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POLISHING APPARATUS AND POLISHING METHOD 

 

TECHNICAL FIELD 

[0001]    The present invention relates to a polishing apparatus and a polishing method. 

 

BACKGROUND ART 

[0002]    There is an increasing importance for a technique for planarizing a surface of a 

semiconductor device in manufacturing steps for semiconductor devices.  Chemical 

Mechanical Polishing (CMP) is known as a technique for planarization.  In the Chemical 

Mechanical Polishing, polishing is performed using a polishing apparatus where a polishing 

liquid (slurry) containing abrasive grains such as silica (SiO2) or cerium oxide (CeO2) is 

supplied to a polishing pad as a substrate such as a semiconductor wafer is brought into slide 

contact with the polishing pad thus performing polishing of the substrate. 

[0004]    The polishing apparatus which performs the CMP process includes a polishing 

table which supports the polishing pad, and a substrate holding mechanism.  The substrate 

holding mechanism is provided for holding the substrate, and is referred to as a top ring, a 

polishing head or the like.  In the polishing apparatus, the polishing liquid is supplied to the 

polishing pad from a polishing liquid supply nozzle, and the substrate is pressed against a 

surface (polishing surface) of the polishing pad at a predetermined pressure.  At this time, 

the polishing table and the substrate holding mechanism are rotated so that the substrate is 

brought into slide contact with the polishing surface whereby a surface of the substrate is 

polished into a planarized and mirror-finished surface. 

[0005]    A polishing rate for the substrate is not only dependent on a polishing load of a 

substrate against the polishing pad but also dependent on a temperature of the surface of the 

polishing pad.  This is because the chemical effect of the polishing liquid on the substrate is 

dependent on a temperature.  Further, depending on a substrate to be manufactured, it is 

desired to perform a CMP process at a low temperature so as to prevent loss of quality.  

Accordingly, with respect to the polishing apparatus, it is important to maintain a temperature 
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of the surface of the polishing pad at an optimal value during polishing of the substrate.  

Accordingly, recently, a polishing apparatus is proposed which includes a temperature 

adjusting mechanism which adjusts a temperature of a surface of a polishing pad. 
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SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0007]    As examples of methods for adjusting a temperature of a surface of a polishing 

pad during polishing of the substrate, techniques considered include a technique of injecting a 

gas toward the surface of the polishing pad, and a technique of disposing a heat exchanger in 

the vicinity of the surface of the polishing pad.  However, when such temperature adjusting 

mechanisms are used, the polishing liquid on the polishing pad functions as a heat-insulating 

layer.  Accordingly, there are cases where efficiency of adjusting a temperature of the 

surface of the polishing pad is lowered.  Particularly, when a gas is injected toward the 

surface of the polishing pad, there is a problem that a mist of a polishing liquid is scattered 

around.  When the polishing liquid adheres to a surface of a component in the polishing 

apparatus and dries, there is a possibility of the polishing liquid becoming a powder and 

falling on the surface of the polishing pad.  Such powder fall becomes a cause of the 

formation of scratches on the surface of the substrate. 

[0008]    The present invention has been made under the above-mentioned circumstances, 

and it is an object of the present invention to provide a polishing apparatus and a polishing 

method which can preferably adjust a temperature of a surface of a polishing pad.  It is 

another object of the present invention to provide a polishing apparatus and a polishing 

method which can reduce scattering of a polishing liquid on the polishing pad. 
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SOLUTION TO PROBLEM 

[0009]    [Aspect 1] According to aspect 1, a polishing apparatus is proposed which 

performs polishing of an object to be polished using a polishing pad having a polishing 

surface.  The polishing apparatus includes: a polishing table configured to be rotatable, and 

to support the polishing pad; a holder configured to hold the object to be polished, and to 

press the object to be polished against the polishing pad; a polishing liquid supplying portion 

configured to supply a polishing liquid to the polishing surface; a polishing liquid removing 

portion configured to remove the polishing liquid from the polishing surface; and a 

temperature adjuster configured to adjust a temperature of the polishing surface.  In a 

rotating direction of the polishing table, the polishing liquid supplying portion, a polishing 

region where the object to be polished is pressed against the polishing surface by the holder, 

the polishing liquid removing portion, and the temperature adjuster are disposed in this order.  

