
DESCRIPTION 

METHOD FOR CONDITIONING POLISHING PAD AND POLISHING 

APPARATUS 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for 

conditioning a polishing pad and a polishing apparatus. 

BACKGROUND ART 

[0002] 

In case of planarizing a sheet-like workpiece, 

e.g., a silicon wafer in conventional examples, a 

polishing apparatus such as a single-side polishing 

apparatus or a double-side polishing apparatus is used. 

[0003] 

For example, in the single-side polishing 

apparatus, a polishing pad made of urethane foam or a 

nonwoven fabric is attached to a discoid turntable which 

is driven to rotate, and polishing slurry to improve 

polishing efficiency is flowed. Further, a wafer held 

on a polishing head is pressed against the polishing pad 

to perform polishing. The wafer can be attached to the 

polishing head by a wax, vacuum, or surface tension of a 

liquid. 

[0004] 

Furthermore, for example, in the double-side 

polishing apparatus, a discoid planetary gear called a 

carrier is arranged between upper and lower discoid 

turntables having polishing pads made of urethane foam 

or a nonwoven fabric attached thereto respectively. A 

workpiece is inserted into and held in a holding hole of 
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this planetary gear, and a sun gear and an internal gear 

meshing with the planetary gear are mutually rotated to 

bring about rotation and revolution of the planetary 

gear. The double-side polishing apparatus 

simultaneously polishes upper and lower surfaces of the 

wafer by the rotation, the revolution, rotation of the 

upper and lower turntables, and rubbing against the 

wafer. During the double-side polishing, to efficiently 

perform the polishing, the polishing slurry is supplied 

from a plurality of holes provided in the upper 

turntable. 

[0005] 

However, in the polishing pad used in such a 

polishing apparatus, so-called clogging occurs. The 

clogging means that residues of a polished wafer, solid 

matters contained in the polishing slurry, or their 

mixtures are deposited on a surface layer of the 

polishing pad or accumulated in the polishing pad. The 

clogging degrades polishing efficiency or degrades 

flatness or surface quality of each polished workpiece. 

[0006] 

It is general to perform various kinds of 

conditioning for different purposes to such degeneration 

of the polishing pad as described above. As the 

conditioning, for example, there is a method for jetting 

high-pressure water to a surface of the polishing pad 

from a cleaning nozzle head to eliminate the clogging. 

Furthermore, there is also a method for pressing a 

dressing head in which abrasive grains made of diamond 

are scattered against a surface of the polishing pad and 

scraping away a surface layer of the polishing pad 

including the clogging by friction of the abrasive 

grains and the polishing pad provided by rotating the 
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turntable. 

[0007] 

At the time of performing the conditioning for the 

polishing pad, the cleaning nozzle head or the dressing 

head often has an area which is obviously smaller than a 

surface used for polishing (a polishing surface) of the 

polishing pad. Thus, to clean or dress the entire 

polishing surface of the polishing pad, such a 

conditioning head is disposed to an arm, and the head 

can be moved from the outermost periphery to the 

innermost periphery of the turntable when the arm is 

linearly moved or turned (see, e.g., Patent Literature 

1) . Moreover, as disclosed in Patent Literature 1, when 

the turntable is rotated simultaneously with the 

movement of the head, the head can clean or dress the 

entire polishing surface of the polishing pad. 

CITATION LIST 

PATENT LITERATURE 

[0008] 

Patent Literature 1: Japanese Unexamined Patent 

Publication (Kokai) No. Hei 10-202503 

DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0009] 

In recent years, with high integration of 

semiconductor devices, a request for flatness or surface 

quality of silicon wafers is becoming more rigorous. To 

meet such a quality request, it is important to always 

maintain the polishing surface of the polishing pad in 

the double-side polishing apparatus or the single-side 

polishing apparatus in an appropriate state. 
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[0010] 

However, in an actual process of double-side 

polishing or single-side polishing, the polishing pad 

surface is clogged, or a resin of the polishing pad 

surface itself is degenerated or deformed. Such a 

change in state of the polishing pad induces a reduction 

or unevenness of wafer quality. To prevent the 

reduction and the unevenness of wafer quality, it is 

important to always maintain the polishing surface of 

the polishing pad in a uniform and excellent state. 

[0011] 

On the other hand, an increase in diameter of 

wafers in recent years has resulted in enlargement of 

polishing apparatuses, and an area of each polishing pad 

also tends to increase. When the conditioning was 

performed while rotating such a polishing pad with a 

large area, a problem that the polishing pad does not 

become the uniform and excellent state has occurred. 

Consequently, a problem that flatness of each polished 

wafer is degraded has arisen. 

[0012] 

In view of such a problem as described above, it 

is an object of the present invention to provide a 

method for conditioning a polishing pad and a polishing 

apparatus which enable appropriately conditioning an 

entire polishing surface of a polishing pad. 

