DESCRIPTION

POLISHING METHOD AND POLISHING APPARATUS

TECHNICAL FIELD
[0001]
The present invention relates to a polishing method

and a polishing apparatus for wafers.

BACKGROUND ART
[0002]

In a polishing apparatus for wafers such as silicon
wafers, it 1s general to stop a turntable or a machining
head of a rotary system in a standby state where a wafer
is not polished. Further, it is also general to keep a
turntable cooling function in the same state as that in
polishing even in the standby state, and to intermittently
supply a water retaining liquid to a polishing pad to
prevent the polishing pad attached to an upper side of the
turntable from being dried.

[0003]

The polishing apparatus for semiconductor wafers is
mainly constituted of a polishing stage having a turntable
which carries out polishing and a conveying stage which
conveys wafers. In the wafer conveying stage, ejection of
each wafer from a cassette, storage of the wafer in the
cassette, and attachment/detachment of the wafer to/from
holding means such as a polishing head are performed. It
is to be noted that this series of operations are all
completed within a poliéhing time.

[0004]

In the polishing stage, a wafer held by the

polishing head is brought into contact with the polishing



pad while supplying a polishing agent onto the polishing
pad attached to the turntable, and the polishing head and
the turntable are rotated to perform the polishing. At
the time of the polishing, heat is generated due to
friction of the polishing pad, the polishing agent, and
the wafer, or heat is generated from a motor by rotation
of the turntable.
[0005]

As to the heat generation due to the friction during
the polishing, for the purpose of maintaining a
temperature of the turntable constant, a refrigerant such
as low-temperature cooling water is flowed to a turntable
unit to remove the heat (see Patent Literature 1).
Further, as to the heat generation from the motor, a motor
peripheral portion is cooled by the low-temperature
cooling water or forced exhaust is performed at a position
where the motor is installed to prevent a turntable
temperature from increasing beyond necessity.
[0006]

In a heat removal operation for such heat generation,
a water temperature and a water amount of cooling water or
the like and an exhaust amount are adjusted so that an
effect can be exerted even in a state where heat
generation 1s considerable at the time of the polishing.
Further, in the heat removal operation, the cooling water
is constantly supplied to the turntable unit irrespective
of the machining state or the standby state, and supply of
the cooling water or forced exhaust is also constantly
performed in the motor unit.
[0007]

Thus, in the turntable which is in the standby state
where the polishing is not performed, a turntable

temperature is lowered approximately 2.17% as compared



with that in the polishing. When a next water is polished
in a state where the turntable temperature is low, a stock
removal or a wafer shape differs from that in previous
polishing in an early stage of restart of machining.
Moreover, in the state where the turntable temperature is
low, the stock removal of polishing is reduced or
variations in flatness increase. Thus, when the turntable
temperature is lowered in the standby state, a warm-up
operation based on polishing of a dummy wafer is performed
before polishing a subsequent wafer, and thereafter the

subsequent wafer is polished.

CITATION LIST
PATENT LITERATURE
[0008]
Japanese Unexamined Patent Application Publication

No. Hei 6-99350

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0009]

As described above, in conventional examples, since
a temperature of the turntable in the polishing stage is
extremely lowered by the cooling water at the time of the
standby, a reduction in stock removal of the polishing or
variations of flatness become considerable in the early
stage of restart of the machining. Thus, before
restarting the polishing from the standby state, the
warming-up of the turntable based on dummy polishing is
performed, but productivity is lowered by this dummy
polishing process.
[0010]

In view of the problem, it is an object of the



present invention to provide a polishing method and a
polishing apparatus which suppress a reduction in
temperature of a turntable during standby and eliminate a
need for warming-up based on dummy polishing before

restart of polishing.