According to the aspect 1, the polishing liquid removing portion is disposed forward of the 

temperature adjuster in the rotating direction of the polishing table and hence, the 

temperature adjuster can adjust a temperature of the polishing surface in a state where the 

polishing liquid is removed.  Accordingly, efficiency of adjusting a temperature of the 

polishing surface by the temperature adjuster can be enhanced. 

[0010]    [Aspect 2] According to aspect 2, in the polishing apparatus of the aspect 1, the 

temperature adjuster includes at least one of an injector which is configured to spray a gas to 

the polishing surface or a heat exchanger in which a fluid flows.  According to the aspect 2, 

a temperature of the polishing surface can be adjusted by the injector and/or the heat 

exchanger.  Further, also in the case where a gas is sprayed to the polishing surface, the gas 

can be sprayed to the polishing surface in a state where the polishing liquid is removed.  

Therefore, scattering of the polishing liquid on the polishing pad can be reduced. 

[0011]    [Aspect 3] According to aspect 3, in the polishing apparatus of the aspect 1 or 2, 

the polishing liquid removing portion includes at least one of a suction portion configured to 

suck the polishing liquid or a dam portion which comes into contact with the polishing liquid 

on the polishing surface thus preventing the polishing liquid from moving in the rotating 
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direction.  According to the aspect 3, the polishing liquid can be removed from the polishing 

surface by the suction portion and/or the dam portion. 

[0012]    [Aspect 4] According to aspect 4, in the polishing apparatus of the aspect 3, the 

polishing liquid removing portion includes the suction portion and the dam portion, and the 

dam portion is disposed rearward of the suction portion in the rotating direction, and is 

integrally formed with the suction portion.  According to the aspect 4, the polishing liquid 

which is prevented from moving in the rotating direction by the dam portion can be sucked 

by the suction portion and hence, the polishing liquid can be preferably removed from the 

polishing surface. 

[0013]    [Aspect 5] According to aspect 5, in the polishing apparatus of any one of the 

aspects 1 to 4, the polishing apparatus further includes a temperature measuring portion 

configured to measure a temperature of the polishing surface, and the temperature adjuster is 

configured to adjust the temperature of the polishing surface such that the temperature 

measured by the temperature measuring portion reaches a target temperature.  According to 

the aspect 5, a temperature of the polishing surface can be adjusted by the temperature 

adjuster based on a temperature measured by the temperature measuring portion. 

[0014]    [Aspect 6] According to aspect 6, a polishing method is proposed where a 

polishing table on which a polishing pad is mounted is rotated, and an object to be polished is 

pressed against the polishing pad so as to polish the object to be polished.  The polishing 

method includes: supplying a polishing liquid to a polishing surface of the polishing pad; 

removing the polishing liquid from the polishing surface; and adjusting a temperature of the 

polishing surface.  In a rotating direction of the polishing table, said supplying, pressing of 

the object to be polished against the polishing pad, said removing, and said adjusting are 

performed in this order.  According to the aspect 6, substantially the same advantageous 

effects as the above-mentioned polishing apparatus can be acquired. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0015]    Fig. 1 is a view showing the schematic configuration of a polishing apparatus 
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according to one embodiment of the present invention; 

 Fig. 2 is a plan view showing the arrangement relationship between respective 

constitutional elements of the polishing apparatus; 

 Fig. 3 is a view schematically showing one example of a polishing liquid 

removing portion; 

 Fig. 4 is a view for describing the manner of the control of a temperature adjuster 

which is performed by a controller; 

 Fig. 5 is a plan view schematically showing gas injection nozzles of the 

temperature adjuster and a polishing pad; 

 Fig. 6 is a side view schematically showing the gas injection nozzle of the 

temperature adjuster and the polishing pad; 

 Fig. 7 is a view schematically showing one example of a polishing liquid 

removing portion in a modification; and 

 Fig. 8 is a view for describing the manner of the control of a temperature adjuster 

in the modification which is performed by a controller. 

 

DESCRIPTION OF EMBODIMENT 

[0016]    Hereinafter, an embodiment of the present invention is described with reference 

to drawings.  In the drawings, identical or corresponding constitutional elements are given 

the same symbols, and the repeated description of such element is omitted. 

