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(54) TOP RING OF POLISHING APPARATUS AND POLISHING APPARATUS

(57) Provided is a technique that allows suppressing
disengagement of a fitting portion of a band from a groove
during the use of a top ring.

In a top ring 10 of a polishing apparatus 100, at least
one of an outer peripheral wall 11 of a retainer member
30 and an outer peripheral wall 11 of a pressing mech-
anism 40 is provided with a groove 15 in which fitting
portions 71a, 71b of a band 70 are fitted. The groove is
a dovetail groove configured to have a groove opening,
a groove bottom opposed to the groove opening, a first
groove side wall connecting the groove opening to the
groove bottom, and a second groove side wall connecting
the groove opening to the groove bottom and opposed
to the first groove side wall, in cross-sectional view, and
the dovetail groove is configured such that an interval
between the first groove side wall and the second groove
side wall widens as the interval approaches the groove
bottom. The fitting portion is configured to be in contact
with the first groove side wall and the second groove side
wall in a state where the fitting portion of the band is fitted
in the dovetail groove.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a top ring of a
polishing apparatus and a polishing apparatus. This ap-
plication claims priority from Japanese Patent Applica-
tion No. 2021-118470 filed on July 19, 2021. The entire
disclosure including the description, the claims, the draw-
ings, and the abstract in Japanese Patent Application
No. 2021-118470 is herein incorporated by reference.

BACKGROUND ART

[0002] As a polishing apparatus that polishes a sub-
strate, there has been conventionally known a polishing
apparatus including a top ring that holds a substrate and
a polishing table that holds a polishing pad for polishing
this substrate (for example, see PTL 1). The top ring of
such a polishing apparatus includes a top ring main body
having a substrate support surface that supports an up-
per surface of the substrate, a retainer member disposed
so as to surround an outer periphery of the substrate
support surface to hold an outer edge of the substrate,
a pressing mechanism disposed above the retainer
member and configured to press the retainer member
downward, and a band disposed extending from an outer
peripheral wall of the retainer member to an outer pe-
ripheral wall of the pressing mechanism. There is provid-
ed a groove on the outer peripheral wall of the retainer
member and on the outer peripheral wall of the pressing
mechanism, and fitting portions of the band (fitting por-
tions disposed on both ends of the band in PTL 1) are
fitted in these grooves.

CITATION LIST

PATENT LITERATURE

[0003] PTL 1: Japanese Unexamined Patent Applica-
tion Publication No. 2020-19115

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] The top ring of the conventional polishing ap-
paratus as described above had a risk of disengagement
of the band from the retainer member or the pressing
mechanism during the use of the top ring.
[0005] The present invention has been made in view
of the above-described circumstances, and one of the
objects of the present invention is to provide a technique
that allows suppressing disengagement of a band from
a retainer member or a pressing mechanism during the
use of a top ring.

SOLUTION TO PROBLEM

(Aspect 1)

[0006] To achieve the above-described object, a top
ring of a polishing apparatus according to one aspect of
the present invention includes a top ring main body, a
retainer member, a pressing mechanism, and a band.
The top ring main body has a substrate support surface
supporting an upper surface of a substrate. The retainer
member is disposed so as to surround an outer periphery
of the substrate support surface to hold an outer edge of
the substrate. The pressing mechanism is disposed
above the retainer member and configured to press the
retainer member downward. The band is disposed ex-
tending from an outer peripheral wall of the retainer mem-
ber to an outer peripheral wall of the pressing mecha-
nism, the band having at least one fitting portion. At least
one of the outer peripheral wall of the retainer member
and the outer peripheral wall of the pressing mechanism
is provided with a groove in which the fitting portion of
the band is fitted. The groove is a dovetail groove con-
figured to have a groove opening, a groove bottom op-
posed to the groove opening, a first groove side wall con-
necting the groove opening to the groove bottom, and a
second groove side wall connecting the groove opening
to the groove bottom and opposed to the first groove side
wall, in cross-sectional view, and the dovetail groove is
configured such that an interval between the first groove
side wall and the second groove side wall widens as the
interval approaches the groove bottom. The fitting portion
is configured to be in contact with the first groove side
wall and the second groove side wall in a state where
the fitting portion of the band is fitted in the dovetail
groove.
[0007] With this aspect, since the groove in which the
fitting portion of the band is fitted is the dovetail groove
as described above, a degree of fitting between the fitting
portion of the band and the groove can be strengthened
in comparison to a case where the groove in which the
fitting portion of the band is fitted is not the dovetail groove
(for example, a case where an interval between the pair
of groove side walls is a groove in a cross-sectionally
constant rectangular shape). This allows suppressing
disengagement of the fitting portion of the band from the
groove during the use of the top ring. As a result, disen-
gagement of the band from the retainer member or the
pressing mechanism during the use of the top ring is sup-
pressible.

(Aspect 2)

[0008] In the above-described aspect 1, the fitting por-
tion of the band may have a first projecting portion in
contact with the first groove side wall and a second pro-
jecting portion in contact with the second groove side
wall. A V-shaped groove in a cross-sectionally V shape
may be provided between the first projecting portion and
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the second projecting portion.

(Aspect 3)

[0009] In the above-described aspect 1 or 2, a part of
the band may be provided with an expansion and con-
traction portion expandable and contractable in a vertical
direction.
[0010] With this aspect, since the expansion and con-
traction portion of the band is expandable and contracta-
ble in the vertical direction when the retainer member is
displaced in the vertical direction, the disengagement of
the fitting portion of the band from the groove is effectively
suppressible.

