POLISHING APPARATUS, POLISHING PAD POSITIONING METHCD, AND

POLISHING PAD

BACKGRCUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a polishing
apparatus, a polishing pad positioning method, and a
polishing pad, allowing for easy positioning of the
polishing pad.

Description of the Related Art

[0002] In recent years, a polishing apparatus has been
used to polish a surface of a substrate such as a
semiconductor wafer. The polishing apparatus is
configured to include: a polishing table onto which a
polishing pad for polishing a substrate is positioned and
attached; a motor rotating the polishing table; a top ring
holding and pressing the substrate against the polishing
pad; and the like.

[0003] When such a polishing apparatus polishes a large
number of substrates, the polishing surface of a polishing
pad is worn, and thus the polishing pad is replaced at
regular intervals. The polishing pad is a consumable
material having a high replacement frequency for the
polishing apparatus, thus requiring high working
efficiency for replacing polishing pads.

[0004] The polishing pad is replaced, for example, by

hand of a worker. The polishing pad is commonly formed




intc the same shape as that of an attachment surface of
the polishing table. Here, positioning and attaching the
polishing pad onto the polishing table in a state of being
shifted with respect to the attachment surface of the
polishing table may cause adverse effects on polishing
performance. Therefore, the polishing pad is required to
be positioned on and attached to the polishing table so as
to match the attachment surface with the outer periphery.
However, this work is visually carried out by workers,
thereby causing a problem of increasing attachment time
and reducing attachment productivity for inexperienced
workers.

[0005] In light of this, there is knéwn a polishing pad
fixing mechanism for fixing a polishing pad to a platen
(polishing table) in an easy manner and with a high
accuracy, wherein the polishing pad is attached onto a
support base having a guide ring for positioning the
polishing pad, and the support base is fixed to the platen
(see Japanese Patent Laid-Open No. 2004-259814).

[0006] By the way, in the polishing pad attachment
process, air may enter between a front surface of the
polishing table and a rear surface of the polishing pad,
forming air pockets. Thereby, an air trapped portion of
the polishing pad slightly rises with respect to the
polishing table. The projected portion of the polishing
pad may affect the substrate polishing process. Therefore,

when air pockets are formed between the polishing pad and




the polishing table, the polishing pad needs to be removed
from the polishing table and discarded, and then a new
polishing pad needs to be attached to the polishing table
again. In light of this, in order to prevent air pockets
from forming, the polishing pad is attached to the
polishing table by pressing the polishing pad against the
polishing table starting with one peripheral portion
thereof, then gradually moving toward a central portion
thereof, to extrude air pockets therefrom.

[0007] However, it is difficult to completely extrude
air pockets before attaching the polishing pad to the
polishing table. Note that a currently available wafer
has a maximum diameter of 300 mm. If the wafer diameter
increases in the future, the size of the polishing ﬁad may
increase accordingly. Such an increase in size of the
polishing pad may make it more difficult for even
experienced workers to attach the polishing pad to the
pelishing table without forming air pockets.

SUMMARY OF THE INVENTION

[0008] In view of the above conventional problems, the
present invention has been made, and an object of the
present invention is to easily position (arrange) a
polishing pad on a polishing table and prevent air pockets
from forming when the polishing pad is attached to the
polishing table.

[0008] In order to achieve the above objects, a

polishing apparatus according to an embodiment of the




present invention includes a rotatable polishing table
having a surface on which a polishing pad for polishing a
substrate can be positioned, wherein the polishing table
has a first attachment portion configured to allow a
position guide member guiding the polishing pad to a
predetermined position of the polishing table to be
attached thereto and the first attachment portion is
formed at a rotational center of the surface of the
polishing table.

[0010] The polishing apparatus according to another
embodiment of the present invention is such that the
position guide member is configured to be inserted into a
hole provided in the polishing pad when the polishing pad
is positioned.

[0011] The polishing apparatus according to another
embodiment of the present invention is such that the
polishing table includes a second attachment portion for
attaching a direction guide member guiding a direction of
positioning the polishing pad, and the second attachment
portion includes a hole for passing light emitted from a
polishing end point detection device detecting a polishing
end point of the substrate being polished.

[0012] The polishing apparatus according to another
embodiment of the present invention is such that the
polishing table includes a third attachment portion for
attaching a direction guide member guiding a direction of -

positioning the polishing pad, and the third attachment




portion is provided on an outer peripheral edge of the
polishing table.

[0013] The polishing apparatus according to another
embodiment of the present invention is such that the
position guide member has a non-perfect-circular outer
shape in plan view in a state of being attached to the
first attachment portion.

[0014] The polishing apparatus according to another
embodiment of the present invention is such that the
position guide member has a rotationally asymmetric outer
shape in plan view in a state of being attached to the
first attachment portion.

[0015] In order to achieve the above objects, a
polishing pad positioning method according to an
embodiment of the present invention includes: a step of
attaching the positicn guide member to the first
attachment portion; and a positioning step of positioning
the polishing pad having a hole corresponding to the
position guide member on the polishing table by inserting
the position guide member into the hole corresponding to
the position guide member.

