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POLISHING APPARATUS 

 

[Detailed Description of the Invention] 

[Technical Field] 

[0001] 

 The present invention relates to a polishing 

apparatus polishing the front surface of a wafer.  

[Background Art] 

[0002] 

 Thin plate-shaped materials such as semiconductor 

wafers and magnetic disks (hereinafter collectively 

referred to as wafers) are polished to a predetermined 

thickness by grinding or lapping processing, and are 

then mirror-finished by polishing processing.  

 In surface machining to obtain a surface with a 

high degree of flatness, the machining in which grinding 

processing, lapping processing, polishing processing, 

and the like, are performed, a single-side polishing 

apparatus which presses a wafer against a lower turn 

table with a polishing head and performs polishing while 

supplying polishing slurry or a double-side polishing 

apparatus which sandwiches a disk-shaped wafer between 

upper and lower turn tables and polishes both surfaces 

simultaneously while supplying polishing slurry is used.  

[0003]  

 FIG. 4 depicts an outline of the structure of an 

example of a conventional double-side polishing 

apparatus. A double-side polishing apparatus 81 mainly 

includes rotatable disk-shaped lower turn table 82 and 

upper turn table 83, between the upper and lower turn 

tables 82 and 83, a carrier plate 86 which has a wafer 

holding hole 86a holding a wafer W and performs 

planetary movement, and a sun gear 84 and an internal 

POLISHING APPARATUS [Detailed Description of the Invention] [Technical
Field] [0001]        The present invention relates to a polishing apparatus
polishing the front surface of a wafer. [Background Art] [0002]        Thin
plate-shaped materials such as semiconductor wafers and magnetic disks
(hereinafter collectively referred to as wafers) are polished to a
predetermined thickness by grinding or lapping processing, and are then
mirror-finished by polishing processing.        In surface machining to obtain a
surface with a high degree of flatness, the machining in which grinding
processing, lapping processing, polishing processing, and the like, are
performed, a single-side polishing apparatus which presses a wafer against a
lower turn table with a polishing head and performs polishing while supplying
polishing slurry or a double-side polishing apparatus which sandwiches a
disk-shaped wafer between upper and lower turn tables and polishes both
surfaces simultaneously while supplying polishing slurry is used. [0003] 
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gear 85 which move the carrier plate. Moreover, an upper 

cover 91 covering an upper part of the apparatus is 

sometimes placed. In a polishing process, the wafer W is 

held between the upper and lower turn tables 82 and 83 

each having a front surface to which a polishing pad is 

attached, and polishing slurry is supplied to the 

machining surfaces while rotating the wafer W and the 

upper and lower turn tables 82 and 83 and applying 

pressure from the side of the upper turn table 83, 

whereby the front surface of the wafer is gradually 

removed by the combined action of a chemical action and 

a mechanical action of the polishing slurry, and the 

purpose thereof is to provide an object to be polished 

with a mirror-finished surface and to flatten it. The 

above-described lower turn table 82, upper turn table 83, 

sun gear 84, and internal gear 85 are driven by their 

respective drive motors 88a, 88b, 88c, and 88d and speed 

reducers 89a, 89b, 89c, and 89d placed in an apparatus 

main body box 87. Although there is an apparatus of the 

type, which moves them with a single motor, in recent 

years a four-way type apparatus in which they are driven 

by their respective motors has often been used. In 

addition, in the box 87, as a means of circulating the 

air inside the box, an exhaust duct 92, an outside air 

intake 93, and the like, are placed.  

[0004]  

 When a silicon wafer is polished as a wafer W, 

since the polishing rate of the silicon wafer varies 

depending on the pressure which the wafer receives from 

the upper and lower turn tables and the temperature 

during polishing, in order to machine it to a wafer 

having a high degree of flatness, it is necessary to 

keep the shape of the polishing turn table and the 

FIG. 4 depicts an outline of the structure of an example of a conventional
double-side polishing apparatus. A double-side polishing apparatus 81 mainly
includes rotatable disk-shaped lower turn table 82 and upper turn table 83,
between the upper and lower turn tables 82 and 83, a carrier plate 86 which
has a wafer holding hole 86a holding a wafer W and performs planetary
movement, and a sun gear 84 and an internal  gear 85 which move the
carrier plate. Moreover, an upper cover 91 covering an upper part of the
apparatus is sometimes placed. In a polishing process, the wafer W is held
between the upper and lower turn tables 82 and 83 each having a front
surface to which a polishing pad is attached, and polishing slurry is supplied
to the machining surfaces while rotating the wafer W and the upper and lower
turn tables 82 and 83 and applying pressure from the side of the upper turn
table 83, whereby the front surface of the wafer is gradually removed by the
combined action of a chemical action and a mechanical action of the
polishing slurry, and the purpose thereof is to provide an object to be
polished with a mirror-finished surface and to flatten it. The above-described
lower turn table 82, upper turn table 83, sun gear 84, and internal gear 85 are
driven by their respective drive motors 88a, 88b, 88c, and 88d and speed
reducers 89a, 89b, 89c, and 89d placed in an apparatus main body box 87.
Although there is an apparatus of the type, which moves them with a single
motor, in recent years a four-way type apparatus in which they are driven by
their respective motors has often been used. In addition, in the box 87, as a
means of circulating the air inside the box, an exhaust duct 92, an outside air
intake 93, and the like, are placed. [0004]        When a silicon wafer is
polished as a wafer W, since the polishing rate of the silicon wafer varies
depending on the pressure which the wafer receives from the upper and
lower turn tables and the temperature during polishing, in order to machine it
to a wafer having a high degree of flatness, it is necessary to keep the shape
of the polishing turn table and the  temperature of the wafer machining
surface constant. Therefore, in a common double-side polishing apparatus,
the temperature of the wafer machining surface during polishing is
maintained constant by controlling the amount and temperature of polishing
slurry supplied to the wafer polishing surface so as to be constant, and
additionally thermal deformation of the turn table is prevented by removing
heat of polishing generated by machining by supplying cooling water at a
constant temperature to a cooling jacket 90 placed in the turn table, whereby
the pressure which the wafer receives from the upper and lower turn tables is
made constant. [0005] 
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temperature of the wafer machining surface constant. 

Therefore, in a common double-side polishing apparatus, 

the temperature of the wafer machining surface during 

polishing is maintained constant by controlling the 

amount and temperature of polishing slurry supplied to 

the wafer polishing surface so as to be constant, and 

additionally thermal deformation of the turn table is 

prevented by removing heat of polishing generated by 

machining by supplying cooling water at a constant 

temperature to a cooling jacket 90 placed in the turn 

table, whereby the pressure which the wafer receives 

from the upper and lower turn tables is made constant.  

[0005]  

 In recent years, the required precision of the 

flatness of the wafer has become higher. When the 

required precision of the flatness of the wafer becomes 

high as described above, the temperature control by the 

polishing slurry and the removal of heat of polishing 

generated by machining by supplying cooling water to the 

cooling jacket are not enough. In particular, during a 

few batches after the start of machining, degradation of 

the flatness of the machined wafer is noticeable, and 

the stability thereof is poor.  

[0006] 

 Furthermore, since slurry exchange, polishing pad 

dressing, or the like, consumes downtime of the 

apparatus on a regular basis even during continuous 

operation of the polishing apparatus, a change in the 

shape of the machined wafer is inevitable.  

[0007] 

 Moreover, as described in Patent Document 1, a 

double-side polishing apparatus in which an auxiliary 

heating element is placed on a side of a turn table, the 

In recent years, the required precision of the flatness of the wafer has
become higher. When the required precision of the flatness of the wafer
becomes high as described above, the temperature control by the polishing
slurry and the removal of heat of polishing generated by machining by
supplying cooling water to the cooling jacket are not enough. In particular,
during a few batches after the start of machining, degradation of the flatness
of the machined wafer is noticeable, and the stability thereof is poor. [0006]
Furthermore, since slurry exchange, polishing pad dressing, or the like,
consumes downtime of the apparatus on a regular basis even during
continuous operation of the polishing apparatus, a change in the shape of the
machined wafer is inevitable. [0007]        Moreover, as described in Patent
Document 1, a double-side polishing apparatus in which an auxiliary heating
element is placed on a side of a turn table, the side opposite to the machining
surface thereof, and the turn table is heated in advance before the operation
of the apparatus and is also heated during operation, whereby the
temperature of the turn table is maintained constant has been proposed.
However, since it attempts to maintain the temperature of the turn table
constant by heating, the flatness of the obtained wafer and the stability
thereof are not satisfactory. [0008]         [Patent Document 1] Japanese
Unexamined Patent Publication (Kokai) No. 11-188613 
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side opposite to the machining surface thereof, and the 

turn table is heated in advance before the operation of 

the apparatus and is also heated during operation, 

whereby the temperature of the turn table is maintained 

constant has been proposed. However, since it attempts 

to maintain the temperature of the turn table constant 

by heating, the flatness of the obtained wafer and the 

stability thereof are not satisfactory.  

