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(57) ABSTRACT 
Polishing chucks, Semiconductor wafer polishing chucks, 
abrading methods, polishing methods, Semiconductor wafer 
polishing methods, and methods of forming polishing 
chuckS are described. In one embodiment, a polishing chuck 
includes a body dimensioned to hold a work piece, and a 
multi-positionable, force-bearing Surface is positioned on 
the body. The Surface has an undeflected position, and is 
bi-directionally deflectable away from the undeflected posi 
tion. A deformable work piece-engaging member is disposed 
adjacent the force-bearing Surface for receiving a workpiece 
thereagainst. The work piece-engaging member is posi 
tioned for movement with the force-bearing Surface. In 
another embodiment, a yieldable Surface is provided on the 
body and has a central area and a peripheral area outward of 
the central area. One of the central and peripheral areas is 
movable, relative to the other of the areas to provide both 
inwardly and outwardly flexed Surface configurations. A 
porous member is provided on the yieldable Surface and is 
positioned to receive a work piece thereagainst. The porous 
member is preferably movable by the yieldable surface into 
the Surface configurations. In yet another embodiment, a 
generally planar Surface is provided on the body and posi 
tioned to receive the work piece thereagainst. The Surface is 
movable into a non-planar, force-varying configuration in 
which more force can be exerted on Outermost portions of a 
work piece during polishing than on innermost portions of a 
work piece. A deflector is operably connected with the 
Surface and configured to move the Surface into the non 
planar configuration. A Work piece-engaging expanse of 
material is positioned on the Surface of the body and is 
movable thereby when the surface is moved into the non 
planar, force-varying configuration. 
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POLISHING CHUCKS, SEMICONDUCTOR WAFER 
POLISHING CHUCKS, ABRADING METHODS, 
POLISHING METHODS, SEMICONDUCTOR 

WAFER POLISHING METHODS, AND METHODS 
OF FORMING POLISHING CHUCKS 

TECHNICAL FIELD 

0001. This invention relates to polishing chucks, to semi 
conductor wafer polishing chucks, to abrading methods, to 
polishing methods, to Semiconductor wafer polishing meth 
ods, and to methods of forming polishing chuckS. 

BACKGROUND OF THE INVENTION 

0002 Polishing systems can typically include a polishing 
chuck which holds a work piece, and a platen upon which a 
polishing pad is mounted. One or more of the chuck and 
platen can be rotated and brought into physical contact with 
the other, whereby the work piece or portions thereof are 
abraded, ground, or otherwise polished. One problem asso 
ciated with abrading, grinding or polishing work pieces in 
Such Systems, concerns uniformly removing or controlling 
the amount of material being removed from over the Surface 
of a work piece. 
0.003 Specifically, because of the dynamics involved in 
abrading work pieces, greater amounts of material can be 
removed over certain portions of a work piece, while lesser 
amounts of material are removed over other portions. Such 
can result in an undesirable abraded, ground, or polished 
profile. Yet, in other applications, it can be desirable to 
remove, Somewhat unevenly, material from Over certain 
portions of a work piece and not, or to a lesser degree over 
other portions of a work piece. 
0004 One challenge which has confronted those who 
proceSS waferS is associated with retaining a wafer or work 
piece (which need not necessarily be a wafer), on the chuck 
when abrading or polishing the same. Because of the rota 
tional Velocities involved with Such processing, the wafer 
can tend to Slip off of the chuck during processing. One 
Solution in the past has been to maintain vacuum pressure on 
the wafer during most or all of the processing of concern. 
That is, vacuum ports provided in the chuck to effect 
Vacuum engagement of a wafer are essentially operated to 
maintain a vacuum relative to the wafer during abrading or 
polishing. However, Such can cause dimpling of the wafer at 
these port locations which, in turn, can cause incomplete 
polishing of the wafer. 
0005. This invention arose out of concerns associated 
with providing improved uniformity in abrading, grinding, 
and/or polishing Scenarios. In particular, this invention arose 
out of concerns associated with providing uniformity and 
flexibility in the context of Semiconductor wafer processing, 
wherein Such processing includes abrading, grinding, or 
otherwise polishing a Semiconductor wafer or work piece. 

