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Devices and methods for releasably attaching substrate 
assemblies to carrier heads of planariZing machines in 
mechanical and/or chemical-mechanical planariZation of 
microelectronic-device substrate assemblies. One aspect of 
the invention is directed toward a backing member for use 
in a carrier head to selectively couple a substrate assembly 
to the carrier head via a vacuum force before, during and 
after planariZing the substrate assembly. The backing mem 
ber can include a body having a ?rst section with a ?rst 
surface con?gured to be received by the carrier head and a 
second section with a second surface con?gured to support 
a backside of the substrate assembly. The ?rst and second 
sections of the body are preferably composed of ?exible, 
incompressible materials. The backing member also 
includes a ?rst vacuum passageway extending through the 
body and a plurality of second vacuum passageways coupled 
to the ?rst passageway. The ?rst passageway is con?gured to 
be coupled to a vacuum source, and each second passageway 
has an opening at the second surface of the body to transfer 
a vacuum force from the ?rst passageway to the openings. 
The second passageways are preferably con?gured to dis 
tribute the vacuum force across the backside of the substrate 
assembly in a manner that prevents or at least substantially 
inhibits deformation of the substrate assembly. 
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BACKING MEMBERS AND PLANARIZING 
MACHINES FOR MECHANICAL AND 

CHEMICAL-MECHANICAL PLANARIZATION OF 
MICROELECTRONIC-DEVICE SUBSTRATE 

ASSEMBLIES, AND METHODS OF MAKING AND 
USING SUCH BACKING MEMBERS 

TECHNICAL FIELD 

[0001] The present invention relates to backing members 
for holding microelectronic-device substrate assemblies to a 
carrier head in mechanical and/or chemical-mechanical pla 
nariZation processes. More particularly, the present inven 
tion relates to backing members that hold a substrate assem 
bly to a carrier head via a vacuum force during planariZation 
of the substrate assembly on a polishing pad. 

BACKGROUND OF THE INVENTION 

[0002] Mechanical and chemical-mechanical planariZing 
processes (collectively “CMP”) are used in the manufactur 
ing of microelectronic devices for forming a ?at surface on 
semiconductor Wafers, ?eld emission displays and many 
other microelectronic-device substrate assemblies. CMP 
processes generally remove material from a substrate assem 
bly to create a highly planar surface at a precise elevation in 
the layers of material on the substrate assembly. 

[0003] FIG. 1 schematically illustrates an eXisting Web 
format planariZing machine 10 for planariZing a substrate 
assembly 12. The planariZing machine 10 has a support table 
14 With a top panel 16 at a Workstation Where an operative 
portion (A) of a polishing pad 40 is positioned. The top panel 
16 is generally a rigid plate to provide a ?at, solid surface to 
support the operative section of the polishing pad 40 during 
planariZation. 
[0004] The planariZing machine 10 also has a plurality of 
rollers to guide, position and hold the polishing pad 40 over 
the top panel 16. The rollers include a supply roller 20, ?rst 
and second idler rollers 21a and 21b, ?rst and second guide 
rollers 22a and 22b, and a take-up roller 23. The supply 
roller 20 carries an unused or preoperative portion of the 
polishing pad 40, and the take-up roller 23 carries a used or 
post-operative portion of the polishing pad 40. Additionally, 
the ?rst idler roller 21a and the ?rst guide roller 22a stretch 
the polishing pad 40 over the top panel 16 to hold the 
polishing pad 40 stationary during operation. A drive motor 
(not shoWn) drives at least one of the supply roller 20 and the 
take-up roller 23 to sequentially advance the polishing pad 
40 across the top panel 16. As such, clean preoperative 
sections of the polishing pad 40 may be quickly substituted 
for used sections to provide a consistent surface for pla 
nariZing the substrate assembly 12. 

[0005] The Web-format planariZing machine 10 also has a 
carrier assembly 30 that controls and protects the substrate 
assembly 12 during planariZation. The carrier assembly 30 
generally has a carrier head 31 With a plurality of vacuum 
holes 32 to pick up and release the substrate assembly 12 at 
appropriate stages of the planariZing cycle. A plurality of 
noZZles 41 attached to the carrier head 31 dispense a 
planariZing solution 42 onto a planariZing surface 43 of the 
polishing pad 40. The carrier assembly 30 also generally has 
a support gantry 34 carrying a drive assembly 35 that 
translates along the gantry 34. The drive assembly 35 
generally has actuator 36, a drive shaft 37 coupled to the 
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actuator 36, and an arm 38 projecting from the drive shaft 
37. The arm 38 carries the carrier head 31 via another shaft 
39 such that the drive assembly 35 orbits the carrier head 31 
about an aXis B-B offset from a center point C-C of the 
substrate assembly 12. 

[0006] Many planariZing machines also use a substrate 
backing member 50 in the carrier head 31 to support a 
backside of the substrate assembly 12. The backing member 
50 is typically a perforated, ?exible pad positioned betWeen 
the carrier head 31 and the substrate assembly 12. The 
perforations through the backing member 50 are generally a 
plurality of uniform pores or holes (not shoWn) that directly 
transfer a vacuum force from each vacuum hole 32 in the 
carrier head 31 to a backside 15 of the substrate assembly 12. 
In operation, the vacuum force is draWn against the backside 
15 of the substrate assembly 12 through the perforated 
backing member 50 to pick up the substrate assembly 12 
from a Wafer cassette (not shoWn) or the polishing pad 40. 

