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CLEAN METHOD AND APPARATUS FOR 
VACUUM HOLDING OF SUBSTRATES 

RELATED APPLICATION 

[0001] This application is a divisional application and 
claims priority to US. application Ser. No. 09/905,490, ?led 
Jul. 13, 2001, entitled “Clean Method and Apparatus for 
Vacuum Holding of Substrates”, and is incorporated herein 
in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to the processing of 
Workpieces such as semiconductor Wafers, and in particular 
to a system for preventing contaminants and particulates 
from coming into contact With a back side of a Workpiece as 
the Workpiece is vacuum held on a chuck or robotic end 
effector. 

[0004] 2. Description of Related Art 

[0005] During the fabrication of semiconductor Wafers, 
Workpieces such as Wafers, reticles and ?at panel displays 
are transported betWeen various tools in the Wafer fab. These 
tools include process tools for forming the integrated circuit 
patterns on the Wafers, metrology tools for testing the 
Wafers, sorters for sorting and rearranging the Wafers Within 
one or more SMIF pods, and stockers for large scale storage 
of the SMIF pods. 

[0006] The processes carried out in each of the above tools 
must be carried out in a relatively contaminant- and par 
ticulate-free environment, such as cleanroom class 1 or 
better. In present day semiconductor fabrication, particles 
Which range from beloW 0.02 microns to above 200 pm 
can be very damaging in semiconductor processing because 
of the small geometries employed in fabricating semicon 
ductor devices. Typical advanced semiconductor processes 
today employ geometries Which are one-half pm and under. 
UnWanted contamination particles Which have geometries 
measuring greater than 0.1 pm substantially interfere With 1 
pm geometry semiconductor devices. The trend, of course, 
is to have smaller and smaller semiconductor processing 
geometries Which today in research and development labs 
approach 0.1 pm and beloW. In the future, geometries Will 
become smaller and smaller and hence smaller and smaller 
contamination particles and molecular contaminants become 
of even greater interest. 

[0007] Tools Within a Wafer fab typically include a front 
end interface Which houses components that facilitate and 
monitor the transfer of Wafers and other Workpieces betWeen 
Workpiece-carrying pods and the tools. Aconventional front 
end unit generally includes a Workpiece handling robot 24 
mounted Within the housing and capable of r, 0, Z motion to 
transfer Workpieces betWeen the Workpiece carriers, tool and 
other front end components. The robot includes an end 
effector capable of holding and transferring Workpieces. 
Such end effectors may include a vacuum gripping system 
Wherein a sealed evacuation compartment beneath a Work 
piece on the end effector is evacuated, causing atmospheric 
pressure to press doWn on the substrate surface. Vacuum 
holding of Workpieces on the end effector results in greatly 
increased frictional force betWeen the end effector and 
Workpiece. 
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[0008] In order to evacuate the evacuation compartment 
beneath the Workpiece, a ?exible hose is threaded through 
the various links of the robot having a proximal end con 
nected to an electric valve adjacent to or remote from the 
base of the robot. The hose includes a distal end connected 
to the evacuation compartment. The valve is in turn con 
nected to both a pump and a source of venting air so that, 
under the direction of a controller monitoring the transfer of 
Workpieces by the robot, air may be evacuated from the 
evacuation compartment to hold the Workpiece, and air may 
be vented, or back?lled, to the evacuation compartment to 
free the Workpiece. 

[0009] In addition to a robot, a tool front end unit gener 
ally includes one or more prealigners for performing the 
operation of Wafer center identi?cation, notch orientation, 
and indicial mark reading. A prealigner includes a rotating 
chuck for receiving a Wafer. The robot deposits the Wafer on 
the chuck, and the chuck then rotates the Wafer so that, With 
the assistance of sensors and/or cameras positioned adjacent 
the Workpiece, the indicial mark may be located and read. 
Tools, for carrying out Workpiece processing, metrology and 
sorting, may similarly include Workpiece holding chucks 
Wherever it is desired to support a Wafer or other Workpiece 
in a ?xed and repeatable position. 