MEANS FOR SOLVING PROBLEM
[0011]

To achieve the object, the present invention
provides a polishing method including rubbing a wafer held
by holding means against the polishing pad attached to a
turntable while cooling the turntable by supplying a
refrigerant to a refrigerant flow path provided in the
turntable which is driven to rotate by a motor, thereby
performing polishing, the poclishing method being
characterized in that, during standby after end of the
polishing of the wafer and before performing the polishing
of a next wafer, a flow volume of the refrigerant is
controlled to be less than a flow volume of the
refrigerant during the polishing where the wafer is
polished, the turntable is rotated by the motor, and a
water retaining liquid having a temperature adjusted to a
room temperature or more is supplied to the polishing pad.
[0012]

As described above, during the standby, when the
flow volume of the refrigerant is reduced and heat is
generated from the motor by driving the turntable to
rotate and the temperature of the water retaining ligquid
which is supplied to the polishing pad is increased to a
room temperature or more, the turntable is not excessively
cooled, and hence an extreme reduction in temperature of
the turntable can be avoided.

[0013]



At this time, 1t is preferable to set the flow
volume of the refrigerant during the standby to 1/4 or
less of the flow volume of the refrigerant during the
polishing.

[0014]

When the flow volume of the refrigerant during the
standby is set to 1/4 or less of that during the polishing
in this manner, the excessive cooling of the turntable can
be more assuredly avoided.

[0015]

Further, at this time, it is preferable to perform
the polishing by using a polishing apparatus which has a
plurality of turntables and carries out the polishing on
each turntable.

[0016]

In the polishing apparatus having a plurality of the
turntables, a fixed number of turntables often enter the
standby state. Thus, in the polishing apparatus having a
plurality of the turntables, it is preferable to use the
polishing method of the present invention.

[0017]

Furthermore, to achieve the object, the present
invention provides a polishing apparatus including: a
turntable which is driven to rotate by a motor and has a
refrigerant flow path provided therein; a polishing pad
attached to the turntable; and holding means for holding a
wafer, the apparatus being configured to rub the wafer
held by the holding means against the polishing pad
attached to the turntable while cooling the turntable by
supplying a refrigerant to the refrigerant flow path,
thereby performing polishing, the apparatus including: a
flow volume adjusting valve which controls a flow volume

of the refrigerant supplied to the refrigerant flow path



in the turntable; a turntable control unit which controels
rotation of the turntable; and a water retaining liquid
supply mechanism which supplies a water retaining liquid
to retain water in the polishing pad to the polishing pad
during standby after end of the polishing of the wafer and
before the polishing of a next wafer, the apparatus being
characterized in that the flow volume adjusting valve
controls a flow volume of the refrigerant during the
standby to be less than a flow volume of the refrigerant
during the polishing where the wafer is polished, the
turntable control unit rotates the turntable by the motor
even during the standby, and the water retaining ligquid
supply mechanism supplies the water retaining liquid
having a temperature adjusted to a room temperature or
more to the polishing pad during the standby.

[0018]

According to such a polishing apparatus, during the
standby, when the flow volume of the refrigerant is
reduced and heat is generated from the motor by driving
the turntable to rotate and the temperature of the water
retaining liquid which 1is supplied to the polishing pad is
increased to a room temperature or more, the turntable is
not excessively cooled, and hence an extreme reduction in
temperature of the turntable can be avoided.

[0019]

At this time, it is preferable for the flow volume
adijusting valve to control the flow volume of the
refrigerant during the standby to 1/4 or less of the flow
volume of the refrigerant during the polishing.

[0020]

As described above, when the flow regulating valve

which sets the flow volume of the refrigerant during the

standby to 1/4 or less of that during the polishing is



provided, excessive cooling of the turntable can be more
assuredly avoided.
[0021]

Moreover, at this time, it is preferable to provide
a plurality of the turntables, and to perform the
polishing on each turntable.

[0022]

In the polishing apparatus having a plurality of the
turntables, a fixed number of turntables often enter the
standby state. Thus, in the polishing apparatus according
to the present invention which can suppress a reduction in
temperature of the turntables in the standby state is

preferably used in particular.

EFFECT OF THE INVENTION
[0023]

According to the polishing apparatus and the
polishing method of the present invention, excessive
cooling of the turntable during the standby can be avoided,
and a reduction in temperature of the turntable during the
standby can be suppressed. Consequently, a warm-up
operation based on dummy polishing or the like before
restarting the polishing can be omitted, and a reduction

in productivity can be suppressed.

