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(57) ABSTRACT 

A vacuum valve assembly for use in a vacuum processing 
chamber includes a seat de?ning an opening in the vacuum 
valve, With the seat having a sealing face adjacent the 
opening and normal to the direction of the opening; and a 
gate having a sealing face adapted to mate With the seat 
sealing face, the gate being movable toWard and aWay from 
the seat sealing face to seal and open the vacuum valve 
opening. A continuous elastomeric seal extends around the 
vacuum valve opening betWeen the gate sealing face and the 
seat sealing face of suf?cient siZe such that When the gate is 
positioned to seal the vacuum valve opening, there exists a 
gap betWeen the gate sealing face and the seat sealing face. 
Apurge gas port system, disposed in the seat or in the gate, 
has an inlet for a purge gas, an essentially continuous outlet 
extending around the vacuum valve opening and adjacent 
the elastomeric seal and gap, and a manifold system con 
necting the inlet and the outlet. When a purge gas is 
introduced through the inlet, the manifold distributes the gas 
to the outlet Which evenly distributes the gas to the vicinity 
of the continuous elastomeric seal around the vacuum valve 
opening in the gap betWeen the gate sealing face and the seat 
sealing face. 
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GAS-PURGED VACUUM VALVE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to processing of semicon 
ductors used to make microelectronic devices and in par 
ticular to vacuum valves used in devices for processing such 
semiconductors. 

[0003] 2. Description of Related Art 

[0004] Processing chambers are utiliZed for a variety of 
processes performed on microelectronic devices such as 
microelectronic circuits formed on silicon semiconductor 
substrates. Since these processes may be operated and 
performed under vacuum, vacuum gate valves are typically 
employed. Such vacuum gate valves, When used as Wafer 
pass-throughs betWeen vacuum chambers, are often referred 
to as slit valves. When the slit valve gate is open, semicon 
ductor Wafers may be moved from a transfer chamber to a 
load lock or process chamber or vice-versa. When closed, 
these valves prevent gas leakage betWeen the transfer cham 
ber and the process chamber. While such slit valves provide 
generally reliable seals for most processes, certain neW 
deposition and clean processes have been found to rapidly 
attack elastomeric seal materials utiliZed in the slit valves. 
The attack on such elastomeric seal materials typically 
causes particle contamination or “adders” on Wafers and also 
may cause vacuum leakage across the valve itself. Although 
a Wide variety of elastomers are available, none thus far 
tested have shoWn a signi?cant improvement in life over the 
normally employed ?uoroelastomers. 

[0005] The concept of purging the general area With an 
inert gas has been discussed in Japanese Patent Publication 
No. 6-185672. In this publication entitled Gate Valve Device 
For Use With A Vacuum, a guillotine type valve assembly 
employs gas ducts either in the valve seat or in the valve 
plate. These gas ducts are used to carry a nonactive gas into 
the gap area betWeen the valve plate and the valve seat. 
While such an approach has its advantages for shielding the 
0-rings used in the assembly With an inert gas during 
processing, the disclosed structure does not provide particu 
larly effective control over the inert gas ?oW rate or distri 
bution, and an over?oW of such inert gas may interfere With 
the processing of the microelectronic device itself in the 
chamber. 

[0006] Accordingly, there is a need for a valve system 
Which may utiliZe a purge gas more efficiently and in a 
manner Which Would not tend to interfere With the process 
ing of the microelectronic device. 

[0007] Bearing in mind the problems and de?ciencies of 
the prior art, it is therefore an object of the present invention 
to provide an ef?cient purge gas system for elastomeric seals 
in gate or slit valve assemblies used in microelectronic 
device processing. 

[0008] It is another object of the present invention to 
provide a method and system Whereby the purge gas is 
employed more ef?ciently. 