MEANS FOR SOLVING PROBLEM 

[0013] 

To achieve the object, the present invention 

provides a method for conditioning a polishing pad by 

which the polishing pad, which is configured to polish a 

wafer and attached to a rotatable discoid turntable, is 
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conditioned by using a conditioning head, comprising: 

moving the conditioning head in a radial direction 

of the turntable to perform the conditioning while 

rotating the polishing pad attached to the turntable by 

rotation of the turntable; and 

controlling a rotational speed of the turntable 

and a moving speed of the conditioning head in the 

radial direction of the turntable in correspondence with 

a distance of the conditioning head from a center of the 

turntable. 

[0014] 

As described above, controlling the rotational 

speed of the turntable and the moving speed of the 

conditioning head in the radial direction of the 

turntable in correspondence with the distance of the 

conditioning head from the center of the turntable 

enables appropriately conditioning the entire polishing 

surface of the polishing pad. 

[0015] 

At this time, it is preferable that the rotational 

speed of the turntable and the moving speed of the 

conditioning head in the radial direction of the 

turntable are controlled in such a manner that the 

rotational speed of the turntable meets a following 

Expression (1) and a moving operation of the 

conditioning head in the radial direction of the 

turntable meets following Expressions (2) and (3), 

T (r) =Trox (ro/r) ... (1) 

V(r) = (r0/r)V0 ... (2) 

Dn-Q=n ... (3) 

wherein, "T(r)" represents the rotational speed (rpm) of 

the turntable when a distance of the conditioning head 

from the center of the turntable is "r", "Tro" 
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represents the rotational speed (rpm) of the turntable 

at the start of the conditioning, "ro" represents a 

distance (m) of the conditioning head from the center of 

the turntable at the start of the conditioning, "r" 

represents a distance (m) of the conditioning head from 

the center of the turntable, "V(r)" represents a moving 

speed (m/sec) of the conditioning head in the radial 

direction of the turntable when a distance of the 

conditioning head from the center of the turntable is 

"r", "Vo" represents a moving speed (m/sec) of the 

conditioning head in the radial direction of the 

turntable at the start of the conditioning, "D" 

represents a size (m) of the conditioning head in the 

radial direction of the turntable, NNQ" represents a 

distance (m) for which the conditioning head radially 

moves on the turntable when the turntable makes one 

rotation, and "n" represents a positive integer. 

[0016] 

When the conditioning is carried out under the 

conditions which meet Expression (1) and Expression (2) 

at the same time, i.e., the conditions under which the 

distance of the conditioning head from the center of the 

turntable is made inverse-proportional to the rotational 

speed of the turntable and the distance of the 

conditioning head from the center of the turntable is 

also made inverse-proportional to the moving speed of 

the conditioning head in the radial direction of the 

turntable as well as the conditions which also meet 

Expression (3), i.e., the conditions under which the 

conditioning head can necessarily condition the entire 

surface of the polishing pad attached to the turntable 

by contact or the like while the turntable rotates and 

the conditioning head radially moves on the turntable 
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and also conditioning can be performed at any position 

on the pad for the same number of times by contact or 

the like with the conditioning head, the entire 

polishing surface of the polishing pad can be uniformly 

conditioned. 

[0017] 

Additionally, to achieve the object, the present 

invention provides a polishing apparatus comprising a 

conditioning head for conditioning a polishing pad which 

is configured to polish a wafer and attached to a 

rotatable discoid turntable, 

wherein the conditioning head is moved in a radial 

direction of the turntable to perform the conditioning 

while rotating the polishing pad attached to the 

turntable by rotation of the turntable, and 

the polishing apparatus comprises a control 

mechanism which controls a rotational speed of the 

turntable and a moving speed of the conditioning head in 

the radial direction of the turntable in correspondence 

with a distance of the conditioning head from a center 

of the turntable. 

[0018] 

As described above, the polishing apparatus which 

can control the rotational speed of the turntable and 

the moving speed of the conditioning head in the radial 

direction of the turntable in correspondence with the 

distance of the conditioning head from the center of the 

turntable can set the conditions under which the entire 

polishing surface of the polishing pad can be 

appropriately conditioned. 

[0019] 

At this time, it is preferable that the control 

mechanism controls the rotational speed of the turntable 
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and the moving speed of the conditioning head in the 

radial direction of the turntable in such a manner that 

the rotational speed of the turntable meets a following 

Expression (1) and a moving operation of the 

conditioning head in the radial direction of the 

turntable meets following Expressions (2) and (3), 

T ( r) =Trox (ro/r) ... (1) 

V (r) = (r0/r)V0 ... (2) 

D^Q=n ... (3) 

wherein, "T(r)" represents the rotational speed (rpm) of 

the turntable when a distance of the conditioning head 

from the center of the turntable is "r", "Tro" 

represents the rotational speed (rpm) of the turntable 

at the start of the conditioning, "ro" represents a 

distance (m) of the conditioning head from the center of 

the turntable at the start of the conditioning, "r" 

represents a distance (m) of the conditioning head from 

the center of the turntable, "V(r)" represents a moving 

speed (m/sec) of the conditioning head in the radial 

direction of the turntable when a distance of the 

conditioning head from the center of the turntable is 

"r", "Vo" represents a moving speed (m/sec) of the 

conditioning head in the radial direction of the 

turntable at the start of the conditioning, "D" 

represents a size (m) of the conditioning head in the 

radial direction of the turntable, "Q" represents a 

distance (m) for which the conditioning head radially 

moves on the turntable when the turntable makes one 

rotation, and "n" represents a positive integer. 