[0016] The pclishing pad positioning method according
to another embodiment of the present invention, wherein
the polishing pad includes a hole corresponding to the
position guide member and a’hole corresponding to the
direction guide member, the polishing pad positioning

method including: a step of attaching the position guide




member to the first attachment portion; a step of
attaching the direction guide member to the second
attachment portion; and a positioning step of positioning
the polishing pad on the polishing table by inserting the
position guide member into the hole corresponding to the
position guide member and by inserting the direction guide
member into the hole corresponding to the direction guide
member.

[0017] The polishing pad positioning method according
to still another embodiment of the present invention,
wherein the polishing pad includes a hole corresponding to
the position guide member and a hole corresponding to the
direction guide member, the polishing pad positioning
method including: a step of attaching the position guide
member to the first attachment portion; a step of
attaching the direction guide member to the third
attachment portion; and a positioning step of positioning
the polishing pad on the polishing table by inserting the
position guide member into the hole corresponding to the
position guide member and by inserting the direction guide
member into the hole corresponding to the direction guide
member.

[0018] In order to achieve the above objects, a
polishing pad according to an embodiment of the present
invention is a polishing pad configured to be positionable
on a rotatable polishing table and provided for polishing

a substrate, wherein a hole is formed at a position




corresponding to a rotational center of the polishing
table.

[0019] The polishing pad according to another

embodiment of the present invention is such that there is
formed a hole for passing light emitted from a polishing
end point detection device detecting a polishing end point
of the substrate being polished.

[0020] The polishing pad according to still another
embodiment of the present invention is such that a notched
porticon is formed in an outer edge portion thereof.

[0021] The polishing pad according to further another
embodiment of the present invention is such that the hole
formed at a position corresponding to the rotational
center of the polishing table is configured to allow a 1id
body to be attached thereto.

[0022] The polishing pad according to still further
another embodiment of the present invention is such that
the hole formed at a position corresponding to the
rotational center of the polishing table has a non-
perfect-circular outer periphery shape.

[0023] The present invention can easily position
(arrange) a polishing pad on a polishing table and prevent
alr pockets from forming when the polishing pad is
attached to the polishing table.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic view illustrating an

entire configuration of a polishing apparatus according to




the present embodiment;

FIG. 2 is a schematic view describing a polishing
table according to the present embodiment;

FIG. 3A - 3D illustrates a polishing pad
positioning method for the polishing apparatus according
to the present embodiment;

FIG. 4 is a schematic view illustrating an entire
configuration of a polishing apparatus according to
another embodiment;

FIG. 5 illustrates a polishing table and a
polishing pad of the polishing apparatus illustrated in
FIG. 4;

FIG. 6 illustrates a polishing table and a
polishing pad of a polishing apparatus according to
another embodiment;

FIG. 7 illustrates a polishing table and a
polishing pad of a polishing apparatus according to still
another embodiment;

FIG. 8A illustrates a polishing table and a
polishing pad of a polishing apparatus according to
further another embodiment;

FIG. 8B illustrates a polishing table and a
polishing pad of a polishing apparatus according to
further another embodiment;

FIG. 9A illustrates a polishing table and a
pelishing pad of a polishing apparatus according to still

further another embodiment; and




FIG. 9B illustrates a polishing table and a
polishing pad of a polishing apparatus according to still
furthef another embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] There follows a description of a polishing
apparatus, a polishing pad positioning method, and a
polishing pad according to an embodiment of the present
invention with reference to the accompanying drawings.
Note that in the drawings to be described below, the same
reference numerals or characters are assigned to the same
or similar components, and the duplicate description is
omitted. The following embodiment will describe a
chemical mechanical polishing (CMP) apparatus as an
example of the polishing apparatus, but the present
invention is not limited to this.

[0026] FIG. 1 is a schematic view illustrating an
entire configuration of the polishing apparatus according
to the present embodiment. As illustrated in FIG. 1, a
polishing apparatus 100 includes: a polishing table 110
capable of positioning, on an upper surface thereof, a
polishing pad 108 for polishing a substrate 102 such as a
semiconductor wafer; a table drive shaft 114 for
rotationally driving the polishing table 110 in a
circumferential direction of the shaft; a first electric
motor 112 for driving the table drive shaft 114; a top
ring 116 capable of holding the substrate 102; and a

second electric motor 118 for rotationally driving the top




ring 116.

[0027] The polishing apparatus 100 further includes a
slurry line 120 supplying a polishing liquid including a
polishing agent onto the upper surface of the polishing
pad 108; and a dresser unit 124 having a dresser disk 122
performing conditioning (dressing) of the polishing pad
108.

[0028] A guide hole 109 for inserting a position guide
member 130 as illustrated in FIG. 2 to be described later
is previded at a central portion of the polishing pad 108,
namely, at a position corresponding to a rotational center
of the polishing table 110. The guide hole 109 has a
circular shape so as to correspond to an cuter shape of
the position guide member 130 (see FIG. 2). A lid 126 is
fitted in the guide hole 109 so as to prevent a polishing
liquid from entering the guide hole 109 when the substrate
is polished.

