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LIQUID FEEDER AND POLISHING APPARATUS 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Japanese 

Priority Patent Application JP 2021-108709 filed on June 

30, 2021, the entire contents of which are incorporated 

herein by reference. 

 

FIELD 

[0002] The present technique relates to a liquid feeder 

and a polishing apparatus. 

 

BACKGROUND AND SUMMARY 

[0003] With the progress of higher levels of integration 

in semiconductor devices in recent years, circuit wiring 

is becoming finer, and an inter-wiring distance is 

becoming narrower.  In the manufacture of semiconductor 

devices, many kinds of materials are repeatedly formed in 

a film shape on a silicon wafer to form a layered 

structure.  In order to form this layered structure, a 

technique to planarize the surface of the wafer is 

essential.  As such means for planarizing the surface of 

a wafer, polishing apparatuses that perform chemical 

mechanical polishing (CMP) (also referred to as chemical 

mechanical polishing apparatuses) are widely used. 

[0004] Typically, a chemical mechanical polishing (CMP) 

apparatus includes a polishing table with a polishing pad 
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attached thereto, a top ring (polishing head) for holding 

a wafer, and a slurry ejection nozzle for feeding a 

polishing liquid (slurry) onto the polishing pad.  While 

the polishing liquid is fed onto the polishing pad from 

the slurry ejection nozzle, the top ring presses the 

wafer against the polishing pad, and the top ring and the 

polishing table are moved relative to each other, thereby 

polishing the wafer to planarize the surface of the wafer. 

[0005] After the wafer is polished, particles such as 

polishing debris and abrasive grains contained in the 

polishing liquid remain on the polishing pad.  Thus, 

after the wafer is polished, an atomizer having at least 

one jet nozzle that jets liquid or a gas-liquid fluid 

mixture toward the polishing pad sprays a mist-like 

cleaning fluid (liquid or a liquid-gas mixture) onto the 

polishing pad to remove foreign substances on the 

polishing pad. 

[0006] In conventional apparatuses, in moving a slurry 

ejection nozzle provided on the distal end part of a 

swing arm between a slurry dropping position and a 

retracted position, the slurry ejection nozzle interferes 

with an atomizer positioned above a polishing pad, which 

limits the operation range of the swing arm and the 

height of the slurry ejection nozzle.  Thus, it is 

difficult to drop slurry required to polish a wafer onto 

an optimum position at an optimum timing. 
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[0007] Japanese Patent Laid-Open No. 2018-6549 discloses 

a technique that includes a swing arm configured to be 

rotatable around a horizontal axis extending in the 

horizontal direction and rotates the swing arm around the 

horizontal axis in moving a slurry ejection nozzle 

between a slurry dropping position and a retracted 

position to retract the slurry ejection nozzle above an 

atomizer. 

[0008] The polishing apparatus requires, on and above the 

polishing pad, a space for installing a device other than 

the slurry ejection nozzle and the atomizer, such as a 

dresser for dressing the polishing pad or a temperature 

control slider for controlling the surface temperature of 

the polishing pad.  However, in conventional apparatuses, 

a large space is required for the swing arm swinging 

above the polishing pad and for installing a device such 

as a dresser or a temperature control slider on and above 

the polishing pad, and it is difficult to leave a space 

for the atomizer to swing. 

[0009] Also, as described above, in conventional 

apparatuses, the slurry ejection nozzle provided on the 

distal end part of the swing arm interferes with the 

atomizer positioned above the polishing pad, which limits 

the operation range of the swing arm.  Thus, it is 

difficult to drop slurry required to polish a wafer onto 

an optimum position at an optimum timing. 
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[0010] Furthermore, in conventional apparatuses, jetted 

water (water droplets) unpredictably dripping after the 

polishing pad is cleaned by the atomizer positioned above 

the polishing pad may dilute the slurry fed onto the 

polishing pad during polishing and thus change the amount 

of polishing per unit slurry, which may increase the 

consumption of expensive slurry. 

[0011] It is desirable to provide a liquid feeder and a 

polishing apparatus that can leave a space for installing 

a device other than a first nozzle and a second nozzle on 

and above a polishing table and retract at least one of 

the first nozzle and the second nozzle from the polishing 

table at any timing. 

[0012] A liquid feeder according to an aspect of the 

present technique includes: 

 a first arm having a first nozzle configured to 

eject a first fluid onto a polishing table; 

 a second arm having a second nozzle configured to 

eject a second fluid onto the polishing table; 

 a first rotation shaft supporting a proximal end 

part of the first arm; 

 a second rotation shaft supporting a proximal end 

part of the second arm; 

 a first rotation driver configured to rotate the 

first rotation shaft around an axis thereof to turn the 

first arm from a fluid feed position inside the polishing 
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table to a retracted position outside the polishing 

table; 

 a second rotation driver configured to rotate the 

second rotation shaft around an axis thereof to turn the 

second arm from a fluid feed position inside the 

polishing table to a retracted position outside the 

polishing table; and 

 a controller configured to control an operation of 

the first rotation driver and an operation of the second 

rotation driver, in which 

 the first rotation shaft and the second rotation 

shaft are disposed coaxially with each other, and 

 the controller is capable of controlling the 

operation of the first rotation driver and the operation 

of the second rotation driver independently of each other. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] FIG. 1 is a plan view illustrating the schematic 

configuration of a polishing apparatus according to an 

embodiment; 

 FIG. 2 is a longitudinal sectional view illustrating, 

in an enlarged manner, a liquid feeder included in the 

polishing apparatus illustrated in FIG. 1; 

 FIG. 3 is a plan view illustrating positioning of a 

first arm and a second arm during table cleaning before 

and after polishing; 
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 FIG. 4 is a plan view illustrating positioning of 

the first arm and the second arm during maintenance; 

 FIG. 5 is a side view illustrating a jet angle of a 

second nozzle; 

 FIG. 6 is a plan view illustrating positioning of 

the second nozzle; 

 FIG. 7 is a plan view illustrating gaps (remaining 

streaks) produced between ejection orifices of the second 

nozzle; 

 FIG. 8 is a flowchart illustrating an example of the 

operation of the polishing apparatus according to the 

embodiment; 

 FIG. 9 is a plan view illustrating the schematic 

configuration of a polishing apparatus of a comparative 

example; and 

 FIG. 10 is a flowchart illustrating an example of 

the operation of the polishing apparatus of the 

comparative example. 