[0020] 

If the conditioning can be carried out under the 

conditions which can meet Expressions (1), (2), and (3) 

at the same time, the entire polishing surface of the 
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polishing pad can be uniformly conditioned. 

EFFECT OF THE INVENTION 

[0021] 

According to the method for conditioning a 

polishing pad and the polishing apparatus of the present 

invention, the conditions under which the entire 

polishing surface of the polishing pad can be 

appropriately conditioned can be set, and degradation of 

flatness of each polished wafer can be suppressed. 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] 

FIG. 1 is a schematic view showing an example 

where a polishing apparatus according to the present 

invention is a single-side polishing apparatus; 

FIG. 2 is an explanatory drawing of a relationship 

between a distance of a dressing head from a center of a 

turntable and a distance for which a polishing pad and 

the dressing head dress; 

FIG. 3 is a graph showing a relationship between 

the distance of the dressing head from the center of the 

turntable and the rotational speed of the turntable; 

FIG. 4 is an explanatory drawing of a relationship 

between the distance of the dressing head from the 

center of the turntable and a distance for which the 

dressing head must dress; 

FIG. 5 is a graph showing a relationship between 

the distance of the dressing head from the center of the 

turntable and a moving speed of the dressing head; 

FIG. 6 is a view illustrating how a conditioning 

head which radially moves on the turntable comes into 

contact with the polishing pad while the turntable makes 
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one rotation; 

FIG. 7 is a graph showing a relationship between 

coarseness/denseness of conditioning and a speed ratio 

(1/n) of the conditioning head; 

FIG. 8 is a schematic view showing an example 

where the polishing apparatus according to the present 

invention is a double-side polishing apparatus; 

FIG. 9 is a graph showing a relationship between a 

distance of a dressing head from a center of the 

turntable and a moving speed of the dressing head in 

Example; and 

FIG. 10 is a view showing flatness of wafers 

subjected to double-side polishing in Example and 

Comparative Example. 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 

[0023] 

Although an embodiment of the present invention 

will now be described hereinafter, the present invention 

is not restricted thereto. 

[0024] 

As described above, there has been a problem that 

appropriately conditioning an entire polishing surface 

to realize a uniform state of the entire polishing state 

becomes difficult as an area of a polishing pad 

increases in particular. 

[0025] 

Thus, the present inventors have repeatedly 

conducted the earnest examinations to solve such a 

problem. Consequently, they have acknowledged that an 

effect of the conditioning changes in correspondence 

with a distance of a conditioning head from a center of 

a turntable. Further, they have conceived that the 
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rotational speed of the turntable and a moving speed of 

the conditioning head in a radial direction of the 

turntable can be controlled in .correspondence with this 

distance to adjust the effect of the conditioning in 

each portion of the polishing pad, and that conditions 

which enable the conditioning to realize the uniform 

state of the entire polishing surface can be set to 

suppress degradation of flatness of each polished wafer, 

thereby bringing the present invention to completion. 

[0026] 

First, a polishing apparatus according to the 

present invention will be described. The polishing 

apparatus according to the present invention may be a 

single-side polishing apparatus which polishes a single 

side of each wafer, or may be a double-side polishing 

apparatus which simultaneously polishes both sides of 

each wafer. 

[0027] 

An example where the polishing apparatus according 

to the present invention is such a single-side polishing 

apparatus 1 as shown in FIG. 1 will be first described. 

As shown in FIG. 1, the single-side polishing apparatus 

1 includes a rotatable discoid turntable 2, a polishing 

pad 3 attached to the turntable 2, a polishing head 4 

configured to hold a wafer W, a polishing agent supply 

mechanism 5 which supplies a polishing agent to the 

polishing pad 3, and a conditioning head 6 which 

conditions the polishing pad 3. 

[0028] 

In such a single-side polishing apparatus 1, the 

wafer W held by the polishing head 4 is pressed against 

the polishing pad 3 which is rotated by the turntable 2 

to polish a surface of the wafer W. At this time, the 
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polishing agent is supplied from the polishing agent 

supply mechanism 5 to a surface of the polishing pad 3. 

[0029] 

Furthermore, the conditioning of the polishing pad 

3 is performed at start-up to make the polishing pad 

which is unused for polishing operational for polishing, 

between polishing batches from end of polishing to start 

of subsequent polishing, and the like. It is to be 

noted that, as the conditioning head 6, a cleaning 

nozzle head which eliminates clogging by injecting high-

pressure water to the surface of the polishing pad 3 can 

be used. Moreover, as the conditioning head 6, a 

dressing head in which abrasive grains made of diamond 

are scattered can be used. The dressing head performs 

dressing to scrape away a surface layer of the polishing 

pad including the clogging by pressing the abrasive 

grains against the surface of the polishing pad 3 while 

rotating the turntable 2 and thereby causing friction 

between the abrasive gains and the polishing pad 3. 