[0017]    Fig. 1 is a view showing the schematic configuration of a polishing apparatus 

according to one embodiment of the present invention.  The polishing apparatus 10 of this 

embodiment is capable of performing polishing of a substrate Wk, such as a semiconductor 

wafer, which is an object to be polished using a polishing pad 100 having a polishing surface 

102.  As shown in the drawing, the polishing apparatus 10 includes a polishing table 

20 which supports the polishing pad 100, and a top ring (holder) 30 which holds the substrate 

Wk and presses the substrate Wk against the polishing pad 100.  The polishing apparatus 

10 also includes a polishing liquid supply nozzle (polishing liquid supplying portion) 
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40 which supplies a polishing liquid (slurry) to the polishing pad 100. 

[0018]    The polishing table 20 is formed into a disk shape, and is configured to be 

rotatable using a central axis of the polishing table 20 as an axis of rotation.  The polishing 

pad 100 is mounted on the polishing table 20 by adhesion or the like.  A surface of the 

polishing pad 100 forms a polishing surface 102.  The polishing pad 100 integrally rotates 

with the polishing table 20 with the rotation of the polishing table 20 performed by a motor 

not shown in the drawing. 

[0019]    The top ring 30 holds the substrate Wk, which is the object to be polished, on a 

lower surface of the top ring 30 by vacuum suction or the like.  The top ring 30 is 

configured to be rotatable together with the substrate Wk by power from a motor not shown 

in the drawing.  An upper portion of the top ring 30 is connected to a support arm 34 by way 

of a shaft 31.  The top ring 30 is movable in the vertical direction by an air cylinder not 

shown in the drawing so that a distance between the top ring 30 and the polishing table 20 is 

adjustable.  With such a configuration, the top ring 30 can press the held substrate Wk 

against the surface (polishing surface) 102 of the polishing pad 100.  Further, the support 

arm 34 is configured to be swingable by a motor not shown in the drawing thus causing the 

top ring 30 to move in the direction parallel to the polishing surface 102.  In this 

embodiment, the top ring 30 is configured to be movable between a receiving position not 

shown in the drawing where the top ring 30 receives the substrate Wk and a position disposed 

above the polishing pad 100.  At the same time, the top ring 30 is configured such that a 

pressing position where the top ring 30 presses the substrate Wk to the polishing pad 100 can 

be changed.  Hereinafter, a pressing position (holding position) where the top ring 

30 presses the substrate Wk is also referred to as "polishing region". 

[0020]    The polishing liquid supply nozzle 40 is disposed above the polishing table 20, 

and supplies a polishing liquid (slurry) to the polishing pad 100 supported by the polishing 

table 20.  The polishing liquid supply nozzle 40 is supported by a shaft 42.  The shaft 42 is 

configured to be swingable by a motor not shown in the drawing so that the polishing liquid 

supply nozzle 40 can change the position where the polishing liquid supply nozzle 40 drips 
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the polishing liquid during polishing. 

[0021]    The polishing apparatus 10 also includes a controller70 which controls operation 

of the entire polishing apparatus 10 (see Fig. 4).  The controller70 may be formed of a 

microcomputer which includes a CPU, a memory and the like, and realizes a desired function 

using software.  Alternatively, the controller70 may be formed of hardware circuit which 

performs a dedicated calculation operation. 

[0022]    In the polishing apparatus 10, polishing of the substrate Wk is performed as 

follows.  First, the top ring 30 holding the substrate Wk on the lower surface thereof is 

rotated and, at the same time, the polishing pad 100 is rotated.  In this state, the polishing 

liquid is supplied from the polishing liquid supply nozzle 40 to the polishing surface 102 of 

the polishing pad 100, and the substrate Wk held by the top ring 30 is pressed against the 

polishing surface 102.  Accordingly, in a state where a surface of the substrate Wk is in 

contact with the polishing pad 100 with slurry interposed therebetween, the substrate Wk and 

the polishing pad 100 move in a relative manner.  With such operations, the substrate Wk is 

polished. 

[0023]    As shown in Fig. 1, the polishing apparatus 10 further includes a polishing liquid 

removing portion50 and a temperature adjuster60.  Fig. 2 is a plan view showing the 

arrangement relationship between the respective constitutional elements of the polishing 

apparatus 10.  As shown in Fig. 2, in the polishing apparatus 10 of this embodiment, when 

polishing of the substrate Wk is performed, in the rotating direction Rd of the polishing table 

20, the polishing liquid supply nozzle 40, the polishing region of the substrate Wk (the 

position where the top ring 30 presses the substrate Wk), the polishing liquid removing 

portion50, and the temperature adjuster60 are disposed in this order.  In this embodiment, 

the polishing liquid removing portion50 and the temperature adjuster60 are disposed 

adjacently to each other.  However, the configuration is not limited to such an example, and 

the polishing liquid removing portion50 and the temperature adjuster60 may be disposed in a 

spaced-apart manner. 