(Aspect 4)

[0011] In any one aspect of the above-described as-
pects 1 to 3, the groove may be provided only on any
one of the outer peripheral wall of the retainer member
and the outer peripheral wall of the pressing mechanism.

(Aspect 5)

[0012] In any one aspect of the above-described as-
pects 1 to 3, the groove may be provided on both the
outer peripheral wall of the retainer member and the outer
peripheral wall of the pressing mechanism.

(Aspect 6)

[0013] In any one aspect of the above-described as-
pects 1 to 3, the groove may be provided only on the
outer peripheral wall of the retainer member among the
outer peripheral wall of the retainer member and the outer
peripheral wall of the pressing mechanism. The top ring
main body may have an upper side member disposed
so as to cover an upper portion of the pressing mecha-
nism. One end portion of both end portions of the band
may be sandwiched between the upper side member and
the pressing mechanism. The fitting portion of the band
may be disposed on another end portion of the band.
[0014] With this aspect, since the fitting portion dis-
posed on the other end portion of the band is fitted in the
groove (the dovetail groove), the disengagement of this
fitting portion from the groove is suppressible. Since the
one end portion of the band is sandwiched between the
upper side member and the pressing mechanism, disen-
gagement of the one end portion of the band is also sup-
pressible. With this aspect, for example, disengaging the
fitting portion of the band from the groove during the main-
tenance of the top ring allows, for example, easily dividing
the retainer member from the top ring. This allows im-
proved maintainability of the top ring.

(Aspect 7)

[0015] In any one aspect of the above-described as-

pects 1 to 6, the groove opening may be provided with a
depressed portion for a processing tool for processing
the groove to pass through when the processing tool is
inserted from the groove opening into the groove.
[0016] With this aspect, since the processing tool is
easily insertable into the groove from the groove opening
where the depressed portion is provided, the groove is
easily processable.

(Aspect 8)

[0017] In any one aspect of the above-described as-
pects 1 to 7, the substrate may be a polygonal substrate.

(Aspect 9)

[0018] To achieve the above-described object, a top
ring of a polishing apparatus according to one aspect of
the present invention includes a top ring main body, a
retainer member, a pressing mechanism, and a band.
The top ring main body has a substrate support surface
supporting an upper surface of a substrate. The retainer
member is disposed so as to surround an outer periphery
of the substrate support surface to hold an outer edge of
the substrate. The pressing mechanism is disposed
above the retainer member and configured to press the
retainer member downward. The band is disposed ex-
tending from an outer peripheral wall of the retainer mem-
ber to an outer peripheral wall of the pressing mecha-
nism, the band having a fitting portion. The outer periph-
eral wall of the retainer member is provided with a groove
in which the fitting portion of the band is fitted. The top
ring main body has an upper side member disposed so
as to cover an upper portion of the pressing mechanism.
One end portion of both end portions of the band is sand-
wiched between the upper side member and the pressing
mechanism. The fitting portion of the band is disposed
on another end portion of the band.
[0019] With this aspect, since the one end portion of
the band is sandwiched between the upper side member
and the pressing mechanism, the disengagement of the
one end portion of the band from the pressing mechanism
during the use of the top ring is suppressible. That is, the
disengagement of the band from the pressing mecha-
nism during the use of the top ring is suppressible.

(Aspect 10)

[0020] To achieve the above-described object, a pol-
ishing apparatus according to one aspect of the present
invention includes the top ring according to any one as-
pect of the above-described aspects 1 to 9 and a polish-
ing table configured to hold a polishing pad for polishing
the substrate held by the top ring.
[0021] With this aspect, the disengagement of the band
from the retainer member or the pressing mechanism
during the use of the top ring is suppressible.

3 4 



EP 4 375 012 A1

4

5

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF DRAWINGS

[0022]

Fig. 1A is a schematic diagram illustrating a main
configuration of a polishing apparatus according to
an embodiment.
Fig. 1B is a schematic plan view (a top view) of a
polishing apparatus main body.
Fig. 2 is a schematic perspective view of a top ring
according to the embodiment.
Fig. 3 is a schematic cross-sectional view of the top
ring according to the embodiment.
Fig. 4 is a schematic enlarged cross-sectional view
of the part B1 in Fig. 3.
Fig. 5A is schematic enlarged cross-sectional views
of the part B2 and the part B3 in Fig. 4.
Fig. 5B is a schematic exploded view of a configu-
ration of the part B2 in Fig. 4.
Fig. 6 is an enlarged cross-sectional view schemat-
ically illustrating an enlarged part of a top ring of a
polishing apparatus according to a modification 1 of
the embodiment.
Fig. 7A is a schematic diagram illustrating a state
where a peripheral configuration of a groove of a
pressing mechanism of a top ring according to a
modification 2 of the embodiment is visually per-
ceived from the front.
Fig. 7B is a schematic front view of a processing tool.
Fig. 8 is a schematic diagram illustrating a state
where a part of an outer peripheral wall of the top
ring according to the modification 2 of the embodi-
ment is visually perceived from the -X-direction.