[0030] 

The polishing apparatus according to the present 

invention performs the conditioning while rotating the 

polishing pad 3 attached to the turntable 2 by rotation 

of the turntable 2 and moving the conditioning head 6 in 

a radial direction of the turntable 2. In case of the 

single-side polishing apparatus 1 shown in FIG. 1, the 

conditioning head 6 is moved in the radial direction of 

the turntable 2 by an arm 7. 

[0031] 

Moreover, the single-side polishing apparatus 1 

includes a control mechanism 8 which controls the 

rotational speed of the turntable 2 and a moving speed 

of the conditioning head 6 in the radial direction of 
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the turntable 2 in correspondence with a distance of the 

conditioning head 6 from a center of the turntable 2. 

[0032] 

An effect of the conditioning in each portion of 

the polishing pad changes in correspondence with the 

distance of the conditioning head 6 from the center of 

the turntable 2. Thus, like the present invention, when 

the rotational speed of the turntable 2 and the moving 

speed of the conditioning head 6 in the radial direction 

of the turntable 2 are controlled in correspondence with 

the distance of the conditioning head 6 from the center 

of the turntable 2 to adjust the effect of the 

conditioning in each portion of the polishing pad 3, 

conditions which enable appropriately conditioning the 

entire polishing surface of the polishing pad 3 can be 

set. That is, the polishing apparatus according to the 

present invention can condition the polishing surface of 

the polishing pad 3 under the optimum conditions by 

controlling the rotational speed of the turntable 2 and 

the moving speed of the conditioning head 6 in the 

radial direction of the turntable 2 with the use of the 

control mechanism 8 during the conditioning, thus 

suppressing degradation of the flatness of each polished 

wafer. 

[0033] 

Additionally, in the present invention, it is 

preferable for the control mechanism 8 to control the 

rotational speed of the turntable 2 and the moving speed 

of the conditioning head 6 in the radial direction of 

the turntable 2 in such a manner that the rotational 

speed of the turntable 2 meets the following Expression 

(1) and a moving operation of the conditioning head 6 in 

the radial direction of the turntable 2 meets the 
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following Expressions (2) and (3), 

T(r)=Trox(ro/r) ... (1) 

V(r) = (ro/r) Vo ... (2) 

D-f-Q=n ... (3) 

wherein "T(r)" represents the rotational speed (rpm) of 

the turntable when the distance of the conditioning head 

6 from the center of the turntable 2 is "r", "Tro" 

represents the rotational speed (rpm) of the turntable 

at the start of the conditioning, "ro" represents a 

distance (m) of the conditioning head 6 from the center 

of the turntable 2 at the start of the conditioning, "r" 

represents a distance (m) of the conditioning head 6 

from the center of the turntable 2, "V(r)" represents a 

moving speed (m/sec) of the conditioning head 6 in the 

radial direction of the turntable 2 when the distance of 

the conditioning head 6 from the center of the turntable 

2 is "r", "Vo" represents a moving speed (m/sec) of the 

conditioning head 6 in the radial direction of the 

turntable 2 at the start of the conditioning, "D" 

represents a size (m) of the conditioning head 6 in the 

radial direction of' the turntable, "Q" represents a 

distance (m) for which the conditioning head 6 radially 

moves on the turntable when the turntable makes one 

rotation, and wn" represents a positive integer. 

[0034] 

Under control conditions which simultaneously meet 

Expression (1), Expression (2), and Expression (3), the 

polishing pad 3 can be assuredly conditioned under the 

uniform conditions. The reason will now be described 

hereinafter. As described above, as a method for 

obtaining a more uniform polishing surface by the 

conditioning, the present inventors have considered that 

finding out conditions which enable conditioning at any 
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position on the polishing surface of the polishing pad 

under the same conditions is important. That is because, 

degeneration of the polishing surface does not uniformly 

occur on the entire surface of the polishing pad, but 

intensity of the conditioning in a region where the 

degeneration is considerable could be increased based on 

the conditions which enable uniformly conditioning the 

entire surface. 

[0035] 

For example, a case where a dressing head as the 

conditioning head 6 dresses the polishing pad 3 while 

moving in the radial direction of the turntable 2 will 

now be considered. An amount of scraping away a surface 

layer of the polishing pad by the dressing head, which 

is a so-called stock removal can be generally 

represented as follows: 

(Stock removal) oc (Pressure)x(Contact 

speed)x(Time) ... (4) 

As regards the pressure, since even a general apparatus 

can easily obtain a fixed load, when two requirements, 

i.e., a requirement that a turntable contact speed of 

the dressing head with the polishing pad 3 is fixed and 

a requirement that a contact time with the dressing head 

is fixed at any position on the polishing pad are added 

to this matter, the dressing can be performed under the 

more uniform conditions at any position on the polishing 

pad 3, and the uniform conditioning of the polishing pad 

3 can be more assuredly carried out. 

