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(57) ABSTRACT 

A polishing head used for CMP is described, including a 
retaining ring that is for engaging with a wafer, a membrane 
and an edge control ring. The membrane includes a bottom 
part for engaging with the wafer, and a lip part contiguous 
with the bottom part. The edge control ring is disposed 
between the retaining ring and the membrane, including a 
bottom part that has an abutting Surface. The abutting Surface 
of the edge control ring contacts with the external Surface of 
the lip part of the membrane when the membrane is not 
inflated. 
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POLISHINGHEAD AND EDGE CONTROL 
RING THEREOF, AND METHOD OF 

INCREASING POLISHING RATE AT WAFER 
EDGE 

BACKGROUND OF THE INVENTION 

0001 1. Field of Invention 
0002 This invention relates to equipment used in semi 
conductor processes, and more particularly to a polishing 
head used for CMP, an edge control ring to be mounted on a 
polishing head and a method of increasing the polishing rate 
at the edge of a wafer. 
0003 2. Description of Related Art 
0004 Chemical mechanical polishing (CMP) is currently 
a technique widely used for global planarization. In a typical 
CMP process, a wafer is held by a polishing head with the 
Surface to be polished facing down and pressed onto a rotating 
polishing pad usually supplied with a polishing slurry. With a 
relative movement between the wafer and the pad, the wafer 
Surface is planarized by chemical and mechanical effects. 
0005 Along with the evolution of IC process, various 
modified or new CMP methods have been provided. Except 
the polishing pad and slurry that have been much studied, the 
polishing head has also been provided with some modifica 
tions and improvements. 
0006 FIG. 1 depicts a type of polishing head in the prior 

art. The polishing head 100 includes a flexible membrane 
110, an edge control ring 150 and a retaining ring 190. The 
retaining ring 190 is for retaining the wafer 10 under the 
mounting surface 112a of the membrane 110. The edge con 
trol ring 150 is disposed between the membrane 110 and the 
retaining ring 190. The inner surface of the edge control ring 
150 engages with the column part 116 of the membrane 110. 
but the bottom surface 154 of the former is separated from the 
lip part 114 of the latter by a gap 130. The mounting surface 
112a of the bottom part 112 of the membrane 110 can engage 
with a wafer 10, and the load thereon is controlled by increas 
ing/decreasing the gas pressure in the chamber (not shown) 
behind the membrane 110. 

0007. However, when the above polishing head is used in 
CMP, the polishing rate at the wafer edge is insufficient so that 
residue of the target layer is present at the wafer edge and may 
cause circuit short that lowers the product yield. 
0008 To solve the above residue problem, U.S. Pat. Nos. 
6,979,250 and 6,776,694 provide some new polishing heads, 
which however still cannot effectively improve the polishing 
rate at the wafer edge and solve the residue problem. The 
main reason is that a gap is present between the bottom 
Surface of the edge control ring and the external Surface of the 
lip part of the membrane to cause lift of the lip part as the 
membrane is inflated. The lift lowers or vanishes the load that 
the lip part applies to the wafer edge so that the polishing rate 
at the wafer edge is insufficient. 

SUMMARY OF THE INVENTION 

0009. Accordingly, this invention provides a polishing 
head used for CMP, which can solve the problem that the 
target layer at the wafer edge cannot be polished effectively. 
0010. This invention also provides an edge control ring to 
be mounted on a polishing head used for CMP, which can 
solve the above problem. 
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0011. This invention further provides a method of increas 
ing the polishing rate at the wafer edge in a CMP process 
using a polishing head. 
0012. The polishing head of this invention includes a 
retaining ring for engaging with a wafer, a membrane and an 
edge control ring. The membrane includes a bottom part and 
a lip part contiguous with the bottom part, wherein the bottom 
part is for engaging with the wafer. The edge control ring is 
disposed between the retaining ring and the membrane, and 
includes a bottom part that has an abutting Surface. The abut 
ting Surface of the edge control ring contacts with the external 
surface of the lip part when the membrane is not inflated. 
0013. In an embodiment, the abutting surface of the edge 
control ring and the external Surface of the lip part are inclined 
Surfaces. The bottom part of the edge control ring may have at 
least one recess therein, which may be a point recess or 
groove. As the at least one recess is a groove, an O-ring may 
be disposed in the same. The edge control ring may be a 
composite of at least two rings, which may include different 
materials. The two rings may include an upper ring and a 
lower ring, or an inner ring and an outer ring. Moreover, the 
edge control ring may have a height adjusting mechanism 
thereon. The edge control ring can be formed in an integral. 
The abutting Surface of the edge control ring may extend to 
above the edge of the lip part of the membrane. 
0014. In an embodiment, the abutting surface of the edge 
control ring and the external Surface of the lip part are hori 
Zontal Surfaces. 