DESCRIPTION OF EMBODIMENTS

(Embodiment)

[0023] The following describes an embodiment of the
present invention with reference to the drawings. Note
that the drawings give schematic illustrations to facilitate
understanding of features, and the dimensional propor-
tion and the like of each component are not necessarily
the same as actual ones. Further, in the drawings, or-
thogonal coordinates of X-Y-Z are illustrated as neces-
sary. Of the orthogonal coordinates, the Z-direction cor-
responds to an upper side, and the -Z-direction corre-
sponds to a lower side (a direction in which gravity acts).
[0024] Fig. 1A is a schematic diagram illustrating a
main configuration of a polishing apparatus 100 accord-
ing to the embodiment. Fig. 1B is a schematic plan view
(top view) of a polishing apparatus main body 101. The
polishing apparatus 100 according to the embodiment is
a polishing apparatus that can perform chemical me-
chanical polishing (CMP). Specifically, the polishing ap-
paratus 100 exemplified in Fig. 1A includes the polishing
apparatus main body 101 and a control device 120.
[0025] The polishing apparatus main body 101 mainly

includes a polishing table 102, a top ring 10, and a dresser
104. The polishing table 102 is configured to hold a pol-
ishing pad Pd and to rotate. Specifically, the polishing
table 102 according to the embodiment is configured of
a disc-shaped member, and the polishing pad Pd is at-
tached to an upper surface of the disc-shaped member.
An upper surface (a front surface) of the polishing pad
Pd corresponds to a polishing surface. The polishing ta-
ble 102 is connected to a table rotation shaft 103. This
table rotation shaft 103 is rotatably driven by a driving
mechanism (for example, a rotation motor), and thus, the
polishing table 102 rotates. During polishing, a substrate
Wf described later is pressed against the polishing pad
Pd. This polishes the substrate Wf. The rotation operation
of the polishing table 102 is controlled by the control de-
vice 120. Note that "R1" illustrated in Fig. 1B is one ex-
ample of rotation directions of the polishing table 102.
[0026] The polishing pad Pd is not particularly limited
to a specific type, and various kinds of polishing pads,
such as a polishing pad of a hard foam type, a polishing
pad of a nonwoven fabric type, and a polishing pad of a
suede type, can be employed.
[0027] In the embodiment, as one example of the sub-
strate Wf, a polygonal substrate with corner portions is
employed. The number of the corner portions of this po-
lygonal substrate is not particularly limited as long as it
is three or more, and is four as one example in the em-
bodiment. That is, the substrate Wf according to the em-
bodiment is a quadrilateral substrate. The shape of the
substrate Wf, however, is not limited to such a polygon,
and may, for example, be a circular shape (including an
ellipse) without a corner portion.
[0028] The top ring 10 is a member for holding the sub-
strate Wf. The top ring 10 is configured to rotate while
pressing a lower surface (that is, a surface to be polished)
of the substrate Wf against the polishing pad Pd. Specif-
ically, the top ring 10 is connected to a ring rotation shaft
105. This ring rotation shaft 105 is rotatably driven by a
driving mechanism (for example, a rotation motor), and
thus, the top ring 10 rotates. Note that "R2" illustrated in
Fig. 1B is one example of rotation directions of the top
ring 10.
[0029] The top ring 10 according to the embodiment is
configured to swing with respect to the polishing pad Pd.
Specifically, the ring rotation shaft 105 of the top ring 10
is connected to a substrate swing shaft 107 via a sub-
strate swing arm 106. The substrate swing shaft 107 is
swingably driven by a driving mechanism, thus, the sub-
strate swing arm 106 swings in an arc about the substrate
swing shaft 107 (that is, turns clockwise and counter-
clockwise), and as a result, the top ring 10 also swings
in a similar way. The rotation operation and the swing
operation of the top ring 10 are controlled by the control
device 120. Note that "SW1" illustrated in Fig. 1B is one
example of swinging directions of the top ring 10.
[0030] The dresser 104 is a member for dressing the
polishing surface of the polishing pad Pd. The dresser
104 has a lower surface on which abrasive grains (for
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example, diamonds) are disposed. The dresser 104 is
connected to a dresser rotation shaft 108. This dresser
rotation shaft 108 is rotatably driven by a driving mech-
anism (for example, a rotation motor), and thus, the
dresser 104 rotates. Note that "R3" illustrated in Fig. 1B
is one example of rotation directions of the dresser 104.
[0031] The dresser 104 according to the embodiment
is configured to swing with respect to the polishing pad
Pd. Specifically, the dresser rotation shaft 108 of the
dresser 104 is connected to a dresser swing shaft 110
via a dresser swing arm 109. The dresser swing shaft
110 is swingably driven by a driving mechanism (for ex-
ample, a swing motor), thus, the dresser swing arm 109
swings about the dresser swing shaft 110, and as a result,
the dresser 104 also swings in a similar way. The rotation
operation and the swing operation of this dresser 104 is
controlled by the control device 120. Note that "SW2"
illustrated in Fig. 1B is one example of swinging directions
of the dresser 104.
[0032] The polishing apparatus 100 includes a slurry
supply mechanism (not illustrated) for supplying slurry
(polishing slurry) to the polishing surface of the polishing
pad Pd. For the slurry, a solution containing abrasive
grains of, for example, silicon oxide, aluminum oxide, and
cerium oxide can be employed. It is only necessary that
the specific type of this slurry is appropriately set accord-
ing to the type of the substrate Wf. Note that the slurry
may be supplied from an upper side of the polishing pad
Pd, may be supplied from a lower side, or may be supplied
from both the upper side and the lower side. The polishing
apparatus 100 polishes the substrate Wf with each of the
polishing table 102 and the top ring 10 rotating in the
presence of the slurry.
[0033] The control device 120 integrally controls the
operation of the polishing apparatus 100. Specifically,
the control device 120 according to the embodiment in-
cludes a microcomputer. This microcomputer includes a
central processing unit (CPU) 121 as a processor, a stor-
age device 122 as a non-transitory storage medium, and
the like. In the control device 120, the CPU 121 as the
processor operates based on a command of a program
stored in the storage device 122 to control the operation
of the polishing apparatus 100.
[0034] Fig. 2 is a schematic perspective view of the top
ring 10. The top ring 10 according to the embodiment
has a rectangular parallelepiped shape as one example.
The top ring 10 has an outer peripheral wall 11 having a
plurality of corner portions 12 and connection walls 13
connecting the neighboring corner portions 12. In the em-
bodiment, the number of the corner portions 12 is four.
The number of the corner portions 12, however, is not
limited to four, and may be three or may be five or more.
Alternatively, the top ring 10 may have an external shape
without the corner portions 12 (for example, a circular
shape). Note that the corner portion 12 may be rounded
(in this case, the corner portion 12 is rounded). The con-
nection wall 13 according to the embodiment is config-
ured of a flat surface as one example. Note that the outer