SUMMARY OF THE INVENTION 

0006 Polishing chucks, semiconductor wafer polishing 
chuckS, abrading methods, polishing methods, Semiconduc 
tor wafer polishing methods, and methods of forming pol 
ishing chucks are described. In one embodiment, a polishing 
chuck includes a body dimensioned to hold a work piece, 
and a multi-positionable, force-bearing Surface is positioned 
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on the body. The Surface has an undeflected position, and is 
bi-directionally deflectable away from the undeflected posi 
tion. A deformable work piece-engaging member is disposed 
adjacent the force-bearing Surface for receiving a workpiece 
thereagainst. The work piece-engaging member is posi 
tioned for movement with the force-bearing Surface. In 
another embodiment, a yieldable Surface is provided on the 
body and has a central area and a peripheral area outward of 
the central area. One of the central and peripheral areas is 
movable, relative to the other of the areas, to provide both 
inwardly and outwardly flexed Surface configurations. A 
porous member is provided on the yieldable Surface and is 
positioned to receive a work piece thereagainst. The porous 
member is preferably movable by the yieldable surface into 
the Surface configurations. In yet another embodiment, a 
generally planar Surface is provided on the body and posi 
tioned to receive the work piece thereagainst. The Surface is 
movable into a non-planar, force-varying configuration in 
which more force can be exerted on Outermost portions of a 
work piece during polishing than on innermost portions of a 
work piece. A deflector is operably connected with the 
Surface and configured to move the Surface into the non 
planar configuration. A Work piece-engaging expanse of 
material is positioned on the Surface of the body and is 
movable thereby when the surface is moved into the non 
planar, force-varying configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Preferred embodiments of the invention are 
described below with reference to the following accompa 
nying drawings. 
0008 FIG. 1 is a side elevational view of one abrading 
System which Sets forth Some basic exemplary elemental 
features thereof. 

0009 FIG. 2 is an enlarged sectional and fragmentary 
View of an abrading chuck in accordance with one embodi 
ment of the invention. 

0010 FIG. 3 is a view, from the bottom up, of an 
underSide of a polishing chuck in accordance with one 
embodiment of the invention. 

0011 FIG. 4 is a view which is somewhat similar to the 
FIG. 2 view, but is one which shows certain aspects of the 
invention in more detail. 

0012 FIG. 5 is a view which is somewhat similar to the 
FIG. 4 view, but is one which shows a work piece mounted 
upon a chuck, in accordance with one embodiment of the 
invention. 

0013 FIG. 6 is a view which is somewhat similar to the 
FIG. 5 view, but is one which shows a work piece mounted 
on a chuck in accordance with another embodiment of the 
invention. 

0014 FIG. 7 is a high level block diagram of an abrading 
System in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0015 This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the U.S. Patent 
Laws “to promote the progreSS of Science and useful arts” 
(Article 1, Section 8). 
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0016 Referring to FIG. 1, an abrading system is shown 
generally at 10 and includes a chuck 12, and a platen 14. A 
polishing pad 16 is provided and mounted on platen 14. A 
polishing media Source 18 can be provided for delivering a 
polishing fluid, e.g. polishing Slurry, onto polishing pad 16. 
Abrading System 10 is typically operated by rotating either 
or both of chuck 12 and platen 14 to effectuate abrading, 
grinding, or otherwise polishing of a work piece which is 
retained or held by chuck 12. In a preferred embodiment, 
abrading System 10 is configured to process Semiconductor 
wafers and, accordingly, is configured as a Semiconductor 
wafer polishing System. Other types of material can, how 
ever, be polished utilizing abrading System 10. Such mate 
rials include sheets of metal or glass, ceramic discS, or any 
other type of material which can be polished in accordance 
with principles of the invention described just below. Par 
ticular types of materials with which the invented Systems 
and methods find utility concern those materials which are 
flexible to some degree. Such will become more readily 
apparent as the description below is read. 