[0029] When the substrate 102 is polished, the
polishing liquid including a polishing agent is supplied
onto the upper surface of the polishing pad 108 through
the slurry line 120, and the polishing table 110 is
rotationally driven by the first electric motor 112. Then,
in a state in which the top ring 116 is rotated around a
rotating shaft shifted from a rotating shaft of the
polishing table 110, the substrate 102 held by the top
ring 116 is pressed against the polishing pad 108.

Thereby, the substrate 102 is polished and planarized by
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the polishing pad 108.

[0030] FIG. 2 is a schematic view describing the
polishing table 110 illustrated in FIG. 1.

[0031] As illustrated in the figure, the polishing
table 110 has a recessed portion 111 (first attachment
portion) formed at a rotational center of the upper
surface onto which the polishing pad 108 is positioned and
attached. The recessed portion 111 is formed so as to be
concentric with the polishing table 110 and has an inner
shape such as a circular shape. A position guide member
130 guiding the polishing pad 108 to a predetermined
position (attachment position) of the polishing table 110
is fitted in the recessed portion 111 from above the
polishing table 110 as illustrated by the arrow in FIG. 2.
[0032] The position guide member 130 has a cylindrical
shape, and the front end side (side opposite to the side
fitted in the polishing table 110) is formed in a
substantially spherical shape. The position guide member
130 is positioned so as to be concentric with the
rotational center of the polishing table 110 (table drive
shaft 114).

[0033] The position guide member 130 according to the
present embodiment is formed assuming that it is fitted in
the recessed portion 111, but for example, a screw groove
may be formed on each of the outer periphery of the
position guide member 130 and the inner periphery of the

recessed portion 111 so as to be screwed to each other.
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Alternatively, instead of providing thelrecessed portion
111 on the polishing table 110, a screw member may be
provided on the upper surface of the polishing table 110
and a screw groove may be provided inside the position
guide member 130 so as to be screwed to each other.

[0034] FIG. 3 illustrates a method of positioning the
polishing pad 108 for the polishing apparatus 100.

[0035] For example, assuming that the polishing pad 108
needs to be replaced due to wear, first, the polishing pad
108 is removed from the polishing table 110 and discarded.
Then, as illustrated in FIG. 3A, the position guide member
130 is fitted in the recessed portion 111 of the polishing
table 110. Meanwhile, an end of release paper attached to
the rear surface of a new polishing pad 108 is peeled off.
[0036] As illustrated in FIG. 3B, as the position guide
member 130 is inserted into the guide hole 109 with the
attachment surface of the polishing pad 108 downward, the
polishing pad 108 is positioned on the polishing table 110.
At this time, the polishing pad 108 is guided by the guide
hole 109 and the position guide member 130; and the
polishing pad 108 is easily positioned (arranged) so as to
match the outer periphery thereof with the polishing table
110. Further, the polishing pad 108 is pressed from above
the upper surface, whereby an adhesive surface of an end
portion of the polishing pad 108 is attached onto the
polishing table 110.

[0037] Then, as illustrated in FIG. 3C, as release
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paper is gradually peeled off from the rear surface of the
polishing pad 108, the portion where the release paper is
peeled off is attached to the polishing table 110. At
this time, in order to prevent air pockets from forming
between the rear surface of the polishing pad 108 and the
upper surface of the polishing table 110, the polishing
pad 108 is pressed against the polishing table 110
starting at an outer edge portion thereof then gradually
moving toward a central portion to extrude air pockets for
attachment. The polishing pad 108 of the present
embodiment has the guide hole 109 formed at the central
portion thereocf. Thus, when the polishing pad 108 is
attached, air between the polishing pad 108 and the
polishing table 110 is easily escaped through the guide
hole 109, thereby preventing air pockets from forming.
[0038] After the entire surface of the polishing pad

108 is attached to the polishing table 110, then as
illustrated in FIG. 3D, the position guide member 130 is
removed and the 1id 126 is fitted in the guide hole 109.
[0039] As described above, according to the polishing
apparatus and the polishing pad positioning method of the
present embodiment, the polishing pad 108 is guided by the
guide hole 109 and the position guide member 130, whereby
the center of the polishing pad 108 can be easily aligned
with the center of the polishing table 110; and thus the
polishing pad 108 can be easily positioned on and attached

to the polishing table 110 so as to match the ocuter
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periphery of the polishing pad 108 with the outer
periphery of the polishing table 110. Further, the guide
hole 109 is provided in the central portion of the
polishing pad 108, and thus air present between the
polishing pad 108 and the polishing table 110 can be
efficiently extruded from the guide hole 109.

[0040] Note that the center of the position guide
member 130 described in FIGS. 2 and 3 may not be matched
with the rotational center of the polishing table 110.
More specifically, the position guide member 130 may be
positioned in a region of the polishing table 110 at least
indluding the rotational center serving as the central
portion of the polishihg table 110, which can efficiently
extrude air from the guide hole 109 of the polishing pad
108 and can exhibit the effect of suppressing air pockets
from forming.

[0041] Now, another embodiment of the present invention
will be described. |

[0042] FIG. 4 is a schematic view illustrating an
entire configuration of a polishing apparatus according to
another embodiment of the present invention.