[0010] The prealigner and tool Workpiece-support chucks 
may typically also include a vacuum holding system Where 
a sealed area behind the Workpiece is evacuated to improve 
the frictional force holding the Workpiece on the chuck. As 
With a robotic end effector, a hose is connected to a central 
opening of a shaft supporting the chuck. The central opening 
is in turn in communication With an evacuation compartment 
beneath a Workpiece seated on the chuck. An electric valve 
as described above is additionally provided for controlling 
evacuation and venting to the compartment beneath the 
Workpiece. 

[0011] For rotating chucks, a seal block 20 as shoWn in 
Prior Art FIG. 1 is provided to communicate the evacuation 
or venting from the valve to an evacuation compartment 22 
in a chuck 24. Seal block 20 includes bearings 26 for 
rotationally supporting the chuck 24, and a bore hole 28 
having a ?rst end to Which the hose 30 is connected. The 
bore hole includes a second end open to an annular cavity 
32. The chuck-supporting shaft 34 in turn includes a second 
bore hole 36 Which maintains a central opening 38 in the 
shaft in communication With the annular cavity 32 so that the 
vacuum/vent may be communicated to the compartment 22 
as the chuck rotates. The seal block 20 includes a pair of 
O-rings 40 above and beloW the annular cavity 32 to prevent 
leakage into or out of the annular cavity 32 as shaft 34 
rotates. 

[0012] When a vacuum held Workpiece is transferred from 
an end effector to a support surface, or from a chuck to a 
robot, it is important that the vacuum be fully vented before 
the transfer occurs. For example, in the case of the transfer 
of a vacuum held Workpiece from an end effector, if the 
vacuum is not completely vented When the Workpiece is 
loWered onto the support surface, excessive forces may be 
generated betWeen the support surface, Workpiece and end 
effector before the seal is broken. These excessive forces can 
cause the Workpiece to bounce, and can scratch, damage or 
in a Worst case, break the Workpiece. Extraneous forces on 
the end effector may also have hysteresis and other adverse 
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effects on the robot. In the same manner, excessive forces 
may be generated between the support surface, workpiece 
and end effector if the vacuum is not completely vented in 
the case of a transfer of a vacuum held Workpiece from a 
chuck. 

[0013] In order to ensure a vacuum is completely vented, 
it is therefore conventional practice for the electric valve to 
simply open the vent port so that air blasts back into the 
evacuated chamber at the time of Workpiece transfer. There 
are hoWever, several problems associated With this method 
of venting. First, the venting source of air brought in through 
the venting ori?ce is typically from the fab itself, and is 
signi?cantly less clean than the cleanroom class 1 or better 
conditions in Which Workpieces such as Wafers are typically 
handled. Second, the rapid blasting of air back into the 
evacuation chamber can dislodge particles from Within the 
electric valve or Within the hose. Additionally, in the case of 
a rotating chuck, Where the stationary O-rings 40 (FIG. 1) 
lie in contact With the rotating shaft 34, particlulates from 
the O-rings may also be a source of contaminants that are 
dislodged upon venting. 

[0014] While it Would be possible to delay the Workpiece 
transfer until the vacuum is completely vented, there are 
literally thousands of such transfers that occur every day in 
a semiconductor Wafer fab, and the cumulative effect of such 
a delay Would be signi?cant. 

[0015] The particles and contaminants that are brought in 
through the venting ori?ce and particles and contaminants 
that are dislodged upon the rapid venting are communicated 
up to the evacuation chamber and into contact With the back 
side of the Wafer. When the Wafer is subsequently loaded 
into a Wafer-carrying pod, these contaminants can dislodge 
and fall onto the upper surface the Wafer beloW. Moreover, 
it is currently common practice to polish the back side of 
Wafers to provide a highly controlled thickness of a Wafer 
and to provide a precisely de?ned reference surface. Having 
particulates contact the back side of Wafers signi?cantly 
undermines the advantages that back side polishing pro 
vides. 

SUMMARY OF THE INVENTION 

[0016] It is therefore an advantage of the present invention 
to prevent the introduction of particulates and contaminants 
onto the back side of Workpieces including semiconductor 
Wafers, reticles and ?at panel displays. 

[0017] It is a further advantage of the present invention to 
alloW rapid venting of air to fully dissipate a vacuum prior 
to transfer of a Workpiece. 