[0024]    The polishing liquid removing portion50 is provided for removing the polishing 
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liquid from the polishing surface 102 at a position rearward (on the downstream side) of the 

polishing region of the substrate Wk in the rotating direction Rd of the polishing table 20.  

That is, the polishing liquid removing portion50 removes a polishing liquid used once for 

performing polishing of the substrate Wk from the polishing surface 102.  As shown in Fig. 

2, the polishing liquid removing portion50 is disposed so as to extend along the radial 

direction of the polishing table 20. 

[0025]    Fig. 3 is a view schematically showing one example of the polishing liquid 

removing portion50.  Fig. 3 shows a cross section of the polishing liquid removing 

portion50 taken along a line perpendicular to the longitudinal direction (the radial direction 

of the polishing table 20).  As shown in Fig. 3, the polishing liquid removing portion50 in 

this embodiment includes a dam portion 52 which dams a polishing liquid SL on the 

polishing surface 102, and a suction portion 56 which sucks the polishing liquid SL.  In this 

embodiment, the dam portion 52 and the suction portion 56 are integrally formed with each 

other. 

[0026]    The dam portion 52 comes into contact with the polishing surface 102 thus 

preventing the polishing liquid SL from moving in the rotating direction Rd of the polishing 

table 20.  It is preferable to select a material for forming the dam portion 52 such that the 

dam portion 52 does not damage the polishing surface 102 and, at the same time, abraded 

debris of the dam portion 52 per se generated by contact with the polishing surface 102 does 

not remain on the polishing surface 102.  As one example, the dam portion 52 may be made 

of a material equal to a material for forming a retaining ring not shown in the drawing which 

holds an outer peripheral edge of the substrate Wk.  Alternatively, the dam portion 52 may 

be also made of a synthetic resin such as PPS (polyphenylene sulfide) or metal such as 

stainless steel.  Further, resin coating of PEEK (polyether ketone), PTFE 

(polytetrafluoroethylene), polyvinyl chloride or the like may be applied to the surface of the 

dam portion 52.  Moreover, as shown in Fig. 3, to reduce a contact resistance against the 

polishing surface 102, a portion of the dam portion 52 which comes into contact with the 

polishing surface 102 may be rounded (or chamfered). 
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[0027]    The suction portion 56 is disposed forward (on the upstream side) of the dam 

portion 52 in an adjacent manner in the rotating direction Rd of the polishing table 20.  The 

suction portion 56 has a slit 57 which opens toward the polishing surface 102, and the slit 

57 is connected to a vacuum source not shown in the drawing through a flow passage 58.  In 

this embodiment, the flow passage 58 extending to the vacuum source not shown in the 

drawing from the slit 57 makes an angle of 90 degrees with respect to the polishing surface 

102.  The slit 57 is preferably formed with a length shorter than a length of the dam portion 

52 and longer than a diameter of the substrate Wk in the longitudinal direction of the 

polishing liquid removing portion50.  It is sufficient for the width Sw of the slit 57 to be 

determined depending on a kind of polishing liquid SL, performance of the vacuum source 

not shown in the drawing or the like.  As one example, when the diameter of the substrate 

Wk is 300 mm, the length of the slit 57 in the longitudinal direction is preferably set to 

300 mm or more, and the width Sw of the slit 57 is preferably set to approximately 1 to 

2 mm. 

[0028]    As described above, in the polishing liquid removing portion50 in this 

embodiment, the dam portion 52 which dams the polishing liquid SL is disposed rearward of 

the suction portion 56 which sucks the polishing liquid SL in a continuous manner in the 

rotating direction Rd of the polishing table 20.  Accordingly, the polishing liquid SL 

dammed by the dam portion 52 can be sucked by the suction portion 56 and hence, the 

polishing liquid SL can be preferably removed from the polishing surface 102. 