0015. In an embodiment, the internal surface of the lip part 
of the membrane is an inclined Surface, and there is a gap 
between the internal surface of the lip part and the bottom part 
of the membrane. 

0016. In an embodiment, the lip part of the membrane is a 
Solid part and there is no gap between the lip part and the 
bottom part of the membrane. 
0017. In an embodiment, the lip part includes a material 
different from that of the rest of the membrane. For example, 
the lip part may include a more rigid material. 
0018. The edge control ring of this invention includes an 
inner Surface, an outer Surface and a bottom part between 
them which has an inclined abutting surface. The inclined 
abutting Surface contacts with the lip part when the membrane 
is not inflated. 

0019. In an embodiment, the edge control ring further 
includes an extension part on the inner Surface thereof to 
engage with the membrane. 
0020. In an embodiment, the bottom part of the edge con 
trol ring has at least one recess therein, which may be a point 
recess or a groove. As the at least one recess is a groove, the 
edge control ring may further include an O-ring in the groove. 
0021. In an embodiment, the edge control ring is a com 
posite of at least two rings that may include different materi 
als. The at least two rings may include an upper ring and a 
lower ring or alternatively include an inner ring and an outer 
r1ng. 

0022. In an embodiment, the edge control ring is formed in 
an integral. 
0023. In an embodiment, the edge control ring may further 
have a height adjusting mechanism thereon. 
0024. The method of increasing the polishing rate at the 
wafer edge of this invention includes fabricating the edge 
control ring and the membrane in a manner Such that the 
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abutting Surface of the bottom part of the edge control ring 
contacts with the external surface of the lip part when the 
membrane is not inflated. 
0025. In an embodiment, the abutting surface of the edge 
control ring and the external Surface of the lip part are inclined 
Surfaces. 
0026. In an embodiment, the abutting surface of the edge 
control ring and the external Surface of the lip part are hori 
Zontal Surfaces. 
0027. In an embodiment, the abutting surface of the edge 
control ring extends to above the edge of the lip part of the 
membrane. 
0028. In an embodiment, the weight of the lip part is 
increased to increase the load on the wafer edge. This may be 
done by forming the lip part as a solid part or by forming the 
same from a material having a density higher than that of the 
rest of the membrane. 
0029. In an embodiment, the edge control ring also has a 
height adjusting mechanism thereon, and the method further 
includes using the height adjusting mechanism to adjust the 
height of the edge control ring and thereby increase the load 
on the wafer edge. 
0030. In an embodiment, the bottom part of the edge con 

