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IMPROVEMENT DESIGN OF CMP INNER RING IN SMART HEAD

BACKGROUND
Field

[0001] Embodiments of the present invention generally relate to chemical
mechanical polishing (CMP) systems used in the manufacturing of semiconductor
devices. In particular, embodiments herein relate to apparatus and method for

uniform processing of a substrate near the edges during CMP processing.

Description of the Related Art

[0002] Chemical mechanical polishing (CMP) is commonly used in the
manufacturing of semiconductor devices to planarize or polish a layer of material
deposited on a substrate surface. In a typical CMP process, a substrate is retained
in a carrier which presses the backside of the substrate towards a rotating polishing
pad in the presence of a polishing fluid. Generally, the polishing fluid comprises an
aqueous solution of one or more chemical constituents and nanoscale abrasive
particles suspended in the aqueous solution. Material is removed across the material
layer surface of the substrate in contact with the polishing pad through a combination
of chemical and mechanical activity which is provided by the polishing fluid and the

relative motion of the substrate and the polishing pad.

[0003] The carrier includes various internal components that are subject to wear
due to the significant forces and movements during processing. A damaged carrier
decreases manufacturing efficiency, thereby increasing process costs. Accordingly,
there is a need in the art for articles and related methods that solve the problem

described above.

SUMMARY

[0004] In one embodiment, an apparatus for substrate polishing is provided, the
apparatus includes a housing member, a carrier member, and a distal force assembly.
The carrier member is coupled to and disposed radially outward of the housing
member. The distal force assembly disposed radially inward of an exterior portion of
the carrier member and radially outward of the housing member. The distal force

assembly includes a bladder seal, a seal ring in contact with the bladder seal. The
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seal ring has a seal ring face and one or more grooves disposed therein. The grooves
include a plateau radius and a ridge radius disposed opposite the plateau radius at an
intersection between the seal ring face and the grooves, wherein the plateau radius
and the ridge radius are between about 0.012 to about 0.018 inches. The distal force

assembly also includes a transfer ring coupled to the seal ring opposite the bladder.

[0005] Inanother embodiment, a distal force assembly for use in a substrate carrier
is provided the distal force assembly includes a bladder seal, a seal ring in contact
with the bladder, and a transfer ring. The seal ring has a seal ring face and one or
more grooves disposed in the seal ring face. The grooves include a plateau radius
disposed at an intersection between the seal ring face and the groove; and a ridge
radius disposed opposite the plateau radius at an intersection between the seal ring
face and the grooves, wherein the plateau radius and the ridge radius are between
about 0.012 to about 0.018 inches. The transfer ring is coupled to the seal ring

opposite the bladder

[0006] In yet another embodiment, a metal seal ring is provided for use in a distal
force assembly of a substrate polishing apparatus. The metal seal ring includes a
plateau region disposed between grooves. The plateau region and two grooves are
disposed on a seal ring face of the seal ring. The two grooves include a plateau radius
disposed at an intersection between the seal ring face and the groove and a ridge
radius disposed opposite the plateau radius at an intersection between the seal ring
face and the grooves, wherein the plateau radius and the ridge radius are between
about 0.012 to about 0.018 inches.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] So that the manner in which the above recited features of the present
disclosure can be understood in detail, a more particular description of the disclosure,
briefly summarized above, may be had by reference to embodiments, some of which
are illustrated in the appended drawings. It is to be noted, however, that the appended
drawings illustrate only exemplary embodiments of the disclosure and are therefore
not to be considered limiting of its scope, as the disclosure may admit to other equally

effective embodiments.
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[0008] Figure 1 is a schematic side view of a polishing system for use according

to embodiments disclosed herein.

[0009] Figure 2 is a schematic side view of a carrier assembly, such as the carrier

assembly in Figure 1 according to embodiments disclosed herein.

[0010] Figure 3 is an enlarged cross sectional view of a distal force assembly

according to embodiments disclosed herein.

[0011] Figure 4 is an enlarged cross sectional view of a distal force assembly

according to embodiments disclosed herein.

[0012] Figure 5is an enlarged top view of a seal mount according to embodiments

disclosed herein.

[0013] To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the figures. It is
contemplated that elements and features of one embodiment may be beneficially

incorporated in other embodiments without further recitation.