[0036] 

To fix the contact speed of the dressing head with 

the polishing pad, controlling the rotational speed of 

the turntable to meet Expression (1) can suffice. The 

reason will now be described hereinafter. 
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[0037] 

First, a consideration will be given as to a case 

where the rotational speed of the turntable is fixed and 

the dressing head performs uniform linear motion from a 

central side toward an outer side of the turntable in 

the radial direction of the turntable. Since the 

rotational speed of the turntable is fixed, an angular 

velocity is fixed irrespective of a position of the 

dressing head in the radial direction. However, a 

distance and a speed for and at which the polishing pad 

and the dressing head are in contact with each other 

increase in proportion to a distance between the 

dressing head and the center of the turntable. This 

will now be described with reference to FIG. 2. As 

shown in FIG. 2, when a time has elapsed from to to ti, 

the polishing pad 3 rotates by rotation of the turntable. 

At positions with distances n, r2 and r3 from the center 

of the turntable, as indicated by arrows of broken lines, 

a contact distance of the polishing pad 3 and the 

dressing head 9 within the same time (to to ti) 

increases in proportion to a distance of the dressing 

head 9 from the center of the turntable. In other words, 

a contact speed increases. That is, the dressing with 

the different conditions is performed in correspondence 

with a position of the dressing head 9. 

[0038] 

To avoid this, the rotational speed of the 

turntable could be made inverse-proportional to the 

distance of the dressing head from the center of the 

turntable. That is, controlling the rotational speed of 

the turntable to meet Expression (1) can suffice. FIG. 

3 shows a graph which represents a relationship between 

the rotational speed of the turntable and the distance 
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of the dressing head from the center of the turntable 

when the rotational speed of the turntable is controlled 

to meet Expression (1). It is to be noted that the 

"rotational speed of turntable (relative value)" on an 

axis of ordinate in the graph shown in FIG. 3 is a 

relative value of the rotational speed of the turntable 

at each position after starting movement of the dressing 

head to the rotational speed of the turntable at the 

start of dressing. When the rotational speed of the 

turntable is controlled as shown in FIG. 3, the contact 

speed of the polishing pad and the dressing head within 

the same time does not change in correspondence with a 

position of the dressing head. 

[0039] 

Further, to fix a contact time with the dressing 

head at any position on the polishing pad, controlling 

the moving speed of the dressing head in the radial 

direction of the turntable to meet Expressions (2) and 

(3) can suffice. The reason will now be described 

hereinafter. 

[0040] 

Just meeting Expression (1) by the rotational 

speed of the turntable is insufficient to fix the 

contact time with the dressing head at any position on 

the polishing pad. For example, a case where the 

dressing head performs the uniform linear motion along 

the radius of the turntable from the inner side toward 

the outer side of the turntable will now be considered. 

When Expression (1) is met, the rotational speed of the 

turntable changes in correspondence with a position of 

the dressing head. Further, as shown in FIG. 4, when 

the dressing head 9 is placed at a position which is 

away from the center of the turntable by a distance r, 
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the dressing head 9 must act on the polishing pad 3 on 

an entire circumference of a concentric circle having a 

radius r, namely, dressing must be performed to the 

entire circumference with the radius r. As shown in FIG. 

4, when the dressing head 9 has reached r, a length of a 

circumference of a circle which must be dressed is 2nr. 
On the other hand, when a position of the dressing head 

9 has reached 2r, the dressing must be performed with 

respect to a length of 47tr. That is, a length which 

must be subjected to the dressing increases in 

proportion to a distance of the dressing head 9 from the 

center of the turntable increases. Thus, if the 

dressing head 9 performs the uniform linear motion, a 

time during which the dressing head 9 is in contact with 

the polishing pad 3 is shortened in inverse proportion 

to the distance from the center. That is, conditions to 

fix the contact time cannot be provided. 

[0041] 

To fix the contact time with the dressing head at 

any position on the polishing pad, the conditions for 

Expression (2) must first be met. This Expression (2) 

represents that the moving speed of the dressing head in 

the radial direction of the turntable is made inverse-

proportional to the distance of the dressing head from 

the center of the turntable, namely, the moving speed of 

the dressing head in the radial direction of the 

turntable is controlled to meet Expression (2). FIG. 5 

shows a graph representing a relationship between the 

moving speed of the dressing head in the radial 

direction of the turntable and the distance of the 

dressing head from the center of the turntable when 

Expression (2) is met. It is to be noted that a "moving 

speed of head (relative value)" on an axis of ordinate 
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in the graph shown in FIG. 5 is a relative value of a 

moving speed of the dressing head in the radial 

direction of the turntable at each position to a moving 

speed of the dressing head in the radial direction of 

the turntable at the start of dressing. 

[0042] 

Further, Expression (3) will now be described with 

reference to FIG. 6. Here, a case where a columnar 

dressing head having a diameter D moves from the right 

to the left along the radius of the turntable is shown. 

Furthermore, two dressing heads shown in the drawing 

represent a position of the dressing head when the 

turntable started an N-th revolution and a position of 

the dressing head when the turntable started an N+l-th 

revolution. That is, a distance between the two 

dressing heads represents a distance Q for which the 

dressing head moves in the radial direction of the 

turntable while the turntable makes one rotation. This 

FIG. 6 shows a state where the dressing heads lie one 

upon another (overlap each other) in the N-th revolution 

and the N+l-th revolution. 

