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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to chemical me-
chanical polishing (CMP) techniques and, more partic-
ularly, to the efficient, cost effective, and improved CMP
operations.

2. Description of the Related Art

[0002] In the fabrication of semiconductor devices,
there is a need to perform chemical mechanical polish-
ing (CMP) operations. Typically, integrated circuit devic-
es are in the form of multi-level structures. At the sub-
strate level, transistor devices having diffusion regions
are formed. In subsequent levels, interconnect metalli-
zation lines are patterned and electrically connected to
the transistor devices to define the desired functional
device. As is well known, patterned conductive layers
are insulated from other conductive layers by dielectric
materials, such as silicon dioxide. As more metallization
levels and associated dielectric layers are formed, the
need to planarize the dielectric material grows. Without
planarization, fabrication of further metallization layers
becomes substantially more difficult due to the varia-
tions in the surface topography. In other applications,
metallization line patterns are formed in the dielectric
material, and then, metal CMP operations are per-
formed to remove excess metallization.
[0003] A chemical mechanical polishing (CMP) sys-
tem is typically utilized to polish a wafer as described
above. A CMP system typically includes system com-
ponents for handling and polishing the surface of a wa-
fer. Such components can be, for example, an orbital
polishing pad, or a linear belt polishing pad. The pad
itself is typically made of a polyurethane material or poly-
urethane in conjunction with other materials such as, for
example a stainless steel belt. In operation, the belt pad
is put in motion and then a slurry material is applied and
spread over the surface of the belt pad. Once the belt
pad having slurry on it is moving at a desired rate, the
wafer is lowered onto the surface of the belt pad. In this
manner, wafer surface that is desired to be planarized
is substantially smoothed, much like sandpaper may be
used to sand wood. The wafer may then be cleaned in
a wafer cleaning system.
[0004] Figure 1A shows a linear polishing apparatus
10 which is typically utilized in a CMP system. The linear
polishing apparatus 10 polishes away materials on a
surface of a semiconductor wafer 16. The material being
removed may be a substrate material of the wafer 16 or
one or more layers formed on the wafer 16. Such a layer
typically includes one or more of any type of material
formed or present during a CMP process such as, for
example, dielectric materials, silicon nitride, metals (e.

g., aluminum and copper), metal alloys, semiconductor
materials, etc. Typically, CMP may be utilized to polish
the one or more of the layers on the wafer 16 to planarize
a surface layer of the wafer 16.
[0005] The linear polishing apparatus 10 utilizes a pol-
ishing belt 12 in the prior art, which moves linearly in
respect to the surface of the wafer 16. The belt 12 is a
continuous belt rotating about rollers (or spindles) 20.
The rollers are typically driven by a motor so that the
rotational motion of the rollers 20 causes the polishing
belt 12 to be driven in a linear motion 22 with respect to
the wafer 16. Typically, the polishing belt 12 has seams
14 in different sections of the polishing belt 12.
[0006] The wafer 16 is held by a wafer carrier 18. The
wafer 16 is typically held in position by mechanical re-
taining ring and/or by vacuum. The wafer carrier posi-
tions the wafer atop the polishing belt 12 so that the sur-
face of the wafer 16 comes in contact with a polishing
surface of the polishing belt 12.
[0007] Figure 1B shows a side view of the linear pol-
ishing apparatus 10. As discussed above in reference
to Figure 1A, the wafer carrier 18 holds the wafer 16 in
position over the polishing belt 12. The polishing belt 12
is a continuous belt typically made up of a polymer ma-
terial such as, for example, the IC 1000 made by Rodel,
Inc. layered upon a supporting layer. The supporting lay-
er is generally made from a firm material such as stain-
less steel. The polishing belt 12 is rotated by the rollers
20 which drives the polishing belt in the linear motion 22
with respect to the wafer 16. In one example, an air bear-
ing platen 24 supports a section of the polishing belt un-
der the region where the wafer 16 is applied. The platen
24 can then be used to apply air against the under sur-
face of the supporting layer. The applied air thus forms
an controllable air bearing that assists in controlling the
pressure at which the polishing belt 12 is applied against
the surface of the wafer 16. As mentioned, seams 14 of
the polishing belt 12 are generally located in several dif-
ferent locations in the polishing belt 12. Therefore, the
polishing belt is made up of multiple sheets of a polymer
material that are connected together by, for example, an
adhesive, stitching, or the like to form a continuous belt.
A seam section 30 illustrates one of the seams 14, which
will be discussed in greater detail in Figure 1C. There-
fore, during a CMP process, moisture from, for example,
slurry may intrude into the inner portion of the polishing
belt 12 through the seams 14. The moisture may then
attack the adhesive holding the polishing belt and the
supporting layer together thus causing delamination of
the polishing belt from the supporting layer. Therefore,
the prior art designs have serious delamination prob-
lems due to moisture intrusion into the seams 14. In ad-
dition, shear forces created between the support layer
and the polishing belt 12 when moving over the rollers
20 can be a very serious destructive factor and also
cause delamination. As a result, the life of the polishing
belt may be shortened significantly. Such a shortening
of polishing belt life may then cause a considerable de-
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crease in wafer production. This problem is further de-
scribed in reference to Figure 1C.
[0008] Figure 1C shows a magnified view of an exem-
plary seam section 30 after delamination has started to
take place. The seam section 30 includes a seam 38, a
polymer polishing layer 32 connected on top of a sup-
porting layer 36 by an adhesive 42. Delaminations 40
start to occur between the polymer polishing layer 32
and the supporting layer 36 as the fluids start to attack
the integrity of the adhesive material, and thus, the ad-
hesive 42 will either itself start to come off of the sup-
porting layer 36 and/or allow the polishing layer 32 to
delaminate progressively as critical CMP operations are
in progress. Additionally, when the polymer polishing
layer 32 and the supporting layer 42 move over the roll-
ers 20 (as shown in reference to Figure 1C), shear forc-
es may be created causing serious delaminatory dam-
age.
[0009] During a CMP process, slurry is typically ap-
plied to the polishing belt 12 of Figure 1A and 1B. When
this occurs, the moisture from the slurry may seep
through the seam 38. In more detail, the delaminations
40 tend to form after continued use of a polishing belt
because of the moisture seepage from a surface of the
polishing belt down the seam 38 to the adhesive film 42.
The moisture seepage can then break down the adhe-
sive film 42. When this occurs, the different layers 32
and 36 of the polishing belt 12 may start to peel off, as
described above, due to the loss in adhesion resulting
in the delaminations 40. In addition, pressures and
shear forces exerted on the polishing belt during the
CMP process can serve to exacerbate matters and can
greatly increase the creation of the delaminations 40.
When the seam section 30 moves over rollers, the sup-
port layer 36 does not stretch very much thus defining
a neutral axis. The polishing belt 12 on top of the sup-
porting layer 36 typically stretches when it is bending
over the roller because outer layers tend to stretch more
than inner layers. When the seam section 30 is no longer
on the rollers, the stretch disappears and the seam sec-
tion 30 compresses. This constant stretch and com-
press cycles tend to create stress in the materials thus
creating shear stress between the supporting layer 36
and the polishing belt 12. This shear stress may lead to
delamination over time. The delaminations 40 tend to
destabilize the polishing pad and significantly reduce
the effectiveness and life of the polishing pad. As a re-
sult, the polishing pad of the prior art has a reduced life
span and therefore wafer production throughput may be
drastically reduced due to the time necessary to change
the polishing pad. The reduced lifetime of polishing pads
also results in the use of more polishing pads by a man-
ufacturer thus incurring even more costs. In addition, if
unanticipated delaminations occur, wafers polished by
delaminated polishing belts may be defective thus cre-
ating further costs for a wafer manufacturer.
[0010] As indicated previously, changing pads on a
polishing belt may be an extremely expensive and time

