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(57) ABSTRACT 

Aturntable With an abrasive cloth mounted thereon and a top 
ring positioned above the turntable are independently rotat 
ably provided. The top ring holds a Workpiece to be polished 
and presses the Workpiece against the abrasive cloth. The 
turntable and the top ring are rotated to polish the surface of 
the Workpiece to a ?at mirror ?nish on the abrasive cloth. A 
rotatable brush pressed against the abrasive cloth is rotated 
about an axis substantially perpendicularly to the plane of 
the abrasive cloth, and oscillated substantially radially 
betWeen radially inner and outer positions over the abrasive 
cloth. A cleaning solution is sprayed from a noZZle onto the 
abrasive cloth. The turntable has a bank along an outer 
circumferential edge thereto for preventing a protective 
solution, Which is supplied to the abrasive cloth to keep the 
abrasive cloth Wet and prevent it, from ?owing off the 
turntable When the turntable is stationary. 

24 Claims, 7 Drawing Sheets 
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POLISHING APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a polishing apparatus in 

general and more particularly to a polishing apparatus for 
polishing a workpiece such as a semiconductor wafer to a 
?at mirror ?nish with an abrasive cloth. 

2. Description of the Related Art 
Recent rapid progress in semiconductor device integra 

tion demands smaller and smaller wiring patterns or inter 
connections and also narrower spaces between interconnec 
tions which connect active areas. One of the processes 
available for forming such interconnection is photolithog 
raphy. Though the photolithographic process can form inter 
connections that are at most 0.5 pm wide, it requires that 
surfaces on which pattern images are to be focused on by a 
stepper be as ?at as possible because the depth of focus of 
the optical system is relatively small. 

It is therefore necessary to make the surfaces of semicon 
ductor wafers ?at for photolithography. One customary way 
of ?attening the surface of semiconductor wafers is to polish 
with a polishing apparatus. 

Such a polishing apparatus has a turntable and a top ring 
that rotate at respective individual speeds. An abrasive cloth 
is attached to the upper surface of the turntable. Aworkpiece 
such as a semiconductor wafer to be polished is placed on 
the abrasive cloth and clamped between the top ring and the 
turntable. During the operation, the top ring exerts a constant 
pressure to the turntable, and a slurry-like abrasive material 
is sprayed from a noZZle over the abrasive cloth. The 
abrasive material enters the gap between the abrasive cloth 
and the workpiece. The surface of the workpiece held 
against the abrasive cloth is therefore polished while the top 
ring and the turntable are rotating. 
As the polishing process progresses, the abrasive cloth is 

clogged with abrasive grains contained in the abrasive 
material. At certain intervals, therefore, the abrasive cloth 
should be dressed to make itself ready for reuse by removing 
the clogging abrasive grains. For this purpose, the polishing 
apparatus is usually equipped with a dressing device. 

FIGS. 7(a) and 7(b) of the accompanying drawings show 
a conventional dressing device for dressing an abrasive 
cloth. As shown in FIGS. 7(a) and 7(b), the dressing device 
has a brush 32 attached to an arm 31. To dress an abrasive 
cloth 34 mounted on an upper surface 33a of a turntable 33; 
the turntable 33 is rotated about its own axis, and the lower 
end of the brush 32 is held against the abrasive cloth 34. At 
the same time, a cleaning solution W such as pure water is 
ejected from a noZZle 35 onto the abrasive cloth 34. 

The conventional dressing device is however disadvan 
tageous in that it fails to clean the entire surface of the 
abrasive cloth 34 uniformly and cannot fully remove the 
abrasive grains which have embedded in the abrasive cloth 
This is because, as shown in FIG. 9(a), the abrasive cloth 34 
is swept only in one direction depending on the rotational 
direction of the turntable 33, and hence the abrasive grains 
are removed from the abrasive cloth 34 only in one direc 
tion. Consequently, even though the abrasive cloth 34 is 
dressed by the dressing device, the abrasive cloth 34 has a 
relatively short service life, and must frequently be replaced. 
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Japanese laid-open utility model publication No. 

63-97454 discloses another conventional dressing device. 
As shown in FIGS. 8(a) and 8(b) of the accompanying 
drawings, the conventional dressing device has a radial 
brush 42 mounted on a rotatable shaft 41. To dress an 
abrasive cloth 34 attached to an upper surface 33a of a 
turntable 33, the turntable 33 is rotated about its own axis, 
and the brush 42 is rotated by the shaft 41 about the axis of 
the shaft 41. While the brush 42 is being held in contact with 
the abrasive cloth 34, a cleaning solution W such as pure 
water is ejected from a noZZle 35 onto the abrasive cloth 34. 

The dressing device shown in FIGS. 8(a) and 8(b) has a 
similar problem inn that it fails to achieve uniform cleaning 
of the entire surface of the abrasive cloth 34 and full removal 
of the abrasive grains which have stuck to the abrasive cloth 
34. This is also because, as shown in FIG. 9(b), the abrasive 
cloth 34 is napped only in one direction depending on 
rotational directions of the turntable 33 and the brushes 42, 
and hence the abrasive grains are removed from the abrasive 
cloth 34 only in one direction. 

