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Claims 

 

1. A plasma processing system comprising:  

a plasma chamber including:  

a substrate support; and  

an upper electrode opposite the substrate support, the upper electrode having a 

plurality of concentric temperature control zones;  

an edge ring proximate to an outer perimeter of a supported substrate;  

a temperature control mechanism including a pair of electrical connections for 

coupling electrical power to a heater, the heater is configured to receive the electrical 

power from the pair of electrical connections during operation, wherein the pair of 

electrical connections couple to the heater by way of a cam lock secured to the 

substrate support, the heater of the temperature control mechanism being disposed 

below and in thermal contact with edge ring for heating the edge ring to a selected 

edge ring temperature during processing; and  

a controller coupled to the plasma chamber for setting the selected edge ring 

temperature.  

 

2.  The plasma processing system of claim 1, wherein at least one of the plurality of 

concentric temperature control zones extends outside a radius of the edge ring.  

 

3.  The plasma processing system of claim 1, wherein each one of the plurality of 

concentric temperature control zones includes a temperature control mechanism.  

 

4.  The plasma processing system of claim 3, wherein the temperature control mechanism 

is capable of heating or cooling a respective one of the plurality of concentric temperature 

control zones to a corresponding selected temperature control zone temperature.  

 

5.  The plasma processing system of claim 1, wherein the substrate support is capable of 

heating or cooling a supported substrate to a selected substrate temperature.  
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6.  The plasma processing system of claim 1, wherein the plasma chamber further 

includes a plasma confinement structure, the plasma confinement structure extends outside a 

radius of the substrate support.  

 

7.  The plasma processing system of claim 1, further comprising an RF source coupled to 

inner upper electrode.  

 

8.  The plasma processing system of claim 7, wherein the RF source coupled to the inner 

upper electrode is capable of heating the inner upper electrode.  

 

9. A plasma processing system comprising: 

a plasma chamber including:  

a substrate support includes an edge ring proximate to an outer perimeter of a 

supported substrate wherein the edge ring includes a temperature control mechanism 

capable of heating the edge ring to a selected edge ring temperature, wherein the 

temperature control mechanism includes a pair of electrical connections for coupling 

electrical power to a heater, the heater is configured to receive the electrical power 

from the pair of electrical connections during operation, wherein the pair of electrical 

connections couple to a bottom surface of the heater when a cam lock is secured to the 

substrate support, a top surface of the heater is disposed below the edge ring, the 

heater is configured to thermally transfer heat for heating the edge ring to the selected 

edge ring temperature during processing;  

an upper electrode opposite the substrate support, the upper electrode having a 

plurality of concentric temperature control zones wherein at least one of the plurality 

of concentric temperature control zones extends outside a radius of the edge ring;  

a plasma confinement structure, the plasma confinement structure extends outside 

a radius of the substrate support; and  

a controller coupled to the plasma chamber.  

 

10.  A plasma processing system, comprising:  

a plasma chamber, including:  
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a substrate support includes an edge ring proximate to an outer perimeter of a 

supported substrate, wherein the edge ring includes a temperature control mechanism 

for heating the edge ring to a selected temperature, wherein the temperature control 

mechanism includes a pair of electrical connections for coupling electrical power to a 

heater, the heater is configured to receive the electrical power from the pair of 

electrical connections during operation, wherein the pair of electrical connections 

couple to a bottom surface of the heater when a cam lock is secured to the substrate 

support, a top surface of the heater is disposed below the edge ring, the heater is 

configured as a ring that thermally transfers heat for heating the edge ring to the 

selected temperature during processing; and  

an upper electrode opposite the substrate support, the upper electrode having an 

inner temperature control zone and an outer temperature control zone, wherein the 

outer temperature control zone outside a radius of the edge ring, the upper electrode 

further including an insulator that thermally and electrically insulates the inner 

temperature control zone from the outer temperature control zone;  

a protrusion extending below the outer temperature control zone of the upper 

electrode, the protrusion disposed at least partially over the edge ring;  

a plasma confinement structure, the plasma confinement structure disposed 

between the substrate support and the protrusion of the upper electrode; and  

a controller coupled to the plasma chamber. 
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