[0018] It is another advantage of the present invention that 
it may be quickly and easily incorporated and maintained 
Within a conventional end effector or Workpiece chuck. 

[0019] These and other advantages are provided by the 
present invention Which in preferred embodiments relates to 
a system for preventing contaminants and particulates from 
coming into contact With a back side of a Workpiece as the 
Workpiece is vacuum held on a chuck or robotic end effector. 
The vacuum system according to the present invention 
comprises a ?lter provided along the vacuum path, and a 
novel con?guration of an evacuation channel in the Work 
piece support surface for the vacuum holding of Workpieces 
on the support surface. 
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[0020] The ?lter serves at least three functions. First, as 
vented air blasts into the vacuum path, the ?lter removes 
particles dislodges by the venting air so that only clean air 
or other vented gas comes into contact With the Workpiece. 
Second, the ?lter impedes the How of air to the back side of 
the Wafer. Thus, particles in the area of the Workpiece are not 
dislodged. How may be controlled by the ?lter by control 
ling the area of the ?lter and/or the type of ?lter. Moreover, 
by positioning the ?lters near to the distal end of the vacuum 
path, i.e., at or near the Wafer holding area, the blasted vent 
air may travel rapidly over the majority of the vacuum path, 
and have only a minimal volume to back?ll doWnstream of 
the ?lter. This minimal volume may be ?lled relatively 
quickly, even at the reduced ?oW rate, so that no delay 
occurs in venting the vacuum. 

[0021] In a further aspect of the invention, the Workpiece 
support surface on either the end effector or Workpiece 
chuck includes an evacuation channel for communicating 
the loWer pressure to the back side of the Workpiece. By 
making the evacuation channel relatively shalloW, this 
reduces the volume of air required to vent the evacuation 
channels. The evacuation channel is de?ned by a pair of 
Walls Which contact the back side of the Workpiece. These 
Walls preferably have a minimal Width, thus reducing the 
likelihood of particulate generation as a result of contact 
betWeen the Workpiece and support surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Embodiments of the present invention Will noW be 
described With reference to the draWings, in Which: 

[0023] FIG. 1 is a prior art representation of a seal block 
in a rotational Workpiece chuck to alloW gas How to and 
from an evacuation compartment beloW the Workpiece sur 
face; 
[0024] FIG. 2 is a front vieW of a robot including a clean 
vacuum holding system according to the present invention; 

[0025] FIG. 3 is a top vieW of an end effector including a 
portion of the clean vacuum holding system according to the 
present invention; 

[0026] FIG. 4 is a front vieW of a Workpiece chuck 
including a clean vacuum holding system according to the 
present invention; 

[0027] FIG. 5 is a top vieW of a Workpiece chuck includ 
ing a portion of the clean vacuum holding system according 
to the present invention; 

[0028] FIG. 6 is a side vieW of an end effector including 
a ?lter assembly according to an alternative embodiment of 
the invention; and 

[0029] FIG. 7 is an enlarged side vieW of the ?lter 
assembly according to the alternative embodiment shoWn in 
FIG. 6. 

DETAILED DESCRIPTION 

[0030] The present invention Will noW be described With 
reference to FIGS. 2-7, Which in preferred embodiments 
relates to a clean vacuum holding system for preventing 
contaminants and particulates from coming into contact With 
a back side of a Workpiece as the Workpiece is vacuum held 
on a Workpiece chuck or robotic end effector. A preferred 
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embodiment Will be described hereinafter With respect to the 
holding and transfer of semiconductor Wafers. HoWever, it is 
understood that the present invention may be used to hold a 
variety of Workpieces Without exposure to contaminants, 
including reticles and ?at panel displays. 

