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CMPAPPARATUS AND CMP METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is the National Stage of Interna 
tional Application No. PCT/JP2013/000917 having an Inter 
national Filing Date of 19 Feb. 2013, which designated the 
United States of America, and which International Applica 
tion was published under PCT Article 21 (s) as WO Publica 
tion 2014/128754 A1, the disclosures of which are incorpo 
rated herein by reference in their entireties. 

BACKGROUND 

0002 The presently disclosed embodiment relates to a 
chemical mechanical polishing (CMP) apparatus and CMP 
method for polishing unevenness on a Surface of an insulation 
film, a metal film, or a semiconductor film formed on a main 
surface of a semiconductor wafer or resin mold to be flat. 
0003. Today’s semiconductor integrated circuits have a 
multi-layer wiring structure due to miniaturization and high 
integration. Conventional wiring forming processes for a 
multi-layer wiring structure process a metal Such as Al depos 
ited on an insulation film by lithography and dry etching to 
form a metal wiring pattern. However, recent multi-layer 
wiring forming processes have employed a damascene pro 
cess for copper wiring. 
0004. In addition, in producing an electronic component 
with fine line widths, such as a coil element using a transfer 
mold made of metal or resin, copper deposited on a mold by 
a plate processing is polished to be flat by CMP, and is left 
only in via holes or wiring gutters to form an embedded 
copper wiring. 
0005 FIG. 7A shows a CMP method using a typical CMP 
apparatus 700 as described in Japanese Patent Publication 
No. 2007-012936. This CMP method presses a rotating head 
(upper surface plate) 740 which fixedly holds a polishing 
object 730 such as a semiconductor wafer with its surface to 
be polished faced downward (face down) against a rotating 
table (lower surface plate) 720 to which a polishing cloth or 
polishing pad 710 is pasted, and Supplies liquid slurry (pol 
ishing agent) 760 onto the polishing pad 710 through a nozzle 
750 while rotating the rotating head 740 and rotating table 
720 respectively to scrape a film of a lower surface (surface to 
be processed) of the polishing object 730 by chemical action 
and mechanical polishing to be flat. 
0006 Conventionally, a load was maintained constant 
over the entire surface of the polishing object 730 and com 
bined speed of the speed generated by the rotation of the 
polishing pad 710 and the speed of the polishing object 730 
was controlled so as to be substantially uniform in the surface 
to be processed, in order to improve in-plane uniformity of 
polishing rate on the polishing object 730. 
0007. However, in the above-mentioned CMP method, 
when the cross-sectional shape in a through-thickness direc 
tion of the polishing object 730 is uniform, or has no waviness 
over the entire surface to be polished and is flat, polishing is 
performed so that polishing range has a certain thickness as 
shown in FIG. 7B. However, when the polishing object 730 
which has a cross-sectional shape in a through-thickness 
direction with waviness is polished, the surface of the polish 
ing object 730 cannot be polished according to the waviness. 
Thus, polishing thickness within the polishing range varies as 
shown in FIG. 7C. 
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0008 Japanese Patent Publication No. 2000-263425 and 
Japanese Patent Publication No. 2002-246346 describe CMP 
apparatuses which can polisha wafer having a cross-sectional 
shape with waviness according to the waviness. 
0009. The CMP apparatus described in Japanese Patent 
Publication No. 2000-263425 has a rotational axis orthogonal 
to a central axis of a rotating table (turn table), is provided 
with a tool holder movable in a direction parallel to the 
rotational axis by a linear movement mechanism, places a 
plurality of arc-like grind stones along an outer circumfer 
ence of this tool holder, and individually controls forces for 
pressing these grind Stones against a polishing object so as to 
follow the waviness. 

0010. In addition, the apparatus described in Japanese 
Patent Publication No. 2000-246346 holds a wafer in a wafer 
holder while maintaining initial deformation and amount of 
warpage constant, includes a plurality of tubes for partially 
pressing a polishing pad depending on Surface conditions 
Such as unevenness on a Surface of the wafer, and controls 
pressures applied by these respective tubes to uniformly pol 
ish in the surface of the wafer. 