[0008] 

 [Patent Document 1] Japanese Unexamined Patent 

Publication (Kokai) No. 11-188613 

[Disclosure of the Invention] 

[Problem to be solved by the Invention] 

[0009] 

 Therefore, the present invention has been made in 

view of the problems described above, and an object 

thereof is to provide a polishing apparatus that can 

produce a wafer having a stable shape regardless of the 

time that has elapsed since the operation of the 

polishing apparatus was started or the presence or 

absence of a stop.  

[Means for solving Problem] 

[0010]  

 The present invention has been made to solve the 

problems described above, and provides a polishing 

apparatus including at least: a lower turn table; a 

motor and a speed reducer for driving the lower turn 

table; and a box covering at least a portion below a 

machining surface of the lower turn table, the polishing 

apparatus pressing a wafer against the lower turn table 

and polishing the wafer by rotating the lower turn table, 

wherein the inside of the box is separated into a 

plurality of areas by a partition wall, and the motor 

[Disclosure of the Invention] [Problem to be solved by the Invention] [0009]
Therefore, the present invention has been made in view of the problems
described above, and an object thereof is to provide a polishing apparatus
that can produce a wafer having a stable shape regardless of the time that
has elapsed since the operation of the polishing apparatus was started or the
presence or absence of a stop. [Means for solving Problem] [0010]        The
present invention has been made to solve the problems described above,
and provides a polishing apparatus including at least: a lower turn table; a
motor and a speed reducer for driving the lower turn table; and a box
covering at least a portion below a machining surface of the lower turn table,
the polishing apparatus pressing a wafer against the lower turn table and
polishing the wafer by rotating the lower turn table, wherein the inside of the
box is separated into a plurality of areas by a partition wall, and the motor 
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driving the lower turn table is placed in an area that 

is different from the area in which the lower turn table 

is included.  

[0011]  

 In the polishing apparatus having the structure 

described above, with the polishing apparatus in which 

the inside of the box is separated into a plurality of 

areas by the partition wall, and the motor driving the 

lower turn table is placed in an area that is different 

from the area in which the lower turn table is included, 

it is possible to prevent heat generated from the motor 

driving the lower turn table from directly affecting the 

lower turn table, and exhaust heat quickly to the 

outside of the apparatus, making it possible to prevent 

effectively a slight distortion in the shape of the 

lower turn table caused by the influence of heat. This 

makes it possible to polish the wafer in a stable shape.  

[0012]  

 In this case, it is preferable that, in the box, 

the speed reducer driving the lower turn table be placed 

in an area that is different from the area in which the 

lower turn table is included.  

 As described above, when, in the box, the speed 

reducer driving the lower turn table is placed in an 

area that is different from the area in which the lower 

turn table is included, it is also possible to prevent 

heat generated from the speed reducer for the lower turn 

table from directly affecting the lower turn table, and 

exhaust it quickly to the outside of the apparatus, 

making it possible to prevent a slight distortion of the 

lower turn table more effectively.  

[0013]  

 Moreover, it is preferable that the areas in the 

driving the lower turn table is placed in an area that is different from the area
in which the lower turn table is included. [0011]        In the polishing
apparatus having the structure described above, with the polishing apparatus
in which the inside of the box is separated into a plurality of areas by the
partition wall, and the motor driving the lower turn table is placed in an area
that is different from the area in which the lower turn table is included, it is
possible to prevent heat generated from the motor driving the lower turn table
from directly affecting the lower turn table, and exhaust heat quickly to the
outside of the apparatus, making it possible to prevent effectively a slight
distortion in the shape of the lower turn table caused by the influence of heat.
This makes it possible to polish the wafer in a stable shape. [0012]        In this
case, it is preferable that, in the box, the speed reducer driving the lower turn
table be placed in an area that is different from the area in which the lower
turn table is included.        As described above, when, in the box, the speed
reducer driving the lower turn table is placed in an area that is different from
the area in which the lower turn table is included, it is also possible to prevent
heat generated from the speed reducer for the lower turn table from directly
affecting the lower turn table, and exhaust it quickly to the outside of the
apparatus, making it possible to prevent a slight distortion of the lower turn
table more effectively. [0013] Moreover, it is preferable that the areas in the 
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box, the areas being separated by the partition wall, 

each include air circulating means.  

 As described above, when the areas in the box, the 

areas being separated by the partition wall, each 

include air circulating means, it is possible to 

circulate the air in the areas separated by the 

partition wall on an individual basis, making it 

possible to exhaust heat generated from a heat-

generating source to the outside of the apparatus more 

efficiently.  

[0014]  

 Furthermore, it is preferable that the polishing 

apparatus include cooling fluid supplying means 

circulating and supplying a cooling fluid to at least 

the speed reducer driving the lower turn table with a 

cooling fluid supplying hose and cooling the speed 

reducer, and the cooling fluid supplying means be placed 

in an area that is different from the area in which the 

lower turn table is included.  

 As described above, when the polishing apparatus 

includes cooling fluid supplying means circulating and 

supplying a cooling fluid to at least the speed reducer 

driving the lower turn table with a cooling fluid 

supplying hose and cooling the speed reducer, it is 

possible to remove heat generated from the speed reducer 

quickly. Moreover, when the cooling fluid supplying 

means is placed in an area that is different from the 

area in which the lower turn table is included, it is 

also possible to exhaust heat generated from the cooling 

fluid supplying means quickly to the outside of the 

apparatus without affecting the lower turn table, making 

it possible to prevent a slight distortion of the lower 

turn table more effectively.  

box, the areas being separated by the partition wall, each include air
circulating means.        As described above, when the areas in the box, the
areas being separated by the partition wall, each include air circulating
means, it is possible to circulate the air in the areas separated by the partition
wall on an individual basis, making it possible to exhaust heat generated from
a heat-generating source to the outside of the apparatus more efficiently.
[0014]        Furthermore, it is preferable that the polishing apparatus include
cooling fluid supplying means circulating and supplying a cooling fluid to at
least the speed reducer driving the lower turn table with a cooling fluid
supplying hose and cooling the speed reducer, and the cooling fluid
supplying means be placed in an area that is different from the area in which
the lower turn table is included.        As described above, when the polishing
apparatus includes cooling fluid supplying means circulating and supplying a
cooling fluid to at least the speed reducer driving the lower turn table with a
cooling fluid supplying hose and cooling the speed reducer, it is possible to
remove heat generated from the speed reducer quickly. Moreover, when the
cooling fluid supplying means is placed in an area that is different from the
area in which the lower turn table is included, it is also possible to exhaust
heat generated from the cooling fluid supplying means quickly to the outside
of the apparatus without affecting the lower turn table, making it possible to
prevent a slight distortion of the lower turn table more effectively.  [0015]
Moreover, the polishing apparatus includes a polishing head holding the
wafer, and the polishing apparatus can be configured such that it presses the
wafer against the lower turn table with the polishing head, and polishes the
wafer. 
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[0015]  

 Moreover, the polishing apparatus includes a 

polishing head holding the wafer, and the polishing 

apparatus can be configured such that it presses the 

wafer against the lower turn table with the polishing 

head, and polishes the wafer.  

 Such a single-side polishing apparatus is a 

single-side polishing apparatus that can polish the 

wafer while preventing a change in the shape of the 

lower turn table effectively.  

[0016]  

 Furthermore, the polishing apparatus further 

includes an upper turn table, a sun gear, an internal 

gear, motors and speed reducers, one for each of the 

upper turn table, the sun gear, and the internal gear 

for driving the upper turn table, the sun gear, and the 

internal gear, and a plurality of carrier plates each 

having a wafer holding hole holding the wafer, and the 

polishing apparatus can be configured as a double-side 

polishing apparatus which holds the wafer in the wafer 

holding hole of the carrier plate, holds the wafer 

between the lower turn table and the upper turn table, 

and performs double-side polishing on the wafer by 

rotating the lower turn table and the upper turn table 

while making the carrier plate rotate on an axis thereof 

and revolve around a point by rotating the sun gear and 

the internal gear.  

 Such a double-side polishing apparatus is a 

double-side polishing apparatus that can polish the 

wafer while preventing a change in the shape of the 

lower turn table effectively.  