[0031] Referring noW to FIGS. 2 and 3, there is shoWn a 
clean vacuum holding system 100 incorporated into a Wafer 
handling robot 102. Although not critical to the present 
invention, robot 102 includes a shaft 104 mounted in a base 
106 for translation along a vertical axis. A ?rst arm, or link, 
108 is rotatably mounted to an upper end of the shaft 104, 
and a second arm, or link, 110 is rotationally mounted to the 
opposite end of the ?rst arm 108. The Workpiece handling 
robot 102 further includes an end effector 112 pivotally 
attached to the second arm 110 for supporting the Workpiece. 
A support platform 113 may be attached to end effector 112 
for supporting a Workpiece With a vacuum grip as explained 
hereinafter. Various motors (not shoWn) are further pro 
vided, conventionally mounted in the base 106, for trans 
lating the shaft, and for rotating the ?rst and second arms 
108, 110 such that the end effector 112 may be controllably 
maneuvered in three-dimensional space. 

[0032] The clean vacuum holding system 100 includes an 
electric valve 114 of knoWn design having a normally on 
connection 116 to a vacuum pump (not shoWn) and a 
normally off venting connection 118 to a source, of air or 
other gas. The electric valve 114 may vent air from the Wafer 
fab. Alternatively, the connection 118 may be connected to 
a source of clean air or gas. The electric valve 114 is af?xed 
to a ?exible hose 120 Which is threaded through the base 
106, shaft 104, ?rst link 108, second link 110 and terminates 
at end effector 112. 

[0033] In accordance With the principles of the present 
invention, hose 120 is connected to an in-line ?lter 122. In 
one embodiment shoWn in FIG. 2, the hose 120 may be 
connected at the inlet to a ?lter housing 123 in Which the 
?lter 122 is situated, and the hose 120 may continue to the 
end effector 112 from an outlet of the ?lter housing 123. The 
?lter housing 123 may open to alloW periodic replacement 
of the ?lter 122. 

[0034] In a preferred embodiment, ?lter 122 is located 
proximate to the support platform 113 as explained in 
greater detail hereinafter. Filter 122 may be of various 
knoWn constructions including in-line ?lters, such as those 
manufactured by Millipore, of Bedford, Mass., ?ber mem 
brane ?lters, such as those manufactured by Donaldson 
Company, Inc of Minneapolis, Minn. and/or sintered metal 
particle ?lters, such as those manufactured by the Mott 
Corporation of Farmington, Conn.. Filter 122 may alterna 
tively be a high ef?ciency particle arresting (HEPA) ?lter. 
Other knoWn ?lters are contemplated. The siZe of the ?lter 
122 may be customiZed as needed, and the type and siZe of 
?lter chosen Will depend in part on the desired ?ltering and 
How impedance capabilities desired for the system as 
explained hereinafter. 
[0035] As is knoWn in the art, end effector 112 has a canal 
124 formed on a bottom surface thereof, Which canal 124 
has a ?rst end in communication With the distal end of hose 
120, and a second end in communication With an evacuation 
channel 126 (shoWn on FIG. 3) via a through hole 128 
extending betWeen the canal 124 and channel 126. Canal 
124 may be sealed by a knoWn, loW outgassing adhesive 
tape 130, or other suitable cover. 
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[0036] Evacuation channel 126 is formed by a pair of 
raised annular Walls 132 and 134. The Walls 132 and 134 are 
preferably narroW, on the order of 10 to 40 mils, and 
preferably around 20 mils, and represent the highest points 
on support platform 113. Thus, Walls 132 and 134 are the 
only portions of platform 113 that contact the Wafer. Thus, 
the surface area of the platform 113 in contact With the Wafer 
is minimiZed. The Walls 132 and 134 are also at a diameter 
near the outer edges of end effector 112 to provide a 
relatively large surface area to the evacuation channel 126, 
thus providing a large force for holding the Wafer on 
platform 113. The Wall 134 de?nes a central recessed area 
135. Although not shoWn in the draWings, it is contemplated 
that a bore hole be provided in the recessed area 135 to 
connect the recessed area 135 to the vacuum/vent system. 

[0037] In a preferred embodiment, the Walls 132 and 134 
may be formed of, or have an upper surface coated With a 
plastic or resin, such as for example Vespel®, Ultem® or 
ultra-high molecular Weight polyethylene (UHMWPE). It is 
also contemplated that the Wall 132 include at least a portion 
formed of ceramic. It is further preferable that evacuation 
channel 126 be relatively shalloW, for example about 10 to 
40 mils, and preferably around 20 mils. This minimiZes the 
volume of gas to be vented into or evacuated from evacu 
ation channel 126 as explained in greater detail beloW. It is 
understood that the dimensions of Walls 132 and 134, and of 
channel 126 may vary in alternative embodiments. 