 

DETAILED DESCRIPTION OF NON-LIMITING EXAMPLE EMBODIMENTS 

[0014] A liquid feeder according to a first aspect of an 

embodiment includes: 

 a first arm having a first nozzle configured to 

eject a first fluid onto a polishing table; 

 a second arm having a second nozzle configured to 

eject a second fluid onto the polishing table; 
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 a first rotation shaft supporting a proximal end 

part of the first arm; 

 a second rotation shaft supporting a proximal end 

part of the second arm; 

 a first rotation driver configured to rotate the 

first rotation shaft around an axis thereof to turn the 

first arm from a fluid feed position inside the polishing 

table to a retracted position outside the polishing 

table; 

 a second rotation driver configured to rotate the 

second rotation shaft around an axis thereof to turn the 

second arm from a fluid feed position inside the 

polishing table to a retracted position outside the 

polishing table; and 

 a controller configured to control an operation of 

the first rotation driver and an operation of the second 

rotation driver, in which 

 the first rotation shaft and the second rotation 

shaft are disposed coaxially with each other, and 

 the controller is capable of controlling the 

operation of the first rotation driver and the operation 

of the second rotation driver independently of each other. 

[0015] According to such an aspect, since the first 

rotation shaft and the second rotation shaft are disposed 

coaxially with each other, the first arm and the second 

arm are turned around the same axis.  This can minimize a 

space occupied by the first arm and the second arm 
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turning above the polishing table, thereby leaving a 

space for installing a device other than the first nozzle 

and the second nozzle on and above the polishing table.  

Also, since the operation of the first rotation driver 

and the operation of the second rotation driver can be 

controlled independently of each other, at least one of 

the first nozzle and the second nozzle can be retracted 

from the polishing table at any timing by individually 

driving the first arm and the second arm.  For example, 

in a case where the first nozzle is a slurry ejection 

nozzle, and the second nozzle is an atomizer, the 

atomizer is retracted in advance out of the polishing 

table in ejecting slurry from the slurry ejection nozzle 

while swinging the swing arm.  This prevents the 

operation range of the swing arm from being limited by 

interference with the atomizer to enable the slurry to be 

dropped onto the entire surface of the pad and also 

prevents the slurry fed onto the polishing pad from being 

diluted with jetted water (water droplets) unpredictably 

dripping from the atomizer.  Thus, the polishing 

performance is improved. 

[0016] A liquid feeder according to a second aspect of 

the embodiment is the liquid feeder according to the 

first aspect, in which 

 the first arm and the second arm are disposed at 

different height positions. 
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[0017] According to such an aspect, the first arm and the 

second arm can be turned so as to cross each other.  Thus, 

each of the first nozzle and the second nozzle can be 

retracted from the polishing table at any timing. 

[0018] A liquid feeder according to a third aspect of the 

embodiment is the liquid feeder according to the first or 

second aspect, in which 

 the first fluid is one or more of an abrasive liquid, 

a chemical solution, pure water, nitrogen, and compressed 

air, and 

 the second fluid is one or more of an abrasive 

liquid, a chemical solution, pure water, nitrogen, and 

compressed air. 

[0019] A liquid feeder according to a fourth aspect of 

the embodiment is the liquid feeder according to any one 

of the first to third aspects, in which 

 the first nozzle has a plurality of ejection 

orifices, and/or 

 the second nozzle has a plurality of ejection 

orifices. 

[0020] A liquid feeder according to a fifth aspect of the 

embodiment is the liquid feeder according to any one of 

the first to fourth aspects, in which 

 the controller is capable of controlling ejection of 

the first fluid from the first nozzle and ejection of the 

second fluid from the second nozzle independently of each 

other. 
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[0021] A liquid feeder according to a sixth aspect of the 

embodiment is the liquid feeder according to any one of 

the first to fifth aspects, in which 

 the controller is capable of feeding the first fluid 

from the first nozzle regardless of a position of the 

first arm and capable of feeding the second fluid from 

the second nozzle regardless of a position of the second 

arm. 

[0022] A liquid feeder according to a seventh aspect of 

the embodiment is the liquid feeder according to any one 

of the first to sixth aspects, in which 

 the controller is capable of ejecting the first 

fluid from the first nozzle while swinging the first arm 

and capable of ejecting the second fluid from the second 

nozzle while swinging the second arm. 

[0023] A polishing apparatus according to an eighth 

aspect of the embodiment includes the liquid feeder 

according to any one of the first to seventh aspects. 

[0024] Hereinbelow, specific examples of the embodiment 

will be described with reference to the drawings.  Note 

that, in the following description and the drawings used 

in the following description, parts that can be 

configured in the same manner will be designated by the 

same reference sign, and redundant description thereof 

will be omitted. 

[0025] (Apparatus Configuration) 
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 FIG. 1 is a plan view illustrating the schematic 

configuration of a polishing apparatus 1 according to an 

embodiment. 

[0026] As illustrated in FIG. 1, the polishing apparatus 

1 includes a polishing table 2 with a polishing pad (not 

illustrated) attached thereto, a top ring (polishing 

head) 3 for holding a wafer (not illustrated) and 

polishing the wafer while pressing the wafer against the 

polishing pad on the polishing table 2, and a liquid 

feeder 10. 