0017 Referring to FIGS. 2-4, a chuck is shown generally 
at 20 and includes a body 22 which is dimensioned to hold 
a work piece which is to be abraded, ground, or otherwise 
polished. In a preferred embodiment, body 22 is dimen 
Sioned to receive and hold a generally planar Semiconductor 
wafer, e.g. an eight-inch wafer. In one embodiment, chuck 
20 is provided with a multi-positionable, force-bearing 
surface 24 which is positioned on body 22 for movement 
relative thereto. A deformable work piece-engaging member 
25 is provided and disposed adjacent force-bearing surface 
24 for receiving a work piece thereagainst. In one embodi 
ment, work piece-engaging member 25 comprises a discrete 
member which is fixedly mounted on force-bearing Surface 
24. Optionally, it can be removably mounted on force 
bearing Surface 24. Mounting can take place through the use 
of any Suitable means which is (are) Suitable for use in the 
operating environment, e.g. epoxy, mechanical mounting, 
etc. Exemplary materials from which the work piece-engag 
ing material can be formed include various ceramic, metal, 
or plastic materials to name just a few. Other materials can, 
of course, be used. Work piece engaging member 25 is 
positioned for movement with force-bearing Surface 24 as 
will become apparent below. In one embodiment, work 
piece-engaging member 25 is generally porous. The porosity 
allows a more evenly-established vacuum to be established 
relative to a retained work piece. Exemplary and preferred 
thicknesses for member 25 can range from between about 
0.125 to 0.5 of an inch. Other thicknesses can, of course be 
employed. In the illustrated example, a vacuum conduit 26 
(FIG. 2) is provided and includes a plurality of outlets 28 
which are used to retain a Semiconductor wafer through 
negative vacuum pressure as will become apparent below. 

0.018. In one multi-positionable embodiment, force-bear 
ing Surface 24 has an undeflected or neutral position (shown 
in solid lines in FIG. 4 at 24). When in the neutral position, 
in this example, the outer Surface of work piece engaging 
member 25 is essentially generally planar, or otherwise 
generally follows the contour of Surface 24. Force-bearing 
surface 24 is preferably bi-directionally deflectable away 
from the undeflected position to different positions, one of 
which being shown by dashed line 24a, the other of which 
being shown by dashed line 24b. When the force-bearing 
Surface is placed into the illustrated deflected positions, So 
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too is the outer Surface of work piece-engaging member 25 
as shown at 25a, 25b respectively. 
0019. In a preferred embodiment, deflection of force 
bearing Surface 24 takes place in a direction which is 
generally normally away from the force-bearing Surface 
when in the undeflected position. For example, FIG. 4 
shows force-bearing Surface 24 in an undeflected (Solid line) 
position. A deflected force-bearing Surface is shown at 24a 
and has been deflected in a first direction which is generally 
normally away from force-bearing Surface 24 in the unde 
flected position. The same can be said of the position 
depicted at 24b, only with movement taking place in the 
opposite direction. Deflection can take place through a range 
which is one micron or less away from the undeflected 
position. 
0020 Deflection of force-bearing surface 24 can be 
achieved, in but one example, in one or both of the direc 
tions, by providing a region 30 proximate force-bearing 
Surface 24 which is expandable or contractible to displace 
the force-bearing Surface in a particular direction. Region 30 
is preferably Selectively placeable into a variety of preSSure 
configurations which act upon and thereby displace the 
force-bearing Surface Sufficiently to deflect the Surface in 
one or more directions away from the undeflected position. 
In a preferred embodiment, a pressure chamber 32 is pro 
Vided proximate force-bearing Surface 24 and is configured 
to develop regions of positive and/or negative preSSure 
sufficient to deflect surface 24. Movement of force-bearing 
Surface 24 also moves work piece-engaging member 25 
along with it as shown in FIG. 4. Pressure can be controlled 
through the use of gases or fluids, and can be mechanically 
or electronically regulated. 
0021. In another embodiment, a yieldable surface 24 is 
provided on body 22 and includes a central area 34 (FIG. 3) 
and a peripheral area 36 outward of central area 34. One of 
the central and peripheral areas 34, 36 is movable relative to 
the other of the areas to provide both outwardly and 
inwardly flexed surface configurations as shown in FIGS. 
4-6. A porous member 25 is provided on yieldable surface 24 
and is positioned to receive a work piece thereagainst. 
Preferably, porous member 25 is movable with yieldable 
Surface 24 into the described configurations. In the illus 
trated and preferred embodiment, central area 34 is movable 
relative to peripheral area 36 to achieve the various con 
figurations. A pressure-variable region, Such as region 30, 
can be provided proximate the one movable area, e.g. either 
or both of areas 34 or 36, and configured to develop desired 
pressures which are Sufficient to move the area(s) into the 
inwardly and outwardly flexed Surface configurations. In the 
illustrated example, the pressure-variable region is provided 
proximate both central and peripheral areas 34, 36. 
0022. Alternately considered, surface 24 constitutes, in 
one embodiment, a generally planar Surface on body 22 
which is movable into a non-planar, force-varying configu 
ration in which more force can be exerted on Outermost 
portions of a work piece during polishing than on innermost 
portions of a work piece. An exemplary non-planar, force 
varying configuration is shown in FIG. 6 where surface 24b 
is seen to bow inwardly slightly away from the center of 
wafer W. In this example, the non-planar, force-varying 
configuration is generally concave toward the work piece. 
0023 A work piece-engaging expanse of material 25 is 
provided and positioned on the surface of body 22. Prefer 
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ably, work piece-engaging expanse 25 is movable by Surface 
24 of the body when the surface is moved into the non 
planar, force-varying configuration. Typically with work 
pieces which are flexible, as Semiconductor wafers are, the 
wafer will tend to follow the contour of the Surface of 
expanse 25. In one embodiment, expanse 25 comprises a 
resilient material. Such resilient materials can, in Some 
instances, when acted upon by vacuum outlets 28, have 
portions which are drawn up partially into the outlets 
thereby forming individual discrete vacuum pockets which 
each, individually engage and thereby retain a portion of the 
work piece being held. In another embodiment, expanse 25 
comprises a porous material. Such materials can more 
evenly spread out an applied vacuum over the Surface of a 
work piece, thereby minimizing or avoiding all together the 
problems associated with dimpling the frontside of a work 
piece during polishing. In another embodiment, expanse 25 
comprises a resilient porous material. 

