
CHEMICAL-MECHANICAL PLANARIZATION PAD Cross-Reference
To Related Applications [0001] This application claims
the benefit of U.S. Provisional Patent Application
Serial No. 61/017,952, filed on December 31, 2007,
which is fully incorporated herein by reference. Field
of Invention [0002] The present invention relates to a
chemical-mechanical planarization (CMP) pad with an
adhesive layer having dual functionality. Background
[0003] Conventional polishing pads for
chemical-mechanical planarization (CMP) may include a
composite of a first porous or filler-dispersed
polymeric layer stacked with a second, soft layer. As
reported in U.S. Patent No. 5,257,478, the soft second
layer has what was termed as a different hydrostatic
modulus from the first layer and serving as a pressure
equalizer to provide equal pressures across the
semiconductor surface for uniform polish. When the
second soft layer in a CMP pad is absent the
uniformity of the polished wafer may deteriorate.
[0004] A third layer of adhesive may be applied to the
second layer for the purpose of attaching the
composite pad to the polishing tool. However, the use
of a three layer structure in the conventional pad may
increase the risk of separation or delamination
between layers during polish. In addition, the three
layer structure may entrap air bubbles or extraneous
contaminants between layers resulting in difficult to
detect protrusions on the pad surface, which may lead
to scratching defects and non-uniformity of
polish.Summary [0005] An aspect of the present
disclosure relates to a polishing pad. The polishing 



pad may include a polymer layer including a
three-dimensional network and a composite layer having
the ability to equalize pressure across the pad
surface including a first adhesive wherein the
composite exhibits a hydrostatic modulus of 1 to 500
psi when compressed at a pressure of 1 to 50 psi.
[0006] A further aspect relates to a method of
affixing a polishing pad to a tool. The method may
include adhering a polishing pad to a tool. The
polishing pad may include a polymer layer, having a
three-dimensional network, and a composite layer
having the ability to equalize pressure across the pad
surface including a first adhesive. The composite may
exhibit a hydrostatic modulus of 1 to 500 psi when
compressed at a pressure of 1 to 50 psi. [0007]
Another aspect of the present disclosure relates to a
method of forming a polishing pad. The method may
include providing a polymer layer having a
threedimensional network therein and adhering a
composite layer having the ability to equalize
pressure across the pad surface including a first
adhesive to the polymer layer. The composite may
exhibit a hydrostatic modulus of 1 to 500 psi when
compressed at a pressure of 1 to 50 psi. Brief
Description of Drawings [0008] The above-mentioned and
other features of this disclosure, and the manner of
attaining them, will become more apparent and better
understood by reference to the following description
of embodiments described herein taken in conjunction
with the accompanying drawings, wherein: FIG. 1
illustrates an example of a CMP pad contemplated
herein. FIG. 2 illustrates an example of a CMP pad
contemplated herein.Detailed Description [0009] The
present invention relates to a polishing pad including
a first porous or 



filler-dispersed polymer layer. Instead of stacking to
a second soft layer, however, the first layer may be
stacked directly to a composite, having the ability to
equalize pressures across the semiconductor surface.
The composite may include one or more adhesive layers
as well as an additional layer positioned between the
adhesive layers. [0010] In one example, illustrated in
FIG. 1, a composite that possesses pressure equalizing
ability across the semiconductor surface during polish
may include a sheet 12 including one or more layers
14, 16 of an adhesive coated onto the surfaces of the
sheet. The composite may be adhered to the polymer
layer 20. The resulting composite may exhibit an
overall hydrostatic modulus from 1 to 500 psi,
including all values and increments therein, when
compressed under a pressure of 1 to 50 psi, including
all values and increments therein. For example, the
range of hydrostatic modulus may be from 150 to 250
psi, when compressed under a pressure of 1 to 10 psi,
which may be broadly employed during CMP of
semiconductor wafers. [0011] The polymer layer may be
formed by including a three-dimensional network of
soluble or insoluble materials dispersed or at least
partially encapsulated in a binder. The polymer
material may be in the form of particles, fibers
and/or fabrics. The binder may include a polymer
material, such as a polyurethane. The binder may
exhibit a hardness H1 that is greater than the
hardness H2 of the three-dimensional network
materials. [0012] In one example, the
three-dimensional network may be placed into a mold
cavity and the binder material may also be poured into
the mold cavity. Heat and/or pressure may be applied
to the binder and three-dimensional network mixture in
the mold cavity and the polishing pad may be formed.
Additional heating and/or curing steps may be employed
in the formation of the pad as well. Furthermore, the
pad may also be abraded to expose the 