[0017] 

 In this case, it is preferable that the motors and 

Such a single-side polishing apparatus is a single-side polishing apparatus
that can polish the wafer while preventing a change in the shape of the lower
turn table effectively. [0016]        Furthermore, the polishing apparatus further
includes an upper turn table, a sun gear, an internal gear, motors and speed
reducers, one for each of the upper turn table, the sun gear, and the internal
gear for driving the upper turn table, the sun gear, and the internal gear, and
a plurality of carrier plates each having a wafer holding hole holding the
wafer, and the polishing apparatus can be configured as a double-side
polishing apparatus which holds the wafer in the wafer holding hole of the
carrier plate, holds the wafer between the lower turn table and the upper turn
table, and performs double-side polishing on the wafer by rotating the lower
turn table and the upper turn table while making the carrier plate rotate on an
axis thereof and revolve around a point by rotating the sun gear and the
internal gear.        Such a double-side polishing apparatus is a double-side
polishing apparatus that can polish the wafer while preventing a change in
the shape of the lower turn table effectively. [0017] In this case, it is
preferable that the motors and speed reducers, one for each of the upper turn
table, the sun gear, and the internal gear for driving the upper turn table, the
sun gear, and the internal gear, be placed in an area that is different from the
area in which the lower turn table is included.        As described above, when
the motors and speed reducers, one for each of the upper turn table, the sun
gear, and the internal gear for driving the upper turn table, the sun gear, and
the internal gear, are placed in an area that is different from the area in which
the lower turn table is included, it is also possible to prevent heat generated
from these motors and speed reducers from affecting the shape of the lower
turn table. 
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speed reducers, one for each of the upper turn table, 

the sun gear, and the internal gear for driving the 

upper turn table, the sun gear, and the internal gear, 

be placed in an area that is different from the area in 

which the lower turn table is included.  

 As described above, when the motors and speed 

reducers, one for each of the upper turn table, the sun 

gear, and the internal gear for driving the upper turn 

table, the sun gear, and the internal gear, are placed 

in an area that is different from the area in which the 

lower turn table is included, it is also possible to 

prevent heat generated from these motors and speed 

reducers from affecting the shape of the lower turn 

table.  

[0018] 

 Moreover, it is preferable that the polishing 

apparatus include cooling fluid supplying means 

circulating and supplying a cooling fluid to the speed 

reducers, one for each of the lower turn table, the 

upper turn table, the sun gear, and the internal gear 

for driving the lower turn table, the upper turn table, 

the sun gear, and the internal gear, with a cooling 

fluid supplying hose and cooling the speed reducers, and 

the cooling fluid supplying means be placed in an area 

that is different from the area in which the lower turn 

table is included.  

 As described above, when the double-side polishing 

apparatus includes cooling fluid supplying means 

circulating and supplying a cooling fluid to the speed 

reducers, one for each of the lower turn table, the 

upper turn table, the sun gear, and the internal gear 

for driving the lower turn table, the upper turn table, 

the sun gear, and the internal gear, with a cooling 

[0018]        Moreover, it is preferable that the polishing apparatus include
cooling fluid supplying means circulating and supplying a cooling fluid to the
speed reducers, one for each of the lower turn table, the upper turn table, the
sun gear, and the internal gear for driving the lower turn table, the upper turn
table, the sun gear, and the internal gear, with a cooling fluid supplying hose
and cooling the speed reducers, and the cooling fluid supplying means be
placed in an area that is different from the area in which the lower turn table
is included.        As described above, when the double-side polishing
apparatus includes cooling fluid supplying means circulating and supplying a
cooling fluid to the speed reducers, one for each of the lower turn table, the
upper turn table, the sun gear, and the internal gear for driving the lower turn
table, the upper turn table, the sun gear, and the internal gear, with a cooling
fluid supplying hose and cooling the speed reducers, it is possible to remove
heat generated from the speed reducers quickly. Furthermore, when the
cooling fluid supplying means is placed in an area that is different from the
area in which the lower turn table is included, it is also possible to exhaust
heat generated from the cooling fluid supplying means quickly to the outside
of the apparatus without affecting the lower turn table, making it possible to
prevent a slight distortion of the lower turn table more effectively. [0019]
Furthermore, in the polishing apparatus of the invention, it is preferable that
the partition wall be a steel sheet on which a urethane foam sheet is laid.
As described above, when the partition wall is a steel sheet on which a
urethane foam sheet is laid, it is possible to obtain a partition wall having
strength and excellent thermal insulation properties, making it possible to
prevent heat from moving between the areas separated by the partition wall
more effectively. 
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fluid supplying hose and cooling the speed reducers, it 

is possible to remove heat generated from the speed 

reducers quickly. Furthermore, when the cooling fluid 

supplying means is placed in an area that is different 

from the area in which the lower turn table is included, 

it is also possible to exhaust heat generated from the 

cooling fluid supplying means quickly to the outside of 

the apparatus without affecting the lower turn table, 

making it possible to prevent a slight distortion of the 

lower turn table more effectively.  

[0019] 

 Furthermore, in the polishing apparatus of the 

invention, it is preferable that the partition wall be a 

steel sheet on which a urethane foam sheet is laid.  

 As described above, when the partition wall is a 

steel sheet on which a urethane foam sheet is laid, it 

is possible to obtain a partition wall having strength 

and excellent thermal insulation properties, making it 

possible to prevent heat from moving between the areas 

separated by the partition wall more effectively.  

[Effect of the Invention] 

[0020] 

 With the polishing apparatus according to the 

invention, it is possible to prevent heat generated from 

a heat-generating source from directly affecting the 

lower turn table, and exhaust heat quickly to the 

outside of the apparatus, making it possible to prevent 

effectively a slight distortion in the shape of the 

lower turn table caused by the influence of heat, in 

particular, a change in the shape of the lower turn 

table caused by a change in thermal environment with the 

time that has elapsed since the operation of the 

polishing apparatus was started. As a result, it is 

[Effect of the Invention] [0020]        With the polishing apparatus according to
the invention, it is possible to prevent heat generated from a heat-generating
source from directly affecting the lower turn table, and exhaust heat quickly to
the outside of the apparatus, making it possible to prevent effectively a slight
distortion in the shape of the lower turn table caused by the influence of heat,
in particular, a change in the shape of the lower turn table caused by a
change in thermal environment with the time that has elapsed since the
operation of the polishing apparatus was started. As a result, it is possible to
polish the wafer in a stable shape regardless of the time that has elapsed
since the operation of the polishing apparatus was started or the presence or
absence of a stop. [Best Mode(s) for Carrying out the Invention] [0021]
Hereinafter, the invention is explained in more detail. 
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possible to polish the wafer in a stable shape 

regardless of the time that has elapsed since the 

operation of the polishing apparatus was started or the 

presence or absence of a stop.  

[Best Mode(s) for Carrying out the Invention] 

[0021] 

 Hereinafter, the invention is explained in more 

detail.  

 As described above, the problem is that, in order 

to obtain a high degree of flatness of a wafer with 

stability by using a polishing apparatus, the 

temperature control by polishing slurry and the removal 

of heat of polishing generated by machining by supplying 

cooling water to a cooling jacket are not enough.  

[0022]  

 The inventors conducted a study and examination of 

this problem, and found that the temperature of the 

lower turn table 82 rose greatly due to the influence of 

heat generated from various motors, speed reducers, and 

the like, for driving the turn table and the like, and, 

in order to reduce the temperature rise caused by such a 

factor, the above-described temperature control by 

polishing slurry and the temperature control by 

supplying cooling water to a cooling jacket were not 

enough. The temperature increased by such a factor 

causes a slight change in the shape of the lower turn 

table 82, which also affects the shape of a wafer.  

[0023]  

 Then, the inventors studied measures to solve the 

above problem, and found out that separating the various 

motors and speed reducers for driving the turn table and 

the like, in particular, the motor driving the lower 

turn table which was the biggest heat-generating source, 

As described above, the problem is that, in order to obtain a high degree of
flatness of a wafer with stability by using a polishing apparatus, the
temperature control by polishing slurry and the removal of heat of polishing
generated by machining by supplying cooling water to a cooling jacket are
not enough. [0022]        The inventors conducted a study and examination of
this problem, and found that the temperature of the lower turn table 82 rose
greatly due to the influence of heat generated from various motors, speed
reducers, and the like, for driving the turn table and the like, and, in order to
reduce the temperature rise caused by such a factor, the above-described
temperature control by polishing slurry and the temperature control by
supplying cooling water to a cooling jacket were not enough. The
temperature increased by such a factor causes a slight change in the shape
of the lower turn table 82, which also affects the shape of a wafer. [0023]
Then, the inventors studied measures to solve the above problem, and found
out that separating the various motors and speed reducers for driving the turn
table and the like, in particular, the motor driving the lower turn table which
was the biggest heat-generating source, from the lower turn table with a
partition wall provided between them made it possible to reduce heat
transferred to the lower turn table greatly, stabilize the shape of the lower turn
table during the operation of the apparatus, and obtain a wafer with a high
degree of flatness with stability, and completed the invention. [0024]
Hereinafter, a polishing apparatus according to the invention is explained
specifically with reference to the accompanying drawings; the invention,
however, is not limited thereto. It should be understood that polishing in this
description covers not only typical polishing but also such a concept as
so-called grinding or lapping, and refers to processing by which the front
surface of a wafer is gradually smoothed away for the purpose of machining
the wafer to have a high degree of flatness. 