DETAILED DESCRIPTION

[0014] Embodiments of the present disclosure generally relate to apparatus for
reducing the impact of a substrate against the inside surface of a retaining ring during
substrate polishing. In particular, embodiments herein relate to a chemical
mechanical polish (CMP) system with an extension disposed radially outward from a

substrate chuck member and the outer edge of the substrate.

[0015] Figure 1 is a schematic side view of a polishing system 100 for use
according to embodiments disclosed herein. Typically, the polishing system 100
features a frame (not shown) and a plurality of panels 101 which define a substrate
processing environment 103. The polishing system 100 includes a plurality of
polishing stations 102 (one shown) and a plurality of carrier assemblies 104 (one

shown) which are disposed within the substrate processing environment 103.

[0016] As shown in Figure 1, the polishing station 102 includes a platen 106, a

polishing pad 108 mounted on the platen 106 and secured thereto, a pad conditioner
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assembly 110 for cleaning and/or rejuvenating the polishing pad, and a fluid delivery
arm 112 for dispensing polishing fluid onto the polishing pad 108. Here, the platen
106 is disposed above a base plate 114 and is circumscribed by a platen shield 120
(both shown in cross section) which collectively define a drainage basin 116. The
drainage basin 116 is used to collect fluids spun radially outward from the platen 106

and to drain the fluids through a drain 118 in fluid communication therewith.

[0017] The pad conditioner assembly 110 is used to clean and/or rejuvenate the
polishing pad 108 by sweeping polishing byproducts therefrom, such as with a brush
(not shown), and/or by abrading the polishing pad 108 by urging an abrasive pad
conditioning disk 124 (e.g.,, a diamond impregnated disk) there against. Pad
conditioning operations may be done between polishing substrates, i.e., ex-situ

conditioning, concurrently with polishing a substrate, i.e., in-situ conditioning, or both.

[0018] Here, the pad conditioner assembly 110 includes a first actuator 126
disposed on the base plate 114, a conditioner arm 128 coupled to the first actuator
126, and a conditioner mounting plate 130 having the conditioner disk 124 fixedly
coupled thereto. A first end of the conditioner arm 128 is coupled to the first actuator
126, and the mounting plate 130 is coupled to a second end of the conditioner arm
128 that is distal from the first end. The first actuator 126 is used to sweep the
conditioner arm 128, and thus the conditioner disk 124, about an axis C so that the
conditioner disk 124 oscillates between an inner radius of the polishing pad 108 and
an outer radius of the polishing pad 108 while the polishing pad 108 rotates there
beneath. In some embodiments, the pad conditioner assembly 110 further includes
a second actuator 132 disposed at, and coupled to, the second end of the conditioner
arm 128, the second actuator 132 is used to rotate the conditioner disk 124 about an
axis D. Typically, the mounting plate 130 is coupled to the second actuator 132 using

a shaft 134 disposed there between.

[0019] Generally, the rotating carrier assembly 104 is swept back and forth from
an inner radius to an outer radius of the platen 106 while the platen 106, and thus the
polishing pad 108, rotate about a platen axis B there beneath. The polishing fluid is
delivered to the polishing pad 108 using the fluid delivery arm 112 positioned there

over and is further delivered to a polishing interface between polishing pad 108 and
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the substrate 105 by the rotation of the polishing pad 108 about the platen axis B.
Often, the fluid delivery arm 112 further includes a delivery extension member and a
plurality of nozzles. The plurality of nozzles are used to deliver polishing fluid or
relatively high pressure streams of a cleaner fluid, e.g., deionized water, to the

polishing pad 108.

[0020] The carrier assembly 104 provides a mounting surface for the substrate
105. During substrate processing, the carrier assembly 104 surrounds the substrate
105 and operates as a substrate carrier. The carrier assembly 104 exerts a downward
force on the substrate 105 to prevent the substrate 105 from slipping from underneath
the carrier assembly 104. The substrate 105, is often vacuum-chucked to the carrier
assembly 104. The carrier assembly 104 rotates about the carrier axis A, while urging
the substrate 105 against the polishing pad 108. The carrier assembly 104

additionally oscillates in a radial direction over the top surface of the polishing pad.

