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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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Claims 

1. A plas 	a processing system comprising: 

a plasma , amber including: 

a su i trate support; and 

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

plurality of conc: tric temperature control zones; and 

a controller couple• to the plasma chamber. 

2. The plasma processing s stem of claim 1, wherein the substrate support includes an 

edge ring proximate to an outer pe ' meter of a supported substrate. 

3. Plasma processing system of c 	2, wherein the edge ring includes a temperature 

control mechanism capable of heating or 	soling the edge ring to a selected edge ring 

temperature. 

4. The plasma processing system of claim 3, 	herein at least one of the plurality of 

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

5. The plasma processing system of claim 1, wherei each one of the plurality of 

concentric temperature control zones includes a temperatur: control mechanism. 

6. The plasma processing system of claim 5, wherein the te , • -rature control mechanism 

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

control zones to a corresponding selected temperature control zone te iperature. 

7. The plasma processing system of claim 1, wherein the substrate sus sort is capable of 

heating or cooling a supported substrate to a selected substrate temperature. 

8. The plasma processing system of claim 1, wherein the plasma chamber 	tt er 

includes a plasma confinement structure, the plasma confinement structure extends oh tside a 

radius of the substrate support. 
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9. The p sma processing system of claim 1, further comprising an RF source coupled to 

the inner upper 4. ectrode. 

10. The plasma p • cessing system of claim 9, wherein the RF source coupled to the inner 

upper electrode is capa• e of heating the inner upper electrode. 

11. A plasma processing 	stem comprising: 

a plasma chamber incluQ ing: 

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

supported substrate wherein 	e edge ring includes a temperature control mechanism 

capable of heating or cooling t - edge ring to a selected edge ring temperature; and 

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

plurality of concentric temperature c ntrol zones wherein at least one of the plurality 

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

a plasma confinement structure, 	• plasma confinement structure extends 

outside a radius of the substrate support; an 

a controller coupled to the plasma chamber. 

12. A method of selecting an edge etch rate using a d . temperature zone upper electrode 

comprising: 

creating a plasma in a plasma chamber; 

reducing an edge etch rate including increasing an inner up er electrode temperature 

to a temperature greater than an outer upper electrode temperature; a a 

increasing an edge etch rate including decreasing an inner upper • lectrode temperature 

to a temperature less than an outer upper electrode temperature. 

13. The method of claim 12, wherein the outer upper electrode temperature s in a plasma 

confinement structure, the plasma confinement structure extends outside a radius of a 

substrate support in the plasma chamber. 

14. The method of claim 12, wherein the inner upper electrode temperature is opposit:a 

substrate support in the plasma chamber. 
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15. ie method of claim 12, wherein reducing the edge etch rate further including 

increasing 	substrate temperature to a temperature greater than an outer upper electrode 

temperature. 

16. The metho e of claim 12, wherein increasing an edge etch rate further including 

decreasing an inner u .er electrode temperature to a temperature less than an edge ring 

temperature, the edge n , . proximate to an outer perimeter of a substrate support in the 

plasma chamber. 

17. The method of claim 1_ wherein increasing the inner upper electrode temperature 

includes applying an RF signal to 	e inner upper electrode. 

18. The method of claim 17, where 	applying the RF signal to the inner upper electrode 

includes cooling the inner upper electrod 3  

19. The method of claim 17, wherein heati r g the inner upper electrode includes 

maintaining the inner upper electrode at a set poi ,t temperature including: 

applying the RF signal to the inner upper el 	trode during a first period and 

simultaneously cooling the inner upper electrode dun . the first period; and 

stopping applying the RF signal to the inner upp 4  electrode during a second period 

and simultaneously heating the inner upper electrode durin the second period. 

20. The method of claim 17, wherein heating the inner uppe electrode includes 

maintaining the inner upper electrode at a set point temperature in, luding: 

applying the RF signal to the inner upper electrode during a 	st period and 

simultaneously heating the outer upper electrode during the first perioa and 

stopping applying the RF signal to the inner upper electrode durin a second period 

and simultaneously cooling the outer upper electrode during the second peri d. 