[0007] The polishing pad 40 and the planariZing solution 
42 de?ne a planariZing medium that mechanically and/or 
chemically-mechanically removes material from the surface 
of the substrate assembly 12. The Web-format planariZing 
machine 10 typically uses a ?Xed-abrasive polishing pad 
having a plurality of abrasive particles ?Xedly bonded to a 
suspension material. The planariZing solutions used With 
?Xed-abrasive pads are generally “clean solutions” Without 
abrasive particles because additional abrasive particles in 
conventional abrasive CMP slurries may ruin the abrasive 
surface of ?Xed-abrasive pads. In other applications, the 
polishing pad 40 may be a nonabrasive pad composed of a 
polymeric material (e.g., polyurethane), a resin, or other 
suitable materials Without abrasive particles. The planariZ 
ing solutions 42 used With nonabrasive polishing pads are 
typically “abrasive” CMP slurries With abrasive particles. 

[0008] To planariZe the substrate assembly 12 With the 
planariZing machine 10, the carrier assembly 30 presses the 
substrate assembly 12 against the planariZing surface 43 of 
the polishing pad 40 in the presence of the planariZing 
solution 42. The drive assembly 35 then orbits the carrier 
head 31 about the offset aXis B-B to translate the substrate 
assembly 12 across the planariZing surface 43. As a result, 
the abrasive particles and/or the chemicals in the planariZing 
medium remove material from the surface of the substrate 
assembly 12. 

[0009] CMP processes should consistently and accurately 
produce a uniformly planar surface on the substrate assem 
bly 12 to enable precise fabrication of circuits and photo 
patterns. For eXample, during the fabrication of transistors, 
contacts, interconnects and other components, many sub 
strate assemblies develop large “step heights” that create a 
highly topographic surface across the substrate assembly 12. 
To enable the fabrication of integrated circuits With high 
densities of components, it is necessary to produce a highly 
planar substrate surface at several stages of processing the 
substrate assembly 12 because non-planar substrate surfaces 
signi?cantly increase the dif?culty of forming submicron 
features. For eXample, it is dif?cult to accurately focus 
photo-patterns to Within tolerances of 0.1 pm on nonplanar 
substrate surfaces because submicron photolithographic 
equipment generally has a very limited depth of ?eld. Thus, 
CMP processes are often used to transform a topographical 
substrate surface into a highly uniform, planar substrate 
surface. 
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[0010] In the competitive semiconductor industry, it is 
also highly desirable to have a high yield of operable devices 
after CMP processing by quickly producing a uniformly 
planar surface at a desired endpoint on a substrate assembly. 
For example, When a conductive layer on the substrate 
assembly 12 is under-planariZed in the formation of contacts 
or interconnects, many of these components may not be 
electrically isolated from one another because undesirable 
portions of the conductive layer may remain on the substrate 
assembly 12. Additionally, When a substrate assembly 12 is 
over-planariZed, components beloW the desired endpoint 
may be damaged or completely destroyed. Thus, to provide 
a high yield of operable microelectronic devices, CMP 
processing should quickly remove material until the desired 
endpoint is reached. 

[0011] One manufacturing concern of CMP processing is 
slippage betWeen the substrate assembly 12 and the carrier 
head 31 during planariZation. Such slippage is problematic 
because displacement betWeen the substrate assembly 12 
and the carrier head 31 during planariZation may crack the 
substrate assembly 12, damage individual devices, or pro 
duce inconsistent planariZing results that cause localiZed 
under-planariZation or over-planariZation on the substrate 
assembly 12. 

[0012] Existing techniques to inhibit or prevent slippage 
betWeen the substrate assembly 12 and the carrier head 31 
include coating the backside of the substrate assembly 12 
With a Wax or ?uid, or draWing a vacuum through the carrier 
head 31 against the substrate assembly 12. Yet, as the 
continual drive to miniaturiZe components requires planar 
surfaces to be Within 1100 A of a desired endpoint, these 
existing techniques for holding the substrate assembly 12 to 
the carrier head 31 generally limit the ability to produce an 
adequately planar surface on the substrate assembly 12. 
Waxes and ?uids are not suitable because they can distort the 
shape of the substrate assembly 12 and/or contaminate the 
materials on the substrate assembly 12. Moreover, draWing 
a vacuum against the backside 15 of the substrate assembly 
12 during the planariZing cycle is not suitable because the 
vacuum force deforms the substrate assembly 12 at areas 
proximate to the vacuum ports 32 in the carrier head 31. 
Although such local deformations of the substrate assembly 
12 may be slight, they generally create variations on the 
planariZed substrate surface greater than 1100 Therefore, 
many highly demanding CMP applications do not apply 
Waxes, ?uids or a vacuum force to the backside of a substrate 
assembly during a planariZing cycle. 

[0013] In light of the problems associated With holding a 
substrate assembly to a carrier head during a planariZing 
cycle, many planariZing machines rely on a retaining ring 
depending from the carrier head 31 to retain the substrate 
assembly. Referring to FIG. 1, for example, a retaining 33 
depends from the carrier head 31 to form a cavity in Which 
the backing member 50 and the substrate assembly 12 are 
positioned. The retaining ring 33, hoWever, typically 
engages the abrasive particles on the planariZing surface 43 
of the polishing pad 40 during the planariZing cycle. As 
such, retaining rings are replaced periodically, Which 
increases the costs for maintaining and repairing planariZing 
machines. The substrate assembly 12, moreover, may still 
slip out underneath the retaining ring during the planariZing 
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cycle. Therefore, retaining rings do not resolve some of the 
draWbacks of holding a substrate assembly under a carrier 
head during planariZation. 