[0029]    The polishing liquid removing portion50 is preferably separated from the 

polishing surface 102 when the conditioning of the polishing surface 102 is performed by an 

atomizer or a dresser not shown in the drawing.  That is, the polishing liquid removing 

portion50 may be configured to be movable between a polishing liquid removing position at 

which the polishing liquid removing portion50 removes the polishing liquid SL and a 

stand-by position separated from the polishing surface 102 by a distance, and may be 

positioned at the stand-by position when the conditioning of the polishing surface 102 is 

performed.  The polishing apparatus 10 of this embodiment can perform the conditioning of 
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the polishing surface 102 in a state where the polishing liquid is removed from the polishing 

surface 102 by the polishing liquid removing portion50.  Accordingly, it is possible to 

suppress the mixing of a liquid used by the atomizer or the dresser and the polishing liquid.  

Therefore, the used liquid generated by performing polishing of the substrate Wk and the 

used liquid generated by performing the conditioning of the substrate Wk can be collected 

respectively and hence, the technique contributes to environmental conservation. 

[0030]    The description returns to Fig. 1 and Fig. 2.  The temperature adjuster60 is 

disposed rearward of the polishing liquid removing portion50 in the rotating direction Rd of 

the polishing table 20.  The temperature adjuster60 is controlled by the controller so as to 

adjust a temperature of the polishing surface 102.  Fig. 4 is a view for describing the manner 

of the control of the temperature adjuster60 performed by the controller.  In Fig. 4, the 

illustration of the polishing liquid removing portion50 is omitted.  As shown in the drawing, 

the temperature adjuster60 in this embodiment includes gas injection nozzles (injectors) 

62 for spraying a gas to the polishing surface 102.  The gas injection nozzles 62 are 

connected to a compressed air source by way of a compressed air supply line 63.  A 

pressure control valve 64 is provided to the compressed air supply line 63.  Compressed air 

supplied from the compressed air source passes through the pressure control valve 64 so that 

pressure and a flow rate of the compressed air are controlled.  The pressure control valve 

64 is connected to the controller70.  Compressed air may be at a normal temperature, or 

may be cooled or heated to a predetermined temperature. 

[0031]    As shown in Fig. 4, a temperature sensor 68 which detects a temperature of the 

surface of the polishing pad 100 is disposed above the polishing pad 100.  In this 

embodiment, the temperature sensor 68 is preferably disposed rearward of the polishing 

liquid removing portion50 in the rotating direction Rd of the polishing table 20, and detects a 

temperature of the polishing surface 102 in a state where the polishing liquid is removed.  

The temperature sensor 68 is connected to the controller70.  The controller70 adjusts a 

valve opening of the pressure control valve 64 by performing PID control corresponding to 

the difference between a target temperature which is a predetermined temperature or an 
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inputted set temperature and an actual temperature of the polishing surface 102 which is 

detected by the temperature sensor 68.  With such adjustment, a flow rate of compressed air 

to be injected from each gas injection nozzle 62 is controlled.  Accordingly, compressed air 

of an optimal flow rate is sprayed to the polishing surface 102 of the polishing pad 100 from 

the gas injection nozzles 62 and hence, a temperature of the polishing surface 102 is 

maintained at the target temperature. 

[0032]    Fig. 5 and Fig. 6 are a plan view and a side view schematically showing the gas 

injection nozzles 62 of the temperature adjuster60 and the polishing pad 100.  As shown in 

Fig. 5, the temperature adjuster60 includes the plurality of gas injection nozzles 62 arranged 

at predetermined intervals along the radial direction of the polishing table 20 (eight nozzles 

are mounted in the illustrated example).  In Fig. 5, the polishing pad 100 rotates in the 

clockwise direction Rd about the center CT of rotation during polishing.  In this 

embodiment, the nozzles are numbered in ascending order of 1, 2, 3 ... 8 from the inner side 

of the pad, and the description is made by taking two gas injection nozzles 62, for example, 

the third and sixth gas injection nozzles, as an example.  That is, assume that concentric 

circles C1, C2 are drawn which respectively pass through points P1, P2 disposed directly 

below two gas injection nozzles 62, that is, the third and sixth gas injection nozzles, and have 

the center thereof at the center CT.  Further, the tangential direction at the points P1, P2 on 

the concentric circles C1, C2 is defined as the rotation tangential direction of the polishing 

pad 100.  On the above-mentioned assumption, the gas injection direction of each gas 

injection nozzle 62 is inclined toward the center of the pad by a predetermined angle (θ1) 

with respect to the rotation tangential direction of the polishing pad.  The gas injection 

direction means the direction of a center line of the angle (gas injection angle) at which a gas 

spreads in a fan shape from a gas injection nozzle opening.  In the same manner, nozzles 

other than the third and sixth nozzles are also inclined toward the center of the pad by a 

predetermined angle (θ1) with respect to the rotation tangential direction of the polishing pad.  