peripheral wall 11 of the top ring 10 includes an outer
peripheral wall of a retainer member 30 and an outer
peripheral wall of a pressing mechanism 40, which will
be described later, of the top ring 10.
[0035] Fig. 3 is a schematic cross-sectional view of the
top ring 10, and specifically, schematically illustrates a
cross section taken along the line A1-A1 in Fig. 2. Fig. 4
is a schematic enlarged cross-sectional view of the part
B1 in Fig. 3. With reference to Fig. 3 and Fig. 4, the top
ring 10 according to the embodiment includes a top ring
main body 20, the retainer member 30, the pressing
mechanism 40, a guide mechanism 50, a sealing mem-
ber 60a, a sealing member 60b, and a band 70.
[0036] As illustrated in Fig. 3 and Fig. 4, the top ring
main body 20 according to the embodiment includes a
lower side member 21, an intermediate member 22 dis-
posed above the lower side member 21, an upper side
member 23 disposed above the intermediate member
22, and an elastic film 24 disposed below the lower side
member 21. This elastic film 24 has a lower surface cor-
responding to a "substrate support surface 24a" that sup-
ports an upper surface of the substrate Wf. The upper
side member 23, the intermediate member 22, and the
lower side member 21 are fastened to one other with a
bolt (not illustrated).
[0037] The elastic film 24 according to the embodiment
is configured to expand like an airbag with the introduc-
tion of a gas. The top ring main body 20 having such an
elastic film 24 allows pressing the substrate Wf against
the polishing pad Pd with a uniform pressure while pol-
ishing the substrate Wf. Note that the configuration of
this top ring main body 20 is not described in detail any
further as it is similar to that of the top ring main body of
the known polishing apparatus as described in PTL 1.
[0038] As illustrated in Fig. 4, the retainer member 30
is disposed to surround an outer periphery of the sub-
strate support surface 24a. The retainer member 30 is
configured to hold an outer edge of the substrate Wf.
Specifically, the retainer member 30 according to the em-
bodiment includes a first member 31, a second member
32 disposed above the first member 31, and a third mem-
ber 33 disposed above the second member 32 as one
example. The outer edge of the substrate Wf is held by
an inner peripheral wall of the first member 31.
[0039] The pressing mechanism 40 is disposed above
the retainer member 30. The pressing mechanism 40 is
a mechanism for pressing the retainer member 30 down-
ward. The pressing mechanism 40 is not particularly lim-
ited to a specific configuration as long as it has such a
function, and the pressing mechanism 40 according to
the embodiment includes a cylinder 41 and a piston 42
as one example.
[0040] The cylinder 41 is disposed so as to surround
an outer periphery of the intermediate member 22 of the
top ring main body 20. The piston 42 projects downward
from the cylinder 41. The piston 42 is displaced in a ver-
tical direction with respect to the cylinder 41. The piston
42 has a lower end abutting on an upper surface of the
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third member 33 of the retainer member 30. The piston
42 is displaced downward, and thus, the retainer member
30 can be pressed downward. Note that the lower end
of the piston 42 may be connected to the third member
33 of the retainer member 30 to have a configuration in
which the retainer member 30 can be driven in the vertical
direction in association with the vertical displacement of
the piston 42.
[0041] The guide mechanism 50 is a mechanism for
guiding the vertical displacement of the retainer member
30. The guide mechanism 50 is not particularly limited to
a specific configuration as long as it has such a function,
and the guide mechanism 50 according to the embodi-
ment includes a guide roller 51, a guide pad 52, and a
roller supporting member 53 as one example.
[0042] The guide roller 51 is rotatably supported by the
roller supporting member 53. The roller supporting mem-
ber 53 is connected to the lower side member 21 via a
bolt 14. The guide pad 52 is disposed on an inner pe-
ripheral surface of the third member 33 of the retainer
member 30. The guide pad 52 is guided in the vertical
direction by the guide roller 51 during the displacement
of the retainer member 30. This guides the displacement
of the retainer member 30. Note that the configuration of
this guide mechanism 50 is not described in detail any
further as it is similar to that of a guide mechanism of the
known polishing apparatus as described in PTL 1.
[0043] As illustrated in Fig. 4, the sealing member 60a
is sandwiched between the second member 32 and the
third member 33 of the retainer member 30 and is also
sandwiched between the roller supporting member 53
and the lower side member 21 of the top ring main body
20. Note that the sealing member 60a may further be
secured to the second member 32 and/or the third mem-
ber 33 with a bolt (not illustrated). The sealing member
60a is disposed in order to inhibit the entry of the slurry
into the guide roller 51 during the polishing of the sub-
strate Wf.
[0044] In the embodiment, the top ring main body 20
is internally provided with a space 25. The upper side
member 23 of the top ring main body 20 is disposed so
as to cover an upper portion of the cylinder 41 of the
pressing mechanism 40. The sealing member 60b is
sandwiched between the upper side member 23 and the
cylinder 41. Note that the sealing member 60b may fur-
ther be secured to the cylinder 41 and/or the upper side
member 23 with a bolt (not illustrated). The sealing mem-
ber 60b is disposed in order to inhibit the entry of the
slurry into the space 25 inside the top ring main body 20
from a clearance between the upper side member 23 and
the cylinder 41. Note that the configurations of the sealing
member 60a and the sealing member 60b are not de-
scribed in detail any further as they are similar to that of
a sealing member of the known polishing apparatus as
described in PTL 1.
[0045] Subsequently, a peripheral configuration of the
band 70 will be described. Fig. 5A is schematic enlarged
cross-sectional views of the part B2 and the part B3 in