trol ring has a groove therein, and the edge control ring further 
includes an O-ring in the groove. 
0031 Since the abutting surface of the edge control ring 
contacts with the external surface of the lip part of the mem 
brane as the membrane is not inflated, the lip part cannot lift 
as the membrane is inflated so that the load on the wafer edge 
applied by the lip part is larger than that in the prior art as the 
membrane is inflated. Thereby, the polishing rate at the wafer 
edge is increased and the edge residue problem is solved. 
0032. In order to make the aforementioned and other 
objects, features and advantages of the present invention 
comprehensible, a preferred embodiment accompanied with 
figures is described in detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 FIG. 1 depicts a cross section of a conventional type 
of polishing head. 
0034 FIG. 2 depicts a cross section of a non-inflated pol 
ishing head according to an embodiment of this invention. 
0035 FIG.3 depicts a cross section of a non-inflated pol 
ishing head according to another embodiment of this inven 
tion. 
0036 FIG. 4 depicts a cross section of a non-inflated pol 
ishing head according to still another embodiment of this 
invention. 
0037 FIGS.5A and 5B depict cross sections of two non 
inflated polishing heads according to still another embodi 
ment of this invention, wherein the edge control ring is a 
composite of two rings. 
0038 FIG. 6 depicts a cross section of a non-inflated pol 
ishing head according to still another embodiment of this 
invention, wherein the edge control ring has two flat abutting 
Surfaces having different inclination angles at its bottom. 
0039 FIGS. 7A-7E depict cross sections of five non-in 
flated polishing heads according to still another embodiment 
of this invention, wherein the edge control rings of the pol 
ishing heads have recesses of different shapes at their bot 
tOmS. 

0040 FIG. 8 depicts a cross section of a non-inflated pol 
ishing head according to still another embodiment of this 
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invention, wherein the bottom part of the edge control ring 
has grooves therein and includes O-rings in the grooves. 
0041 FIG.9 depicts a cross section of a non-inflated pol 
ishing head according to still another embodiment of this 
invention, wherein the edge control ring has a height adjust 
ing mechanism thereon. 
0042 FIGS. 10, 11A, 11B, 12A and 12B depict cross 
sections offive non-inflated polishing heads according to still 
another embodiment of this invention, wherein the lip part of 
the membrane is a Solid part. 
0043 FIG. 13 shows a cross section of a non-inflated 
polishing head according to still another embodiment of this 
invention, wherein the lip part of the membrane is made from 
a material different form that of the rest of the membrane. 
0044 FIGS. 14A and 14B depict cross sections of two 
non-inflated polishing heads according to still another 
embodiment of this invention, wherein the external surfaces 
of the lip parts of the membranes thereofhave therein recesses 
of different shapes. 

