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(57) ABSTRACT 

A polishing apparatus polishes a workpiece to a planar 
mirror ?nish stably, Which is prevented from being vibrated 
While polishing is carried out. 

The polishing apparatus has a holding member for holding 
the workpiece, a mechanism for rotating the holding mem 
ber, and a bearing supporting an outer circumferential sur 
face of the holding member, for suppressing vibrations 
transmitted to the holder While the Workpiece is being 
polished. 
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POLISHING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a polishing appa 
ratus for polishing a Workpiece such as a semiconductor 
Wafer to a planar mirror ?nish, and more particularly to a 
polishing apparatus for polishing a Workpiece by pressing a 
polishing pad or a grinding plate and the Workpiece against 
each other While moving them in sliding contact With each 
other. 

[0003] 2. Description of the Related Art 

[0004] Recent rapid progress in semiconductor device 
integration demands smaller and smaller Wiring patterns or 
interconnections and also narroWer spaces betWeen inter 
connections Which connect active areas. One of the pro 
cesses available for forming such interconnection is photo 
lithography. Though the photolithography process can form 
narroWer interconnections, it requires that surfaces on Which 
pattern images are to be focused 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 sur 
faces of semiconductor Wafers ?at for photolithography. 
One customary Way of ?attening the surface of semicon 
ductor Wafers has been to polish semiconductor Wafers by 
polishing apparatus. 

[0005] Heretofore, polishing apparatus for polishing semi 
conductor Wafers comprises a turntable With a polishing pad 
attached thereto and a top ring for holding a semiconductor 
Wafer to be polished. The top ring Which holds a semicon 
ductor Wafer to be polished presses the semiconductor Wafer 
against the polishing pad on the turntable. While an abrasive 
liquid is being supplied to the polishing pad, the top ring and 
the turntable are rotated about their oWn aXes to polish the 
surface of the semiconductor Wafer to a planar mirror ?nish. 

[0006] FIG. 1 of the accompanying draWings shoWs a 
conventional polishing apparatus. As shoWn in FIG. 1, the 
conventional polishing apparatus comprises a turntable 5 
With a polishing pad 6 attached to an upper surface thereof, 
a top ring 1 for holding a semiconductor Wafer 4 Which is a 
Workpiece to be polished While rotating and pressing the 
semiconductor Wafer 4 against the polishing pad 6, and an 
abrasive liquid supply noZZle 9 for supplying an abrasive 
liquid Q to the polishing pad 6. The upper surface of the 
polishing pad 6 provides a polishing surface. The top ring 1 
is connected to a top ring drive shaft 8, and supports on its 
loWer surface a resilient mat 2 such as of polyurethane or the 
like. The semiconductor Wafer 4 is held on the top ring 1 in 
contact With the resilient mat 2. The top ring 1 also has a 
cylindrical guide ring 3 mounted on a loWer outer circum 
ferential surface thereof for preventing the semiconductor 
Wafer 4 from being disengaged from the loWer surface of the 
top ring 1 While the semiconductor Wafer 4 is being pol 
ished. The guide ring 3 is ?xed to the top ring 1 against 
relative movement in the circumferential direction. The 
guide ring 3 has a loWer end projecting doWnWardly beyond 
the loWer supporting surface of the top ring 1. The guide ring 
3 holds the semiconductor Wafer 4 on the loWer supporting 
surface of the top ring 1 against dislodgment from the top 
ring 1 due to frictional forces developed betWeen the semi 
conductor Wafer 4 and the polishing pad 6 While the semi 
conductor Wafer 4 is being polished. 
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[0007] In operation, the semiconductor Wafer 4 is held 
against the loWer surface of the resilient mat 2 on the top ring 
1, and pressed against the polishing pad 6 by the top ring 1. 
The turntable 5 and the top ring 1 are rotated about their oWn 
aXes to move the polishing pad 6 and the semiconductor 
Wafer 4 relatively to each other in sliding contact for thereby 
polishing the semiconductor Wafer 4. At this time, the 
abrasive liquid Q is supplied from the abrasive liquid supply 
noZZle 9 to the polishing pad 6. The abrasive liquid Q 
comprises, for eXample, an alkaline solution With ?ne abra 
sive grain particles suspended therein. Therefore, the semi 
conductor Wafer 4 is polished by both a chemical action of 
the alkaline solution and a mechanical action of the ?ne 
abrasive grain particles. Such a polishing process is referred 
to as a chemical and mechanical polishing (CMP) process. 