SUMMARY OF THE INVENTION 

[0014] The present invention is directed toWard devices 
and methods for releasably attaching substrate assemblies to 
carrier heads of planariZing machines in mechanical and/or 
chemical-mechanical planariZation of microelectronic-de 
vice substrate assemblies. One aspect of the invention is a 
backing member for use in a carrier head to selectively 
couple a substrate assembly to the carrier head via a vacuum 
force before, during and after planariZing the substrate 
assembly. 
[0015] The backing member can include a body having a 
?rst section With a ?rst surface con?gured to be received by 
the carrier head and a second section With a second surface 
con?gured to support a backside of the substrate assembly. 
The ?rst and second sections of the body are preferably 
composed of ?exible, incompressible materials. The back 
ing member also includes a ?rst vacuum passageWay 
extending through the body and a plurality of second 
vacuum passageWays coupled to the ?rst passageWay and 
the second surface of the body. The ?rst passageWay is 
con?gured to be coupled to a vacuum source, and each 
second passageWays extend from the ?rst passageWay to 
corresponding openings at the second surface of the body. 
The second passageWays are preferably con?gured to dis 
tribute the vacuum force across the backside of the substrate 
assembly in a manner that prevents or at least substantially 
inhibits deformation of the substrate assembly so that the 
vacuum force does not adversely affect the planarity of the 
?nished substrate surface. 

[0016] In further aspects of the invention, the ?rst pas 
sageWay de?nes a primary conduit, such as a channel or a 
grid of channels, extending along a loWer surface of the ?rst 
section. The second passageWays de?ne secondary conduits, 
such as small holes or pores, extending through the second 
section of the backing member. The secondary conduits 
preferably extend from the primary conduit to a contact 
surface de?ned by the second surface of the body. In 
operation, the primary conduit in the ?rst section distributes 
the vacuum force in a ?rst distribution, and the secondary 
conduits redistribute the vacuum force in a second vacuum 
distribution at the contact surface for coupling the substrate 
assembly to the carrier head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic cross-sectional vieW of a 
planariZing machine in accordance With the prior art. 

[0018] FIG. 2 is a schematic cross-sectional vieW of a 
backing member and a carrier head in accordance With an 
embodiment of the invention. 

[0019] FIG. 3A is a cross-sectional vieW of the backing 
member of FIG. 2. 

[0020] FIG. 3B is a cross-sectional vieW of the backing 
member of FIG. 3A taken along plane 3B-3B. 

[0021] FIG. 4A is a cross-sectional vieW of another back 
ing member in accordance With another embodiment of the 
invention. 
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[0022] FIG. 4B is a cross-sectional vieW of the backing 
member of FIG. 4A taken along plane 4B-4B. 

[0023] FIG. 4C is a cross-sectional vieW of the backing 
member of FIG. 4A taken along plane 4C-4C. 

[0024] FIG. 5A is a cross-sectional vieW of still another 
backing member in accordance With still another embodi 
ment of the invention. 

[0025] FIG. 5B is a bottom plan vieW of the backing 
member of FIG. 5A. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] The present disclosure describes backing members 
for releasably attaching substrate assemblies to carrier heads 
in mechanical and/or chemical-mechanical planariZation of 
microelectronic-device substrate assemblies. The present 
disclosure also describes methods for making such backing 
members, and machines and methods for using such backing 
members. Many speci?c details of certain embodiments of 
the invention are set forth in FIGS. 2-5B and the folloWing 
description to provide a thorough understanding of such 
embodiments. One skilled in the art, hoWever, Will under 
stand that the present invention may have additional 
embodiments, or that certain embodiments of the invention 
may be practiced Without several of the details described the 
folloWing description. 

[0027] FIG. 2 is a schematic cross-sectional vieW of a 
substrate backing member 150 in accordance With one 
embodiment of the invention for use in a carrier head 131 of 
a planariZing machine. The substrate backing member 150 is 
preferably con?gured to be attached to the carrier head 131 
in a cavity formed by a doWnWardly depending rim 132 and 
a retaining ring 133 attached to a loWer surface 134 of the 
rim 132. The rim 132 and the retaining ring 133 can also 
have annular notches 135 and 136 forming an annular 
groove Within the carrier head 132. The backing member 
150, more particularly, can be attached to the carrier head 
132 in the groove formed by the notches 135 and 136. 

[0028] The carrier head 131 also preferably has a plurality 
of substrate shaping actuators 140 adjacent to the backing 
member 150 to bend the backing member 150 and the 
substrate 12 into a desired curvature. The actuators 140 can 
be annular bladders or pieZoelectric crystals including an 
outer actuator 142, an intermediate actuator 143, and an 
inner actuator 144. When the actuators 140 are bladders, 
individual ?uid lines 145, 146 and 147 couple the bladders 
142, 143 and 144, respectively, to an air source. Each 
actuator 140 is individually controlled to ?ex the substrate 
assembly 12 in a manner that increases the pressure behind 
under-planariZed regions of the substrate assembly 12 and 
reduces the pressure behind over-planariZed regions of the 
substrate 12. The individual ?uid lines 145-147 coupled to 
the actuators 140 are preferably separate from a vacuum 
source 148 coupled to the backing member 150. As 
explained in greater detail beloW, the backing member 150 
is preferably a ?exible, substantially incompressible body 
that distributes a vacuum force to a backside 15 of the 
substrate assembly 12 during planariZation Without deform 
ing or otherWise distorting the substrate assembly 12 in a 
manner that adversely affects the planarity of the planariZed 
surface. 
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[0029] FIG. 3A is a side cross-sectional vieW and FIG. 3B 
is a top cross-sectional vieW along plane 3B-3B illustrating 
the backing member 150 of FIG. 2 in greater detail. In this 
embodiment, the backing member 150 comprises a body 
including a ?rst section 151 (FIG. 3A) having an upper 
surface 153 con?gured to contact the actuators 140 (FIG. 2) 
and a second section 152 (FIG. 3A) having a contact surface 
154 con?gured to engage and support the backside 15 of the 
substrate assembly 12 (FIG. 2). The ?rst section 151 
includes a primary vacuum conduit 160 and a vacuum port 
161 open to the primary conduit 160. The vacuum port 161 
is con?gured to be coupled to the vacuum source 148 in the 
carrier head 131 (FIG. 2). The upper surface 153 of the ?rst 
section 151 can be the top surface of a separate panel 155 
that encloses the primary conduit 160 to form a ?rst pas 
sageWay through Which a vacuum force is distributed in a 
?rst vacuum distribution With respect to the substrate 12. In 
this embodiment, for example, the primary conduit 160 is a 
large, open chamber in Which a number a spacers 163 
maintain the spacing betWeen the second section 152 and the 
top panel 155. 