[0038] In a second embodiment of a ?lter assembly shoWn 
in FIGS. 6 and 7, a disk ?lter 122 formed of either a ?ber 
membrane or sintered metal is mounted Within a cavity 200, 
and held therein by a cap 202 Which is screWed or otherWise 
removably fastened onto the end effector 112. In particular, 
the ?lter 122 may be secured in position by an annular ring 
204 extending doWn from the cap 202 and into contact With 
the upper surface of the ?lter 122. An annular O-ring 206 
may be provided in the cavity 200 against Which a bottom 
of the ?lter 112 rests. A sintered metal ?lter has suf?cient 
rigidity so that they may sandWiched betWeen the ring 204 
and O-ring 206 on its oWn. HoWever, Where ?ber membrane 
?lters are used, the ?lter may optionally be placed in a rigid 
frame at its edges to lend rigidity to the ?lter betWeen the 
ring 204 and O-ring 206. The hose 120 connects to the cap 
202, Which includes an opening 208, so that gas may ?oW 
betWeen the hose 120 and canal 124 through the ?lter 122. 
The ring ?lter 122 may be periodically replaced by remov 
ing the cap 202. 

[0039] The clean vacuum holding system 100 according to 
the present invention may also be used on a Workpiece chuck 
136 as shoWn in FIGS. 4 and 5. The Workpiece chuck 136 
shoWn is rotational, and in general includes DC motor 138 
for driving rotation and an encoder 140 for angular position 
sensing. The armature of the motor is af?xed to a ?exible 
coupling 142, Which is in turn af?xed to a loWer portion 144 
of a shaft 146. Shaft 146 further includes an upper portion 
148 to Which the chuck 136 is mounted. 

[0040] A ?lter casing 150 divides the upper and loWer 
portions of the shaft 146. Filter casing 150 houses a ?lter 
152, Which may be of similar construction to ?lter 122 used 
in the clean vacuum holding system 100 on end effector 112. 
The type and dimensions of ?lter 152 are chosen to provide 
a high degree of ?ltering While at the same time providing 
a desired degree of How impedance therethrough as Will be 
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explained hereinafter. Filter casing 150 may be easily 
opened upon removal of screws 154 to alloW periodic 
replacement of ?lter 152. 

[0041] The clean vacuum holding system 100 utiliZed With 
a Workpiece chuck includes an electric valve 156 of knoWn 
construction, With a normally open connection 158 to a 
vacuum pump (not shoWn) and a normally closed connec 
tion 160 to the source of venting air. The electric valve 156 
may vent air from the Wafer fab. Alternatively, the connec 
tion 160 may be connected to a source of clean air or gas. 

[0042] A hose 162 has a ?rst end connected to the electric 
valve, and a second end affixed to an inlet to a seal block 
164. As described in the Background of the Invention 
section, seal block 164 alloWs air to be evacuated and vented 
from the rotating chuck 136. In particular, seal block 164 
includes bearings 166 for rotationally supporting the chuck 
136, and a bore hole 168 having a ?rst end to Which the hose 
162 is connected. The bore hole 168 includes a second end 
open to an annular cavity 170. The loWer portion 144 of 
shaft 146 in turn includes a second bore hole 172 Which 
maintains a central opening 174 in the shaft in ?uid com 
munication, through ?lter 152, to an evacuation channel 180 
in chuck 136 as described hereinafter. The seal block 164 
further includes a pair of O-rings 182 above and beloW the 
annular cavity 170 to prevent leakage into or out of the 
annular cavity 170 as shaft 146 rotates. Avacuum sensor 184 
may also be open to annular cavity 170 to sense the pressure 
Within the evacuation/venting path. Upon evacuation, the 
sensor is provided to monitor for a set point pressure Which, 
When attained, indicates the Wafer is held and can be moved. 
The sensor can also sense When vacuum is released upon 
venting. 

