
DESCRIPTION 

POLISHING APPARATUS 

TECHNICAL FIELD 

[0001] 

The present invention relates to a polishing 

apparatus. 

BACKGROUND ART 

[0002] 

To polish a semiconductor wafer as typified by a 

silicon wafer, a method for polishing both surfaces at the 

same time or a method for polishing one surface is used. 

[0003] 

In the method for polishing one surface of a wafer, 

as shown in FIG.8, it is possible to use a polishing 

apparatus 101 constituted of a turntable 103 having a 

polishing pad 102 attached thereto, a polishing agent 

supply mechanism 106, polishing heads 104, and others. In 

this polishing apparatus 101, wafers W are held by the 

polishing heads 104 respectively, a polishing agent is 

supplied onto the polishing pad 102 from the polishing 

agent supply mechanism 106, and the turntable 103 and the 

polishing heads 104 are rotated respectively so that 

surfaces of the wafers W are rubbed against the polishing 

pad 102, thereby performing the polishing. Further, the 

polishing apparatus 101 also includes a mechanism which 

oscillates the turntable 103. Consequently, transference 

of small irregularities on the polishing pad 102 or a 

groove pattern can be suppressed. 

[0004] 

Furthermore, semiconductor wafers are often polished 
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on multiple stages while changing a type of the polishing 

pad or a type of the polishing agent. For example, a 

polishing apparatus having two turntables or three 

turntables which is called an index system is often used. 

FIG. 9 shows a polishing apparatus having three turntables. 

A polishing apparatus 201 shown in FIG. 9 has two 

polishing heads 204 on respective polishing shafts on each 

turntable 203. Thus, two semiconductor wafers can be 

simultaneously polished per batch, and hence productivity 

is excellent. 

[0005] 

Further, in general, the polishing apparatus also 

includes a mechanism which performs brushing or dressing 

(which will be referred to as a dressing mechanism 

hereinafter) to suppress clogging of the polishing pad. 

The dressing mechanism can perform dressing or the like to 

the polishing pad at the time of start-up of the polishing 

pad or during an interval of the polishing. 

[0006] 

A polishing agent provided by mixing colloidal 

silica or fumed silica in an alkaline solution is used to 

polish wafers, and the polishing agent, a dressing agent, 

or a solution such as pure water is used for dressing or 

brushing. Furthermore, for the purpose of protecting 

wafer surfaces after end of polishing, a hydrophilic agent 

which hydrophilizes surfaces of wafers is added to the 

polishing agent, or the polishing agent is changed to the 

hydrophilic agent at the end of polishing to hydrophilize 

surfaces of wafers. 

[0007] 

Moreover, the polishing agent is circulated and 

recycled or it is flowed and used only once in accordance 

with various purposes. In case of recirculating and 
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recycling the polishing agent, polishing conditions with a 

high cooling effect can be set by increasing a polishing 

agent supply flow volume, but there is a demerit that 

concentration of the polishing agent is apt to fluctuate 

due to the circulation. In case of flowing and using the 

polishing agent only once, increasing the polishing agent 

supply flow volume is difficult due to its cost, but the 

concentration is fixed, and hence there is a merit that 

quality is easily stabilized. 

[0008] 

A waste liquid receiver to collect the used 

polishing agent is installed in the polishing apparatus. 

To collect slurry which scatters due to rotation of the 

turntable, as disclosed in Patent Literature 1, the waste 

liquid receiver is larger than a turntable size. 

Additionally, Patent Literature 2 discloses a polishing 

apparatus which is designed to collect a scattered part of 

the slurry. However, in such a polishing apparatus as 

disclosed in Patent Literature 2, since the turntable is 

likewise oscillated in a horizontal direction by an 

oscillation mechanism, a waste liquid receiver which is 

equal to or larger than an oscillation width is required. 