[0030] The second section 152 of the body has a plurality 
of secondary conduits 170 extending from the primary 
conduit 160 to the contact surface 154. Each secondary 
conduit 170 preferably has an opening 172 at the contact 
surface 154 and an aperture 174 open to the primary conduit 
160. The secondary conduits 170 are preferably much 
smaller than the primary conduit 160 to redistribute the 
vacuum in the primary conduit 160 into a second vacuum 
distribution at the contact surface 154 for coupling the 
substrate assembly 12 to the carrier head 131. The secondary 
conduits 170 are preferably holes having a diameter of 
approximately 0.01-0.125 inches, and the secondary con 
duits 170 are preferably spaced apart from one another by 
approximately 0.01-0125 inches. The secondary conduits 
170 may also have other siZes and be spaced apart from one 
another by different distances. The secondary conduits 170 
can also be other types of perforated structures that can 
transfer the vacuum force from the primary conduit 160 to 
the substrate assembly 12. For example, the secondary 
conduits 170 can be pores through a porous material. 

[0031] The ?rst and second sections 151 and 152 can be 
integral members of a one-piece body, as shoWn in FIGS. 
3A and 3B. The ?rst and second sections 151 and 152 of the 
backing member 150 can be composed of DF-200 manu 
factured by Rodel Corporation of NeWark, Del.; Delrin® or 
Mylar® manufactured by E. I. du Pont de Nemours Com 
pany; high-density polyethylenes; or other ?exible, substan 
tially incompressible materials that ?ex under the actuators 
140 (FIG. 2) but do not substantially compress under the 
vacuum force. 

[0032] To manufacture the backing member 150 shoWn in 
FIG. 2, the primary conduit 160 and the secondary conduits 
170 can be etched or machined from a single disc of 
material. For example, the primary conduit 160 can be 
etched in one side of the disc, and then the secondary 
conduits 170 can be etched from the primary conduit 160 to 
the contact face 154. The top panel 155 is then attached to 
the body to complete the ?rst section 151 and enclose the 
primary conduit 160. 

[0033] In an alternative embodiment, the ?rst and second 
sections 151 and 152 can be separate sections that are joined 
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together by a fastener or an adhesive. In this case, the ?rst 
section 151 can be a ?rst disc of material in Which the 
primary conduit 160 is etched in the bottom surface, and the 
second section 152 can be a second disc in Which the 
secondary conduits 170 are etched. The bottom of the ?rst 
section 151 is then attached to the second section 152 to 
assemble the backing member. 

[0034] Referring to FIGS. 2-3B together, the primary 
conduit 160 and the secondary conduits 170 transfer a 
vacuum force draWn through the vacuum port 161 to the 
backside 15 of the substrate assembly 12. The primary 
conduit 160 initially distributes the vacuum force in the ?rst 
distribution over a signi?cant percentage of the surface area 
of the backside 15 of the substrate assembly 12. The 
secondary conduits 170 then redistribute the vacuum force 
in the second vacuum distribution to a large number of small 
surface areas on the backside 15 of the substrate assembly 
12. The contact surface 154 of the second section 150 
supports the substrate assembly 12 betWeen the secondary 
conduits 170 to prevent localiZed deformation of the sub 
strate assembly 12. Moreover, because the openings 172 of 
the secondary conduits 170 are relatively small, the dis 
tances across the unsupported portions of the substrate 
assembly 12 are suf?ciently small to prevent localiZed 
deformation of the substrate assembly 12 at the secondary 
conduits 170. The primary conduit 160 and the secondary 
conduits 170, therefore, apply the vacuum force across the 
backside 15 of the substrate assembly 12 such that the 
contact surface 154 can inhibit or prevent localiZed defor 
mation of the substrate assembly 12. 

[0035] The operation of the backing member 150 is best 
understood in the conteXt of the carrier head 131 shoWn in 
FIG. 2. To pick up the substrate assembly 12, the carrier 
head 131 presses the contact surface 154 of the backing 
member 150 against the backside 15 of the substrate assem 
bly 12 and draWs a vacuum through the vacuum port 161 via 
the vacuum source 148. After the substrate assembly 12 is 
attached to the carrier head 131, the actuators 140 may be 
manipulated to bend the backing member 150 and the 
substrate assembly 12 into the desired global curvature for 
planariZing the substrate assembly 12. The carrier head 131 
then presses the substrate assembly 12 against a polishing 
pad (not shoWn) and translates the substrate assembly 12 
across the planariZing surface of the polishing pad. The 
vacuum force draWn through the backing member 150 is 
preferably maintained against the substrate assembly 12 
during the planariZing cycle to prevent the substrate assem 
bly 12 from sliding With respect to the carrier head 131. The 
vacuum force applied to the substrate assembly 12 and the 
motive force applied to the actuators 140 are also preferably 
controlled separately to alloW the vacuum to be maintained 
even When a positive pressure is applied to the actuators 140. 
After planariZing the substrate assembly 12, the carrier head 
131 lifts the substrate assembly 12 from the polishing pad 
and places it in a receiving station. The vacuum is then 
terminated and a positive air pressure can be passed through 
the backing member 150 to release the substrate assembly 
12 from the carrier head 131. 

