrate, or a combination of the foregoing to a
target temperature. The temperature-control module
may include a heater, a heat transfer medium, a path,
or a combination of the foregoing. A heat transfer
fluid, such as brine or a gas, flows through the
path. Moreover, the substrate support 11 may include
a heat-transfer gas supply configured to supply a
heat transfer gas between the back surface of the
substrate W and the substrate supporting surface
111a.
[0012]

The showerhead 13 is configured to feed at least
one processing gas from the gas supply 20 to the

plasma processing space 10s. The showerhead 13
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includes at least one gas supply port 13a, at least
one gas diffusion chamber 13b, and multiple gas
feeding holes 13c. A processing gas supplied to the
gas supply port 13a is passed through the gas
diffusion chamber 13b, and is fed into the plasma
processing space 10s from the gas feeding holes 13c.
Moreover, the showerhead 13 includes a conductive
member. The conductive member of the showerhead 13
functions as an upper electrode. In addition to the
showerhead 13, the gas feeder may include one or more
side gas injectors (SGI) attached to one or more
openings formed in the side walls 10a.

[0013]

The gas supply 20 may include at least one gas
source 21 and at least one flow rate regulator 22.
In one embodiment, the gas supply 20 is configured to
supply at least one processing gas from a
corresponding gas source 21 to the showerhead 13 via
a corresponding flow rate regulator 22. Each flow
rate regulator 22 may include, for example, a mass-
flow controller or a pressure-controlled flow rate
regulator. Further, the gas supply 20 may include
one or more flow rate modulation devices that
modulate or pulse a flow rate of at least one

processing gas.
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[0014]

The power supply 30 includes an RF power supply
31 coupled to the plasma processing chamber 10 via at
least one impedance matching circuit. The RF power
supply 31 is configured to supply at least one RF
signal (RF power), such as a source RF signal and a
bias RF signal, to the conductive member of the
substrate support 11, or a conductive member of the
showerhead 13, or both. Thus, at least one
processing gas supplied to the plasma processing
space 10s is formed into a plasma. The RF power
supply 31 can therefore function as at least part of
a plasma generator that is configured to form a
plasma from one or more processing gases in the
plasma processing chamber 10. Moreover, a bias
potential is generated in the substrate W by
supplying a bias RF signal to the conductive member
of the substrate support 11, thereby attracting an
ionic component in the formed plasma to the substrate
W.
[0015]

In one embodiment, the RF power supply 31
includes a first RF generator 3la and a second RF
generator 31b. The first RF generator 3la is coupled

to the conductive member of the substrate support 11,
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or the conductive member of the showerhead 13, or
both via at least one impedance matching circuit, and
is configured to generate a source RF signal (source
RF power) for plasma formation. In one embodiment,
the source RF signal has a frequency in the range of
13 MHz to 150 MHz. In one embodiment, the first RF
generator 3la may be configured to generate multiple
source RF signals having different frequencies. The
generated one or more source RF signals are supplied
to the conductive member of the substrate support 11,
or the conductive member of the showerhead 13, or
both. The second RF generator 31b is coupled to the
conductive member of the substrate support 11 via at
least one impedance matching circuit, and is
configured to generate a bias RF signal (bias RF
power). In one embodiment, the bias RF signal has a
lower frequency than the frequency of the source RF
signal. In one embodiment, the bias RF signal has a
frequency in the range of 400 kHz to 13.56 MHz. 1In
one embodiment, the second RF generator 31b may be
configured to generate multiple bias RF signals
having different frequencies. The generated one or
more bias RF signals are supplied to the conductive
member of the substrate support 11. In various

embodiments, the source RF signal, the bias RF
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signal, or both the source RF signal and the bias RF
signal may pulsate.
[0016]

Further, the power supply 30 may include a DC
power supply 32 coupled to the plasma processing
chamber 10. The DC power supply 32 includes a first
DC generator 32a and a second DC generator 32b. 1In
one embodiment, the first DC generator 32a is coupled
to the conductive member of the substrate support 11,
and is configured to generate a first DC signal. The
generated first bias DC signal is applied to the
conductive member of the substrate support 11. 1In
one embodiment, the first DC signal may be applied to
another electrode, such as an electrode in an
electrostatic chuck. In one embodiment, the second
DC generator 32b is coupled to the conductive member
of the showerhead 13, and is configured to generate a
second DC signal. The generated second DC signal 1is
applied to the conductive member of the showerhead
13. In various embodiments, the first DC signal, the
second DC signal, or both the first DC signal and the
second DC signal may pulsate. The first and second
DC generators 32a and 32b may be provided in addition
to the RF power supply 31, or the first DC generator

32a may be provided instead of the second RF
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generator 31b.
[0017]

The exhaust system 40 can be coupled to, for
example, the gas exhaust hole 10e provided at the
bottom of the plasma processing chamber 10. The
exhaust system 40 may include a pressure regulating
valve and a vacuum pump. The pressure in the plasma
processing space 10s is adjusted by the pressure
regulating valve. The vacuum pump may include a
turbomolecular pump, a dry pump, or a combination of
a turbomolecular pump and a dry pump.

[0018]

The controller 2 processes computer-executable
instructions that cause the plasma processing
apparatus 1 to perform various steps described in the
present disclosure. The controller 2 is configured
to control each of constituent components of the
plasma processing apparatus 1 to perform various
steps described here. In one embodiment, a part of
the controller 2, or the whole controller 2 may be
included in the plasma processing apparatus 1. For
example, the controller 2 may include a computer Z2a.
The computer Z2a may include, for example, a processor
(central processing unit (CPU)) 2al, a storage 2aZ2,

and a communication interface 2a3. The processor 2al
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can be configured to perform various control
operations based on programs stored in the storage
2a2. The storage 2a2 may include a random access
memory (RAM), a read only memory (ROM), a hard disk
drive (HDD), a solid state drive (SSD), or any
combination of the foregoing. The communication
interface 2a3 may communicate with the plasma
processing apparatus 1 via a communication circuit,
such as a local area network (LAN) or the like.
[0019]