[0027] Among these, the top ring 3 is supported by a top 

ring head 4.  The polishing pad (not illustrated) is 

stuck onto the upper face of the polishing table 2.  The 

upper face of the polishing pad constitutes a polishing 

surface that polishes a wafer.  Note that a fixed 

grindstone can also be used instead of the polishing pad.  

The top ring 3 and the polishing table 2 are configured 

to be rotatable around their axes.  The wafer is held on 

the lower face of the top ring 3 by vacuum suction.  

During polishing, a polishing liquid (slurry) is fed to 

the polishing surface of the polishing pad from the 

liquid feeder 10, and the wafer to be polished is pressed 

by the top ring 3 against the polishing surface and thus 

polished. 

[0028] FIG. 2 is a longitudinal sectional view 

illustrating, in an enlarged manner, the liquid feeder 10. 
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[0029] As illustrated in FIGS. 1 and 2, the liquid feeder 

10 includes a first arm 11a and a second arm 11b, a first 

rotation shaft 13a and a second rotation shaft 13b, a 

first rotation driver 14a and a second rotation driver 

14b, and a controller 15. 

[0030] Among these, the first arm 11a is disposed in such 

a manner as to horizontally extend above the polishing 

table 2.  The proximal end part of the first arm 11a is 

fixed to and supported by the first rotation shaft 13a. 

[0031] The first arm 11a has a first nozzle 12a 

configured to eject a first fluid onto the polishing 

table 2.  The first nozzle 12a may have a plurality of 

ejection orifices.  The number of ejection orifices of 

the first nozzle 12a is four in the present embodiment, 

but not limited thereto.  The number of ejection orifices 

of the first nozzle 12a may be one to three or five or 

more.  The number of ejection orifices of the first 

nozzle 12a can be increased as long as ejection onto the 

polishing table 2 can be performed.  In the illustrated 

example, the ejection orifices of the first nozzle 12a 

are positioned at the distal end part of the first arm 

11a.  The first fluid supplied from a first fluid supply 

source (not illustrated) is fed to each of the ejection 

orifices of the first nozzle 12a through a first valve 

16a, which is openable and closable.  The first fluid is 

not limited to any particular kind of fluid and may be, 

for example, one or more of an abrasive liquid, a 
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chemical solution, pure water, nitrogen, and compressed 

air. 

[0032] In the illustrated example, the first rotation 

driver 14a is provided on the lower end part of the first 

rotation shaft 13a.  The driving system of the first 

rotation driver 14a is not limited to any particular 

system.  For example, the first rotation driver 14a may 

be any of a motor, an electric cylinder, an air cylinder, 

a hollow direct drive (DD) motor, and a hollow rotary 

actuator.  The first rotation driver 14a rotates the 

first rotation shaft 13a around the axis extending in the 

vertical direction to move the first arm 11a fixed to the 

first rotation shaft 13a from a fluid feed position set 

inside the polishing table 2 to a retracted position set 

outside the polishing table 2 in plan view (turns the 

first arm 11a around the axis of the first rotation shaft 

13a). 

[0033] The second arm 11b is disposed in such a manner as 

to horizontally extend above the polishing table 2.  The 

proximal end part of the second arm 11b is fixed to and 

supported by the second rotation shaft 13b. 

[0034] The second arm 11b has a second nozzle 12b 

configured to eject a second fluid onto the polishing 

table 2.  The second nozzle 12b may have a plurality of 

ejection orifices.  The number of ejection orifices of 

the second nozzle 12b is eight in the present embodiment, 

but not limited thereto.  The number of ejection orifices 



- 14 - 

 

of the second nozzle 12b may be one to seven or nine or 

more.  The number of ejection orifices of the second 

nozzle 12b can be increased as long as ejection onto the 

polishing table 2 can be performed.  In the illustrated 

example, the ejection orifices of the second nozzle 12b 

are evenly spaced in the longitudinal direction of the 

second arm 11b.  The second fluid supplied from a second 

fluid supply source (not illustrated) is fed to each of 

the ejection orifices of the second nozzle 12b through a 

second valve 16b, which is openable and closable.  The 

second fluid is not limited to any particular kind of 

fluid and may be, for example, one or more of an abrasive 

liquid, a chemical solution, pure water, nitrogen, and 

compressed air. 

[0035] In the illustrated example, the second rotation 

driver 14b is disposed adjacent to the lower end part of 

the second rotation shaft 13b and connected to the second 

rotation shaft 13b through a pulley and a belt.  The 

driving system of the second rotation driver 14b is not 

limited to any particular system.  For example, the 

second rotation driver 14b may be any of a motor, an 

electric cylinder, an air cylinder, a hollow direct drive 

(DD) motor, and a hollow rotary actuator.  The second 

rotation driver 14b rotates the second rotation shaft 13b 

around the axis extending in the vertical direction to 

move the second arm 11b fixed to the second rotation 

shaft 13b from a fluid feed position set inside the 
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polishing table 2 to a retracted position set outside the 

polishing table 2 in plan view (turns the second arm 11b 

around the axis of the second rotation shaft 13b). 

[0036] In the present embodiment, the first nozzle 12a is 

a standard slurry ejection nozzle having the four 

ejection orifices and ejects an abrasive liquid, pure 

water, and a dispersant from the different ejection 

orifices, and the second nozzle 12b is an atomizer having 

the eight ejection orifices and sequentially ejects 

(jets) pure water and nitrogen from each of the ejection 

orifices.  Note that the first nozzle 12a and the second 

nozzle 12b are not limited to the combination of the 

standard slurry ejection nozzle and the atomizer.  As one 

modification, the first nozzle 12a may be a slurry multi-

nozzle (multipoint liquid ejection nozzle) having eight 

ejection orifices, and the second nozzle 12b may be an 

atomizer.  For example, the technique described in 

Japanese Patent Application No. 2020-038725 of the 

applicant of the present application can be applied to 

the slurry multi-nozzle (multipoint liquid ejection 

nozzle).  As another modification, the first nozzle 12a 

and the second nozzle 12b may both be standard slurry 

ejection nozzles.  As still another modification, the 

first nozzle 12a and the second nozzle 12b may both be 

atomizers. 