[0043] As illustrated in the figure, a polishing
apparatus 200 includes a polishing end point detection
device 131 which is provided inside the polishing table
110 and optically detects a polishing end point of the
substrate 102. The polishing table 110 and the polishing

pad 108 include an observation hole 133 and an observation
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hole 134 respectively for passing light from the polishing
end point detection device 131.

[0044] For example, the polishing end point detection
device 131 includes a light-emitting source and a light
receiving source to emit light to a polishing surface of
the substrate 102 through the observation hole 133 and the
observation heole 134 and then measure and analyze the
spectral intensity characteristics of the reflected light
thereby to detect an end point of polishing. The
pelishing end point detection device 131 rotates with the
polishing table 110. When positioned directly under the
substrate 102, the polishing end poinf detection device
131 receives the light reflected from the substrate 102
thereby to detect a polished state of the substrate 102.
[0045] FIG. 5 illustrates the polishing table 110 énd
the polishing pad 108 of the polishing apparatus 200
illustrated in FIG. 4.

[0046] As described above, the polishing apparatus 200
illustrated in FIG. 4 includes the observation hole 133
and the observation hole 134. Thus, when the polishing
pad 108 is positioned on the polishing table 110, the
outer periphery of the polishing pad 108 needs to be
aligned with the outer periphery of the polishing table
110. In addition to the above, the position of the
observation hole 134 of the polishing pad 108 needs to be
aligned with the position of the observation hole 133 of

the polishing table 110. In other words, the direction of
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positioning the polishing pad 108 needs to be aligned with
a desired direction (phase).

[0047] In light of this, in the present embodiment, as
illustrated in the figure, a direction guide member 132
for guiding the polishing pad 108 to a desired positioning
direction is fitted in the observation hole 133 (second
attachment portion} of the polishing table 110 from an
attachment surface side of the polishing pad 108. The
direction guide member 132 is formed, for example, in a
bar shape, and the front end side (side opposite to the
side fitted in the polishing table 110) is formed in a
substantially spherical shape.

[0048] When the polishing pad 108 is attached to the
polishing table 110, first, as illustrated in the figure,
the position guide member 130 is fitted in the recessed
portion 111, and the direction guide member 132 is fitted
in the observation hole 133. Then, as the position guide
member 130 is inserted into the guide hole 109, the
direction guide member 132 is inserted into the
observation hole 134, whereby the polishing pad 108 is
positioned on and attached to the polishing table 110.
[0049] Note that before the substrate 102 is polished,
the position guide member 130 and the direction guide
member 132 are removed from the recessed portion 111 and
the observation hole 133 respectively.

[0050] According to the polishing apparatus and the

polishing pad positioning method of the present embodiment,
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the polishing pad 108 can be easily positioned on the
polishing table 110 by aligning their outer peripheries;
and in addition to this, the cbservation hole 134 of the
polishing pad 108 can be easily positioned on the
observation hole 133 of the polishing table 110 by
aligning their positions. Further, the guide hole 109 is
provided in the central portion of the polishing pad 108,
and thus air present between the polishing pad 108 and the
polishing table 110 can be efficiently extruded through
the guide hole 109.

[0051] Note that the direction guide member 132 is
formed assuming that it is fitted in the observation hole
133, but for example, screw grooves each corresponding to
the outer periphery of the direction guide member 132 and
the inner periphery of the observation hole 133 may be
formed so as to be screwed to each other.

[0052] FIG. 6 illustrates a polishing table 110 and a
polishing pad 108 of a polishing apparatus according to
still another embodiment of the present invention.

[0053] As illustrated in the figure, the polishing
table 110 according to the present embodiment includes an
additional direction guide member 137 in an outer
peripheral edge of the polishing table 110 instead of the
direction guide member 132 illustrated in FIG. 5. 2
recessed portion 135 (third attachment portion) is formed
in the outer peripheral edge of the polishing table 110.

The direction guide member 137 is fitted in the recessed
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portion 135 from an attachment surface side of the
polishing pad 108. A notched portion 136 (hole) is formed
in an outer periphery portion of the polishing pad 108.

In a state in which the outer periphery of the polishing
pad 108 is aligned with the outer periphery of the
polishing table 110, the notched portion 136 is positioned
so that the position of the observation hole 134 is
aligned with the position of the observation hole‘133 when
the direction guide member 137 is passed through the
notched portion 136. -

[0054] Note that the notched portion 136 may have any
shape including a hole as long as the direction guide
member 137 can be passed therethrough. The notched
portion of the present embodiment includes a hole.

[0055] When the polishing pad 108 is attached to the
polishing table 110, first, as illustrated in the figure,
the position guide member 130 is fitted in the recessed
portion 111 and the direction guide member 137 is fitted
in the recessed-portion 135. Then, as the position guide
member 130 is inserted into the guide hole 109, their
directions are aligned so as to allow the direction guide
member 137 to pass through the notched portion 136, and
then the polishing pad 108 is positioned on and attached
to the polishing table 110.

[0056] Note that when the substrate 102 is polished,

the position guide member 130 and the direction guide

member 137 are removed from the recessed portion 111 and
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the recessed portion 135 respectively.