consuming process. When changing pads, a polishing
belt has to typically be sent back to the manufacturer
and have the pad stripped from a base belt. This can
cause a long period of wafer processing shutdown and
can potentially decrease wafer production severely.
Therefore, polishing belt structure which breaks down
and delaminates after a short period of time may create
extreme problems for entities requiring constant and
consistent wafer production.
[0011] Unfortunately the prior art method and appa-
ratus of CMP operations as described in reference to
Figures 1A, 1B, and 1C have even more problems. The
prior art apparatus also has problems with oxide remov-
al where the topographical nature of the wafers include
varying thickness of metallic and dielectric layers such
as those found when gaps are formed during the appli-
cation of such layers. Again, these prior art difficulties
arise due to the inability to properly control the polishing
pressure applied to the wafer surface due to the lack of
cushioning of the polishing pad. Consequently, these
problems arise due to the fact that the prior art polishing
belt designs do not properly control polishing dynamics
because of the lack of cushioning in the polishing pad.
[0012] Therefore, there is a need for a method and an
apparatus that overcomes the problems of the prior art
by having a polishing pad structure that is longer lasting
that further enables more consistent and effective pol-
ishing in a CMP process.

SUMMARY OF THE INVENTION

[0013] Broadly speaking, the present invention fills
these needs by providing an improved method of mak-
ing a polishing pad structure and an apparatus using the
same for polishing a wafer during a chemical mechani-
cal polishing (CMP) process. The method involves gen-
erating a new, more efficient, improved CMP pad and
belt structure which is more resistant to degradation and
more effectively polishes wafers. It should be appreci-
ated that the present invention can be implemented in
numerous ways, including as a process, an apparatus,
a system, a device or a method. Several inventive em-
bodiments of the present invention are described below.
[0014] In one embodiment (see claim 1), a seamless
polishing apparatus for utilization in chemical mechani-
cal polishing is provided. The seamless polishing appa-
ratus includes a polishing pad where the polishing pad
is shaped like a belt and has no seams. The seamless
polishing apparatus also includes a base belt where the
base belt includes a reinforcement layer and a cushion-
ing layer. The cushioning layer is an intermediary layer
between the polishing belt pad and the base belt.
[0015] In another embodiment (see claim 18), a meth-
od for generating a polishing pad structure for utilization
in chemical mechanical polishing is disclosed. First, a
reinforcement layer is provided. Then a first adhesive
film is applied over the reinforcement layer. Afterward,
a cushioning layer is attached on the first adhesive film.
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Thereafter, a second adhesive film is applied over the
cushioning layer. Then a seamless polishing pad is at-
tached on the second adhesive film. Furthermore, the
polishing pad structure is cured.
[0016] In yet another embodiment, a seamless polish-
ing apparatus for utilization in chemical mechanical pol-
ishing is disclosed. The seamless polishing apparatus
includes a base belt that has a reinforcement layer and
a cushioning layer. The seamless polishing apparatus
also includes a polishing pad that is attached to the base
belt as a result of a direct casting of a polymeric precur-
sor on a top surface of the cushioning layer. In addition,
the cushioning layer is an intermediary layer between
the polishing belt pad and the base belt.
[0017] The advantages of the present invention are
numerous. Most notably, by constructing a polishing pad
and supporting structure in accordance with any one of
the embodiments of the present invention, the polishing
pad and supporting structure will be able to provide
more efficient and effective polishing operations over
wafer surfaces (e.g., metal and oxide surfaces). Further-
more, because the wafers placed through a CMP oper-
ation using the improved polishing pad are polished with
better repeatability and more consistency, the CMP op-
eration will also result in improved wafer yields. The pol-
ishing structure of the present invention may be strongly
held together by dynamically cured adhesives and/or
fusing. Therefore the polishing structure may resist
shearing forces much better than the prior art thus great-
ly decreasing the possibility of polishing pad delamina-
tion. In addition, because the polishing pad does not
have seams, it will be more resistant to delamination
than the prior art. Still further, due to the increased re-
sistance to delamination, the polishing pad of the
present invention lasts longer and may have to be
changed much less frequently. Consequently, due to the
substantial increase in the polishing pad life, the CMP
operations have to be stopped less frequently to change
the polishing pad. Because of the time often necessary
to change polishing pads in prior art belt polishing sys-
tems, the significantly more durable polishing pad struc-
ture of the present invention may result in a significantly
increased wafer production. Other aspects and advan-
tages of the present invention will become apparent
from the following detailed description, taken in conjunc-
tion with the accompanying drawings, illustrating by way
of example the principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present invention will be readily under-
stood by the following detailed description in conjunction
with the accompanying drawings. To facilitate this de-
scription, like reference numerals designate like struc-
tural elements.

Figure 1A shows a linear polishing apparatus which
is typically utilized in a CMP system.

Figure 1B shows a side view of the linear polishing
apparatus.

Figure 1C shows a magnified view of an exemplary
seam section after delamination has started to take
place.

Figure 2A shows a side view of a CMP system ac-
cording to one embodiment of the present inven-
tion.

Figure 2B shows a polishing section in accordance
with one embodiment of the present invention.

Figure 2C illustrates a cross sectional view of a pol-
ishing section showing a polymeric polishing pad
fused to a base belt in accordance with one embod-
iment of the present invention.

Figure 3A shows a cross sectional view of a polish-
ing section capped by a polymeric flap in accord-
ance with one embodiment of the present invention.

Figure 3B shows a cross sectional view of a polish-
ing section capped by a cover in accordance with
one embodiment of the present invention.

Figure 4 is a cross sectional view of a polishing sec-
tion in accordance with one embodiment of the
present invention.

Figure 5A shows a flowchart defining a method for
generating a seamless polymeric polishing pad at-
tached to a base belt in accordance with one em-
bodiment of the present invention.

Figure 5B illustrates shows a flowchart defining a
method for generating a seamless polymeric polish-
ing pad fused to a base belt in accordance with one
embodiment of the present invention.

Figure 6A shows two pieces of a polymeric polish-
ing pad molding container in accordance with one
embodiment of the present invention.

Figure 6B shows a completed polymeric polishing
pad molding container where an outside molding
has been attached over an inside molding in ac-
cordance with one embodiment of the present in-
vention.