Fig. 4. Fig. 5B is an exploded view schematically illus-
trating a state where the configuration of the part B2 in
Fig. 4 is disassembled.
[0046] With reference to Fig. 4, Fig. 5A, and Fig. 5B,
the band 70 is disposed extending from the outer periph-
eral wall 11 of the retainer member 30 to the outer pe-
ripheral wall 11 of the pressing mechanism 40. Specifi-
cally, the band 70 according to the embodiment is dis-
posed extending from the outer peripheral wall 11 of the
third member 33 of the retainer member 30 to the outer
peripheral wall 11 of the cylinder 41 of the pressing mech-
anism 40. As illustrated in Fig. 2 and Fig. 3, the band 70
is disposed extending entirely in a circumferential direc-
tion of the outer peripheral walls 11. As illustrated in Fig.
4, the band 70 is disposed so as to cover a clearance 26
between the retainer member 30 and the pressing mech-
anism 40. The band 70 is mainly disposed in order to
inhibit the entry of the slurry from the clearance 26 to the
space 25 during the polishing of the substrate Wf. Note
that the band 70 according to the embodiment has an
external shape of a polygonal ring as a whole.
[0047] The band 70 has at least one "fitting portion" for
being fitted in a groove 15 described later. Specifically,
as illustrated in Fig. 5A and Fig. 5B, the band 70 according
to the embodiment has a fitting portion 71a and a fitting
portion 71b positioned above the fitting portion 71a. The
fitting portion 71b according to the embodiment is dis-
posed at one end portion (specifically, an upper end por-
tion) of both end portions of the band 70. The fitting por-
tion 71a according to the embodiment is disposed at the
other end portion (specifically, a lower end portion) of
both the end portions of the band 70.
[0048] At least the fitting portion of the band 70 accord-
ing to the embodiment is configured of an elastic member,
such as rubber. Specifically, the band 70 according to
the embodiment has not only the fitting portion but also
portions other than the fitting portion that are configured
of the elastic member. That is, the band 70 according to
the embodiment is entirely configured of the elastic mem-
ber.
[0049] With reference to Fig. 5A and Fig. 5B, at least
one of the outer peripheral wall 11 of the retainer member
30 and the outer peripheral wall 11 of the pressing mech-
anism 40 is provided with the groove 15 for the fitting
portion of the band 70 to be fitted in. That is, the groove
15 may be provided only on the outer peripheral wall 11
of the retainer member 30, may be provided only on the
outer peripheral wall 11 of the pressing mechanism 40,
or may be provided on both the outer peripheral wall 11
of the retainer member 30 and the outer peripheral wall
11 of the pressing mechanism 40.
[0050] In the embodiment, the number of the fitting por-
tions of the band 70 corresponds to the number of the
grooves 15. The number of the fitting portions of the band
70 according to the embodiment is two, and therefore,
the grooves 15 are also provided at two places. Specif-
ically, the grooves 15 according to the embodiment are
provided on both the outer peripheral wall 11 of the re-
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tainer member 30 and the outer peripheral wall 11 of the
pressing mechanism 40. The fitting portion 71b of the
band 70 is fitted in the groove 15 provided on the outer
peripheral wall 11 of the pressing mechanism 40 (spe-
cifically, the cylinder 41), and the fitting portion 71a of the
band 70 is fitted in the groove 15 provided on the outer
peripheral wall 11 of the retainer member 30 (specifically,
the third member 33).
[0051] Note that, in the embodiment, the configuration
of the groove 15 provided on the outer peripheral wall 11
of the retainer member 30 is similar to the configuration
of the groove 15 provided on the outer peripheral wall 11
of the pressing mechanism 40. Therefore, the groove 15
will be described in detail with the groove 15 provided on
the outer peripheral wall 11 of the pressing mechanism
40 as a specific example.
[0052] As illustrated in Fig. 5B, the groove 15 has a
groove opening 15a, a groove bottom 15b opposed to
the groove opening 15a, a pair of groove side walls (a
first groove side wall 15c and a second groove side wall
15d) connecting the groove opening 15a to the groove
bottom 15b. The first groove side wall 15c and the second
groove side wall 15d are opposed to one another.
[0053] The first groove side wall 15c and the second
groove side wall 15d are configured such that an interval
d1 (that is, a "groove width") between the first groove
side wall 15c and the second groove side wall 15d widens
as the interval d1 approaches the groove bottom 15b.
That is, the groove 15 according to the embodiment is a
"dovetail groove."
[0054] In a state where the fitting portion (the fitting
portion 71b and the fitting portion 71a) of the band 70 is
fitted in the groove 15, this fitting portion is configured to
be in contact with the first groove side wall 15c and the
second groove side wall 15d.
[0055] As described above, according to the embodi-
ment, since the groove 15 in which the fitting portion of
the band 70 is fitted is the dovetail groove, a degree of
fitting between the fitting portion of the band 70 and the
groove 15 can be strengthened in comparison to a case
where the groove in which the fitting portion of the band
is fitted is not the dovetail groove (for example, a case
where the interval between the pair of groove side walls
is a groove in a cross-sectionally constant rectangular
shape). This allows suppressing disengagement of the
fitting portion of the band 70 from the groove 15 during
the use of the top ring 10. As a result, disengagement of
the band 70 from the retainer member 30 or the pressing
mechanism 40 during the use of the top ring 10 is sup-
pressible. Specifically, when the dovetail groove is pro-
vided in both the retainer member 30 and the pressing
mechanism 40 as in the embodiment, it is possible to
suppress the disengagement of the band 70 from the
retainer member 30 and the pressing mechanism 40 dur-
ing the use of the top ring 10.
[0056] As illustrated in Fig. 5B, each of the fitting por-
tion 71b and the fitting portion 71a according to the em-
bodiment has a first projecting portion 72 (in other words,