[0043] 

Here, Expression (3) will now be considered. 

Since n is a positive integer in D+Q=n, n is an integer 

which is 1 or more. That is, a condition which is D>Q 

is automatically requested. If n=l, a condition that no 

overlap occurs but no gap is present between the N-th 

revolution and the N+l-h revolution and, if n>l, it 

represents that overlap occurs between the N-th 

revolution and the N+l-th revolution. However, if n<l, 

since a gap is produced between the N-th revolution and 

the N+l-th revolution and, at this moment, both 

undressed and dressed positions are present on the pad, 
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and the condition that the contact time with the 

dressing head is fixed at any position on the polishing 

pad cannot be met. 

[0044] 

Moreover, Expression (3) will be further described. 

The overlap means that the polishing pad comes into 

contact with the dressing head more than once while the 

turntable repeatedly makes rotations. To achieve the 

condition that the contact time with the dressing head 

is fixed at any position on the polishing pad while the 

overlap occurs, the number of times of contact with the 

dresser must remain the same at any position. To 

realize this, Expression (3) must be met. 

[0045] 

Additionally, as to ro, Vo, Tro, Q, and D in 

Expressions (1), (2), and (3), since ro is a radius of 

an inner peripheral portion of the turntable and D is a 

size of the dressing head, for example, they could be 

input as constants in a program in the control mechanism 

8 in advance, and arbitrary values could be input as Vo, 

Tro, and Q in this program to use optimum values. In 

this manner, the rotational speed of the turntable and 

the moving speed of the conditioning head in the radius 

direction of the turntable may be controlled by software 

included in the control mechanism 8. 

[0046] 

Further, in addition to the conditions of the 

three expressions, i.e., Expressions (1), (2), and (3), 

if a pressure of the dressing head to the polishing pad 

3 is fixed, more uniform conditioning can be carried out. 

The pressure of the dressing head to the polishing pad 3 

can be easily fixed if the dressing head can control a 

pressing pressure to the pad constant. Furthermore, 
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when a cleaning nozzle head is included as the 

conditioning head, a head having a fixed water jetting 

pressure can suffice. 

[0047] 

Moreover, in the present invention, when the 

conditioning head is placed on an arbitrary part of the 

polishing pad, an amount of conditioning at this 

position may be arbitrary set. Degeneration of the 

polishing pad does not uniformly occur on the entire 

surface of the polishing pad, but it has a distribution 

or a peak due to a locus of each wafer on the polishing 

turntable. Thus, in addition to the conditions to make 

the effect of the conditioning constant on the entire 

surface, when an amount of the conditioning at an 

arbitrary position can be adjusted, the polishing pad 

can be maintained in a further uniform state. 

[0048] 

For example, to intensively perform the 

conditioning at an arbitrary position on the polishing 

pad, there are (a) a method for increasing the 

rotational speed of the turntable at that position to 

enhance the efficiency of the conditioning, (b) a method 

for lowering the moving speed of the conditioning head 

at that position to increase a conditioning time, and 

(c) a method for increasing a dressing pressure or a 

water pressure at that position to enhance the 

efficiency of the conditioning. Adopting such methods 

enables intensively performing the conditioning at, e.g., 

a position where degeneration of the polishing pad is 

particularly considerable. 

[0049] 

For example, like the condition (b), in case of 

lowering the moving speed of the conditioning head, the 
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moving speed of the conditioning head in the radial 

direction of the turntable could be controlled in 

correspondence with the distance of the conditioning 

head from the center of the turntable as shown in FIG. 7. 

Here, P shown in FIG. 7 indicates a distance of the 

conditioning head at an arbitrary position on the 

polishing pad from the center of the turntable, and 1/n 

indicates a speed ratio to a moving speed of the 

conditioning head in the radial direction of the 

turntable provided under the conditions which enable 

uniformly conditioning the entire surface of the 

polishing pad, i.e., a speed ratio to a moving speed of 

the conditioning head in the radial direction of the 

turntable provided under the conditions which 

simultaneously meet Expressions (1) and (2). Thus, 

l/n=l is a condition under which the entire surface of 

the polishing pad can be uniformly conditioned. l/n<l 

is a condition under which denser conditioning can be 

carried out with P, and l/n>l is a condition under which 

coarser conditioning can be carried out. Moreover, ro 

in FIG. 7 represents a distance of the conditioning head 

from the center of the turntable at the start of the 

conditioning, and rE represents a distance of the 

conditioning head from the center of the turntable at 

the end of the conditioning. If n when the conditioning 

head reaches P can be set, coarseness/denseness of the 

conditioning can be set at an arbitrary point in 

correspondence with a distance of the conditioning head 

from the center of the turntable. 