[0021] Figure 2 is a schematic side view of the carrier assembly 104. The carrier
assembly 104 features a housing member 202, a carrier member 204, a carrier ring
assembly 206 coupled to the carrier member 204, a support plate 212 disposed
radially inward of the carrier member 204 and the carrier ring assembly 206, and a
second membrane 216 disposed below the support plate 212 to provide a mounting
surface for the substrate 105. For the description of Figures 2 and 3, the term radially
outward is used with reference to the central axis A of the carrier assembly 104 (Figure

1) unless stated otherwise.

[0022] As described above, the carrier assembly 104 of Figure 2 is used to apply
pressure to a substrate, such as the substrate 105. The pressure is exerted by the
carrier assembly 104 and pushes the substrate 105 into the polishing pad 108 to be
polished. The carrier assembly 104 is configured to retain the substrate 105
underneath the carrier assembly 104 throughout the polishing process. In some
instances, the substrate 105 and/or the entire support plate 212 and the second
membrane 216 are moveable within a carrier volume 252. The carrier volume 252 is
defined as the volume underneath the carrier assembly 104 and above the polishing
pad 108 (Figure 1). The majority of the carrier volume 252 is occupied by the support

plate 212 and the second membrane 216.
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[0023] The housing member 202 is a support member and an uppermost portion
of the carrier assembly 104. The housing member 202 includes a centering piece
222, which is disposed on the bottom surface of the housing member 202 and is
centered about the central axis A. The centering piece 222 further includes a cover
224. The cover 224 is disposed about a portion of an extension of the centering piece
222, which extends downwards. The cover 224 is configured to reduce the friction
force between the centering piece and a depression within the carrier member 204.
The carrier member 204 is disposed around and coupled to the housing member 202.
The carrier member 204 is disposed around each of the support plate 212 and the
substrate chucking membrane 215. The carrier member 204 covers each of the
support plate 212 and the substrate chucking membrane 215. The carrier member
204 is disposed radially outward of the support plate 212 and the housing member
202. The carrier member 204 includes an outer ring which extends downward and
around the outer diameters of the support plate 212 and the substrate chucking

membrane 215.

[0024] The carrier ring assembly 206 is attached to an outer portion of the carrier
member 204 and includes a lower annular portion and an upper annular portion, such
as a substrate retaining ring 210 and a backing ring 208 respectively. The substrate
retaining ring 210 is typically formed of a polymer which is bonded to the backing ring
208 using a bonding layer (not shown) disposed therein. The backing ring 208 is
formed of a rigid material, such as a metal or ceramic, and is secured to the carrier
member 204 using a plurality of fasteners (not shown). Examples of suitable materials
used to form the substrate retaining ring 210 and the backing ring 208 respectively
include any one or combination of the polishing fluid chemical resistant polymers,

metals, and/or ceramics described herein.

[0025] During substrate processing, the substrate retaining ring 210 surrounds the
substrate 105 to prevent the substrate 105 from slipping from underneath the carrier
assembly 104. Typically, a first volume 230 is pressurized during polishing to cause
the support plate 212 and the second membrane 216 to exert a downward force on
the substrate 105 while the carrier assembly 104 rotates about the carrier axis A, thus
urging the substrate 105 against the polishing pad 108 (Figure 1). Before and after

polishing, a vacuum is applied to the first volume 230 so that the second membrane

6
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216 is deflected upwards to create a low pressure pocket between the second
membrane 216 and the substrate 105, thus vacuum-chucking the substrate 105 to the

carrier assembly 104.

[0026] Generally, the inner diameter of the substrate retaining ring 210 is greater
than the diameter of the substrate 105 to allow for some clearance there between
during the polishing process and substrate loading and unloading operations, such as
greater than about 2 mm or more, or greater than about 3 mm or more. Similarly, the
outer diameter of the substrate mounting surface of the second membrane 216 is less
than the inner diameter of the substrate retaining ring 210 to allow the second
membrane 216 to move relative thereto. The clearance between the substrate 105
and the substrate retaining ring 210 and between the second membrane 216 and the

substrate retaining ring 210 creates a gap.

[0027] The second membrane 216 is coupled to the bottom of the support plate
212. The second membrane 216 includes multiple layers and is configured to grip the
surface of the substrate 105 by applying a vacuum force. The second membrane 216

extends across substantially the entire bottom surface of the support plate 212.