[0037] The first nozzle 12a and the second nozzle 12b may 

be configured to eject a temperature-controlled fluid.  
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As a first example, the first nozzle 12a and the second 

nozzle 12b may eject a heated fluid (for example, the 

first fluid is a warm abrasive liquid (up to 80C), and 

the second fluid is warm pure water (up to 80C)) so as 

to maintain the temperature of the polishing table 2 

uniform.  In this case, a temperature control slider or 

the like (not illustrated) disposed on the polishing 

table 2 may be additionally used.  For example, the 

technique described in Japanese Patent Laid-Open No. 

2018-030181 of the applicant of the present application 

can be applied to the temperature control slider.  A 

temperature sensor may be mounted on the ceiling of a 

polishing chamber to monitor the temperature of the 

polishing table 2.  The temperature control on the first 

fluid and the second fluid may be performed outside the 

polishing chamber. 

[0038] As a second example, the first nozzle 12a and the 

second nozzle 12b may eject a fluid for cooling (for 

example, the first fluid and the second fluid are both a 

fluid having a temperature of approximately up to 30C) 

to prevent a temperature rise in the polishing table 2.  

In this case, a pad cooling nozzle or the like (not 

illustrated) disposed above the polishing table 2 may be 

additionally used.  For example, the technique described 

in Japanese Patent Laid-Open No. 2018-030181 of the 

applicant of the present application can be applied to 

the pad cooling nozzle.  Also, as with the first example, 



- 17 - 

 

a temperature sensor may be mounted on the ceiling of the 

polishing chamber to monitor the temperature of the 

polishing table 2, and the temperature control on the 

first fluid and the second fluid may be performed outside 

the polishing chamber. 

[0039] In the present embodiment, as illustrated in FIGS. 

1 and 2, the first rotation shaft 13a and the second 

rotation shaft 13b are disposed coaxially with each other.  

In the illustrated example, the first rotation shaft 13a 

is coaxially disposed inside the second rotation shaft 

13b.  However, the positions of the first rotation shaft 

13a and the second rotation shaft 13b are not limited 

thereto, and the second rotation shaft 13b may be 

coaxially disposed inside the first rotation shaft 13a.  

Note that, in the present specification, the first 

rotation shaft 13a and the second rotation shaft 13b 

disposed "coaxially" with each other means, in other 

words, that the rotation center of the first rotation 

shaft 13a and the rotation center of the second rotation 

shaft 13b coincide with each other. 

[0040] As illustrated in FIG. 2, the first arm 11a and 

the second arm 11b may be disposed at different height 

positions.  In the illustrated example, the upper end 

part of the first rotation shaft 13a projects and is thus 

exposed above the upper end part of the second rotation 

shaft 13b, and the proximal end part of the first arm 11a 

is fixed to and supported on the upper end part of the 
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first rotation shaft 13a.  Accordingly, the first arm 11a 

is disposed at the height position higher than the second 

arm 11b.  As an unillustrated modification, the second 

rotation shaft 13b may have, on the peripheral face 

thereof, a cutout extending in the circumferential 

direction so that a part of the peripheral face of the 

first rotation shaft 13a is exposed to the outside 

through the cutout of the second rotation shaft 13b, and 

the proximal end part of the first arm 11a may be fixed 

to and supported on the peripheral face of the first 

rotation shaft 13a through the cutout of the second 

rotation shaft 13b.  In this case, the first arm 11a is 

disposed at a height position lower than the second arm 

11b. 

[0041] Since the first rotation shaft 13a and the second 

rotation shaft 13b are disposed coaxially with each other, 

the first arm 11a and the second arm 11b are turned 

around the same axis.  This can minimize a space occupied 

by the first arm 11a and the second arm 11b turning above 

the polishing table 2, thereby leaving a space for 

installing a device other than the first nozzle 12a and 

the second nozzle 12b (for example, a dresser (not 

illustrated), the above-described temperature control 

slider, or the above-described pad cooling nozzle) on and 

above the polishing table 2. 

[0042] As illustrated in FIG. 2, the distal end of the 

second arm 11b may be located inside the position of the 
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first nozzle 12a (that is, on the side closer to the 

rotation shafts 13a and 13b than the first nozzle 12a is).  

In this case, a space between the first nozzle 12a and 

the polishing table 2 can be reduced (that is, the 

necessity of increasing the height of the first nozzle 

12a to avoid the second arm 11b is eliminated). 

[0043] The controller 15 includes one or more computers.  

The controller 15 is capable of controlling the operation 

of the first rotation driver 14a and the operation of the 

second rotation driver 14b independently of each other 

(that is, controlling the operation of one regardless of 

whether the other is in operation) by separately 

transmitting control signals to the first rotation driver 

14a and the second rotation driver 14b.  Also, the 

controller 15 may be capable of controlling the ejection 

of the first fluid from the first nozzle 12a and the 

ejection of the second fluid from the second nozzle 12b 

independently of each other (that is, controlling the 

ejection from one regardless of whether the ejection from 

the other is being performed) by separately transmitting 

control signals to the first valve 16a and the second 

valve 16b. 

[0044] By controlling the operation of the first rotation 

driver 14a and the second rotation driver 14b 

independently of each other to individually drive the 

first arm 11a and the second arm 11b, at least one of the 

first nozzle 12a and the second nozzle 12b can be 
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retracted from the polishing table 2 at any timing.  For 

example, in a case where the first nozzle 12a is a slurry 

ejection nozzle, and the second nozzle 12b is an atomizer, 

the atomizer 12b is retracted in advance from the 

polishing table 2 in ejecting slurry from the slurry 

ejection nozzle 12a while swinging the first arm 11a.  