[0009] 

As described above, in the polishing apparatus, a 

plurality of types of solutions such as polishing agents 

are used. For example, at the time of polishing wafers, 

the polishing agent and the hydrophilic agent are used. 

Further, for example, at the time of dressing, the 

polishing agent, and a dressing agent of exclusive use, or 

pure water are used. Thus, the polishing agent, the 

hydrophilic agent, the dressing agent, and the pure water 

are supplied onto the polishing pad. There occurs no 

problem when all these solutions are flowed and used only 
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once, but these different solutions must be separately 

collected in case of recycling one of them. Thus, a 

switching mechanism (which will be also referred to as a 

separator hereinafter) is provided at an end of the waste 

liquid receiver, and a collection line is switched in 

accordance with each solution to be collected, thereby 

collecting the solution. 

[0010] 

FIG. 10 shows an example of a cross-sectional view 

of the separator. In the separator 300 shown in FIG. 10, 

an upper piping 301 or a lower box 302 can move in a left-

and-right direction by an air cylinder or the like. The 

piping 301 is connected to a collection line on a 

turntable side, and a collected solution flows into the 

waste liquid receiver from here. In this example, a flow 

of the solution is switched to the collection line on a 

right side of the box 302 at the time of collecting the 

polishing agent or switched to a drainage line on a left 

side of the box 302 at the time of draining. It is to be 

noted that FIG. 10 shows an example where two types of 

lines, i.e., the polishing agent collection line and the 

drainage line are provided, and it is also possible to 

provide two types or more of collection lines, e.g., the 

polishing agent collection line, a dressing agent 

collection line, and the drainage line. 

CITATION LIST 

PATENT LITERATURES 

[0011] 

Patent Literature 1: Japanese Unexamined Patent 

Application Publication No. Hei 10-324865 

Patent Literature 2: Japanese Unexamined Patent 

Application Publication No. Hei 11-277434 
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DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0012] 

As described above, in case of using a plurality of 

solutions, immediately after changing a type of the 

solution which is to be supplied to the polishing pad, the 

plurality of solutions are mixed in the waste liquid 

receiver. When the mixed solution is collected and reused, 

a polishing rate or wafer quality fluctuates. Thus, to 

avoid the solutions from being mixed, after changing the 

type of the solution, the collection line and the drainage 

line must be switched soon by using the separator. 

However, since a conventional waste liquid receiver has a 

large area, a mixing amount increases, which results in a 

problem that collection efficiency is degraded. When the 

collection efficiency is poor, an adjustment cost for the 

polishing agent to be reused rises. 

[0013] 

To suppress mixture of the polishing solutions and 

increase the collection efficiency, a countermeasure, e.g., 

sharpening an angle of the waste liquid receiver, or 

shortening a distance from the waste liquid receiver to 

the separator has been taken but, when wafers as polishing 

targets become large, the turntable size also increases, 

and the area of the waste liquid receiver expands, and 

hence an effect of the countermeasure is limited. 

[0014] 

Furthermore, since the turntable oscillates, the 

waste liquid receiver is placed on the lower surface of 

the turntable depending on a position of the turntable, 

when an angle of the waste liquid receiver is sharpened in 

a limited space, there occurs a problem that maintenance, 
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e.g., cleaning becomes difficult when a wafer cracks. 

[0015] 

In view of the above-described problem, it is an 

object of the present invention to provide a polishing 

apparatus which can suppress mixture with other solutions 

at the time of collecting the polishing agent, can 

suppress degradation of the collection efficiency, and can 

be easily maintained. 