0011. However, all the above apparatuses have a disadvan 
tage of complicated control mechanism. 

SUMMARY 

0012. The presently disclosed embodiment is made to 
solve the above-mentioned problems and has an objective to 
provide a CMP method and CMP apparatus able to polish a 
polishing object having across-sectional shape with waviness 
according to the waviness and capable of attaining stable 
polish processing, using a relatively simple control mecha 
1S. 

0013. In order to achieve the above-mentioned objective, 
the chemical mechanical polishing apparatus in a first aspect 
of the presently disclosed embodiment is a chemical 
mechanical polishing apparatus, wherein a rotating head hav 
ing a polishing pad mounted thereon whose contact area with 
a polishing object is Smaller than Surface area of the polishing 
object is pressed against and brought into contact with a 
Surface of the polishing object mounted face up on a table, and 
is rotated with the table at rest while supplying slurry onto a 
contact surface to polish for a predetermined time, and then 
the rotating head is moved within the surface of the polishing 
object to polish the entire surface of the polishing object 
sequentially, comprising a pressure adjustment mechanism 
for maintaining a pressing load on the contact surface con 
stant during polishing. 
0014. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, the pressure adjustment 
mechanism comprises a Support shaft Supporting the table 
along its central axis, a cylinder slidably holding the Support 
shaft along the central axis, a pressure chamber having an air 
inlet and an air outlet and formed in the cylinder, and an air 
pressure adjustment means provided on the Support shaft 
located in the pressure chamber. 
0015. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, the air pressure adjust 
ment means comprises a separation wall separating the pres 
Sure chamber into a first pressure chamber having the air inlet 
and a second pressure chamber having the air outlet, and 
adjusts the amount of air moving from the first pressure 
chamber to the second pressure chamber through a minute 
opening provided in the separation wall or a clearance 
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between the separation wall and an inner wall surface of the 
cylinder to control air pressure in the pressure chamber. 
0016. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, the pressure adjustment 
mechanism comprises an inner cylinder horizontally holding 
the table on its upper Surface and having a pressure chamber 
formed therein, an outer cylinder slidably holding the inner 
cylinder along its central axis, a base having an air inlet and an 
air outlet and holding the outer cylinder, and an air pressure 
control unit adjusting the amount of airflowing in the air inlet 
and out the air outlet to control air pressure in the pressure 
chamber. 
0017. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, the table is removably 
attached to the Support shaft. 
0018. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, the table is removably 
attached to the upper surface of the inner cylinder. 
0019. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, a nozzle for Supplying 
slurry is placed close to the rotating head and Supplies slurry 
while moving in synchronization with the movement of the 
rotating head. 
0020. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, a container capable of 
storing slurry is attached to the table. 
0021. In the chemical mechanical polishing apparatus of 
the presently disclosed embodiment, a recess is provided near 
the center of a polishing object facing surface of the rotating 
head. 
0022. In addition, the chemical mechanical polishing 
method in a second aspect of the presently disclosed embodi 
ment is a chemical mechanical polishing method, wherein a 
rotating head having a polishing pad mounted thereon whose 
contact area with a polishing object is Smaller than Surface 
area of the polishing object is pressed againstand brought into 
contact with a Surface of the polishing object mounted face up 
on a table, and is rotated with the table at rest while supplying 
slurry onto a contact Surface to polish for a predetermined 
time, and then the rotating head is moved within the surface of 
the polishing object to polish the entire surface of the polish 
ing object sequentially, wherein a pressing load on the contact 
Surface is maintained constant during polishing. 
0023. In the chemical mechanical polishing method of the 
presently disclosed embodiment, the Surface of the polishing 
object is divided into a plurality of regions to be polished, and 
the rotating head is sequentially pressed against and brought 
into contact with them to polish as polishing time is varied 
according to section thickness of each divided region to be 
polished. 
0024. According to the chemical mechanical polishing 
apparatus and method of the presently disclosed embodi 
ment, even though waviness exists on a surface to be polished 
of a polishing object, polishing according to the waviness is 
possible. Stable polish processing can therefore be attained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIGS. 1A and 1B are perspective views showing a 
structure of main portions of the CMP apparatus according to 
the presently disclosed embodiment. 
0026 FIG. 2 is a cross-sectional view showing an example 
of a pressure adjustment mechanism of the CMP apparatus 
according to the presently disclosed embodiment. 
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0027 FIG.3 is a view showing a schematic structure of the 
CMP apparatus according to one aspect of the presently dis 
closed embodiment. 
0028 FIG. 4 is a block diagram showing an example of the 
air pressure control unit shown in FIG. 3. 
0029 FIG. 5 is a cross-sectional view showing another 
aspect of the pressure adjustment mechanism of the CMP 
apparatus according to the presently disclosed embodiment. 
0030 FIG. 6 is a schematic structure view of the CMP 
apparatus with the air pressure control unit 640 shown in FIG. 
5 according to one aspect of the presently disclosed embodi 
ment. 