a first "bump") in contact with the first groove side wall
15c and a second projecting portion 73 (in other words,
a second "bump") in contact with the second groove side
wall 15d. Between the first projecting portion 72 and the
second projecting portion 73, a V-shaped groove 74 hav-
ing a V-shaped cross section is provided. Specifically,
this V-shaped groove 74 is configured such that an in-
terval d2 (that is, a "groove width") of the V-shaped
groove 74 widens toward distal ends of the first projecting
portion 72 and the second projecting portion 73 in cross-
sectional view.
[0057] A width d3 of the first projecting portion 72 and
the second projecting portion 73 according to the em-
bodiment is preliminarily set such that the first projecting
portion 72 is in contact with the first groove side wall 15c
and the second projecting portion 73 is in contact with
the second groove side wall 15d. Furthermore, the max-
imum value of the width d3 of the first projecting portion
72 and the second projecting portion 73 according to the
embodiment is a value larger than the minimum value of
the interval d1 between the first groove side wall 15c and
the second groove side wall 15d (that is, the size of the
groove opening 15a).
[0058] With reference to the enlarged view of the part
B4 in Fig. 4, a part of the band 70 according to the em-
bodiment is provided with an expansion and contraction
portion 75 expandable and contractable in the vertical
direction.
[0059] This configuration allows this expansion and
contraction portion 75 to expand and contract in the ver-
tical direction when the retainer member 30 is displaced
in the vertical direction, thereby allowing effective sup-
pression of the disengagement of the fitting portion of the
band 70 from the groove 15.
[0060] Note that, in the embodiment, although the
dovetail groove is provided over the whole circumference
of the outer peripheral wall 11 in the circumferential di-
rection (that is, the dovetail groove is provided on the
connection walls 13 and the corner portions 12), the con-
figuration is not limited to this. For example, the dovetail
groove may be provided only on the connection walls 13,
without being provided on the corner portions 12, of the
outer peripheral wall 11. In this case, the corner portion
12 may be provided with, for example, a groove in a cross-
sectionally rectangular shape (a groove having a con-
stant interval between the first groove side wall 15c and
the second groove side wall 15d from the groove opening
15a to the groove bottom 15b) instead of the dovetail
groove.
[0061] When the pressing mechanism 40 is compared
with the retainer member 30, the pressing mechanism
40 tends to allow a liquid, such as a cleaning liquid (for
example, a cleaning liquid for cleaning the top ring 10)
and slurry for polishing, to easily enter from a part of the
dovetail groove. Therefore, when only any one dovetail
groove of the dovetail groove of the pressing mechanism
40 and the dovetail groove of the retainer member 30 is
provided over the whole circumference of the outer pe-
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ripheral wall 11, the configuration may have, for example,
the dovetail groove of the pressing mechanism 40 pro-
vided over the whole circumference of the outer periph-
eral wall 11 and the dovetail groove of the retainer mem-
ber 30 not provided over the whole circumference of the
outer peripheral wall 11. In this case, the retainer member
30 may be provided with a groove in a cross-sectionally
rectangular shape.
[0062] Subsequently, modifications of the embodi-
ment described above will be described. Note that, in the
following description, the same configurations as or cor-
responding configurations to those in the above-de-
scribed embodiment have the same reference numerals,
and their descriptions are appropriately omitted.

(Modification 1)

[0063] Fig. 6 is an enlarged cross-sectional view sche-
matically illustrating an enlarged part of a top ring 10A of
a polishing apparatus 100 according to a modification 1
of the embodiment. Specifically, Fig. 6 schematically il-
lustrates an enlarged part which is the same part (the
part B1) as in Fig. 4 described above. The top ring 10A
according to the modification is different from the top ring
10 illustrated in Fig. 4 described above in that it includes
a pressing mechanism 40A instead of the pressing mech-
anism 40 and that it includes a band 70A instead of the
band 70.
[0064] The pressing mechanism 40A according to the
modification is different from the pressing mechanism 40
exemplified in Fig. 4 in that it does not have a groove 15.
[0065] The band 70A according to the modification is
different from the band 70 exemplified in Fig. 4 in that
one end portion 76 of both end portions of the band 70A
is sandwiched between an upper side member 23 and
the pressing mechanism 40A. Specifically, the band 70A
has a region from the one end portion 76 to the other end
portion of the band 70A by a predetermined distance
sandwiched between the upper side member 23 and an
upper surface of a cylinder 41 of the pressing mechanism
40A. In other words, the one end portion 76 of the band
70A according to the modification is secured to the upper
surface of the cylinder 41. Note that the band 70A may
further be secured to the upper surface of the cylinder
41 with a bolt.
[0066] Note that the other end part of the band 70A
according to the modification is configured of a fitting por-
tion 71a described above, and this fitting portion 71a is
fitted in a groove 15 (the dovetail groove) of a retainer
member 30.
[0067] Also in the modification, the fitting portion 71a
of the band 70A is fitted in the groove 15 (the dovetail
groove), and thus, disengagement of the fitting portion
71a from the groove 15 is suppressible. As a result, dis-
engagement of the band 70A from the retainer member
30 during the use of the top ring 10A is suppressible. The
one end portion 76 of the band 70A is sandwiched be-
tween the upper side member 23 and the pressing mech-