three-dimensional network contained or encapsulated
therein. In some examples, all or a portion of the
three dimensional network may be removed from the pad
providing a relatively porous three-dimensional
network in the polymer layer. [0013] As alluded to
above, the composite may include one adhesive layer.
Accordingly, attention is next directed to FIG. 2,
which illustrates another exemplaryembodiment herein,
which contains adhesive layer 16 adhered to the first
porous or filled dispersed polymer layer 20. As may be
appreciated, in this embodiment, the use of the sheet
12 may be avoided. However, once again, such a
resulting composite may be configured to exhibit an
overall hydrostatic modulus from 1 to 500 psi, through
the combination of the adhesive layer 16 and polymer
layer 20. Such values of hydrostatic modulus again
include all values and increments between 1-500 psi,
when compressed under a pressure of 1 to 50 psi.
[0014] It may be appreciated that, e.g. with reference
to FIG. 1, the adhesive 14 applied to one side of the
sheet may or may not be the same as the adhesive 16
applied to the opposite side of the sheet. In one
embodiment, the adhesive 14 applied to one side of the
sheet may exhibit a 180 degree peel strength (PS1)
greater than 2.5 lbs/inch in accordance with ASTM test
standard D903-98(2004). The adhesive 16 applied to the
opposite side of the sheet may exhibit a lower 180
degree peel strength (PS2) of 1 to 1.5 lbs/inch in
accordance with the above ASTM standard Accordingly,
the peel strength of the adhesive 14 may be greater
than the peel strength of the adhesive 16 and PS1 may
be greater (>) than PS2. . [0015] In one embodiment,
the adhesive applied to one side of the sheet may be
acrylic based and the adhesive applied to the other
side of the sheet may be sourced from a different
polymer component, such as a diene type elastomer. The
diene type elastomer adhesive may be cross-linked to
increase its cohesive strength. Furthermore, the
acrylic 



based adhesive side may be attached to the polishing
pad while the diene type elastomer based side may be
attached to the polishing tool surface. At the end of
polishing, the pad may be relatively easily detached
from the polishing tool due to the lower peel strength
and higher cohesive strength. This may prevent
adhesive residue from being left on the tool surface.
[0016] Accordingly, the adhesives may include, but are
not limited to, one or more materials such as
polybutadiene and polyisoprene elastomers. The
polyisoprene may be natural (e.g., cis-1,4
polyisoprene) or synthetic. In addition the adhesives
may include acrylic elastomers and/or polyurethane
type elastomers. In addition, it is contemplated that
the adhesives may include, epoxy type polymer systems
and/or polyimide type systems, such as bismaleimide
type adhesives. The adhesive or adhesives may be
applied at a thickness in the range of 1 mil to 200
mils, including all values and increments therein,
such as in the range of1 mil to 20 mil, etc. The
adhesive may be applied by various spray or coating
processes, such as dip coating, screen printing,
reverse roll coating, gap coating, metering rod
coating, slot die coating, air knife coating, spray
coating, etc. [0017] The sheet may include, but is not
limited to, one or more materials such as
polypropylene, polyethylene, polyester, polyamide,
polyimide, polyurethane, polysulfone, styrene and
their solid and foam configurations. The sheet may
also be a fabric, including woven or non-woven
fabrics, or foam including a plurality of gas filled
cells or pores. The thickness of the sheet may range
from 0.1 to 500 mils including all values and
increments therein, such as from 1 to 100 mils. [0018]
As may be appreciated from the above, the present
disclosure relates to a polishing pad that may
completely bypass the need for a second pressure
equalizing layer as in the pads of the prior art. The
composite layer containing the adhesive as disclosed
herein 