Figure 7 is a flow chart illustrating a method for man-
ufacturing a seamless polymeric polishing belt in
accordance with one embodiment of the present in-
vention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] An invention for a method of making a polish-
ing pad structure and an apparatus using the same is
disclosed. In the following description, numerous spe-
cific details are set forth in order to provide a thorough
understanding of the present invention. It will be under-
stood, however, by one of ordinary skill in the art, that
the present invention may be practiced without some or
all of these specific details. In other instances, well
known process operations have not been described in
detail in order not to unnecessarily obscure the present
invention.
[0020] In general terms, the present invention is di-
rected toward a polishing pad structure and method for
making the structure. The polishing pad structure in-
cludes a supporting layer, a cushioning layer, and a pad
layer. The pad layer is designed and made as a contig-
uous and seamless unit and is adhered to the cushion-
ing layer to enable more consistent and effective wafer
polishing during CMP operations. The pad layer, being
a contiguous and seamless unit also provides for a long-
er lasting pad structure that is substantially more resist-
ant to delamination.
[0021] As described herein, a polishing pad structure
includes a polishing pad (or pad layer) in addition to a
cushioning layer and a reinforcement layer. In a pre-
ferred embodiment, the support layer is a stainless steel
belt. The polishing pad within a polishing pad structure
is a belt form. The polishing pad is also referred to as a
seamless polymeric polishing pad, a seamless polymer-
ic polishing belt, polymeric polishing pad, a linear belt
polymeric polishing pad, polymeric polishing belt, a pol-
ishing layer, a polishing belt or any other term that could
describe the present invention. Furthermore, the polish-
ing pad structure of the present invention may be utilized
in any type of operation which may require controlled,
efficient, and accurate polishing of any surface of any
type of material. One embodiment of the polishing pad
structure as described below includes two basic struc-
tural components: a seamless polymeric polishing pad,
and a base belt. The base belt, as used herein includes
at least one cushioning layer, and a reinforcement layer
such as the aforementioned stainless steel belt. The
seamless polymeric polishing pad is attached to the
base belt by an adhesive film. By using a seamless pol-
ishing pad, the risk of moisture induced weaknesses
and the resulting delamination prevalent in the prior art
may be reduced thus increasing polishing pad life. In
addition, the base belt increases wafer polishing effec-
tiveness. Therefore, the apparatus and method of pol-
ishing wafers optimizes CMP effectiveness and increas-
es wafer processing throughput by way of an apparatus
with a seamless polymeric polishing pad and a unique
combination of a reinforcement layer and a cushioning
layer.
[0022] Figure 2A shows a side view of a CMP system

114 according to one embodiment of the present inven-
tion. A polishing head 150 may be used to secure and
hold the wafer 101 in place during processing. A poly-
meric polishing pad 156 (also referred to as a seamless
polymeric polishing belt or a polymeric polishing belt) is
preferably secured to a base belt 157, which forms a
continuous loop around rotating drums 160a and 160b.
The polymeric polishing pad 156 may be secured to the
base belt 157 by using a well-known glue or other ad-
hesive material. In another embodiment, the polymeric
polishing pad 156 may be secured to the base belt 157
through a direct casting of polyurethane on top of the
base belt 157. This process is discussed further in ref-
erence to Figures 2C and 5B. The polymeric polishing
pad 156 itself is preferably made of a polymeric material.
A polishing section 180 including the polymeric polish-
ing pad 156 and the base belt 157 is discussed in further
detail in reference to Figure 2B.
[0023] The polymeric polishing pad 156 generally ro-
tates in a direction indicated by the arrows at a speed
of about 400 feet per minute. Although, this speed does
vary depending upon the specific CMP operation. As the
belt rotates, polishing slurry 154 may be applied and
spread over the surface 156a of the polymeric polishing
pad 156. The polishing head 150 may then be used to
lower the wafer 101 onto the surface 156a of the rotating
polymeric polishing pad 156. In this manner, the surface
of the wafer 101 that is desired to be planarized is sub-
stantially smoothed.
[0024] In some cases, the CMP operation is used to
planarize materials such as copper (or other metals),
and in other cases, it may be used to remove layers of
dielectric or combinations of dielectric and copper. The
rate of planarization may be changed by adjusting the
polishing pressure 152. The polishing rate is generally
proportional to the amount of polishing pressure 152 ap-
plied to the polymeric polishing pad 156 against the pol-
ishing pad stabilizer 158. The polishing pad stabilizer
158 may also be referred to as a platen. In one embod-
iment, the polishing pad stabilizer may use an air bear-
ing. It should be understood that the polishing pad sta-
bilizer 158 may utilize any type of bearing such as, for
example, a fluid bearing, etc. After the desired amount
of material is removed from the surface of the wafer 101,
the polishing head 150 may be used to raise the wafer
101 off of the polymeric polishing pad 156. The wafer is
then ready to proceed to a wafer cleaning system.
[0025] In one embodiment, the CMP system 114 can
be improved for the next wafer by conditioning the sur-
face of the polymeric polishing pad 156. Conditioning of
the pad may be performed by removing excess slurry
and residue build-up from the clogged belt pad. As more
wafers are planarized, the belt pad will collect more res-
idue build-up which can make efficient CMP operations
difficult. One method of conditioning the belt pad is to
use a polishing pad conditioning system 166. A condi-
tioning head 170 is preferably used to hold (and in some
embodiments rotate) a conditioning disk 172 as a con-
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ditioning track 168 holds the conditioning head 170. The
conditioning track 168 moves the conditioning head 170
back and forth as the conditioning disk 172 scrapes the
polishing pad 156, preferably with a nickel-plated dia-
mond conditioning disk.
[0026] In one embodiment, the polymeric polishing
pad 156 is a one piece polishing belt without any seams.
In another embodiment, the polymeric polishing pad is
shaped like a belt and is a contiguous unit. By use of the
one piece polishing belt, seams which can allow mois-
ture to intrude into an adhesive film do not exist. There-
fore, the present invention may dramatically increase
the life of the polymeric polishing pad 156. As discussed
further below in reference to Figure 2B, the base belt
157 includes a reinforcement layer and a cushioning lay-
er. By use of a dual layer base belt, the dynamics of the
polishing by the polymeric polishing pad 156 may be
controlled in a more precise and prescribed manner.
[0027] Figure 2B shows a polishing section 180 in ac-
cordance with one embodiment of the present invention.
It should be understood that the polishing section 180
of the present invention may include any number of lay-
ers or belts composed of any type of material or mate-
rials as long as a resulting polishing belt structure accu-
rately polishes wafers and resists delamination and de-
formation. In one embodiment, polishing section 180 in-
cludes a polymeric polishing pad 156 attached to a base
belt 157 by way of an adhesive film 185. The polymeric
polishing pad 156 may be any type of seamless polish-
ing pad made out of any type of material such as, for
example, polymers. In one embodiment, the polymeric
polishing pad 156 is made out of a polymeric polishing
material such as one described in a United States patent
application serial No. 09/596,842 entitled "Improved
Polishing Pad with Reduced Moisture Absorption".
[0028] It should be understood that the polymeric pol-
ishing pad 156 may be any thickness which would allow
even, effective, and consistent polishing of the wafer in
the dynamics desired. In one embodiment, the polishing
pad 156 is between about 30 mils ( a mil equals 1 x 10-3

inch) and about 100 mils in thickness. In another em-
bodiment the polishing pad 156 is about 40 mils in thick-
ness.
[0029] In one embodiment, the polymeric polishing
pad 156 does not have any seams and is a one-piece
material. Therefore the polishing section 180 of the
present invention resists moisture from, for example,
slurries. It should be understood that the present inven-
tion may resist moisture from any source such as for
example, chemicals, water, etc. In the prior art polishing
belts, moisture could enter polishing structures through
seams to adhesive areas and break down or dissolve
adhesive films between the polishing belt and an under-
lying layer and therefore causing delamination. This un-
desirable characteristic decreased prior art polishing
belt life. In contrast, because of the intelligent and effec-
tive polishing structure, the present invention may resist
delamination and last longer than prior art apparatuses.