[0036] One aspect of the backing member 150 is that the 
carrier head 131 can use a vacuum force to hold the substrate 

assembly 12 during planariZation Without adversely affect 
ing the planarity of the ?nished surface. By ?rst distributing 
the vacuum force in a ?rst vacuum distribution, and then 
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further distributing the vacuum force to a large number of 
small surface areas on the backside 15 of the substrate 
assembly 12 in a second vacuum distribution, deformation 
of the substrate assembly 12 at the secondary conduits 170 
is inhibited or even prevented. Avacuum force can accord 
ingly be applied to the substrate assembly 12 during the 
planariZing cycle to hold the substrate assembly 12 Without 
adversely affecting the planarity of the ?nished substrate 
surface. Therefore, compared to prior art backing pads that 
couple a vacuum to the substrate assembly, the backing 
member 150 is expected to reduce slippage betWeen the 
carrier head 131 and the substrate assembly 12 Without 
distorting the substrate assembly 12. 

[0037] Another aspect of the backing member 150 is that 
it may eliminate the need for attaching a retaining ring to the 
bottom of the carrier head. Because the backing member 150 
alloWs the carrier head 131 to hold the substrate assembly 12 
during planariZation With a vacuum force, the retaining ring 
may be eliminated in many CMP applications. As such, the 
backing member 150 may eliminate the costs associated 
With purchasing, installing and repairing retaining rings. 

[0038] Still another aspect of the backing member 150 is 
that it provides early detection of slippage betWeen the 
carrier head 131 and the substrate assembly 12. Because the 
backing member 150 alloWs the carrier head 131 to hold the 
substrate assembly 12 during planariZation via a vacuum 
force, a small loss of vacuum during the planariZing cycle 
Will indicate that the substrate assembly 12 slipped With 
respect to the carrier head 131. Accordingly, the vacuum 
force draWn against the backside 15 of the substrate assem 
bly 12 is preferably monitored to detect Whether the sub 
strate assembly 12 slips With respect to the carrier head 131 
during planariZation. 

[0039] FIG. 4A is a cross-sectional vieW of a backing 
member 250 in accordance With another embodiment of the 
invention. In this embodiment, the backing member 250 
includes a ?rst section 251 and a separate second section 252 
attached to the ?rst section 251. The ?rst section 251 is 
preferably a disc having a top surface 253 and a bottom 
surface 255. The second section 252 is preferably a disc 
having a top surface 256 and a contact surface 254 con?g 
ured to support the backside 15 of the substrate assembly 12. 
The bottom surface 255 of the ?rst section 251 is attached 
to the top surface 256 of the second section 252 to form the 
backing member 250. The ?rst and second sections 251 and 
252 can be attached by an adhesive applied to the surfaces 
255 and 256. 

[0040] FIG. 4B is a cross-sectional vieW of the ?rst 
section 251 of the backing member 250 taken along plane 
4B-4B shoWn in FIG. 4A. The ?rst section 251 has a 
primary conduit 260 and a vacuum port 261 coupled to the 
primary conduit 260. The primary conduit 260 can be a 
channel extending along the bottom surface 255 of the ?rst 
section 251 in a pattern that distributes the vacuum force 
across a signi?cant percentage of the surface area of the 
backside 15 of the substrate assembly 12. The primary 
conduit 260 can be a serpentine channel, as shoWn in FIG. 
4B, but it can also be a grid With interconnected roWs and 
columns. Accordingly, the channel can be arranged in any 
pattern that adequately distributes the vacuum force in a ?rst 
distribution across the substrate assembly 12. The primary 
conduit 260 can be formed by photo-patterning the desired 
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pattern for the channel on the bottom surface 255 of the ?rst 
section, and then etching the ?rst section 251 to an inter 
mediate depth to form the channel. 

[0041] FIG. 4C is a cross-sectional vieW of the second 
section 252 of the backing member 250 taken along plane 
4C-4C of FIG. 4A. The second section 252 has a plurality 
of the secondary conduits 270 extending from the top 
surface 256 to the contact surface 254 (FIG. 4A). The 
secondary conduits 270 are preferably arranged in the same 
pattern as the primary conduit 260. Accordingly, When the 
primary conduit 260 is a serpentine channel, the secondary 
conduits 270 are arranged in a serpentine pattern to be 
superimposed under the primary conduit 260 When the ?rst 
and second sections 251 and 252 are assembled. As set forth 
above With respect to the backing member 150, the second 
ary conduits 270 can be formed by drilling or etching holes 
through the second section 252 to form small openings 272 
at the contact surface 254 and small apertures 274 at the 
primary conduit 260 (see FIG. 4A). The backing member 
250 is expected to operate in much the same manner as the 
backing member 150. 

[0042] FIG. 5A is a cross-sectional vieW and FIG. 5B is 
a bottom plan vieW of a backing member 350 in accordance 
With still another embodiment of the invention. The backing 
member 350 includes ?rst section 351 (FIG. 5A) having a 
primary conduit 360 and a second section 352 (FIG. 5A) 
having a plurality of secondary conduits 370. The ?rst and 
second sections 351 and 352 can be integral With one 
another, or the ?rst and second sections 351 and 352 can be 
separate sections (not shoWn) that are attached to one other. 
In either situation, the ?rst section 351 has a top surface 353 
con?gured to face the carrier head 131, and the second 
section 352 has a contact surface 354 con?gured to support 
the backside 15 of the substrate assembly 12. 