[0050] 

Although the case where the polishing apparatus of 

the present invention is the single-side polishing 

apparatus has been described, the polishing apparatus of 
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the present invention may be a double-side polishing 

apparatus as described above. In such a double-side 

polishing apparatus 80 as shown in FIG. 8, a discoid 

planetary gear called a carrier 84 is arranged between 

upper and lower discoid turntables 82 and 83 each of 

which has a polishing pad 81 attached thereto. A wafer 

W is inserted into and held in a holding hole of this 

carrier 84, and a sun gear (not shown) meshing with the 

carrier 84 and an internal gear (not shown) are mutually 

rotated to bring about rotation and revolution of the 

planetary gear. The double-side polishing apparatus 80 

simultaneously polishes upper and lower surfaces of the 

wafer by rubbing of the polishing pads 81 against the 

wafer W caused by the rotation, the revolution, and 

rotation of the upper and lower turntables. 

[0051] 

Further, the double-side polishing apparatus 80 

can condition the polishing pad 81 attached to the upper 

turntable 82 and the polishing pad 81 attached to the 

lower turntable 83 by using a conditioning head 85. 

Furthermore, the conditioning head 85 can move in a 

radial direction of the turntables by an arm 86. It is 

to be noted that a specific conditioning method is the 

same as that of the single-side polishing apparatus 1 

described above. That is, the rotational speed of each 

of the upper and lower turntables 82 and 83 and a moving 

speed of the conditioning head 85 in the radial 

direction of the turntable 82 and 83 can be controlled 

by a control mechanism 87 in correspondence with a 

distance of the conditioning head 85 from a center of 

each of the turntables 82 and 83. 

[0052] 

A method for conditioning a polishing pad 
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according to the present invention will now be described. 

The present invention provides a method for conditioning 

a polishing pad, which is configured to polish each 

wafer and attached to a rotatable discoid turntable, by 

using a conditioning head. More specifically, this is a 

method for conditioning a polishing pad attached to a 

turntable of the single-side polishing apparatus or each 

of upper and lower turntables of the double-side 

polishing apparatus. 

[0053] 

Moreover, in the present invention, the 

conditioning head is moved in the radial direction of 

the turntable to perform the conditioning while rotating 

the polishing pad attached to the turntable by rotation 

of the turntable. At this time, a rotational speed of 

the turntable and a moving speed of the conditioning 

head in the radial direction of the turntable are 

controlled in correspondence with a distance of the 

conditioning head from the center of the turntable. 

When the control is performed in this manner, a 

polishing surface of the polishing pad can be 

conditioned under optimum conditions. 

[0054] 

It is to be noted that the conditioning can be 

performed at start-up to make the polishing pad which is 

unused for polishing operational for polishing, between 

polishing batches from end of polishing to start of 

subsequent polishing, and the like. It is to be noted 

that, as the conditioning head, a cleaning nozzle head 

or a dressing head can be used. 

[0055] 

Furthermore, in the method for conditioning a 

polishing pad according to the present invention, it is 
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preferable to control the rotational speed of the 

turntable and the moving speed of the conditioning head 

in the radial direction of the turntable in such a 

manner that the rotational speed of the turntable meets 

Expression (1) and a moving operation of the 

conditioning head in the radial direction of the 

turntable meets Expressions (2) and (3). When control 

conditions which can meet Expressions (1), (2), and (3) 

at the same time are adopted, the uniform conditioning 

of the polishing pad can be more assuredly performed. 

EXAMPLES 

[0056] 

The present invention will now be more 

specifically described hereinafter with reference to an 

example and a comparative example thereof, but the 

present invention is not restricted thereto. 

[0057] 

(Example) 

Both sides of a silicon wafer were polished while 

performing conditioning of polishing pads on upper and 

lower turntables of a double-side polishing apparatus 

between polishing batches in a double-side polishing 

process of the silicon wafer in accordance with a 

conditioning method of the present invention. In this 

example, as the double-side polishing apparatus, such a 

double-side polishing apparatus of the present invention 

as shown in FIG. 8 was used. Moreover, the silicon 

wafer having a diameter of 300 mm was polished. As a 

conditioning head, a dressing head was used. That is, 

as the conditioning, dressing was performed. After 

continuously performing the double-side polishing 

process as described above, GBIR (Global Backsurface-
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referenced Ideal plane/Range) of the silicon wafer 

subjected to the double-side polishing was measured, and 

flatness was evaluated. 

[0058] 

In the dressing, the dressing of the polishing pad 

was performed while moving the dressing head from a 

central side toward an outer side of each turntable. 

Moreover, during the dressing, a rotational speed of 

each turntable and a moving speed of the dressing head 

in a radial direction of the turntables were controlled 

as described below. First, the rotational speed of each 

turntable was made inverse-proportional to a distance of 

the conditioning head from the center of the turntables 

so as to meet Expression (1). Changes in the rotational 

speed of each turntable are as indicated by a curved 

line in FIG. 3. 

[0059] 

As to the moving speed of the dressing head in the 

radial direction of the turntables, conditions which 

meet Expressions (2) and (3) were adopted for the 

innermost periphery and the outermost periphery of the 

turntable. Further, the speed was linearly lowered as 

the dressing head got closer to a position Pr and, in 

the vicinity of the position Pr where degeneration of 

the polishing pad due to polishing becomes maximum, the 

moving speed was controlled in such a manner that the 

condition under which 1/n becomes 1/2 was met, i.e., the 

dressing had double density at the position Pr. FIG. 9 

shows the moving speed of the dressing head in the 

radial direction of the turntables controlled as 

described above in correspondence with a distance of the 

dressing head from the center of the turntable. 