[0030] In addition, the polymeric polishing pad 156 al-
so resists shearing much better than the prior art due to
the seamless design. When the polymeric polishing pad
156 and the base belt 157 moves over the rotating
drums 160a and 160b, the bending generated by this
action creates stretching forces on both the polymeric
polishing pad 156 and the base belt 157. Then when the
polymeric polishing pad 156 and the base belt 157
straightens out again after moving off of the rotating
drums 160a and 160b, compressing forces are gener-
ated. The stretching and the compressing as described
imposes shearing forces on the polymeric polishing pad
156 and the base belt 157. Fortunately, the present in-
vention resists the shearing forces that may cause dela-
mination due to its unique structure (as discussed below
in reference to Figures 2B, 2C, 3A, 3B, 4, 5A, 5B). Con-
sequently, the present invention may significantly longer
life and may be used to polish more wafers before the
pad must be changed. It is believed that the embodi-
ments of the present invention will enable consistent
polishing up to about 3000 wafer or more before the pol-
ishing section 180 needs to be replaced.
[0031] The base belt 157 is composed of two separate
layers including a cushioning layer 184 attached onto a
reinforcement layer 182 by an adhesive film 183. It
should be appreciated that the adhesive film 183 may
be any thickness as long as a strong bond is created
between the cushioning layer 184 and the reinforcement
layer 182. In one embodiment, the adhesive is 8 mils
thick. Generally, any adhesive that provides good bond-
ing can be used. Examples include, 3M 442 tape,
3M467MP, 3M447, a rubber-based adhesive, etc. In one
embodiment, a permanent rubber-based adhesive may
be utilized as the adhesive.
[0032] It should be appreciated that the cushioning
layer 184 may be made out of any type of material as
long as the cushioning properties are such that allows
effective wafer polishing such as, for example, an open
celled polyurethane material, etc. In one embodiment,
the cushioning layer 184 has sponge-like properties. In
another embodiment, the cushioning layer 184 may be
a TW-817 cushioning layer made by Thomas West, Inc.
of California. In yet another embodiment, the cushion
layer 184 may be a Suba IV cushioning layer made by
Rodel, Inc.
[0033] It should be understood that the cushioning
layer 184 and the reinforcement layer 182 may be any
thickness which optimizes the polishing of wafers. In
one embodiment, the cushioning layer 184 is between
about 10 mils and about 100 mils thick. In another em-
bodiment, the cushioning layer 184 is about 20 mils
thick. In one embodiment, the reinforcement layer 182
is between about 5 mils and about 50 mils thick. In an-
other embodiment, the reinforcement layer 182 is about
20 mils thick.
[0034] Through the use of the reinforcement layer
182, the base belt 157 may provide a strong support
structure so that the polymeric polishing pad 156 does
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not bend or give way easily. It should be appreciated
that any type of material may be utilized as the reinforce-
ment layer 182 which is sufficiently rigid such as, for ex-
ample, steel, Kevlar™, etc. In one embodiment, the re-
inforcement layer 182 is made out of stainless steel. In
addition, the use of a strong support structure of the re-
inforcement layer 182 in conjunction with the cushioning
layer 184 enables better control of the polishing process
and may result in increased wafer polishing accuracy
and consistency. By use of such a multi-layer polymeric
pad structure, the polishing section 180 may be con-
structed in such a way that resists degradation and en-
ables more wafer polishing throughput in the polishing
of wafers. Additionally, the significant increase in polish-
ing pad life may decrease overall wafer production costs
due to the greater wafer polishing throughput.
[0035] Figure 2C illustrates a cross sectional view of
a polishing section 180 showing a polymeric polishing
pad 156 fused to a base belt 157 in accordance with one
embodiment of the present invention. The polishing sec-
tion 180 includes the polymeric polishing pad 156 con-
nected to the base belt 157. The base belt 157 has a
cushioning layer 184 attached to a reinforcement layer
182 by an adhesive film 183.
[0036] In one embodiment, the polymeric polishing
pad 156 is fused to the base belt 157. The fusing occurs
when a polymeric material is directly casted onto a top
surface 186 of the cushioning layer 184 of the base belt
157. Fusing may be generated through the use of a di-
rect casting process, which in general is an application
of a polymeric precursor (usually in a liquid or a semi-
solid form) of a polishing pad to a surface. It should be
appreciated that the polymeric precursor may be any
type of material which may form an effective polishing
pad. The polymeric precursor later solidifies into a pol-
ymeric polishing pad. In one embodiment, during a di-
rect casting process, a polishing pad precursor such as,
for example, a liquefied (or semi-solid) polymer is ap-
plied to the top surface 186 of the cushioning layer 184.
In one embodiment, the polishing pad precursor is a liq-
uefied polyurethane. During this process, the liquefied
polymer flows into a pore structure of the cushioning lay-
er 184. It should be appreciated that the liquefied poly-
mer may penetrate to any depth in the cushioning layer
184 to enable the polymeric polishing pad 156 and the
cushioning layer 184 of the base belt 157 to form a co-
hesive unit.
[0037] In another embodiment, the liquefied polymer
flows to a depth of about 21 mils underneath the top sur-
face 186 of the cushioning layer 184. The extent of the
depth of liquefied polymer flow into the cushioning layer
184 is shown as border 187. The section between the
border 187 and the top surface 186 is a fused portion
where the polymeric material (resulting from the solidi-
fication of the liquid polymer) of the polymeric polishing
pad 156 fuses (or attaches) with the cushioning layer
184. In this embodiment, because of the excellent co-
hesion produced by the fusing, adhesives are not used

