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RETAINING RING FOR WAFER CARRIERS 

FIELD OF THE INVENTIONS 

[0001] The inventions described below relate the ?eld of 
Wafer carriers and particularly to Wafer carriers used during 
optics polishing, prirne Wafer polishing and chemical 
mechanical planariZation. 

BACKGROUND OF THE INVENTIONS 

[0002] Integrated circuits, including computer chips, are 
manufactured by building up layers of circuits on the front 
side of silicon or other semiconductor wafers. An extremely 
high degree of Wafer ?atness and layer ?atness is required 
during the manufacturing process. Chernical rnechanical 
planariZation (CMP) is a process used during device manu 
facturing to polish Wafers and the layers built-up on Wafers 
to the necessary degree of ?atness. 

[0003] Chemical rnechanical planariZation is a process 
involving the polishing of a Wafer With a polishing pad 
combined with the chemical and physical action of a slurry 
purnped onto the pad. The Wafer is held by a Wafer carrier, 
With the backside of the Wafer facing the Wafer carrier and 
the front side (device side) of the Wafer facing a polishing 
pad. A retaining ring extends downwardly from the outer 
portion of the Wafer carrier and surrounds the edge of the 
Wafer during polishing. The retaining ring thus prevents the 
wafer from being pulled or pushed away from the carrier 
during polishing. The retaining ring also affects hoW the pad 
contacts the edge of the Wafer. In particular, the bottom 
surface of the retaining ring is kept even With the front 
surface of the Wafer, thereby ensuring that the polishing pad 
evenly Wears the Wafer. 

[0004] Apolishing pad used to polish the Wafer is held on 
a platen, Which is usually disposed beneath the Wafer carrier. 
Both the Wafer carrier and the platen are rotated so that the 
polishing pad polishes the front side of the Wafer. A slurry 
of selected chemicals and abrasives is pumped onto the pad 
to affect the desired type and amount of polishing. 

[0005] By using this process a thin layer of material is 
removed from the front side of the Wafer or Wafer layer. The 
layer may be a layer of oxide groWn or deposited on the 
Wafer or a layer of metal deposited on the Wafer. The 
removal of the thin layer of material is accomplished so as 
to reduce surface variations on the Wafer. Thus, the Wafer 
and layers built-up on the Wafer are very ?at and/or uniforrn 
after the process is complete. Typically, more layers are 
added and the chemical mechanical planariZation process 
repeated in subsequent polishing cycles. When all layers 
have been added and all cycles have been completed, a 
plurality of integrated circuit chips are built-up on the front 
side of the Wafer. 

[0006] Aproblern encountered during the polishing cycles 
is that the bottom surface of the retaining ring is incidentally 
Worn doWn by the pad and eventually must be replaced. 
Depending on the exact process used, a given retaining ring 
may last betWeen several doZen polishing cycles to several 
thousand polishing cycles. Eventually, hoWever, the bottom 
surface of the retaining ring can no longer rernain ?ush With 
the front side of the Wafer, and thus becomes unusable. 
Replacing the retaining ring is expensive, time consuming 
and disruptive to the manufacturing process. Thus, a device 
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is needed to increase the operational life of retaining rings 
and thereby increase the ef?ciency of integrated chip pro 
duction. 

SUMMARY 

[0007] The methods and devices provided beloW provide 
for a Wafer carrier having a long-lasting retaining ring. A 
rectangular channel or groove is disposed in the retaining 
ring. A triangular ridge integrally formed With the retaining 
ring extends from the bottom of the groove toWards the 
carrier mounting plate. A rectangular in?atable bladder is 
provided Within the groove. 