0031 FIGS. 7A-7C are perspective views showing a struc 
ture of main portions of a conventional CMP apparatus. 
0032 FIG. 8 is a cross-sectional view showing a state 
where a slurry storage container is attached to a table. 
0033 FIGS. 9A and 9B are cross-sectional views showing 
a structure of a slurry liquid attachment 800. 
0034 FIG. 10 is a view showing a control mechanism of a 
rotating head 140. 
0035 FIGS. 11A-11C are views showing a rotating head 
provided with a recess. 

DETAILED DESCRIPTION 

0036 Preferred aspects of the presently disclosed embodi 
ment will be described below by reference to the accompa 
nying drawings. 
0037 FIGS. 1A and 1B are perspective views showing a 
structure of main portions of the CMP apparatus 100 accord 
ing to the presently disclosed embodiment. In the CMP appa 
ratus according to the presently disclosed embodiment, a 
polishing object 130 which is uneven or has waviness on its 
Surface and is a target for a wafer or resin mold is mounted on 
a table 120 with a surface to be polished faced upward (face 
up). Thus, considering that the area of the mounting Surface of 
the table 120 is slightly larger than the surface area of the 
polishing object 130 and the polishing object 130 commonly 
used is a circular disc whose diameter is 4 inches, it is very 
small compared to the conventional CMP apparatus shown in 
FIGS. 7A-7C. 
0038 A rotating head 140 having a polishing pad 110 
mounted thereon is operated to be pressed against and 
brought into contact with the surface of the polishing object 
130. It should be noted that it is clearly shown in FIGS. 1A 
and 1B that the contact area between the rotating head 140 
and the polishing object 130 is sufficiently smaller than the 
Surface area of the polishing object. Thus, the rotating head 
140 having the polishing pad 110 mounted thereon has only 
local contact with the polishing object 130. Then, after pol 
ishing one contact Surface of a contact portion by rotating the 
rotating head 140 for a predetermined time, the rotating head 
140 is horizontally moved along X and Y axes by a predeter 
mined distance to polish a different contact surface. In this 
manner, the rotating head 140 is moved in the surface of the 
polishing object 130 in the directions of X and Y axes to 
polish the entire Surface sequentially. 
0039 Thus, in the CMP apparatus of the presently dis 
closed embodiment, polishing is performed by rotating and 
moving only the rotating head 140 while the table 120 does 
not rotate and remains at rest. In addition, a nozzle 150 which 
is close to the rotating head 140 and Supplies slurry onto a 
contact surface is placed, and this nozzle 150 supplies slurry 
while moving in synchronization with the movement of the 
rotating head 140. In this manner, the synchronization of the 
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movement of the nozzle 150 and that of the rotating head 140 
makes it possible to supply slurry onto the contact Surface 
efficiently. 
0040. The main feature of the presently disclosed embodi 
ment is to reduce a contact Surface and maintain a pressing 
load on the contact Surface during polishing constant. This 
makes polishing amount in a thickness direction per a prede 
termined time over the entire contact Surface constant. 

