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What is claimed is:

1. A plasma processing chamber having a plasma processing region and a plasma

cleaning region, the plasma processing chamber comprising:

(a) a bottom electrode assembly defined by,

(i) an inner bottom electrode defining the plasma processing region, and

(ii) an outer bottom electrode disposed outside of the inner bottom

electrode, the outer bottom electrode defining the plasma cleaning region, wherein

the inner bottom electrode is configured to support a substrate and the outer

bottom electrode is placed under a conductive ring;

(iii) a dielectric disposed between the inner bottom electrode and the outer

bottom electrode, the dielectric electrically isolating the inner bottom electrode

from the outer bottom electrode;

(iv) a switch connecting radio frequency (RF) power to either the inner

bottom electrode or the outer bottom electrode; and

(b) a top electrode assembly with a top electrode, the top electrode is disposed

above both the inner and outer bottom electrodes, wherein the conductive ring is exposed

to and faces toward the top electrode.

2. The plasma processing chamber of claim 1, wherein the inner bottom electrode

and the top electrode are configured to convert a first gas into a first plasma.

3. The plasma processing chamber of claim 1, wherein the outer bottom electrode

and the top electrode are configured to convert a second gas into a second plasma,

which is concentrated away from the inner bottom electrode and is disposed in the

peripheral region between the outer bottom electrode and the top electrode to clean

peripheral chamber hardware of the plasma processing chamber.

4. The plasma processing chamber of claim 1, further comprising:

a plurality of confinement rings surrounding the top electrode assembly and the

bottom electrode assembly, the plurality of confinement rings suspended parallel to the

bottom electrode within the plasma processing chamber.

5. The plasma processing chamber of claim 1, wherein the outer bottom electrode is

a capacitive electrode.
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6. A plasma processing chamber configured to generate a plasma, the plasma

processing chamber comprising:

(a) a bottom electrode assembly defined by,

(i) an inner bottom electrode, and

(ii) an outer bottom electrode disposed outside of the inner bottom

electrode, wherein the inner bottom electrode is configured to receive a substrate

and the outer bottom electrode is placed below a conductive ring;

(iii) a dielectric ring disposed between the inner bottom electrode and the

outer bottom electrode, the dielectric ring electrically isolating the inner bottom

electrode from the outer bottom electrode;

(iv) a switch connecting radio frequency (RF) power to either the inner

bottom electrode or the outer bottom electrode; and (v) a ground switch coupled to

the outer bottom electrode, such that the outer bottom electrode provides an

additional grounding path for plasma during substrate processing when the switch

connects RF power to the inner bottom electrode; and

(b) a top electrode assembly with a top electrode, wherein the top electrode is

disposed directly above the inner and outer bottom electrodes, wherein the conductive

ring disposed above the outer bottom electrode faces the top electrode.

7. The plasma processing chamber of claim 6, wherein the inner bottom electrode

and the top electrode are configured to convert a first gas into a first plasma.

8. The plasma processing chamber of claim 6, wherein the outer bottom electrode

and the top electrode are configured to convert a second gas into a second plasma,

which is concentrated away from the inner bottom electrode and is disposed in the

peripheral region between the outer bottom electrode and the top electrode to clean

peripheral chamber hardware of the plasma processing chamber.

9. The plasma processing chamber of claim 6, further comprising:

a plurality of confinement rings surrounding the top electrode assembly and the

bottom electrode assembly, the plurality of confinement rings suspended parallel to the

bottom electrode within the plasma processing chamber.

10. The plasma processing chamber of claim 6, wherein the outer bottom electrode is

a capacitive electrode.