[0028] The second membrane 216 includes a first membrane 214 and a second
membrane 216. The first membrane 214 includes a plurality of channels 226 formed
therethrough. One or more of the channels 226 are annular and are centered about
the axis A. In one embodiment, one central channel 226 is disposed through the axis
A and eight annular channels 226 are disposed around the central channel 226 and
the axis A to equal a total of nine channels 226 disposed through the first membrane
214 of the second membrane 216. |In some embodiments, about 5 channels 226 to
about 15 channels 226, such as about 6 channels 226 to about 12 channels 226, such
as about 7 channels 226 to about 10 channels 226 may be included. Each of the
channels 226 are in fluid communication with gas passages formed through the
support plate 212. The channels 226 distribute gases and gas pressure equally about
the axis A. The first membrane 214 of the second membrane 216 is a stiff material,
such as a hard plastic material and allows minimal deflection of the first membrane as

the pressure within each of the annular channels 226 is increased or reduced.
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[0029] The second membrane 216 is disposed on the bottom surface of the first
membrane 214. The second membrane 216 includes a soft material, such that at
least the bottom surface of the second membrane 216 is easily deflected. The second
membrane 216 may be a soft plastic or a silicon material. In some embodiments, the
second membrane 216 includes multiple layers which include both pliable and rigid
materials. The second membrane 216 includes a chucking surface 228 and a plurality
of grooves 225 disposed through the chucking surface 228. The chucking surface
228 and the grooves 225 are pliable, so that when a substrate, such as the substrate
105 comes into contact with the chucking surface 228, the chucking surface 228
deforms without damaging the substrate 105. The grooves 225 are in fluid
communication with one or more of the channels 226. Pressure changes within the
one or more channels 226 changes the pressure within the grooves 225 and creates
a chucking or de-chucking action between the substrate 105 and the second
membrane 216. The chucking force at different locations of the surface of the
substrate 105 is controlled by controlling the pressure applied to the backside of the
substrate 105 through the channels 226 and the grooves 225. The pressure within
each of the channels 226 may be altered throughout a substrate polishing process to

improve the uniformity of the polishing process.

[0030] The support plate 212 and the second membrane 216 are attached to the
carrier member 204 using a first flexible support 218 as described herein. The first
flexible support 218 is an annular flexure and allows the substrate 105, the support
plate 212, and the second membrane 216 to move relative to the carrier member 204
during substrate processing in both a vertical and a horizontal direction (wherein the
vertical direction is parallel to the axis A and the horizontal direction is parallel to the
top surface of the polishing pad 108 (Figure 1). The support plate 212, the carrier
member 204, and the first flexible support 218 collectively define the first volume 230
between the support plate 212 and the carrier member 204. The first flexible support
218 may bend to allow vertical movement of the support plate 212 with respect to the
carrier member 204. The first flexible support 218 simultaneously supports the load
of the support plate 212 while allowing for controlled movement of the support plate
212.
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[0031] A second flexible support 220 is disposed between the carrier member 204
and the housing member 202. The second flexible support 220 is an annular support
coupling the carrier member 204 to the housing member 202. A second volume 232
is defined between the carrier member 204 and the housing member 202. The second
flexible support 220 forms a seal between the carrier member 204 and the housing
member 202 in order to allow the second volume 232 to be pumped to either a higher
or a lower pressure than the surrounding environment. The pressure within the
second volume 232 influences the vertical deflection of the carrier member 204 with

respect to the housing member 202.

[0032] In some embodiments, the radius of the substrate 105 is defined as a first
radius 240. The first radius 224 may be about 151 mm to about 155 mm, such as
about 151 mm to about 153 mm, such as about 152 mm to about 153 mm. The outer
radius of the second membrane 216 is defined as a second radius 238. The second
radius 238 may be about 140 mm to about 155 mm, such as about 145 mm to about
152 mm, such as about 150 mm. The second radius 238 may be about 0.5% to about
2% smaller than the first radius 240. The inner radius of the substrate retaining ring
210 is defined as a third radius 242. The third radius 242 may be about 153 mm to
about 156 mm, such as about 153 mm to about 155 mm, such as about 154 mm to
about 155 mm. The third radius 242 may be about 3% to about 5% larger than the
first radius 240, such as about 3% to about 4% larger than the first radius 240, such
as about 3.5% to about 4% larger than the first radius 240.