to attach the polishing pad 156 to the base belt 157.
[0038] The cohesion produced by the fusing is
strengthened through the use of curing where the poly-
meric polishing pad 156 and the base belt 157 are cured.
In one embodiment, the curing takes place for about 18
hours at a temperature of about 212 F (F as referred to
herein is degrees Fahrenheit). It should be understood
that any type of curing process (for any amount of time
at any temperature) may be utilized where a cohesive
bond may be created or strengthened between the pol-
ymeric polishing pad 156 and the base belt 157. In ad-
dition, fusing the layers allows for attaching of the poly-
meric polishing pad directly to the cushioning pad thus
avoiding usage of an adhesive film. Consequently, this
type of fusing may enable the polishing structure of the
present invention to resist both moisture and shear
stresses resulting in a greatly reduced chance of dela-
mination taking place between the polymeric polishing
pad 156 and the base belt 157. Figure 3A shows a cross
sectional view of a polishing section 180 capped by a
polymeric flap 188 in accordance with one embodiment
of the present invention. It should be understood that
the polishing section 180 of this embodiment may be
utilized within the CMP system 114 as described in ref-
erence to Figure 2A. In one embodiment, the polishing
section 180 has a polymeric polishing pad 156 over a
base belt 157. As discussed above in reference to Fig-
ure 2B, the base belt 157 includes a cushioning layer
184 attached on top of a reinforcement layer 182 by use
of an adhesive film 183. In addition, the polymeric pol-
ishing pad 156 is attached on top of the cushioning layer
184 by adhesive 185. In one embodiment, in addition to
the polymeric polishing pad 156, the polishing section
180 has a polymeric flap 188 that covers the base belt
157. The polymeric polishing layer flap 188 is attached
to the base belt 157 by a pin 189 that is inserted into
reinforcement layer 182 within the base belt 157. The
polymeric polishing layer flap 188 may also be called a
cap. It should be understood that any way of reducing
moisture seepage into layers below a polymeric polish-
ing layer may be utilized such as, for example, sealing
the sides of the polymeric polishing layer with a poly-
meric sealant, etc.
[0039] Figure 3B shows a cross sectional view of a
polishing section 180 capped by a cover 196 in accord-
ance with one embodiment of the present invention. In
this embodiment, the polishing section 180 has a poly-
meric polishing pad 156 attached over a base belt 157
by use of an adhesive 185. The base belt 157 includes
a cushioning layer 184 attached on top of a reinforce-
ment layer 182 by use of an adhesive film 183. The pol-
ishing section 180 has a cover 196 protecting the adhe-
sive films 185 and 183. The cover 196 is connected on
one end to the polymeric polishing pad 156 by a pin 198
and connected on the other end by pins 192.
[0040] By use of the cover 196, the adhesive films 183
and 185 may be protected from side moisture intrusion
by, for example, liquid from a slurry. It should be appre-
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ciated that the cover 196 may be any type of material
as long as the material resists moisture intrusion. The
cover may also be known as a cap. In one embodiment,
the cover 196 is made from a polymeric material such
as, for example, polyurethane. It should be understood
that the cover 196 may protect the adhesive films 183
and 185 from any type of liquid like substance. There-
fore, the adhesive films 183 and 185 may remain intact
and resist moisture induced adhesive degradation from
the side of the polishing section 180. In addition, in one
embodiment, the polymeric polishing pad 156 is seam-
less so moisture seepage is reduced from the top sec-
tion of the polymeric polishing pad 156. It should be un-
derstood that any way of reducing moisture seepage
may be utilized and that other ways to do so may be
employed besides utilization of the flap 188 (as shown
in Figure 3A) or the cover 196. For example, the entire
polishing structure may be coated with a polymeric ma-
terial, or a sealant. Therefore, any way of sealing off
moisture vulnerable sections of the polishing structure
may be effective. As a result, the polishing section 180
may resist moisture intrusion better and therefore last
longer and may be utilized to polish many more wafers
than polishing belts of the prior art.
[0041] Figure 4 is a cross sectional view of a polishing
section 180 in accordance with one embodiment of the
present invention. In this embodiment, a polymeric pol-
ishing pad 156 is attached by an adhesive film 185 to
the top of a base belt 157. The base belt 157 has three
distinct layers including a cushioning layer 184a and a
cushioning layer 184b connected to a reinforcement lay-
er 182. The cushioning layer 184a and the cushioning
layer 184b are connected by an adhesive file 186 while
the cushioning layer 184b is attached by adhesive film
183 to the reinforcement layer 182.
[0042] The cushioning layer 184a may be either softer
or harder than the cushioning layer 184b depending on
the desires of polishing dynamics. In one embodiment,
the cushioning layer 184a may be one made by Thomas
West, Inc. In another embodiment, the cushioning layer
184a is softer than the cushioning layer 184b. This con-
figuration allows a gradual hardening of the polishing
section 180 from top to bottom to enable better confor-
mation to a wafer surface by the polymeric polishing pad
156. In yet another embodiment, the cushioning layer
184a may be rigid and the cushioning layer 184b may
be soft. The cushioning layer 184a may then increase
the tension of the polymeric polishing pad 156. This may
be desirable to keep the cushioning layer 184a encap-
sulated in case of failure (e.g., delamination) of the pol-
ishing section 180. As can be appreciated, the polishing
section 180 may have numerous cushioning layers with
different pliancy characteristics to powerfully customize
a CMP process. In one embodiment, the cushioning lay-
ers 184a and 184b may be made from the same mate-
rial, and in another embodiment the cushioning layers
184a and 184b may be made from different materials.
In yet another embodiment, the cushioning layers 184a

and 184b may be made from any type of cushioning or
rigid layer such as, for example, polymeric material,
polyurethane, Suba IV made by Rodel Inc., TW-817
made by Thomas West Corporation of California, stain-
less steel, Kevlar™, etc.
[0043] In another embodiment, a different type of pol-
ishing material may be used, such as, for example, a
fixed abrasive material, on top of the polymeric polishing
pad 156. In such an embodiment, the polymeric polish-
ing pad 156 may act as the support layer to the fixed
abrasive material.
[0044] Figure 5A shows a flowchart 200 defining a
method for generating a seamless polymeric polishing
pad attached to a base belt in accordance with one em-
bodiment of the present invention. In operation 202, the
method begins with providing a reinforcement layer. In
one embodiment, a reinforcement layer such as, for ex-
ample, stainless steel is utilized so a polishing pad may
be properly supported and therefore evenly polish a wa-
fer. Oftentimes, without a reinforcement layer, the pol-
ishing pad can deform under the pressure of the wafer
and therefore not polish the wafer properly. It should be
appreciated that any number of materials or metals may
be utilized in the reinforcement layer such as, for exam-
ple, Kevlar™, etc. In one embodiment, the reinforce-
ment layer is in the form of a stainless steel belt to ac-
commodate the shape of a polishing pad in the shape
of a belt.
[0045] After operation 202, the method progresses to
operation 204 where a first adhesive film is applied to
the reinforcement layer. It should be understood that any
type of adhesive may be utilized in this operation such
as, for example, 3M 442 tape, rubber based adhesive,
etc. In one embodiment, an adhesive is applied in a thin
film over the reinforcement layer so a next layer may be
attached. In another embodiment, a permanent rubber-
based adhesive may be utilized for its flowing charac-
teristics when cured as described below.
[0046] Then the method moves to operation 206
where a cushioning layer is placed on the first adhesive
film. It should be understood that any type of cushioning
layer made from any type of material may be utilized in
this operation. In one embodiment, the cushioning layer
may be made of a type of polymer, such as, for example,
polyurethane. In another embodiment, the cushioning
layer may be a belt which can fit over a reinforcement
belt. Any cushioning layer thickness may be utilized as
long as the resulting cushioning properties of the mate-
rial is compatible with the polishing characteristics de-
sired.
[0047] After operation 206, the method advances to
operation 208 where a second adhesive film is applied
to the cushioning layer. The second adhesive film is nec-
essary so a polishing pad may be attached to the base
belt (which includes the reinforcement layer and the
cushioning layer). It should be appreciated that like the
first adhesive film, any type of adhesive may be utilized
such as, for example, a water resistant adhesive, etc.
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[0048] Then, operation 210 places a polishing pad on
the second adhesive film. In one embodiment, the pol-
ishing pad is a polymeric polishing shaped like a belt
and has no seams. In another embodiment, the polish-
ing pad is shaped like a belt and may be a contiguous
unit. It should be appreciated that any type of polishing
pad made out of any type of material in any type of shape
may be utilized in this operation as long as the material
can polish the wafer in an effective manner.
[0049] After operation 210, the method moves to op-
eration 212 where a polishing structure is cured. It
should be understood that the polishing structure may
refer to any type of structure that includes any type of
polishing pad (including polishing pad precursors such
as, for example, polymeric precursors) and any type of
base belt. In one embodiment, the polishing structure
includes a polymeric polishing pad, a cushioning layer,
and a reinforcement layer all attached through adhe-
sives as disclosed in operations 202, 204, 206, 208, and
210. The curing process includes heating the polishing
structure at a certain temperature for a certain period of
time. It should be understood that the polishing structure
may be heated at any temperature for any length of time
as long as the polishing structure's cohesiveness is en-
hanced. In one embodiment, the polishing structure is
heated for about 20 hours at a temperature of about 200
F (F refers to degrees Fahrenheit). In another embodi-
ment, when a permanent rubber based adhesive is uti-
lized, the adhesive softens and flows during the curing
and therefore increases the contacting surface area be-
tween the rubber adhesive and the cushioning layer
thus increasing adhesive strength by a factor of 4.
[0050] By utilizing the seamless polymeric polishing
pad, the chances of moisture seepage into the first and
second adhesive layers from the surface of a polishing
pad is greatly reduced. In addition, the seamless poly-
meric polishing pad also resists shearing forces from
moving over rollers in a CMP system thus decreasing
the chance that such forces would break down the pol-
ishing pad structure. As a result, polishing pad delami-
nation is decreased significantly. Therefore, polishing
pad life and production capacity of the present invention
is increased dramatically over the production capacity
of the prior art polishing pad. Such a large maximization
of polishing belt life decreases CMP system downtime
and in turn considerably increases wafer production ef-
ficiency and output.
[0051] Figure 5B illustrates shows a flowchart 230 de-
fining a method for generating a seamless polymeric
polishing pad fused to a base belt in accordance with
one embodiment of the present invention. Operations
232, 234, and, 236 are substantially similar to opera-
tions 202, 204, and 206 respectively as discussed in ref-
erence to Figure 5A. It should be understood that unlike
the method disclosed in Figure 5A, the method dis-
closed in Figure 5B does not utilize an adhesive to at-
tach the polishing pad to the base belt. Major differences
in this embodiment from the method described in refer-