[0043] As shoWn in FIGS. 4 and 5, the evacuation chan 
nel 180 in chuck 136 is formed by a pair of raised annular 
Walls 186 and 188. The Walls 186 and 188 are preferably 
narroW, on the order of 10 to 40 mils and preferably around 
20 mils, and represent the highest points on chuck 136. The 
upper surfaces of Walls 186 and 188 are the only portions of 
platform 113 that contact the Wafer. Thus, the surface area of 
the platform 113 in contact With the Wafer is minimiZed. The 
Walls 186 and 188 are also located at the outer diameter of 
chuck 136 to provide a relatively large surface area to the 
evacuation channel 180, thus providing a large force for 
holding the Wafer on chuck 136. A horiZontal bore 190 is 
provided from the outer circumference of the chuck 136, 
through the annular Walls 186, 188 and to the central 
opening 174. Thus, ?oW from the central opening 174 is 
communicated to the evacuation channel 180. A plug 192 
may be provided in outer Wall 186 to prevent leakage of gas 
into or out of channel 180 through any means other than 
central opening 174. The Wall 188 de?nes a central recessed 
area 195. Although not shoWn in the draWings, it is con 
templated that a bore hole be provided in the recessed area 
195 to connect the recessed area to the vacuum/vent system. 

[0044] In a preferred embodiment, the Walls 186 and 188 
may be formed of, or have an upper surface coated With a 
plastic or resin, such as for example Vespel®, Ultem® or 
UHMWPE. It may also be formed at least partially of a 
ceramic It is further preferable that evacuation channel 180 
be relatively shalloW, for example about 10 to 40 mils, and 
preferably around 20 mils. This minimiZes the volume of gas 
to be vented into or evacuated from evacuation channel 180 
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as explained in greater detail beloW. It is understood that the 
dimension of Walls 186 and 188, and of channel 180 may 
vary in alternative embodiments. 

[0045] In accordance With the present invention, the ?lters 
122, 152 serve at least three functions. First, as discussed in 
the Background of the Invention section, upon blasting the 
venting air into the line, particles from the fab, the electric 
valve, the hose, and the rotating seal (in the case of a rotating 
chuck) can be vented onto the back side of the Wafer. The 
?lter ?lters out these particles so that only clean air or other 
vented gas comes into contact With the Workpiece. 

[0046] Even With the ?ltering, it is desirable that the back 
side of the Wafer not be hit With a blast of air during venting. 
This blast can potentially dislodge particles in the area 
adjacent the Wafer. Therefore, a second function of ?lters 
122, 152 is to impede the How of air to the back side of the 
Wafer. This may be controlled by controlling the area of the 
?lter (i.e., a ?lter having a long length through Which the 
vented air must travel Would have a relatively high imped 
ance) and/or the type of ?lter (i.e., a dense ?lter material 
Would have a relatively high impedance). In a preferred 
embodiment, the How of the vented air to the back side of 
the Wafer should not exceed 5 to 200 cu.ins./sec., and 
preferably not above 10 cu.ins./sec. In one embodiment of 
the invention, Where ?lters 122 and 152 comprise in-line 
?lters, the ?lters can have an area through Which the vented 
gas must How of approximately 2 sq.ins. In an embodiment 
of the invention, Where ?lters 122 and 152 comprise a 
sintered metal or ?ber membrane, the ?lters can have a 
thickness through Which the vented gas must How of 
approximately 2-30 mils. It is understood that these numbers 
are merely exemplary and may vary signi?cantly in alter 
native embodiments. 

[0047] As further discussed in the Background of the 
Invention, it is necessary that a vacuum system be fully 
vented before a Wafer is transferred, but it is also desirable 
that no appreciable delays occur While accomplishing the 
venting. Both of these concerns are addressed in the present 
invention as a result of the location of the ?lters 122 and 152 
and the con?guration of the evacuation channels 126 and 
180. In particular, by placing the ?lters near to the distal end 
of the vacuum path, i.e., at or near the Wafer holding area, 
the blasted vent air may travel rapidly over the majority of 
the vacuum path, and have only a minimal volume to 
back?ll behind, or doWnstream of, the ?lter. This minimal 
volume may be ?lled relatively quickly, even at the reduced 
?oW rate, so that no delay occurs in venting the vacuum. 