0024. In one embodiment, a deflector, such as deflector 
38 (FIG. 7) is provided and is operably connected with 
Surface 24 and configured to move the Surface into the 
non-planar configuration. In one preferred embodiment, 
deflector 38 comprises a negative pressure assembly com 
prising a chamber, Such as chamber 32, proximate Surface 24 
which is configured to develop negative pressures Sufficient 
to move Surface 24 into the non-planar, force-varying con 
figuration which, in this example is generally outwardly 
COCVC. 

0025. In another preferred embodiment, deflector 38 
comprises a pressure assembly comprising a chamber, Such 
as chamber 32, proximate Surface 24 which is configured to 
develop both negative and positive preSSures which are 
Sufficient to move Surface 24 into different non-planar, 
force-varying configurations. In this example, the Surface is 
movable into a Second non-planar, force-varying configura 
tion in which less force is exerted on Outermost portions of 
the work piece by porous member 25 during polishing than 
on innermost portions of the work piece. Of course, with 
flexible wafers, the wafer would, as above, tend to follow the 
contour of the porous member. 

0026. In another preferred embodiment, surface 24 is 
movable into a plurality of configurations away from the 
generally planar configuration shown in Solid lines in FIG. 
4. These configurations can include incremental, non-planar 
configurations which are intermediate the generally planar 
(solid line) configuration shown at 24 in FIG. 4, and either 
or both of the non-planar configurations shown in dashed 
lines 24a, 24b, respectively. Accordingly, Such incremental 
configurations can enable the force which is exerted on the 
outermost portions of the work piece by member 25 during 
polishing to be incrementally varied in accordance with the 
plurality of Surface configurations into which the Surface can 
be moved during polishing. In a preferred embodiment, the 
different non-planar, force-varying configurations can be 
assumed during polishing of the work piece and Subse 
quently varied if So desired. Such provides an added degree 
of flexibility during the polishing of a wafer. 

0027) Alternately considered, at least a portion of surface 
24 is movable in a direction away from wafer W (FIG. 6), 
wherein more force can be exerted by member 25 on 
Selected wafer portions, e.g. outermost wafer portions, dur 
ing polishing than on other wafer portions. At least a portion 
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of Surface 24 can also be movable in a direction toward 
wafer W (FIG. 5), wherein more force can be exerted by 
member 25 on Selected wafer portions, e.g. innermost wafer 
portions, than other wafer portions. Surface 24 can also be 
movable into a plurality of positions wherein the exerted 
force can be varied. Such positions can occur incrementally 
between the neutral or undeflected position and either or 
both of the deflected positions, e.g. either toward or away 
from the wafer. One exemplary configuration is concave 
toward the wafer, and another exemplary configuration is 
concave away from the wafer. 
0028. In yet another embodiment, a semiconductor wafer 
polishing chuck includes a Surface 24 on body 22 at least a 
portion of which is deflectable, and in a preferred embodi 
ment, a force-varying deflector 38 is provided on body 22 
and is operable to move the deflectable Surface portion into 
both concave and convex force-varying configurations. A 
porous member 25 is provided on Surface 24 and is movable 
there with for directly engaging a Semiconductor wafer. In 
one embodiment, the force-varying deflector comprises a 
region, Such as region 30, proximate the Surface portion 
which is Selectively placeable into a variety of preSSure 
configurations which act upon the Surface portion Suffi 
ciently to move the Surface portion into the concave and 
conveX configurations. In one preferred embodiment, the 
force-varying deflector is operable to place the Surface 
portion into a plurality of intermediate configurations 
between the concave and conveX configurations. Other 
deflectors can be used Such as mechanical actuators, pneu 
matically driven assemblies, piston assemblies, and the like. 
0029 Further considered, a semiconductor wafer polish 
ing method includes mounting a Semiconductor wafer on a 
wafer chuck having a porous wafer engaging Surface. Pol 
ishing is initiated with a polishing Surface and after the 
initiating and while polishing, the polishing force is changed 
between the wafer Surface and the polishing Surface and 
different polishing forces are provided for different radial 
locations of the wafer. In a preferred embodiment, the 
porous wafer-engaging Surface comprises a porous member 
mounted on an underlying generally planar Surface of the 
chuck. 