[0009] It is a further object of the present invention to 
provide a method and system in Which the purge gas is less 
likely to interfere With the processing of the microelectronic 
device in the processing chamber. 
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SUMMARY OF THE INVENTION 

[0010] The above and other objects, Which Will be appar 
ent to those skilled in the art, are achieved by the present 
invention Which comprises, in a ?rst aspect, a vacuum valve 
assembly for use in a vacuum processing chamber compris 
ing: a vacuum processing chamber vacuum valve; a seat 
de?ning an opening in the vacuum valve, the seat having a 
sealing face adjacent to the opening and normal to the 
direction of the opening; and a gate having a sealing face 
adapted to mate With the seat sealing face, the gate being 
movable toWard and aWay from the seat sealing face to seal 
and open the vacuum valve opening. A continuous elasto 
meric seal extends around the vacuum valve opening 
betWeen the gate sealing face and the seat sealing face of 
suf?cient siZe such that When the gate is positioned to seal 
the vacuum valve opening, there exists a gap betWeen the 
gate sealing face and the seat sealing face. A purge gas port 
system has an inlet for a purge gas, an essentially continuous 
outlet extending around the vacuum valve opening and 
adjacent the elastomeric seal and gap, and a manifold system 
connecting the inlet and the outlet. When a purge gas is 
introduced through the inlet, the manifold distributes the gas 
to the outlet Which evenly distributes the gas to the vicinity 
of the continuous elastomeric seal around the vacuum valve 
opening in the gap betWeen the gate sealing face and the seat 
sealing face. 

[0011] The purge gas port system may be disposed in the 
seat or in the gate. When in the latter, the purge gas port 
system outlet is preferably de?ned by a ?rst gate portion 
having the continuous elastomeric seal secured on the gate 
sealing face and a second gate portion secured Within the 
?rst gate portion and facing the vacuum valve opening, so 
that the purge gas outlet is formed by a gap betWeen the ?rst 
and second gate portions extending essentially continuously 
around the ?rst gate portion adjacent the elastomeric seal. 
The gap betWeen the ?rst and second gate portions forming 
the purge gas outlet may be smaller than the gap betWeen the 
gate sealing face and the seat sealing face. 

[0012] In the vacuum valve assembly, the purge gas outlet 
may be formed by an opening narroWer than the gap 
betWeen the gate sealing face and the seat sealing face. The 
purge gas port system outlet itself may be a slit, a series of 
holes or slots, a porous media adjacent the elastomeric seal, 
or a porous portion of the elastomeric seal. 

[0013] In another aspect, the present invention comprises 
a vacuum processing chamber comprising a vacuum pro 
cessing chamber having a vacuum valve; a seat de?ning an 
opening in the vacuum valve, the seat having a sealing face 
adjacent the opening and normal to the direction of the 
opening; and a gate having a sealing face adapted to mate 
With the seat sealing face. The gate is movable toWard and 
aWay from the seat sealing face to seal and open the vacuum 
valve opening, and includes a continuous elastomeric seal 
on the gate sealing face around the vacuum valve opening of 
suf?cient siZe such that When the gate is positioned to seal 
the vacuum valve opening, there exists a gap betWeen the 
gate sealing face and the seat sealing face. There is also 
provided a purge gas port system in the gate having an inlet 
for a purge gas, an essentially continuous outlet in the gate 
sealing face extending around the vacuum valve opening 
and Within and adjacent the elastomeric seal, and a manifold 
system connecting the inlet and the outlet. When a purge gas 
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is introduced through the inlet, the manifold distributes the 
gas to the outlet Which evenly distributes the gas to the 
vicinity of the continuous elastomeric seal around the 
vacuum valve opening in the gap betWeen the gate sealing 
face and the seat sealing face. 

[0014] The purge gas port system outlet may be de?ned by 
a ?rst gate portion having the continuous elastomeric seal 
secured on the gate sealing face and a second gate portion 
secured Within the ?rst gate portion and facing the vacuum 
valve opening. The purge gas outlet is formed by a gap 
betWeen the ?rst and second gate portions extending essen 
tially continuously around the ?rst gate portion adjacent the 
elastomeric seal. The gap betWeen the ?rst and second gate 
portions forming the purge gas outlet is smaller than the gap 
betWeen the gate sealing face and the seat sealing face. 

[0015] In another aspect, the present invention provides a 
vacuum processing chamber having a vacuum valve; a seat 
de?ning an opening in the vacuum valve, the seat having a 
sealing face adjacent the opening and normal to the direction 
of the opening; and a gate having a sealing face adapted to 
mate With the seat sealing face. The gate is movable toWard 
and aWay from the seat sealing face to seal and open the 
vacuum valve opening, and includes a continuous elasto 
meric seal on the gate sealing face around the vacuum valve 
opening of suf?cient siZe such that When the gate is posi 
tioned to seal the vacuum valve opening, there exists a gap 
betWeen the gate sealing face and the seat sealing face. There 
is also provided a purge gas port system in the seat having 
an inlet for a purge gas, an essentially continuous outlet in 
the seat sealing face extending around the vacuum valve 
opening and Within and adjacent the elastomeric seal, and a 
manifold system connecting the inlet and the outlet. When a 
purge gas is introduced through the inlet, the manifold 
distributes the gas to the outlet Which evenly distributes the 
gas to the vicinity of the continuous elastomeric seal around 
the vacuum valve opening in the gap betWeen the gate 
sealing face and the seat sealing face. The gap betWeen the 
?rst and second gate portions forming the purge gas outlet 
may be smaller than the gap betWeen the gate sealing face 
and the seat sealing face. 