Furthermore, as shown in FIGS. 7(a), 7(b) and 8(a), 8(b), 
when the turntable 33 is stopped at the end of a polishing 
process, the abrasive cloth 34 quickly dries because the 
solution in the slurry-like abrasive material that has seeped 
in the abrasive cloth 34 evaporates, Repeated drying cycles 
make the abrasive cloth 34 relatively short in service life. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a polishing apparatus which as a dressing device capable of 
uniformly cleaning the entire surface of an abrasive cloth 
and effectively removing abrasive grains from the abrasive 
cloth thereby to reliably prepare the abrasive cloth in readi 
ness for reuse. 

Another object of the present invention is to provide a 
polishing apparatus which can prevent an abrasive cloth 
mounted on an upper surface of a turntable from drying. 

According to an aspect of the present invention, there is 
provided a polishing apparatus for polishing a surface of a 
workpiece, comprising: a turntable with an abrasive cloth 
mounted on an upper surface thereof; a top ring positioned 
above the turntable for supporting the workpiece to be 
polished and pressing the workpiece against the abrasive 
cloth; a rotatable brush facing the abrasive cloth; ?rst 
actuating means for rotating the rotatable brush about an 
axis substantially perpendicular to the plane of the abrasive 
cloth; second actuating means for reciprocally moving the 
rotatable brush substantially radially between radially inner 
and outer positions over the abrasive cloth; and a noZZle for 
supplying a cleaning solution onto the abrasive cloth. 

During the operation of the polishing apparatus, the brush 
as it is held against the abrasive cloth is rotated about an axis 
substantially perpendicular to the plane of the abrasive cloth, 
and is oscillated substantially radially between radially inner 
and outer positions over the abrasive cloth for thereby 
dressing the abrasive cloth. Therefore, the abrasive cloth is 
swept in opposite directions by the rotating brush, reliably 
removing clogging abrasive grains which may have stuck to 
and been attached to the abrasive cloth. 
According to another aspect of the present invention, 

there is provided a polishing apparatus for polishing a 
surface of a workpiece, comprising: a turntable with an 
abrasive cloth mounted on an upper surface thereof; a top 
ring positioned above the turntable for supporting the work 
piece to be polished and pressing the workpiece against the 
abrasive cloth; and a bank provided on the turntable along an 
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outer circumferential edge thereof for preventing a protec 
tive solution, Which is supplied to said abrasive cloth to keep 
the abrasive cloth from drying When the turntable is held at 
rest, from ?oWing off the turntable, the bank having a slanted 
surface inclined doWnWardly in a radially inWard direction 
of the turntable for alloWing the protective solution to be 
scattered aWay from the turntable over the slanted surface 
under centrifugal forces When the turntable is rotated. 
When the turntable is held at rest With no polishing 

process being carried out, a protective solution such as pure 
Water is put over the abrasive cloth to keep the abrasive cloth 
from drying. The supplied protective solution is prevented 
from ?oWing off the turntable by the bank along the outer 
circumferential edge of the turntable. Therefore, the abrasive 
cloth is reliably prevented from drying While it is not in use. 
When the turntable is rotated to polish a Workpiece, the 
protective solution is scattered aWay from the turntable over 
the bank under centrifugal forces. Therefore, the protective 
solution is not left on the surface of the abrasive cloth and 
does not obstruct the polishing process. The slanted surface 
of the bank alloWs the protective solution to be smoothly 
discharged off the turntable upon rotation of the turntable. 

According to still another aspect of the present invention, 
there is provided a polishing apparatus for polishing a 
surface of a Workpiece, comprising: a turntable With an 
abrasive cloth mounted on an upper surface thereof; a top 
ring positioned above the turntable for supporting the Work 
piece to be polished and pressing the Workpiece against the 
abrasive cloth; a rotatable brush facing the abrasive cloth; 
?rst actuating means for rotating the rotatable brush about an 
aXis substantially perpendicular to the plane of the abrasive 
cloth; second actuating means for reciprocally moving the 
rotatable brush substantially radially betWeen radially inner 
and outer positions over the abrasive cloth; and a noZZle for 
supplying a cleaning solution onto the abrasive cloth; and a 
bank provided on the turntable along an outer circumferen 
tial edge thereof for preventing a protective solution, Which 
is supplied to the abrasive cloth to keep the abrasive cloth 
from drying When the turntable is held at rest, from ?oWing 
off the turntable, the bank having a slanted surface inclined 
doWnWardly in a radially inWard direction of the turntable 
for alloWing the protective solution to be scattered aWay 
from the turntable over the slanted surface under centrifugal 
forces When the turntable is rotated. 