[0008] Another knoWn polishing apparatus employs a 
grinding plate made of abrasive grain particles bonded by a 
synthetic resin for polishing a Workpiece. The grinding plate 
is mounted on the turntable, and an upper surface of the 
grinding plate provides a polishing surface. Since this pol 
ishing apparatus does not employ a soft polishing pad and a 
slurry-like abrasive liquid, it can polish the Workpiece to a 
highly accurate ?nish. The polishing process by the grinding 
plate is also advantageous in that it is less harmful to the 
environment because it discharges no Waste abrasive liquid. 

[0009] The conventional polishing apparatus shoWn in 
FIG. 1 has a spherical bearing 7 positioned betWeen the top 
ring 1 and the top ring drive shaft 8. The spherical bearing 
7 alloWs the top ring 1 to be tilted quickly With respect to the 
top ring drive shaft 8 even When the top ring 1 encounters 
a small slant on the upper surface of the turntable 5. The top 
ring drive shaft 8 is kept in driving engagement With the top 
ring 1 by a torque transmission pin 107 on the top ring drive 
shaft 8 and torque transmission pins 108 on the top ring 1. 
The torque transmission pins 107, 108 are held in sliding 
point-to-point contact With each other. When the top ring 1 
is tilted With respect to the top ring drive shaft 8, the torque 
of the top ring drive shaft 8 is smoothly and reliably 
transmitted to the top ring 1 because the torque transmission 
pins 107, 108 change their point of contact While transmit 
ting the torque. 

[0010] The above conventional polishing apparatus are 
problematic in that While polishing a Workpiece, the polish 
ing apparatus suffer large vibrations oWing to frictional 
forces developed betWeen the turntable and the top ring With 
the Workpiece interposed therebetWeen. An analysis sug 
gests that such large vibrations are caused by a combined 
action of resistant forces by the rotating top ring and the 
rotating turntable Which are rotated independently of each 
other, such resistant forces are depending on frictional forces 
developed betWeen the surface of the Workpiece and the 
surface of the polishing pad or grinding plate and restoring 
forces eXerted by the top ring drive shaft and a turntable 
drive shaft. 

[0011] When the vibrations become greater, the polished 
surface of the Workpiece develops polish irregularities or 
scratches or other surface damage, and hence the Workpiece 
cannot be polished stably. The vibrations may become so 
intensive that the Workpiece may be forcibly detached from 
the top ring and no longer be polished. 
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SUMMARY OF THE INVENTION 

[0012] It is therefore an object of the present invention to 
provide a polishing apparatus Which is capable of preventing 
undue vibrations during a polishing process and of stably 
polishing a Workpiece to a planar mirror ?nish. 

[0013] According to the present invention, there is pro 
vided a polishing apparatus for polishing a Workpiece to a 
planar mirror ?nish by pressing the Workpiece against a 
polishing surface While keeping the Workpiece and the 
polishing surface in sliding motion, comprising a holding 
member for holding the Workpiece, a mechanism for rotat 
ing the holding member, and a bearing supporting an outer 
circumferential surface of the holding member, for suppress 
ing vibrations transmitted to the holder While the Workpiece 
is being polished. 