[0016] A further aspect of the present invention provides 
a method of extending life to a seal in a vacuum valve used 
in a vacuum processing chamber. The method comprises 
providing a semiconductor Wafer processing chamber hav 
ing a vacuum valve seat, a gate closing the vacuum valve 
seat, and a seal betWeen the gate and the vacuum valve seat, 
the seal being exposed to the chamber. The method then 
includes introducing a reactive gas mixture to the chamber 
to process a semiconductor Wafer therein, the reactive gas 
mixture comprising a reactive gas, adapted to react With a 
portion of the semiconductor Wafer, diluted by a carrier gas, 
the reactive gas also being reactive With the seal. Thereafter, 
the method also includes introducing the carrier gas through 
an essentially continuous opening into the vicinity of the 
seal betWeen the gate and the vacuum valve seat, With the 
carrier gas continuously ?oWing so as to initially shield the 
seal from the reactive gas and then subsequently pass into 
the chamber and mix With the reactive gas. The seal may 
form a gap betWeen opposing sealing faces of the gate and 
seat, and the carrier gas may be introduced through an 
essentially continuous opening adjacent to narroWer than the 
gap betWeen the gate and seat sealing faces. 
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[0017] In yet another aspect, the present invention pro 
vides a method of extending life to a seal in a vacuum valve 
used in a vacuum processing chamber comprising providing 
a microelectronic circuit processing chamber having a 
vacuum valve seat, a gate closing the vacuum valve seat, and 
a seal betWeen the gate and the vacuum valve seat, the seal 
being exposed to the chamber. The method then includes 
introducing a reactive gas mixture to the chamber to process 
a microelectronic device therein, the reactive gas mixture 
comprising a reactive gas adapted to react With a portion of 
the microelectronic device, diluted by a carrier gas, Wherein 
said reactive gas is also reactive With said seal. The method 
then includes introducing a portion of the reactive gas, such 
as oxygen into the vicinity of the seal betWeen the gate and 
the vacuum valve seat, the reactive gas portion ?oWing so as 
to initially shield the seal and then subsequently pass into the 
chamber and mix With the remaining reactive gas. The 
carrier gas may also comprise oxygen. The reactive gas 
portion is preferably introduced through an essentially con 
tinuous opening into the vicinity of the seal betWeen the gate 
and the vacuum valve seat. The seal may form a gap betWeen 
opposing sealing faces of the gate and seat, so that the 
reactive gas portion is introduced through an essentially 
continuous opening in the gate or seat. The reactive gas may 
include NF3. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The features of the invention believed to be novel 
and the elements characteristic of the invention are set forth 
With particularity in the appended claims. The ?gures are for 
illustration purposes only and are not draWn to scale, the 
invention itself, hoWever, both as to organiZation and 
method of operation, may best be understood by reference to 
the detailed description Which folloWs taken in conjunction 
With the accompanying draWings in Which: 

[0019] FIG. 1 is a cross-sectional elevational vieW of a 
?rst embodiment of the vacuum valve of the present inven 
tion. 

[0020] FIG. 2 is a cross-sectional elevational vieW of a 
portion of the vacuum valve of FIG. 1 shoWing the purge 
gas outlet and seal. 

[0021] FIG. 3 is a perspective vieW of the seat portion of 
the vacuum valve of FIG. 1. 

[0022] FIG. 4 is a perspective vieW of the gate portion of 
the vacuum valve of FIG. 1. 

[0023] FIG. 5 is a cross-sectional elevational vieW of the 
gate of FIG. 4 along lines 5-5. 

[0024] FIG. 6 is a perspective vieW of the gate insert 
portion of the slit valve of FIG. 1. 

[0025] FIG. 7 is a perspective vieW of the assembled gate 
and insert portions of the vacuum valve of FIG. 1. 