0030. In use, the various inventive abrading, grinding, 
and/or polishing Systems provide for flexibility and/or uni 
formity before and during treatment of a work piece. 
0031. In one embodiment, a semiconductor wafer abrad 
ing method includes configuring a wafer abrading chuck, 
Such as chuck 20, with a yieldable Surface. A porous member 
25 is provided on the yieldable Surface for engaging a 
Semiconductor wafer during abrading. The yieldable Surface 
is deflectable into a generally concave configuration toward 
the wafer (FIG. 6) which exerts more force on a periphery 
of the wafer during polishing than on a center of the wafer. 
In a preferred embodiment, the deflecting of the yieldable 
Surface can take place before and during polishing of the 
wafer, with the porous member being moved by the yield 
able Surface during deflection thereof. 
0032. In another embodiment, a polishing method 
includes providing a chuck having a body 22 dimensioned to 
hold a work piece which is to be polished. The polishing 
chuck includes a multi-positionable, force-bearing Surface 
24 positioned on the body. Surface 24 preferably has an 
undeflected position, and is bi-directionally deflectable away 
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from the undeflected position. A deformable work piece 
engaging member 25 is disposed adjacent force-bearing 
Surface 24 for receiving a work piece thereagainst. The work 
piece-engaging member is Positioned for movement with 
force-bearing Surface 24. A work piece is Subsequently 
caused to be engaged by member 25 via the multi-position 
able; force-bearing Surface 24. In one embodiment, Surface 
24 is deflected in a direction away from the work piece 
(FIG. 6) thereby causing outer portions of the work piece to 
be engaged with more force than inner portions of the work 
piece. In another embodiment, Surface 24 is deflected in a 
direction away from the work piece during polishing 
thereof. 

0033. In other embodiments, methods of forming polish 
ing chucks are provided. In one embodiment, a body, Such 
as body 22, is provided and is dimensioned to hold a work 
piece which is to be polished. A multi-positionable, force 
bearing Surface, Such as Surface 24, is mounted is on the 
body and preferably has an undeflected position and is 
bi-directionally deflectable away from the undeflected posi 
tion as described above. A porous member 25 is provided on 
force-bearing Surface 24 and is positioned to engage a work 
piece which is held by body 22. In one embodiment, a work 
piece is retained on body 22 by using porous member 25 to 
develop a work piece-retaining force relative to the work 
piece. In a preferred embodiment, the work piece-retaining 
force comprises a vacuum preSSure as described above. 
0034 Various of the above-described embodiments can 
improve upon previous known methods and apparatus for 
effecting abrading and/or polishing of work pieces. Dim 
pling of the work piece frontsides can be reduced, if not 
eliminated thereby adding more predictability to the abrad 
ing or polishing proceSS which, in turn, can increase yields. 
In addition, risks associated with a work piece becoming 
dislodged during processing can be reduced. Moreover, the 
ability to variably load a work piece during processing and 
thereby desirably variably polish or abrade the work piece 
can be enhanced. 

0035) In compliance with the statute, the invention has 
been described in language more or leSS Specific as to 
Structural and methodical features. It is to be understood, 
however, that the invention is not limited to the specific 
features shown and described, Since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modifications within the proper Scope of the 
appended claims appropriately interpreted in accordance 
with the doctrine of equivalents. 

1. A polishing chuck comprising: 
a body dimensioned to hold a work piece which is to be 

polished; and 
a multi-positionable, force-bearing Surface positioned on 

the body for movement relative thereto, the surface 
having an undeflected position and being bi-direction 
ally deflectable away from the undeflected position; 
and 

a deformable work piece-engaging member disposed 
adjacent the force-bearing Surface for receiving a work 
piece there against, the Work piece-engaging member 
being positioned for movement with the force-bearing 
Surface. 