DESCRIPTION OF EMBODIMENTS 

0045. This invention is based on that the abutting surface 
of the edge control ring contacts with the lip part of the 
membrane when the membrane is not inflated, which prevent 
lift of the lip part so that the lip part applies a sufficient 
pressure to the wafer edge after the membrane is inflated. The 
following embodiments describe exemplary modifications to 
the edge control ring and/or the membrane under the above 
limitation. 
0046 FIG. 2 depicts a cross section of a non-inflated pol 
ishing head according to an embodiment of this invention. 
0047 Referring to FIG. 2, the polishing head 200 includes 
a flexible membrane 210, an edge control ring 250 and a 
retaining ring 290. Other members of the polishing head 200 
can be found in U.S. Pat. No. 6,979,250 or 6,776,694 and are 
omitted in FIG. 2. The retaining ring 290 usually has an 
annular shape and is fixed at the periphery of the main part 
(not shown) of the polishing head 200. When fluid is pump 
into the load chamber (not shown) in the polishing head 200 
to push the main part down, the retaining ring 290 is also 
pushed down to press the polishing pad. The internal Surface 
of the retaining ring 290 can restrict the movement of the 
wafer 20 to retain the same under the bottom surface 212 of 
the membrane 210. 
0048. The membrane 210 is disposed over the wafer 200, 
including a bottom part 212, a lip part 214, a column part 216 
and a wing part 218 that are contiguous in sequence. The 
bottom surface 212a of the bottom part 212 extends to the 
edge of the wafer 20 for engaging with the whole surface of 
the wafer 20. The lip part 214 is an inclined part extending 
from the external surface 222 of the column part 216 to the 
bottom part 212. The wing part 218 extends to above the edge 
control ring 250 and the retaining ring 290. The load on the 
wafer 20 can be adjusted by increasing and decreasing the gas 
pressure in the chamber behind the membrane 210. 
0049. The edge control ring 250 is disposed between the 
membrane 210 and the retaining ring 290 and extends down 
to contact with the lip part 214 of the membrane 210. That is, 
the height of the edge control ring 250 is increased to L2 from 
L1 of the prior art. More specifically, the edge control ring 
250 includes an inner surface 252, an outer surface 258, a 
bottom part 254 and an extension part 260. The inner surface 
252 is engaged with the column part 216 of the membrane 
210, and the extension part 260 of the former is engaged 
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between the column part 216 and the wing part 218 of the 
latter. The bottom part 254 of the edge control ring 250 is an 
inclined part between the inner surface 252 and the outer 
surface 258 of the same that has an inclined abutting surface 
254a. When the membrane 210 is not inflated, the inclined 
abutting surface 254a contacts with the external surface 214a 
of the lip part 214 of the membrane 210. 
0050. The above method for solving the edge residue 
problem is to extend the edge control ring down to prevent lift 
of the lip part of the membrane, wherein the structure of the 
membrane is unchanged. Since only the structure of the edge 
control ring has to be modified and an edge control ring can be 
easily and rapidly fabricated at a low cost, the method is cheap 
and effective in solving the edge residue problem. 
0051. Though it is the bottom part of the edge control ring 
that is modified to match the inclined external surface of the 
lip part of the membrane in the above case, it is alternatively 
possible to maintain the horizontal abutting Surface of the 
edge control ring but modify the shape of the lip part of the 
membrane Such that the abutting Surface contacts with the lip 
part when the membrane is not inflated. 
0052 FIG.3 depicts a cross section of a non-inflated pol 
ishing head according to another embodiment of this inven 
tion. 
0053 Referring to FIG.3, the polishing head 300 is simi 
lar to the polishing head 200 in FIG. 2 in the structure except 
the structures of the lip part 314 of the membrane 310 and the 
bottom part 354 of the edge control ring 350. The unchanged 
parts in FIG.3 are indicated by the same reference characters 
and are not described again. 
0054) In the polishing head 300, the edge control ring 350 