This prevents the operation range of the first arm 11a 

from being limited by interference with the atomizer 12b 

to enable the slurry to be dropped onto the entire 

surface of the pad and also prevents the slurry fed onto 

the polishing pad from being diluted with jetted water 

(water droplets)unpredictably dripping from the atomizer 

12b.  Thus, the polishing performance can be improved. 

[0045] Furthermore, in the present embodiment, the first 

arm 11a and the second arm 11b are disposed at the 

different height positions.  Thus, in turning the first 

arm 11a and the second arm 11b around the same axis, the 

first arm 11a and the second arm 11b can be turned so as 

to cross each other (that is, so that one passes above 

(or below) the other).  This makes it possible to retract 

each of the first nozzle 12a and the second nozzle 12b 

from the polishing table 2 at any timing (that is, 

retract one regardless of the position of the other). 

[0046] The advantages of retracting the first nozzle 12a 

and the second nozzle 12b at any timing are as follows.  

That is, a preliminary preparation including the 
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following operations (1) to (5) can be performed at the 

retracted position at any timing. 

 (1) Discharging fluid (e.g., slurry) remaining 

inside a pipe 

 (2) Flushing (cleaning) the inside of the pipe with 

pure water 

 (3) Preloading fluid (e.g., slurry) (a preparation 

operation for making fluid ready to be ejected from the 

ejection orifices at any time) 

 (4) Cleaning the nozzle tip (ejection orifices) or 

the nozzle body using cleaning means (not illustrated) 

provided at the retracted position 

 (5) In a case where the nozzle is an atomizer, 

cleaning a device located at the retracted position (for 

example, a device that gets dirt with slurry dropped from 

the slurry nozzle when the slurry nozzle is retracted) 

using the atomizer 

 The operations of (1) to (5) are typical factors 

that reduce a polishing time (wafer processing time).  

However, by retracting each of the first nozzle 12a and 

the second nozzle 12b out of the polishing table 2 at any 

timing, the above operations (1) to (5) can be performed 

on the retracted nozzle during an idle time while the 

unretracted nozzle is operating above the polishing table 

2.  This reduces reduction in the polishing time (wafer 

processing time). 
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[0047] FIG. 3 is a plan view illustrating positioning of 

the first arm 11a and the second arm 11b during table 

cleaning before and after polishing in a mode in which 

the first nozzle 12a is a slurry ejection nozzle and the 

second nozzle 12b is an atomizer.  FIG. 4 is a plan view 

illustrating positioning of the first arm 11a and the 

second arm 11b during maintenance.  As illustrated in FIG. 

3, during table cleaning, the second arm 11b is 

positioned at the fluid ejection position inside the 

polishing table 2, and the first arm 11a is positioned at 

the retracted position outside the polishing table 2.  

Also, as illustrated in FIG. 4, during maintenance, the 

first arm 11a and the second arm 11b are both positioned 

at the retracted positions outside the polishing table 2. 

[0048] The controller 15 may be capable of feeding the 

first fluid from the first nozzle 12a by transmitting a 

control signal to the first valve 16a regardless of the 

position of the first arm 11a (that is, even when the 

first arm 11a is located at a position other than the 

predetermined liquid ejection position) and may be 

capable of feeding the second fluid from the second 

nozzle 12b by transmitting a control signal to the second 

valve 16b regardless of the position of the second arm 

11b (that is, even when the second arm 11b is located at 

a position other than the predetermined liquid ejection 

position).  Accordingly, each of the first nozzle 12a and 

the second nozzle 12b can eject the fluid at any timing.  
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For example, in a case where the first nozzle 12a is a 

slurry ejection nozzle and the second nozzle 12b is an 

atomizer, a cleaning liquid can be jetted from the 

atomizer 12b to clean the polishing table 2 in a state 

where the second arm 11b is positioned at the cleaning 

liquid ejection position inside the polishing table 2 and, 

at the same time, slurry can be jetted from the slurry 

ejection nozzle 12a to perform preload in a state where 

the first arm 11a is positioned at the retracted position 

outside the polishing table 2. 

[0049] The controller 15 may be capable of ejecting the 

first fluid from the first nozzle 12a while swinging the 

first arm 11a and/or capable of ejecting the second fluid 

from the second nozzle 12b while swinging the second arm 

11b. 

[0050] Referring to FIGS. 5 to 7, the advantages of 

ejecting, in a case where the second nozzle 12b is an 

atomizer, the second fluid from the atomizer 12b while 

swinging the second arm 11b will be described. 

[0051] As illustrated in FIG. 5, each ejection orifice of 

the atomizer 12b has a slit shape, and the second fluid 

ejected (jetted) from each ejection orifice expands at a 

jet angle 3 and lands on the polishing table 2.  Thus, a 

landing area 17 of the second fluid on the polishing 

table 2 has an elongated shape as illustrated in FIG. 6.  

As illustrated in FIG. 5, a longitudinal direction D2 of 

each ejection orifice having a slit shape is inclined by 
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a nozzle angle 1 (e.g., 30 to 60) relative to a 

longitudinal direction D1 of the second arm 11b so that 

the longitudinal ends of the adjacent landing areas 17 

overlap in the radial direction of the polishing table 2 

in a state where the second arm 11b is positioned at the 

predetermined fluid feed position.  In this case, in 

theory, when the longitudinal ends of the adjacent 

landing areas 17 overlap in the radial direction of the 

polishing table 2 in a state where the second arm 11b is 

positioned at the predetermined fluid feed position, the 

second fluid can be fed to the entire surface of the 

rotating polishing table 2 (with no gap). 