[0033] The carrier 104 also includes a distal force assembly 300. The distal force
assembly 300 is disposed radially outward of the support plate 212 and radially inward
of an exterior portion of the carrier member 204. The distal force assembly 300 is a
radial assembly and forms a ring within the carrier 104, for example, the distal force
assembly 300 is a circular assembly. The distal force assembly 300 includes a
bladder seal 235, a bladder frame 234, a stiffener 303, and a seal ring 236. The
bladder seal 235 is disposed between the bladder frame 234 and the seal ring 236.
The bladder frame 234 and the seal ring 236 are annular and are coupled together to
form the distal force assembly 300. In some embodiments, the seal ring 236 is a

metal seal ring.
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[0034] The bladder seal 235 has a hardness between about 54 and about 66 on
the Shore A Hardness scale. For example, the bladder seal 235 has a hardness
greater than about 40 on the Shore A Hardness scale. For example, the bladder seal
235 has a 60 +/-5 hardness. The minimum tear strength of the bladder seal 235 is
between about 15 kilonewtons (kN) per meter and about 19 kKN per meter. For
example, the minimum tear strength of the bladder seal 235 is about 17 kN per meter.
The minimum tensile strength of the bladder seal 235 is between about 6
megapascals (MPa) and about 7 MPa. For example, the minimum tensile strength of
the bladder seal 235 is about 6.5 MPa.

[0035] In some embodiments, the bladder seal 235 includes a coating. The
bladder seal 235 coating may be a parylene C coating with a coating thickness of
about 0.3 microns to about 0.8 microns. For example, the parylene coating of the

bladder seal 235 may be about 0.4 microns to about 0.7 microns thick.

[0036] The seal ring 236 is coupled to a transfer ring 250. In some embodiments,
the transfer ring 250 is bonded to the seal ring 236 by an adhesive. The seal ring 236
is disposed between the transfer ring 250 and the bladder seal 235. In some
embodiments, the seal ring 236 is a metal, for example stainless steel. In some
embodiments, the seal ring 236 is a rigid polymer. In some embodiments, the transfer
ring 250 is a rigid polymer. For example, the transfer ring 250 is
Polytetrafluoroethylene (PTFE).

[0037] The bladder frame 234 and the bladder seal 235 form a seal cavity 237.
The stiffener 303 is disposed within the seal cavity 237. The sealed cavity 237 may
be inflated or deflated to translate the seal ring 236 and transfer ring 250 relative to

the carrier member 204 and to apply distal force to the substrate.

[0038] Figure 3 illustrates additional details of the interaction between the seal ring
236 and the bladder seal 235 of the distal force assembly 300. The distal force
assembly 300 also includes a sealing hardware 301. According to some
embodiments, the sealing hardware 301 is a bolt, a machine screw, but other
embodiments are contemplated. In other embodiments, the sealing hardware 301 is

a distribution ring with bolts through the distribution ring. The sealing hardware 301

10
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aids in sealing the bladder seal 235 to the seal ring 236. The sealing hardware 301

is described in more detail below.

[0039] The seal ring 236 includes one or more grooves 305 (two shown). The
grooves 305 are configured to receive one or more seal features 307 of the bladder
seal 235. The seal features 307 and the grooves 305 provide a sealed space within
the seal cavity 237 such that precise pressure control can be achieved with respect
to the force applied to the edge of a substrate. The seal features 307 also align the
bladder seal 235 with the grooves 305

[0040] The grooves 305 define a plateau region 309. For example, the plateau
region 309 is disposed between grooves 305. In yet another example, the plateau
region 309 is disposed between two grooves 305. The bladder seal 235 rests on the
plateau region 309. The bladder seal 235 is disposed between the plateau region 309

and the sealing hardware 301.

[0041] One or more ridge regions 311 are disposed outward of the plateau region

309 and are separated from the plateau region 309 by the grooves 305.

[0042] Figure 4 further illustrates the interaction of the bladder seal 235 and the
seal ring 236. The grooves 305 are recesses in a seal ring face 403. The grooves
305 have a bottom face 409, side walls 405, a plateau radius 415, and a ridge radius

411. The ridge regions 311 include an outer radius 407.

[0043] The ridge regions 311 include ridge faces 413. The ridge faces 413 are the
faces of the seal ring face 403 separated from the plateau region 309 by the grooves
305.