 ° 11 

from the lower turn table with a partition wall provided 

between them made it possible to reduce heat transferred 

to the lower turn table greatly, stabilize the shape of 

the lower turn table during the operation of the 

apparatus, and obtain a wafer with a high degree of 

flatness with stability, and completed the invention.  

[0024]  

 Hereinafter, a polishing apparatus according to 

the invention is explained specifically with reference 

to the accompanying drawings; the invention, however, is 

not limited thereto. It should be understood that 

polishing in this description covers not only typical 

polishing but also such a concept as so-called grinding 

or lapping, and refers to processing by which the front 

surface of a wafer is gradually smoothed away for the 

purpose of machining the wafer to have a high degree of 

flatness.  

[0025]  

 FIG. 1 depicts a double-side polishing apparatus 

as an example (a first embodiment) of the polishing 

apparatus according to the invention.  

 A double-side polishing apparatus 11 mainly 

includes rotatable disk-shaped lower turn table 12 and 

upper turn table 13, a carrier plate 16 which is placed 

between the upper and lower turn tables 12 and 13, has a 

wafer holding hole 16a holding a wafer W, and performs 

planetary movement, and a sun gear 14 and an internal 

gear 15 which move the carrier plate 16. The lower turn 

table 12, the upper turn table 13, the sun gear 14, and 

the internal gear 15 are driven by their respective 

drive motors 18a, 18b, 18c, and 18d and speed reducers 

19a, 19b, 19c, and 19d placed in an apparatus main body 

box 17. Incidentally, two or more components of the 

[0025]        FIG. 1 depicts a double-side polishing apparatus as an example
(a first embodiment) of the polishing apparatus according to the invention.
A double-side polishing apparatus 11 mainly includes rotatable disk-shaped
lower turn table 12 and upper turn table 13, a carrier plate 16 which is placed
between the upper and lower turn tables 12 and 13, has a wafer holding hole
16a holding a wafer W, and performs planetary movement, and a sun gear
14 and an internal gear 15 which move the carrier plate 16. The lower turn
table 12, the upper turn table 13, the sun gear 14, and the internal gear 15
are driven by their respective drive motors 18a, 18b, 18c, and 18d and speed
reducers 19a, 19b, 19c, and 19d placed in an apparatus main body box 17.
Incidentally, two or more components of the lower turn table 12, the upper
turn table 13, the sun gear 14, and the internal gear 15 may be moved by
using the same motor. Depending on the purpose of polishing, a polishing
pad (not shown) is attached to the polishing surfaces of the upper and lower
turn tables. Moreover, a cooling jacket 20 may be attached on a side of the
turn table, the side opposite to the polishing surface. Furthermore, an upper
cover 21 covering an upper part of the apparatus may be placed. [0026]
Then, in the double-side polishing apparatus 11 of the invention, partition
walls 31a and 31b are provided in the box 17, and the inside of the box 17 is
separated into a plurality of areas. Moreover, at least the motor 18a driving
the lower turn table 12 is placed in an area that is different from an area in
which the lower turn table 12 is included. Furthermore, the speed reducer
19a driving the lower turn table and the motors 18b, 18c, and 18d and the
speed reducers 19b, 19c, and 19d driving the upper turn table 13, the sun
gear 14, and the internal gear 15, respectively, may be placed in an area that
is different from the area in which the lower turn table 12 is included.
Incidentally, as for the motors and the speed reducers, two or more
components may be placed in the same area, or may be placed in different
areas. In FIG. 1, an example in which an area is separated by the partition
walls 31a and 31b into three areas, an area (a first area) in which the motor
18a driving the lower turn table 12 is placed, an area (a second area) in
which the speed reducer 19a driving the lower turn table and the motors 18b,
18c, and 18d and the speed reducers 19b, 19c, and 19d driving the upper
turn table 13, the sun gear 14, and the internal gear 15,  
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lower turn table 12, the upper turn table 13, the sun 

gear 14, and the internal gear 15 may be moved by using 

the same motor. Depending on the purpose of polishing, a 

polishing pad (not shown) is attached to the polishing 

surfaces of the upper and lower turn tables. Moreover, a 

cooling jacket 20 may be attached on a side of the turn 

table, the side opposite to the polishing surface. 

Furthermore, an upper cover 21 covering an upper part of 

the apparatus may be placed.  

[0026]  

 Then, in the double-side polishing apparatus 11 of 

the invention, partition walls 31a and 31b are provided 

in the box 17, and the inside of the box 17 is separated 

into a plurality of areas. Moreover, at least the motor 

18a driving the lower turn table 12 is placed in an area 

that is different from an area in which the lower turn 

table 12 is included. Furthermore, the speed reducer 19a 

driving the lower turn table and the motors 18b, 18c, 

and 18d and the speed reducers 19b, 19c, and 19d driving 

the upper turn table 13, the sun gear 14, and the 

internal gear 15, respectively, may be placed in an area 

that is different from the area in which the lower turn 

table 12 is included. Incidentally, as for the motors 

and the speed reducers, two or more components may be 

placed in the same area, or may be placed in different 

areas. In FIG. 1, an example in which an area is 

separated by the partition walls 31a and 31b into three 

areas, an area (a first area) in which the motor 18a 

driving the lower turn table 12 is placed, an area (a 

second area) in which the speed reducer 19a driving the 

lower turn table and the motors 18b, 18c, and 18d and 

the speed reducers 19b, 19c, and 19d driving the upper 

turn table 13, the sun gear 14, and the internal gear 15, 

respectively, are placed, and an area (a third area) in which the lower turn
table 12 is included is shown; however, it is not limited thereto. [0027]
Moreover, in general, in the box of the double-side polishing apparatus, as a
means of circulating the air inside the box, an exhaust duct, an outside air
intake, and the like, are placed. In the double-side polishing apparatus 11
according to the invention, the inside of the box 17 is separated into a
plurality of areas, and it is preferable that the areas be provided individually
with the air circulating means. In FIG. 1, an embodiment in which the first
area is provided with an outside air intake 23a and an exhaust duct 22a, the
second area is provided with an outside air intake 23b, a blast fan 24b, and
an exhaust duct 22b, and the third area is provided with an outside air intake
23c, a blast fan 24c, and an exhaust duct 22c is shown as an example.
Incidentally, the outside air intake simply has to be an opening that can take
the outside air in each area, and it does not necessarily have to be specially
provided in each area. For example, as 23a of FIG. 1, it may be a clearance
between the upper cover 21 and the box 17. Moreover, for an area
communicating with the inside of the upper cover 21 (in the case of FIG. 1,
the above-described third area communicates with the area inside the upper
cover 21 via a clearance between the box 17 and the internal gear 15), as
23c of FIG. 1, the air may be made to circulate in the area by providing an
outside air intake in the upper cover 21. Furthermore, when the areas have
exhaust outlets individually, the exhaust ducts 22a, 22b, and 22c may be
joined together such that the air is exhausted through a collecting duct 25.
[0028]        When double-side polishing of the wafer W is performed by using
the double-side polishing apparatus 11 having the above-described structure,
the wafer W is held in the wafer holding hole 16a of the carrier plate 16, the
wafer W is held between the upper and lower turn tables 12 and 13, and
polishing is performed while applying pressure from the side of the upper turn
table 13, rotating the wafer W and the upper and lower turn tables 12 and 13,
and supplying polishing slurry to the machining surfaces thereof from
unillustrated polishing slurry supplying means. In the double-side polishing
apparatus 11 of the invention, since the motor 18a driving the lower turn table
12 is placed in the area that is different from the area in which the lower turn
table 12 is included, when polishing is performed, it is possible to exhaust
heat generated from the motor 18a driving the lower turn table 12 quickly to
the outside of the double-side polishing apparatus 11 without affecting the
lower turn table, making it possible to prevent effectively a slight distortion in
the shape of the lower turn table 12 caused by the influence of heat, in
particular, a change in the shape of the lower turn table 12 caused by a
change in thermal environment with the time that has elapsed since the
operation of the polishing apparatus was started. As a result, it is possible to
polish the wafer W in a stable shape. In particular, it is possible to polish the
wafer W in a stable shape regardless of the time that has elapsed since the
operation of the polishing apparatus was started or the presence or absence
of a stop. [0029] Moreover, as described above, when the speed 
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respectively, are placed, and an area (a third area) in 

which the lower turn table 12 is included is shown; 

however, it is not limited thereto.  