[0052] However, in reality, as the pressure of the second 

fluid fed to the atomizer 12b decreases, the jet angle 3 

of the second fluid ejected (jetted) from each ejection 

orifice becomes narrower.  Thus, as illustrated in FIG. 7, 

the length of each landing area 17 of the second fluid on 

the polishing table 2 becomes shorter.  As a result, the 

longitudinal ends of the adjacent landing areas 17 may 

not overlap in the radial direction of the polishing 

table 2 (gaps are produced) in a state where the second 

arm 11b is positioned at the predetermined fluid feed 

position, and areas to which the second fluid is not fed 

may remain in a streak form (remaining streaks 18 may be 

produced) on the rotating polishing table 2. 

[0053] On the other hand, in the present embodiment, by 

ejecting the second fluid from the second nozzle 
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(atomizer) 12b while swinging the second arm 11b at a 

swing angle 2 (e.g., 1 to 45), it is possible to allow 

the landing areas 17 to overlap the remaining streaks 18 

even if the jet angle 3 decreases.  Thus, it is possible 

to feed the second fluid to the entire surface of the 

polishing table 2 (with no gap) to maintain the entire 

surface cleaning. 

[0054] (Example of Operation) 

 Next, an example of the operation of the polishing 

apparatus 1 will be described with reference to FIG. 8.  

FIG. 8 is a flowchart illustrating an example of the 

operation of the polishing apparatus 1.  Hereinbelow, a 

mode in which the first nozzle 12a is a slurry ejection 

nozzle and the second nozzle 12b is an atomizer will be 

described as an example. 

[0055] First, in polishing a wafer W, as illustrated in 

FIG. 1, in a state where the second arm 11b is positioned 

at the retracted position outside the polishing table 2 

and the first arm 11a is positioned at the fluid ejection 

position inside the polishing table 2, the controller 15 

transmits a control signal to the first valve 16a to 

eject slurry onto the polishing table 2 from the first 

nozzle (slurry ejection nozzle) 12a provided on the first 

arm 11a, and the wafer (not illustrate) to be polished is 

pressed by the top ring 3 against the polishing table 2 

and thus polished. 
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[0056] As illustrated in FIG. 8, after the polishing of 

the wafer W, the controller 15 transmits a control signal 

to the first valve 16a to stop the ejection of the slurry 

from the first nozzle 12a.  Then, on the basis of 

information acquired from the first rotation driver 14a 

and the second rotation driver 14b, the controller 15 

checks the position of the first arm 11a and the position 

of the second arm 11b at the same time and determines 

whether the first arm 11a and the second arm 11b can be 

operated (step S10). 

[0057] When the first arm 11a and the second arm 11b 

cannot be operated (step S10: NO), the controller 15 

rechecks the position of the first arm 11a and the 

position of the second arm 11b on the basis of 

information acquired from the first rotation driver 14a 

and the second rotation driver 14b (step S10). 

[0058] When the first arm 11a and the second arm 11b can 

be operated (step S10: YES), the controller 15 transmits 

a control signal to the second rotation driver 14b to 

move (turn) the second arm 11b from the retracted 

position to the fluid ejection position (step S11) and, 

at the same time, transmits a control signal to the first 

rotation driver 14a to move (turn) the first arm 11a from 

the fluid ejection position to the retracted position 

(step S13). 

[0059] In the present embodiment, the first arm 11a and 

the second arm 11b are configured to be turnable around 
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the same axis, and the controller 15 is capable of 

controlling the operation of the first rotation driver 

14a and the operation of the second rotation driver 14b 

independently of each other.  Thus, in turning the first 

arm 11a, it is not necessary to check the position of the 

second arm 11b so that the first arm 11a does not 

interfere with the second arm 11b.  Also, in turning the 

second arm 11b, it is not necessary to check the position 

of the first arm 11a so that the second arm 11b does not 

interfere with the first arm 11a.  Thus, the step of 

moving (turning) the first arm 11a from the fluid 

ejection position to the retracted position (step S13) 

and the step of moving (turning) the second arm 11b from 

the retracted position to the fluid ejection position 

(step S11) can be performed simultaneously.  Compared to 

a comparative example, which will be described further 

below, the control sequence is simple, and the risk of 

interference between the first arm 11a and the second arm 

11b can be reduced. 

[0060] Next, as illustrated in FIG. 3, after the second 

arm 11b is positioned at the fluid ejection position 

inside the polishing table 2 (step S12), and the first 

arm 11a is positioned at the retracted position outside 

the polishing table 2 (step S14), the controller 15 

transmits a control signal to the second valve 16b to jet 

a cleaning liquid (e.g., pure water) onto the polishing 

table 2 from each ejection orifice of the second nozzle 
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(atomizer) 12b provided on the second arm 11b, thereby 

cleaning the polishing surface on the polishing table 2 

(step S15). 

[0061] In step S15, the controller 15 may transmit a 

control signal to the second rotation driver 14b to swing 

the second arm 11b at the swing angle 2 (e.g., 1 to 

45).  By jetting the second fluid from the second nozzle 

(atomizer) 12b while swinging the second arm 11b, the 

landing areas 17 can be allowed to overlap the remaining 

streaks 18 as illustrated in FIG. 7 even if the jet angle 

3 (refer to FIG. 5) decreases.  Thus, it is possible to 

feed the second fluid to the entire surface of the 

polishing table 2 (with no gap) to maintain the entire 

surface cleaning. 

[0062] Thereafter, the controller 15 transmits a control 

signal to the second valve 16b to stop the jet of the 

cleaning liquid from the second nozzle 12b to finish the 

cleaning of the polishing surface of the polishing table 

2 (step S16). 