is between the membrane 310 and the retaining ring 290 and 
similarly extends down to contact with the lip part 314 of the 
membrane 310 as having a height “L3”. However, both the 
bottom abutting surface 354a of the bottom part 354 of the 
edge control ring 350 and the external surface 314a of the lip 
part 314 of the membrane 310 are changed to horizontal 
surfaces so that the former contacts with the latter when the 
membrane 310 is not inflated. 
0055. The above method of solving the edge residue prob 
lem is to modify the structure of the membrane and extend the 
edge control ring down to prevent lift of the lip part of the 
membrane. However, it is also possible to keep the structure 
of the edge control ring in the prior art but modify that of the 
membrane to prevent lift of the lip part. 
0056 FIG. 4 depicts a cross section of a non-inflated pol 
ishing head according to still another embodiment of this 
invention. 
0057 Referring to FIG.4, the polishing head 400 is simi 
lar to the polishing head 300 in FIG.3 in the structure except 
the structure of the lip part 414 of the membrane 410 and the 
height (L4) of the edge control ring 450. The unchanged parts 
in FIG. 4 are indicated by the same reference characters and 
are not described again. 
0058. The edge control ring 450 is similar to a conven 
tional one in the height and the shape. To compensate the 
insufficient vertical dimension of the edge control ring 450, 
the lip part 414 of the membrane 410 is shifted upward to 
contact with the edge control ring 450. The lip part 414 of the 
membrane 410 still connects between the column part 216 
and the bottom part 212 of the same, but instead extends 
horizontally from above the bottom end 222a of the external 
surface 222 of the column part 216 to the bottom part 212 of 
the same with its external Surface 414a contacting with the 
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bottom abutting surface 454a of the edge control ring 450. 
Accordingly, the external surface 414a of the lip part 414 of 
the membrane 410 is changed to a horizontal Surface to match 
the horizontal abutting surface 454a of the edge control ring 
450. 
0059. The edge control ring in each of the above three 
embodiments may be fabricated in an integral from, for 
example, a steel material like stainless steel, but the edge 
control ring of this invention may alternatively be fabricated 
as a composite of at least two rings. Two Such examples where 
the abutting surfaces of the bottom part of the edge control 
ring and the lip part of the membrane are inclined Surfaces are 
provide below, but the embodiment is not limited to such a 
design. 
0060 FIGS. 5A-5B depict cross sections of two non-in 
flated polishing heads according to still another embodiment, 
wherein the edge control ring is a composite of two rings. 
0061 Referring to FIG. 5A, the edge control ring 250 is 
fabricated by combining an upper ring 250a and a lower ring 
250b, which may include the same material or include differ 
ent materials. It is preferred that the upper ring 250a includes 
a relatively rigid material and the lower ring 250b includes a 
relatively elastic material, so as to facilitate the adjustment of 
the pressure to the wafer. The respective heights of the upper 
ring 250a and the lower ring 250b are not particularly limited 
and can be adjusted as required. Referring to FIG. 5B, the 
edge control ring 250 is fabricated by combining an inner ring 
250c and an outer ring 250d, which may include the same 
material or include different materials to facilitate the adjust 
ment of the pressure to the wafer. The respective thicknesses 
of the inner ring 250c and the outer ring 250d are not particu 
larly limited and can be adjusted as required. Though the edge 
control ring is fabricated by combining two rings in the above 
examples, the edge control ring of this embodiment may 
alternatively be fabricated by combining more than two rings. 
0062. The abutting surface 254a, 354a or 454a of the 
bottom part 254,354 or 454 of the edge control ring 250,350 
or 450 in FIG. 2, 3 or 4 is a flat surface having only one 
(inclination) angle that entirely contacts with the lip part 214 
of the membrane 210. However, the edge control ring of this 
invention is not limited to have the above feature. The bottom 
part 254,354 or 454 of the edge control ring 250,350 or 450 
may have two or more flat abutting Surfaces having different 
(inclination) angles. One Such example where the abutting 
Surfaces of the edge control ring and the lip part of the mem 
brane are inclined surfaces is provide below, but the embodi 
ment is not limited to Such a design. 
0063 Referring to FIG. 6, the bottom part 254 of the edge 
control ring 250 have two flat abutting surfaces 254b and 
254c, wherein the surface 254b is more inclined than the 
surface 254c, so that the surface 254c pushes the lip part 214 
closer to the wafer edge to increase the load on the wafer edge. 
0064. Moreover, the bottom part 254, 354 or 454 of the 
edge control ring 250, 350 or 450 in FIG. 2, 3 or 4 is not 
limited to have a flat surface but may alternatively have at 
least one recess therein. Some such example where the abut 
ting Surfaces of the bottom part of the edge control ring and 
the lip part of the membrane are inclined surfaces are provide 
below, but the embodiment is not limited to such a design. 
0065 FIGS. 7A-7E depict cross sections of five non-in 
flated polishing heads according to still another embodiment 
of this invention, wherein the edge control ring of each pol 
ishing head has at least one recess at its bottom. The at least 
one recess can be a point recess or a circumferential groove in 
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the edge control ring 250. When the at least one recess is a 
point recess, it may be a rectangular-cornered recess 271 as 
shown in FIG. 7A, a round-cornered recess 274 as shown in 
FIG. 7D, a V-shaped recess 272 as shown in FIG. 7B, or a 
point recess of any other possible shape. 
0066. In the descriptions for FIG. 7A-7E, a “recess” 
means a circumferential groove in the bottom part of the edge 
control ring 250. However, a recess in the bottom part of the 
edge control ring is not limited to be a circumferential groove 
in this embodiment. 
0067. Referring to FIG. 7A, the bottom part 254 of the 
edge control ring 250 has some rectangular-cornered recesses 
271 therein dividing the abutting surface 271 a contacting 
with the lip part 214 of the membrane 210. Referring to FIG. 
7B, the bottom part 254 has some separated V-shaped 
recesses 272 therein that divide the abutting surface 272a 
contacting with the lip part 214. Referring to FIG. 7C, the 
bottom part 254 has some adjoining V-shaped recesses 273 
therein and thereby has a ZigZag-shaped profile in the cross 
sectional view, while the apexes between the V-shaped 
recesses 273 constitute an abutting surface 273a contacting 
with the lip part 214. Referring to FIG. 7D, the bottom part 
254 has separated round-cornered recesses 274 therein divid 
ing the abutting Surface 274a contacting with the lip part 214. 
Referring to FIG. 7E, the bottom part 254 has some adjoining 
round-cornered recesses 275 therein, while the apexes 
between the recesses 275 constitute an abutting surface 275a 
contacting with the lip part 214. 
0068. The shape of the recess in the bottompart of the edge 
control ring is not limited to the above-mentioned and may 
have any possible variation. For example, when the bottom 
part of the edge control ring has two or more recesses therein, 
the recesses may have two or more different shapes as men 
tioned above, or include point and groove-like recesses at the 
same time. Moreover, a ring of an elastic material can be 
further mounted in a groove-like recess 271, 272,273,274 or 
275 in the FIG. 7A, 7B, 7C,7D or 7E. For example, as shown 
in FIG. 8, an O-ring 280 can be mounted in each of the 
separated round-cornered groove-like recesses 274 in FIG. 
7D. The material of the O-ring 280 may be rubber. The O-ring 
280 can help pushing the lip part 214 of the membrane 210 to 
increase the load on the wafer edge and the polishing rate 
thereat. 