[0057] According to the polishing apparatus and the
polishing pad positioning method of the present embodiment,
the polishing pad 108 can be easily positioned on the
polishing table 110 by aligning their outer peripheries;
and in addition to this, the observation hole 134 of the
polishing pad 108 can be easily positioned on the
observation hole 133 of the polishing table 110 by
aligning their positions. Further, the guide hole 109 is
provided in the central portion of the polishing pad 108,
and thus ailr present between the polishing pad 108 and the
polishing table 110 can be efficiently extruded through
the guide hole 109.

[0058] Note that the direction guide member 137 is
formed assuming that it is fitted in the recessed portion
135, but for example, screw grooves each corresponding to
the outer periphery of the direction guide member 137 and
the inner periphery of the recessed portion 135 may be
formed so as to be screwed to each other. Alternatively,
instead of providing the recessed portion 135 on the
polishing table 110, a screw member may be provided on the
upper surface of the polishing table 110 and a screw
groove may be provided inside the position guide member
130 so as to be screwed to each other.

[0059] Still alternatively, the direction guide member
132 illustrated in FIG. 5 may be provided in the polishing

table 110 illustrated in FIG. 6. In this case, a
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plurality of direction guide members are used, and thus
the direction of positioning the polishing pad 108 can be
aligned in a desired direction with higher accuracy.
[0060] FIG. 7 illustrates a polishing table 110 and a
polishing pad 108 of a polishing apparatus according to
still another embodiment of the present invention.

[0061] As illustrated in the figure, the polishing
table 110 according to the present embodiment includes a
position guide member 138 having a shape different from
that of the position guide member 130 illustrated in FIG.
5. The polishing table 110 includes a recessed portion
111 on a rotational center of the upper surface to which
the polishing pad 108 is to be attached. The position
guide member 138 for guiding the polishing pad 108 to a
desired position of the polishing table 110 is fitted in
the recessed portion 111. The position guide member 138
has a trapezoidal outer shape in a plan view in a state of
being fitted in the recessed portion 111. A guide hole
109 is formed at the central portion of the polishing pad
108 so as to allow the position guide member 138 to be
inserted thereinto. The guide hole 109 is formed into a
trapezoidal shape so as to correspond to the shape of the
position guide member 138. When the position guide member
138 is inserted into the guide hole 109, rotation in a
circumferential direction of the polishing pad 108 around
the guide hole 109 is suppressed, that is, the direction

of the polishing pad 108 is determined. ©Note that the
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direction of the guide hole 109 is formed so as to allow
the position of the observation hole 134 to be aligned
with the position of the observation hole 133 when
pelishing pad 108 is positioned on the polishing table 110
by passing the position guide member 138 through the guide
hole 109.

[0062] When the polishing pad 108 is attached to the
polishing table 110, first, as illustrated in the figure,
the position guide member 138 is fitted in the recessed
portion 111. Then, the direction (phase) of the polishing
pad 108 is adjusted so as to allow the position guide
member 138 to be inserted into the guide hole 109. Then,
the position guide member 138 is inserted into the guide
hole 109, whereby the polishing pad 108 is positioned on
and attached to the polishing table 110.

[0063] According to the polishing apparatus and the
polishing pad positioning method of the present embodiment,
the polishing pad 108 can be easily positioned on the
polishing table 110 by aligning their outer peripheries.
Since the position guide member 138 has a trapezoidal
outer shape, the direction of the polishing pad 108 is
uniquely determined at the same time when the position
guide member 138 is inserted into the guide hole 109.
Therefore, the position of the observation hole-134 can be
easily aligned with the position of the observation hole
133. 1In other words, the position guide member 138 can

also guide the direction of the polishing pad 108.
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Further, the guide hole 108 is provided in the central
portion of the polishing pad 108, and thus ailr present
between the polishing pad 108 and the polishing table 110
can be efficiently extruded through the guide hole 109.
[0064] Note that the shape of the position guide member
138 is not limited to a trapezoidal shape, but may be any
non-perfect-circular shape such as a regular polygon and
an ellipse as long as the shape can suppress rotation in a
circumferential direction of the polishing pad 108 around
the guide hole 109 by inserting the position guide member
138 into the guide hole 109 of the polishing pad 108, that
is, the shape can determine the direction of the polishing
pad 108. In this case, of a plurality of directions of
the polishing pad 108 allowing the position guide member
138 to be inserted into the guide hole 109, a worker
selects a direction allowing the position of the
observation hole 134 to be aligned with the position of
the observation hole 133 and attaches the polishing pad
108. Meanwhile, any rotationally asymmetric shape such as
a trapezoidal shape used in the present invention uniquely
determines the direction of the polishing pad 108 allowing
the position guide member 138 to be .inserted into the
guide hole 109, which can simplify the attachment work and
thus is more preferable. As used herein, the term
"rotationally asymmetric shape" refers to a shape which
cverlaps with its original shape only when rotated by 360°.

[0065] Note that the polishing table 110 of the present
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embodiment may be combined with the direction guide member
132 illustrated in FIG. 5 and the direction guide member
137 illustrated in FIG. 6. In this case, a plurality of
direction guide members are used, and thus the direction
of positioning the polishing pad 108 can be aligned in a
desired direction with higher accuracy.