ence to Figure 5B starts from operation 238 where liquid
polymeric material is applied to a top surface of the
cushioning layer. It should be appreciated that the liquid
polymeric material may be any type of polymeric pre-
cursor which may solidify into a material which can
polish wafers. In one embodiment, the liquid polymeric
material is a liquefied polyurethane. During operation
238, a liquid polymeric material penetrates into the
pores of the cushioning layer. As discussed in reference
to Figure 2C, the liquid polymeric material may pene-
trate to any depth which can produce cohesive fusion
between the resulting polymeric polishing pad and the
cushioning layer. In one embodiment the liquid polymer-
ic material penetrates to a depth of about 21 mils into
the cushioning layer. Therefore, during a curing process
described further in reference to operation 240, the liq-
uid polymeric material forms into a seamless polymeric
polishing pad which is fused to the cushioning layer.
[0052] After operation 238, the method proceeds to
operation 240 where the polishing structure is cured.
The curing process may be any temperature or any
length of time as long as fusion between the cushioning
layer and the polymeric polishing pad may be enhanced.
In one embodiment, the polishing structure may be
cured for about 18 hours at a temperature of about 212
F. In another embodiment, the polishing structure may
be cured for about 20 hours at a temperature of about
200 F.
[0053] Besides strengthening the fusion between the
polymeric polishing pad and the cushioning layer, oper-
ation 240 also generates a significant softening of the
adhesive (as described above in reference to Figure 5A)
that holds together the cushioning and reinforcement
layers. This softening creates flowing of the adhesive
during a curing cycle and improves the strengthening of
the adhesive by about a factor of 4 after a heating cycle.
In one embodiment, the adhesive strength may be
measured by a peel test where it is determined what
force is necessary to peel the cushioning layer off of the
reinforcement layer. It is believed that the softening and
flowing of the adhesive film causes increased surface
area contact between the adhesive and the cushioning
layer.
[0054] Optionally, a protective liner may be added to
a bottom surface of the reinforcement layer after oper-
ation 240. It should be understood that the protective
liner may be any type of material that could reduce dam-
age to a platen in a CMP system. In one embodiment,
a polyethylene liner may be utilized to protect the platen
on a CMP system from being scratched by the reinforce-
ment layer during CMP process. It should be understood
that the polyethylene liner may be any thickness which
would not significantly increase shear forces on the pol-
ishing structure but which would protect the platen. In
one embodiment, the protective liner may be between
about 5 mils and about 50 mils in thickness. In another
embodiment, the protective liner may be about 20 mils
in thickness.
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[0055] Consequently, the polishing structure is
formed in a way that all of the layers are connected to-
gether in a much stronger way than prior art polishing
apparatuses. As a result, the polishing structure of the
present invention may withstand shearing and therefore
resist delamination much better than the prior art. In ad-
dition, the polymeric polishing pad of the present inven-
tion is thin and does not have seams and therefore re-
sists moisture intrusion into the inner portions of the pol-
ishing structures. This feature also decreases delami-
nation and prolongs the life of the polishing structure.
Further, the polishing structure of the present invention
is thin and therefore less shearing forces act upon it (be-
cause more shearing forces exist toward the outside of
the polishing structure when moving over a roller).
Therefore, the polishing structure of the present inven-
tion may last longer, increase wafer throughput, and sig-
nificantly decrease the costs of wafer processing.
[0056] Figure 6A shows two pieces of a polymeric pol-
ishing pad molding container 300 in accordance with
one embodiment of the present invention. In this em-
bodiment, an outside molding 302 fits over an inside
molding 304. The outside molding 302 may be attached
to the inside molding 304 in any way which would pre-
vent escaping of liquid at an attachment juncture. In one
embodiment, an adhesive may be utilized to attached
the molding 302 to a base of the molding 304. A space
within between the outside molding 302 and the inside
molding 304 may be filled with a gel like substance to
generate a polishing pad such as a polymeric polishing
belt as described in further detail in reference to Figure
7. It should be appreciated that the gel may be any type
of precursor to a polymeric pad such as, for example, a
polyurethane gel, etc. By having the outside molding
302 with a continuous inner surface and having the in-
side molding 304 with a continuous outer surface, a pol-
ymeric polishing pad that is shaped like a belt and that
has no seams may be generated. In another embodi-
ment, a polymeric polishing pad may be generated that
is shaped like a belt and is a contiguous unit.
[0057] Figure 6B shows a completed polymeric pol-
ishing pad molding container 306 where an outside
molding 302 has been attached over an inside molding
304 in accordance with one embodiment of the present
invention. In this embodiment, a polymeric gel dispenser
312 inputs a polymeric gel 308 into a space between the
outside molding 302 and the inside molding 304. The
polymeric gel 308 may be any kind of substance that
may be utilized to generate a polishing pad such as, for
example, polyurethane gel, etc. The dispensing action
may be completed through tubes 310 into input holes
316 at the base of the completed polymeric polishing
pad molding container 306. It should be understood that
any number of input holes may be utilized to fill the inside
of the completed polymeric polishing pad molding con-
tainer 306 such as, for example, 1, 2, 3, 4, etc. In one
embodiment there are four input holes 316 at the base
of the completed polymeric polishing pad molding con-