[0014] The outer circumferential surface of the holding 
member Which holds the Workpiece to be polished is rotat 
ably supported by the bearing for suppressing vibrations of 
the holding member. Vibrations produced oWing to a com 
bined action of frictional forces developed on the surface 
being polished and restoring forces eXerted by drive shafts 
of the holding member and the abrasive member, are maXi 
miZed on the holding member supported by the drive shaft 
Which is relatively small in diameter. Therefore, by holding 
member is rotatably supported at its outer circumferential 
surface by the bearing, vibrations of the holding member are 
suppressed, and hence vibrations of the polishing apparatus 
in its entirety are also suppressed. Consequently, even When 
the rotational speeds of the Workpiece and the abrasive 
member increase or the pressure applied therebetWeen 
increases to develop a frictional force buildup, the polishing 
apparatus is effectively prevented from being unduly 
vibrated, and can polish the Workpiece stably under desired 
operating conditions. 

[0015] As described above, vibrations of the holding 
member can be suppressed because the holding member is 
rotated With its outer circumferential surface being rotatably 
supported by the bearing. This structure is also applicable to 
other polishing apparatus than polishing apparatus Which 
have a top ring and a turntable. Speci?cally, the structural 
details are applicable to a cup-type polishing apparatus in 
Which the Workpiece is arranged With its surface to be 
polished facing upWardly and the abrasive member rotates 
and presses against the Workpiece, and also to a scrolling 
type polishing apparatus in Which the grinding plate or 
polishing pad is arranged With its polishing surface facing 
upWardly and the Workpiece is arranged With its surface to 
be polished facing doWnWardly against the grinding plate or 
polishing pad, Which is caused to make a scrolling motion 
such as circulate orbital motion to polish the Workpiece. 

[0016] The bearing may comprise a mechanical bearing or 
a non-contact-type bearing such as a magnetic bearing. 

[0017] The above and other objects, features, and advan 
tages of the present invention Will become apparent from the 
folloWing 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 

[0018] FIG. 1 is a vertical cross-sectional vieW of a 
conventional polishing apparatus; 
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[0019] FIG. 2 is a perspective vieW of a polishing appa 
ratus according to a ?rst embodiment of the present inven 
tion; 

[0020] FIG. 3 is a vertical cross-sectional vieW of the 
polishing apparatus shoWn in FIG. 2; 

[0021] FIG. 4 is a perspective vieW of a modi?cation of 
the polishing apparatus shoWn in FIG. 2; 

[0022] FIG. 5 is a vertical cross-sectional vieW shoWing in 
detail one eXample of a top ring of the polishing apparatus 
shoWn in FIGS. 2 and 4; 

[0023] FIG. 6 is a perspective vieW of a polishing appa 
ratus according to a second embodiment of the present 
invention; 

[0024] FIG. 7 is a perspective vieW of a polishing appa 
ratus according to a third embodiment of the present inven 
tion; 

[0025] FIG. 8 is a perspective vieW of a polishing appa 
ratus according to a fourth embodiment of the present 
invention; 

[0026] FIG. 9 is a fragmentary vertical cross-sectional 
vieW of a portion of the polishing apparatus shoWn in FIG. 
8; and 

[0027] FIG. 10 is a fragmentary vertical cross-sectional 
vieW of a modi?cation of the polishing apparatus shoWn in 
FIGS. 8 and 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] Like or corresponding parts are denoted by like or 
corresponding reference numerals throughout vieWs. 

[0029] As shoWn in FIGS. 2 and 3, a polishing apparatus 
according to a ?rst embodiment of the present invention 
generally comprises a turntable 5 With a polishing pad or 
grinding plate 6 attached to an upper surface thereof and a 
top ring 1 for holding a semiconductor Wafer 4 Which is a 
Workpiece to be polished. The upper surface of the polishing 
pad or the grinding plate provides a polishing surface. The 
turntable 5 is ?Xed to the upper end of a vertical drive shaft 
11 Which is rotatably supported by bearings (not shoWn) in 
a mount base 10 and can be rotated by a motor and a 
belt-and-pulley mechanism (not shoWn). The top ring 1 is 
?Xed to the loWer end of a vertical drive shaft 8 Which can 
be rotated by a motor and a belt-and-pulley mechanism (not 
shoWn) that are housed in a top ring casing 12. The top ring 
casing 12 also houses bearings by Which the drive shaft 8 is 
rotatably supported, and a presser mechanism such as an air 
cylinder or the like for pressing the top ring 1 toWard the 
turntable 5. Therefore, the top ring 1 can be pressed against 
the turntable 5 While being rotatably supported by the drive 
shaft 8. The top ring casing 12 is supported on the mount 
base 10 by a vertical support shaft 16. The top ring 1 
comprises a disk-shaped element Which holds on its loWer 
surface the semiconductor Wafer 4 to be polished. 