[0043] The primary conduit 360 is preferably a channel or 
straight bore extending through the ?rst section 351, and the 
secondary conduits 370 are preferably slots extending 
through the second section 352 transverse to the primary 
conduit 360. The primary conduit 360 can be formed by 
boring a large hole through the ?rst section 351, and then 
plugging the opening of the hole at the edge of the ?rst 
section 351. The secondary conduits 370 can be formed 
cutting or etching the slots from the contact surface 354 to 
the primary conduit 360. The primary conduit 360 and the 
secondary conduits 370 are coupled to a vacuum source (not 
shoWn in FIGS. 5A and 5B) by a vacuum port 361 extend 
ing from the primary conduit 360. The backing member 350 
is accordingly expected to operate similarly to the backing 
members 150 and 250 described above. 

[0044] From the foregoing it Will be appreciated that, 
although speci?c embodiments of the invention have been 
described herein for purposes of illustration, various modi 
?cations may be made Without deviating from the spirit and 
scope of the invention. For example, in applications that do 
not use substrate-shaping actuators in the carrier head, the 
backing members do not necessarily need to be ?exible. 
Accordingly, the invention is not limited except as by the 
appended claims. 

What is claimed is: 
1. A backing member for selectively coupling a micro 

electronic-device substrate assembly to a carrier head of a 
planariZing machine, comprising: 
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a body having a ?rst surface con?gured to be received by 
the carrier head and a second surface con?gured to 
support a backside of a substrate assembly; 

a ?rst vacuum passageWay extending through the body, 
the ?rst passageWay being con?gured to be coupled to 
a vacuum source; and 

a plurality of second vacuum passageWays, each second 
passageWay having an opening exposed at the second 
surface of the body, the second passageWays being 
coupled to the ?rst passageWay to transfer a vacuum 
force draWn in the ?rst passageWay through the open 
ings for pulling the backside of the substrate assembly 
against the second surface of the body. 

2. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, and 
the plurality of second vacuum passageWays extending 
through the second section and the second surface being a 
contact surface on the bottom of the second section. 

3. The backing member of claim 2 Wherein the ?rst and 
second sections are integrally formed With one another. 

4. The backing member of claim 2 Wherein the ?rst and 
second sections are separately formed and attached to one 
another. 

5. The backing member of claim 1 Wherein the ?rst 
passageWay is a primary conduit extending through the 
body. 

6. The backing member of claim 5 Wherein the primary 
conduit comprises an open chamber in the body and the 
second passageWays comprise a plurality of secondary con 
duits having apertures at the chamber and openings at the 
second surface. 

7. The backing member of claim 5 Wherein the primary 
conduit comprises a channel extending through the body 
along a pattern, and the second passageWays comprise a 
plurality of secondary conduits arranged in the pattern to be 
coupled to the channel. 

8. The backing member of claim 7 Wherein the pattern 
along Which the channel extends is a serpentine pattern. 

9. The backing member of claim 7 Wherein the pattern 
along Which the channel extends is a grid having a plurality 
of roWs and columns interconnected With one another. 

10. The backing member of claim 7 Wherein the pattern 
along Which the channel extends is a straight bore. 

11. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of holes in the second 
section. 

12. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of perforations through 
the second section. 
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13. The backing member of claim 1 wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageway extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of pores in the second 
section. 

14. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of slots in the second 
section having elongated openings at the contact surface. 

15. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being an open chamber in the ?rst 
section, and the secondary conduits being a plurality of holes 
through the second section from the chamber to the contact 
surface, the holes having openings at the contact surface 
With diameters from approximately 0.01-0.125 inches, and 
the holes being spaced apart from one another at the contact 
surface by approximately 0.01-0.125 inches. 

16. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being a channel extending through the 
?rst section along a pattern, and the secondary conduits 
being a plurality of holes through the second section 
arranged in the pattern of the channel in the ?rst section to 
be superimposed under the channel, the holes having aper 
tures at the channel and corresponding openings at the 
contact surface. 

17. The backing member of claim 1 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being a straight bore in the ?rst section 
extending in a longitudinal direction, and the secondary 
conduits being a plurality of slots through the second section 
extending transverse to the longitudinal dimension of the 
bore, the slots having elongated openings at the contact 
surface. 

18. A backing member for selectively coupling a micro 
electronic-device substrate assembly to a carrier head of a 
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planariZing machine, comprising a body con?gured to hold 
a backside of the substrate assembly for planariZation 
against a polishing pad, the body including a contact surface, 
a primary vacuum conduit extending through the body, and 
a plurality of secondary vacuum conduits extending through 
the body and being coupled to the primary conduit, the 
secondary conduits being open at the contact surface of the 
body. 

19. The backing member of claim 18 Wherein the body 
comprises a thin backing member separate from the carrier 
head, the backing member being con?gured to be positioned 
in the carrier head, and the backing member including a ?rst 
section and a second section, the primary conduit extending 
through the ?rst section, the contact surface being a loWer 
surface of the second section, and the secondary conduits 
extending through the second section from the primary 
conduit to the contact surface. 

20. The backing member of claim 19 Wherein the primary 
conduit comprises an open chamber in the ?rst section and 
the secondary conduits comprise a plurality of holes having 
apertures at the primary conduit and openings at the contact 
surface. 

21. The backing member of claim 19 Wherein the primary 
conduit comprises a channel extending through the body 
along a pattern and the secondary conduits comprise a 
plurality of holes extending from the channel through the 
second section to openings at the contact surface. 

22. The backing member of claim 21 Wherein the primary 
conduit comprises a straight bore through the ?rst section 
and the secondary conduits comprise a plurality of slots 
extending transverse to the bore, the slots having elongated 
openings at the contact surface. 