The angle (θ1) of the gas injection direction of the gas injection nozzle 62 with respect to the 

rotation tangential direction of the polishing pad is set to a value which falls within a range of 
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from 15° to 35° due to the relationship with the temperature adjustment capability.  In this 

embodiment, the case where eight nozzles are used has been described.  However, the 

number of nozzles may be adjusted by closing a nozzle hole by a plug or the like so that a 

desired number of nozzles may be adopted.  The appropriate number of nozzles is 

determined corresponding to a size and the like of the polishing pad 100. 

[0033]    As shown in Fig. 6, the gas injection direction of the gas injection nozzle 62 is not 

perpendicular to the surface (polishing surface) 102 of the polishing pad 100, but is inclined 

in the rotating direction Rd of the polishing table 20 by a predetermined angle.  Assume that 

the angle of the gas injection direction of the gas injection nozzle 62 with respect to the 

polishing surface 102, that is, the angle made by the polishing surface 102 and the gas 

injection direction of the gas injection nozzle 62 is defined as a gas entry angle (θ2).  On the 

above-mentioned assumption, the gas entry angle (θ2) is set to 30° to 50° due to the 

relationship with temperature adjustment capability.  In this embodiment, the gas injection 

direction means the direction of a center line of the angle (gas injection angle) at which a gas 

spreads in a fan shape from the gas injection nozzle opening.  As shown in Fig. 6, the gas 

injection nozzles 62 are configured to be movable in the vertical direction so that the height 

Hn of the gas injection nozzles 62 from the polishing surface 102 can be adjusted. 

[0034]    With the provision of such a temperature adjuster60, a gas is injected from at 

least one gas injection nozzle 62 toward the polishing pad 100 (polishing surface 102) during 

polishing of the substrate Wk so that a temperature of the polishing surface 102 can be 

adjusted.  Further, the polishing liquid removing portion50 which removes a polishing 

liquid from the polishing surface 102 is disposed forward of the temperature adjuster60 in the 

rotating direction Rd of the polishing table 20.  Accordingly, the temperature adjuster60 can 

adjusts a temperature of the polishing surface 102 in a state where the polishing liquid which 

may function as a heat-insulating layer is removed and hence, the efficiency of adjusting a 

temperature of the polishing surface 102 can be enhanced.  Further, scattering of a polishing 

liquid can be reduced also when a gas is vigorously injected to the polishing surface 102 from 

the gas injection nozzles 62 of the temperature adjuster60 and hence, the formation of 
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scratches on the substrate Wk can be suppressed.  Moreover, in the polishing apparatus 

10 of this embodiment, a polishing liquid used once in performing polishing of the substrate 

Wk is removed by the polishing liquid removing portion50, and a new polishing liquid is 

supplied to the polishing surface 102 from the polishing liquid supply nozzle 40 each time 

polishing is performed.  Accordingly, constant quality of a polishing liquid used in 

performing polishing of the substrate Wk can be maintained. 

[0035]    (Modification 1) 

 Fig. 7 is a view schematically showing one example of a polishing liquid 

removing portion in a modification.  In the above-mentioned embodiment, the slit 57 and 

the flow passage 58 of the suction portion 56 are formed to make an angle of 90 degrees with 

respect to the polishing surface 102.  However, the configuration is not limited to such an 

example.  As shown in Fig. 7, the slit 57 and the flow passage 58 of the suction portion 

56 may be inclined such that an angle made with the rotating direction Rd of the polishing 

table 20 is set to 10 degrees or more and less than 90 degrees.  With such a configuration, a 

polishing liquid SL can be guided to the flow passage 58 along with the rotation of the 

polishing table 20 so that the polishing liquid SL can be preferably sucked. 