The above and other objects, features, and advantages of 
the present invention Will become apparent from the fol 
loWing description When taken in conjunction With the 
accompanying draWings Which illustrate preferred embodi 
ments of the present invention by Way of eXample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional vieW of a polishing 
apparatus according to the present invention; 

FIG. 2 is a vertical cross-sectional vieW of a dressing 
device incorporated in the polishing apparatus shoWn in 
FIG. 1; 

FIG. 3 is a plane vieW of the dressing device shoWn in 
FIG. 2; 

FIGS. 4(a), 4(b), and 4(c) are vieW shoWing the manner 
in Which the dressing device shoWn in FIG. 2 operates; 

FIG. 5 is an enlarged partial cross-sectional vieW of a 
turntable of the polishing apparatus shoWn in FIG. 1; 

FIG. 6 is an enlarged partial cross-sectional vieW of a 
turntable according to another embodiment of the present 
invention; 
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4 
FIG. 7(a) is a side vieW of a conventional dressing device 

combined With a polishing apparatus; 
FIG. 7(b) is a plan vieW of the conventional dressing 

device shoWn in FIG. 7(a); 
FIG. 8(a) is a side vieW of another conventional dressing 

device combined With a polishing apparatus; 
FIG. 8(b) is a plan vieW of the conventional dressing 

device shoWn in FIG. 8(a); and 
FIGS. 9(a) and 9(b) are vieWs shoWing the manner Which 

the conventional dressing devices shoWn in FIGS. 7(b) and 
8(a), 8(b) operate. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As shoWn in FIG. 1, a polishing apparatus according to 
the present invention comprises a turntable 1 mounted on the 
upper end of a shaft 2 Which is rotatable about its oWn aXis 
by a motor (not shoWn) coupled to the shaft 2. An abrasive 
cloth 3 is attached to the upper surface of the turntable 1. The 
polishing apparatus also has a top ring 4 disposed above the 
turntable 1 and coupled by a top ring holder 7 to the loWer 
end of a vertical top ring drive shaft 6 through a spherical 
bearing 5. The top ring drive shaft 6 has a piston on its upper 
end Which is slidably disposed in a vertical pressure cylinder 
8. The pressure cylinder 8 is supplied With a ?uid medium 
under pressure to loWer the top ring drive shaft 6, and 
thereby pressing the top ring 4 against the turntable 1 under 
a constant pressure. The top ring drive shaft 6 is rotatable 
about its oWn aXis by a train of gears 10a, 10b, 10c Which 
are rotatable by a motor 9. The gear 10a is coaXially 
mounted on the top ring drive shaft 6, and the motor 9 has 
its output shaft connected to the gear 10c. 
An abrasive spray noZZle 12 is disposed above the turn 

table 1 for applying a slurry-like abrasive material Q onto 
the abrasive cloth 3 placed on the turntable 1. The abrasive 
material Q may be a mixture of pure Water and SiO2 
(colloidal silica) or CeOZ-pure Water, for eXample. 
A retaining ring 13 for retaining a Workpiece 11 such as 

a semiconductor Wafer or the like Which is to be polished is 
mounted on a loWer peripheral edge of the top ring 4. 
Apair of torque transmission pins 14a, 14b is mounted on 

the upper surface of the top ring 4 and engages the loWer end 
of the top ring drive shaft 6 for transmitting the motor torque 
from the top ring drive shaft 6 to the top ring 4. Although not 
shoWn, the top ring 4 and the top ring drive shaft 6 have 
vacuum passages formed therein Which are connected to a 

vacuum source, the vacuum passages in the top ring 4 being 
open at its loWer surface. The vacuum passages in the top 
ring 4 and the top ring drive shaft 6 are connected by vacuum 
tubes 16 that are joined to the top ring 4 and the top ring 
drive shaft 6 by tube couplings 15a, 15b. 

For polishing the Workpiece 11, the Workpiece 11 is 
attracted to the loWer surface of the top ring 4 under a 
vacuum and held on the top ring 4. Then, the pressure 
cylinder 8 is actuated to loWer and press the Workpiece 11 
against the abrasive cloth 3 on the turntable 1. At this time, 
the turntable 1 starts to rotate. 

Then, the abrasive material Q is sprayed from the noZZle 
12 onto the abrasive cloth 3. The applied abrasive material 
Q is retained in the abrasive cloth 3, and enters beneath the 
loWer surface, Which is to be polished, of the Workpiece 11. 
As the turntable 1 is rotating, the loWer surface of the 
Workpiece 11 is polished by the abrasive material Q retained 
in the abrasive cloth 3. During the polishing process, the 
abrasive grains contained in the abrasive material Q stick to 
and are attached to the abrasive cloth 3. 
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The polishing apparatus shown in FIG. 1 has a dressing 
device shoWn in FIGS. 2 and 3 for dressing the abrasive 
cloth 3. As shoWn in FIGS. 2 and 3, the dressing device has 
an arm 21 supporting, on the end positioned over the 
turntable 1, a rotating brush 22 that is rotatable about a 
vertical axis extending substantially perpendicularly to the 
plane of the abrasive cloth 3. The rotating brush 22 faces 
toWard the abrasive cloth 3. The arm 21 also supports, on its 
other end positioned radially outWardly of the turntable 1, a 
motor 23 for rotating the brush 22 through a timing belt 24 
that is trained around pulleys coupled to the brush 22 and the 
motor 23, respectively. 