[0008] Just prior to use, the in?atable bladder is pinched 
betWeen the ridge and a carrier mounting plate, causing the 
in?atable bladder to very closely conform to the dimensions 
of the groove. During use, the pressure in the bladder is 
maintained or increased as the bottom surface of the retain 
ing ring is Worn aWay. The pressure in the bladder urges the 
bladder Walls to expand, thereby applying a force against the 
groove Walls and ?oor, and against the mounting plate. Since 
the groove Walls and the mounting plate are rigid and 
radially ?xed With respect to the axis of the carrier, the 
mounting plate is axially ?xed With respect to the Wafer 
carrier, and since the retaining ring is slidably attached to the 
mounting plate, the pressure urges the retaining ring toWards 
the pad. Thus, the bottom surface of the retaining ring 
remains at a predetermined height With respect to the front 
side of the Wafer even as the bottom surface of the retaining 
ring is Worn aWay. Since more of the retaining ring may be 
Worn aWay before the retaining ring needs to be replaced, the 
retaining ring need be replaced less often. 

[0009] Without the ridge, the bladder Would not conform 
as closely to the dimensions of the groove before use. 
Pressure that Would have been used to cause the bladder to 
force the retaining ring to slide further toWards the polishing 
pad is instead Wasted on deforrning the bladder to the shape 
of the channel. (The bladder’s ability to expand is limited, as 
is the pressure that can be applied to the bladder.) Thus, the 
ridge alloWs the retaining ring to slide further toWards the 
polishing pad during use, thereby increases the life of the 
retaining ring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 shoWs a system for performing chemical 
mechanical planariZation. 

[0011] FIG. 2 shoWs an exploded vieW of a Wafer carrier 
operable With the system of FIG. 1. 

[0012] FIG. 3 shoWs a cross section of an assernbled 
Wafer carrier operable With the system of FIG. 1. 

[0013] FIG. 4 shoWs a bloWn-up cross section of the 
retaining ring. 
[0014] FIG. 5 shoWs a portion of the in?atable bladder. 

DETAILED DESCRIPTION OF THE 
INVENTIONS 

[0015] FIG. 1 shoWs a system 1 for performing chemical 
mechanical planariZation. One or more polishing heads or 
Wafer carriers 2 hold Wafers 3 (shoWn in phantom to indicate 
their position underneath the Wafer carrier) suspended over 
a polishing pad 4. A Wafer carrier thus has a means for 
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securing and holding a Wafer. The Wafer carriers are sus 
pended from translation arms 5. The polishing pad is dis 
posed on a platen 6, Which spins in the direction of arroWs 
7. The Wafer carriers 2 rotate about their respective spindles 
8 in the direction of arroWs 9 (though the Wafer carriers may 
also rotate in the opposite direction). The Wafer carriers are 
also translated back and forth over the surface of the 
polishing pad by the translating spindle 10, Which moves as 
indicated by arroWs 20. The slurry used in the polishing 
process is injected onto the surface of the polishing pad 
through slurry injection tube 21, Which is disposed on or 
through a suspension arm 22. (Other chemical mechanical 
planariZation systems may use only one Wafer carrier that 
holds one Wafer, or may use several Wafer carriers that hold 
several Wafers. Other systems may also use separate trans 
lation arms to hold each carrier.) 

[0016] FIG. 2 shoWs an exploded vieW of a Wafer carrier 
2 operable With the system of FIG. 1. A retaining ring 30 
surrounds the edge of the Wafer during polishing and pre 
vents the Wafer from moving radially With respect to the axis 
of the Wafer carrier. (Without the retaining ring, shear forces 
may push the Wafer aWay from the carrier during polishing.) 
An insert 31 supports the backside of a Wafer 3 When the 
Wafer carrier pushes the Wafer onto a polishing pad during 
polishing. 

[0017] The retaining ring 30 is provided With a rectangular 
channel or groove 32 disposed in the upper surface of the 
retaining ring. The groove is bounded by a ?oor 33 and inner 
and outer sideWalls 34. Aridge 35, shoWn in FIG. 3, extends 
upWardly (in the direction of the mounting plate) from the 
?oor of the groove. An in?atable bladder 36, in the form of 
a resilient, compliant tubular hoop With a rectangular radial 
cross section is disposed Within the groove When the Wafer 
carrier is assembled. The tube is an in?atable bladder and is 
available from a variety of vendors. The ridge 35 is provided 
to deform the in?atable bladder 36 before use so that no 
additional pressure is needed to cause the bladder to very 
closely conform to the shape of the groove. (The ridge also 
increases the stiffness of the retaining ring). Thus, the 
bladder applies pressure more evenly to the retaining ring. 
Accordingly, the retaining ring applies pressure more evenly 
to the pad. Since pressure is more evenly applied to the pad, 
the Wafer, and particularly the edge of the Wafer, is polished 
more evenly. 