0041 As seen above, the CMP apparatus of the presently 
disclosed embodiment is designed so that the area of the 
contact Surface is considerably smaller than the Surface area 
of the polishing object 130. Thus, even with waviness on a 
surface of the polishing object 130, the contact surface is 
placed along the waviness, which makes polishing amount 
COnStant. 

0042. As a result, polishing range can be maintained at a 
certain thickness along the waviness of the polishing object, 
as shown in FIG. 1B. 

0043. As described above, the presently disclosed 
embodiment divides the surface of the polishing object into a 
plurality of regions to be polished and polishes them sequen 
tially with a certain load for a predetermined time, however, 
Some unevenness in section thickness may be caused depend 
ing on the degree of waviness of the polishing object. 
0044. In this case, polishing time should be varied in 
response to the section thickness. As mentioned above, the 
CMP apparatus of the presently disclosed embodiment has 
the main feature of maintaining a load on a contact surface 
(hereinafter referred to as a local load) constant. Next, an 
aspect of a pressure adjustment mechanism for realizing Such 
a feature will be described. 

0045 FIG. 2 is a cross-sectional view showing an aspect of 
a pressure adjustment mechanism of the CMP apparatus 
according to the presently disclosed embodiment. The pres 
Sure adjustment mechanism shown in FIG. 2 has a Support 
shaft 160 supporting a table 120 along its central axis 122, a 
cylinder 200 slidably holding this support shaft 160 along the 
central axis 122, and a base 250 on which this cylinder 200 is 
fixedly placed. The center of the cylinder 200 is provided with 
a through hole 240 for slidably moving the support shaft 160 
up and down and the base 250 is also provided with an 
opening 242 for receiving the support shaft 160 by its bottom 
end. The support shaft 160 can slide up and down since it is 
sandwiched and supported between bearings 230 and 232 
provided respectively at the upper and bottom portions inside 
the cylinder 200. A pressure chamber 210 having an air inlet 
202 and an air outlet 204 is formed in the cylinder 200. 
0046. The pressure chamber 210 is separated into a first 
pressure chamber 206 having the air inlet 202 and a second 
pressure chamber 208 having the air outlet 204. A separation 
wall for this separation can be formed by providing a part of 
the support shaft 160 located in the pressure chamber 210 
with a first shaft diameter expanded portion 162 and a second 
shaft diameter expanded portion 164 and bringing an outer 
diameter portion of the second shaft diameter expanded por 
tion 164 into slidable contact with an inner wall surface of the 
pressure chamber 210. This second shaft diameter expanded 
portion 164 is formed thinly and has one or more minute 
openings 166 whose each diameter is about 100 um formed 
therein. It should be noted that this opening 166 is not indis 
pensable if a prescribed clearance is provided between the 
second shaft diameter expanded portion 164 and the inner 
wall surface of the cylinder 200. 
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0047. In the cylinder 200 configured as described, when 
compressed air 260 of a predetermined air pressure flows in 
the first pressure chamber 206 through the airinlet 202, the air 
then flows into the second pressure chamber 208 through the 
opening 166 and flows out through the air outlet 204. The 
support shaft 160 is pushed upward by a pressure difference 
between the first pressure chamber 206 and the second pres 
sure chamber 208 which difference is caused because the 
opening 166 is minute, and rests at a position which balances 
gravity of total mass of the support shaft 160 and the table 120 
supported thereby. This rest position is determined by the 
pressure of the compressed air 260 flowing in the airinlet 202. 
0048 Hence if the lower surface of the rotating head 140 is 
controlled so as to be set below a raised position of the table 
120, it is pressed against and brought into contact with the 
table 120 with a certain load determined by the pressure of the 
compressed air 260. 
0049. A certain load required for polishing can be set by 
controlling the pressure of the compressed air. 
0050 FIG.3 is a view showing a schematic structure of the 
CMP apparatus according to one aspect of the presently dis 
closed embodiment. It should be noted that same elements as 
shown in FIGS. 1A, 1B, and FIG. 2 are given same reference 
numerals and a detailed description thereof will be left out. 