The arm 21 is angularly and vertically-movably supported 
on the upper end of a vertical shaft 26 that is coupled at its 
loWer end to the piston of an air cylinder 25. Therefore, the 
arm 21 and hence the brush 22 can be lifted and loWered by 
the air cylinders 25. The shaft 26 is vertically movably 
supported by a vertical sleeve 27 Which is keyed or splined 
to the shaft 26. Therefore, the arm 21 can rotate With, and 
vertically move With respect to, the sleeve 27. The sleeve 27 
is operatively connected through a train of intermeshing 
gears 17a, 17b to a reversible motor 28. Speci?cally, the gear 
17a is co-rotatably mounted on the sleeve 27 and the gear 
17b is ?xed to the output shaft of the motor 28. When the 
motor 28 is energiZed, therefore, the sleeve 27 and hence the 
shaft 26 are rotated about the axis of the shaft 26 by the 
intermeshing gears 17a, 17b, for thereby angularly moving 
the arm 21 about the axis of the shaft 26. When the arm 21 
is angularly moved, the brush 22 oscillates substantially 
radially betWeen radially inner and outer positions over the 
abrasive cloth 3 as indicated by the arroW in FIG. 3. 

Operation of the dressing device Will be described beloW. 
When the motor 23 is energiZed, the brush 22 is rotated 
about its oWn axis through the timing belt 24. The air 
cylinder 25 is actuated to loWer the shaft 26 until the loWer 
end of the brush 22 contacts the abrasive cloth 3. The 
turntable 1 is rotated, and the motor 28 is energiZed to 
oscillate the arm 21, thus oscillating the brush 22 radially 
over the abrasive cloth 3. At this time, a cleaning solution W 
is sprayed from a noZZle 29 onto the abrasive cloth 3. 

The rotation of the brush 22 in contact With the abrasive 
cloth 3 digs up the abrasive grains that have struck and been 
retained in the abrasive cloth 3. The abrasive grains Which 
are removed from the abrasive cloth 3 are then expelled 
aWay from the turntable 1 by the cleaning solution W from 
the noZZle 29 and under centrifugal forces produced by the 
rotation of the turntable 1. 

FIGS. 4(a) through 4(c) illustrate hoW the brush 22 of the 
dressing device operates When dressing the abrasive cloth 3. 
The brush 22 oscillates on the abrasive cloth 3 as indicated 
by the solid and dotted lines in FIG. 4(a). FIG. 4(b) shoWs 
the brush 22 as vieWed in the direction indicated by the 
arroWAWith respect to a position B (see FIG. 4(a)) When the 
brush 22 is in the solid-line position. FIG. 4(c) shoWs the 
brush 22 as vieWed in the direction indicated by the arroW 
AWith respect to the position B When the brush 22 is in the 
imaginary position. Study of FIGS. 4(a) through 4(c) indi 
cates that the abrasive cloth 3 is napped in opposite direc 
tions When the brush 22 oscillates betWeen the solid- and 
dotted-line positions, respectively. Therefore, When the 
brush 22 is angularly moved back and forth over a certain 
position radially With respect to the abrasive cloth 3, the 
abrasive cloth 3 is napped in opposite directions at that 
position, alloWing the clogging abrasive grains to be 
expelled effectively from the abrasive cloth 3 by the cleaning 
solution W and under the centrifugal forces. 
As described above, inasmuch as the brush 22 is substan 

tially radially moved back and forth over the abrasive cloth 
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3 and rotated about an axis substantially perpendicularly to 
the plane of the abrasive cloth 3, the dressing device shoWn 
in FIGS. 2 and 3 is more effective in removing the clogging 
abrasive grains from the abrasive cloth 3 than the conven 
tional dressing devices shoWn in FIGS. 7(a), 7(b) and 8(a), 
8(b). Therefore, the dressing device according to the present 
invention can remove the abrasive grains from the abrasive 
cloth 3 and hence dress the abrasive cloth 3 more effectively 
and reliably than the conventional dressing devices. The 
abrasive cloth 3 dressed by the dressing device according to 
the present invention has a longer service life, and can polish 
the entire surface of the Workpiece 11 uniformly. 
The turntable 1 of the polishing apparatus Will be 

described in detail beloW With reference to FIG. 5. As shoWn 
in FIG. 5, an annular solution retainer 19 With a radially 
outer raised bank 18 is mounted in an annular recess de?ned 
in an upper outer circumferential marginal edge of the 
turntable 1. The bank 18 has a slanted surface S inclined 
doWnWardly in the radially inWard direction and has a crest 
T on its outer edge that is higher than the upper surface of 
the abrasive cloth by a distance ranging from 3 mm to 4 mm, 
for example. 