[0036]    In the above-mentioned embodiment, the dam portion 52 of the suction portion 

56 comes into contact with the polishing surface 102.  However, the configuration is not 

limited to such an example.  It is sufficient for the dam portion 52 to come into contact with 

the polishing liquid so that the dam portion 52 may be disposed with a gap formed between 

the dam portion 52 and the polishing surface 102.  In this case, the dam portion 52 does not 

come into contact with the polishing surface 102 and hence, it is possible to prevent the 

generation of abraded debris of the dam portion 52 and the generation of a contact resistance.  

The polishing apparatus 10 may further include a sensor which detects the position of the 

polishing surface 102, or a distance between the polishing liquid removing portion50 and the 

polishing surface 102.  In the polishing apparatus 10, the polishing liquid removing 

portion50 may be brought into contact with the polishing surface 102, or the distance 

between the polishing liquid removing portion50 and the polishing surface 102 may be held 
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at a fixed distance based on the detected position or the detected distance. 

[0037]    In the above-mentioned embodiment, the polishing liquid removing 

portion50 includes the dam portion 52 and the suction portion 56 as an integral body.  

However, the configuration is not limited to such an example.  The polishing liquid 

removing portion50 may include the dam portion 52 and the suction portion 56 separately, or 

may include only one of the dam portion 52 or the suction portion 56.  At least a portion of 

the polishing liquid removing portion50 may be integrally formed with a dresser, an atomizer 

or the like which performs the conditioning of the polishing pad 100. 

[0038]    (Modification 2) 

 Fig. 8 is a view for describing the manner of the control of a temperature 

adjuster160 in a modification performed by a controller.  The temperature adjuster 60 in the 

above-mentioned embodiment includes the gas injection nozzles (injectors) 62 which inject a 

gas toward the polishing surface 102.  However, the temperature adjuster60 may include a 

heat exchanger in which a fluid flows instead of or in addition to the gas injection nozzles 62.  

As shown in Fig. 8, a temperature adjuster60A in the modification includes a heat exchanger 

62A instead of the gas injection nozzles 62.  The polishing apparatus of the modification 

shown in Fig. 8 is substantially equal to the polishing apparatus 10 of the embodiment except 

for the temperature adjuster60A.  In Fig. 8, the illustration of the polishing liquid removing 

portion50 is omitted.  As shown in Fig. 8, a flow passage not shown in the drawing is 

formed in the heat exchanger 62A, and the heat exchanger 62A is connected to a fluid supply 

source 66A by way of a pipe 63A.  A pressure control valve 64A is provided to the pipe 

63A.  A fluid supplied from the fluid supply source 66A passes through the pressure control 

valve 64A so that pressure and a flow rate of the fluid are controlled.  The pressure control 

valve 64A is connected to a controller70.  For a fluid used in the heat exchanger 62A, a 

liquid such as water may be used, or a gas such as air may be used.  A reaction gas may be 

made to flow in the heat exchanger 62A, and a catalyst which promotes an exothermic 

reaction of the reaction gas may be disposed in the heat exchanger 62A.  The heat 

exchanger 62A may be disposed in a contact manner with the polishing surface 102, or may 
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be disposed with a gap formed between the heat exchanger 62A and the polishing surface 

102. 

[0039]    In the same manner as the above-mentioned embodiment, the controller70 adjusts 

a valve opening of the pressure control valve 64A based on a temperature detected by the 

temperature sensor 68 thus controlling a flow rate of a fluid flowing in the heat exchanger 

62A.  Also with the use of the temperature adjuster60A in the modification, in the same 

manner as the above-mentioned embodiment, a temperature of the polishing surface 102 can 

be adjusted.  Further, the polishing liquid removing portion50 is disposed forward of the 

temperature adjuster60A in the rotating direction Rd of the polishing table 20.  Accordingly, 

in the polishing apparatus of the modification, a temperature of the polishing surface 102 can 

be adjusted by the temperature adjuster60A in a state where a polishing liquid which may 

function as a heat-insulating layer is removed.  Therefore, efficiency of adjusting a 

temperature of the polishing surface 102 can be enhanced. 

[0040]    The embodiment of the present invention has been described heretofore.  