[0063] Next, on the basis of information acquired from 

the first rotation driver 14a and the second rotation 

driver 14b, the controller 15 checks the position of the 

first arm 11a and the position of the second arm 11b at 

the same time and determines whether the first arm 11a 

and the second arm 11b can be operated (step S20). 

[0064] When the first arm 11a and the second arm 11b 

cannot be operated (step S20: NO), the controller 15 
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rechecks the position of the first arm 11a and the 

position of the second arm 11b on the basis of 

information acquired from the first rotation driver 14a 

and the second rotation driver 14b (step S20). 

[0065] When the first arm 11a and the second arm 11b can 

be operated (step S20: YES), the controller 15 transmits 

a control signal to the second rotation driver 14b to 

move (turn) the second arm 11b from the fluid ejection 

position to the retracted position (step S21) and, at the 

same time, transmits a control signal to the first 

rotation driver 14a to move (turn) the first arm 11a from 

the retracted position to the fluid ejection position 

(step S23). 

[0066] In the present embodiment, the first arm 11a and 

the second arm 11b are configured to be turnable around 

the same axis, and the controller 15 is capable of 

controlling the operation of the first rotation driver 

14a and the operation of the second rotation driver 14b 

independently of each other.  Thus, in turning the first 

arm 11a, it is not necessary to check the position of the 

second arm 11b so that the first arm 11a does not 

interfere with the second arm 11b.  Also, in turning the 

second arm 11b, it is not necessary to check the position 

of the first arm 11a so that the second arm 11b does not 

interfere with the first arm 11a.  Thus, the step of 

moving (turning) the second arm 11b from the fluid 

ejection position to the retracted position (step S21) 
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and the step of moving (turning) the first arm 11a from 

the retracted position to the fluid ejection position 

(step S23) can be performed simultaneously.  Compared to 

the comparative example, which will be described further 

below, the control sequence is simple, and the risk of 

interference between the first arm 11a and the second arm 

11b can be reduced. 

[0067] Next, as illustrated in FIG. 1, after the first 

arm 11a is positioned at the fluid ejection position 

inside the polishing table 2 (step S24), and the second 

arm 11b is positioned at the retracted position outside 

the polishing table 2 (step S22), polishing of the next 

wafer is performed. 

[0068] (Comparative Example) 

 Next, as a comparative example, the operation of a 

polishing apparatus 100 including a first rotation shaft 

113a and a second rotation shaft 113b which are not 

coaxially disposed (disposed at different positions) as 

illustrated in FIG. 9 will be described.  FIG. 10 is a 

flowchart illustrating an example of the operation of the 

polishing apparatus 100 of the comparative example. 

[0069] First, in polishing a wafer W, as illustrated in 

FIG. 9, in a state where a first arm 111a is positioned 

at a fluid ejection position inside a polishing table 102, 

slurry is ejected onto the polishing table 102 from a 

slurry ejection nozzle (not illustrated) provided on the 

first arm 111a, and the wafer (not illustrate) to be 
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polished is pressed by a top ring 103 against the 

polishing table 102 and thus polished. 

[0070] As illustrated in FIG. 10, after the polishing of 

the wafer W, the ejection of the slurry from the slurry 

ejection nozzle provided on the first arm 111a is stopped.  

Then, the position of a second arm 111b is checked, and 

it is determined whether the first arm 111a can be 

retracted without interfering with the second arm 111b 

(step S110a). 

[0071] When the first arm 111a cannot be retracted 

without interfering with the second arm 111b (step S110a: 

NO), the position of the second arm 111b is rechecked 

(step S110a). 

[0072] When the first arm 111a can be retracted without 

interfering with the second arm 111b (step S110a: YES), 

the first arm 111a is turned around the axis of the first 

rotation shaft 113a and thereby moved from the slurry 

ejection position to a retracted position (step S113). 

[0073] Next, after the first arm 111a is positioned at 

the retracted position outside the polishing table 102 

(step S114), the position of the first arm 111a is 

checked, and it is determined whether the second arm 111b 

can be moved to a cleaning liquid ejection position 

without interfering with the first arm 111a (step S110b). 

[0074] When the second arm 111b cannot be moved without 

interfering with the first arm 111a (step S110b: NO), the 

position of the first arm 111a is rechecked (step S110b). 
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[0075] When the second arm 111b can be moved without 

interfering with the first arm 111a (step S110b: YES), 

the second arm 111b is turned around the axis of the 

second rotation shaft 113b and thereby moved from the 

retracted position to the cleaning liquid ejection 

position (step S111). 

[0076] Next, after the second arm 111b is positioned at 

the cleaning liquid ejection position inside the 

polishing table 102 (step S112), a cleaning liquid (e.g., 

pure water) is jetted onto the polishing table 102 from 

each ejection orifice of the atomizer provide on the 

second arm 111b, thereby cleaning a polishing surface on 

the polishing table 102 (step S115). 

[0077] Thereafter, the jet of the cleaning liquid from 

the atomizer provided on the second arm 111b is stopped 

to finish the cleaning of the polishing surface of the 

polishing table 102 (step S116). 

[0078] Next, the position of the first arm 111a is 

checked, and it is determined whether the second arm 111b 

can be retracted without interfering with the first arm 

111a (step S120a). 

[0079] When the second arm 111b cannot be retracted 

without interfering with the first arm 111a (step S120a: 

NO), the position of the first arm 111a is rechecked 

(step S120a). 

[0080] When the second arm 111b can be retracted without 

interfering with the first arm 111a (step S120a: YES), 
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the second arm 111b is turned around the axis of the 

second rotation shaft 113b and thereby moved from the 

cleaning liquid ejection position to the retracted 

position (step S121). 

[0081] Next, after the second arm 111b is positioned at 

the retracted position outside the polishing table 102 

(step S122), the position of the second arm 111b is 

checked, and it is determined whether the first arm 111a 

can be moved to the slurry ejection position without 

interfering with the second arm 111b (step S120b). 