[0030] The top ring 1 has its outer circumferential surface 
supported by a bearing 13 housed in a bearing casing 14. The 
bearing casing 14 is detachably ?Xed to the mount base 10 
by a vertical post 15. 
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[0031] The polishing apparatus shown in FIGS. 2 and 3 
operates as follows: 

[0032] The semiconductor Wafer 4 is attracted to and held 
in a recess in the loWer surface of the top ring 1 by a suction 
force or the like. The top ring 1 holding the semiconductor 
Wafer 4 is moved to a position over the turntable 5, and 
loWered to bring the semiconductor Wafer 4 into contact 
With the polishing pad or grinding plate 6 on the turntable 5. 
The bearing casing 14 is ?xed to the support post 15 and 
?rmly ?xed to the mount base 10. 

[0033] The turntable 5 and the top ring 1 start being 
independently rotated about their oWn axes up to a prede 
termined speed, and the top ring 1 is loWered to press the 
loWer surface of the Wafer 4 to be polished against the 
polishing pad or grinding plate 6 under a predetermined 
pressure. If the polishing pad is employed on the turntable 
5, then an abrasive liquid is supplied onto the polishing pad, 
and the loWer surface of the semiconductor Wafer 4 is 
polished by abrasive grain particles contained in the abrasive 
liquid. If the grinding plate is employed on the turntable 5, 
then loWer surface of the semiconductor Wafer 4 is polished 
by abrasive grains produced and contained in the grinding 
plate. It is preferable that the turntable 5 and the top ring 1 
be rotated at the same speed for uniformly polishing the 
entire loWer surface of the semiconductor Wafer 4. 

[0034] As the speed of the turntable 5 and the top ring 1 
increases, the rate at Which the semiconductor Wafer 4 is 
polished increases. The rate of polishing is also increased 
When the pressure under Which the semiconductor Wafer 4 is 
pressed against the polishing pad or grinding plate 6 by the 
top ring 1 increases. HoWever, an increase in the rotational 
speed of the turntable 5 and the top ring 1 or an increase in 
the pressure applied to the semiconductor Wafer 4 by the top 
ring 1 tends to cause the polishing apparatus to vibrate in its 
entirety. Such vibrations of the polishing apparatus Would be 
liable to increase because the drive shaft 8 of the top ring 1 
is usually relatively small in diameter. 

[0035] According to the embodiment shoWn in FIGS. 2 
and 3, the outer circumferential surface of the top ring 1 is 
rotatably secured ?rmly to the mount base 10 by the bearing 
13. Since the top ring 1 is ?rmly supported on the mount 
base 10, i.e., the bearing casing 14 is ?xed to the mount base 
10, it is effectively prevented from vibrating. Therefore, the 
top ring casing 12 and the support shaft 16 are also pre 
vented from vibrating, and hence the turntable 5 and the 
drive shaft 11 are also prevented from vibrating. 

[0036] FIG. 4 shoWs a modi?cation of the polishing 
apparatus according to the ?rst embodiment shoWn in FIGS. 
2 and 3. 