The plasma processing apparatus 1 according to
one embodiment includes one or more baffle plates 50
between the side wall 10a of the plasma processing
chamber 10 and the substrate support 11 (main body
111). For example, the baffle plate 50 is disposed
vertically above the gas exhaust hole 10e. Since the
baffle plate 50 is disposed between the plasma
processing space 10s and the gas exhaust hole 10e,
the baffle plate 50 has a function of substantially
homogeneously dispersing the gas, which is supplied
into the plasma processing space 10s, in the outward
direction from the periphery of the substrate W.
Thus, the gas pressure around the substrate support
11 becomes even so that the plasma processing

apparatus 1 can suppress unevenness in substrate
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processing. Further, the baffle plate 50 may be
grounded via the side wall 10a. The grounded baffle
plate 50 can close off the electric field in the
plasma processing space 10s. Thus, the plasma
processing apparatus 1 can minimize the plasma of the
plasma processing space 10s entering the exhaust
system 40, and can inhibit abnormal discharge in the
exhaust system 40.

[0020]

Fig. 2 is a cross-sectional view illustrating an
installation example of the baffle plate 50 in the
plasma processing chamber 10. As illustrated in Fig.
2, the baffle plate 50 according to one embodiment is
fixed in a position inclined with respect to the
horizontal direction and the vertical direction in
the plasma processing chamber 10. The installation
position of the baffle plate 50 is not limited to the
inclined position. For example, the baffle plate 50
may be disposed to extend in the horizontal
direction. Although it is not illustrated, the
baffle plate 50 is formed to have an appropriate
planar shape according to the planar shape of the
side wall 10a of the plasma processing chamber 10 or
the substrate support 11. For example, in the case

where the plasma processing chamber 10 and the



10

15

20

25

_15_

substrate support 11 have circular shapes, the baffle
plate 50 can be formed in an arc shape, an annular
shape, or the like.

[0021]

The baffle plate 50 includes a main plate 51, an
outer edge portion 52 located at a position away from
the substrate support 11, and an inner edge portion
53 in contact with (or located at a position in the
vicinity of) the substrate support 11. The outer
edge portion 52 and the inner edge portion 53 are
integrally connected to the main plate 51 extending
in an inclined manner, and each of the outer edge
portion 52 and the inner edge portion 53 is bent at
an appropriate angle from the main plate 51 and
extends in the vertical direction.

[0022]

The baffle plate 50 is fixed by fixing the outer
edge portion 52 to the side wall 10a, and fixing the
inner edge portion 53 to the substrate support 11 so
that the main plate 51 is arranged to block a gas
exhaust path from the plasma processing space 10s to
the gas exhaust hole 10e. The main plate 51 has
multiple through holes 51h penetrating in the
thickness direction. The through holes 51h allow the

gas present on the upper side of the baffle plate 50
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in the vertical direction to flow down toward the
lower side of the baffle plate 50 in the vertical
direction.

[0023]

The outer edge portion 52 is attached to, for
example, an attachment protrusion 10f projected from
the inner surface of the side wall 10a by an
appropriate fixing method. Moreover, the inner edge
portion 53 1is attached to the side surface of the
substrate support 11 by an appropriate fixing method.
The fixing method for the baffle plate 50 is not
particularly limited. For example, screwing,
welding, or the like can be employed.

[0024]

The above baffle plate 50 is formed by coating a
surface 60s of a plate-like base member 60 with a
thermal-sprayed film 70. The thermal-sprayed film 70
is a coating for shielding the base member 60 from
exposure to a plasma formed in the plasma processing
chamber 10, and is a stack of multiple types of
thermal-sprayed films, which will be described in
detail later.

[0025]
The base member 60 of the baffle plate 50 is

formed in advance into a shape that can be disposed
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between the side wall 10a and the substrate support
11 by a processing method, such as injection molding,
pressing, machining, or the like. The thickness of
the base member 60 is not particularly limited. For
example, the thickness can be set in the range of
approximately 1 mm to approximately 10 mm. The base
member 60 is formed of a material having
conductivity. As the material of the base member 60,
for example, a metal, such as aluminum, iron, copper,
an alloy of the foregoing, or the like, can be used.
The base member 60 of one embodiment is formed of
aluminum. Moreover, an alumite film may be formed on
the surface 60s of the base member 60 by anodizing
(anodic oxidation). In this case, the thermal-
sprayed film 70 can be deposited on the alumite film.
[0026]

Further, the thermal-sprayed film 70 covers
substantially the entire surface 60s (the upper
surface, the lower surface, and the side surfaces) of
the base member 60. Fig. 2 depicts the configuration
in which the thermal-sprayed film 70 is not provided
to the inner surface of each through hole 51h, but
the thermal-sprayed film 70 may be formed on the
inner surface of each through hole 51h.

[0027]
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However, the baffle plate 50 includes a region,
in which the thermal-sprayed film 70 is not formed,
at a connection part with the side wall 10a or a
connection part with the substrate support 11 in
order to connect the base member 60 to the side wall
10a, the substrate support 11, or the like.
Therefore, a distal edge portion 71 of the thermal-
sprayed film 70 is present in the base member 60, and
the distal edge portion 71 is a boundary between a
region covered with the thermal-sprayed film 70 and a
region uncovered with the thermal-sprayed film 70.
[0028]

For example, the distal edge portion 71 is
provided at the position in the vicinity of the
connection part of the baffle plate 50 with the side
wall 10a or the substrate support 11, as illustrated
in Fig. 2. The distal edge portion 71 may be
provided at a portion of the base member 60 extending
in a flat shape, or may be provided at a position in
the vicinity of the bent portion of the base member
60. Moreover, the plasma processing apparatus 1 may
include the thermal-sprayed film 70 on the inner
surface (e.g., the side walls 10a) of the plasma
processing chamber 10. Thus, the thermal-sprayed

film 70 can be used as a protective shield for the
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plasma processing chamber 10. In the case where the
plasma processing chamber 10 is covered with the
thermal-sprayed film 70, the distal edge portion 71
of the thermal-sprayed film 70 is preferably set in
the vicinity of an installation position of each
component.