While the polishing apparatus is not operating, i.e., the 
turntable 1 is stopped, a protective solution such as pure 
Water is supplied to cover the abrasive cloth 3 to prevent the 
abrasive cloth 3 from drying. The protective solution Which 
covers the abrasive cloth 3 is prevented by the bank 18 from 
?oWing radially outWardly off the turntable 1 While the 
polishing apparatus is not in use. Since the abrasive cloth 3 
is effectively prevented from drying When not in operation, 
its service life is increased. During subsequent polishing 
operation of the polishing apparatus, the turntable 1 is 
rotated, and the protective solution is scattered radially 
outWardly aWay from the turntable 1 under centrifugal 
forces. The slanted surface S permits the protective solution 
to How smoothly over the bank 18 and be discharged from 
the turntable 1. Because the protective solution is substan 
tially fully removed from the surface of the abrasive cloth 3, 
it does not obstruct the polishing process. HoWever, since 
the abrasive cloth 3 still remains Wet With the protective 
solution, the abrasive grains contained in the supplied abra 
sive material Q can uniformly be dispersed in the abrasive 
cloth 3 and hence can uniformly polish the Workpiece 11. 
The angle at Which the slanted surface S is inclined and 

the height of the crest T are selected so as to alloW the 
protective solution on the abrasive cloth 3 to be scattered 
quickly radially outWardly aWay from the turntable 1 When 
the turntable 1 is rotated in the polishing process. 

FIG. 6 shoWs a turntable 1 according to another embodi 
ment of the present invention. According to the embodiment 
shoWn in FIG. 6, the turntable 1 has an integrally formed 
annular raised bank 18‘ Which is identical in shape to the 
raised bank 18 shoWn in FIG. 5. The raised bank 18‘ also has 
a slanted surface S and a crest T, and the angle at Which the 
slanted surface S is inclined and the height of the crest T are 
also selected to alloW the protective solution on the abrasive 
cloth 3 to be scattered quickly radially outWardly aWay from 
the turntable 1 upon rotation of the turntable i. 

Although certain preferred embodiments of the present 
invention have been shoWn and described in detail, it should 
be understood that various changes and modi?cations may 
be made therein Without departing from the scope of the 
appended claims. 
What is claimed is: 
1. A polishing apparatus for polishing a surface of a 

Workpiece, comprising: 
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a turntable With an abrasive cloth mounted on an upper 

surface thereof; 
[a top ring positioned above said turntable for supporting 

the Workpiece to be polished and pressing the Work 
piece against said abrasive cloth;] 

a rotatable brush, being supported by an arm, facing said 
abrasive cloth; 

?rst actuating means for rotating said rotatable brush 
about an aXis substantially perpendicularly to the plane 
of said abrasive cloth; 

second actuating means for oscillating said rotatable 
brush substantially radially betWeen radially inner and 
outer positions over said abrasive cloth; [and] 

a noZZle for supplying a cleaning solution onto said 
abrasive cloth[.],' and 

a hydraulic cylinder capable of moving said rotatable 
brush upward and downward, 

wherein said ?rst actuating means includes a ?rst motor 
located in the vicinity of a shaft supporting said arm, 
and an endless member for transmitting rotation of said 
?rst motor to said rotatable brush,‘ 

wherein said second actuating means includes a second 
motor for rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable brush being located at said second end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable brush. 

2. The polishing apparatus according to claim 1, Wherein 
said second actuating means comprises an angularly mov 
able arm supporting said brush on one end thereof and a 
sWinging mechanism for oscillating said arm. 

3. The polishing apparatus according to claim 1, further 
comprising means for vertically moving said rotatable brush 
toWard and aWay from said abrasive cloth. 

4. A polishing apparatus for polishing a surface of a 
Workpiece, comprising: 

a turntable With an abrasive cloth mounted on an upper 

surface thereof; 
a top ring positioned above said turntable for supporting 

the Workpiece to be polished and pressing the Work 
piece against said abrasive cloth; and 

a bank provided on said turntable along an outer circum 
ferential edge thereof for preventing a protective 
solution, Which is supplied to said abrasive cloth to 
keep the abrasive cloth from drying When said turntable 
is held at rest, from ?oWing off said turntable, said bank 
having a slanted surface inclined radially inWardly of 
said turntable for alloWing the protective solution to be 
scattered aWay from said turntable over said slanted 
surface under centrifugal forces When said turntable is 
rotated. 

5. The polishing apparatus according to claim 4, further 
comprising an annular solution retainer ?xedly mounted on 
said turntable along said outer circumferential edge of the 
turntable, said bank being integrally formed on said annular 
solution retainer. 

6. The polishing apparatus according to claim 4, Wherein 
said bank is integrally formed on said turntable. 

7. A polishing apparatus for polishing a surface of a 
Workpiece, comprising: 

a turntable With an abrasive cloth mounted on an upper 

surface thereof; 
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8 
a top ring positioned above said turntable for supporting 

the Workpiece to be polished and pressing the Work 
piece against said abrasive cloth; 

a rotatable brush facing said abrasive cloth; 
?rst actuating means for rotating said rotatable brush 

about an aXis substantially perpendicular to the plane of 
said abrasive cloth; 

second actuating means for reciprocally moving said 
rotatable brush substantially radially betWeen radially 
inner and outer positions over said abrasive cloth; 

a noZZle for supplying a cleaning solution onto said 
abrasive cloth; and 

a bank provided on said turntable along an outer circum 
ferential edge thereof for preventing a protective 
solution, Which is supplied to said abrasive cloth to 
keep the abrasive cloth from drying When said turntable 
is held at rest, from ?oWing off said turntable, said bank 
having a slanted surface inclined doWnWardly in a 
radially inWard direction of said turntable for alloWing 
the protective solution to be scattered aWay from said 
turntable over said slanted surface under centrifugal 
forces When said turntable is rotated. 