[0066] FIGS. 8A and 8B each illustrate a polishing

table 110 and a polishing pad 108 of a polishing apparatus
according to further another embodiment of the present
embodiment.

[0067] As illustrated in FIG. 8A, instead of the
direction guide member 132 illustrated in FIG. 5 and the
direction guide member 137 illustrated in FIG. 6, the
polishing table 110 of the present embodiment includes an
additional direction guide member 13%a and a direction
guide member 139 outside the polishing table 110. The
direction guide member 139z and the direction guide member
13%b are configured to protrude from a rear surface side
of the polishing table 110 toward a front surface side
thereof and are attached to an attachment portion 144a and
an attachment portion 144b (forth attachment portion)
provided on an attachment base 143 rotating coaxially with
a table drive shaft 114 by an appropriate method such as
fitting and screwing.

[0068] Note that according to the present embodiment,
the attachment portion l44a and the attachment portion

144b are provided on the attachment base 143, but, without
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being limited to this, may be provided so as to rotate
coaxially with the table drive shaft 114.

[0069] The polishing pad 108 is configured to have a
portion protruding from the polishing table 110 when
attached to the polishing table 110. The protruding
portion includes a hole 140a and a hole 140b so as to
allow the direction guide member 13%a and the direction
guide member 138%b to pass therethrough respectively. Note
that the polishing pad 108 may be configured such that at
least a portion including the hole 140a and the hole 140b
protrudes from the polishing table 110.

[0070] When the polishing pad 108 is attached to the
polishing table 110, first, as illustrated in the figure,
the position guide member 130 is fitted in the recessed
portion 111; and then the direction guide member 139a and
the direction guide member 139b are attached to the
attachment portion 144a and the attachment portion 144b
respectively. Then, as the position guide member 130 is
inserted into the guide hole 109, their directions are
aligned so as to allow the direction guide member 139a and
the direction guide member 1390 to pass through the hole
140a and the hole 140b respectively, and then the
polishing pad 108 is positioned on and attachéd to the
polishing table 110.

[0071] Note that when the substrate 102 is polished,
the position guide member 130, the direction guide member

13%a, and the direction guide member 139 are removed from
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the recessed portion 111, the attachment portion 1l44a, and
the attachment portion 144b respectively.

[0072] According to the polishing apparatus and the
polishing pad positioning method of the present embodiment,
the center of the polishing pad 108 can be easily aligned
with the center of the polishing table 110. In addition,
the attachment portion 144a and the attachment portion
144b are provided so as to rotate coaxially with the table
drive shaft 114. Therefore, a positional relationship
between the polishing table 110 and the attachment portion
144a and the attachment portion 144b (direction guide
member 13%9a and the direction guide member 139b) is fixed,
and thus the polishing pad 108 can be positioned on the
polishing table 110 by accurately aligning their phases.
In addition, the guide hole 109 is provided in the central
portion of the polishing pad 108, and thus air present
between the polishing pad 108 and the polishing table 110
can be efficiently extruded through the guide hole 109.
Further, there is no need to provide holes on the
polishing surface of the polishing pad 108 so as to pass
the direction guide member 139a and the direction guide
mempber 139b therethrough, and thus there is no effect on
the substrate polishing performance.

[0073] Note that the present embodiment provides two
direction guide members: the direction guide member 139%a
and the direction guide member 139b, but may provide at

least one direction guide member. Note also that the
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direction guide member 132 illustrated in FIG. 5 and the
direction guide member 137 illustrated in FIG. 6 may be
further provided. 1In this case, a plurality of direction
guide members are used, and thus the direction of
positioning the polishing pad 108 can be aligned in a
desired direction with higher accuracy.

[0074] Instead of the position guide member 130 of the
present embodiment, the position guide member 138
illustrated in FIG. 7 may be provided.

[0075] Note that the present embodiment does not
include the observation hole 133 or the observation hole
134 described in FIGS. 5 to 7, but the observation holes
may be provided as needed.

[0076] Note that the attachment portion 144a and the
attachment portiop 144b according to the present
embodiment may be provided in another portion of the
polishing apparatus, the portion not rotating coaxially
with the table drive shaft 114 as illustrated in FIG. 8B.
[0077] FIGS. 9A and 9B each illustrate a polishing
table 110 and a polishing pad 108 of a polishing apparatus
according to further another embodiment of the present
embodiment.

[0078] As illustrated in FIG. 92, the polishing table
110 of the present embodiment does not include the
position guide member 130 or the recessed portion 111
illustrated in FIGS. 5 to 8. Instead of the direction

guide member 132 illustrated in FIG. 5 and the direction
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guide member 137 illustrated in FIG. 6, an additional
direction guilde member 14la and a direction guide member
141b are provided outside the polishing table 110. The
direction guide member 14la and the direction guide member
141b are configured to protrude from a rear surface side
of the polishing table 110 toward a front surface side
thereof and are attached to an attachment portion 145a and
an attachment portion 145b (fifth attachment portion)
provided on an attachment base 143 rotating coaxially with
a table drive shaft 114 by an appropriate method such as
fitting and screwing.