[0027]  

 Moreover, in general, in the box of the double-

side polishing apparatus, as a means of circulating the 

air inside the box, an exhaust duct, an outside air 

intake, and the like, are placed. In the double-side 

polishing apparatus 11 according to the invention, the 

inside of the box 17 is separated into a plurality of 

areas, and it is preferable that the areas be provided 

individually with the air circulating means. In FIG. 1, 

an embodiment in which the first area is provided with 

an outside air intake 23a and an exhaust duct 22a, the 

second area is provided with an outside air intake 23b, 

a blast fan 24b, and an exhaust duct 22b, and the third 

area is provided with an outside air intake 23c, a blast 

fan 24c, and an exhaust duct 22c is shown as an example. 

Incidentally, the outside air intake simply has to be an 

opening that can take the outside air in each area, and 

it does not necessarily have to be specially provided in 

each area. For example, as 23a of FIG. 1, it may be a 

clearance between the upper cover 21 and the box 17. 

Moreover, for an area communicating with the inside of 

the upper cover 21 (in the case of FIG. 1, the above-

described third area communicates with the area inside 

the upper cover 21 via a clearance between the box 17 

and the internal gear 15), as 23c of FIG. 1, the air may 

be made to circulate in the area by providing an outside 

air intake in the upper cover 21. Furthermore, when the 

areas have exhaust outlets individually, the exhaust 

ducts 22a, 22b, and 22c may be joined together such that 

the air is exhausted through a collecting duct 25.  

reducer 19a driving the lower turn table and the motor 18b, 18c, and 18d and
the speed reducers 19b, 19c, and 19d driving the upper turn table 13, the sun
gear 14, and the internal gear 15, respectively, are placed in an area that is
different from the area in which the lower turn table 12 is included, it is
possible to exhaust heat generated from them to the outside of the
double-side polishing apparatus 11 in a similar manner without affecting the
lower turn table.        In addition, as described above, when the areas in the
box, the areas separated by the partition wall, are individually provided with
the air circulating means, such as an exhaust duct, an outside air intake, a
blast fan (or a blower), and the like, it is possible to circulate the air in the
areas separated by the partition wall on an individual basis and perform
individual temperature management in the areas, making it possible to
exhaust heat generated from the above-described heat-generating sources
more efficiently to the outside of the apparatus. [0030]        Furthermore, FIG.
2 is an apparatus diagram schematically showing a principal portion of the
double-side polishing apparatus 11 according to the invention, the principal
portion seen through the apparatus from above. As shown in FIG. 2, it is
preferable that the apparatus be provided with cooling fluid supplying means
42 which circulates and supplies a cooling fluid to the speed reducers 19a,
19b, 19c, and 19d driving the lower turn table 12, the upper turn table 13, the
sun gear 14, and the internal gear 15 (see FIG. 1 for them), respectively, with
a cooling fluid supplying hose 43, and thereby cools the speed reducers. As
described above,  by removing heat quickly from the speed reducers by the
cooling fluid supplying means 42, it is possible to exhaust generated heat
more efficiently. 
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[0028]  

 When double-side polishing of the wafer W is 

performed by using the double-side polishing apparatus 

11 having the above-described structure, the wafer W is 

held in the wafer holding hole 16a of the carrier plate 

16, the wafer W is held between the upper and lower turn 

tables 12 and 13, and polishing is performed while 

applying pressure from the side of the upper turn table 

13, rotating the wafer W and the upper and lower turn 

tables 12 and 13, and supplying polishing slurry to the 

machining surfaces thereof from unillustrated polishing 

slurry supplying means. In the double-side polishing 

apparatus 11 of the invention, since the motor 18a 

driving the lower turn table 12 is placed in the area 

that is different from the area in which the lower turn 

table 12 is included, when polishing is performed, it is 

possible to exhaust heat generated from the motor 18a 

driving the lower turn table 12 quickly to the outside 

of the double-side polishing apparatus 11 without 

affecting the lower turn table, making it possible to 

prevent effectively a slight distortion in the shape of 

the lower turn table 12 caused by the influence of heat, 

in particular, a change in the shape of the lower turn 

table 12 caused by a change in thermal environment with 

the time that has elapsed since the operation of the 

polishing apparatus was started. As a result, it is 

possible to polish the wafer W in a stable shape. In 

particular, it is possible to polish the wafer W in a 

stable shape regardless of the time that has elapsed 

since the operation of the polishing apparatus was 

started or the presence or absence of a stop.  

[0029]  

 Moreover, as described above, when the speed 

However, since the cooling fluid supplying means 42 serves as a
heat-generating source because it generally includes a motor, a pump, and
the like, inside it, it is preferable that the cooling fluid supplying means 42 be
placed in an area that is different from the area in which the lower turn table
12 is included for reasons similar to those for the above-described
heat-generating sources. [0031]        Incidentally, although a material of the
partition walls 31a and 31b is not particularly limited, a steel sheet on which a
urethane sheet is laid is preferable because it makes it possible to obtain a
partition wall having both strength and high thermal insulation properties by
using an inexpensive material, and prevent heat from moving between the
separated areas more effectively. [0032]        FIG. 3 depicts a single-side
polishing apparatus as another example (a second embodiment) of the
polishing apparatus according to the invention.        A single-side polishing
apparatus 61 mainly includes a rotatable disk-shaped lower turn table 12 and
a rotatable polishing head 63, which holds a wafer W. The lower turn table 12
is driven by a drive motor 18a and a speed reducer 19a placed in an
apparatus main body box 17. Incidentally, depending on the purpose of
polishing, a polishing pad (not shown) is attached to the polishing surface of
the lower turn table 12. Moreover, a cooling jacket 20 may be attached on a
side  
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reducer 19a driving the lower turn table and the motor 

18b, 18c, and 18d and the speed reducers 19b, 19c, and 

19d driving the upper turn table 13, the sun gear 14, 

and the internal gear 15, respectively, are placed in an 

area that is different from the area in which the lower 

turn table 12 is included, it is possible to exhaust 

heat generated from them to the outside of the double-

side polishing apparatus 11 in a similar manner without 

affecting the lower turn table.  

 In addition, as described above, when the areas in 

the box, the areas separated by the partition wall, are 

individually provided with the air circulating means, 

such as an exhaust duct, an outside air intake, a blast 

fan (or a blower), and the like, it is possible to 

circulate the air in the areas separated by the 

partition wall on an individual basis and perform 

individual temperature management in the areas, making 

it possible to exhaust heat generated from the above-

described heat-generating sources more efficiently to 

the outside of the apparatus.  

[0030]  

 Furthermore, FIG. 2 is an apparatus diagram 

schematically showing a principal portion of the double-

side polishing apparatus 11 according to the invention, 

the principal portion seen through the apparatus from 

above. As shown in FIG. 2, it is preferable that the 

apparatus be provided with cooling fluid supplying means 

42 which circulates and supplies a cooling fluid to the 

speed reducers 19a, 19b, 19c, and 19d driving the lower 

turn table 12, the upper turn table 13, the sun gear 14, 

and the internal gear 15 (see FIG. 1 for them), 

respectively, with a cooling fluid supplying hose 43, 

and thereby cools the speed reducers. As described above, 

of the lower turn table 12, the side opposite to the polishing surface.
Furthermore, an upper cover 21 covering an upper part of the apparatus may
be placed. [0033]         Then, in the single-side polishing apparatus 61 of the
invention, a partition wall is provided, the box 17 is separated into a plurality
of areas, and at least the motor 18a driving the lower turn table 12 is placed
in an area that is different from an area in which the lower turn table 12 is
included. In FIG. 3, an example in which an area is separated by a partition
wall 31a into two areas, an area (a first area) in which the motor 18a driving
the lower turn table 12 is placed and an area (a second area) in which the
speed reducer 19a driving the lower turn table is placed and the lower turn
table 12 is included is shown; however, it is not limited thereto. Another
partition wall may be provided such that the speed reducer 19a driving the
lower turn table is placed in an area that is different from the area in which
the lower turn table 12 is included. [0034]         In addition to the above, as is
the case with the double-side polishing apparatus described above, a means
of circulating air may be individually placed in the areas separated by the
partition wall. In FIG. 3, an embodiment in which the first area is provided
with an outside air intake 23a and an exhaust duct 22a and the second area
is provided with an outside air intake 23b, a blast fan 24b, and an exhaust
duct 22b is shown as an example. Moreover, the outside air intake simply
has to be an opening that can take the outside air in each area. Furthermore,
the exhaust ducts may be joined together such that the air of the entire area
is exhausted  through a collecting duct 25. In addition, cooling fluid supplying
means supplying a cooling fluid to the speed reducer 19a with a cooling fluid
supplying hose may be provided, and, in this case, it is preferable that the
cooling fluid supplying means be placed in an area that is different from that
of the lower turn table 12. [0035] 
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by removing heat quickly from the speed reducers by the 

cooling fluid supplying means 42, it is possible to 

exhaust generated heat more efficiently.  