[0018] The in?atable bladder 36 is provided With a ?uid 
supply tube 37 that places the in?atable bladder in ?uid 
communication With a supply of ?uid, such as air or Water. 
The supply tube is operably connected to a means for 
regulating the pressure in the in?atable bladder, such as a 
pressure regulator and source of pressuriZed ?uid, that is 
capable of maintaining or adjusting the pressure in the 
in?atable bladder. A control system may be provided to 
control the pressure regulator in response to operator input 
or to a program. During polishing, the pressure in the 
in?atable bladder is maintained or adjusted to control the 
vertical position (along axis 39) of the retaining ring. Thus, 
the retaining ring is provided With a means for urging the 
retaining ring toWards the polishing pad. (Other means may 
be provided, such as springs or screWs.) 

[0019] In use, When the pressure in the in?atable bladder 
is increased, the in?atable bladder tends to expand and apply 
force against the Walls of the groove, the ridge and ?oor of 
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the groove and against the mounting plate. The mounting 
plate 38 and the Walls are rigid and radially ?xed With 
respect to the axis 39 of the carrier, so they do not move 
radially With respect to the Wafer carrier during polishing. 
The mounting plate is also axially ?xed With respect to the 
carrier (the mounting plate does not move up and doWn With 
respect to the carrier.) Since the retaining ring is attached to 
the mounting plate such that the retaining ring is slidable a 
distance along the axis of the Wafer carrier, the retaining ring 
is pushed toWards the pad as the bladder expands. As the 
bottom surface of the retaining ring is Worn aWay, pressure 
in the in?atable bladder is maintained or gradually increased 
so that the bottom surface 40 of the retaining ring continues 
to remain at the desired height relative to the Wafer 3. The 
desired height may be above, beloW or ?ush With the front 
side of the Wafer. 

[0020] The retaining ring may be made slidable along axis 
39 by any suitable means. In the carrier shoWn in the ?gures, 
the retaining ring 30 is attached to the mounting plate 38 via 
screWs 50 that are secured to the mounting plate. The screWs 
extend radially into slots 51 disposed in the retaining ring 
and closely ?t Within the slots. Initially, the screWs are 
disposed near the bottom portion of the slots. As the in?at 
able bladder expands, the retaining ring is forced doWn 
Wardly toWards the polishing pad and the slots slide over the 
screWs. The total distance the retaining ring can be moved is 
limited by the siZe of the slots, the siZe of the screWs and the 
maximum deformation of the bladder as the bladder 
expands. 
[0021] Optionally, one or more shims 52 may be disposed 
betWeen the mounting plate 38 and the top surface of the 
edges of the retaining ring groove 32. The shim increases the 
distance betWeen the mounting plate and the retaining ring, 
thereby increasing the distance the retaining ring extends 
doWnWardly toWards the pad. Thus, the shim or shims help 
to establish the initial distance betWeen the bottom surface 
of the retaining ring and the bottom surface of the insert. If 
a shim extends into the groove, then the thickness of the 
shim may affect the pressure Within the in?atable bladder, 
and hence the amount of force the retaining ring Will apply 
to the polishing pad. (In some of our Wafer carriers, shim 52 
is used as part of the carrier assembly and does not affect the 
performance of the retaining ring.) 