0051. The CMP apparatus of the presently disclosed 
embodiment is provided with an up-and-down/movement/ 
rotation control unit 302 for controlling up-and-down/move 
ment/rotation of the rotating head 140, a slurry Supply unit 
304 for supplying slurry to the nozzle 150, an air pressure 
control unit 306 for controlling air pressure of the compressed 
air 260, a pressure sensor 308 for detecting a pressing load on 
the contact surface, and a main control unit 310 for control 
ling the up-and-down/movement/rotation control unit 302, 
the slurry supply unit 304, and the air pressure control unit 
306. 
0.052 The up-and-down/movement/rotation control unit 
302 is to control a stop position of the rotating head 140, an 
amount or timing of movement in X-Y directions, and the 
number of rotations of the rotating head 140, and controls 
them by sending a control command 402 to the rotating head 
140 based on a control command 404 from the main control 
unit 310. 
0053. The slurry supply unit 304 is to control to supply 
slurry while moving the nozzle 150 in synchronization with 
the movement of the rotating head 140, and controls the 
nozzle 150 based on a control command 408 from the main 
control unit 310. 
0054 The air pressure control unit 306 is to control air 
pressure of the compressed air 260 supplied to the air inlet 
202, and controls it based on a control command 410 from the 
main control unit 310. 
0055. In the presently disclosed embodiment, the pressure 
adjustment mechanism shown in FIG. 2 is operated so as to 
maintain a pressing load on the contact Surface between the 
polishing pad 110 and the polishing object 130 at a predeter 
mined constant value and the pressing load after operation 
can be measured with, for example, a pressure sensor 308 
provided at a desired position of the rotating head 140. Then, 
the main control unit 310 sends a control command 410 to the 
air pressure control unit 306 based on a pressure signal 406 
from the pressure sensor 308 so that this pressure signal 
becomes a predetermined value and thereby the air pressure 
control unit 306 adjusts air pressure of the compressed air 
260. 
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0056 FIG. 4 is a block diagram showing an example of the 
air pressure control unit 306. 
0057 The air pressure control unit 306 includes a pressure 
control circuit 450 which operates receiving the control com 
mand 410 from the main control unit 310, a pressure source 
420, a valve 430, and a pressure gauge 440. For example, the 
pressure source 420 is a bottle of compressed air. Compressed 
air from the pressure source 420 passes through the valve 430 
and the pressure gauge 440, becomes the compressed air 260 
for supply, and is supplied to the air inlet 202. The pressure 
control circuit 450 adjusts an opening/closing amount of the 
valve 430 based on a measured value by the pressure gauge 
440 to control air pressure of the compressed air 260 for 
Supply to a desired level. 
0058 FIG. 5 is a cross-sectional view showing another 
aspect of a pressure adjustment mechanism of the CMP appa 
ratus according to the presently disclosed embodiment. The 
pressure adjustment mechanism shown in FIG.5 has an inner 
cylinder 610 which horizontally holds the table 120 on its 
upper surface 612 and has a pressure chamber 600 formed 
therein, an outer cylinder 620 which slidably holds this inner 
cylinder 610 along its central axis 122, a base 630 which has 
an air inlet 602 and an air outlet 604 and holds the outer 
cylinder 620 by a lower part, and an air pressure control unit 
640 which controls air pressure in the pressure chamber 600 
by adjusting an amount of the air flowing in the air inlet 602 
(Air IN) and out the air outlet 604 (Air OUT). 
0059. The outer wall surface of the inner cylinder 610 is 
brought into slidable contact with the inner wall surface of the 
outer cylinder 620. 
0060. In the pressure adjustment mechanism configured 
as described, when compressed air of a predetermined air 
pressure flows in the pressure chamber 600 through the air 
inlet 602 via the air pressure control unit 640, the air pressure 
in the pressure chamber 600 increases according to an amount 
of air flowing out the air outlet 604. 
0061 The inner cylinder 610 is pushed upward due to the 
increase in air pressure and rests at a position which balances 
gravity of total mass of the inner cylinder 610 and the table 
120 held thereby. This rest position is determined by the air 
pressure in the pressure chamber 600. 
0062 Hence, if the lower surface of the rotating head 140 