[0037] According to the modi?cation shoWn in FIG. 4, the 
support post 15 is sWingably supported on the mount base 
10. While the semiconductor Wafer is not polished by the 
polishing apparatus, the support post 15 is sWingable to 
retract the bearing casing 14 aWay from the position above 
the turntable 5. Speci?cally, the mount base 10 has a sWing 
slot D de?ned therein, and the support post 15 is movably 
disposed in the sWing slot D. When the support post 15 
moves along the sWing slot D in either of the directions 
indicated by the arroW d, the bearing casing 14 is alloWed to 
sWing in unison With the top ring 1. The sWing slot D is 
de?ned as an arcuate slot extending about the axis of the 
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support shaft 16 and having a radius of curvature equal to the 
distance from the support shaft 16 to the support post 15. 
While a semiconductor Wafer is being polished by the 
polishing apparatus, the support post 15 is ?rmly ?xed to the 
mount base 10 by a pair of stop bars 25 extending across the 
sWing slot D in sandWiching relation to the support post 15. 
When the polishing of the semiconductor Wafer is ?nished, 
the stop bars 25 are retracted out of the sWing slot D, and the 
support post 15 is moved along the sWing slot D to retract 
the bearing casing 14 and the top ring 1 aWay from the 
turntable 5. In this manner, the semiconductor Wafer 4 Which 
has been kept in close contact With the polishing pad or 
grinding plate 6 on the turntable 5 during the polishing 
process can easily be lifted off and moved aWay. 

[0038] FIG. 5 shoWs in detail an example of the top ring 
1 of the polishing apparatus shoWn in FIGS. 2 and 4. The 
top ring 1 has a top ring body 1a Which supports on its loWer 
surface a resilient mat 2 such as of polyurethane or the like. 
The top ring 1 has a cylindrical guide ring 3 mounted on a 
loWer outer circumferential surface of the top ring body 1a 
for preventing the semiconductor Wafer 4 from being dis 
engaged from the loWer surface of the top ring body 1a 
While the semiconductor Wafer 4 is being polished. The 
semiconductor Wafer 4 is retained in a recess surrounded by 
the guide ring 3 and the resilient mat 2. The surface, to be 
polished, of the semiconductor Wafer 4 is held in contact 
With the polishing pad or grinding plate 6. 

[0039] The top ring body 1a is connected to the drive shaft 
8 by a spherical bearing 7. The drive shaft 8 can be rotated 
by a rotating mechanism comprising a motor and a belt 
and-pulley mechanism (not shoWn) Which are housed in the 
top ring casing 12, for thereby rotating the top ring body 1a 
by a torque transmission pins such as shoWn in FIG. 1. The 
drive shaft 8 can also be loWered by a presser mechanism 
such as an air cylinder or the like housed in the top ring 
casing 12, for thereby pressing the top ring body 1a toWard 
the turntable 5. The semiconductor Wafer 4 held on the loWer 
surface of the top ring body 1a is polished While it is being 
rotated in sliding motion With respect to the polishing pad or 
grinding plate 6 and also being pressed against the polishing 
pad or grinding plate 6. 

[0040] The guide ring 3 is coupled to the top ring body 1a 
by keys 18 such that the guide ring 3 is vertically movable 
With respect to the top ring body 1a and rotatable in unison 
With the top ring body 1a. The guide ring 3 is coupled to a 
guide ring presser 20 by a guide ring bearing 19 such that the 
guide ring 3 is rotatable in a horiZontal plane With respect to 
the guide ring presser 20 and vertically movable in unison 
With the guide ring presser 20. Speci?cally, the guide ring 
bearing 19 has an inner race mounted on an outer circum 
ferential surface of the guide ring 3 and an outer race 
mounted on an inner circumferential surface of the guide 
ring presser 20. The guide ring presser 20 is connected to the 
air cylinder or the like in the top ring casing 12 by vertical 
shafts 21. Therefore, the guide ring presser 20, When loW 
ered by the air cylinder or the like, can press the guide ring 
3 doWn against the polishing pad or grinding plate 6. The 
guide ring presser 20 has its outer circumferential surface 
supported by a bearing 33 housed in a bearing casing 32 
Which is ?rmly secured to the mount base 10 by the support 
post 15. A vibration damper 30 such as an O-ring is 
interposed betWeen the top ring body 1a and the guide ring 



US 2001/0002359 A1 

3 for absorbing vibrations generated While the semiconduc 
tor Wafer 4 is being polished. 