[0029]

The base member 60 of the baffle plate 50 has a
recess 61 at a position of the base member 60
corresponding to (overlapping) the distal edge
portion 71. When the thermal-sprayed film 70 is
formed, the distal edge portion 71 enters the recess
61. Thus, during formation of the thermal-sprayed
film 70, the thermal-sprayed film 70 is inhibited
from being formed on the opposite side of the surface
60s of the base member 60 across the recess 61 with
respect to the thermal-sprayed film 70. A
configuration of the thermal-sprayed film 70 and a
configuration of the distal edge portion 71 will be
described in detail hereinafter with reference to
Fig. 3. Fig. 3 is an enlarged view illustrating the
vicinity of the portion of the baffle plate 50, where
the distal edge portion 71 of the thermal-sprayed
film 70 is formed.

[0030]
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The thermal-sprayed film 70 includes a first
thermal-sprayed film 80 and a second thermal-sprayed
film 90. The first thermal-sprayed film 80 and the
second thermal-sprayed film 90 are stacked in this
order in the direction moving away from the surface
60s of the base member 60.

[0031]

The first thermal-sprayed film 80 is formed of a
material having a high withstand voltage, and is set
to have a thickness (thin film) to the extent that a
breakage (crack or the like) is not caused by power
applied to the base member 60. The material of the
first thermal-sprayed film 80 may be a material that
is appropriately bonded to yttrium, fluorine, oxygen,
aluminum, or the like. Examples of the material of
the first thermal-sprayed film 80 include yttrium
fluoride (YF3), yttrium oxide (Y203), yttrium
oxyfluoride (YOF), yttrium aluminate (YA1lO3), aluminum
oxide (Al203), and the like. Alternatively, as the
material of the first thermal-sprayed film 80,
zirconium oxide (GrOz), mullite (Ale¢0O13Siz), spinel
(MgAl204), or the like may be used.

[0032]
For the second thermal-sprayed film 90, a

material having a lower withstand voltage than the



10

15

20

25

_21_

withstand voltage of the first thermal-sprayed film
80, but has a higher plasma resistance than the
plasma resistance of the first thermal-sprayed film
80 is preferably used. Examples of the material of
the second thermal-sprayed film 90 include yttrium
fluoride, yttrium oxyfluoride, and the like. 1In the
case where the material of the second thermal-sprayed
film 90 is a different material (different kind of
material) from the first thermal-sprayed film 80,
and, for example, yttrium fluoride is used for the
first thermal-sprayed film 80, yttrium oxyfluoride
can be used for the second thermal-sprayed film 90.
[0033]

For formation of the thermal-sprayed film 70
(the first thermal-sprayed film 80 and the second
thermal-sprayed film 90), thermal spraying known in
the related art can be applied. In the thermal
spraying, for example, while spraying a powder for
thermal spraying in a spraying space by a carrier
gas, such as an argon gas or the like, a plasma 1is
formed in the spraying space, thereby forming a
plasma jet in which the powder for thermal spraying
is melted, and the plasma jet is sprayed onto the
base member 60. During spraying the plasma jet, a

nozzle of the plasma jet or the base member 60 1is
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relatively moved, thereby forming a thermal-sprayed
film within the sprayed region on the base member 60.
[0034]

As described above, the recess 61 is provided at
the position of the base member 60 overlapping the
distal edge portion 71 of the thermal-sprayed film
70. The surface 60s of the base member 60 includes a
main surface 62 extending in a flat shape, and the
recess 61 descending from the main surface 62 at the
position overlapping the distal edge portion of the
thermal-sprayed film 70. 1In a plan view of the base
member 60 and the thermal-sprayed film 70, the recess
61 is in the shape of a groove extending along the
direction in which the distal edge portion 71
extends.

[0035]

The recess 61 has an opening 6la at the same
height position as the main surface 62 of the base
member 60. Moreover, the inner wall of the recess 61
on the side of the portion coated with the thermal-
sprayed film 70 is inclined with respect to the
opening 6la, whereas the inner wall of the recess 61
on the side of the portion uncovered with the
thermal-sprayed film 70 is perpendicular to the

opening 6la.
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[0036]

The recess 61 has a stepped bottom surface (a
first step surface 64 and a second step surface 66)
from the opening 6la in the depth direction. The
first step surface 64 and the second step surface 66
are formed in this order from the opening 6la in the
depth direction. Moreover, the recess 61 has a first
inclined surface 63 between the main surface 62 and
the first step surface 64, and also a second inclined
surface 65 between the first step surface 64 and the
second step surface 66. Specifically, the first step
surface 64 1is continuous with the main surface 62 via
the first inclined surface 63, thus the first step
surface 64 is arranged at a deeper position than the
main surface 62. The second step surface 66 is
continuous with the first step surface 64 via the
second inclined surface 65, thus the second step
surface 66 is disposed at a deeper position than the
first step surface.

[0037]

The first step surface 64 and the second step
surface 66 are formed substantially parallel to the
extending direction of the main surface 62. The
width Wl of the first step surface 64 is not

particularly limited. For example, the width Wl is
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preferably set in the range of approximately 0.5 mm
to approximately 5 mm. Similarly, the width W2 of
the second step surface 66 is also not particularly
limited. For example, the width W2 is preferably set
in the range of approximately 0.5 mm to approximately
5 mm. In the example of Fig. 3, the width W1l of the
first step surface 64 and the width W2 of the second
step surface 66 are the same size, but the widths Wl
and W2 may have mutually different sizes.