anism 40A, and thus, disengagement of the one end por-
tion 76 is also suppressible. As a result, disengagement
of the band 70A from the pressing mechanism 40A during
the use of the top ring 10A is suppressible.
[0068] According to the modification, for example, dis-
engaging the fitting portion 71a of the band 70A from the
groove 15 during the maintenance of the top ring 10A
allows, for example, easily dividing the retainer member
30 from the top ring 10A. Specifically, the retainer mem-
ber 30 and members disposed next to the retainer mem-
ber 30 (specifically, a lower side member 21 and a guide
mechanism 50) (hereinafter, these members are referred
to as the "retainer member 30 and the like") can easily
be disassembled from a top ring main body 20.
[0069] Specifically, in this case, the band 70A can eas-
ily be turned over such that the fitting portion 71a of the
band 70A is disengaged from the groove 15 and this fit-
ting portion 71a is put on, for example, the upper surface
of the upper side member 23. This allows easily disas-
sembling the retainer member 30 and the like since the
band 70A does not hinder when the retainer member 30
and the like are disassembled. That is, the modification
allows improved maintainability of the top ring 10A.
[0070] Note that, in the modification, the configuration
of the groove 15 does not need to be the dovetail groove.
Specifically, in this case, the groove 15 may be a "groove
in a cross-sectionally rectangular shape." Also in this
case, the one end portion 76 of the band 70A is sand-
wiched between the upper side member 23 and the
pressing mechanism 40A, and thus, the disengagement
of the one end portion 76 is suppressible. As a result, the
disengagement of the band 70A from the pressing mech-
anism 40A during the use of the top ring 10A is suppress-
ible.

(Modification 2)

[0071] Fig. 7A is a schematic diagram illustrating a
state where a peripheral configuration of a groove 15 of
a pressing mechanism 40 of a top ring 10B according to
a modification 2 of the embodiment is visually perceived
from the front. Fig. 7B is a schematic front view of a
processing tool 200 for processing a dovetail groove. The
processing tool 200 exemplified in Fig. 7B includes a ro-
tation shaft 201 and a processing portion 202 (a portion
that processes the dovetail groove) connected to an end
portion of the rotation shaft 201. During processing with
the processing tool 200, the rotation shaft 201 rotates,
and thus, the processing portion 202 also rotates. The
processing tool 200 according to the modification is a
cutting tool as one example. Therefore, the processing
portion 202 is configured of a cutting edge. The process-
ing portion 202 has a shape similar to the shape of the
groove side wall of the dovetail groove. Specifically, the
processing portion 202 has a shape such that the
processing portion 202 increases in diameter toward a
distal end of the processing portion 202.
[0072] As illustrated in Fig. 7A, the top ring 10B ac-
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cording to the modification is provided with a depressed
portion 16 in a groove opening 15a of the groove 15 (the
dovetail groove) of the pressing mechanism 40. This de-
pressed portion 16 is a depressed portion for the process-
ing tool 200, specifically, the processing portion 202 to
pass through when it is inserted from the groove opening
15a. Specifically, the depressed portion 16 according to
the modification is provided in order to allow the process-
ing portion 202 to be inserted into the groove 15 from the
groove opening 15a by increasing an opening size of a
part of the groove opening 15a. The processing tool 200
according to the modification has the largest diameter of
the processing portion 202 larger than the size of the
groove opening 15a (the size of a part other than the
depressed portion 16 in the groove opening 15a). In view
of this, by providing such a depressed portion 16 in at
least one place of the groove opening 15a, the size of
the groove opening 15a is partly increased to allow the
processing portion 202 of the processing tool 200 to be
easily inserted into the groove 15.
[0073] Note that the depressed portion 16 is not par-
ticularly limited to a specific shape, and the depressed
portion 16 according to the modification has an arc shape
as one example. The depressed portion 16 according to
the modification is disposed in a part of the groove open-
ing 15a so as to be depressed downward in front view of
the groove opening 15a as illustrated in Fig. 7A.
[0074] The top ring 10B according to the modification
is also provided with a depressed portion 16 similar to
that in Fig. 7A in a groove 15 of a retainer member 30
(see Fig. 8 described below).
[0075] Fig. 8 is a schematic diagram illustrating a state
where a part of an outer peripheral wall 11 of the top ring
10B according to the modification is visually perceived
from the -X-direction. Note that, in Fig. 8, a band 70 is
not illustrated. The top ring 10B according to the modifi-
cation has a positioning mark 17 disposed on each of the
outer peripheral wall 11 of a top ring main body 20 and
the outer peripheral wall 11 of the retainer member 30.
Specifically, the positioning mark 17 is disposed on the
outer peripheral wall 11 of an upper side member 23 of
the top ring main body 20. The positioning mark 17 is
also disposed on each of a first member 31 and a second
member 32 of the retainer member 30. This positioning
mark 17 is a mark to serve as an index for adjusting po-
sitions of constituting members when the constituting
members of the top ring 10B are installed.
[0076] These positioning marks 17 and the depressed
portion 16 of the groove opening 15a are arranged so as
to align in the vertical direction. Thus, the depressed por-
tion 16 according to the modification also has a function
of the positioning mark.
[0077] According to the modification as described
above, the depressed portion 16 is provided in the groove
opening 15a, and thus, the processing tool 200 is easily
insertable into the groove 15 from the groove opening
15a where the depressed portion 16 is provided.
[0078] This allows easy processing of the groove 15.