[0041] Even When vibrations are developed by a combined 
action of frictional forces developed betWeen the surface of 
the semiconductor Wafer 4 and the surface of the polishing 
pad or grinding plate 6 and restoring forces eXerted by the 
drive shafts 8, 11, such vibrations are ?rst absorbed by the 
resilient mat 2 and then by the vibration damper 30 inter 
posed betWeen the top ring 1 and the guide ring 3. Greater 
vibrations are transmitted from the surface of the semicon 
ductor Wafer 4 via the resilient mat 2, the top ring 1, and the 
keys 18 to the guide ring 3. HoWever, since the guide ring 
3 is rotatably supported by the bearing 33 housed in a 
bearing case 32 Which is ?rmly secured to the mount base 10 
by the support post 15, such greater vibrations are sup 
pressed by the bearing 33. 

[0042] In FIG. 5, the bearings 19, 33 are illustrated as 
comprising ball bearings. HoWever the bearings 19, 33 may 
comprise plain bearings. In the illustrated embodiment, the 
guide ring 3 is supported by the bearing 19. HoWever, the top 
ring body 1a itself may be supported directly by a bearing. 
In the illustrated embodiment, the top ring body 1a is 
connected to the drive shaft 8 by the spherical bearing 7. 
HoWever, the top ring body 1a may be coupled directly to 
the drive shaft 8. 

[0043] In the illustrated embodiment, the bearing 33 is 
?xed to the mount base 10. HoWever, the bearing 33 may be 
?Xed to a different member, other than the top ring casing 12, 
Which is less subject to vibrations of the top ring 1. 

[0044] FIG. 6 shoWs a polishing apparatus according to 
the second embodiment of the present invention. The pol 
ishing apparatus shoWn in FIG. 6 is of a cup-type con?gu 
ration. As shoWn in FIG. 6, a grinding Wheel holder 41 
supports a ring-shaped grinding Wheel 42 ?Xed to its loWer 
surface. The grinding Wheel holder 41 is actuated by a drive 
mechanism 43 to press the ring-shaped grinding Wheel 42 
against a semiconductor Wafer 4. The drive mechanism 43 is 
reciprocally movable in the directions indicated by the arroW 
AWhile the semiconductor Wafer 4 is being polished by the 
ring-shaped grinding plate 42. While the grinding plate 42 is 
of the ring shape in the illustrated embodiment, it may 
comprise an annular array of small disk-shaped grinding 
Wheel. The semiconductor Wafer 4 is supported on a Wafer 
holder 44 Which is rotatable about its own ads in the 
direction indicated by the arroW B. The Wafer holder 44 is 
?Xedly mounted on a support shaft 45, Which is rotatable by 
a motor (not shoWn) housed in a mount base 48 thereby to 
rotate the semiconductor Wafer 4. The Wafer holder 44 has 
an outer circumferential surface rotatably supported by a 
bearing (not shoWn) housed in a bearing case 46. The 
bearing case 46 is ?rmly ?Xed to the mount base 48 by a 
support post 47. Vibrations developed While the semicon 
ductor Wafer 4 is being polished are suppressed because the 
outer circumferential surface of the Wafer holder 44 is 
supported by the bearing. 