[0038]

Further, the angle 61 of the first inclined
surface 63 with respect to the main surface 62 is
preferably set, for example, in the range of
approximately 105° to approximately 165°. Similarly,
the angle 62 of the second inclined surface 65 with
respect to the first step surface 64 is preferably
set, for example, in the range of approximately 105°
to approximately 165°. By setting the angle 61 of
the first inclined surface 63 and the angle 62 of the
second inclined surface 65 in the above manner, it is
possible to suppress an acute profile change of the
recess 61. Thus, the thermal-sprayed film 70 can be
prevented from being moved due to an acute profile
change, which leads to exposure of the first thermal-

sprayed film 80.
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[0039]

The thermal-sprayed film 70 is applied so as to
enter the recess 61 having the main surface 62, the
first inclined surface 63, the first step surface 64,
the second inclined surface 65, and the second step
surface 66 described above, thereby forming the
distal edge portion 71 of the thermal-sprayed film
70.

[0040]

Specifically, the first thermal-sprayed film 80
continuously covers the main surface 62, the first
inclined surface 63, and the first step surface 64 of
the base member 60. The first thermal-sprayed film
80 has a distal edge 81 at the boundary between the
first step surface 64 and the second inclined surface
65. Since the distal edge 81 is positioned at the
boundary between the first step surface 64 and the
second inclined surface 65 as described above, the
first thermal-sprayed film 80 can be desirably
discontinued, and the second thermal-sprayed film 90
can be stably applied onto the second inclined
surface 65 and the second step surface 66. In Fig.
3, the distal edge 81 of the first thermal-sprayed
film 80 is formed to be perpendicular to the first

step surface 64, but the distal edge 81 of the first



10

15

20

25

-26-

thermal-sprayed film 80 may have an inclined shape
where the thickness of the first thermal-sprayed film
80 gradually decreases.

[0041]

On the other hand, the second thermal-sprayed
film 90 covers the top (the surface 82) of the first
thermal-sprayed film 80 formed on the main surface
62, the first inclined surface 63, and the first step
surface 64 of the base member 60, and also
continuously covers the second inclined surface 65
and the second step surface 66 exposed from the first
thermal-sprayed film 80. More specifically, the
second thermal-sprayed film 90 is formed in a manner
such that the second thermal-sprayed film 90 extends
parallel to the surface 82 of the first thermal-
sprayed film 80 of the first step surface 64, and
then extends from the distal edge 81 of the first
thermal-sprayed film 80 to the second inclined
surface 65, while being inclined. The distal edge 91
of the second thermal-sprayed film 90 is positioned
at the opposite edge (the perpendicular inner wall of
the recess 61) of the second step surface 66 to the
edge continuous with the second inclined surface 65.
Since the distal edge 91 of the second thermal-

sprayed film 90 is positioned at the opposite edge of



10

15

20

25

_27_

the second step surface 66, the first thermal-sprayed
film 80 can be assuredly covered.
[0042]

Thus, according to the thermal-sprayed film 70,
the second thermal-sprayed film 90 can be desirably
formed into the shape corresponding to the first
inclined surface 63, the first step surface 64, the
second inclined surface 65, and the second step
surface 66 of the recess 61, and can encase the
entire first thermal-sprayed film 80 between the base
member 60 and the second thermal-sprayed film 90.
Specifically, the thermal-sprayed film 70 can
assuredly achieve an unexposed state of the first
thermal-sprayed film 80 formed of a material having a
high withstand voltage. Particularly in the recess
61, the first thermal-sprayed film 80 can be smoothly
and continuously coated due to the first inclined
surface 63, and the second thermal-sprayed film 90
can be smoothly and continuously coated due to the
second inclined surface 65. Thus, 1t is possible to
minimize a change in the thickness due to an acute
profile change of the base member 60. Accordingly,
the base member 60 can be more stably covered with
the first thermal-sprayed film 80, and the first

thermal-sprayed film 80 and the base member 60 are
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more stably covered with the second thermal-sprayed
film 90.
[0043]

The baffle plate 50 (the component for the
plasma processing apparatus) according to one
component is basically formed as described above, and
a method of producing the baffle plate 50 will be
described with reference to Figs. 4 to 6. Fig. 4(A)
is a flowchart of a first production method for the
baffle plate 50. Fig. 4(B) is a flowchart of a
second production method for the baffle plate 50.
Figs. 5(A) to 5(D) are explanatory diagrams
schematically illustrating steps of the first
production method for the baffle plate 50. Figs.
6(A) to 6(D) are explanatory diagrams schematically
illustrating steps of the second production method
for the baffle plate 50.

[0044]
[First production method]

First, the first production method for the
baffle plate 50 illustrated in Fig. 4 (A) will be
described. 1In the first production, a base-member
providing step S11 (step of (A)), a first thermal
spraying step S12 (step of (B)), a machining step S13

(step of (C)), and a second thermal spraying step S14
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(step of (D)) are performed in this order.
[0045]

At the base-member providing step S11, a base
member 60 suitably used for the baffle plate 50 is
prepared (provided). For example, at the base-member
providing step S11, a manufacturer performs pressing
of a plate material serving as an original material
of the base member 60 to form the plate material into
a shape corresponding to a main plate 51, an outer
edge portion 52, and an inner edge portion 53. After
pressing (or before pressing), the manufacturer
performs machining on the plate material at an
appropriate position (the position at which a distal
edge portion 71 of a thermal-sprayed film 70 is to be
formed) of the main surface 62 of the base member 60,
thereby forming a recess 61.

[0046]

However, as illustrated in Fig. 5(A), the recess
61 of the base member 60 includes a first inclined
surface 63 and a first step surface 64, but does not
include a second inclined surface 65 nor a second
step surface 66. Specifically, at the stage of the
base-member providing step S11, the first step
surface 64 is continuous in the recess 61 because a

portion of the base member 60 is present at a
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position where a second inclined surface 65 and a
second step surface 66 are to be formed.
[0047]

Next, at the first thermal spraying step S12, a
first thermal-sprayed film 80 is formed on the
surface 60s of the base member 60 that is provided by
the base-member providing step S11. The first
thermal-sprayed film 80 is formed by appropriate
thermal spraying described above so that the first
thermal-sprayed film 80 continuously covers the main
surface 62 of the base member 60 and the recess 61 as
illustrated in Fig. 5(B). Thus, 1in the recess o601,
the first thermal-sprayed film 80 is, for example, in
the state in which the first thermal-sprayed film 80
extends from the first inclined surface 63 to the
opposite side of the inner wall of the recess 61
through the first step surface 64. The distal edge
81 of the first thermal-sprayed film 80 may be in
contact with the inner wall as illustrated in Fig.
5(B), or may be set slightly away from the inner
wall.