BRIEF DESCRIPTION OF DRAWINGS
[0024]
FIG. 1 is a schematic view showing an example of a
polishing apparatus according to the present invention;
FIG. 2 is a graph showing wvariations in stock
removal of a wafer in each of Example 1 and Comparative
Example 1;

FIG. 3 is a graph showing variations in GBIR of a



wafer in each of Example 1 and Comparative Example 1;

FIG. 4 is a graph showing temperature change rates
of a turntable in each of Example 2 and Comparative
Example 2;

FIG. 5 is a graph showing temperature change rates
of a turntable in each of Example 3 and Comparative
Example 3;

FIG. 6 1s a graph showing temperature change rates
of a turntable in each of Example 4 and Comparative
Example 4;

FIG. 7 is a graph showing changes in temperature of
a turntable in Example 5; and

FIG. 8 is a graph showing changes in temperature of

a turntable in Comparative Example 5.

BEST MODE (S) FOR CARRYING OUT THE INVENTION
[0025]

An embodiment of. the present invention will now be
descried hereinafter, but the present invention is not
restricted thereto.

[0026]

As described above, when a temperature of a
turntable in a turntable stage is lowered too much by
cooling water or the like during standby where polishing
is not performed, a stock removal of polishing decreases
or variations in flatness increase in the initial stage of
restart of the polishing. Thus, warm-up of the turntable
based on dummy polishing is performed before restarting
the polishing from the standby state, but there is a
problem that productivity is degraded by this dummy
polishing process.

[0027]

Thus, the present inventors have repeatedly



conducted the earnest examinations to solve such a problem.
Consequently, they have discovered that an extreme
reduction in temperature of the turntable during the
standby can be suppressed by reducing a flow volume of a
refrigerant, using heat generation of motor due to
rotation of the turntable, and setting a temperature of
water retaining liquid in a polishing pad to a room
temperature or more, thereby bringing the present
invention to completion.

[0028]

| An example of a polishing apparatus according to the
present invention will be first described. As shown in
FIG. 1, the polishing apparatus 1 according to the present
invention includes a turntable 2 which can be driven to
rotate, a polishing pad 3 attached to the turntable 2, and
holding means 4 configured to hold a wafer W to be
polished.

[0029]

Additionally, refrigerant flow paths 5 are provided
in the turntable 2, and supplying a refrigerant to the
refrigerant flow paths 5 enables cooling the turntable 2.
[0030]

This polishing apparatus 1 is slidably contacted to
the wafer W held by the holding means 4 against the
polishing pad 3 attached to the turntable 2 while cooling
the turntable 2 by supplying the refrigerant to the
refrigerant flow paths 5, thereby performing polishing.
The polishing apparatus 1 according to the present
invention may include a polishing agent supply mechanism
10 which supplies a polishing agent to the polishing pad 3
at the time of this polishing.

[0031]

Further, the turntable 2 can be driven to rotate by



a motor 6, and the rotation of the turntable 2 is
controlled by a turntable control unit 7. The turntable
control unit 7 can control the rotation of the turntable 2
by, e.g., controlling an output from the motor 6.

[0032]

In the polishing apparatus 1 according to the
present invention, the turntable control unit 7 rotates
the turntable 2 by using the motor 6 not only during
polishing of the wafer W but also during standby after end
of the polishing of the wafer W and before polishing a
subsequent wafer W.

[0033]

Furthermore, a flow volume of the refrigerant which
is supplied to the refrigerant flow paths 7 is controlled
by a flow volume adjusting valve 8. 1In the polishing
apparatus 1 according to the present invention, the flow
volume adjusting valve 8 controls a flow volume of the
refrigerant during the standby to be less than a flow
volume of the refrigerant during polishing where the wafer
W is polished.

[0034]

More specifically, it is preferable for the flow
volume adjusting valve 8 to control the flow volume of the
refrigerant during the standby to 1/4 or less of the flow
volume of the refrigerant during the polishing. When the
flow volume adjusting valve 8 controls the flow volume of
the refrigerant during the standby to 1/4 or less of that
during the polishing, excessive cooling of the turntable 2
can be more assuredly prevented.