is controlled so as to be set below a raised position of the table 
120, it is pressed against and brought into contact with the 
table 120 with a certain load determined by the air pressure in 
the pressure chamber 600. 
0063 As described above, a certain load required for pol 
ishing can be set by controlling the air pressure in the pressure 
chamber 600 with the air pressure control unit 640. 
0064 FIG. 6 is a view showing a schematic structure of the 
CMP apparatus with the air pressure control unit 640 shown 
in FIG. 5 according to one aspect of the presently disclosed 
embodiment. It should be noted that same elements as shown 
in FIG. 5 are given same reference numerals and a detailed 
description thereof will be left out. 
0065. The air pressure control unit 640 includes a com 
pression pump 642 which compresses air from the outside to 
produce compressed air, an air valve 644 which adjusts an 
amount of compressed air to be supplied, a mass flow con 
troller (MFC) 646 which controls a flow rate of the com 
pressed air flowing in an air inlet 602, a needle valve 648 
which is connected to an air outlet 604 and controls an amount 
of air flow, and a pressure relief valve 650. Controlling the 
opening of the needle valve 648 by a control command 646a 

Jan. 7, 2016 

from the MFC 646 makes it possible to maintain a flow rate of 
the compressed airflowing in the air inlet at a predetermined 
value, control the air pressure in the pressure chamber 600 to 
a desired level, and obtain a certain load required. 
0066. It should be noted that although the table 120 is 
fixedly attached to the support shaft 160 or the upper surface 
612 of the inner cylinder 610 in the above-described embodi 
ment, the table 120 can be attached removably. 
0067. In addition, slurry is supplied from the slurry supply 
unit 304 through the nozzle 150 in the above-described 
embodiment, but the polishing object 130 can be polished in 
a state of being constantly immersed in slurry. 
0068 FIG. 8 is a cross-sectional view showing polishing 
in a state where a slurry storage container is attached to the 
table 120. 
0069. A container 500 capable of storing slurry is attached 
to the table 120 or the support shaft 160 and polishing is 
performed in the container 500 filled with slurry 550. 
0070 FIGS. 9A and 9B are cross-sectional views showing 
a structure of a slurry liquid attachment 800 in which the 
container 500 capable of storing slurry is attached to a remov 
able table 120. 
(0071. The table 120 must have a predetermined thickness 
and its upper and lower surfaces must have sufficient flatness. 
In order to removably mount the slurry liquid attachment 800 
on the upper surface 612 of the inner cylinder 610 shown in 
FIG. 5 or the support shaft 160 shown in FIG. 2, pins 802 as 
shown in FIG. 9A are inserted into insertion openings (not 
shown) provided on the upper surface 612 of the inner cylin 
der 610, or a screw hole 804 as shown in FIG.9B is engaged 
with a male screw (not shown) provided on the top of the 
support shaft 160. 
0072 Polishing amount can be controlled by changing a 
concentration, particle diameter, or material of the slurry 
liquid according to the nature of a film to be polished or 
polishing amount. 
0073 Exchange of the slurry liquid can be easily per 
formed by changing the attachment 800. It can also be per 
formed by sucking out the currently-used slurry liquid and 
replacing it with slurry liquid of a different concentration, 
particle diameter, or material. 
0074 FIG. 10 is a view showing a control mechanism of 
the rotating head 140. 
0075) The rotating head 140 is attached to a high speed 
rotary motor 170, which is attached to a 3-axis (X, Y, Z) 
control robot. 
0076. The 3-axis control robot 180 controls rotation and 
movement in axial directions of the rotating head 140. 
I0077. Attaching the rotating head 140 to the high speed 
rotary motor 170 clampedly makes it easy to replace the 
rotating head 140 according to polishing conditions. In addi 
tion, preparing the necessary number of 3-axis control robots 
180 makes it possible to replace the 3-axis control robot 180 
entirely. 
(0078. It should be noted that controlling factors on polish 
ing according to the presently disclosed embodiment include 
the following: 