[0022] In addition to the retaining ring 30, insert 31 and 
mounting plate 38 (also referred to as a Wafer mounting 
plate), other portions of the Wafer carrier are shoWn to 
illustrate the relationship of the retaining ring to the rest of 
the Wafer carrier. The entire Wafer carrier is suspended by 
and rotated by a spindle 53 attached to a top plate 54 at 
socket 55. The top plate is attached to the carrier housing 56 
via screWs 57. The carrier housing seals the carrier from 
slurry and other ?uids, and also serves as a means for 
transferring torque from the spindle to the mounting plate. A 
manifold plate 58 is disposed betWeen the top plate and the 
mounting plate. The manifold plate, along With various 
tubes, serves as means for controlling the ?oW of ?uid 
through the carrier. The mounting plate is attached to the 
manifold plate and to the retaining ring. (The mounting plate 
is also provided With a plurality of holes 59 to transfer a 
vacuum to the insert 31, Which is also provided With a 
plurality of holes 59. The vacuum holds the Wafer to the 
insert). A pivot mechanism 60 is attached to the mounting 
plate and alloWs the Wafer carrier to pivot during polishing. 
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In use, an insert and a Wafer are mounted to the bottom of 
the mounting plate and the bottom surface 40 of the retaining 
ring remains at a pre-determined height With respect to the 
front side of the Wafer during polishing. The predetermined 
height is determined empirically by analyZing hoW the Wafer 
is polished across the surface of the Wafer and adjusting the 
height accordingly, though the height may be in the range of 
about 0 inches to about 5 thousandths of an inch for most 
applications. In some applications the bottom surface of the 
retaining ring could be above (With respect to the pad) the 
surface of the front side of the Wafer by about the same 
amount. 

[0023] FIGS. 3 and 4 shoW cross sections of an assembled 
Wafer carrier 2 operable With the system of FIG. 1. Various 
parts of the Wafer carrier are shoWn in relation to each other, 
including the top plate 54, spindle socket 55, carrier housing 
56, manifold plate 58, mounting plate 38, pivot mechanism 
60, retaining ring 30, in?atable bladder 36 and part of the 
slot and screW arrangement (items 50 and 51) that slidably 
attaches the retaining ring to the mounting plate. Some of the 
fasteners 70, tubes 71 and O-rings 72 are also shoWn With 
the carrier to shoW the conteXt of the inventions described 
herein. Components 70, 71 and 72 are used in one of our 
Wafer carrier models to perform various functions before, 
during or after polishing. 

[0024] As shoWn in FIG. 3, the retaining ring 30 is 
provided With a triangular ridge 35 integrally formed With 
the ?oor 33 of the rectangular groove 32. The ridge eXtends 
around the retaining ring such that the ridge forms a ring 
having a triangular cross section. The ridge also eXtends 
upWardly toWards the mounting plate a distance su?icient to 
deform the in?atable bladder to the point Where the Walls of 
the bladder very closely conform to the shape of the groove 
When the in?atable seal is pressuriZed to a nominal ambient 
pressure, typically about 5 PSI to about 60 PSI. Thus, the 
in?atable bladder is pre-deformed to conform to the shape of 
the retaining ring before additional ?uid is provided to the 
in?atable bladder. (Since the ridge causes the in?atable 
bladder to very closely conform to the shape of the retaining 
ring, the engineering tolerances required for the in?atable 
bladder and the retaining ring are thereby greatly reduced.) 

[0025] The ridge 35 is disposed Within the groove so that 
the ridge is symmetrically disposed relative to the bladder 
Walls; that is, the Walls of the bladder abutting the Walls of 
the groove. Thus, the portions of the bladder to either side 
of the ridge apply equal pressure to the ridge and the ?oor 
of the groove. For most of our retaining rings, the ridge 
preferably is also disposed symmetrically betWeen the 
groove Walls 34 so that the distance betWeen one groove 
Wall and a corresponding Wall of the ridge is equal to the 
distance betWeen the other groove Wall and the other Wall of 
the ridge. The bladder is pinched, or partially collapsed, 
betWeen the mounting plate 38 and the ridge 35. Since the 
groove Walls and the mounting plate are rigid and ?xed in 
the manner described above, as pressure is increased in the 
bladder the bladder forces the retaining ring to travel doWn 
Wardly, aWay from the mounting plate. Thus, the bottom 
surface of the retaining ring may be maintained at a prede 
termined or desired level relative to the front side of the 
Wafer even as the bottom surface of the retaining ring is 
Worn aWay. The in?atable bladder also ensures that the doWn 
force or pressure at the bottom surface of the retaining ring 
is evenly distributed. 
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[0026] FIG. 4 shoWs a bloWn-up cross section of the 
retaining ring 30. The mounting plate 38, insert 31 and Wafer 
3 are separated from the retaining ring to more clearly shoW 
the retaining ring and in?atable bladder 36. FIG. 4 shoWs a 
ridge 73 having a rounded or hemispherical cross section. 
The ridge may be differently siZed and shaped, so long as the 
in?atable bladder is pre-deformed to very closely conform to 
the siZe and shape of the groove in the retaining ring. 