[0026] FIG. 8 is a cross-sectional elevational vieW of a 
second embodiment of the vacuum valve of the present 
invention. 

[0027] FIG. 9 is a perspective vieW of the seat portion of 
the vacuum valve of FIG. 8. 

[0028] FIG. 10 is a cross-sectional elevational vieW of 
another embodiment of the purge gas outlet and seal 
employed in the vacuum valve of FIG. 2. 
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[0029] FIG. 11 is a cross-sectional elevational vieW of a 
further embodiment of the purge gas outlet and seal 
employed in the vacuum valve of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] In describing the preferred embodiment of the 
present invention, reference Will be made herein to FIGS. 
1-11 of the draWings in Which like numerals refer to like 
features of the invention. Features of the invention are not 
necessarily shoWn to scale in the draWings. 

[0031] The preferred embodiment of the present invention 
provides a method and system Whereby purge gas employed 
to protect the elastomeric seal in a gate valve, e.g., a slit 
valve, assembly utiliZed in microelectronic device process 
ing chambers is distributed via an outlet that folloWs the 
approximately rectangular geometry of the seal, or Whatever 
geometry the seal utiliZes. The purge gas is ?oWed directly 
at the seal via a precision slit or one or more other opening 
in the gate or seat, and is not dependent upon the often 
irregular gap betWeen the gate and seat for distribution of the 
purge gas. 

[0032] In a ?rst embodiment as shoWn in FIGS. 1-7, an 
otherWise conventional processing module 20 having slit 
valve opening 24 in Wall 22 permits a microelectronic 
device Wafer 26 to be moved into and out of the processing 
chamber. A transfer module 21 is attached to the process 
module in the vicinity of the opening 24 and facilitates the 
movement of the Wafer 26 betWeen stations into and out of 
the processing module. BetWeen the transfer module and the 
processing module, there is a slit valve assembly Which 
comprises a valve seat 30 and a valve gate 40. Gate 44 is 
moved into and out of position in seat 30 by an actuator 60. 

[0033] Valve seat 30 has essentially a planar face 31 Which 
is spaced from and opposite planar gate face 43. The 
generally rectangular slit valve opening in seat 30 is formed 
by opening or Walls 32 and conforms to and is aligned With 
opening 24 in the process module. A groove 42 releaseably 
secures an elastomeric O-ring 44 and is con?gured so that 
the groove and O-ring received therein eXtend completely 
around gate face 43 and around seat opening 32. The siZe 
and material of the O-ring is selected so that When gate 40 
is closed and sealed against seat 30, O-ring 44 provides a 
vacuum-tight seal betWeen the seat and gate and further 
creates a gap 34 betWeen seat face 31 and gate face 43. The 
elastomeric O-ring seal may be replaceable, or may be 
vulcaniZed to the groove, or may be attached to a thin frame 
so that the frame and seal may be removed or installed as a 
unit. 

[0034] To provide a protective blanket of a purge gas in 
the vicinity of elastomeric O-ring 44 and protect the O-ring 
from any corrosive gases in the processing module 20 Which 
?oW into gate-seat gap 34, a purge gas outlet 48 comprises 
a slit in gate 40 Which eXtends around the entirety of seat 
opening 32 in the vicinity of O-ring 44. Slit 48 meters the 
desired How of purge gas to protect O-ring 44. Preferably slit 
48 is narroWer than gap 34 and is carefully controlled as 
desired to reduce eXcess purge gas ?oW. Such purge gas may 
interfere With the atmosphere required in processing cham 
ber 20 and therefore eXcess quantities are undesirable. As an 
alternative to a slit, the present invention may use a series of 
holes or slots for the purge gas in the vicinity of O-ring 44. 
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The slit, holes or slots preferably form an essentially con 
tinuous opening of purge gas outlet 48. 

[0035] In the preferred embodiment depicted in FIGS. 1-7, 
gate purge gas outlet 48 is made by machining or otherWise 
forming an opening 45 in gate 40 Which receives a gate 
insert 50. Gate insert 50 has approximately the same con 
?guration as gate opening 45 but is formed so that When the 
insert is mated into the gate opening, a gap or slit is created 
Which forms gas outlet opening betWeen the tWo. Preferably, 
the insert has beveled edge 54 Which corresponds to the 
angle of gate opening 45. To provide a manifold for distrib 
uting the purge gas to the purge gas port outlet, openings are 
created 46 Within the gate 40 Which may efficiently deliver 
the desired amount of purge gas How to outlet 48. The gas 
inlet 41 provides a passageWay connection to manifold 46. 