tainer 306. By intelligently utilizing the molding container
306, a seamless polymeric polishing pad may be gen-
erated that reduces moisture intrusion into an inner
structure of a polishing structure 180 (shown in Figures
2A-4).
[0058] Figure 7 is a flow chart 500 illustrating a meth-
od for manufacturing a seamless polymeric polishing
belt in accordance with one embodiment of the present
invention. Although the operations herein show the
method for manufacturing a seamless polishing belt,
any other type of polishing pad may be generated by the
operations as described below. The method begins at
operation 502 where a polymer is prepared for molding
into a seamless polishing belt. In one embodiment, a
polymer material is prepared for molding into a seam-
less polymeric polishing belt utilizing a completed poly-
meric polishing pad molding container as described
above in reference to Figure 6B. Preferably, a two-part
polyurethane mixture is used, although any type of pol-
ymer may be used depending on the polishing require-
ments. Generally, a flexible, durable, tough material is
desired for the polishing layer of the seamless polymeric
polishing belt so wafer surfaces may be polished. Fur-
ther, the polishing layer should be soft enough to polish
without scratching. The selected polymer need not be
fully elastic, but should not slacken or loosen during use.
Different polymers may be selected to enhance certain
features of the polishing or planarizing process. In one
embodiment, the polymer material may be a urethane
mixture that produces a polishing material of the com-
pleted belt that is a microcellular polyurethane with a
specific gravity of approximately .4-1.0p and a hardness
of approximately 2.5-90 shore D. A liquid resin and a
liquid curative are combined to form the polyurethane
mixture. In another embodiment, a polymeric gel may
be utilized to form a polishing pad as discussed above
in reference to Figure 6B. As can be appreciated, this
operation may utilize any number of polymeric gel pre-
cursors to form the seamless polymeric polishing belt.
[0059] After operation 502, the method proceeds to
operation 504 where the prepared polymer is injected
into the mold. In one embodiment, urethane or other pol-
ymer material is dispensed into a hot cylindrical mold. It
should be understood that other types and shapes of
molds may be suitably used.
[0060] Then, in operation 506, the prepared polymer
is heated and cured. It should be understood that any
type of polymer may be heated and cured in any way
that would produce the physical characteristics desired
in a finished polishing pad. In one embodiment, a ure-
thane mixture is heated and cured for a predetermined
time at a predetermined temperature to form a urethane
polishing layer. In one embodiment, a urethane mixture
is cured for about 12-48 hours at about 150-300 degrees
F (about 65-150 degrees C). In another embodiment, a
polymeric gel precursor may be cured for about 20 hours
at about 200 degrees F (about 93 degrees C). Other
times and temperatures suitable to other polymer ma-
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terial as and other desired properties may be substitut-
ed. For example, thermoplastic materials are processed
hot and set by cooling. After operation 506, the method
advances to operation 508 where a seamless polymeric
polishing belt is de-molded by removing the belt from
the mold. In one embodiment, the mold is a polymeric
polishing belt molding container as described in further
detail in reference to Figure 6B. Then operation 510
lathes the seamless polymeric polishing belt to prede-
termined dimensions. In operation 510, the seamless
polymeric polishing belt is cut to the desired thickness
and dimensions for optimal wafer polishing.
[0061] After operation 510, the method proceeds to
operation 512 where grooves are formed on a polishing
surface of the seamless polymeric polishing belt. The
grooves may be formed during molding by providing a
suitable pattern on the inside of the mold. In one em-
bodiment, the raw casting is turned and grooved on a
lathe to produce a smooth polishing surface with square
shaped grooves.
[0062] The polishing belt is then finished for use. After
operation 512, the method moves to operation 514
where the edges of the seamless polymeric polishing
belt are trimmed. Then operation 516 cleans the seam-
less polymeric polishing belt and prepares it for use. In
one embodiment, the seamless polymeric polishing belt
is 90-110 inches in length, 8-16 inches wide and .020 - .
2 inches thick. It is therefore suitable for use in the
Teres™ linear polishing apparatus manufactured by
Lam Research Corporation. Therefore, the seamless
polymeric polishing belt reduces moisture intrusion into
the base belt underneath the polishing belt thereby
greatly increasing the useful life of the polishing mate-
rial. As a result, wafer production may be increased and
wafer production consistency may be enhanced. Be-
cause of this enhanced and optimized nature of the
present invention, wafer production costs may ultimate-
ly be decreased.
[0063] While this invention has been described in
terms of several preferred embodiments, it will be ap-
preciated that those skilled in the art upon reading the
preceding specifications and studying the drawings will
realize various alterations, additions, permutations and
equivalents thereof. It is therefore noted that the present
invention is defined in the appended claims.

Claims

1. A seamless polishing apparatus for utilization in
chemical mechanical polishing, comprising:

a polishing pad (156), the polishing pad being
shaped like a belt and configured to have no
seams; and
a base belt (157), the base belt including a re-
inforcement layer (182) and a cushioning layer
(184);

wherein the cushioning layer is an intermedi-
ary layer between the polishing belt pad and the re-
inforcement layer.

2. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the polishing pad is a polymeric material.

3. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
2, wherein the polymeric material is polyurethane.

4. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the cushioning layer is a sponge like ma-
terial.

5. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the cushioning layer is an open-celled
polyurethane material.

6. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the reinforcement layer is one of stain-
less steel and Kevlar.

7. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the polishing pad is about 40 mils in
thickness.

8. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the cushioning layer is about 20 mils in
thickness.

9. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, further comprising:

a cap covering an adhesive film between the
base belt and the polishing pad.

10. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
9, wherein the cap is a polymeric material.

11. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, further comprising:

a cover configured to seal off an adhesive film
between the base belt and the polishing pad
from moisture intrusion.

12. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
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1, wherein the base belt and the polishing pad are
attached by a first adhesive film, and the reinforce-
ment layer and the cushioning layer are attached
by a second adhesive film.

13. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
1, wherein the polishing pad is attached to the base
belt as a result of direct casting of a polymeric pre-
cursor on a top surface of the cushioning layer.

14. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
13, further comprising:

a protective liner attached to a bottom surface
of the base belt.

15. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
14, wherein the protective liner is polyethylene.

16. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
13, wherein the polymeric precursor is at least one
of a semi-solid form, a liquefied form, and a gel form.

17. A seamless polishing apparatus for utilization in
chemical mechanical polishing as recited in claim
13, wherein the polymeric precursor is a liquid poly-
urethane.

18. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing,
comprising:

providing a reinforcement layer (182);
applying a first adhesive film (183) over the re-
inforcement layer,
attaching a cushioning layer (184) on the first
adhesive film;
applying a second adhesive film (185) over the
cushioning layer,
attaching a seamless polishing pad (156) on
the second adhesive film; and
curing the polishing pad structure.

19. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing as
recited in claim 18 wherein the reinforcement layer
is one of stainless steel and Kevlar.

20. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing as
recited in claim 18 wherein the first adhesive layer
and the second adhesive layer is a rubber based
adhesive.

21. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing as
recited in claim 18 wherein the seamless polishing
pad is generated by pouring a polymeric gel into a
mold.

22. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing as
recited in claim 18 wherein the seamless polishing
pad is a polymeric material.

23. A method for generating a polishing pad structure
for utilization in chemical mechanical polishing as
recited in claim 18 wherein the curing includes heat-
ing the polishing pad structure.

Patentansprüche

1. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen, umfas-
send:

- ein Polierkissen (156), wobei das Polierkissen
bandartig geformt und ohne Nähte ausgebildet
ist, und

- ein Basisband (157), wobei das Basisband eine
Verstärkungsschicht (182) und eine Dämp-
fungsschicht (184) aufweist,

- wobei die Dämpfungsschicht eine Zwischen-
schicht zwischen dem Polierkissen des Bandes
und der Verstärkungsschicht ist.

2. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei das Polierkissen aus polymerem
Material besteht.

3. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 2, wobei das polymere Material Polyurethan
ist.

4. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei die Dämpfungsschicht aus einem
schwammartigen Material besteht.

5. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei die Dämpfungsschicht aus einem
offenzelligen Polyurethan-Material besteht.

6. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei die Verstärkungsschicht aus rost-
freiem Stahl oder Kevlar besteht.
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7. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei das Polierkissen eine Stärke von
ungefähr 40 Milli-Inch (ca. 1,016 mm) hat.

8. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei die Dämpfungsschicht eine Stärke
von ungefähr 20 Milli-Inch (ca. 0,508 mm) hat.

9. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, weiterhin umfassend:

- eine Abdeckung, die einen Adhäsionsfilm zwi-
schen dem Basisband und dem Polierkissen
bedeckt.

10. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 9, wobei die Abdeckung aus einem polyme-
ren Material besteht.

11. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, weiterhin umfassend:

- eine Abdeckung, die so ausgebildet ist, dass
sie einen zwischen dem Basisband und dem
Polierkissen angeordneten Adhäsionsfilm ge-
gen über dem Eindringen von Feuchtigkeit ab-
dichtet.

12. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei das Basisband und das Polierkis-
sen durch einen ersten Adhäsionsfilm befestigt
werden und die Verstärkungsschicht und die Dämp-
fungsschicht durch einen zweiten Adhäsionsfilm
befestigt werden.

13. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 1, wobei das Polierkissen am Basisband be-
festigt wird, indem ein polymerer Precursor direkt
auf eine Oberseite der Dämpfungsschicht gegos-
sen wird.

14. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 13, weiterhin umfassend:

- eine an einer Bodenfläche des Basisbandes
angebrachte Schutz schicht.

15. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 14, wobei die Schutzschicht aus Polyethy-

len besteht.

16. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 13, wobei der polymere Precursor eine halb-
massive und/oder eine verflüssigte und/oder eine
gelartigen Form aufweist.

17. Nahtlose Poliervorrichtung zur Verwendung in che-
misch-mechanischen Poliervorgängen nach An-
spruch 13, wobei der polymere Precursor flüssiges
Polyurethan ist.

18. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen, umfassend:

- Bereitstellen einer Verstärkungsschicht (182);
- Aufbringen eines ersten Adhäsionsfilms (183)

auf die Verstärkungsschicht;
- Anbringen einer Dämpfungsschicht (184) auf

dem ersten Adhäsionsfilm;
- Aufbringen eines zweiten Adhäsionsfilms (185)

auf die Dämpfungsschicht;
- Anbringen eines nahtlosen Polierkissens (156)

auf dem zweiten Adhäsionsfilm, und
- Aushärten der Polierkissenkonstruktion.

19. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen nach Anspruch 18, wobei
die Verstärkungsschicht aus rostfreiem Stahl oder
Kevlar besteht.

20. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen nach Anspruch 18, wobei
die erste Adhäsionsschicht und die zweite Adhäsi-
onsschicht aus auf Gummi basierendem Klebstoff
bestehen

21. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen nach Anspruch 18, wobei
das nahtlose Polierkissen hergestellt wird, indem
ein polymeres Gel in eine Form gefüllt wird.

22. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen nach Anspruch 18, wobei
das nahtlose Polierkissen aus polymerem Material
besteht.

23. Verfahren zur Herstellung einer Polierkissenkon-
struktion zur Verwendung in chemisch-mechani-
schen Poliervorgängen nach Anspruch 18, wobei
das Aushärten das Erhitzen der Polierkissenkon-
struktion einschließt.
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Revendications

1. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique
comprenant :

un tampon à polir (156), le tampon à polir étant
profilé comme une courroie et configuré pour
n'avoir aucune couture; et
une courroie de base (157), la courroie de base
comprenant une couche de renforcement (182)
et une couche d'amortissement (184) ;

dans lequel la couche d'amortissement est
une couche intermédiaire entre le tampon à polir à
courroie et la couche de renforcement.

2. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel le tampon à polir
est un matériau polymère.

3. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 2, dans lequel le matériau po-
lymère est du polyuréthane.

4. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel la couche
d'amortissement est un matériau ressemblant à de
l'éponge.

5. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel la couche
d'amortissement est un matériau en polyuréthane
à alvéoles ouvertes.

6. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel la couche de ren-
forcement est une couche composée d'acier inoxy-
dable et de Kevlar.

7. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel le tampon à polir
présente une épaisseur d'environ 40 mils.

8. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel la couche
d'amortissement présente une épaisseur d'environ
20 mils.

9. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-

lon la revendication 1, comprenant en outre :

un couvercle couvrant un film adhésif entre la
courroie de base et le tampon à polir.

10. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 9, dans lequel le couvercle est
un matériau polymère.

11. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, comprenant en outre :

un couvercle configuré pour sceller un film ad-
hésif entre la courroie de base et le tampon à
polir contre l'intrusion d'humidité.

12. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel la courroie de
base et le tampon à polir sont fixés par un premier
film adhésif et la couche de renforcement et la cou-
che d'amortissement sont fixées par un second film
adhésif.

13. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 1, dans lequel le tampon à polir
est fixé à la courroie de base en résultat d'un cou-
lage direct d'un précurseur polymère sur une surfa-
ce supérieure de la couche d'amortissement.

14. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 13, comprenant en outre :

un revêtement protecteur fixé à une surface in-
férieure de la courroie de base.

15. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 14, dans lequel le revêtement
protecteur est du polyéthylène.

16. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 13, dans lequel le précurseur
polymère est au moins d'une forme parmi les for-
mes semi-solide, liquéfiée et gélifiée.

17. Un appareil de polissage sans couture pour une uti-
lisation dans un polissage chimique mécanique se-
lon la revendication 13, dans lequel le précurseur
polymère est un polyuréthane liquide.

18. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
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chimique mécanique comprenant les étapes con-
sistant à :

fournir une couche de renforcement (182) ;
appliquer un premier film adhésif (183) sur la
couche de renforcement ;
fixer une couche d'amortissement (184) sur le
premier film adhésif ;
appliquer un second film adhésif (185) sur la
couche d'amortissement ;
fixer un tampon à polir sans couture (156) sur
le second film adhésif; et
traiter la structure de tampon à polir.

19. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
chimique mécanique selon la revendication 18,
dans lequel la couche de renforcement est une cou-
che composée d'acier inoxydable et de Kevlar.

20. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
chimique mécanique selon la revendication 18,
dans lequel la première couche adhésive et la se-
conde couche adhésive sont un adhésif à base de
caoutchouc.

21. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
chimique mécanique selon la revendication 18,
dans lequel le tampon à polir sans couture est gé-
néré en versant un gel polymère dans un moule.

22. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
chimique mécanique selon la revendication 18,
dans lequel le tampon à polir sans couture est un
matériau polymère.

23. Un procédé destiné à générer une structure de tam-
pon à polir pour une utilisation dans un polissage
chimique mécanique selon la revendication 18,
dans lequel le traitement comprend le chauffage de
la structure de tampon à polir.
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