MEANS FOR SOLVING PROBLEM 

[0016] 

To achieve the object, the present invention 

provides a polishing apparatus including: a turntable 

which has a polishing pad attached thereto; a polishing 

head configured to hold a wafer; a tank configured to 

store a polishing agent; a polishing agent supply 

mechanism which supplies the polishing agent stored in the 

tank to the polishing pad; a waste liquid receiver which 

collects the polishing agent flowing down from an upper 

side of the turntable; and a circulation mechanism which 

is connected to the waste liquid receiver and supplies the 

polishing agent collected by the waste liquid receiver to 

the tank, the polishing agent being supplied to the 

polishing pad from the tank by the polishing agent supply 

mechanism, the used polishing agent which flows down from 

the upper side of the turntable being collected by the 

waste liquid receiver, a surface of the wafer held by the 

polishing head being rubbed against the polishing pad so 

that it is polished while supplying the collected 

polishing agent to the tank to circulate the polishing 

agent, the polishing apparatus being characterized in that 

the waste liquid receiver is fixed to the turntable. 

[0017] 
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As described above, in the polishing apparatus 

having the waste liquid receiver fixed to the turntable, 

since the waste liquid receiver oscillates together with 

the turntable, the waste liquid receiver does not have to 

be increased in size by an oscillation width as different 

from conventional examples. Thus, an area of the waste 

liquid receiver can be reduced, mixture with other 

solutions can be suppressed at the time of collecting the 

polishing agent, and degradation of the collection 

efficiency of the polishing agent can be suppressed. 

Moreover, since a relative position of the waste liquid 

receiver and the turntable does not change even though the 

turntable oscillates, a maintenance operation, e.g., 

cleaning of the waste liquid receiver does not become 

difficult depending on a position of the turntable. 

Additionally, the waste liquid receiver can be removed, 

replacement at the time of breakage or the like can be 

facilitated. 

[0018] 

At this time, it is preferable for the waste liquid 

receiver to be formed into a ring-like shape which 

surrounds a side surface of the turntable. 

[0019] 

As described above, when the waste liquid receiver 

is formed in the ring-like shape which surrounds the side 

surface of the turntable, the waste liquid flowing down 

from an entire circumference of an upper surface of the 

turntable can be efficiently collected in a smaller area. 

[0020] 

Further, at this time, it is preferable for the 

waste liquid receiver to be formed of a bottom plate and a 

side plate, and for the side plate to be removable. 

[0021] 
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With such a structure, since the side plate can be 

removed to enable cleaning work at the time of cleaning, 

the polishing apparatus which is further superior in 

maintenance properties can be provided. 

EFFECT OF THE INVENTION 

[0022] 

The polishing apparatus according to the present 

invention can suppress mixture with other solutions and 

inhibit degradation of the collection efficiency at the 

time of collecting the polishing agent to be reused. 

Further, maintenance work such as cleaning the waste 

liquid receiver does not become difficult depending on a 

position of the turntable. 

Brief Description of the Drawings 

[0023] 

FIG. 1 is a schematic view showing an example of a 

polishing apparatus according to the present invention; 

FIG. 2 is a top view and a side elevation showing an 

example of a peripheral portion of a turntable of the 

polishing apparatus according to the present invention; 

FIG. 3 is an enlarged view of a peripheral portion 

of a side surface of the turntable of the polishing 

apparatus according to the present invention; 

FIG. 4 is a graph showing polishing rates according 

to Example and Comparative Example; 

FIG. 5 is a graph showing drainage volumes of a 

polishing agent according to Example and Comparative 

Example; 

FIG. 6 is a top view and a side elevation showing an 

outline of a peripheral portion of a turntable of a 

polishing apparatus used in Comparative Example; 
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FIG. 7 is an enlarged view of a peripheral portion 

of a side surface of the turntable of the polishing 

apparatus used in Comparative Example; 

FIG. 8 is a schematic view showing an example of a 

conventional single-side polishing apparatus; 

FIG. 9 is a schematic view showing an example of a 

conventional single-side polishing apparatus of an index 

system; and 

FIG. 10 is a cross-sectional view showing an example 

of a separator. 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 

[0024] 

Although an embodiment of the present invention will 

now be described hereinafter, the present invention is not 

restricted thereto. 