[0027] The shape of the ridge affects hoW the retaining 
ring puts pressure onto the polishing pad, thus the shape of 
a ridge or ridges disposed in the retaining ring may be 
adjusted to change the performance of a retaining ring. The 
placement of the ridge Within the retaining ring also changes 
the performance of the retaining ring. For eXample, a 
lopsided ridge, such as a right triangle, or a ridge asym 
metrically disposed relative to the Walls of the bladder Will 
cause the retaining ring to lean With respect to the aXis of the 
Wafer carrier. In other Words, the retaining ring Will place 
more pressure toWards either the leading edge or the trailing 
edge of the bottom surface of the retaining ring. 

[0028] In addition, the ridge shoWn in FIG. 4 may be 
disposed on a second ring 74 that is mounted to the ?oor of 
the groove. The second ring has a hemispherical cross 
section, as shoWn in FIG. 4. Thus, the ridge need not be 
integrally formed With the retaining ring and the ridge may 
be provided as a separate ring mounted to the retaining ring. 
In addition to forming the ridge, the second ring also 
reinforces the retaining ring, especially if the second ring is 
made from a material that is stiffer than the material from 
Which the retaining ring is made. The second ring also 
decreases the depth of the groove, Which may further help 
the bladder to more closely conform to the shape of the 
groove and may affect hoW the bladder eXpands Within the 
groove (depending on the shape of the bladder). 

[0029] In other Wafer carriers, a second ring (or even third 
ring) could be mounted to the groove to change the effective 
shape of the groove. Thus, the effective dimensions of the 
groove could be changed to conform to the siZe and dimen 
sions of an available bladder. For eXample, a second ring 
having a concave, hemispherical cross section may be 
mounted to the ?oor of the groove so that an available 
cylindrical bladder Will substantially conform to the siZe and 
dimensions of the groove. (A second ring having a conveX 
hemispherical cross section Would create the effect of a 
ridge, similar to that shoWn in FIG. 4. 

[0030] The retaining ring shoWn in FIGS. 2 and 3 has a 
groove With an opening facing the mounting plate so that, in 
use, the bladder is pinched betWeen the ?oor of the groove 
and the mounting plate. HoWever, the groove may be 
provided With a ?exible roof 75, in Which case the groove 
may be referred to as a duct. The bladder is disposed in the 
duct. In use, the duct roof Would deform With the bladder, 
causing the roof to press against the mounting plate and 
thereby causing the retaining ring to move along the aXis of 
the Wafer carrier. 

[0031] FIG. 5 shoWs a radial cross section of the in?atable 
bladder 36 and shoWs the ?uid supply tube 37 attached to the 
in?atable bladder. As described in reference to FIGS. 1 
through 4, the in?atable bladder is a resilient tubular hoop 
having a rectangular cross section. The in?atable bladder 
may have other cross sections and siZes, so long as the 
in?atable bladder may be in?ated to substantially conform to 
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the size and dimensions of the groove in the retaining ring. 
In addition, the in?atable bladder may be shaped, siZed and 
dimensioned so that the bladder preferentially expands in a 
particular direction When the bladder is not otherWise con 
strained. (Thus, for some applications, less pressure is 
needed to deform the bladder, meaning that the same pres 
sure Will force the retaining ring to slide more toWards the 
polishing pad.) The ?uid supply tube may extend from any 
particular portion of the in?atable bladder, as required for 
operably disposing the tube Within the Wafer carrier and 
connecting it to the ?uid supply. 