[0044] The plateau radius 415 is the radius formed between the grooves 305 and
the seal ring face 403 disposed on the plateau region 309. The ridge radius 411 is
the radius formed between the grooves 305 and the ridge faces 413 disposed on the

ridge regions 311.

[0045] The plateau radius 415 and the ridge radius 411 are disposed opposite
each other with a groove 305 between them. The plateau radius 415 are disposed

inward of the ridge radius 411. In some embodiments, the plateau radius 415, the

11
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ridge radius 411, and the outer radius 407 have about the same radius. For example,
the radii 407, 411, 415 may have a radius of between about 0.012 inches and about
0.018 inches. For example, the radii 407, 411, 415 may have a radius of about 0.014
inches. In other embodiments the radii 407, 411, 415 might have different radii. In
yet another embodiment, the plateau radius 415 and the ridge radius 411 have about
equal radii, different from the outer radius 407. For example, the plateau radius 415
and the ridge radius 411 have radii of between about 0.012 inches and about 0.018
inches. For example, the plateau radius 415 and the ridge radius 411 have radii of
about 0.014 inches.

[0046] Figure 5 illustrates a seal mount 500 of a plurality of seal mounts 500
according to some embodiments. Each seal mount 500 of the plurality of seal mounts
includes a bolt hole 501 disposed in the seal ring face 403 of the plateau region 309.
The bolt hole 501 is configured to receive the sealing hardware 301 (Figure 4). As
the sealing hardware 301 (Figure 4) is affixed into the bolt hole 501 it compresses the
bladder seal 235 against the seal ring 236. During use, prior art seal ring and bladder
seal combinations lead to premature seal failure. The inventors have significantly
increased the life span at least by the above mentioned changes to the seal ring 236

(Figure 4) and the seal mount 500 described below.

[0047] Each seal mount 500 includes a pair of receiving faces 503, one or more
interior features 505, and one or more exterior features 507. Each receiving face 503
is a face that is curved between the side walls 405 of the grooves 305. Each receiving
face 503 is a face that slopes down from the seal ring face 403 of the plateau region
309 to the bottom face 409 of the grooves 305. The receiving face 503 is configured
to receive the sealing hardware 301 (Figure 4) and reduce sharp edges and corners
that could tear the bladder seal 235 (Figure 4).

[0048] The receiving face 503 intersects the bolt hole 501 at the bolt hole diameter
509. The bolt hole diameter 509 is between about 2 millimeters and about 20

millimeters, for example about 5 millimeters.

[0049] According to some embodiments the interior features 505 and the exterior

features 507 are sloped faces.

12
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[0050] According to some embodiments the interior features 505 are angled faces
that slope towards the bottom face 409 from the receiving faces 503. The interior
features 505 angle from the receiving faces 503 to the bottom face 409 towards the
bolt hole 501. The interior features 505 serve to make the angle between the receiving
face 503 and the interior features 505 a gradual slope down to the bottom face 409
instead of a harder more acute angle. If the interior features 505 were faces
perpendicular to the bottom face 409, there would be a sharp edge that can wear
down the bladder seal 235. The interior features 505 assist at least in increasing the
life of the bladder seal 235. The interior features 505 also form an edge with the

exterior features 507.

[0051] According to some embodiments, the exterior features 507 are angled
faces that slope towards the bottom face 409 from the receiving faces 503 and the
interior features 505. The exterior features 507 angle from the receiving faces 503 to
the bottom face 409 away the bolt hole 501. The exterior features 507 are disposed
radially outward of the interior features 505. The exterior features 507 serve to make
the angle between the receiving face 503 and the exterior features 507 a gradual
slope toward the bottom face 409, the adjacent groove 305, and along the side walls
405 instead of a harder more acute angle. The exterior features 507 assist at least in

increasing the life of the bladder seal 235.

[0052] In some embodiments, a radius 511 is also disposed at each intersection
of the exterior features 507, interior features 505, and the receiving faces 503. The
radius 511 is between about 0.1 millimeters and 0.5 millimeters. For example, the

radius 511 is about 0.3 millimeters.

[0053] The features described above enable a carrier head with enhanced life and

better durability compared to previous designs.

[0054] While the foregoing is directed to embodiments of the present disclosure,
other and further embodiments of the disclosure may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.