[0079] Note that according to the present embodiment,
the attachment portion 145a and the attachment portion
145p are provided on the attachment base 143, but, without
being limited to this, may be provided so as to rotate
coaxially with the table drive shaft 114.

[0080] The polishing pad 108 is configured to have a
portion protruding from the polishing table 110 when
attached to the polishing table 110. The protruding
portion includes a hole 142a and a hole 142b so as to
allow the direction guide member 14la and the direction
guide member 141b to pass therethrough respectively. Note
that the polishing pad 108 may be configured such that at
least a portion including the hole 142a and the hole 142b
protrudes from the polishing table 110.

[0081] When the polishing pad 108 is attached to the

polishing table 110, first, as illustrated in the figure,
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the direction guide member 141a and the direction guide
member 141b are attached to the attachment portion 145a
and the attachment portion 145b respectively. Then, the
directions are aligned so as to allow the direction guide
mempber 1l4la and the direction guide member 141b to pass
through the hole 142a and the hole 142b respectively, and
then the polishing pad 108 is positioned on and attached
to the polishing table 110.

[0082] Note that when the substrate 102 is polished,

the direction guide member 14la and the direction guide
member 141b are removed from the attachment portion 145a
and the attachment portion 145b respectively.

[0083] According to the polishing apparatus and the
polishing pad positioning method of the present embodiment,
the polishing pad 108 can be easily positioned in a
desired position. In addition, the attachment portion
145a and the attachment portion 145b are provided so as to
rotate coaxially with the table drive shaft 114.

Therefore, a positional relationship between the polishing
table 110 and the attachment portion 145a and the
attachment portion 145b (the direction guide member 14la
and the direction guide member 141b) is fixed, and thus
the polishing pad 108 can be positioned on the polishing
table 110 by accurately aligning their phases. Further,
there is no need to provide holes on the polishing surface
of the polishing pad 108 so as to pass the position guide

member 130, the direction guide member 14la, and the
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direction gulde member 141b therethrough, and thus there
is no effect on the substrate polishing performance.
[0084] Note that the direction guide member 132
illustrated in FIG. 5 and the direction guide member 137
illustrated in FIG. 6 may be further provided. In this
case, a plurality of direction guide members are used, and
thus the direction of positioning the polishing pad 108
can be aligned in a desired direction with higher accuracy.
[0085] Note also that the present embodiment does not
include the observation hole 133 or the observation hole
134 described in FIGS. 5 to 7, but the observation holes
may be provided as needed.

[0086] Note that the attachment portion 145a and the
attachment portion 145b according to the present
embodiment may be provided in another portion of the
polishing apparatus, the portion not rotating coaxially
with the table drive shaft 114 as illustrated in FIG. 9B.
In this case, there is no need to process the table drive
shaft 114 and the like, and thus the attachment portion
145a and the attachment portion 145b can be easily
provided in the polishing apparatus.

[0087] The embodiments of the present invention have
been described aboeove, but the present invention is not
limited to the above embodiments, and various
modifications can be made to the above embodiments within
the scope of the technical idea described in the claims,

description, and drawings. Note that any shape or
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material not directly described in the description or
drawings falls within the scope of the technical idea of
the present invention as long as it exhibits the operation

or effect of the present invention.

© [0089]
100 polishing apparatus
102 substrate
108 polishing pad
109 guide hole
110 polishing table
111 recessed portion
112 first electric motor
114 table drive shaft
116 substrate
118 second electric motor
120 slurry line
122 dresser disk
124 dresser unit
126 1lid
130 position guide member
131 pelishing end point detection device
132 direction guide member
133 observation hole
134 observation hole
135 recessed portion
136 notched portion
137 direction guide member
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138

13%9a
1396
140a
140b
l41a
141b
142a
142b
143

144a
144b
145a

145b

position guide member

direction guide menmber

direction guide

hole

hole

direction guide

direction guide

hole

hole

attachment

attachment

attachment

attachment

attachment

base

portion
portion
portion

portion

member

member

member
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WHAT IS CLAIMED IS:
1. A polishing apparatus comprising a rotatable
polishing table having a surface on which a polishing pad
for polishing a substrate can be positioned, wherein

the polishing table has a first attachment portion
configured to allow a position guide member guiding the
polishing pad to a predetermined position of the polishing
table to be attached thereto and

the first attachment portion is formed at a
rotational center of the surface of the polishing table.
2. The polishing apparatus according to claim 1,
wherein the position guide member is configured to be
inserted into a hole provided in the polishing pad when
the polishing pad is positioned.
3. The polishing apparatus according to claim 1 or 2,
wherein

the polishing table includes a second éttachment
portion for attaching a direction guide member guiding a
direction of positioning the polishing pad, and

the second attachment portion includes a hole for
passing light emitted from a polishing end point detection
device detecting a polishing end point of the substrate
being polished.
4. The polishing apparatus according to any one of
claims 1 to 3, wherein

the polishing table includes a third attachment

portion for attaching a direction guide member guiding a
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direction of positioning the polishing pad, and