Jan. 24, 2002 

2. The polishing chuck of claim 1, wherein the deformable 
work piece-engaging member comprises a discrete member 
fixedly mounted on the force-bearing Surface. 

3. The polishing chuck of claim 1, wherein the force 
bearing Surface is deflectable in a direction generally nor 
mally away from the force-bearing Surface in the unde 
flected position. 

4. The polishing chuck of claim 1 further comprising a 
region proximate the force-bearing Surface, the region being 
Selectively placeable into a variety of pressure configura 
tions which act upon the force-bearing Surface Sufficiently to 
deflect the force-bearing Surface in one direction away from 
the undeflected position. 

5. The polishing chuck of claim 1 further comprising a 
preSSure chamber proximate the force-bearing Surface and 
configured to develop regions of positive and negative 
preSSure Sufficient to deflect the force-bearing Surface. 

6. The polishing chuck of claim 1, wherein the body is 
dimensioned to hold a generally flat work piece. 

7. The polishing chuck of claim 1, wherein the body is 
dimensioned to hold a Semiconductor wafer. 

8. The polishing chuck of claim 1, wherein the work 
piece-engaging member is generally porous. 

9. The polishing chuck of claim 1 further comprising a 
pad positioned in proximity with the force-bearing Surface 
for abrading a work piece. 

10. A polishing chuck comprising: 
a body dimensioned to hold a work piece which is to be 

polished; and 
a yieldable Surface on the body having a central area and 

a peripheral area outward of the central area, one of the 
central and peripheral areas being movable relative to 
the other of the central and peripheral areas to provide 
both inwardly and outwardly flexed Surface configura 
tions, and 

a porous member on the yieldable Surface positioned to 
receive a work piece thereagainst and which is movable 
by the yieldable Surface into Said Surface configura 
tions. 

11. The polishing chuck of claim 10, wherein the central 
area is movable relative to the peripheral area. 

12. The polishing chuck of claim 10 further comprising a 
preSSure-variable region proximate the one movable area 
and configured to develop pressures Sufficient to move the 
one area into the inwardly and outwardly flexed Surface 
configurations. 

13. The polishing chuck of claim 10, wherein the central 
area is movable relative to the peripheral area, and further 
comprising a pressure-variable region proximate the central 
area and configured to develop preSSures Sufficient to move 
the central area into the inwardly and outwardly flexed 
Surface configurations. 

14. The polishing chuck of claim 10 further comprising a 
preSSure-variable region proximate the central and periph 
eral areas and configured to develop preSSures Sufficient to 
move the Surface into the inwardly and outwardly flexed 
Surface configurations. 

15. The polishing chuck of claim 10, wherein the central 
area is movable relative to the peripheral area, and further 
comprising a pressure-variable region proximate the central 
and peripheral areas and is configured to develop pressures 
sufficient to move the surface into the inwardly and out 
Wardly flexed Surface configurations. 
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16. The polishing chuck of claim 10 further comprising a 
pad positioned in proximity with the yieldable Surface for 
abrading a work piece. 

17. A polishing chuck comprising: 

a body dimensioned to hold a work piece which is to be 
polished; 

a generally planar Surface on the body which is movable 
into a non-planar, force-varying configuration in which 
more force can be exerted on Outermost portions of a 
work piece during polishing than on innermost portions 
of a work piece; 

a deflector operably connected with the Surface and 
configured to move the Surface into the non-planar 
configuration; and 

a work piece-engaging expanse of material positioned on 
the Surface of the body and movable thereby when said 
Surface is moved into the non-planar, force-varying 
configuration. 

18. The polishing chuck of claim 17, wherein the non 
planar, force-varying configuration is generally concave 
toward the work piece. 

19. The polishing chuck of claim 17, wherein the deflector 
comprises a negative pressure assembly comprising a cham 
ber proximate the body Surface and configured to develop 
negative preSSures Sufficient to move the Surface into the 
non-planar, force-varying configuration. 

20. The polishing chuck of claim 17, wherein the deflector 
comprises a pressure assembly comprising a chamber proxi 
mate the body Surface and configured to develop both 
negative and positive pressures Sufficient to move the Sur 
face into different non-planar, force-varying configurations. 