0079 1) Retention time of the rotating head on a contact 
surface; 

0080 2) Concentration, particle diameter, and material 
of the slurry liquid; 

I0081. 3) Pressing load; 
I0082) 4) Material of the rotating head and shape of a 

contact surface; and 
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I0083 5) Rotational and horizontal movement speeds of 
the rotating head 

0084 Controlling each of these factors appropriately 
makes it possible to realize a desired polishing. 
0085. In addition, the reason is uncertain, but an observa 
tion result by the present inventors revealed that the surface of 
the polishing object 130 could be polished more uniformly 
along waviness by providing a recess 145 near the center of a 
polishing object facing surface 147 of the rotating head 140 as 
shown in FIG. 11A. 
I0086. It is presumed that this is either because a pressing 
load applied to the polishing pad decreases at the recess 145 
or because slurry easily collects at the recess 145, but details 
are unknown. 
0087. When polishing was performed using the rotating 
head 140 which has a hole 148 opened near the center and is 
provided with connection holes 149 reaching the hole 148 
from the side wall as shown in FIG. 11B, it was found that the 
polishing could be performed more uniformly. This seems to 
be because the rotation of the rotating head 140 makes the 
inside of the hole 148 negative pressure to suck out the slurry. 
0088. In addition, when the polishing surface of the rotat 
ing head 140 was provided with connecting grooves 144 
connecting toward the recess 145 near the center as shown in 
FIG. 11C, the similar result could be obtained. 
0089. This is considered to be because the slurry is taken 
more due to the connecting grooves 144. 
0090. As above, the presently disclosed embodiment has 
been described based on the aspects, but it is not limited 
thereto. 
0091. It is obvious to one having ordinary skill in the art 
that the pressure adjustment mechanism used in the presently 
disclosed embodiment may be variously modified. For 
example, the above-described aspect is designed to provide a 
pressure sensor and feed back a pressure signal from this 
pressure sensor to adjustair pressure, but the magnitude of the 
pressing load set once may be designed not to have to be 
changed during polishing without using the pressure sensor. 
In addition, providing a mechanism to tilt the rotating head 
along waviness makes it possible to uniformly polish more 
accurately along the waviness. 
0092. In addition, the area of the contact surface of the 
rotating head may be adjusted, depending on the period of the 
waviness, so as to be large when the period is long or to be 
small when the period is short. The presently disclosed 
embodiment can be preferably applied to a mirror finish of a 
mold, or release of a thin film of up to 100 nm in film thick 
CSS. 

0093. In addition, it can be applied not only to a surface 
finish of a three-dimensional structure, lens, and an object 
fabricated by Stereolithography but also to Such as a spherical 
silicon or nanoimprinting. 