[0032] In one of our oWn Wafer carrier models, the in?at 
able bladder is preferably made from ethylene propylene 
diene monomer (EPDM) rubber. The in?atable bladder may 
be made from other materials, such as other rubbers or 
silicone, for use in different Wafer carriers. The bladder is 
built to Withstand normal operating pressures, typically 
about 1 PSI to about 60 PSI, preferably about 30 PSI. These 
bladder pressures cause the retaining ring to impart a pres 
sure onto the polishing pad in the range of about 0 PSI to 
about 12 PSI. 

[0033] In the same carrier, the slots and screWs are siZed 
and dimensioned to alloW the retaining ring to move at least 
0.030 inches along the direction of axis 39. Preferably, the 
slots and screWs are siZed and dimensioned to alloW the 
retaining ring to move 0.090 inches or more along the 
direction of axis 39. The ridge extends from about 0.005 to 
about 0.100 inches or more from the ?oor of the groove, 
depending on the siZe and shape of the bladder and the siZe 
and shape of the retaining ring. Preferably, the ridge extends 
about 0.030 inches from the ?oor of the groove and is about 
0.090 inches Wide at the base relative to the Width of the 
groove. Preferably, the groove is about 0.283 inches Wide 
and about 0.215 inches deep. The retaining ring itself is 
preferably about 0.985 inches Wide along its bottom surface 
and about 0.415 inches high from the lip of the groove to the 
bottom surface of the retaining ring. (Width refers to a 
distance along a radial line of the carrier and depth or height 
refers to a distance along a line parallel to the axis of the 

carrier.) 
[0034] As described in reference to the ?gures, the ridge 
deforms the bladder to very closely conform to the shape of 
the groove. To accomplish this, the ridge need not be 
disposed on the ?oor of the retaining ring. The ridge may 
depend doWnWardly into the groove from the mounting plate 
or extend radially into the groove from either of the tWo 
Walls of the groove in the retaining ring. Moreover, the ridge 
need not be symmetrically located Within the groove. In 
other Wafer carriers, multiple ridges are provided and each 
extends into the groove. Multiple ridges asymmetrically 
disposed Within the retaining ring may be provided, With 
each ridge extending into the groove from one or more 
surfaces. In any case, the ridge should cause the in?atable 
bladder to very closely conform to the siZe and dimensions 
of the groove before pressure is added to the bladder. 

[0035] In other Wafer carriers, the in?atable bladder need 
not be connected to a ?uid supply and instead may be 
pressuriZed suf?ciently to urge the retaining ring toWards the 
polishing pad When inserted into the carrier. HoWever, in this 
con?guration the pressure the retaining ring applies to the 
polishing pad cannot be adjusted. 
[0036] In addition, other mechanisms may be provided to 
alloW the retaining ring to be slidably attached to the 
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mounting plate or other parts of the Wafer carrier. For 
example, one or more lugs 80 may be provided in the 
mounting plate. If provided, the lugs are slidably disposed 
Within corresponding grooves 81 disposed in the retaining 
ring. (Lugs 80 and grooves 81 are shoWn in FIG. 2.) Stops 
disposed on the lugs limit the vertical travel of the retaining 
ring. The lugs also help transfer torque from the mounting 
plate to the retaining ring. Thus, While the preferred embodi 
ments of the devices and methods have been described in 
reference to the environment in Which they Were developed, 
they are merely illustrative of the principles of the inven 
tions. Other embodiments and con?gurations may be 
devised Without departing from the spirit of the inventions 
and the scope of the appended claims. 

1. A Wafer carrier comprising a means for securing and 
holding a Wafer, said Wafer carrier further comprising: 

a mounting plate; 

a retaining ring slidably attached to the mounting plate 
such that the retaining ring may move a distance along 
the axis of the Wafer carrier, said retaining ring having 
a groove disposed therein; 

a ridge extending into the groove, Wherein the ridge 
extends from a component of the Wafer carrier selected 
from the group consisting of the mounting plate and the 
retaining ring; and 

an in?atable bladder disposed Within the groove, said 
in?atable bladder siZed and dimensioned to substan 
tially conform to the siZe and dimensions of the groove. 