However, the above-mentioned embodiment of the invention is provided for facilitating the 

understanding of the present invention, and does not limit the present invention.  As a 

matter of course, without departing from the gist of the present invention, various 

modifications and variations of the present invention are conceivable, and the present 

invention includes a technique equivalent to the present invention.  Within a range where at 

least a portion of the above-mentioned problem can be solved or within a range where at least 

a portion of the above-mentioned advantageous effects can be acquired, the embodiment and 

modifications may be desirably combined, and respective constitutional elements described 

in WHAT IS CLAIMED IS and the description may be desirably combined or omitted. 

 

REFERENCE SIGNS LIST 

[0041]    10 polishing apparatus 

20 polishing table 

30 top ring 
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40 polishing liquid supply nozzle 

50 polishing liquid removing portion 

52 dam portion 

56 suction portion 

57 slit 

58 flow passage 

60, 60A temperature adjuster 

62 gas injection nozzle 

62A heat exchanger 

70 controller 

100 polishing pad 

102 polishing surface 

SL polishing liquid 

Wk substrate 
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WHAT IS CLAIMED IS: 

 

1. A polishing apparatus which performs polishing of an object to be polished using 

a polishing pad having a polishing surface, the polishing apparatus comprising: 

 a polishing table configured to be rotatable, and to support the polishing pad; 

 a holder configured to hold the object to be polished, and to press the object to be 

polished against the polishing pad; 

 a polishing liquid supplying portion configured to supply a polishing liquid to the 

polishing surface; and 

 a polishing liquid removing portion configured to remove the polishing liquid 

from the polishing surface, wherein 

 the polishing liquid removing portion includes a suction portion having a dam 

portion which comes into contact with the polishing liquid on the polishing surface thus 

preventing the polishing liquid from moving in a rotating direction of the polishing table, and 

 the dam portion includes a rounded or chamfered portion which comes into 

contact with the polishing surface. 

 

2. A polishing apparatus which performs polishing of an object to be polished using 

a polishing pad having a polishing surface, the polishing apparatus comprising: 

 a polishing table configured to be rotatable, and to support the polishing pad; 

 a holder configured to hold the object to be polished, and to press the object to be 

polished against the polishing pad; 

 a polishing liquid supplying portion configured to supply a polishing liquid to the 

polishing surface; and 

 a polishing liquid removing portion configured to remove the polishing liquid 

from the polishing surface, wherein 

 the polishing liquid removing portion includes a suction portion having a slit and 

configured to suck the polishing liquid through the slit and a dam portion which comes into 
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contact with the polishing liquid on the polishing surface thus preventing the polishing liquid 

from moving in a rotating direction of the polishing table, and 

 in a longitudinal direction of the polishing liquid removing portion, the slit is 

formed with a length shorter than a length of the dam portion and longer than a diameter of 

the object held by the holder. 

 

3. The polishing apparatus according to claim 1 or 2 further comprising a 

temperature adjuster configured to adjust a temperature of the polishing surface, the 

temperature adjuster includes at least one of an injector which is configured to spray a gas to 

the polishing surface or a heat exchanger in which a fluid flows. 

 

4. The polishing apparatus according to claim 1, wherein 

 the polishing liquid removing portion includes a suction portion configured to 

suck the polishing liquid. 

 

5. The polishing apparatus according to claim 2 or 4, wherein 

 the dam portion is disposed rearward of the suction portion in the rotating 

direction, and is integrally formed with the suction portion. 

 

6. The polishing apparatus according to claim 3 further comprising a temperature 

measuring portion configured to measure a temperature of the polishing surface, wherein 

 the temperature adjuster is configured to adjust the temperature of the polishing 

surface such that the temperature measured by the temperature measuring portion reaches a 

target temperature. 

 

7. A polishing method where a polishing table on which a polishing pad is mounted 

is rotated, and an object to be polished is pressed against the polishing pad so as to polish the 

object to be polished, the polishing method comprising: 
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 supplying a polishing liquid to a polishing surface of the polishing pad; and 

 removing the polishing liquid from the polishing surface with a polishing liquid 

removing portion, wherein 

 the polishing liquid removing portion includes a suction portion having a slit and 

configured to suck the polishing liquid through the slit and a dam portion which comes into 

contact with the polishing liquid on the polishing surface thus preventing the polishing liquid 

from moving in a rotating direction of the polishing table, and 

 in a longitudinal direction of the polishing liquid removing portion, the slit is 

formed with a length shorter than a length of the dam portion and longer than a diameter of 

the object held by the holder.  