0069. Except the above modifications in the structure, the 
edge control ring may have a certain mechanism thereon, 
which is possibly a height adjusting mechanism. One Such 
example where the edge control ring includes separated upper 
and lower rings and the abutting Surfaces of the edge control 
ring and the lip part of the membrane are inclined Surfaces is 
provide below, but the embodiment is not limited to such a 
design. 
0070 Referring to FIG.9, the edge control ring 250 has a 
height adjusting mechanism 240 thereon, which possibly 
includes screws 241 between the upper ring 250a and the 
lower ring 250b and corresponding screw holes in the two 
rings 250a and 250b. By screwing the screw 241, the height of 
the edge control ring 250 can be increased to increase the load 
on a wafer edge and the polishing rate thereat. 
0071. On the other hand, it is also possible to increase the 
polishing rate at the wafer edge by modifying the structure of 
the membrane. 

0072. The lip part 214, 314 or 414 of the membrane 210, 
310 or 410 in FIG. 2, 3 or 4 is merely a thin film that is 
partially separated from the bottom part 212 by a gap, but the 

Jan. 22, 2009 

lip part of the membrane may alternatively be a solid part that 
is entirely contiguous with or partially separated from the 
bottom part to increase the weight of the lip part and thereby 
increase the load on the wafer edge and the polishing rate 
thereat. Such examples are shown in FIGS. 10, 11A-11B and 
12A-12B, respectively derived from the structures shown in 
FIGS. 2, 3 and 4 respectively. However, the polishing head of 
the embodiment is not limited to the examples. 
(0073. Referring to FIG. 10, the lip part 294 of the mem 
brane 210 is a solid part. The external surface 294a of the lip 
part 294 and the bottom abutting surface 254a of the edge 
control 250 are inclined surfaces. 

(0074) Referring to FIG. 11A, the lip part 394 of the mem 
brane 310 is a solid part with a rectangular cross section. The 
external surface 394a of the lip part 394 and the bottom 
abutting surface 354a of the edge control 350 are horizontal 
Surfaces. 

(0075 Referring to FIG. 11B, the lip part 395 of the mem 
brane 310 is a solid part. The external surface 395a of the lip 
part 395 and the bottom abutting surface 354a of the edge 
control 350 are horizontal, but the internal surface 395b of the 
former is inclined and is apart from the bottom part 212 of the 
membrane 310 by a gap. 
(0076 Referring to FIG. 12A, the lip part 494 of the mem 
brane 410 is a thickened solid part with a rectangular cross 
section. The external surface 494a of the lip part 394 and the 
bottom abutting surface 454a of the edge control 450 are 
horizontal surfaces. 