13
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What is claimed is:

1. An apparatus for substrate polishing, comprising:

a housing member;

a carrier member coupled to and disposed radially outward of the housing
member; and

a distal force assembly disposed radially inward of an exterior portion of the
carrier member and radially outward of the housing member, the distal force assembly
comprising:

a bladder seal;

a seal ring in contact with the bladder seal, the seal ring having a seal
ring face and one or more grooves disposed in the seal ring face, the grooves
comprising:

a plateau radius disposed at an intersection between the seal ring
face and the groove; and

a ridge radius disposed opposite the plateau radius at an
intersection between the seal ring face and the grooves, wherein the
plateau radius and the ridge radius are between about 0.012 to about

0.018 inches;

a transfer ring coupled to the seal ring opposite the bladder.

2. The apparatus of claim 1, wherein the seal ring is stainless steel and the

transfer ring is a polymer

3. The apparatus of claim 1, wherein the bladder seal comprises a plurality seal

mounts.

4, The apparatus of claim 1, wherein the grooves form a plateau region in the seal

ring face.
5. The apparatus of claim 4, wherein the plateau region has a plurality of seal
mounts, each seal mount of the plurality of seal mounts comprises a receiving face

and one or more features, the features being sloped faces.

14
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6. The apparatus of claim 5, wherein the receiving face slopes from the seal ring

face towards a bolt hole in the seal ring.

7. The apparatus of claim 6, the bladder seal includes a coating, the coating

having a thickness between about 0.3 and about 0.8 microns thick.

8. The apparatus of claim 7, wherein the bladder seal has a hardness of greater

than about 40 on the Shore A hardness scale.

9. A distal force assembly for use in a substrate carrier, comprising:

a bladder seal;

a seal ring in contact with the bladder, the seal ring having a seal ring
face and one or more grooves disposed in the seal ring face, the grooves
comprising:

a plateau radius disposed at an intersection between the seal ring
face and the groove; and

a ridge radius disposed opposite the plateau radius at an
intersection between the seal ring face and the grooves, wherein the
plateau radius and the ridge radius are between about 0.012 to about

0.018 inches; and

a transfer ring coupled to the seal ring opposite the bladder.

10.  The distal force assembly of claim 9, wherein the distal force assembly is

circular assembly.

11.  The distal force assembly of claim 9, wherein the distal force assembly further
comprises:

a seal mount disposed between two of the one or more grooves; and

sealing hardware disposed through the bladder seal and connecting the

bladder seal to the seal ring.

12.  The distal force assembly of claim 11, wherein the seal mount comprises:

15
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interior feature, the interior feature being an angled face that slopes towards a
bottom face of the grooves from the receiving face; and
exterior feature, the exterior feature being an angled face that slopes towards

the bottom face of the grooves from a receiving face and the interior feature.

13.  The distal force assembly of claim 9, wherein the bladder seal comprises one
or more seal features configured to align with the one or more grooves of the seal

ring.

14.  The distal force assembly of claim 9, wherein bladder seal has a hardness of

greater than about 40 on the Shore A hardness scale.

15.  The distal force assembly of claim 9, wherein the plateau radius and the ridge

radius are about equal.

16.  The distal force assembly of claim 9, wherein the ridge radius is between about
0.014 inches.

17. A metal seal ring for use in a distal force assembly of a substrate polishing
apparatus, comprising:
a plateau region disposed between grooves, the plateau region and two
grooves disposed on a seal ring face of the seal ring, the two grooves comprising:
a plateau radius disposed at an intersection between the seal ring
face and the groove; and
a ridge radius disposed opposite the plateau radius at an
intersection between the seal ring face and the grooves, wherein the
plateau radius and the ridge radius are between about 0.012 to about
0.018 inches.

18.  The metal sealring of claim 17, wherein the plateau radius is disposed opposite

the ridge radius.
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19.  The metal seal ring of claim 17, wherein the metal seal ring further comprises
a seal mount, the seal mount having a receiving face that slopes from the seal ring

face to a bottom face of the grooves.

20.  The metal seal ring of claim 19, wherein the seal mount comprises:

interior feature, the interior feature being an angled face that slopes towards
the bottom face of the grooves from the receiving face; and

exterior feature, the exterior feature being an angled face that slopes towards

the bottom face of the grooves from the receiving face and the interior feature.
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