23. A backing member for selectively coupling a micro 
electronic-device substrate assembly to a carrier head of a 
planariZing machine, comprising: 

a ?rst body section con?gured to be received in the carrier 
head, the ?rst section including a vacuum port and a 
primary conduit coupled to the vacuum port; and 

a second body section depending from the ?rst section, 
the second section including a contact surface con?g 
ured to support a backside of the substrate assembly 
and a plurality of secondary conduits extending through 
the second section from the primary conduit, the sec 
ondary conduits having openings at the contact surface 
to transfer a vacuum draWn in the primary conduit to a 
backside of the substrate assembly. 

24. The backing member of claim 23 Wherein the primary 
conduit comprises an open chamber in the ?rst section and 
the secondary conduits comprise a plurality of holes having 
apertures at the primary conduit and openings at the contact 
surface. 

25. The backing member of claim 23 Wherein the primary 
conduit comprises a channel extending through the body 
along a pattern and the secondary conduits comprise a 
plurality of holes extending from the channel through the 
second section to openings at the contact surface. 

26. The backing member of claim 25 Wherein the channel 
comprises a serpentine channel. 

27. The backing member of claim 25 Wherein the channel 
comprises a plurality of ?uid paths arranged in a grid of 
interconnected roWs and columns. 

28. The backing member of claim 23 Wherein the primary 
conduit comprises a straight bore through the ?rst section 
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and the secondary conduits comprise a plurality of slots 
extending transverse to the bore, the slots having elongated 
openings at the contact surface. 

29. AplanariZing machine for planariZation of microelec 
tronic-device substrate assemblies, comprising: 

a table for carrying a polishing pad; 

a carrier assembly including a carrier head having sub 
strate assembly mounting Zone and a vacuum source, 
the carrier assembly having a drive mechanism to move 
the carrier head With respect to the table and the 
polishing pad; 

a backing member in the mounting Zone of the carrier 
head, the backing member comprising a thin body 
including a contact surface con?gured to support a 
backside of a substrate assembly, a vacuum port 
coupled to the vacuum source in the carrier head, a 
primary vacuum conduit extending through the body 
coupled to the vacuum port, and a plurality of second 
ary vacuum conduits extending through the body, the 
secondary conduits being coupled to the primary con 
duit and open at the contact surface of the body, the 
primary conduit distributing a vacuum force draWn 
through the vacuum port in a ?rst vacuum distribution 
and the secondary conduits distributing the ?rst 
vacuum distribution into a second vacuum distribution 

at the contact surface for coupling the substrate assem 
bly to the carrier head. 

30. The planariZing machine of claim 29 Wherein the body 
comprises a ?rst section and a second section, the primary 
conduit extending through the ?rst section, the contact 
surface being a loWer surface of the second section, and the 
secondary conduits extending through the second section 
from the primary conduit to the contact surface. 

31. The planariZing machine of claim 30 Wherein the 
primary conduit comprises an open chamber in the ?rst 
section and the secondary conduits comprise a plurality of 
holes having apertures at the primary conduit and openings 
at the contact surface. 

32. The planariZing machine of claim 30 Wherein the 
primary conduit comprises a channel extending through the 
body along a pattern and the secondary conduits comprise a 
plurality of holes extending from the channel through the 
second section to openings at the contact surface. 

33. The planariZing machine of claim 30 Wherein the 
primary conduit comprises a straight bore through the ?rst 
section and the secondary conduits comprise a plurality of 
slots extending transverse to the bore, the slots having 
elongated openings at the contact surface. 

34. The planariZing machine of claim 29, further com 
prising a plurality of substrate shaping actuators positioned 
in the carrier head, the backing member being positioned in 
the carrier head under the shaping actuators to be betWeen 
the actuators and a substrate assembly mounted to the carrier 
head, and Wherein the vacuum force is separate from a 
motive force that controls the actuators. 

35. The planariZing machine of claim 34 Wherein the body 
of the backing member is a ?exible, compressible disc, the 
shaping actuators ?exing the backing member to create a 
desired substrate curvature for planariZing the substrate. 

36. AplanariZing machine for planariZation of microelec 
tronic-device substrate assemblies, comprising: 

a table for carrying a polishing pad; 
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a carrier assembly including a carrier head having sub 
strate assembly mounting Zone and a vacuum source, 
the carrier assembly having a drive mechanism to move 
the carrier head With respect to the table and the 
polishing pad; 

a backing member including a ?rst section con?gured to 
be received in the carrier head and a second section 
depending from the ?rst section, the ?rst section having 
a vacuum port coupled to the vacuum source of the 
carrier head and a primary conduit coupled to the 
vacuum port, and the second section having a contact 
surface and a plurality of secondary conduits extending 
through the second section from the primary conduit to 
openings at the contact surface to transfer a vacuum 
draWn in the primary conduit to a backside of the 
substrate assembly. 

37. The planariZing machine of claim 36 Wherein the ?rst 
and second sections are integrally formed With one another. 

38. The planariZing machine of claim 36 Wherein the ?rst 
and second sections are separately formed and attached to 
one another. 

39. The planariZing machine of claim 36 Wherein the ?rst 
passageWay is a primary conduit extending through the 
body. 

40. The planariZing machine of claim 39 Wherein the 
primary conduit comprises an open chamber in the body and 
the second passageWays comprise a plurality of secondary 
conduits having apertures at the chamber and openings at the 
second surface. 

41. The planariZing machine of claim 39 Wherein the 
primary conduit comprises a channel extending through the 
body along a pattern, and the second passageWays comprise 
a plurality of secondary conduits arranged in the pattern to 
be coupled to the channel. 