 However, since the cooling fluid supplying means 

42 serves as a heat-generating source because it 

generally includes a motor, a pump, and the like, inside 

it, it is preferable that the cooling fluid supplying 

means 42 be placed in an area that is different from the 

area in which the lower turn table 12 is included for 

reasons similar to those for the above-described heat-

generating sources.  

[0031]  

 Incidentally, although a material of the partition 

walls 31a and 31b is not particularly limited, a steel 

sheet on which a urethane sheet is laid is preferable 

because it makes it possible to obtain a partition wall 

having both strength and high thermal insulation 

properties by using an inexpensive material, and prevent 

heat from moving between the separated areas more 

effectively.  

[0032]  

 FIG. 3 depicts a single-side polishing apparatus 

as another example (a second embodiment) of the 

polishing apparatus according to the invention.  

 A single-side polishing apparatus 61 mainly 

includes a rotatable disk-shaped lower turn table 12 and 

a rotatable polishing head 63, which holds a wafer W. 

The lower turn table 12 is driven by a drive motor 18a 

and a speed reducer 19a placed in an apparatus main body 

box 17. Incidentally, depending on the purpose of 

polishing, a polishing pad (not shown) is attached to 

the polishing surface of the lower turn table 12. 

Moreover, a cooling jacket 20 may be attached on a side 

When single-side polishing of the wafer W is performed by using the
single-side polishing apparatus 61 having the above-described structure, the
wafer W is held on the polishing head 63 by various known holding methods
such as attaching it with wax or vacuum sucking, and polishing is performed
while applying pressure from the side of the polishing head 63, rotating the
wafer W, the polishing head 63, and the lower turn table 12, and supplying
polishing slurry to the machining surface thereof. In the single-side polishing
apparatus 61 of the invention, since the motor 18a driving the lower turn table
12 is placed in an area that is different from the area in which the lower turn
table 12 is included, as is the case with the double-side polishing apparatus
described above, when polishing is performed, it is possible to exhaust heat
generated from the motor 18a driving the lower turn table 12 quickly to the
outside of the single-side polishing apparatus 61 without affecting the lower
turn table, making it possible to prevent effectively a slight distortion in the
shape of the lower turn table 12 caused by the influence of heat. As a result,
it is possible to polish the wafer W in a stable shape. [Example] [0036]
Hereinafter, examples and comparative examples of  the invention are
explained. (Example 1)        The lower turn table 12, the upper turn table 13,
the sun gear 14, and the internal gear 15 were rotated under no load
condition for three hours (without setting a wafer W and performing actual
polishing of the wafer) by using the double-side polishing apparatus 11 of the
invention having the structure shown in FIG. 1, and the shape of the front
surface of the lower turn table 12 before and after operation of the apparatus
was measured, whereby the measurement of the deformation of the lower
turn table 12 caused by heat generated from the motors and the speed
reducers was carried out. Incidentally, 
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of the lower turn table 12, the side opposite to the 

polishing surface. Furthermore, an upper cover 21 

covering an upper part of the apparatus may be placed.  

[0033]  

 Then, in the single-side polishing apparatus 61 of 

the invention, a partition wall is provided, the box 17 

is separated into a plurality of areas, and at least the 

motor 18a driving the lower turn table 12 is placed in 

an area that is different from an area in which the 

lower turn table 12 is included. In FIG. 3, an example 

in which an area is separated by a partition wall 31a 

into two areas, an area (a first area) in which the 

motor 18a driving the lower turn table 12 is placed and 

an area (a second area) in which the speed reducer 19a 

driving the lower turn table is placed and the lower 

turn table 12 is included is shown; however, it is not 

limited thereto. Another partition wall may be provided 

such that the speed reducer 19a driving the lower turn 

table is placed in an area that is different from the 

area in which the lower turn table 12 is included.  

[0034]  

 In addition to the above, as is the case with the 

double-side polishing apparatus described above, a means 

of circulating air may be individually placed in the 

areas separated by the partition wall. In FIG. 3, an 

embodiment in which the first area is provided with an 

outside air intake 23a and an exhaust duct 22a and the 

second area is provided with an outside air intake 23b, 

a blast fan 24b, and an exhaust duct 22b is shown as an 

example. Moreover, the outside air intake simply has to 

be an opening that can take the outside air in each area. 

Furthermore, the exhaust ducts may be joined together 

such that the air of the entire area is exhausted 

the lower turn table 12 and the upper turn table 13 both had an outside
diameter of 1420 mm and an inside diameter of 430 mm, and the operating
conditions were set as follows: the rotation speed of the lower turn table was
50 rpm, the rotation speed of the upper turn table was 30 rpm in a direction
opposite to that of the lower turn table, the rotation speed of the sun gear was
35 rpm, and the rotation speed of the internal gear was 3 rpm.
Incidentally, the measurement of the deformation of the lower turn table was
carried out using a stylus type profilometer.        According to the results, the
shape of the lower turn table when the apparatus was at a standstill had a
dimple of 1 m (a difference between the outer edge of the lower turn table
and the lowest point near the center thereof was 1 pm), and the shape
thereof after the apparatus had been operated for three hours had a dimple
of 2.6 m. [0037]  (Comparative Example 1)        Operation was performed
under no load condition as in Example 1 by using the conventional
double-side polishing apparatus 81 shown in FIG. 4, and a change in the
shape of the front surface of the lower turn table was measured.
According to the results, while the shape of the lower turn table when the
apparatus was at a standstill had a dimple of 1 pm, the shape thereof after
the apparatus had been operated for three hours had a dimple of 11 pm, and
there was a change of 10 pm. Moreover, a measurement carried out one
hour after operation of the apparatus was stopped revealed that the dimple
was 3 pm, and there was a tendency to return to the shape observed when
the apparatus was in a stopped state. 
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through a collecting duct 25. In addition, cooling fluid 

supplying means supplying a cooling fluid to the speed 

reducer 19a with a cooling fluid supplying hose may be 

provided, and, in this case, it is preferable that the 

cooling fluid supplying means be placed in an area that 

is different from that of the lower turn table 12.  

[0035]  

 When single-side polishing of the wafer W is 

performed by using the single-side polishing apparatus 

61 having the above-described structure, the wafer W is 

held on the polishing head 63 by various known holding 

methods such as attaching it with wax or vacuum sucking, 

and polishing is performed while applying pressure from 

the side of the polishing head 63, rotating the wafer W, 

the polishing head 63, and the lower turn table 12, and 

supplying polishing slurry to the machining surface 

thereof. In the single-side polishing apparatus 61 of 

the invention, since the motor 18a driving the lower 

turn table 12 is placed in an area that is different 

from the area in which the lower turn table 12 is 

included, as is the case with the double-side polishing 

apparatus described above, when polishing is performed, 

it is possible to exhaust heat generated from the motor 

18a driving the lower turn table 12 quickly to the 

outside of the single-side polishing apparatus 61 

without affecting the lower turn table, making it 

possible to prevent effectively a slight distortion in 

the shape of the lower turn table 12 caused by the 

influence of heat. As a result, it is possible to polish 

the wafer W in a stable shape.  

[Example] 

[0036]  

 Hereinafter, examples and comparative examples of 

[0038]        As described above, while the amount of change in the shape of
the lower turn table caused by operation of the apparatus was 10 m in the
conventional apparatus, it was 1.6 m in the apparatus of the invention, and
the results revealed the stability of the shape of the lower turn table according
to the invention. [0039] (Example 2)        By using the double-side polishing
apparatus 11 of the invention shown in FIG. 1, double-side polishing was
actually performed on a silicon single crystal wafer subjected to lapping.
Incidentally, the lower turn table 12 and the upper turn table 13 both had an
outside diameter of 1420 mm and an inside diameter of 430 mm. Five silicon
single crystal wafers having a diameter of 300 mm were polished in one
batch by using five carrier plates 16 per batch, the carrier plates 16 each
having  one wafer holding hole 16a. A normal polishing pad and a normal
polishing slurry were used. The polishing conditions were set as follows: a
polishing load was 100 g/cm2, the rotation speed of the lower turn table was
50 rpm, the rotation speed of the upper turn table was 30 rpm in a direction
opposite to that of the lower turn table, the rotation speed of the sun gear was
35 rpm, the rotation speed of the internal gear was 3 rpm, and a polishing
time in one batch was 30 minutes.        Polishing was performed from a state
in which the apparatus had been in a stopped state for 12 hours or more, and
changes in the shape of the wafer observed with the progress of a polishing
batch were compared [0040] 
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the invention are explained.  