8. The polishing apparatus according to claim 7, Wherein 
said second actuating means comprises an angularly mov 
able arm supporting said brush on one end thereof and a 
sWinging mechanism for reciprocally sWinging said arm. 

9. The polishing apparatus according to claim 7, further 
comprising means for vertically moving said rotatable brush 
toWard and aWay from said abrasive cloth. 

10. The polishing apparatus according to claim 7, further 
comprising an annular solution retainer ?Xedly mounted on 
said turntable along said outer circumferential edge of the 
turntable, said bank being integrally formed on said annular 
solution retainer. 

11. The polishing apparatus according to claim 7, Wherein 
said bank is integrally formed on said turntable. 

12. A polishing apparatus for polishing a workpiece, 
comprising: 

a rotatable turntable having a substantially circular abra 
sive cloth mounted on an upper surface thereof and a 
central axis thereof,' 

a rotatable substantially circular treating means being 
supported by an arm for treating said upper surface of 
said abrasive cloth, a rotatable surface of said rotat 
able circular treating means being parallel to that of 
said circular abrasive cloth,‘ 

an oscillatable arm means for holding said rotatable 
circular treating means over said upper surface of said 
abrasive cloth,' 

a ?rst actuating means for rotating said rotatable circular 
treating means about an axis thereof substantially 
perpendicular to said rotatable surface of said circular 
abrasive cloth,' 

a second actuating means for oscillating said rotatable 
circular treating means substantially radially toward a 
?rst position and toward a second position on said 
circular abrasive cloth, said ?rst position being said 
axis of said rotatable turntable and said second posi 
tion being an outside periphery thereof 

a hydraulic cylinder capable of moving said rotatable 
circular treating means upward and downward, 

wherein said ?rst actuating means includes a ?rst motor 
located in the vicinity of a shaft supporting said arm, 
and an endless member for transmitting rotation of said 
?rst motor to said rotatable substantially circular treat 
ing means, 
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wherein said second actuating means includes a second 
motor for rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable circular treating means being located at said 
second end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable circular treat 
ing means. 

13. A process for treating a surface of a circular abrasive 
cloth on a turntable of a polishing apparatus, said process 
comprising the steps of" 

rotating a rotatable treating means as well as said cir 
cular abrasive cloth on said turntable, said rotatable 
treating means being supported by an arm and being 
rotated by a ?rst motor located in the vicinity of a shaft 
supporting said arm, and an endless member for trans 
mitting rotation of said ?rst motor to said rotatable 
treating means," 

moving said rotatable treating means upward and down 
ward with a hydraulic cylinder 

pressing said rotatable treating means against said cir 
cular abrasive cloth of said turntable,‘ and 

oscillating said arm of said rotatable treating means 
substantially radially towards a ?rst position and 
toward a second position on said circular abrasive 
cloth, said ?rst position being an axis of said turntable 
and said second position being an outside periphery 
thereof, said oscillating said arm of said rotatable 
treating means being conducted by rotating said shaft 
supporting said arm with a second motor; 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable treating means being located at said second 
end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable treating 
means. 

14. A polishing apparatus for polishing a surface of a 
workpiece, comprising: 

a turntable with an abrasive cloth mounted on an upper 

surface thereof,‘ 
a rotatable brush, being supported by an arm, facing said 

abrasive cloth,~ 
?rst actuator for rotating said rotatable brush about an 

axis substantially perpendicularly to the plane of said 
abrasive cloth,~ 

second actuator for oscillating said rotatable brush sub 
stantially radially between radially inner and outer 
positions over said abrasive cloth,‘ 

a nozzle for supplying a cleaning solution onto said 
abrasive cloth,' and 

a hydraulic cylinder capable of moving said rotatable 
brush upward and downward, 

wherein said ?rst actuator includes a ?rst motor located 
in the vicinity of a shaft supporting said arm, and an 
endless member for transmitting rotation of said ?rst 
motor to said rotatable brush, 

wherein said second actuator includes a second motor for 
rotating said shaft supporting said arm, 
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10 
wherein said arm has a ?rst end and a second end, said 

?rst motor being located at said ?rst end, while said 
rotatable brush being located at said second end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable brush. 