[0048]

At the machining step S13, machining 1is

performed on the recess 61 of the base member 60

covered with the first thermal-sprayed film 80 by the
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first thermal spraying step S12, using a machining
device that is not illustrated. At the machining
step S13, the first step surface 64 and the first
thermal-sprayed film 80 are integrally machined as
illustrated in Fig. 5(C). Thus, a second inclined
surface 65 and a second step surface 66 are formed in
the recess 61, and the first thermal-sprayed film 80
deposited on the area subjected to the machining is
removed. Specifically, at the machining step S13,
the distal edge 81 of the first thermal-sprayed film
80 is moved at the boundary between the first step
surface 64 and the second inclined surface 65, and
the base member 60 in which the second inclined
surface 65 and the second step surface 66 are exposed
from the first thermal-sprayed film 80 is formed.
[0049]

At the final second thermal spraying step S14,
the base member 60 after the machining step S13 1is
covered with a second thermal-sprayed film 90. The
second thermal-sprayed film 90 is formed by
appropriate thermal spraying described above in a
manner such that the second thermal-sprayed film 90
continuously covers the surface 82 of the first
thermal-sprayed film 80, and the second inclined

surface 65 and second step surface 66 in the recess
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61, as illustrated in Fig. 5(D). Thus, according to
the first production method, the thermal-sprayed film
70, with which the entire bottom surface of the
recess 61 is covered with second thermal-sprayed film
90, and the first thermal-sprayed film 80 is
assuredly unexposed at the distal edge portion 71,
can be obtained.

[0050]

[Second production method]

Next, a second production method for the baffle
plate 50 illustrated in Fig. 4(B) will be described.
In the second production method, a base-member
providing step 21 (step of (A)), a masking step S22
(step of (E)), a first thermal spraying step S$S23
(step of (B)), a stripping step S24 (step of (C)),
and a second thermal spraying step S25 (step of (D))
are performed in this order.

[0051]

At the base-member providing step S21, a base
member 60 suitably used for the baffle plate 50 is
provided. However, a recess 61 of the base member 60
used in the second production method includes a first
inclined surface 63, a first step surface 64, a
second inclined surface 65, and a second step surface

66, as illustrated in Fig. 6(A).
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[0052]

At a subsequent masking step S22, the second
inclined surface 65 and second step surface 66 of the
recess 61 are covered with a mask 92 as illustrated
in Fig. 6(B). As the mask 92, for example, a member
having a width matched with the widths of the second
inclined surface 65 and second step surface 66, and
having an adhesive layer on one surface can be used.
Further, the mask 92 has a resistance against the
first thermal-sprayed film 80 so that the mask is not
dissolved by the first thermal-sprayed film 80 at the
first thermal spraying step S23. Thus, the base
member 60 after the masking step S22 is in the state
in which the main surface 62, the first inclined
surface 63, and the first step surface 64 are exposed
from the mask 92.

[0053]

At the first thermal spraying step S23, a first
thermal-sprayed film 80 is formed on the surface 60s
of the base member 60 after the masking step S22.

The first thermal-sprayed film 80 is formed in a
manner such that the first thermal-sprayed film 80
extends over the main surface 62, the first inclined
surface 63, and the first step surface 64 of the base

member 60, and further extends to a position in the
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middle of the mask 92, as illustrated in Fig. 6(C).
The mask 92 has a sufficient width, and therefore the
distal edge 81 of the first thermal-sprayed film 80
can be readily positioned on the mask 92 even in the
case where the spray range of thermal spraying is not
stabilized.
[0054]

At the subsequent stripping step $S24, the mask
92 is stripped from the base member 60 on which the
first thermal-sprayed film 80 is formed by the first
thermal spraying step S23. As illustrated in Fig.
6(D), at the stripping step, the first thermal-
sprayed film 80 applied on the upper surface of the
mask 92 is also stripped off together with the mask
92. Therefore, the base member 60 after stripping of
the mask 92 is in a state in which the main surface
62, the first inclined surface 63, and the first step
surface 64 are covered with first thermal-sprayed
film 80, whereas the second inclined surface 65 and
the second step surface 66 are exposed from the first
thermal-sprayed film 80.
[0055]

Finally, at the second thermal spraying step
S25, similarly to the second thermal spraying step

S14 of the first production method, a second thermal-
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sprayed film 90 is formed. Thus, the second thermal-
sprayed film 90 is formed to continuously cover the
first thermal-sprayed film 80, and the second
inclined surface 65 and second step surface 66 in the
recess 61 (see also Fig. 5(D)). As described above,
the thermal-sprayed film 70, with which the entire
bottom surface of the recess 61 is covered with
second thermal-sprayed film 90, and the first
thermal-sprayed film 80 is assuredly unexposed at the
distal edge portion 71, can be obtained also in the
second production method.

[0056]

As described above, according to the baffle
plate 50, which is the component for the plasma
processing apparatus 1, and the production method for
the baffle plate 50, the distal edge portion 71 at
which the first thermal-sprayed film 80 is unexposed
by being covered with the second thermal-sprayed film
90 is formed in the recess 61 of the base member 60.
Thus, the baffle plate 50 can resist high voltage
with the first thermal-sprayed film 80, and can
minimize damage to the thermal-sprayed film 70 caused
by a plasma owing to the second thermal-sprayed film
90. Specifically, the second thermal-sprayed film 90

has a high resistance against a plasma and covers the
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entire first thermal-sprayed film 80, and therefore
the plasma is inhibited from reaching the first
thermal-sprayed film 80. As a result, the baffle
plate 50 can avoid damage to the first thermal-
sprayed film 80 having a high withstand voltage, and
can maintain the form of the thermal-sprayed film 70.
[0057]

Since the baffle plate 50 has the first step
surface 64 and the second step surface 66 in the
recess 61, the range covered with the first thermal-
sprayed film 80 and the range covered with the second
thermal-sprayed film 90 can be appropriately
separated. Therefore, covering of the first thermal-
sprayed film 80 with the second thermal-sprayed film
90 can be more stably performed. Further, since the
baffle plate 50 has the first inclined surface 63 and
the second inclined surface 65 in the recess 61, the
smooth first thermal-sprayed film 80 and the smooth
second thermal-sprayed film 90 can be formed. As a
result, the thickness of the first thermal-sprayed
film 80 or the thickness of the second thermal-
sprayed film 90 are not drastically changed, and the
continuity of the first thermal-sprayed film 80 and
the second thermal-sprayed film 90 can be ensured.