(Example 1)  

 The lower turn table 12, the upper turn table 13, 

the sun gear 14, and the internal gear 15 were rotated 

under no load condition for three hours (without setting 

a wafer W and performing actual polishing of the wafer) 

by using the double-side polishing apparatus 11 of the 

invention having the structure shown in FIG. 1, and the 

shape of the front surface of the lower turn table 12 

before and after operation of the apparatus was measured, 

whereby the measurement of the deformation of the lower 

turn table 12 caused by heat generated from the motors 

and the speed reducers was carried out. Incidentally, 

the lower turn table 12 and the upper turn table 13 both 

had an outside diameter of 1420 mm and an inside 

diameter of 430 mm, and the operating conditions were 

set as follows: the rotation speed of the lower turn 

table was 50 rpm, the rotation speed of the upper turn 

table was 30 rpm in a direction opposite to that of the 

lower turn table, the rotation speed of the sun gear was 

35 rpm, and the rotation speed of the internal gear was 

3 rpm.  

 Incidentally, the measurement of the deformation 

of the lower turn table was carried out using a stylus 

type profilometer.  

 According to the results, the shape of the lower 

turn table when the apparatus was at a standstill had a 

dimple of 1 µm (a difference between the outer edge of 

the lower turn table and the lowest point near the 

center thereof was 1 µm), and the shape thereof after 

the apparatus had been operated for three hours had a 

dimple of 2.6 µm.  

[0037]  

According to the results, the shape was flat continuously from the first batch
to the fifth batch, and GBIR (global backside ideal range, which is a
difference between a maximum positional displacement and a minimum
positional displacement relative to one reference surface which is present in
the plane of a wafer in a state in which the back surface of the wafer is
corrected to be a flat surface, and serves as an indicator of the flatness of the
wafer) was 0.1 m.        It is considered that, since, in the double-side
polishing apparatus 11 of the invention, the lower turn table motor 18a
serving as an intense heat-generating source is isolated, by the partition wall
31a, from the area in which the lower turn table 12 is included, a change in
the shape of the lower turn table 12 caused by the influence of heat was
reduced, whereby the flatness of the wafer was obtained with stability. [0041]
(Comparative Example 2)         Double-side polishing of a wafer W was
actually performed under the same conditions as those of Example 2 except
that the conventional double-side polishing apparatus 81 shown in FIG. 4
was used. Incidentally, the carrier plates identical to those used in Example 2
were used. [0042]        According to the results, in the first batch, the shape
was convex and GBIR was 1 pm, in the second batch, the shape was convex
and GBIR was 0.2 pm, in the third batch, the shape was concave and GBIR
was 0.2 pm, in the fourth batch, the shape was concave and GBIR was 0.4
pm, and, in the fifth batch, the shape was concave and GBIR was 0.5 pm. 
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(Comparative Example 1)  

 Operation was performed under no load condition as 

in Example 1 by using the conventional double-side 

polishing apparatus 81 shown in FIG. 4, and a change in 

the shape of the front surface of the lower turn table 

was measured.  

 According to the results, while the shape of the 

lower turn table when the apparatus was at a standstill 

had a dimple of 1 µm, the shape thereof after the 

apparatus had been operated for three hours had a dimple 

of 11 µm, and there was a change of 10 µm. Moreover, a 

measurement carried out one hour after operation of the 

apparatus was stopped revealed that the dimple was 3 µm, 

and there was a tendency to return to the shape observed 

when the apparatus was in a stopped state.  

[0038] 

 As described above, while the amount of change in 

the shape of the lower turn table caused by operation of 

the apparatus was 10 µm in the conventional apparatus, 

it was 1.6 µm in the apparatus of the invention, and the 

results revealed the stability of the shape of the lower 

turn table according to the invention.  

[0039]  

(Example 2)  

 By using the double-side polishing apparatus 11 of 

the invention shown in FIG. 1, double-side polishing was 

actually performed on a silicon single crystal wafer 

subjected to lapping. Incidentally, the lower turn table 

12 and the upper turn table 13 both had an outside 

diameter of 1420 mm and an inside diameter of 430 mm. 

Five silicon single crystal wafers having a diameter of 

300 mm were polished in one batch by using five carrier 

plates 16 per batch, the carrier plates 16 each having 

It is considered that, in the conventional double-side polishing apparatus 81,
due to the influence of heat generated from the lower turn table motor 18a
and the like, the shape of the lower turn table 82 changed slightly, resulting in
unstable flatness of the wafer. [0043]        It is to be understood that the
present invention is not limited in any way by the embodiment thereof
described above. The above embodiment is merely an example, and
anything that has substantially the same structure as the technical idea
recited in the claims of the present invention and that offers similar workings
and benefits falls within the technical scope of the present invention. [BRIEF
DESCRIPTION OF DRAWINGS] [0044]        FIG. 1 is a sectional view
schematically showing a principal portion of a first embodiment of a polishing
apparatus according to the invention;  FIG. 2 is an apparatus diagram
schematically showing a principal portion of the first embodiment of 
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one wafer holding hole 16a. A normal polishing pad and a 

normal polishing slurry were used. The polishing 

conditions were set as follows: a polishing load was 100 

g/cm2, the rotation speed of the lower turn table was 50 

rpm, the rotation speed of the upper turn table was 30 

rpm in a direction opposite to that of the lower turn 

table, the rotation speed of the sun gear was 35 rpm, 

the rotation speed of the internal gear was 3 rpm, and a 

polishing time in one batch was 30 minutes.  

 Polishing was performed from a state in which the 

apparatus had been in a stopped state for 12 hours or 

more, and changes in the shape of the wafer observed 

with the progress of a polishing batch were compared.  

[0040]  

 According to the results, the shape was flat 

continuously from the first batch to the fifth batch, 

and GBIR (global backside ideal range, which is a 

difference between a maximum positional displacement and 

a minimum positional displacement relative to one 

reference surface which is present in the plane of a 

wafer in a state in which the back surface of the wafer 

is corrected to be a flat surface, and serves as an 

indicator of the flatness of the wafer) was 0.1 µm.  

 It is considered that, since, in the double-side 

polishing apparatus 11 of the invention, the lower turn 

table motor 18a serving as an intense heat-generating 

source is isolated, by the partition wall 31a, from the 

area in which the lower turn table 12 is included, a 

change in the shape of the lower turn table 12 caused by 

the influence of heat was reduced, whereby the flatness 

of the wafer was obtained with stability.  

[0041]  

(Comparative Example 2)  

the polishing apparatus according to the invention, the principal portion seen
through the apparatus from above;        FIG. 3 is a sectional view
schematically showing a principal portion of a second embodiment of the
polishing apparatus according to the invention; and        FIG. 4 is a sectional
view schematically showing a principal portion of an example of a
conventional double-side polishing apparatus. [Explanations of Numerals]
[0045]  11: double-side polishing apparatus,  12: lower turn table, 13: upper
turn table, 14: sun gear, 15: internal gear, 
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 Double-side polishing of a wafer W was actually 

performed under the same conditions as those of Example 

2 except that the conventional double-side polishing 

apparatus 81 shown in FIG. 4 was used. Incidentally, the 

carrier plates identical to those used in Example 2 were 

used.  

[0042]  

 According to the results, in the first batch, the 

shape was convex and GBIR was 1 µm, in the second batch, 

the shape was convex and GBIR was 0.2 µm, in the third 

batch, the shape was concave and GBIR was 0.2 µm, in the 

fourth batch, the shape was concave and GBIR was 0.4 µm, 

and, in the fifth batch, the shape was concave and GBIR 

was 0.5 µm.  

 It is considered that, in the conventional double-

side polishing apparatus 81, due to the influence of 

heat generated from the lower turn table motor 18a and 

the like, the shape of the lower turn table 82 changed 

slightly, resulting in unstable flatness of the wafer.  

[0043]  

 It is to be understood that the present invention 

is not limited in any way by the embodiment thereof 

described above. The above embodiment is merely an 

example, and anything that has substantially the same 

structure as the technical idea recited in the claims of 

the present invention and that offers similar workings 

and benefits falls within the technical scope of the 

present invention.  

[BRIEF DESCRIPTION OF DRAWINGS] 

[0044] 

 FIG. 1 is a sectional view schematically showing a 

principal portion of a first embodiment of a polishing 

apparatus according to the invention;  

16: carrier plate, 16a: wafer holding hole, 17: box, 18a: motor for lower turn
table, 18b: motor for upper turn table, 18c: motor for sun gear, 18d: motor for
internal gear,  19a: speed reducer for lower turn table, 19b: speed reducer for
upper turn table, 19c: speed reducer for sun gear, 
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 FIG. 2 is an apparatus diagram schematically 

showing a principal portion of the first embodiment of 

the polishing apparatus according to the invention, the 

principal portion seen through the apparatus from above;  

 FIG. 3 is a sectional view schematically showing a 

principal portion of a second embodiment of the 

polishing apparatus according to the invention; and  

 FIG. 4 is a sectional view schematically showing a 

principal portion of an example of a conventional 

double-side polishing apparatus.  