[0025] 

As described above, in a conventional polishing 

apparatus, a waste liquid receiver is installed below a 

turntable, thus a size of the waste liquid receiver must 

be greatly increased in accordance with an oscillation 

width of the turntable. Consequently, since an area of 

the waste liquid receiver is large, a mixing amount of 

solutions increase, which results in a problem that 

collection efficiency is degraded. Further, the waste 

liquid receiver is placed on, e.g., a lower side of the 

turntable depending on a position of the turntable, and 

hence there is also a problem that maintenance, e.g., 

cleaning when a wafer cracks becomes difficult. 

[0026] 

Thus, the present inventors repeatedly conducted the 

earnest examinations to solve such a problem. 

Consequently, they have found out that, when the waste 
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liquid receiver is fixed to the turntable, the size of the 

waste liquid receiver does not have to be increased beyond 

necessity, mixture or dilution of a dressing agent and 

pure water can be suppressed at the time of collecting a 

polishing agent, quality of the polishing agent can be 

stabilized, a consumption amount of the polishing agent 

can be reduced, and excellent maintenance properties of 

the apparatus can be provided, thereby bringing the 

present invention to completion. 

[0027] 

A polishing apparatus according to the present 

invention will now be described hereinafter with reference 

to FIGS. 1 to 3. As shown in FIG. 1, the polishing 

apparatus 1 according to the present invention includes a 

turntable 3 having a polishing pad 2 attached thereto, 

polishing heads 4 configured to hold wafers W respectively, 

a tank 5 configured to store a polishing agent, a 

polishing agent supply mechanism 6 which supplies the 

polishing agent stored in the tank 5 to the polishing pad 

2, a waste liquid receiver 7 which collects the polishing 

agent flowing down from an upper side of the turntable 3, 

and a circulation mechanism 8 which is connected to the 

waste liquid receiver 7 and supplies the polishing agent 

collected by the waste liquid receiver 7 into the tank 5. 

It is to be noted that FIG. 1 shows a mode where the two 

polishing heads 4 are provided on the one turntable, but 

the polishing apparatus according to the present invention 

is not restricted thereto. For example, one, three, or 

more polishing heads may be provided on the one turntable. 

Further, the number of the turntable is not restricted in 

particular, and the plurality of turntables may be 

provided. 

[0028] 

10 



Here, in the polishing apparatus 1 according to the 

present invention, the waste liquid receiver 7 is fixed to 

the turntable 3. Consequently, since an area of the waste 

liquid receiver can be reduced irrespective of 

presence/absence of oscillation of the turntable or a size 

of the turntable, mixture of polishing solutions can be 

suppressed, and collection efficiency can be improved. 

Furthermore, since a relative position to the turntable 

does not change due to oscillation of the turntable or the 

like, a maintenance operation such as cleaning of the 

waste liquid receiver does not become difficult depending 

on a position of the turntable. Thus, a time required for 

the maintenance operation can be shortened, and an 

apparatus stop time can be decreased. It is to be noted 

that, to fix the waste liquid receiver 7 to the turntable 

3, for example, as shown in (B) in FIG. 2 and FIG. 3, a 

stay can be disposed to a lower portion of the turntable 3 

so that the waste liquid receiver 7 can be fixed to the 

turntable 3. 

[0029] 

Furthermore, as shown in (A) in FIG. 2, the waste 

liquid receiver 7 can be formed into a ring-like shape 

surrounding a side surface of the turntable 3. With such 

a structure, a waste liquid flowing down from an entire 

circumference of an upper surface of the turntable 3 can 

be efficiency collected in a smaller area. 

[0030] 

Moreover, as shown in FIG. 1, (B) in FIG. 2, and FIG. 

3, the waste liquid receiver 7 may be constituted of a 

bottom plate 7a and a side plate 7b, and the side plate 7b 

may be removable. With such a structure, at the time of 

cleaning, the side plate can be removed to perform the 

cleaning operation, and hence more excellent workability 
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can be provided at the time of maintenance. It is to be 

noted that the waste liquid receiver 7 is preferably made 

of a synthetic resin such as vinyl chloride. 