[0058]



10

15

20

25

_37_

The baffle plate 50 and the production method
for the baffle plate 50 are not limited to the above
embodiment, and various modifications can be made.
For example, the component for the plasma processing
apparatus 1 is not limited to the baffle plate 50,
and can be applied for wvarious components that
include thermal-sprayed films 70. Examples of such a
component include a shutter that blocks a plasma
inside the plasma processing chamber 10, and a shield
member formed on the inner surface of the plasma
processing chamber 10.

[0059]

Fig. 7 is a cross-sectional view illustrating a
distal edge portion 71 of a thermal-sprayed film 70
of a baffle plate 50A according to the modification
example. As illustrated in Fig. 7, the baffle plate
50A is different from the baffle plate 50 of the
above embodiment in that a recess 61A has a first
step surface 64, but not a second step surface 66.
Even in this case, the first thermal-sprayed film 80
covers the first step surface 64 up to the middle
position of the first step surface 64, and the first
thermal-sprayed film 80 and the exposed region of the
first step surface 64 can be covered with the second

thermal-sprayed film 90.
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[0060]

For example, the same method as the second
production method is applied for the baffle plate
50A, and a mask 92 is provided at a portion (a
portion in the vicinity of the inner wall on the
opposite side of the first inclined surface 63) of
the first step surface 64 of the recess 61lA at the
masking step S22. Then, the subsequent first thermal
spraying step S23 is performed in the state in which
the mask 92 is provided, thereby forming a first
thermal-sprayed film 80 on the first step surface 64
and the mask 92. Further, the mask 92 is stripped
from the first step surface 64 at the stripping step
S24, thereby forming a portion of the first step
surface 64 covered with the first thermal-sprayed
film 80, and a portion of the first step surface 64
that is not covered with first thermal-sprayed film
80. Accordingly, as the second thermal spraying step
S25 is performed last, a second thermal-sprayed film
90 can be deposited to extend continuously over the
first thermal-sprayed film 80 and the first step
surface 64.

[0061]
Even in this case, the second thermal-sprayed

film 90 can assuredly achieve an unexposed state of
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the first thermal-sprayed film 80. Accordingly, the
thermal-sprayed film 70 can inhibit the first
thermal-sprayed film 80 from being peeled off by a
plasma formed in the plasma processing space 10s.
Thus, the plasma processing apparatus 1 can inhibit
contamination of the plasma processing space 10s due
to peeling of the first thermal-sprayed film 80 from
the baffle plate 50, and can desirably perform plasma
processing of substrates W.
[0062]

The embodiment disclosed above includes, for
example, the following embodiments.
[Clause 1]

A component for a plasma processing apparatus,
the component including:

a base member; and

a thermal-sprayed film on a surface of the base
member,

the surface of the base member including a
main surface and a recess, the recess descending from
the main surface of the base member at a position
overlapping a distal edge portion of the thermal-
sprayed film,
the thermal-sprayed film including

a first thermal-sprayed film formed as
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a continuous film over the main surface of the base
member and a part of a region inside the recess, and
a second thermal-sprayed film

including a material different from the first
thermal-sprayed film, and the second thermal-sprayed
film being formed as a continuous film over the first
thermal-sprayed film to cover the first thermal-
sprayed film, and over another part of the region
inside the recess not covered by the first thermal-
sprayed film.
[Clause 2]

The component for the plasma processing
apparatus according to Clause 1,

wherein the recess includes a first step surface
and a second step surface in order from an opening of
the recess in a depth direction of the recess,

the first thermal-sprayed film is formed to
cover from the main surface of the base member to the
first step surface, and

the second thermal-sprayed film is formed to
cover from the first thermal-sprayed film to the
second step surface.
[Clause 3]

The component for the plasma processing

apparatus according to Clause 2,
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wherein the base member includes a first
inclined surface between the main surface of the base
member and the first step surface, and a second
inclined surface between the first step surface and
the second step surface,

the first thermal-sprayed film is formed on the
main surface of the base member, the first inclined
surface, and the first step surface, and

the second thermal-sprayed film is formed on the
first thermal-sprayed film, the second inclined
surface, and the second step surface.
[Clause 4]

The component for the plasma processing
apparatus according to Clause 3,

wherein the first inclined surface is inclined
at any angle in a range of 105° to 165° with respect
to the main surface of the base member, and

the second inclined surface is inclined at any
angle in a range of 105° to 165 with respect to the
first step surface.
[Clause 5]

The component for the plasma processing
apparatus according to Clause 3 or 4,

wherein a distal edge of the first thermal-

sprayed film is positioned at a boundary between the
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first step surface and the second inclined surface.

[Clause 6]
The component for

apparatus according to

the plasma processing

any one of Clauses 3 to 5,

wherein a distal edge of the second thermal-

sprayed film is positioned at an edge of the second

step surface opposite to an edge of the second step

surface continuous with the second inclined surface.

[Clause 7]
The component for
apparatus according to
wherein the first
of a material having a
a withstand voltage of

film, and

the plasma processing

any one of Clauses 1 to 6,
thermal-sprayed film is formed
higher withstand voltage than

the second thermal-sprayed

the second thermal-sprayed film is formed of a

material having a higher plasma resistance than a

plasma resistance of the first thermal-sprayed film.