[0035]

Moreover, the polishing apparatus 1 according to the

present invention includes a water retaining liquid supply

mechanism 9 which supplies a water retaining liguid to

10



retain water in the polishing pad 3 to the polishing pad 3
at the time of the standby. In the polishing apparatus 1
according to the present invention, the water retaining
ligquid supply mechanism 9 supplies the water retaining
liquid, whose temperature is adjusted to a room
temperature or more, to the polishing pad 3 during the
standby.

[0036]

Such a polishing apparatus 1 according to the
present invention uses heat generation from the motor 6
for maintenance of a temperature of the turntable 2 by
rotating the turntable 2 during the standby, sets a
temperature of the water retaining liquid to a room
temperature or more, and reduces a flow volume of the
refrigerant, thus avoiding excessive cooling of the
turntable 2. Thus, since the turntable 2 in the standby
state enters a state where it is subjected to warming-up
so that a stock removal or a wafer shape does not greatly
change, degradation of quality, e.g., flatness of a wafer
in next polishing can be suppressed without performing
dummy polishing which can cause degradation of
productivity.

[0037]

A description will now be given as to an example of
a polishing method of the present invention when such a
polishing apparatus 1 of the present invention as
described above is used.

[0038]

According to the polishing method of the present
invention, during the standby after end of the polishing
of the wafer W and before performing the polishing of a
subsequent wafer W, a flow volume of the refrigerant which

cools the turntable 2 is controlled to be less than a flow

11



volume of the refrigerant during the polishing where the
wafer W is polished, the turntable 2 is rotated by the
motor 6, and the water retaining ligquid whose temperature
is controlled to a room temperature or more is supplied to
the polishing pad 3.

[0039]

It is preferable to set the flow volume of the
refrigerant during the standby to 1/4 or less of the flow
volume of the refrigerant in the polishing mode. Since
the flow volume of the refrigerant which cools the
turntable 2 is generally approximately 4.5 L/min during
the polishing, the flow volume can be changed to a flow
volume of 1.0 L/min or less by the flow volume adjusting
valve 8 during the standby. It is preferable for the flow
volume of the refrigerant during the standby to be 0.2
L/min or more and 1.0 L/min or less in particular.
Adopting this range enables more assuredly preventing
excessive cooling of the turntable 2.

[0040]

Additionally, in the present invention, it is
preferable for the rotational speed of the turntable 2
during the standby to be 3 rpm or more and 5 rpm or less.
The heat generation from the motor can be sufficiently
obtained when the rotational speed of the turntable 2 is 3
rpm or more, and the water retaining liquid can be
sufficiently held on the polishing pad when the rotational
speed of the turntable 2 is 5 rpm or less.

[0041]

Further, in the present invention, a temperature of
the water retaining liquid supplied to the polishing pad 3
during the standby is adjusted to a room temperature or
more, but it is preferable for the temperature of the

water retaining liquid to be 23°C or more and 30°C or less.
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When the water retaining ligquid is adjusted to this
temperature range and supplied to the polishing pad 3, the
extreme reduction in temperature of the turntable can be
avoided.
[00427

Furthermore, the present invention is particularly
preferable when a polishing apparatus which has a
plurality of turntables and performs polishing on each
turntable is used. That is because, in the polishing
apparatus having a plurality of the turntables, a fixed

number of turntables often enter the standby state.

EXAMPLES
[0043]

Although the present invention will now be more
specifically described hereinafter with reference to
examples and comparative examples, the present invention
is not restricted to these examples.

[0044]
(Example 1)

Fach silicon wafer having a diameter of 450 mm was
polishing by using the polishing apparatus of the present
invention based on the polishing method of the present
invention. That 1s, during standby after end of precedent
polishing and before start of next polishing, a flow
volume of a refrigerant was controlled to be less than a
flow volume of the refrigerant during polishing, a
turntable was rotated by a motor, and a water retaining
liquid adjusted to a room temperature or more was supplied
to a polishing pad. Moreover, dummy polishing was not
performed before starting the next polishing.