[0045] FIG. 7 shoWs a polishing apparatus according to 
the third embodiment of the present invention. The polishing 
apparatus shoWn in FIG. 7 is of a scrolling-type con?gu 
ration. As shoWn in FIG. 7, a holder 52 With a grinding plate 
or polishing pad 51 attached thereto is supported on a 
support shaft 53 Which can be driven to make a scrolling 
motion in the direction indicated by the arroW D. The term 
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“scrolling motion” used herein means a circulatory rotating 
orbital motion having a radius “d” imparted to the grinding 
plate or polishing pad 51 While the grinding plate or pol 
ishing pad 51 is being translated. A Wafer holder 54 for 
holding a semiconductor Wafer (not shoWn) is ?Xed to a 
support shaft 55 Which can be rotated in the direction 
indicated by the arroW C by a drive mechanism 57. The 
Wafer holder 54 has an outer circumferential surface rotat 
ably supported by a bearing (not shoWn) housed in a bearing 
case 55. The Wafer holder 54 is thus rotatably supported 
While being prevented from radial movement. The bearing 
case 55 is ?rmly ?Xed to a mount base 58 by a support post 
56. The grinding plate or polishing pad 51 held by the holder 
52 has its grinding or polishing surface facing upWardly, and 
the semiconductor Wafer is held by the Wafer holder 54 With 
its surface, to be polished, facing doWnWardly. The semi 
conductor Wafer is rotated by the drive mechanism 57 and 
pressed against the grinding plate or polishing pad 51. The 
semiconductor Wafer is polished as the grinding plate or 
polishing pad 51 makes the scrolling motion and the semi 
conductor Wafer is rotated and pressed against the grinding 
plate or polishing pad 51. Even When vibrations are devel 
oped by a combined action of frictional forces developed 
betWeen the surface of the semiconductor Wafer and the 
surface of the grinding plate or polishing pad 51 and 
restoring forces eXerted by the support shaft 55, such vibra 
tions are suppressed because the Wafer holder 54 is rotatably 
supported by the bearing in the bearing case 55. 

[0046] FIGS. 8 and 9 shoW a polishing apparatus accord 
ing to the fourth embodiment of the present invention. The 
polishing apparatus shoWn in FIGS. 8 and 9 is free of a top 
ring shaft and top ring support arm. The polishing apparatus 
has a grinding plate or polishing pad 61 mounted on a 
turntable rotatably supported by a support shaft 62. A 
semiconductor Wafer 4 to be polished is held by a top ring 
63 Which has no support shaft and no top ring support arm, 
and pressed against the grinding plate or polishing pad 61. 
The top ring 63 has its outer circumferential surface rotat 
ably supported by a bearing 64a housed in a bearing case 64. 
The bearing case 64 is ?Xed to a mount base 70 by an arm 
64b and a support post 66. The top ring 63 is rotatable by a 
motor 69 disposed in the support post 66 via a belt 65. The 
support post 66 also houses a pressing cylinder 67 for 
loWering the bearing case 64 to impose a vertical load on the 
surface, to be polished, of the semiconductor Wafer 4. 
Vibrations developed by the semiconductor Wafer 4 being 
polished and transmitted to the top ring 63 are suppressed 
because the outer circumferential surface of the top ring 63 
is rotatably supported by the bearing 64a housed in the 
bearing case 64. In this embodiment, because the top ring 63 
is rotatably supported by the bearing, Which is ?Xed to the 
mount base, it needs not the top ring support arm such as 
shoWn in FIG. 2, numeral 12. Therefore, the siZe of the 
polishing apparatus becomes compact in height. 
[0047] FIG. 10 shoWs a modi?cation of the polishing 
apparatus according to the fourth embodiment shoWn in 
FIGS. 8 and 9. The modi?ed apparatus has a magnetic 
bearing 71 by Which the top ring 63 is rotatably supported. 
The magnetic bearing 71 comprises an electromagnet Whose 
magnetically attractive forces are controlled to keep the top 
ring 63 in a levitated position out of physical contact With 
the magnetic bearing 71. The top ring 63 is thus magneti 
cally held in a constant position regardless of disturbances 
applied thereto. Accordingly, the top ring 63 is prevented 
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from being unduly vibrated by disturbances. The top ring 63 
has an upper end 63a connected to a pressure transmitting 
beam 65a connected to the pressing cylinder 67 in the 
support post 66. The magnetic bearing 71 imparts rotating 
forces to the top ring 63 out of contact thereWith. The 
semiconductor Wafer 4 held by the top ring 63 is polished by 
the rotation of the grinding plate or polishing pad 61, the 
rotation of the semiconductor Wafer 4, and the pressure 
applied from the pressing cylinder 67 to the semiconductor 
Wafer 4. Vibrations transmitted from the semiconductor 
Wafer 4 to the top ring 63 are suppressed by the magnetic 
bearing 71. 