[0082] When the first arm 111a cannot be moved without 

interfering with the second arm 111b (step S120b: NO), 

the position of the second arm 111b is rechecked (step 

S120b). 

[0083] When the first arm 111a can be moved without 

interfering with the second arm 111b (step S120b: YES), 

the first arm 111a is turned around the axis of the first 

rotation shaft 113a and thereby moved from the retracted 

position to the slurry ejection position (step S123). 

[0084] Next, after the first arm 111a is positioned at 

the slurry ejection position inside the polishing table 

102 (step S124), polishing of the next wafer is performed. 

[0085] As described above, according to the present 

embodiment, as illustrated in FIGS. 1 and 2, since the 

first rotation shaft 13a and the second rotation shaft 

13b are disposed coaxially with each other, the first arm 

11a and the second arm 11b are turned around the same 
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axis.  This can minimize a space occupied by the first 

arm 11a and the second arm 11b turning above the 

polishing table 2, thereby leaving a space for installing 

a device other than the first nozzle 12a and the second 

nozzle 12b (for example, a dresser, a temperature control 

slider, or a pad cooling nozzle) on and above the 

polishing table 2. 

[0086] Also, according to the present embodiment, since 

the operation of the first rotation driver 14a and the 

operation of the second rotation driver 14b can be 

controlled independently of each other, at least one of 

the first nozzle 12a and the second nozzle 12b can be 

retracted from the polishing table 2 at any timing by 

individually driving the first arm 11a and the second arm 

11b.  For example, in a case where the first nozzle 12a 

is a slurry ejection nozzle, and the second nozzle 12b is 

an atomizer, the atomizer 12b is retracted in advance out 

of the polishing table 2 in ejecting slurry from the 

slurry ejection nozzle 12a while swinging the swing arm 

11a.  This prevents the operation range of the swing arm 

11a from being limited by interference with the atomizer 

12b to enable the slurry to be dropped onto the entire 

surface of the pad and also prevents the slurry fed onto 

the polishing pad from being diluted with jetted water 

(water droplets)unpredictably dripping from the atomizer 

12b.  Thus, the polishing performance is improved. 
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[0087] Also, according to the present embodiment, the 

first arm 11a and the second arm 11b are disposed at the 

different height positions.  Thus, the first arm 11a and 

the second arm 11b can be turned so as to cross each 

other (that is, so that one passes above (or below) the 

other).  This makes it possible to retract each of the 

first nozzle 12a and the second nozzle 12b from the 

polishing table 2 at any timing (that is, retract one 

regardless of the position of the other).  By retracting 

each of the first nozzle 12a and the second nozzle 12b 

out of the polishing table 2 at any timing, the 

preliminary preparation operations that are typical 

factors that reduce the polishing time (wafer processing 

time) (for example, the discharge of fluid (e.g., slurry) 

remaining inside the pipe) can be performed during the 

idle time.  This reduces reduction in the polishing time 

(wafer processing time). 

[0088] While the embodiment and modifications have been 

described above as examples, the range of the present 

technique is not limited the above-described embodiment 

and modifications, and changes/modifications can be made 

in accordance with the object within the range defined in 

the claims.  Furthermore, the embodiment and 

modifications can be combined as appropriate without 

causing any inconsistency in processing details.  
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What is claimed is: 

1. A liquid feeder comprising: 

 a first arm having a first nozzle configured to 

eject a first fluid onto a polishing table; 

 a second arm having a second nozzle configured to 

eject a second fluid onto the polishing table; 

 a first rotation shaft supporting a proximal end 

part of the first arm; 

 a second rotation shaft supporting a proximal end 

part of the second arm; 

 a first rotation driver configured to rotate the 

first rotation shaft around an axis thereof to turn the 

first arm from a fluid feed position inside the polishing 

table to a retracted position outside the polishing 

table; 

 a second rotation driver configured to rotate the 

second rotation shaft around an axis thereof to turn the 

second arm from a fluid feed position inside the 

polishing table to a retracted position outside the 

polishing table; and 

 a controller configured to control an operation of 

the first rotation driver and an operation of the second 

rotation driver, wherein 

 the first rotation shaft and the second rotation 

shaft are disposed coaxially with each other, and 
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 the controller is capable of controlling the 

operation of the first rotation driver and the operation 

of the second rotation driver independently of each other. 

 

2. The liquid feeder according to claim 1, wherein the 

first arm and the second arm are disposed at different 

height positions. 

 

3. The liquid feeder according to claim 1 or 2, wherein 

 the first fluid is one or more of an abrasive liquid, 

a chemical solution, pure water, nitrogen, and compressed 

air, and 

 the second fluid is one or more of an abrasive 

liquid, a chemical solution, pure water, nitrogen, and 

compressed air. 

 

4. The liquid feeder according to any one of claims 1 

to 3, wherein 

 the first nozzle has a plurality of ejection 

orifices, and/or 

 the second nozzle has a plurality of ejection 

orifices. 

 

5. The liquid feeder according to any one of claims 1 

to 4, wherein the controller is capable of controlling 

ejection of the first fluid from the first nozzle and 
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ejection of the second fluid from the second nozzle 

independently of each other. 

 

6. The liquid feeder according to any one of claims 1 

to 5, wherein the controller is capable of feeding the 

first fluid from the first nozzle regardless of a 

position of the first arm and capable of feeding the 

second fluid from the second nozzle regardless of a 

position of the second arm. 

 

7. The liquid feeder according to any one of claims 1 

to 6, wherein the controller is capable of ejecting the 

first fluid from the first nozzle while swinging the 

first arm and capable of feeding the second fluid from 

the second nozzle while swinging the second arm. 

 

8. A polishing apparatus comprising the liquid feeder 

according to any one of claims 1 to 7. 

  