15. A polishing apparatus for polishing a workpiece, 
comprising: 

a rotatable turntable having a substantially circular abra 
sive cloth mounted on an upper surface thereof and a 
central axis thereof,' 

a rotatable substantially circular treating tool, being 
supported by an arm, for treating said upper surface of 
said abrasive cloth, a rotatable surface of said rotat 
able circular treating tool being parallel to that of said 
circular abrasive cloth,~ 

an oscillatable arm for holding said rotatable circular 
treating tool over said upper surface of said abrasive 
cloth,' 

a ?rst actuator for rotating said rotatable circular treat 
ing tool about an axis thereof substantially perpendicu 
lar to said rotatable surface of said circular abrasive 
cloth,' 

a second actuator for oscillating said rotatable circular 
treating tool substantially radially toward a ?rst posi 
tion and toward a second position on said circular 
abrasive cloth, said ?rst position being said axis of said 
rotatable turntable and said second position being an 
outside periphery thereof,' and 

a hydraulic cylinder capable of moving said rotatable 
circular treating tool upward and downward, 

wherein said ?rst actuator includes a ?rst motor located 
in the vicinity of a shaft supporting said arm, and an 
endless member for transmitting rotation of said ?rst 
motor to said rotatable substantially circular treating 
tool, 

wherein said second actuator includes a second motor for 
rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable circular treating tool being located at said 
second end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable circular treat 
ing tool. 

16. A process for treating a surface of a circular abrasive 
cloth on a turntable of a polishing apparatus, said process 
comprising the steps of" 

rotating a rotatable treating tool as well as said circular 
abrasive cloth on said turntable, said rotatable treating 
tool being supported by an arm and being rotated by a 
?rst motor located in the vicinity of a shaft supporting 
said arm, and an endless member for transmitting 
rotation of said ?rst motor to said rotatable treating 
tool,~ 

moving said rotatable treating tool upward and down 
ward with a hydraulic cylinder,~ 

pressing said rotatable treating tool against said circular 
abrasive cloth of said turntable,‘ and 

oscillating said arm of said rotatable treating tool sub 
stantially radially toward a ?rst position and toward a 
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second position on said circular abrasive cloth, said 
?rst position being an axis of said turntable and said 
second position being an outside periphery thereof, 
said oscillating said arm of said rotatable treating tool 
being conducted by rotating said shaft supporting said 
arm with a second motor; 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable treating tool being located at said second end, 

wherein a ?rst distance between said ?rst motor and said 
arm supporting shaft is, along a plane along which said 
arm extends, less than a second distance between said 
arm supporting shaft and said rotatable treating tool. 

17. A polishing apparatus for polishing a surface of a 
workpiece, comprising: 

a turntable having a polishing surface on an upper 

surface thereof,‘ 
a top ring for supporting the workpiece to be polished and 
pressing the workpiece against said polishing surface,‘ 
and 

a bank disposed on outer circumferential edge of said 
turntable for preventing a protective solution, which is 
supplied to said polishing surface to keep said polish 
ing surface from drying when said turntable is held at 
rest, from flowing ojf said turntable. 

18. A polishing apparatus according to claim 17, wherein 
said protective solution is pure water. 

19. A polishing apparatus for polishing a surface of a 
workpiece, comprising: 

a turntable with an abrasive cloth mounted on an upper 

surface thereof,‘ 
a rotatable brush, being supported by an arm, facing said 

abrasive cloth,~ 
?rst actuating means for rotating said rotatable brush 

about an axis substantially perpendicularly to the 
plane of said abrasive cloth,~ 

second actuating means for oscillating said rotatable 
brush substantially radially between radially inner and 
outer positions over said abrasive cloth,' 

a nozzle for supplying a cleaning solution onto said 
abrasive cloth,' and 

a hydraulic cylinder capable of moving said rotatable 
brush upward and downward, 

wherein said ?rst actuating means includes a ?rst motor 
located in the vicinity of a shaft supporting said arm, 
and an endless member for transmitting rotation of said 
?rst motor to said rotatable brush, 

wherein said second actuating means includes a second 
motor for rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable brush being located at said second end, 

wherein said arm supporting shaft supports said arm 
along another axis, 

wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable brush. 

20. A polishing apparatus for polishing a workpiece, 
comprising: 

a rotatable turntable having a substantially circular abra 
sive cloth mounted on an upper surface thereof and a 
central axis thereof,' 

a rotatable substantially circular treating means being 
supported by an arm for treating said upper surface of 
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said abrasive cloth, a rotatable surface of said rotat 
able circular treating means being parallel to that of 
said circular abrasive cloth,‘ 

an oscillatable arm means for holding said rotatable 
circular treating means over said upper surface of said 
abrasive cloth,' 

a ?rst actuating means for rotating said rotatable circular 
treating means about an axis thereof substantially 
perpendicular to said rotatable surface of said circular 
abrasive cloth,' 

a second actuating means for oscillating said rotatable 
circular treating means substantially radially toward a 
?rst position and toward a second position on said 
circular abrasive cloth, said ?rst position being said 
axis of said rotatable turntable and said second posi 
tion being an outside periphery thereof 

a hydraulic cylinder capable of moving said rotatable 
circular treating means upward and downward, 

wherein said ?rst actuating means includes a ?rst motor 
located in the vicinity of a shaft supporting said arm, 
and an endless member for transmitting rotation of said 
?rst motor to said rotatable substantially circular treat 
ing means, 

wherein said second actuating means includes a second 
motor for rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable circular treating means being located at said 
second end, 

wherein said arm supporting shaft supports said arm 
along another axis, 

wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable circular treating 
means. 