DESCRIPTION OF REFERENCE NUMERALS 

(0094) 110: Polishing pad 
0.095 120: Table 
(0096) 130: Polishing object 
(0097. 140: Rotating head 
0098. 145: Recess 
0099 150: Nozzle 
0100 160: Support shaft 
0101 162: First shaft diameter expanded portion 
0102 164: Second shaft diameter expanded portion 
(0103) 166: Minute opening 
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0104 200: Cylinder 
0105 202: Air inlet 
01.06. 204: Air outlet 
01.07 210: Pressure chamber 
01.08 500: Container 
0109) 550: Slurry 
0110 600: Pressure chamber 
0111 610: Inner cylinder 
0112 620: Outer cylinder 
0113 630: Base 
0114 640: Air pressure control unit 
What is claimed is: 
1. A chemical mechanical polishing apparatus, comprising 

a rotating head having a polishing pad mounted thereon 
whose contact area with a polishing object is Smaller than 
Surface area of the polishing object is pressed against and 
brought into contact with a Surface of the polishing object 
mounted face up on a table, and is rotated with the table at rest 
while Supplying slurry onto a contact Surface to polish for a 
predetermined time, and then the rotating head is moved 
within the surface of the polishing object to polish the entire 
Surface of the polishing object sequentially, further compris 
ing a pressure adjustment mechanism for maintaining a press 
ing load on the contact surface constant during polishing. 

2. The chemical mechanical polishing apparatus according 
to claim 1, wherein the pressure adjustment mechanism com 
prises: a Support shaft Supporting the table along its central 
axis; a cylinder slidably holding the Support shaft along the 
central axis; a pressure chamber having an air inlet and an air 
outlet and formed in the cylinder, and an air pressure adjust 
ment means provided on the Support shaft located in the 
pressure chamber. 

3. The chemical mechanical polishing apparatus according 
to claim 2, wherein the air pressure adjustment means com 
prises a separation wall separating the pressure chamber into 
a first pressure chamber having the air inlet and a second 
pressure chamber having the air outlet, and adjusts the 
amount of air moving from the first pressure chamber to the 
second pressure chamber through a minute opening provided 
in the separation wall or a clearance between the separation 
wall and an inner wall surface of the cylinder to control air 
pressure in the pressure chamber. 

4. The chemical mechanical polishing apparatus according 
to claim 1, wherein the pressure adjustment mechanism com 
prises: an inner cylinder horizontally holding the table on its 
upper Surface and having a pressure chamber formed therein; 

an outer cylinder slidably holding the inner cylinder along 
its central axis; a base having an air inlet and an air outlet 
and holding the outer cylinder, and an air pressure con 
trol unit adjusting the amount of air flowing in the air 
inlet and out the air outlet to control air pressure in the 
pressure chamber. 

5. The chemical mechanical polishing apparatus according 
to claim 2, wherein the table is removably attached to the 
Support shaft. 

6. The chemical mechanical polishing apparatus according 
to claim 4, wherein the table is removably attached to the 
upper Surface of the inner cylinder. 

7. The chemical mechanical polishing apparatus according 
to claim 1, wherein a nozzle for Supplying slurry is placed 
close to the rotating head and Supplies slurry while moving in 
synchronization with the movement of the rotating head. 
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8. The chemical mechanical polishing apparatus according 
to claim 1, wherein a container capable of storing slurry is 
attached to the table. 

9. The chemical mechanical polishing apparatus according 
to any of claim 1, wherein a recess is provided near the center 
of a polishing object facing Surface of the rotating head. 

10. A chemical mechanical polishing method, comprising 
a rotating head having a polishing pad mounted thereon 
whose contact area with a polishing object is Smaller than 
Surface area of the polishing object is pressed against and 
brought into contact with a Surface of the polishing object 
mounted face up on a table, and is rotated with the table at rest 
while Supplying slurry onto a contact Surface to polish for a 
predetermined time, and then the rotating head is moved 
within the surface of the polishing object to polish the entire 
Surface of the polishing object sequentially, further compris 
ing a pressing load on the contact Surface is maintained con 
stant during polishing. 

11. The chemical mechanical polishing method according 
to claim 10, wherein the surface of the polishing object is 
divided into a plurality of regions to be polished, and the 
rotating head is sequentially pressed against and brought into 
contact with them to polish as polishing time is varied accord 
ing to section thickness of each divided region to be polished. 

k k k k k 
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