may efficiently provide the dual function of an
adhesive and a pressure equalizer. Accordingly, it may
be appreciated that the pad herein may consist of a
polymer layer including a three-dimensional network
and a composite layer having the ability to equalize
pressure across the pad surface, including a first
adhesive wherein said composite exhibits a hydrostatic
modulus of 1 to 500 psi when compressed at a pressure
of 1 to 50 psi, with no other components necessary for
such pad performance. The composite layer in the pad
may also only include a sheet including a first side
and a second side, a first layer of said first
adhesive disposed on said first side of said sheet and
a second layer of a second adhesive disposed on said
second side of said sheet. [0019] The foregoing
description of several methods and embodiments has
been presented for purposes of illustration. It is not
intended to be exhaustive or to limit the claims to
the precise steps and/or forms disclosed, and
obviously many modifications and variations are
possible in light of the above teaching. It is
intended that the scope of the invention be defined by
the claims appended hereto.CLAIMS 1. A polishing pad,
comprising: a polymer layer including a
three-dimensional network; and a composite layer
having the ability to equalize pressure across the pad
surface, including a first adhesive wherein said
composite exhibits a hydrostatic modulus of 1 to 500
psi when compressed at a pressure of 1 to 50 psi. 2.
The polishing pad of claim 1, wherein said
three-dimensional network is at least partially
porous. 3. The polishing pad of claim 1, wherein said
first adhesive is acrylic. 4. The polishing pad of
claim 1, wherein said polymer layer includes a binder
material 



having a first hardness H1 and said three-dimensional
network exhibits a second hardness H2, wherein H1 >
H2. 5. The polishing pad of claim 1, wherein said
composite layer includes a sheet including a first
side and a second side, a first layer of said first
adhesive disposed on said first side of said sheet and
a second layer of a second adhesive disposed on said
second side of said sheet. 6. The polishing pad of
claim 5, wherein said first adhesive exhibits a first
180 degree peel strength PS1 and said second adhesive
exhibits a second 180 degree peel strength PS2,
wherein PS PS2. 7. The polishing pad of claim 5,
wherein said first adhesive is an acrylic and said
second adhesive is a diene type polymer, wherein said
first adhesive is affixed to said polymer layer. 8. A
method of affixing a polishing pad to a tool,
comprising: adhering a polishing pad to a tool wherein
said polishing pad includes a polymer layer having a
three-dimensional network, and a composite layer
having the ability to equalize pressure across the pad
surface including a first adhesive wherein said
composite exhibits a hydrostatic modulus of 1 to 500
psi when compressed at a pressure of 1 to 50 psi.9.
The method of claim 8, wherein said first adhesive is
acrylic. 10. The method of claim 8, wherein said
polymer layer includes a binder material having a
first hardness H1 and said three-dimensional network
exhibits a second hardness H2, wherein H1 > H2. 11.
The method of claim 8, wherein said composite layer
includes a sheet including a first side and a second
side, a first layer of said first adhesive disposed on
said first side of said sheet and affixed to said
polymer layer and a second layer of a second adhesive
disposed on said second side of said sheet adhered to
said tool. 



12. The method of claim 11, wherein said first
adhesive exhibits a first 180 degree peel strength PS1
and said second adhesive exhibits a second 180 degree
peel strength PS , wherein PSi>PS 2. 13. The polishing
pad of claim 12, wherein said first adhesive is an
acrylic and said second adhesive is a diene type
polymer. 14. A method of forming a polishing pad
comprising: providing a polymer layer having a
three-dimensional network therein; and adhering a
composite layer having the ability to equalize
pressure across the pad surface including a first
adhesive to said polymer layer wherein said composite
exhibits a hydrostatic modulus of 1 to 500 psi when
compressed at a pressure of 1 to 50 psi. 15. The
method of claim 14, wherein said first adhesive is
acrylic. 16. The method of claim 14, wherein said
polymer layer includes a binder material having a
first hardness H1 and said three-dimensional network
exhibits a second hardness H2, wherein H1 > H2. 17.
The method of claim 14, wherein said composite layer
further includes a sheet having a first side and a
second side, a first layer of said first adhesive
disposed on said first side of said sheet and a second
layer of a second adhesive disposed on said second
side of said sheet.18. The method of claim 17, wherein
said first adhesive exhibits a first 180 degree peel
strength PS1 and said second adhesive exhibits a
second 180 degree peel strength PS2, wherein PSi>PS2.
19. The polishing pad of claim 14, wherein said first
adhesive is an acrylic and said second adhesive is a
diene type polymer. 