[0036] To supply purge gas to gate inlet 41, the embodi 
ment depicted utiliZes an input line 36 Which travels through 
seat 30 and out a transfer port 38 in seat face 31. This 
transfer port 38 aligns and mates by use of an O-ring or other 
seal 39 betWeen the gate face 43 and seat face 31. 

[0037] Thus, after a Wafer is delivered into the process 
module 20, gate 40 containing gate insert 50 is mated With 
and sealed against seat 30 by actuator 60 to close slit valve 
opening 32. A purge gas is then pumped through input line 
36 into seat 30 and out through seat transfer port 38 into gate 
inlet 41 Where it is thereupon distributed by manifold 46 to 
outlet 48. Outlet 48, in the form of a slit or plurality of holes 
or slots, evenly distributes the gas in measured quantities to 
the vicinity of the continuous elastomeric seal 44 around the 
slit valve opening utiliZing the gap 34 betWeen the gate 
sealing face and the seat sealing face. 

[0038] In another embodiment of the invention depicted in 
FIGS. 8 and 9, the purge gas outlet is provided in the seat 
30A in the form of a continuous outlet 37 Which again 
eXtends around the slit valve opening in the vicinity of the 
gate seal. The continuous seal outlet 37 is formed by a seat 
insert 33 Which ?ts Within seat opening 32 and is spaced 
therefrom to create the controlled gap in outlet 39. As With 
the previous embodiment, it is preferred that this gap 39 
Which forms the continuous seat outlet is narroWer than gap 
34 betWeen the gate face 43 and seat face 31. Also, as With 
the previous embodiment, outlet 37 may comprise a plural 
ity of holes, slots or other essentially continuous openings. 
Gas is provided to the seat outlet through an inlet 36A Which 
connects to a manifold 33 Which distributes the gas evenly 
to the seat outlet 39. 

[0039] Further embodiments of the purge gas outlet are 
depicted in FIGS. 10 and 11. In FIG. 10, purge gas outlet 
148 eXtends through valve gate 40 into slit 42. The O-ring 
seated in slit 42 is partially an elastomeric seal 144a and 
partially a porous elastomer co-eXtrusion 144b. Porous 
portion 144b permits How of the purge gas therethrough to 
protect elastomeric portion 144a. In FIG. 11, O-ring 244 is 
seated in groove 42 adjacent a porous media 245, such as a 
porous sintered metal such as stainless steel. Purge gas outlet 
128 eXtends into groove 42 to direct How of purge gas 
through porous media 245 and into the vicinity of O-ring 
244. In each case, the purge gas is fed from the manifold 
through a porous co-eXtrusion (FIG. 10) or porous media 
(FIG. 11) so that it is distributed around the full eXtent of the 
slit valve in the vicinity of the O-ring seal to protect the 
O-ring during processing. 
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[0040] The present invention also provides for the use of 
a portio of the reactive gas, such as oxygen, to purge the area 
around the elastomeric seal 44. For example, Where a 
reactive gas utilizes an oxygen carrier Which dilutes the 
reactive gas, such oxygen carrier gas be utiliZed as the purge 
gas. By Way of example, and not limitation, NF3 gas is 
utiliZed to perform in-situ cleaning of semiconductor Wafers 
in the processing chamber. The NF3 utiliZes oxygen as a 
carrier gas. Oxygen may be directed through the purge gas 
port system and utiliZed in the present invention to prevent 
the more reactive gas (e. g., N133) from attacking the seal. The 
amount of oxygen utiliZed as the carrier gas is reduced by 
the amount Which is used in the purge gas system, since the 
latter Will eventually ?oW into the processing chamber and 
dilute the reactive gas as required. The amount of oxygen 
carrier gas to be used as a purge gas may be determined 
Without undue experimentation for any particular reactive 
gas system. 

[0041] Accordingly, the present invention achieves the 
objects above. The use of the continuous outlets around the 
seat opening in the vicinity of the seal permits more ef?cient 
usage of the purge gas. This opening may be essentially 
continuous and interrupted to a small degree Without effect 
ing the essentially continuous ?oW around the seat opening. 
Additionally, the use of non-inert carrier gases as purge 
gases reduces the attack of the reactive gas in the system on 
the elastomeric seals, and not interfering With the conven 
tional gas chemistry Within the processing chamber. 