21. The polishing chuck of claim 17, wherein the non 
planar, force-varying configuration is generally outwardly 
concave, and the deflector comprises a negative pressure 
assembly comprising a chamber proximate the body Surface 
and configured to develop negative pressures Sufficient to 
move the Surface into the non-planar, force-varying con 
figuration. 

22. The polishing chuck of claim 17, wherein the surface 
is movable into a plurality of configurations away from the 
generally planar configuration, and wherein the force 
exerted on the outermost portions of the work piece during 
polishing is variable in accordance with the plurality of 
Surface configurations into which the Surface can be moved 
during polishing. 

23. The polishing chuck of claim 17, wherein the surface 
is movable into a Second non-planar, force-varying configu 
ration in which less force is exerted on Outermost portions of 
the work piece during polishing than on innermost portions 
of the work piece. 

24. The polishing chuck of claim 17, wherein the surface 
is movable into a Second non-planar, force-varying configu 
ration in which less force is exerted on Outermost portions of 
the work piece during polishing than on innermost portions 
of the work piece, and wherein the Surface is movable into 
a plurality of configurations away from the generally planar 
configuration and toward the non-planar, force-varying con 
figurations wherein the force exerted on the Outermost 
portions of the work piece during polishing is variable in 
accordance with the plurality of Surface configurations into 
which the Surface can be moved during polishing. 

25. The polishing chuck of claim 17, wherein: 
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the Surface is movable into a Second non-planar, force 
varying configuration in which less force is exerted on 
Outermost portions of the work piece during polishing 
than on innermost portions of the work piece; 

the Surface is movable into a plurality of configurations 
away from the generally planar configuration and 
toward the non-planar, force-varying configurations 
wherein the force exerted on the Outermost portions of 
the work piece during polishing is variable in accor 
dance with the plurality of Surface configurations into 
which the Surface can be moved during polishing, and 

the deflector comprises a preSSure assembly comprising a 
chamber proximate the body Surface and configured to 
develop both negative and positive pressures Sufficient 
to move the Surface into different non-planar, force 
varying configurations. 

26. The polishing chuck of claim 17, wherein the expanse 
comprises a resilient material. 

27. The polishing chuck of claim 17, wherein the expanse 
comprises a porous material. 

28. The polishing chuck of claim 17, wherein the expanse 
comprises a resilient porous material. 

29. A Semiconductor wafer polishing chuck comprising: 
a body dimensioned to receive a generally planar Semi 

conductor wafer which is to be polished; and 
a Surface on the body at least a portion of which being 

movable in a direction away from the wafer, wherein 
more force can be exerted by the Surface on outermost 
wafer portions during polishing than on innermost 
wafer portions, and 

a porous member positioned on the Surface to engage a 
wafer which is received by the body, the member being 
movable with the Surface. 

30. The semiconductor wafer polishing chuck of claim 29, 
wherein the Surface portion is movable in a direction toward 
the wafer, wherein more force can be exerted by the Surface 
on the innermost wafer portions than on the outermost wafer 
portions. 

31. The semiconductor wafer polishing chuck of claim 29, 
wherein the Surface portion is movable into a plurality of 
positions wherein the exerted force can be varied. 

32. The semiconductor wafer polishing chuck of claim 29, 
wherein: 

the Surface portion is movable in a direction toward the 
wafer, wherein more force can be exerted by the Surface 
on the innermost wafer portions than on the outermost 
wafer portions, and 

the Surface portion is movable into a plurality of positions 
toward and away from the wafer wherein the exerted 
force can be varied. 

33. The semiconductor wafer polishing chuck of claim 29, 
wherein the body Surface is movable into a configuration 
which is concave toward the wafer. 

34. The semiconductor wafer polishing chuck of claim 29, 
wherein: 

the Surface portion is movable in a direction toward the 
wafer, wherein more force can be exerted by the Surface 
on the innermost wafer portions than on the outermost 
wafer portions, and 
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the body Surface is movable into configurations which are 
concave toward and away from the wafer. 

35. The semiconductor wafer polishing chuck of claim 29 
further comprising a preSSure chamber proximate the body 
Surface and configured to develop a plurality of pressures 
sufficient to effect movement of the surface portion. 

36. The semiconductor wafer polishing chuck of claim 29, 
wherein the Surface portion is movable in a direction toward 
the wafer, wherein more force can be exerted by the Surface 
on the innermost wafer portions than on the outermost wafer 
portions, and further comprising a preSSure chamber proxi 
mate the body Surface and configured to develop a plurality 
of pressures Sufficient to effect movement of the Surface 
portion. 