[0048] Moreover, by making the evacuation channels 126 
and 180 relatively shalloW, this further reduces the volume 
of air required to vent the evacuation channels. In an 
embodiment of the invention shoWn in FIG. 2, the volume 
of air required to vent the evacuation channel 126 may be for 
example 0.2 to 0.3 cu.ins. In an embodiment of the invention 
shoWn in FIGS. 6 and 7, the volume of air required to vent 
the evacuation channel 126 may be for example 0.15 to 0.2 
cu.ins for a 1 in. diameter disk. In an embodiment of the 
invention shoWn in FIG. 4, the volume of air required to 
vent the evacuation channel 180 may be for example 0.1 
cu.in. for a 1 in. diameter disk. 

[0049] Although the invention has been described in detail 
herein, it should be understood that the invention is not 
limited to the embodiments herein disclosed. Various 
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changes, substitutions and modi?cations may be made 
thereto by those skilled in the art Without departing from the 
spirit or scope of the invention as described and de?ned by 
the appended claims. 

I claim: 
1. A vacuum holding system for holding a Workpiece on 

a support surface associated With a semiconductor process, 
comprising: 

an evacuation channel formed in an upper surface of the 
support surface, the Workpiece having a back side 
exposed to said evacuation channel; 

a vacuum path in communication With said vacuum 

channel; 
a ?lter in said vacuum path adjacent said evacuation 

channel for ?ltering a ?uid ?oWing through said 
vacuum path and for impeding a How of ?uid through 
to and/or from the back side of the Workpiece exposed 
to said evacuation channel. 

2. A vacuum holding system for holding a Workpiece on 
a support surface associated With a semiconductor process as 
recited in claim 1, said support surface comprising at least 
a portion of an end effector. 

3. A vacuum holding system for holding a Workpiece on 
a support surface associated With a semiconductor process as 
recited in claim 1, said support surface comprising at least 
a portion of a chuck associated With a semiconductor 
process. 

4. A vacuum holding system for holding a Workpiece on 
a support surface associated With a semiconductor process as 
recited in claim 1, Wherein said evacuation channel com 
prises a narroW annular channel adjacent edges of the 
support surface. 

5. A vacuum holding system for holding a Workpiece on 
a support surface associated With a semiconductor process as 
recited in claim 1, Wherein a source of ?uid to said evacu 
ation channel is ?ltered. 

6. A vacuum holding system for holding a Workpiece on 
a support surface of a Workpiece chuck associated With a 
semiconductor process, comprising: 

an evacuation channel formed in an upper surface of the 
support surface, the Workpiece having a back side 
exposed to said evacuation channel; 
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a vacuum path in communication With said vacuum 

channel; 

a ?lter in said vacuum path spaced not greater than 3 
inches from said support surface along said vacuum 
path for ?ltering a ?uid ?oWing through said vacuum 
path and for impeding a How of ?uid through to and/or 
from the back side of the Workpiece exposed to said 
evacuation channel. 

7. A vacuum holding system for holding a Workpiece on 
a support surface of an end effector associated With a 

semiconductor process, comprising: 

an evacuation channel formed in an upper surface of the 

support surface, the Workpiece having a back side 
exposed to said evacuation channel; 

a vacuum path in communication With said vacuum 

channel; a ?lter in said vacuum path spaced not greater 
than 12 inches from said support surface along said 
vacuum path for ?ltering a ?uid ?oWing through said 
vacuum path and for impeding a How of ?uid through 
to and/or from the back side of the Workpiece exposed 
to said evacuation channel. 

8. A vacuum holding system for holding a Workpiece on 
a support surface of a Workpiece chuck associated With a 
semiconductor process, the Workpiece chuck supported on a 
shaft capable of rotation With respect to a base portion, 
comprising: 

an evacuation channel formed in an upper surface of the 

support surface, the Workpiece having a back side 
exposed to said evacuation channel; 

a vacuum path though said shaft and in communication 
With said vacuum channel; 

a ?lter in said vacuum path in the shaft for ?ltering a ?uid 
?oWing through said vacuum path and for impeding a 
How of ?uid through to and/or from the back side of the 
Workpiece exposed to said evacuation channel. 