[0042] While the present invention has been particularly 
described, in conjunction With a speci?c preferred embodi 
ment, it is evident that many alternatives, modi?cations and 
variations Will be apparent to those skilled in the art in light 
of the foregoing description. It is therefore contemplated that 
the appended claims Will embrace any such alternatives, 
modi?cations and variations as falling Within the true scope 
and spirit of the present invention. 

Thus, having described the invention, What is claimed is: 
1. A vacuum valve assembly for use in a vacuum pro 

cessing chamber comprising: 

a vacuum processing chamber vacuum valve; 

a seat de?ning an opening in said vacuum valve, said seat 
having a sealing face adjacent said opening and normal 
to the direction of said opening; 

a gate having a sealing face adapted to mate With the seat 
sealing face, said gate being movable toWard and aWay 
from the seat sealing face to seal and open the vacuum 
valve opening; 

a continuous elastomeric seal around the vacuum valve 
opening betWeen the gate sealing face and the seat 
sealing face of suf?cient siZe such that When the gate is 
positioned to seal the vacuum valve opening, there 
exists a gap betWeen the gate sealing face and the seat 
sealing face; 

a purge gas port system having an inlet for a purge gas, an 
essentially continuous outlet extending around the 
vacuum valve opening and adjacent the elastomeric 
seal and gap, and a manifold system connecting the 
inlet and the outlet, such that When a purge gas is 
introduced through the inlet, the manifold distributes 
the gas to the outlet Which evenly distributes the gas to 
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the vicinity of the continuous elastomeric seal around 
the vacuum valve opening in the gap betWeen the gate 
sealing face and the seat sealing face. 

2. The vacuum valve of claim 1 Wherein the purge gas 
port system is disposed in the seat. 

3. The vacuum valve of claim 1 Wherein the purge gas 
port system is disposed in the gate. 

4. The vacuum valve of claim 3 Wherein the purge gas 
port system outlet is de?ned by a ?rst gate portion having the 
continuous elastomeric seal secured on the gate sealing face 
and a second gate portion secured Within the ?rst gate 
portion and facing the vacuum valve opening, the purge gas 
outlet being formed by a gap betWeen the ?rst and second 
gate portions extending essentially continuously around the 
?rst gate portion adjacent the elastomeric seal. 

5. The vacuum valve assembly of claim 4 Wherein the gap 
betWeen the ?rst and second gate portions forming the purge 
gas outlet is smaller than the gap betWeen the gate sealing 
face and the seat sealing face. 

6. The vacuum valve assembly of claim 1 Wherein the 
purge gas outlet is formed by an opening narroWer than the 
gap betWeen the gate sealing face and the seat sealing face. 

7. The vacuum valve of claim 1 Wherein the purge gas 
port system outlet comprises a porous media adjacent the 
elastomeric seal. 

8. The vacuum valve of claim 1 Wherein the purge gas 
port system outlet comprises a porous portion of the elas 
tomeric seal. 

9. A vacuum processing chamber comprising: 

a vacuum processing chamber having a vacuum valve; 

a seat de?ning an opening in said vacuum valve, said seat 
having a sealing face adjacent said opening and normal 
to the direction of said opening; 

a gate having a sealing face adapted to mate With the seat 
sealing face, said gate being movable toWard and aWay 
from the seat sealing face to seal and open the vacuum 
valve opening, said gate including a continuous elas 
tomeric seal on the gate sealing face around the vacuum 
valve opening of suf?cient siZe such that When the gate 
is positioned to seal the vacuum valve opening, there 
exists a gap betWeen the gate sealing face and the seat 
sealing face; 

a purge gas port system in the gate having an inlet for a 
purge gas, an essentially continuous outlet in the gate 
sealing face extending around the vacuum valve open 
ing and Within and adjacent the elastomeric seal, and a 
manifold system connecting the inlet and the outlet, 
such that When a purge gas is introduced through the 
inlet, the manifold distributes the gas to the outlet 
Which evenly distributes the gas to the vicinity of the 
continuous elastomeric seal around the vacuum valve 
opening in the gap betWeen the gate sealing face and 
the seat sealing face. 