[0079] While the embodiment and the modifications of
the present invention have been described above in de-
tail, the present invention is not limited to such a specific
embodiment or modifications, and is allowed to be vari-
ously modified and changed within the scope of the
present invention described in the claims.

REFERENCE SIGNS LIST

[0080]

10...top ring
11...outer peripheral wall
15 ... groove (dovetail groove)
15a...groove opening
15b...groove bottom
15c...first groove side wall
15d...second groove side wall
20...top ring main body
23...upper side member
24a...substrate support surface
30...retainer member
40...pressing mechanism
70...band
71a, 71b...fitting portion
72...first projecting portion
73...second projecting portion
74...V-shaped groove
75...expansion and contraction portion
76...one end portion
100...polishing apparatus
102...polishing table
200...processing tool
Wf...substrate
Pd...polishing pad

Claims

1. A top ring of a polishing apparatus, comprising:

a top ring main body having a substrate support
surface supporting an upper surface of a sub-
strate;
a retainer member disposed so as to surround
an outer periphery of the substrate support sur-
face to hold an outer edge of the substrate;
a pressing mechanism disposed above the re-
tainer member and configured to press the re-
tainer member downward; and
a band disposed extending from an outer pe-
ripheral wall of the retainer member to an outer
peripheral wall of the pressing mechanism, the
band having at least one fitting portion, wherein
at least one of the outer peripheral wall of the
retainer member and the outer peripheral wall
of the pressing mechanism is provided with a
groove in which the fitting portion of the band is
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fitted,
the groove is a dovetail groove configured to
have a groove opening, a groove bottom op-
posed to the groove opening, a first groove side
wall connecting the groove opening to the
groove bottom, and a second groove side wall
connecting the groove opening to the groove
bottom and opposed to the first groove side wall,
in cross-sectional view, and the dovetail groove
is configured such that an interval between the
first groove side wall and the second groove side
wall widens as the interval approaches the
groove bottom, and
the fitting portion is configured to be in contact
with the first groove side wall and the second
groove side wall in a state where the fitting por-
tion of the band is fitted in the dovetail groove.

2. The top ring of the polishing apparatus according to
claim 1, wherein

the fitting portion of the band has a first projecting
portion in contact with the first groove side wall
and a second projecting portion in contact with
the second groove side wall, and
a V-shaped groove in a cross-sectionally V
shape is provided between the first projecting
portion and the second projecting portion.

3. The top ring of the polishing apparatus according to
claim 1 or 2, wherein
a part of the band is provided with an expansion and
contraction portion expandable and contractable in
a vertical direction.

4. The top ring of the polishing apparatus according to
any one of claims 1 to 3, wherein
the groove is provided only on any one of the outer
peripheral wall of the retainer member and the outer
peripheral wall of the pressing mechanism.

5. The top ring of the polishing apparatus according to
any one of claims 1 to 3, wherein
the groove is provided on both the outer peripheral
wall of the retainer member and the outer peripheral
wall of the pressing mechanism.

6. The top ring of the polishing apparatus according to
any one of claims 1 to 3, wherein

the groove is provided only on the outer periph-
eral wall of the retainer member among the outer
peripheral wall of the retainer member and the
outer peripheral wall of the pressing mecha-
nism,
the top ring main body has an upper side mem-
ber disposed so as to cover an upper portion of
the pressing mechanism,

one end portion of both end portions of the band
is sandwiched between the upper side member
and the pressing mechanism, and
the fitting portion of the band is disposed on an-
other end portion of the band.

7. The top ring of the polishing apparatus according to
any one of claims 1 to 6, wherein
the groove opening is provided with a depressed por-
tion for a processing tool for processing the groove
to pass through when the processing tool is inserted
from the groove opening into the groove.

8. The top ring of the polishing apparatus according to
any one of claims 1 to 7, wherein
the substrate is a polygonal substrate.

9. A top ring of a polishing apparatus, comprising:

a top ring main body having a substrate support
surface supporting an upper surface of a sub-
strate;
a retainer member disposed so as to surround
an outer periphery of the substrate support sur-
face to hold an outer edge of the substrate;
a pressing mechanism disposed above the re-
tainer member and configured to press the re-
tainer member downward; and
a band disposed extending from an outer pe-
ripheral wall of the retainer member to an outer
peripheral wall of the pressing mechanism, the
band having a fitting portion, wherein
the outer peripheral wall of the retainer member
is provided with a groove in which the fitting por-
tion of the band is fitted,
the top ring main body has an upper side mem-
ber disposed so as to cover an upper portion of
the pressing mechanism,
one end portion of both end portions of the band
is sandwiched between the upper side member
and the pressing mechanism, and
the fitting portion of the band is disposed on an-
other end portion of the band.

10. A polishing apparatus comprising:

the top ring according to any one of claims 1 to
9; and
a polishing table configured to hold a polishing
pad for polishing the substrate held by the top
ring.
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