[Explanations of Numerals] 

[0045] 

 11: double-side polishing apparatus,  

 12: lower turn table, 13: upper turn table,  

 14: sun gear, 15: internal gear,  

 16: carrier plate, 16a: wafer holding hole,  

 17: box, 18a: motor for lower turn table,  

 18b: motor for upper turn table,  

 18c: motor for sun gear,  

 18d: motor for internal gear,  

 19a: speed reducer for lower turn table,  

 19b: speed reducer for upper turn table,  

 19c: speed reducer for sun gear,  

 19d: speed reducer for internal gear,  

 20: cooling jacket, 21: upper cover,  

 22a,22b,22c: exhaust duct,  

 23a,23b,23c: outside air intake (opening),  

 24b,24c: blast fan, 25: collecting duct,  

 31a,31b: partition wall,  

 42: cooling fluid supplying means,  

 43: cooling fluid supplying hose,  

 61: single-side polishing apparatus,  

 63: polishing head,  

19d: speed reducer for internal gear, 20: cooling jacket, 21: upper cover,
22a,22b,22c: exhaust duct, 23a,23b,23c: outside air intake (opening),
24b,24c: blast fan, 25: collecting duct, 31a,31b: partition wall, 42: cooling fluid
supplying means, 43: cooling fluid supplying hose, 61: single-side polishing
apparatus, 63: polishing head,   81: double-side polishing apparatus,  82:
lower turn table, 83: upper turn table, 84: sun gear, 85: internal gear, 
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 81: double-side polishing apparatus,  

 82: lower turn table, 83: upper turn table,  

 84: sun gear, 85: internal gear,  

 86: carrier plate, 86a: wafer holding hole,  

 87: box, 88a: motor for lower turn table,  

 88b: motor for upper turn table,  

 88c: motor for sun gear,  

 88d: motor for internal gear,  

 89a: speed reducer for lower turn table,  

 89b: speed reducer for upper turn table,  

 89c: speed reducer for sun gear,  

 89d: speed reducer for internal gear,  

 90: cooling jacket, 91: upper cover,  

 92: exhaust duct, 93: outside air intake,  

 W: wafer.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

86: carrier plate, 86a: wafer holding hole, 87: box, 88a: motor for lower turn
table, 88b: motor for upper turn table, 88c: motor for sun gear, 88d: motor for
internal gear,  89a: speed reducer for lower turn table, 89b: speed reducer for
upper turn table, 89c: speed reducer for sun gear, 
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     [CLAIMS] 

[Claim 1] 

 A polishing apparatus comprising at least: a lower 

turn table; a motor and a speed reducer for driving the 

lower turn table; and a box covering at least a portion 

below a machining surface of the lower turn table, the 

polishing apparatus pressing a wafer against the lower 

turn table and polishing the wafer by rotating the lower 

turn table, wherein  

 an inside of the box is separated into a plurality 

of areas by a partition wall, and the motor driving the 

lower turn table is placed in an area that is different 

from the area in which the lower turn table is included, 

and  

 the areas in the box, the areas being separated by 

the partition wall, each include air circulating means.  

[Claim 2] 

 The polishing apparatus according to claim 1, 

wherein, in the box, the speed reducer driving the lower 

turn table is placed in an area that is different from 

the area in which the lower turn table is included.  

[Claim 3] 

 The polishing apparatus according to claim 1 or 2, 

wherein the polishing apparatus comprises cooling fluid 

supplying means circulating and supplying a cooling 

fluid to at least the speed reducer driving the lower 

turn table with a cooling fluid supplying hose and 

cooling the speed reducer, and the cooling fluid 

supplying means is placed in an area that is different 

from the area in which the lower turn table is included.  

[Claim 4] 

89d: speed reducer for internal gear, 90: cooling jacket, 91: upper cover, 92:
exhaust duct, 93: outside air intake, W: wafer.  [CLAIMS] [Claim 1]        A
polishing apparatus comprising at least: a lower turn table; a motor and a
speed reducer for driving the lower turn table; and a box covering at least a
portion below a machining surface of the lower turn table, the polishing
apparatus pressing a wafer against the lower turn table and polishing the
wafer by rotating the lower turn table, wherein        an inside of the box is
separated into a plurality of areas by a partition wall, and the motor driving
the lower turn table is placed in an area that is different from the area in
which the lower turn table is included, and        the areas in the box, the areas
being separated by the partition wall, each include air circulating means.
[Claim 2] 
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 The polishing apparatus according to any one of 

claims 1 to 3, wherein the polishing apparatus comprises 

a polishing head holding the wafer, and the polishing 

apparatus presses the wafer against the lower turn table 

with the polishing head, and polishes the wafer.  

[Claim 5] 

 The polishing apparatus according to any one of 

claims 1 to 3, wherein the polishing apparatus further 

comprises an upper turn table, a sun gear, an internal 

gear, motors and speed reducers, one for each of the 

upper turn table, the sun gear, and the internal gear 

for driving the upper turn table, the sun gear, and the 

internal gear, and a plurality of carrier plates each 

having a wafer holding hole holding the wafer, and the 

polishing apparatus is a double-side polishing apparatus 

which holds the wafer in the wafer holding hole of the 

carrier plate, holds the wafer between the lower turn 

table and the upper turn table, and performs double-side 

polishing on the wafer by rotating the lower turn table 

and the upper turn table while making the carrier plate 

rotate on an axis thereof and revolve around a point by 

rotating the sun gear and the internal gear.  

[Claim 6] 

 The polishing apparatus according to claim 5, 

wherein the motors and speed reducers, one for each of 

the upper turn table, the sun gear, and the internal 

gear for driving the upper turn table, the sun gear, and 

the internal gear, are placed in an area that is 

different from the area in which the lower turn table is 

included.  

[Claim 7] 

 The polishing apparatus according to claim 5 or 6, 

wherein the polishing apparatus comprises cooling fluid 

The polishing apparatus according to claim 1, wherein, in the box, the speed
reducer driving the lower turn table is placed in an area that is different from
the area in which the lower turn table is included. [Claim 3]        The polishing
apparatus according to claim 1 or 2, wherein the polishing apparatus
comprises cooling fluid supplying means circulating and supplying a cooling
fluid to at least the speed reducer driving the lower turn table with a cooling
fluid supplying hose and cooling the speed reducer, and the cooling fluid
supplying means is placed in an area that is different from the area in which
the lower turn table is included. [Claim 4]         The polishing apparatus
according to any one of claims 1 to 3, wherein the polishing apparatus
comprises a polishing head holding the wafer, and the polishing apparatus
presses the wafer against the lower turn table with the polishing head, and
polishes the wafer. [Claim 5]        The polishing apparatus according to any
one of claims 1 to 3, wherein the polishing apparatus further comprises an
upper turn table, a sun gear, an internal gear, motors and speed reducers,
one for each of the upper turn table, the sun gear, and the internal gear for
driving the upper turn table, the sun gear, and the internal gear, and a
plurality of carrier plates each having a wafer holding hole holding the wafer,
and the polishing apparatus is a double-side polishing apparatus which holds
the wafer in the wafer holding hole of the carrier plate, holds the wafer
between the lower turn table and the upper turn table, and performs
double-side polishing on the wafer by rotating the lower turn table and the
upper turn table while making the carrier plate rotate on an axis thereof and
revolve around a point by rotating the sun gear and the internal gear. [Claim
6]        The polishing apparatus according to claim 5, wherein the motors and
speed reducers, one for each of the upper turn table, the sun gear, and the
internal gear for driving the upper turn table, the sun gear, and the internal
gear, are placed in an area that is different from the area in which the lower
turn table is included. 
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supplying means circulating and supplying a cooling 

fluid to the speed reducers, one for each of the lower 

turn table, the upper turn table, the sun gear, and the 

internal gear for driving the lower turn table, the 

upper turn table, the sun gear, and the internal gear, 

with a cooling fluid supplying hose and cooling the 

speed reducers, and the cooling fluid supplying means is 

placed in an area that is different from the area in 

which the lower turn table is included.  

[Claim 8] 

 The polishing apparatus according to any one of 

claims 1 to 7, wherein the partition wall is a steel 

sheet on which a urethane foam sheet is laid. 

[Claim 7]        The polishing apparatus according to claim 5 or 6, wherein the
polishing apparatus comprises cooling fluid  supplying means circulating and
supplying a cooling fluid to the speed reducers, one for each of the lower turn
table, the upper turn table, the sun gear, and the internal gear for driving the
lower turn table, the upper turn table, the sun gear, and the internal gear, with
a cooling fluid supplying hose and cooling the speed reducers, and the
cooling fluid supplying means is placed in an area that is different from the
area in which the lower turn table is included. [Claim 8]        The polishing
apparatus according to any one of claims 1 to 7, wherein the partition wall is
a steel sheet on which a urethane foam sheet is laid. 