10. The vacuum valve of claim 9 Wherein the purge gas 
port system outlet is de?ned by a ?rst gate portion having the 
continuous elastomeric seal secured on the gate sealing face 
and a second gate portion secured Within the ?rst gate 
portion and facing the vacuum valve opening, the purge gas 
outlet being formed by a gap betWeen the ?rst and second 
gate portions extending essentially continuously around the 
?rst gate portion adjacent the elastomeric seal. 
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11. The vacuum valve assembly of claim 10 wherein the 
gap between the ?rst and second gate portions forming the 
purge gas outlet is smaller than the gap betWeen the gate 
sealing face and the seat sealing face. 

12. A vacuurn processing chamber comprising: 

a vacuum processing chamber having a vacuum valve; 

a seat de?ning an opening in said vacuurn valve, said seat 
having a sealing face adjacent said opening and normal 
to the direction of said opening; 

a gate having a sealing face adapted to mate With the seat 
sealing face, said gate being movable toWard and away 
from the seat sealing face to seal and open the vacuum 
valve opening, said gate including a continuous elas 
torneric seal on the gate sealing face around the vacuum 
valve opening of sufficient siZe such that When the gate 
is positioned to seal the vacuum valve opening, there 
exists a gap betWeen the gate sealing face and the seat 
sealing face; 

a purge gas port system in the seat having an inlet for a 
purge gas, an essentially continuous outlet in the seat 
sealing face extending around the vacuum valve open 
ing and Within and adjacent the elastorneric seal, and a 
manifold systern connecting the inlet and the outlet, 
such that When a purge gas is introduced through the 
inlet, the manifold distributes the gas to the outlet 
Which evenly distributes the gas to the vicinity of the 
continuous elastorneric seal around the vacuum valve 
opening in the gap betWeen the gate sealing face and 
the seat sealing face. 

13. The vacuum valve assembly of claim 12 Wherein the 
gap betWeen the ?rst and second gate portions forming the 
purge gas outlet is smaller than the gap betWeen the gate 
sealing face and the seat sealing face. 

14. Arnethod of extending life to a seal in a vacuum valve 
used in a vacuum processing chamber comprising: 

providing a semiconductor Wafer processing chamber 
having a vacuum valve seat, a gate closing the vacuum 
valve seat, and a seal betWeen the gate and the vacuum 
valve seat, the seal being exposed to the chamber; 

introducing a reactive gas mixture to the chamber to 
process a semiconductor Wafer therein, the reactive gas 
mixture comprising a reactive gas, adapted to react 
With a portion of the semiconductor Wafer, diluted by a 
carrier gas, said reactive gas also being reactive With 
said seal; 
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introducing said carrier gas through an essentially con 
tinuous opening into the vicinity of the seal betWeen the 
gate and the vacuum valve seat, the carrier gas con 
tinuously ?oWing so as to initially shield the seal from 
the reactive gas and then subsequently pass into the 
chamber and mix With the reactive gas. 

15. The method of claim 14 Wherein the seal forms a gap 
betWeen opposing sealing faces of the gate and seat, and 
Wherein the carrier gas is introduced through an essentially 
continuous opening adjacent to narroWer than the gap 
betWeen the gate and seat sealing faces. 

16. A method of extending life to a seal in a vacuum valve 
used in a vacuum processing chamber comprising: 

providing a rnicroelectronic circuit processing chamber 
having a vacuum valve seat, a gate closing the vacuum 
valve seat, and a seal betWeen the gate and the vacuum 
valve seat, the seal being exposed to the chamber; 

introducing a reactive gas mixture to the chamber to 
process a rnicroelectronic device therein, the reactive 
gas mixture comprising a reactive gas adapted to react 
With a portion of the rnicroelectronic device, diluted by 
a carrier gas, said reactive gas also being reactive With 
said seal; 

introducing a portion of the reactive gas, such as oxygen 
into the vicinity of the seal betWeen the gate and the 
vacuum valve seat, the reactive gas portion ?oWing so 
as to initially shield the seal and then subsequently pass 
into the chamber and mix With the remaining reactive 
gas. 

17. The method of claim 16 Wherein the carrier gas 
cornprises oxygen. 

18. The method of claim 16 Wherein the reactive gas 
portion is introduced through an essentially continuous 
opening into the vicinity of the seal betWeen the gate and the 
vacuum valve seat. 

19. The method of claim 16 Wherein the seal forms a gap 
betWeen opposing sealing faces of the gate and seat, and 
Wherein the reactive gas portion is introduced through an 
essentially continuous opening in the gate or seat. 

20. The method of claim 19 Wherein the reactive gas 
includes NF3. 