(0077 Referring to FIG. 12B, the lip part 495 of the mem 
brane 410 is a thickened solid part. The external surface 495a 
of the lip part 495 and the abutting surface 454a of the edge 
control 450 are horizontal surfaces, but the internal surface 
495b of the former is an inclined surface apart from the 
bottom part 212 of the membrane 410 by a gap. 
0078 Moreover, the membrane in the polishing head of 
this invention may be made from a single material or from two 
or more materials. Taking the structure in FIG. 10 as an 
example, the lip part 294 of the membrane 210 may be made 
from a material different from that of the rest of the same, as 
shown in FIG. 13, so as to increase the load on the wafer edge. 
The material of the lip part 294 of the membrane 210 may 
have a density or rigidity higher than that of the material of the 
rest of the same. 

(0079. Furthermore, the external surface of the lip part of 
the membrane may also have at least one recess therein as in 
the case of the edge control ring. Such examples are shown in 
FIGS. 14A and 14B, respectively derived from the structures 
in FIGS. 2 and 10. However, the polishing head of this 
embodiment is not limited to the examples. 
0080 Referring to FIG. 14A/B, the external surface 214a/ 
294a of the lip part 214/294 of the membrane 210 have 
recesses 215therein. Each recess 215 may be a point recess or 
a groove and may be further modified as in the case of the 
structures in FIGS. 7A-7E. It is noted that only recesses as 
rectangular-cornered grooves are shown in FIGS. 14A and 
14B; other possible shape for a recess can be seen in FIGS. 
TB-7E. 

I0081. It is noted that the above embodiments merely 
describe certain combinations of the aforementioned modifi 
cations to the edge control ring and/or the membrane. Other 
combinations of the aforementioned modifications to the 
edge control ring and/or the membrane are also possible as 
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required, if only the bottom part of the edge control ring 
contacts with the lip part of the membrane when the mem 
brane is not inflated. 
0082 Since the abutting surface of the edge control ring 
contacts with the lip part of the membrane when the latter is 
not inflated, the lip part cannot lift after the membrane is 
inflated, so that the load on the wafer edge caused by the lip 
part is larger than that in the prior art after the membrane is 
inflated. Thereby, the polishing rate at the wafer edge is 
increased and the edge residue problem is solved. 
0083. This invention has been disclosed above in the pre 
ferred embodiments, but is not limited to those. It is known to 
persons skilled in the art that Some modifications and inno 
Vations may be made without departing from the spirit and 
Scope of this invention. Hence, the scope of this invention 
should be defined by the following claims. 

What is claimed is: 

1. A polishing head used for chemical mechanical polish 
ing (CMP), comprising: 

a retaining ring for engaging with a wafer, 
a membrane, including a bottom part and a lip part con 

tiguous with the bottom part, wherein the bottom part is 
for engaging with the wafer, and 

an edge control ring between the retaining ring and the 
membrane, which includes a bottom part having anabut 
ting Surface, 

wherein the abutting surface of the edge control ring con 
tacts with an external surface of the lip part when the 
membrane is not inflated. 

2. The polishing head of claim 1, wherein the abutting 
Surface of the edge control ring and the external Surface of the 
lip part are inclined surfaces. 

3. The polishing head of claim 2, wherein the bottom part 
of the edge control ring has at least one recess therein. 

4. The polishing head of claim 3, wherein the at least one 
recess comprises a point recess or a groove. 

5. The polishing head of claim 4, wherein the at least one 
recess comprises a groove and the edge control ring further 
comprises an O-ring in the groove. 

6. The polishing head of claim 2, wherein the edge control 
ring is a composite of at least two rings. 

7. The polishing head of claim 6, wherein the at least two 
rings comprise different materials. 

8. The polishing head of claim 6, wherein the at least two 
rings comprise an upper ring and a lower ring or comprise an 
inner ring and an outer ring. 