37. A Semiconductor wafer polishing chuck comprising: 
a body dimensioned to receive a Semiconductor wafer 
which is to be polished; 

a Surface on the body at least a portion of the which being 
deflectable; 

a force-varying deflector on the body operably connected 
with the Surface, the force-varying deflector being 
operable to move the deflectable Surface portion into 
both concave and conveX configurations, wherein the 
force with which a Semiconductor wafer is engaged by 
the Surface can be varied; and 

a porous member on the surface of the body and movable 
there with for directly engaging a Semiconductor wafer. 

38. The semiconductor wafer polishing chuck of claim 37, 
wherein the force-varying deflector comprises a region 
proximate the Surface portion which is Selectively placeable 
into a variety of pressure configurations which act upon the 
Surface portion Sufficiently to move the Surface portion into 
the concave and conveX configurations. 

39. The semiconductor wafer polishing chuck of claim 37, 
wherein the force-varying deflector comprises a region 
proximate the Surface portion which is Selectively placeable 
into a variety of pressure configurations which act upon the 
Surface portion Sufficiently to move the Surface portion into 
the concave and convex configurations, and a plurality of 
intermediate configurations between the concave and con 
veX configurations. 

40. A Semiconductor wafer abrading method comprising: 
configuring a wafer abrading chuck with a yieldable 

Surface positioned to cause a Semiconductor wafer to be 
variably loaded during abrading, 

providing a porous member on the yieldable Surface for 
engaging a Semiconductor wafer during abrading, and 

deflecting the yieldable Surface into a generally concave 
configuration toward the wafer which exerts more force 
on a periphery of a Semiconductor wafer during abrad 
ing than on a center of the wafer, the porous member 
being moved by the yieldable Surface during Said 
deflecting. 

41. The semiconductor wafer abrading method of claim 
40, wherein the deflecting of the yieldable surface comprises 
deflecting the Surface during abrading of the wafer. 

42. A Semiconductor wafer polishing method comprising: 
mounting a Semiconductor wafer on a wafer chuck having 

a porous Wafer-engaging Surface; 
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initiating polishing of a Semiconductor wafer Surface with 
a polishing Surface; and 

after the initiating and while polishing, changing a pol 
ishing force between the wafer Surface and the polish 
ing Surface and providing different polishing forces for 
different radial locations of the wafer. 

43. The semiconductor wafer polishing method of claim 
42, wherein the porous wafer-engaging Surface comprises a 
porous member mounted on an underlying generally planar 
Surface of the chuck. 

44. A polishing method comprising: 
providing a polishing chuck having: 

a body dimensioned to hold a workpiece which is to be 
polished; 

a multi-positionable, force-bearing Surface positioned 
on the body, the Surface having an undeflected posi 
tion and being bi-directionally deflectable away from 
the undeflected position; and 

a deformable work piece-engaging member disposed 
adjacent the force-bearing Surface for receiving a 
Work piece thereagainst, the Work piece-engaging 
member being positioned for movement with the 
force-bearing Surface; 

engaging a Work piece With the Work piece-engaging 
member and deforming the work piece-engaging mem 
ber with the force-bearing Surface. 

45. The polishing method of claim 44, wherein the 
deforming of the work piece-engaging member comprises 
deflecting the Surface in a direction away from the work 
piece and engaging outer portions of the work piece with 
more force than inner portions of the work piece. 

46. The polishing method of claim 45, wherein the 
deflecting occurs during polishing of the wafer. 

47. A method of forming a polishing chuck comprising: 
providing a body dimensioned to hold a work piece which 

is to be polished; 
mounting on the body, a multi-positionable, force-bearing 

Surface having an undeflected position and being bi 
directionally deflectable away from the undeflected 
position; and 

providing a porous member on the force-bearing Surface 
positioned to engage a work piece which is held by the 
body. 

48. The method of claim 47 further comprising providing 
a region proximate the force-bearing Surface, the region 
being Selectively placeable into a variety of pressure con 
figurations which act upon the force-bearing Surface Suffi 
ciently to deflect the force-bearing Surface in one direction 
away from the undeflected position. 

49. The method of claim 47 further comprising providing 
a pressure chamber proximate the force-bearing Surface and 
configured to develop regions of positive and negative 
preSSure Sufficient to deflect the force-bearing Surface. 

50. The method of claim 47 further comprising retaining 
a work piece on the body by using the porous member to 
develop a work piece-retaining force relative to the work 
piece. 


