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CLAIMS

L A-method for etching a bevel edge of a substrate in a processing chamber,

comprising:

flowing an inett gas into a center region of the processing chamber definedfbove a
cénter region of the substiate;

flowing a mixture of an inert gas and a processing gas overan edge gfhrion of the
substrate;

striking a plasma in the edge region; wherein the flow of the gt gas and the flow of

the mixture niaintain a mass fraction of the processing gas substantjfily constant.

2. ‘The method of claim 1, further comprising:

maintaining a pressurein the edge region of greatgfthan 1 Torr:

3. The method of claim. 1, wherein a flgf rate of the inert gas into-the center
region is greater than a flow rate of a flow rate offthe gas and the processing gas over the

edge region.

4. The method of claim 1 yherein a flow rate 6fthe inert gas in the mixture is 2

fraction of a flow rate of the inert ggffito the center region.

5. The method 0ffaim 1, wherein the inert gas flowing into the center region is

a same gas as the inert gasflowing to the edge region.

6. The fthod of ¢laim 1, wherein a mass fraction of the processing gas in-the
center region is mfintained at about zero during the etching and wherein a mass fractionof

the processing/Bas ini the edge region is between about 0.1 and-about 0:2.

“The method of claim 1, wherein a flow rate of the inery gas in the mixture is a
fractifln 6f 2 flow rate of the inert gas to the center region and a flow rate of the processing

is equivalent to the flow rate of the inert gas (o the cenitex region.
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8. The method of claim 1, wherein a molecular weight of the inert gas in the

mixture is Jess than a molecular weight of the inert gas flowing to the center region.

9. A method for cleaning a beveledge of a substrate, comprising:

flowing an inett gas info a center region of the processing chamber defined foove a
center region of the substrate;

flowing an etchant gas over an edge-region of the substrate; and

striking a plasma in the edge region through opposing annular elegfodes proximate to
the edge region, wherein the flow of the inert gas and the flow of the ejfhant gas maintain a-
mass fraction of the etchant gas substantially constantat the edge refion while preventing the

etchant gas from diffusing into the center region.

10.  The method of clainit 9, wherein a flow rateff the etchant gas is a fraction of a

flow rate of the-inert gas.

11,  The method of claim 9, further cogfptising,
mixing an inert gas into a flow of the ghant gas over the edge region while

maintaining the flowing of the inert gas intgfthe center region.

12.  “The method of claim ¥ wherein the flow of the etchant gas consists

essentially of oxygen.

13, The methiod AF clain: 11, wherein a flow rate of the inert gas mixed with the
flow of the etchant gas iffgreater than both a flow rate of the-etchant gas and a flow rate of

the inert ges into the genter region.

14, 1e method of claim 9, further comprising:

‘maiplaining a pressure in the edge region of greater than 1 Torr.

15.  Themethod of claim 9 wherein the cleaning of the bevel edge is-completed

phout inserts placed over the substrate.
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16.  The method of claim 9, wherein a mass fraction of the etchant gas in the
center region is maintained at about zero during the cleaning and wherein the mass fraction

of the etchant gas in the edge region is between about 0.1 and about 0.2.

17.  The method of claim 1}, wherein a molecular weight of the inert gay/ln the

mixture is less than a molecufar weight of the inert gas flowing to the center re ]

i8.  The method of claim 11, wherein the incrt gas flowing intgfhe center region

is 2 same gas 4s the inert gas mixing with the etchant gas.

19. A processing chamber, comprising:
a substrate support;

a pait of annular electrodes disposed over an edge fgion of the substrate support;
a gas distribution syster including a first gas igJft providing an inert gas overa
center region of the substrate and.a second gas infet) (mid'iqg 4 processing gas proximate 10
the edge region;

a pressure control system controlling gffressure inside the chamber;

f the processing gas.at the edge region substantially constant,

control mixing of the processing gas with another gas.

sefond subroutine controls a flow rate of the another gas at a rate less than the flow rate fo

1¢ Tess than the processing gas.




What is claimed is:

1. A method for etching a bevel edge of a substrate in a processing chamber,
comprising:
flowing an inert gas into a center region of the processing chamber defined above a

center region of the substrate;

flowing a mixture of an inert gas and a processing gas over an edge region of the

substrate;

striking a plasma in the edge region, wherein the flow of the inert gas and the flow of

the mixture maintain a mass fraction of the processing gas between about 0.1 and 0.2.

2. The method of claim 1, further comprising:

maintaining a pressure in the edge region of between about 1 Torr and 2 Torr.

3. The method of claim 1, wherein a flow rate of the inert gas into the center region is
greater than a flow rate of a flow rate of the inert gas and the processing gas over the edge

region.

4. The method of claim 1 wherein a flow rate of the inert gas in the mixture is a fraction

of a flow rate of the inert gas to the center region.

5. The method of claim 1, wherein the inert gas flowing into the center region is a same

gas as the inert gas flowing to the edge region.

6. The method of claim 1, wherein a mass fraction of the processing gas in the center

region is maintained at about zero during the etching.
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7. The method of claim 1, wherein a flow rate of the inert gas in the mixture is a fraction
of a flow rate of the inert gas to the center region and a flow rate of the processing gas is

equivalent to the flow rate of the inert gas to the center region.

8. The method of claim 1, wherein a molecular weight of the inert gas in the mixture is

less than a molecular weight of the inert gas flowing to the center region.

9. A method for cleaning a bevel edge of a substrate, comprising:

flowing an inert gas into a center region of the processing chamber defined above a
center region of the substrate;

flowing a process gas over an edge region of the substrate; and

striking a plasma in the edge region through opposing annular electrodes proximate
to the edge region, wherein the flow of the inert gas and the flow of the process gas maintain
a mass fraction of the process gas between about 0.1 and about 0.2 at the edge region

while preventing the process gas from diffusing into the center region.

10. The method of claim 9, wherein a flow rate of the process gas is a fraction of a flow

rate of the inert gas.

11. The method of claim 9, further comprising;
mixing an inert gas into a flow of the etchant gas over the edge region while

maintaining the flowing of the inert gas into the center region.

12. The method of claim 9, wherein the flow of the process gas consists essentially of

oxygen.
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13. The method of claim 11, wherein a flow rate of the inert gas mixed with the flow of
the process gas is greater than both a flow rate of the process gas and a flow rate of the

inert gas into the center region.

14. The method of claim 9, further comprising:

maintaining a pressure in the edge region of between about 1 Torr and 2 Torr.

15. The method of claim 9 wherein the cleaning of the bevel edge is completed without

inserts placed over the substrate.

16. The method of claim 9, wherein a mass fraction of the etchant gas in the center

region is maintained at about zero during the cleaning.

17. The method of claim 11, wherein a molecular weight of the inert gas in the mixture is

less than a molecular weight of the inert gas flowing to the center region.

18. The method of claim 11, wherein the inert gas flowing into the center region is a

same gas as the inert gas mixing with the etchant gas.

19. The method of claim 1, wherein the striking of the plasma occurs between a pair of
annular electrodes with an electrode disposed above the substrate and an electrode

disposed below the substrate, the pair of electrodes spaced apart from a substrate support.

20. The method of claim 9, wherein the opposing annular electrodes are spaced apart

from a substrate support.