[0031] 

Additionally, in the polishing apparatus shown in 

FIG. 2 and FIG. 3, a waste liquid tray 9 is arranged on an 

outer side of the waste liquid receiver 7. This waste 

liquid tray 9 can prevent water from entering a machine 

room of the turntable 3 when the turntable 3 is cleaned by 

using a hand shower or the like in a state where the side 

plate 7b of the waste liquid receiver 7 has been removed 

at the time of maintenance. It is to be noted that the 

waste liquid tray 9 is preferably made of a synthetic 

resin such as vinyl chloride. 

[0032] 

In such a polishing apparatus 1, the polishing agent 

is supplied to the polishing pad 2 from the tank 5 by a 

pump 12 or the like attached to the polishing agent supply 

mechanism 6, and the used polishing agent flowing down 

from the upper side of the turntable 3 is collected by the 

waste liquid receiver 7. 

[0033] 

The used polishing agent collected by the waste 

liquid receiver 7 is supplied into the tank 5 by the 

circulation mechanism 8 constituted of a waste liquid 

collection line 10, a separator 11, and the like. It is 

to be noted that a collection line and a drainage line can 

be switched by the separator 11. The separator 11 which 

is the same as, e.g., such a conventional separator as 

shown in FIG. 10 can be used. 

[0034] 

Further, the polishing agent collected in the tank 5 

is supplied to the polishing pad 2. A surface of each 
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wafer W held by each polishing head 4 is rubbed against 

the polishing pad 2 to perform polishing while circulating 

the polishing agent in this manner. 

[0035] 

When the polishing is performed by using the 

polishing apparats 1 according to the present invention, 

even if the polishing agent is circulated and reused, the 

polishing agent is hard to be mixed with other solutions. 

Thus, dilution of the polishing agent hardly occurs, and a 

fluctuation in polishing rate can be suppressed. 

Furthermore, an amount of the polishing agent, which 

cannot be reused when it is mixed with other solutions, 

can be reduced, and hence a cost required for the 

polishing agent can be decreased. 

EXAMPLES 

[0036] 

The present invention will now be more specifically 

described hereinafter with reference to an example and a 

comparative example, but the present invention is not 

restricted to the example. 

[0037] 

(Example) 

Silicon wafers each having a diameter of 300 mm were 

polished by using a polishing apparatus according to the 

present invention while circulating and reusing a 

polishing agent. Moreover, as the polishing apparatus, a 

polishing apparatus of an index system which has three 

turntables and has two polishing heads per turntable was 

adopted. A diameter of each turntable was 800 mm. 

[0038] 

In Example, as shown in FIG. 3, a stay was disposed 

to a lower portion of each turntable 3, and a waste liquid 
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receiver 7 made of vinyl chloride was fixed to each 

turntable 3. Since the waste liquid receiver oscillates 

together with the turntable, an area of the waste liquid 

receiver could be reduced to a size with which overflow 

does not occur which a polishing flow volume is maximum. 

Consequently, an area of the waste liquid receiver (a 

plane occupancy area) became 68.3 mm2, thus the area was 

reduced to approximately 1/5 of that in a later-described 

comparative example. It is to be noted that, in Example, 

to suppress mixture of polishing liquids and improve 

collection efficiency, the inside of the waste liquid 

receiver was inclined. 

[0039] 

To confirm an effect provided by reducing the area 

of the waste liquid receiver, 10 batches of wafer 

polishing were continuously performed under the following 

separator switching conditions 1 and 2, respectively. It 

is to be noted that, in this polishing, a process from 

polishing of the wafers to polishing pad brushing using 

pure water was determined as one batch, and this was 

repeated for 10 times. 