2. The Wafer carrier of claim 1 Wherein the in?atable 
bladder comprises a resilient tubular hoop. 

3. The Wafer carrier of claim 1 further comprising a ?uid 
supply tube in ?uid communication With the in?atable 
bladder, said ?uid supply tube operably connected to a 
means for regulating the pressure in the in?atable bladder. 

4. The Wafer carrier of claim 1 Wherein the ridge is further 
siZed and dimensioned such that When the in?atable bladder 
is disposed in the groove the in?atable bladder deforms to 
very closely conform to the dimensions of the groove. 

5. The Wafer carrier of claim 1 Wherein the groove is 
bounded by a ?oor, an inner Wall and an outer Wall, and 
Wherein the ridge extends upWardly from the ?oor. 

6. The Wafer carrier of claim 5 Wherein the groove has a 
rectangular radial cross section. 

7. The Wafer carrier of claim 6 Wherein the ridge is 
symmetrically disposed betWeen the inner Wall and the outer 
Wall. 

8. The Wafer carrier of claim 5 Wherein the ridge extends 
about 0.030 inches from the ?oor of the groove. 

9. The Wafer carrier of claim 1 further comprising a shim 
disposed betWeen the mounting plate and the retaining ring. 

10. A method of polishing a Wafer, said method compris 
ing the steps of: 

providing a Wafer carrier comprising a means for securing 
and holding a Wafer, said Wafer carrier further com 
prising: 

a mounting plate; 

a retaining ring slidably attached to the mounting plate 
such that the retaining ring may move a distance 
along the axis of the Wafer carrier, said retaining ring 
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having a groove disposed therein and said retaining 
ring characterized by a bottom surface; 

a ridge extending into the groove, Wherein the ridge 
extends from a component of the Wafer carrier 
selected from the group consisting of the mounting 
plate and the retaining ring; and 

an in?atable bladder disposed Within the groove, said 
in?atable bladder siZed and dimensioned to substan 
tially conform to the siZe and dimensions of the 
groove; 

securing a Wafer to the Wafer carrier; and 

polishing the Wafer by pressing the Wafer and Wafer 
carrier onto a polishing pad, Wherein during polishing 
the retaining ring substantially prevents the wafer from 
moving radially With respect to the aXis of the Wafer 
carrier, and Wherein the bottom surface of the retaining 
ring remains at a pre-deterrnined height With respect to 
the front side of the Wafer. 

11. The method of claim 10 Wherein the pre-deterrnined 
height is about in the range of about 0 inches to about 5 
thousandths of an inch. 

12. The method of claim 10 Wherein the bottom surface of 
the retaining ring applies a pressure to the polishing pad in 
the range of about 0 PSI to about 12 PSI during polishing. 
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13. The method of claim 12 Wherein the pressure in the 
in?atable bladder is in the range of about 1 PSI to about 60 
PSI. 

14. The method of claim 10 comprising the further steps 
of: 

providing a means for regulating the pressure in the 
in?atable bladder; and 

maintaining the pressure in the in?atable bladder as the 
bottom surface of the retaining ring is Worn, thereby 
eXpanding the in?atable bladder, forcing the retaining 
ring toWards the polishing pad and causing the bottom 
surface of the retaining ring to remain at a pre-deter 
rnined height relative to the front side of the Wafer. 

15. The method of claim 14 Wherein the pre-deterrnined 
height is about in the range of about 0 inches to about 5 
thousandths of an inch. 

16. The method of claim 14 Wherein the bottom surface of 
the retaining ring applies a pressure to the polishing pad in 
the range of about 0 PSI to about 12 PSI during polishing. 

17. The method of claim 16 Wherein the pressure in the 
in?atable bladder is in the range of about 1 PSI to about 60 
PSI. 