42. The planariZing machine of claim 41 Wherein the 
pattern along Which the channel extends is a serpentine 
pattern. 

43. The planariZing machine of claim 41 Wherein the 
pattern along Which the channel extends is a grid having a 
plurality of roWs and columns interconnected With one 
another. 

44. The planariZing machine of claim 41 Wherein the 
pattern along Which the channel extends is a straight bore. 

45. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of holes in the second 
section. 

46. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of perforations through 
the second section. 

47. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
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the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageways extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of pores in the second 
section. 

48. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay extending through the ?rst section and 
the ?rst surface being a top surface of the ?rst section, the 
plurality of second vacuum passageWays extending through 
the second section and the second surface being a contact 
surface on the bottom of the second section, and the second 
passageWays comprise a plurality of slots in the second 
section having elongated openings at the contact surface. 

49. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being an open chamber in the ?rst 
section, and the secondary conduits being a plurality of holes 
through the second section from the chamber to the contact 
surface, the holes having openings at the contact surface 
With diameters from approximately 0.01-0.125 inches, and 
the holes being spaced apart from one another at the contact 
surface by approximately 0.01-0.125 inches. 

50. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being a channel extending through the 
?rst section along a pattern, and the secondary conduits 
being a plurality of holes through the second section 
arranged in the pattern of the channel in the ?rst section to 
be superimposed under the channel, the holes having aper 
tures at the channel and corresponding openings at the 
contact surface. 

51. The planariZing machine of claim 36 Wherein the body 
comprises a ?rst section and a second section, the ?rst 
vacuum passageWay comprising a primary conduit extend 
ing through the ?rst section and the ?rst surface being a top 
surface of the ?rst section, the plurality of second vacuum 
passageWays comprising a plurality of secondary conduits 
extending through the second section and the second surface 
being a contact surface on the bottom of the second section, 
the primary conduit being a straight bore in the ?rst section 
extending in a longitudinal direction, and the secondary 
conduits being a plurality of slots through the second section 
extending transverse to the longitudinal dimension of the 
bore, the slots having elongated openings at the contact 
surface. 

52. The planariZing machine of claim 36, further com 
prising a plurality of substrate shaping actuators positioned 
in the carrier head, the backing member being positioned 
under the shaping actuators to be betWeen the actuators and 
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a substrate assembly mounted to the carrier head, and 
Wherein the vacuum force is separate from a motive force 
that controls the actuators. 

53. A method of removably attaching a microelectronic 
device substrate assembly to a backing member connected to 
carrier head during planariZation against a polishing pad, 
comprising: 

distributing a vacuum throughout a ?rst portion of the 
backing member; and 

transferring the distributed vacuum from the ?rst portion 
of the backing member to a plurality of spaced-apart 
regions of the substrate assembly, the vacuum force 
acting against the substrate assembly to hold the sub 
strate assembly against the backing member. 

54. The method of claim 53 Wherein: 

distributing the vacuum throughout the ?rst portion of the 
backing member comprises draWing a vacuum through 
a primary conduit in the backing member; and 

transferring the distributed vacuum to a plurality of 
spaced-apart regions comprises transferring vacuum in 
the primary conduit to a plurality of secondary conduits 
coupled to the primary conduit and open to the sub 
strate assembly at a contact surface. 

55. The method of claim 54 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
the vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of holes 
extending betWeen the primary conduit and the contact 
surface. 

56. The method of claim 54 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
the vacuum force through the secondary conduits comprises 
restricting the vacuum force through pores betWeen the 
primary conduit and the contact surface. 

57. The method of claim 54 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
the vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of slots 
extending betWeen the primary conduit and the contact 
surface. 

58. The method of claim 54 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
a channel in the backing member, and transferring the 
vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of holes 
extending from the channel to the contact surface. 

59. The method of claim 54 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
a channel in the backing member, and transferring the 
vacuum force through the secondary conduits comprises 
restricting the vacuum force through pores betWeen the 
channel and the contact surface. 

60. A method of planariZing a microelectronic-device 
substrate assembly, comprising: 

holding a substrate assembly to a carrier head by applying 
a vacuum through a backing member in the carrier 
head, the vacuum force being applied by draWing a 
vacuum through a primary conduit in backing member 
to distribute a vacuum force in a ?rst vacuum distri 
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bution relative to the substrate assembly and transfer 
ring the vacuum force from the primary conduit 
through a plurality of secondary conduits in the backing 
member coupled to the primary conduit to redistribute 
the vacuum force in a second vacuum distribution at a 

contact surface of the backing member, the vacuum 
force acting against the substrate assembly in the 
second vacuum distribution to hold the substrate 
assembly against the contact surface; and 

removing material from the substrate assembly by press 
ing the substrate assembly against a planariZing surface 
of a polishing pad and moving at least one of the 
substrate or the polishing pad to impart relative motion 
therebetWeen While holding the substrate to the carrier 
head With the vacuum force. 

61. The method of claim 60 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
the vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of holes 
extending betWeen the primary conduit and the contact 
surface. 

62. The method of claim 60 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
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the vacuum force through the secondary conduits comprises 
restricting the vacuum force through pores betWeen the 
primary conduit and the contact surface. 

63. The method of claim 60 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
an open chamber in the backing member, and transferring 
the vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of slots 
extending betWeen the primary conduit and the contact 
surface. 

64. The method of claim 60 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
a channel in the backing member, and transferring the 
vacuum force through the secondary conduits comprises 
restricting the vacuum force through a plurality of holes 
extending from the channel to the contact surface. 

65. The method of claim 60 Wherein draWing a vacuum 
through the primary conduit comprises draWing a vacuum in 
a channel in the backing member, and transferring the 
vacuum force through the secondary conduits comprises 
restricting the vacuum force through pores betWeen the 
channel and the contact surface. 