[0048] The conventional polishing apparatus have had a 
spline shaft, a top ring arm, a sWing shaft, and other parts 
supporting the top ring, and those parts have been designed 
for large rigidity in order to suppress vibrations developed in 
the polishing apparatus. Therefore, the conventional polish 
ing apparatus have been very heavy and large in siZe. 
According to the present invention, hoWever, since the 
holder for holding the Workpiece to be polished is rotatably 
supported by the bearing, the holder is prevented from being 
unduly vibrated. Therefore, various shafts and arms associ 
ated With the Workpiece holder are not required to be highly 
rigid, and the polishing apparatus can thus be reduced in 
Weight and made compact. 

[0049] In the above embodiments, the holder for holding 
the Workpiece to be polished is rotatably supported at its 
outer circumferential surface by the bearing for suppressing 
vibrations transmitted thereto. In the cup-type or scrolling 
type polishing apparatus, the holder Which holds the grind 
ing plate or polishing pad may be rotatably supported at its 
outer circumferential surface by a bearing for suppressing 
vibrations transmitted thereto. 

[0050] Although certain preferred embodiments of the 
present invention have been shoWn and described in detail, 
it should be understood that various changes and modi?ca 
tions may be made therein Without departing from the scope 
of the appended claims. 

What is claimed is: 
1. A polishing apparatus comprising: 

a mount base; 

a turntable having a polishing surface, said turntable 
being mounted on said mount base; 

a top ring for holding a Workpiece to be polished and 
pressing the Workpiece against said polishing surface 
under a predetermined pressure to polish the Workpiece 
to a planar mirror ?nish, 

a bearing, said top ring being rotatably supported at an 
outer circumferential surface thereof by said bearing; 
and 

May 31, 2001 

a support mechanism ?xing said bearing to said mount 
base. 

2. A polishing apparatus according to claim 1, Wherein 
said top ring has a holding region on a loWer surface thereof 
for holding said Workpiece and a drive shaft connected to an 
upper surface thereof, further comprising a bearing casing 
housing said bearing therein, said bearing casing being ?xed 
to said mount base by said support mechanism. 

3. A polishing apparatus according to claim 1, Wherein 
said top ring comprises a top ring body and a guide ring 
disposed on an outer circumferential surface of said top ring 
body for preventing the Workpiece from being disengaged 
during polishing, and said bearing includes a race mounted 
on an outer circumferential surface of said guide ring. 

4. A polishing apparatus according to claim 3, further 
comprising a vibration damper interposed betWeen said top 
ring body and said guide ring. 

5. A polishing apparatus for polishing a Workpiece to a 
planar mirror ?nish by pressing the Workpiece against a 
polishing surface While keeping the Workpiece and the 
polishing surface in sliding motion, comprising: 

a holding member for holding the Workpiece; 

a mechanism for rotating said holding member; and 

a bearing for supporting an outer circumferential surface 
of said holding member, for suppressing vibrations 
transmitted to said holder While the Workpiece is being 
polished. 

6. A polishing apparatus according to claim 5, Wherein 
said holding member having means for holding the Work 
piece With a surface thereof to be polished facing upWardly, 
further comprising means for rotating said holding member 
While the outer circumferential surface thereof is being 
supported by said bearing, and an abrasive member having 
the polishing surface doWnWardly against the surface to be 
polished of the Workpiece, and rotating and/or reciprocally 
moving the abrasive member thereby to polish the Work 
piece. 

7. A polishing apparatus according to claim 5, further 
comprising an abrasive member having the polishing surface 
facing upWardly, said holding member having the Workpiece 
With a surface thereof to be polished facing doWnWardly 
against the abrasive member, and rotating the Workpiece 
thereby to polish the Workpiece, While the outer circumfer 
ential surface of said holding member is being supported by 
said bearing. 

8. A polishing apparatus according to claim 7, further 
comprising means for imparting a scrolling motion to said 
abrasive member. 

9. A polishing apparatus according to claim 5, Wherein 
said bearing comprises a magnetic bearing. 

* * * * * 