[0045]

As the polishing apparatus, a single-side polishing

13



machine (SRED polishing machine manufactured by Fujikoshi
Machinery Corp.) having two turntables was used.
Additionally, polishing conditions (the rotational speed
of each turntable, the rotational speed of a polishing
head (holding means), a load, a pclishing time, a type of
a polishing pad, and a type of a polishing agent) in each
polishing stage were determined as shown in the following
Table 1. Further, a flow volume of the refrigerant
supplied to refrigerant flow paths of each turntable
during the polishing was set to 4.5 L/min.

[0046]
[Table 1]
Rotational Rotational Head Polishing . )
speed of speed of ) s Polishing
load time Polishing pad
turntable head (q/cm?) (min) agent
{(rpm) {rpm) g
Urethane Co;lgldal
impregnated stlica-
Turntable 1 31 29 150 3 containing
nonwoven .
. alkali
fabric \
solution
Colloidal
silica-
Turntable 2 31 29 100 3 Suede containing
alkali
solution
[0047]

Further, in each turntable, a flow volume of the
refrigerant during the standby was set to 1.0 L/min, the
rotational speed of each turntable was set to 5 rpm, and a
temperature of the water retaining liquid was set to 25°C.
It is to be noted that since a room temperature at this
moment was 23°C, the temperature of the water retaining
liguid was adjusted to the room temperature or more.
Furthermore, the water retaining liquid was intermittently
supplied. Moreover, in each turntable, a standby time
after end of the polishing and before starting the next
polishing was determined as four hours.

[0048]

Then, stock removals and flatness of 25 wafers

14




polished by the polishing after the standby were measured
by WaferSight manufactured by KLA, and variations in stock
removal and flatness among respective wafers were
evaluated. Table 2, FIG. 2, and FIG. 3 show results.
[0049] |

[Table 2]
Thickness (nm) GBIR (nm)
Comparative Comparative
Example 1 Example 1 Example 1 Example 1

Average value 843.8 867.2 157.8 141.7
Maximum value 923 913 292 170
Minimum value 753 851 116 127

Difference
between maximum 170 62 176 43

value and
minimum value

[0050]

As can be understood from Table 2 and FIG. 2, in
Example 1, a difference between a maximum value and a
minimum value of the stock removal was smaller than that
in later-described Comparative Example 1. Further, a
difference between the maximum value and the minimum value
of the stock removal was 170 nm in Comparative Example 1,
whereas it was suppressed to approximately 1/3 which is 62
nm in Example 1.

[0051]

Furthermore, as can be understood from Table 2 and
FIG. 3, in Example 1, a difference between a maximum value
and a minimum value of GBIR (Global Backsurface-referenced
Ideal plane/Range) which is an index of flatness of wafers
was smaller than that of the later-described Comparative
Example 1. Moreover, the difference between the maximum
value and the minimum value of GBIR was 176 nm in
Comparative Example 1, whereas it was suppressed to
approximately 1/4 which is 43 nm in Example 1.

[0052]
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As described above, i1t was revealed that the present
invention can suppress a reduction in turntable
temperature during the standby and consequently can
suppress variations in wafer quality even if dummy
polishing is omitted.

[0053]
(Comparative Example 1)

Silicon wafers were polished under the same
conditions as those of Example 1 except that a flow volume
of a refrigerant during standby was set to be equal to a
flow volume of the refrigerant during polishing, a
turntable was not rotated, and a water retaining liquid
having a temperature adjusted to be less than a room
temperature was supplied to a polishing pad. Then, stock
removals and flatness of the wafers polished by the
polishing after the standby were measured by the same
method as that of Example 1, and variations in stock
removal and flatness among respective wafers were
evaluated.

[0054]

In each turntable during the standby, the flow
volume of the refrigerant was set to 4.5 L/min which is
the same as that during the polishing, the rotational
speed of the turntable was set to 0 rpm (a stopped state),
and a temperature of the water retaining liguid was set to
20°C (i.e., a temperature lower than 23°C which is the room
temperature) .