9. The polishing head of claim 2, wherein the edge control 
ring has a height adjusting mechanism thereon. 

10. The polishing head of claim 2, wherein the edge control 
ring is formed in an integral. 

11. The polishing head of claim 2, wherein the abutting 
Surface of the edge control ring extends to above an edge of 
the lip part. 

12. The polishing head of claim 1, wherein the abutting 
Surface of the edge control ring and the external Surface of the 
lip part are horizontal Surfaces. 

13. The polishing head of claim 1, wherein an internal 
Surface of the lip part of the membrane is an inclined surface, 
and there is a gap between the internal Surface of the lip part 
of the membrane and the bottom part of the membrane. 
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14. The polishing head of claim 1, wherein the lip part is a 
Solid part, and there is no gap between the lip part and the 
bottom part of the membrane. 

15. The polishing head of claim 1, wherein the lip part of 
the membrane comprises a material different from a material 
of the rest of the membrane. 

16. The polishing head of claim 15, wherein the lip part of 
the membrane comprises a material more rigid thana material 
of the rest of the membrane. 

17. An edge control ring that is to be mounted on a polish 
ing head used for CMP, wherein the polishing head also 
comprises a membrane that has a lip part under the edge 
control ring and is inflated in a CMP process, the edge control 
ring comprising: 

an inner Surface, an outer Surface and a bottom part 
between them which has an inclined abutting Surface, 
wherein the inclined abutting surface contacts with the 
lip part of the membrane when the membrane is not 
inflated. 

18. The edge control ring of claim 17, further comprising 
an extension part on the inner Surface thereof to engage with 
the membrane. 

19. The edge control ring of claim 17, wherein the bottom 
part has at least one recess therein. 

20. The edge control ring of claim 19, wherein the at least 
one recess comprises a point recess or a groove. 

21. The edge control ring of claim 20, wherein the at least 
one recess comprises a point recess, further comprising an 
O-ring in the groove. 

22. The edge control ring of claim 17, which is a composite 
of at least two rings. 

23. The edge control ring of claim 22, wherein the at least 
two rings comprise different materials. 

24. The edge control ring of claim 22, wherein the at least 
two rings comprise an upper ring and a lower ring or comprise 
an inner ring and an outer ring. 

25. The edge control ring of claim 17, which is formed in an 
integral. 

26. The edge control ring of claim 17, further having a 
height adjusting mechanism thereon. 

27. A method of increasing a polishing rate at a wafer edge 
in a CMP process that uses a polishing head, the polishing 
head comprising an edge control ring and a membrane that 
has a lip part under the edge control ring and is inflated in the 
CMP process, the method comprising: 

fabricating the edge control ring and the membrane in a 
manner Such that an abutting Surface of a bottom part of 
the edge control ring contacts with an external Surface of 
the lip part of the membrane when the membrane is not 
inflated. 

28. The method of claim 27, wherein the abutting surface of 
the edge control ring and the external Surface of the lip part of 
the membrane are inclined surfaces. 

29. The method of claim 27, wherein the abutting surface of 
the edge control ring and the external Surface of the lip part of 
the membrane are horizontal Surfaces. 

30. The method of claim 27, wherein the abutting surface of 
the edge control ring extends to above an edge of the lip part 
of the membrane. 
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31. The method of claim 27, further comprising increasing 
a weight of the lip part of the membrane to increase a load on 
the wafer edge. 

32. The method of claim 31, wherein increasing the weight 
of the lip part of the membrane comprises forming the lip part 
as a Solid part. 

33. The method of claim 31, wherein increasing the weight 
of the lip part of the membrane comprises forming the lip part 
from a material that has a density higher than a density of a 
material of the rest of the membrane. 
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34. The method of claim 27, wherein the edge control ring 
has a height adjusting mechanism thereon, further compris 
ing using the height adjusting mechanism to adjust a height of 
the edge control ring and thereby increase a load on the wafer 
edge. 

35. The method of claim 27, wherein the bottom part of the 
edge control ring has a groove therein and the edge control 
ring further comprises an O-ring in the groove. 
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