[0060] 
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(Comparative Example) 

Double-side polishing of a silicon wafer was 

performed while carrying out dressing between polishing 

batches under the same conditions as those of Example 

except that a rotational speed of each turntable and a 

moving speed of a dressing head in a radial direction of 

turntables during the dressing were set to be constantly 

fixed without being controlled. Then, like Example, 

GBIR of the silicon wafer subjected to the double-side 

polishing was measured, and flatness was evaluated. 

FIGs. 3 and 9 show the rotational speed of each 

turntable and the moving speed of the dressing head in 

the radial direction of turntables during the dressing, 

respectively (broken lines in FIGs. 3 and 9). 

[0061] 

Consequently, as shown in FIG. 10, GBIR of Example 

was improved 8% as compared with Comparative Example. 

According to the present invention, since the 

conditioning of the polishing pad can be performed under 

the optimum conditions, it was confirmed that 

degradation of flatness of each polished wafer can be 

suppressed. 

[0062] 

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 method for conditioning a polishing pad by which 

the polishing pad, which is configured to polish a wafer 

and attached to a rotatable discoid turntable, is 

conditioned by using a conditioning head, comprising: 

moving the conditioning head in a radial direction 

of the turntable to perform the conditioning while 

rotating the polishing pad attached to the turntable by 

rotation of the turntable; and 

controlling a rotational speed of the turntable 

and a moving speed of the conditioning head in the 

radial direction of the turntable in correspondence with 

a distance of the conditioning head from a center of the 

turntable. 

2. The method for conditioning a polishing pad 

according to claim 1, 

wherein the rotational speed of the turntable and 

the moving speed of the conditioning head in the radial 

direction of the turntable are controlled in such a 

manner that the rotational speed of the turntable meets 

a following Expression (1) and a moving operation of the 

conditioning head in the radial direction of the 

turntable meets following Expressions (2) and (3), 

T (r) =Trox (ro/r) ... (1) 

V(r)=(r0/r)V0 ... (2) 

Dn-Q=n ... (3) 

wherein, "T(r)" represents the rotational speed (rpm) of 

the turntable when a distance of the conditioning head 

from the center of the turntable is "r", "Tro" 

represents the rotational speed (rpm) of the turntable 

at the start of the conditioning, "ro" represents a 
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distance (m) of the conditioning head from the center of 

the turntable at the start of the conditioning, "r" 

represents a distance (m) of the conditioning head from 

the center of the turntable, "V(r)" represents a moving 

speed (m/sec) of the conditioning head in the radial 

direction of the turntable when a distance of the 

conditioning head from the center of the turntable is 

"r", "Vo" represents a moving speed (m/sec) of the 

conditioning head in the radial direction of the 

turntable at the start of the conditioning, "D" 

represents a size (m) of the conditioning head in the 

radial direction of the turntable, "Q" represents a 

distance (m) for which the conditioning head radially 

moves on the turntable when the turntable makes one 

rotation, and "n" represents a positive integer. 

3. A polishing apparatus comprising a conditioning 

head for conditioning a polishing pad which is 

configured to polish a wafer and attached to a rotatable 

discoid turntable, 

wherein the conditioning head is moved in a radial 

direction of the turntable to perform the conditioning 

while rotating the polishing pad attached to the 

turntable by rotation of the turntable, and 

the polishing apparatus comprises a control 

mechanism which controls a rotational speed of the 

turntable and a moving speed of the conditioning head in 

the radial direction of the turntable in correspondence 

with a distance of the conditioning head from a center 

of the turntable. 

4. The polishing apparatus according to claim 3, 

wherein the control mechanism controls the 
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rotational speed of the turntable and the moving speed 

of the conditioning head in the radial direction of the 

turntable in such a manner that the rotational speed of 

the turntable meets a following Expression (1) and a 

moving operation of the conditioning head in the radial 

direction of the turntable meets following Expressions 

(2) and (3), 

T ( r) =Trox (ro/r) ... (1) 

V(r) = (r0/r) Vo ... (2) 

D+Q=n ... (3) 

wherein, "T(r)" represents the rotational speed (rpm) of 

the turntable when a distance of the conditioning head 

from the center of the turntable is "r", "Tro" 

represents the rotational speed (rpm) of the turntable 

at the start of the conditioning, "ro" represents a 

distance (m) of the conditioning head from the center of 

the turntable at the start of the conditioning, "r" 

represents a distance (m) of the conditioning head from 

the center of the turntable, "V(r)" represents a moving 

speed (m/sec) of the conditioning head in the radial 

direction of the turntable when a distance of the 

conditioning head from the center of the turntable is 

"r", "Vo" represents a moving speed (m/sec) of the 

conditioning head in the radial direction of the 

turntable at the start of the conditioning, "D" 

represents a size (m) of the conditioning head in the 

radial direction of the turntable, "Q" represents a 

distance (m) for which the conditioning head radially 

moves on the turntable when the turntable makes one 

rotation, and "n" represents a positive integer. 
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