[0055]

Conseguently, as can be understood from Table 2 and
FIGs. 2 and 3, variations 1in stock removal and flatness of
the wafers were larger than those in Example 1. Thus, in
case of the polishing method of Comparative Example 1, it

was confirmed that dummy polishing during which the
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turntable is warmed up is required, and that the
productivity becomes lower than that of Example 1.
[0056]

(Example 2)

Aside from Example 1, silicon wafers were polished
under the same conditions as those of Example 1. In this
example, changes in temperature of a turntable during the
standby were measured, and they were compared with changes
in temperature of the turntable during the standby in
later—~described Comparative Example 2.

[0057]
(Comparative Example 2)

Silicon wafers were polished under the same
conditions as those of Example 2 except that a turntable
was not rotated during the standby. In this example,
changes in temperature of the turntable during the standby
were measured, and they were compared with changes in
temperature of the turntable during the standby in Example
2.

[0058]

FIG. 4 shows results. FIG. 4 shows temperature
change rates of the turntable during the standby. It is
to be noted that the “temperature change rate” shown in
FIG. 4 means a relative value of a turntable temperature
at each standby time to a turntable temperature when a
standby time is 0 minute immediately after polishing, and
it can be represented as (the temperature change rate) =
(a turntable temperature (°C) at each standby time)/(a
turntable temperature (°C) when a standby time immediately
after polishing is 0 minute). The definition of the
“temperature change rate” can be likewise applied to
later—-described FIGs. 5 and 6. As shown in FIG. 4, it can

be understood that a temperature of the turntable is apt
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to decrease in Comparative Example 2 having no rotation of
the turntable during the standby.

[0059]

(Example 3)

Aside from Examples 1 and 2, silicon wafers were
polished under the same conditions as those of Example 1.
In this example, changes in temperature of a turntable
during the standby were measured, and they were compared
with changes in temperature of the turntable during the
standby in later-described Comparative Example 3.

[0060]
(Comparative Example 3)

Silicon wafers were polished under the same
conditions as those of Example 3 except that a flow volume
of a refrigerant during the standby was set to 4.5 L/min
which is the same as that during the polishing. In this
example, changes in temperature of a turntable during the
standby were measured, and they were compared with changes
in temperature of the turntable during the standby in
Example 3.

[0061]

FIG. 5 shows results. FIG. 5 shows change rates of a
turntable temperature during the standby. FIG. 5 has
revealed that a temperature reduction in Comparative
Example 3 where the flow volume of the refrigerant during
the standby was set to the same as that during the
polishing i1s more considerable than that in Example 3.
[0062]

(Example 4)

Aside from Examples 1 to 3, silicon wafers were
polished under the same conditions as those in Example 1.
In this example, changes in temperature of a turntable

during the standby were measured, and they were compared
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with changes in temperature of the turntable during the
standby in later—-described Comparative Example 4.

[0063]

(Comparative Example 4)

Silicon wafers were polished under the same
conditions as those of Example 4 except that a temperature
of a water retaining liquid during standby was set to 20°C
which is less than a room temperature. In this example,
changes in temperature of a turntable during the standby
were measured, and compared with changes in temperature of
the turntable during standby in Example 4.

[0064]

FIG. 6 shows results. FIG. 6 shows change rates of a
turntable temperature during the standby. FIG. 6 has
revealed that a temperature reduction in Comparative
Example 4 where a temperature of the water retaining
liquid during the standby was set to 20°C which is less
than a room temperature is more considerable than that in
Example 4.

[0065]
(Example 5)

In a polishing apparatus according to the present
invention, after end of the polishing of silicon wafers, a
turntable was set in the standby mode, and changes in
temperature of the turntable during the standby were
measured. A flow volume of a refrigerant during the
standby was set to 1.0 L/min, the rotational speed of the
turntable was set to 5 rpm, and a temperature of a water
retaining liquid was set to 25°C. It is to be noted that a
flow volume of the refrigerant during the polishing was
4.5 L/min and a room temperature was 23°C.