[0040] 

(Condition 1) 

Under Condition 1, line switching was performed by a 

separator at timing which does not reduce a polishing 

agent amount in a tank. Under this condition, the pure 

water is mixed with the polishing agent, the polishing 

agent is diluted, and a polishing rate is apt to decrease. 

Fluctuations in polishing rate were checked, and a 

reduction in polishing rate was suppressed to 7% in 

Example as shown in FIG. 4. It is to be noted that, in 

FIG. 4, the polishing rate of each batch is a relative 

value to a polishing rate of the first batch. 
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[0041] 

(Condition 2) 

Additionally, under Condition 2, switching using the 

separator was performed at timing which can prevent the 

pure water from being mixed with the polishing agent. 

Under this condition, a discharge amount of the polishing 

agent is apt to increase. The discharge amount was 

calculated from a residual amount in a slurry tank after 

continuously performing polishing for the 10 batches. 

Consequently, as shown in FIG. 5, the discharge amount of 

the polishing agent in Example was 38%. 

[0042] 

(Comparative Example) 

A polishing rate and a discharge amount of the 

polishing agent were evaluated like Example under the same 

condition as that of Example except that a conventional 

polishing apparatus whose waste liquid receiver was not 

fixed to a turntable was used. In the polishing apparatus 

adopted in Comparative Example, as shown in FIGS. 6 and 7, 

a waste liquid receiver 107 is not fixed to each turntable 

103, and hence a relative position of the waste liquid 

receiver 107 and the turntable 103 changes due to 

oscillation of the turntable 103. Thus, to collect the 

polishing agent irrespective of a turntable position, an 

area of the waste liquid receiver must be increased. As a 

result of considering a turntable size and an oscillation 

width in Comparative Example, an area of the waste liquid 

receiver (a plane occupancy area) became 307.3 mm2. The 

area was not able to be reduced any further due to an 

oscillation width. It is to be noted that, like Example, 

to suppress mixture of the polishing liquids and improve 

collection efficiency, the inside of the waste liquid 

receiver is inclined. 
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[0043] 

As a result of continuously performing polishing for 

the 10 batches under the Condition 1, the polishing rate 

was reduced 24% in Comparative Example. As described 

above, the polishing rate was greatly lowered as compared 

with Example. 

[0044] 

As a result of continuously performing polishing for 

the 10 batches under the Condition 2, 63% of the polishing 

agent was discharged in Comparative Example. As described 

above, the discharge amount was greatly increased as 

compared with Example. 

[0045] 

It is to be noted that the present invention is not 

restricted to the embodiment. The embodiment is an 

illustrative example, and any example which has 

substantially the same structure and exerts the same 

functions and effects as the technical concept described 

in claims of the present invention is included in the 

technical scope of the present invention. 
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CLAIMS 

1. A polishing apparatus comprising: a turntable which 

has a polishing pad attached thereto; a polishing head 

configured to hold a wafer; a tank configured to store a 

polishing agent; a polishing agent supply mechanism which 

supplies the polishing agent stored in the tank to the 

polishing pad; a waste liquid receiver which collects the 

polishing agent flowing down from an upper side of the 

turntable; and a circulation mechanism which is connected 

to the waste liquid receiver and supplies the polishing 

agent collected by the waste liquid receiver to the tank, 

the polishing agent being supplied to the polishing pad 

from the tank by the polishing agent supply mechanism, the 

used polishing agent which flows down from the upper side 

of the turntable being collected by the waste liquid 

receiver, a surface of the wafer held by the polishing 

head being rubbed against the polishing pad so that it is 

polished while supplying the collected polishing agent to 

the tank to circulate the polishing agent, 

wherein the waste liquid receiver is fixed to the 

turntable. 

2. The polishing apparatus according to claim 1, 

wherein the waste liquid receiver is formed into a 

ring-like shape which surrounds a side surface of the 

turntable. 

3. The polishing apparatus according to claim 1 or 2, 

wherein the waste liquid receiver is formed of a 

bottom plate and a side plate, and the side plate is 

removable. 
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