the third attachment portion is provided on an
outer peripheral edge of the polishing table.
5. The polishing apparatus according to any one of
claims 1 to 4, wherein the position guide member has a
non-perfect-circular outer shape in plan view in a state
of being attached to the first attachment portion.
6. The polishing apparatus according to claim 5,
wherein the position guide member has a rotationally
asymmetric outer shape in plan view in a state of being
attached to the first attachment portion.
7. The polishing apparatus according to any one of
claims 1 to 6, further comprising a forth attachment
portion for attaching a direction guide member guiding a
direction of positioning the polishing pad, wherein

the polishing pad is configured to have a portion
protruding from the peclishing table when placed on the
polishing table, and

the direction guide member attached to the forth
attachment portion is configured to be positicned in a
position corresponding to the protruding portion of the
pclishing pad.
8. A method of positioning the polishing pad on the
polishing table for the polishing apparatus according to
any one of claims 1 to 7, the polishing pad positioning
method comprising:

a step of attaching the position guide member to
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the first attachment portion;

a positioning step of positioning the polishing
pad having a hole corresponding to the position guide
member on the polishing table by inserting the position
guide member into the hole corresponding to the position
guide member.

9. A method of positioning the polishing pad on the
polishing table for the polishing apparatus according to
claim 3, wherein

the polishing pad includes a hole corresponding to
the position guide member and a hole corresponding to the
direction guide member, the polishing pad positioning
method comprising:

a step of attaching the position guide member to
the first attachment portion;

a step of attaching the direction guide member to
the second attachment portion; and

a positioning step of positioning the polishing
pad on the polishing table by inserting the position guide
member into the hole corresponding to the position guide
member and by inserting the direction guide member into
the hole corresponding to the direction guide member.

10. A method of positioning the polishing pad on the
polishing table for the polishing apparatus according to
claim 4, wherein

the peclishing pad includes a hole corresponding to

the position guide member and a notched portion
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corresponding fo the direction guide member, the polishing
pad positioning method comprising:

a step of attaching the position guide member to
the first attachment portion;

a step of attaching the direction guide member to
the third attachment portion; and

a positioning step of positioning the polishing
pad on the polishing table by inserting the position guide
member into the hole corresponding to the position guide
member and by inserting the direction guide member into
the hole corresponding to the direction guide member.
11. A method of positioning the polishing pad on the
polishing table for the polishing apparatus according to
claim 7, wherein

the polishing pad includes a hole corresponding to
the position guide member positioned on a rotationai
center thereof and a hole corresponding to the direction
guide member positioned in the protruding portion, the
polishing pad positioning method comprising:

a step of attaching the position guide member to
the first attachment portion;

a step of attaching the direction guide member to
the fourth attachment portion; and

a positioning step of positioning the polishing
pad on the polishing table by inserting the position guide
member into the hole corresponding to the position guide

member and by inserting the direction guide member into
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the hole corresponding to the direction guide member.
12. A polishing pad configured to be positionable on a
rotatable polishing table and provided for polishing a
substrate, wherein

a hole is formed at a position corresponding to a
rotational center of the polishing table.
13. The polishing pad according to claim 12, wherein
there is formed a hole for passing light emitted from a
polishing end point detection device detecting a polishing
end point of the substrate being polished.
14. The polishing pad according to claim 12 or 13,
wherein a notched portion is formed in an outer edge
portion therecof.
15. The polishing pad according to any one of claims
12 to 14, wherein the hole formed at a position
corresponding to the rotational center of the polishing
table is configured to allow a lid body to be attached
thereto.
16. The polishing pad according to any one of claims
12 to 15, wherein the hole formed at a position
corresponding to the rotational center of the polishing
table has a non-perfect-circular outer periphery shape.
17. The polishing pad according to claim 16, wherein
the hole formed at a position corresponding to the
rotational center of the polishing table has a
rotationally asymmetric outer periphery shape.

18. The polishing pad according to any one of claims
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12 to 17, wherein

the polishing pad is configured to have a portion
protruding from the polishing table when placed on the
polishing table and

a hole is formed in the protruding portion.
19. A polishing apparatus comprising a rotatable
polishing table having a surface on which a polishing pad
for polishing a substrate can be positioned, the polishing
apparatus configured to include

at least one fifth attachment portion for
attaching a plurality of direction guide members guiding a
direction of positioning the polishing pad, wherein

the polishing pad is configured to have a portion
protruding from the polishing table when placed on the
polishing table and

the plurality of direction guide members attached
to the fifth attachment portion are configured to be
positioned at positions each corresponding to the
protruding portion of the polishing pad.
20. A metheod of positioning the polishing pad on the
polishing table for the polishing apparatus according to
claim 19, wherein

the polishing pad has a plurality of holes each in
the protruding portion corresponding to the direction
guide member, the polishing pad positioning method
comprising:

a step of attaching the plurality of direction
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guide members to the fifth attachment portion, and

a positioning step of positioning the polishing
pad on the polishing table by inserting the direction
guide members into the holes corresponding to the
direction guide members.
21. A polishing pad configured to be positionable on a
rotatable polishing table and provided for polishing a
substrate, wherein

the polishing pad is configured to have a portion
protruding from the polishing table when placed on the
polishing table, and

a hole is formed in the protruding portion.
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