[Clause 8]
The component for
apparatus according to

wherein the first

the plasma processing
Clause 7,

thermal-sprayed film includes

at least one selected from the group consisting of

yttrium fluoride, yttrium oxide, yttrium oxyfluoride,

yttrium aluminate, and aluminum oxide, and
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the second thermal-sprayed film includes yttrium
fluoride, yttrium oxyfluoride, or both yttrium
fluoride and yttrium oxyfluoride.

[Clause 9]

The component for the plasma processing
apparatus according to any one of Clauses 1 to 8§,

wherein the component is at least one selected
from the group consisting of a baffle plate disposed
in a gas exhaust path inside a plasma processing
chamber, a shutter configured to block a plasma
inside the plasma processing chamber, and a shield
formed on an inner surface of the plasma processing
chamber.

[Clause 10]

A method of producing a component for a plasma
processing apparatus, the component including a base
member and a thermal-sprayed film on a surface of the
base member, the method including:

(A) providing the base member in which the
surface of the base member includes a main surface
and a recess descending from the main surface of the
base member at a position overlapping a distal edge
portion of the thermal-sprayed film;

(B) after (A), forming a first thermal-sprayed

film as a continuous film over the main surface of
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the base member and the recess;

(C) after (B), processing the recess to strip a
part of the first thermal-sprayed film inside the
recess; and

(D) after (C), forming a second thermal-sprayed
film, which includes a different material from the
first thermal-sprayed film, as a continuous film over
the first thermal-sprayed film and a region of the
inner area of the recess from which the first
thermal-sprayed film is stripped, thereby covering
the first thermal-sprayed film with the second
thermal-sprayed film.

[Clause 11]

The method of producing the component according
to Clause 10,

wherein in (A), the providing includes providing
of the base member including a first step surface at
a bottom surface of the recess,

in (B), the forming includes forming of the
first thermal-sprayed film in a range from the main
surface of the base member to the first step surface,

in (C), the processing includes machining of the
first thermal-sprayed film and the first step surface
to form a second step surface at a position deeper

than the first step surface with respect to a
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direction from an opening of the recess in a depth
direction of the recess, and

in (D), the forming includes forming of the
second thermal-sprayed film in a range from the first
thermal-sprayed film to the second step surface.
[Clause 12]

The method of producing the component according
to Clause 11,

wherein, in (A), the providing includes
providing of the base member including a first
inclined surface between the main surface of the base
member and the first step surface,

in (B), the forming includes covering of the
main surface of the base member, the first inclined
surface, and the first step surface with the first
thermal-sprayed film,

in (C), the processing includes machining of the
recess to form a second inclined surface between the
first step surface and the second step surface, and

in (D), the forming includes covering of the
first thermal-sprayed film, the second inclined
surface, and the second step surface with the second
thermal-sprayed film.
[Clause 13]

The method of producing the component according
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to Clause 10, further including:

(E), between (A) and (B), forming a mask on a
second step surface,

wherein, in (A), the providing includes
providing of the base member including a first step
surface and the second step surface in order from an
opening of the recess in a depth direction of the
recess,

in (B), the forming includes covering of the
main surface of the base member, the first step
surface, and the mask with the first thermal-sprayed
film,

in (C), the processing includes stripping of the
mask and the first thermal-sprayed film formed on the
mask to expose the second step surface, and

in (D), the forming includes covering of the
first thermal-sprayed film and the second step
surface with the second thermal-sprayed film.
[Clause 14]

The method of producing the component according
to Clause 13,

wherein, in (A), the providing includes
providing of the base member including a first
inclined surface between the main surface of the base

member and the first step surface, and a second
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inclined surface between the first step surface and
the second step surface,

in (E), the forming includes covering of the
second step surface and the second inclined surface
with the mask,

in (B), the forming includes covering of the
main surface of the base member, the first inclined
surface, the first step surface, and the mask with
the first thermal-sprayed film,

in (C), the processing includes stripping of the
mask to expose the second step surface and the second
inclined surface, and

in (D), the forming includes covering of the
first thermal-sprayed film, the second inclined
surface, and the second step surface with the second
thermal-sprayed film.

[0063]

The component for the plasma processing
apparatus and the production method according to the
embodiments disclosed herein are all illustrative and
non-restrictive in all aspects. The embodiments can
be modified and improved in various forms without
departing from the scope and spirit of the appended
claims. The features described in the above

embodiments may be implemented through another
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configuration, or may be combined with one another,
provided that no inconsistency is caused.
[0064]

The plasma processing apparatus of the present

disclosure can be applied for any type of apparatuses

of atomic layer deposition (ALD) devices,
capacitively coupled plasma (CCP), inductively
coupled plasma (ICP), radial line slot antenna
(RLSA), electron cyclotron resonance plasma (ECR),
and helicon wave plasma (HWP).

[0065]

The present application is based on and claims
priority to Japanese Patent Application No. 2023-
50764, filed in Japan Patent Office on March 28,
2023, the entire contents of which are incorporated

herein by reference.

DESCRIPTION OF REFERENCE NUMERALS

[0066]

1 plasma processing apparatus
50 baffle plate

60 base member

6l recess

70 thermal-sprayed film

71 distal edge portion
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80 first thermal-sprayed film

90 second thermal-sprayed film
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CLATIMS

[Claim 1]
A component for a plasma processing apparatus,
the component comprising:
a base member; and
a thermal-sprayed film on a surface of the base
member,
the surface of the base member including a
main surface and a recess, the recess descending from
the main surface of the base member at a position
overlapping a distal edge portion of the thermal-
sprayed film,
the thermal-sprayed film including
a first thermal-sprayed film formed as
a continuous film over the main surface of the base
member and a part of a region inside the recess, and
a second thermal-sprayed film
including a material different from the first
thermal-sprayed film, and the second thermal-sprayed
film being formed as a continuous film over the first
thermal-sprayed film to cover the first thermal-
sprayed film and over another part of the region
inside the recess not covered by the first thermal-

sprayed film.
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[Claim 2]

The component for the plasma processing
apparatus according to claim 1,

wherein the recess includes a first step surface
and a second step surface in order from an opening of
the recess in a depth direction of the recess,

the first thermal-sprayed film is formed to
cover from the main surface of the base member to the
first step surface, and

the second thermal-sprayed film is formed to
cover from the first thermal-sprayed film to the

second step surface.