21. A process for treating a surface of a circular abrasive 
cloth on a turntable of a polishing apparatus, said process 
comprising the steps of" 

rotating a rotatable treating means as well as said cir 
cular abrasive cloth on said turntable, said rotatable 
treating means being supported by an arm and being 
rotated by a ?rst motor located in the vicinity of a shaft 
supporting said arm, and an endless member for trans 
mitting rotation of said ?rst motor to said rotatable 
treating means," 

moving said rotatable treating means upward and down 
ward with a hydraulic cylinder 

pressing said rotatable treating means against said cir 
cular abrasive cloth of said turntable,‘ and 

oscillating said arm of said rotatable treating means 
substantially radially toward a ?rst position and 
toward a second position on said circular abrasive 
cloth, said ?rst position being an axis of said turntable 
and said second position being an outside periphery 
thereof said oscillating said arm of said rotatable 
treating means being conducted by rotating said shaft 
supporting said arm with a second motor; 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable treating means being located at said second 
end, 

wherein said arm supporting shaft supports said arm 
along another axis, 
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wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable treating means. 

22. A polishing apparatus for polishing a surface of a 
workpiece, comprising: 

a turntable with an abrasive cloth mounted on an upper 

surface thereof,‘ 
a rotatable brush, being supported by an arm, facing said 

abrasive cloth,~ 
?rst actuator for rotating said rotatable brush about an 

axis substantially perpendicularly to the plane of said 
abrasive cloth,~ 

second actuator for oscillating said rotatable brush sub 
stantially radially between radially inner and outer 
positions over said abrasive cloth,‘ 

a nozzle for supplying a cleaning solution onto said 
abrasive cloth,' and 

a hydraulic cylinder capable of moving said rotatable 
brush upward and downward, 

wherein said ?rst actuator includes a ?rst motor located 
in the vicinity of a shaft supporting said arm, and an 
endless member for transmitting rotation of said ?rst 
motor to said rotatable brush, 

wherein said second actuator includes a second motor for 
rotating said shaft supporting said arm, wherein said 
arm has a ?rst end and a second end, said ?rst motor 
being located at said ?rst end, while said rotatable 
brush being located at said second end, 

wherein said arm supporting shaft supports said arm 
along another axis, 

wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable brush. 

23. A polishing apparatus for polishing a workpiece, 
comprising: 

a rotatable turntable having a substantially circular abra 
sive cloth mounted on an upper surface thereof and a 
central axis thereof,' 

a rotatable substantially circular treating tool, being 
supported by an arm, for treating said upper surface of 
said abrasive cloth, a rotatable surface of said rotat 
able circular treating tool being parallel to that of said 
circular abrasive cloth,~ 

an oscillatable arm for holding said rotatable circular 
treating tool over said upper surface of said abrasive 
cloth,' 

a ?rst actuator for rotating said rotatable circular treat 
ing tool about an axis thereof substantially perpendicu 
lar to said rotatable surface of said circular abrasive 
cloth,' 

a second actuator for oscillating said rotatable circular 
treating tool substantially radially toward a ?rst posi 
tion and toward a second position on said circular 
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abrasive cloth, said ?rst position being said axis of said 
rotatable turntable and said second position being an 
outside periphery thereof,' and 

a hydraulic cylinder capable of moving said rotatable 
circular treating tool upward and downward, 

wherein said ?rst actuator includes a ?rst motor located 
in the vicinity of a shaft supporting said arm, and an 
endless member for transmitting rotation of said ?rst 
motor to said rotatable substantially circular treating 
tool, 

wherein said second actuator includes a second motor for 
rotating said shaft supporting said arm, 

wherein said arm has a ?rst end and a second end, said 
?rst motor being located at said ?rst end, while said 
rotatable circular treating tool being located at said 
second end, 

wherein said arm supporting shaft supports said arm 
along another axis, 

wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable circular treating tool. 

24. A process for treating a surface of a circular abrasive 
cloth on a turntable of a polishing apparatus, said process 
comprising the steps of" 

rotating a rotatable treating tool as well as said circular 
abrasive cloth on said turntable, said rotatable treating 
tool being supported by an arm and being rotated by a 
?rst motor located in the vicinity of a shaft supporting 
said arm, and an endless member for transmitting 
rotation of said ?rst motor to said rotatable treating 
tool,~ 

moving said rotatable treating tool upward and down 
ward with a hydraulic cylinder,~ 

pressing said rotatable treating tool against said circular 
abrasive cloth of said turntable,‘ and 

oscillating said arm of said rotatable treating tool sub 
stantially radially toward a ?rst position and toward a 
second position on said circular abrasive cloth, said 
?rst position being an axis of said turntable and said 
second position being an outside periphery thereof, 
said oscillating said arm of said rotatable treating tool 
being conducted by rotating said shaft supporting said 
arm with a second motor; 

wherein said arm has a ?rst end and second end, said ?rst 
motor being located at said ?rst end, while said rotat 
able treating tool being located at said second end, 

wherein said arm supporting shaft supports said arm 
along another axis, 

wherein a ?rst distance between said ?rst motor and said 
another axis is, along a plane along which said arm 
extends, less than a second distance between said 
another axis and said rotatable treating tool. 
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