[0066]

(Comparative Example 5)

19



In each turntable during the standby, after end of
the polishing of silicon wafers, a turntable was set in
the standby mode, and changes in temperature of the
turntable during the standby were measured like Example 2
except that a flow volume of a refrigerant was set to 4.5
L/min which is the same as that during the polishing, the
rotational speed of the turntable was set to 0 rpm (a
stopped state), and a temperature of a water retaining
liguid was set to 20°C (i.e., a temperature lower than 23°C
which is a room temperature).

[0067]

FIG. 7 and FIG. 8 show the changes in temperature of
the turntable in each of Example 5 and Comparative Example
5. It is to be noted that “percentage of temperature
increase” in FIGs. 7 and 8 is defined as a percentage of
an increase in turntable temperature during an apparatus
shutdown period in which both the polishing and the
standby are not performed to a turntable set temperature,
and represented as (percentage of temperature increase) =
[ (turntable temperature (°C) during
measurement)/ (turntable set temperature (°C))]Ix100. A

turntable cooling water is supplied and controlled to a
set temperature even during the apparatus shutdown period
in which both the polishing and the standby are not
performed. As shown in FIG. 7, in Example 5, 1t was
possible to suppress the changes in temperature of the
turntable during the standby to approximately 0.73%. On
the other hand, in Comparative Example 5, changes in
temperature of the turntable during the standby were
approximately 2.17%, they are approximately triple
counterparts in Example 5.

[0068]

It is to be noted that the present invention is not
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restricted to the embodiment. The embodiment is an
illustrative example, and any example which has
substantially the same structure and exerts the same
functions and effects as the technical concept described
claims of the present invention is included in the

technical scope of the present invention.
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CLAIMS

1. A method for polishing comprising rubbing a wafer
held by holding means against the polishing pad attached
to a turntable while cooling the turntable by supplying a
refrigerant to a refrigerant flow path provided in the
turntable which is driven to rotate by a motor, thereby
performing polishing,

wherein, during standby after end of the polishing
of the wafer and before performing the polishing of a next
wafer, .

a flow volume of the refrigerant is controlled to be
less than a flow volume of the refrigerant during the
polishing where the wafer is polished, the turntable is
rotated by the motor, and a water retaining ligquid having
a temperature adjusted to a room temperature or more is

supplied to the polishing pad.

2. The method for polishing according to claim 1,
wherein the flow volume of the refrigerant during the
standby is set to 1/4 or less of the flow volume of the

refrigerant during the polishing.

3. The method for polishing according to claim 1 or 2,
wherein the polishing is performed by using a polishing
apparatus which has a plurality of turntables and carries

out the polishing on each turntable.

4, A polishing apparatus comprising: a turntable which
is driven to rotate by a motor and has a refrigerant flow
path provided therein; a polishing pad attached to the
turntable; and holding means for holding a wafer, the

apparatus being configured to rub the wafer held by the
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holding means against the polishing pad attached to the
turntable while cooling the turntable by supplving a
refrigerant to the refrigerant flow path, thereby
performing polishing,

wherein the apparatus comprises:

a flow volume adjusting valve which controls a flow
volume of the refrigerant supplied to the refrigerant flow
path in the turntable;

a turntable control unit which controls rotation of
the turntable; and

a water retaining liquid supply mechanism which
supplies a water retaining liquid to retain water in the
polishing pad to the polishing pad during standby after
end of the polishing of the wafer and before the polishing
of a next wafer,

the flow volume adjusting valve controls a flow
volume of the refrigerant during the standby to be less
than a flow volume of the refrigerant during the polishing
where the wafer is polished,

the turntable control unit rotates the turntable by
the motor even during the standby, and

the water retaining liquid supply mechanism supplies
the water retaining liquid having a temperature adjusted
to a room temperature or more to the polishing pad during

the standby.

5. The polishing apparatus according to claim 4,
wherein the flow volume adjusting valve controls the flow
volume of the refrigerant during the standby to 1/4 or
less of the flow volume of the refrigerant during the

polishing.

6. The polishing apparatus according to claim 4 or 5,
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wherein a plurality of the turntables are provided, and

the polishing is performed on each turntable.
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