[Claim 3]

The component for the plasma processing
apparatus according to claim 2,

wherein the base member includes a first
inclined surface between the main surface of the base
member and the first step surface, and a second
inclined surface between the first step surface and
the second step surface,

the first thermal-sprayed film is formed on the
main surface of the base member, the first inclined

surface, and the first step surface, and
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the second thermal-sprayed film is formed on the
first thermal-sprayed film, the second inclined

surface, and the second step surface.

[Claim 4]

The component for the plasma processing
apparatus according to claim 3,

wherein the first inclined surface is inclined
at any angle in a range of 105° to 165° with respect
to the main surface of the base member, and

the second inclined surface is inclined at any
angle in a range of 105° to 165 with respect to the

first step surface.

[Claim 5]

The component for the plasma processing
apparatus according to claim 3,

wherein a distal edge of the first thermal-
sprayed film is positioned at a boundary between the

first step surface and the second inclined surface.

[Claim 6]
The component for the plasma processing
apparatus according to claim 3,

wherein a distal edge of the second thermal-
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sprayed film is positioned at an edge of the second
step surface opposite to an edge of the second step

surface continuous with the second inclined surface.

[Claim 7]

The component for the plasma processing
apparatus according to any one of claims 1 to 6,

wherein the first thermal-sprayed film is formed
of a material having a higher withstand voltage than
a withstand voltage of the second thermal-sprayed
film, and

the second thermal-sprayed film is formed of a
material having a higher plasma resistance than a

plasma resistance of the first thermal-sprayed film.

[Claim 8]

The component for the plasma processing
apparatus according to claim 7,

wherein the first thermal-sprayed film includes
at least one selected from the group consisting of
yttrium fluoride, yttrium oxide, yttrium oxyfluoride,
yttrium aluminate, and aluminum oxide, and

the second thermal-sprayed film includes yttrium
fluoride, yttrium oxyfluoride, or both yttrium

fluoride and yttrium oxyfluoride.
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[Claim 9]

The component for the plasma processing
apparatus according to any one of claims 1 to 6,

wherein the component is at least one selected
from the group comprising of a baffle plate disposed
in a gas exhaust path inside a plasma processing
chamber, a shutter configured to block a plasma
inside the plasma processing chamber, and a shield
formed on an inner surface of the plasma processing

chamber.

[Claim 10]

A method of producing a component for a plasma
processing apparatus, the component including a base
member and a thermal-sprayed film on a surface of the
base member, the method comprising:

(A) providing the base member in which the
surface of the base member includes a main surface
and a recess descending from the main surface of the
base member at a position overlapping a distal edge
portion of the thermal-sprayed film;

(B) after (A), forming a first thermal-sprayed
film as a continuous film over the main surface of

the base member and the recess;
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(C) after (B), processing the recess to strip a
part of the first thermal-sprayed film inside the
recess; and

(D) after (C), forming a second thermal-sprayed
film, which includes a different material from the
first thermal-sprayed film, the second thermal-
sprayed film being formed as a continuous film over
the first thermal-sprayed film and over a region
inside the recess from which the first thermal-
sprayed film has been stripped, thereby covering the
first thermal-sprayed film with the second thermal-

sprayed film.

[Claim 11]

The method of producing the component according
to claim 10,

wherein in (A), the providing includes providing
of the base member including a first step surface at
a bottom surface of the recess,

in (B), the forming includes forming of the
first thermal-sprayed film in a range from the main
surface of the base member to the first step surface,

in (C), the processing includes machining of the
first thermal-sprayed film and the first step surface

to form a second step surface at a position deeper
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than the first step surface with respect to a
direction from an opening of the recess in a depth
direction of the recess, and

in (D), the forming includes forming of the
second thermal-sprayed film in a range from the first

thermal-sprayed film to the second step surface.

[Claim 12]

The method of producing the component according
to claim 11,

wherein, in (A), the providing includes
providing of the base member including a first
inclined surface between the main surface of the base
member and the first step surface,

in (B), the forming includes covering of the
main surface of the base member, the first inclined
surface, and the first step surface with the first
thermal-sprayed film,

in (C), the processing includes machining of the
recess to form a second inclined surface between the
first step surface and the second step surface, and

in (D), the forming includes covering of the
first thermal-sprayed film, the second inclined
surface, and the second step surface with the second

thermal-sprayed film.



10

15

20

25

_57_

[Claim 13]

The method of producing the component according
to claim 10, further comprising:

(E), between (A) and (B), forming a mask on a
second step surface,

wherein, in (A), the providing includes
providing of the base member including a first step
surface and the second step surface in order from an
opening of the recess in a depth direction of the
recess,

in (B), the forming includes covering of the
main surface of the base member, the first step
surface, and the mask with the first thermal-sprayed
film,

in (C), the processing includes stripping of the
mask and the first thermal-sprayed film formed on the
mask to expose the second step surface, and

in (D), the forming includes covering of the
first thermal-sprayed film and the second step

surface with the second thermal-sprayed film.

[Claim 14]
The method of producing the component according

to claim 13,
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wherein, in (A), the providing includes
providing of the base member including a first
inclined surface between the main surface of the base
member and the first step surface, and a second
inclined surface between the first step surface and
the second step surface,

in (E), the forming includes covering of the
second step surface and the second inclined surface
with the mask,

in (B), the forming includes covering of the
main surface of the base member, the first inclined
surface, the first step surface, and the mask with
the first thermal-sprayed film,

in (C), the processing includes stripping of the
mask to expose the second step surface and the second
inclined surface, and

in (D), the forming includes covering of the
first thermal-sprayed film, the second inclined
surface, and the second step surface with the second

thermal-sprayed film.



