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Claims 

 

1. A substrate support pedestal, comprising: 

a body having an upper surface and a lower surface opposite the upper 

surface; 

one or more chucking electrodes disposed within the body; 

a plurality of substrate support elements protruding from the upper surface to 

support a substrate; 

a hole disposed in the lower surface at a center of and partially through the 

body; 

a plurality of gas holes disposed in the upper surface proximate the center of 

the body, wherein the plurality of gas holes is disposed above and fluidly coupled to 

the hole; and 

a plurality of gas distribution grooves formed in the upper surface and fluidly 

coupled to the plurality of gas holes. 

 

2. The substrate support pedestal of claim 1, wherein the body is a dielectric 

disc. 

 

3. The substrate support pedestal of claim 2, wherein the dielectric disc has a 

thickness between about 5 mm and about 7 mm. 

 

4. The substrate support pedestal of claim 2, wherein the plurality of gas 

distribution grooves comprises: 

a plurality of radial grooves corresponding to and extending radially outward 

from the plurality of gas holes;  

a plurality of annular grooves fluidly coupled to the plurality of radial grooves; 

and 

a plurality of intermediate grooves disposed between the plurality of annular 

grooves. 
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5. The substrate support pedestal of claim 1, wherein each of the plurality of 

substrate support elements has a height between about 2.5 microns and about 3.25 

microns. 

 

6. The substrate support pedestal of claim 1, wherein the plurality of gas 

distribution grooves have a depth of about 100 microns. 

 

7. The substrate support pedestal of claim 1, further comprising: 

a plurality of mounting holes configured to receive a corresponding plurality of 

fixation elements to couple the substrate support pedestal to an underlying support. 

 

8. The substrate support pedestal of claim 1, further comprising: 

a gas plug disposed in the hole beneath the plurality of gas holes,  

wherein the gas plug includes a channel extending along a central axis of the 

gas plug and having a first diameter,  

wherein the channel terminates at an expansion opening formed in a top 

surface of the gas plug, and 

wherein the expansion opening has a second diameter larger than the first 

diameter to allow gas passing through the channel to expand into the expansion 

opening before flowing through the plurality of gas holes. 

 

9. An electrostatic chuck, comprising: 

the substrate support pedestal of claim 1; 

a lamp housing disposed below the substrate support pedestal and having a 

plurality of lamps configured to heat the substrate support pedestal and the 

substrate, wherein the lamp housing includes a central hole; 

a pedestal support extending through the central hole and coupled to the 

lower surface of the substrate support pedestal at a first end of the pedestal support 

to support the substrate support pedestal in a spaced apart relation to the plurality of 

lamps, wherein a plurality of electrical taps pass through the pedestal support and 

are coupled to the one or more chucking electrodes in the substrate support 

pedestal; 
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a shaft coupled to a second end of the pedestal support opposite the first 

end; and 

a rotation assembly coupled to the shaft opposite the pedestal support to 

rotate the shaft, the pedestal support, and the substrate support pedestal with 

respect to the lamp housing. 

 

10. The electrostatic chuck of claim 9, further comprising: 

a metallic sleeve disposed about the pedestal support to shield the plurality of 

electrical taps from radiation generated by the plurality of lamps. 

 

11. The electrostatic chuck of claim 9, wherein the plurality of lamps includes 

halogen lamps and has a total power output between about 2.25 kW and about 9.5 

kW. 

 

12. The electrostatic chuck of claim 9, wherein the plurality of lamps include an 

inner array of lamps and an independently controllable outer array of lamps. 

 

13. The electrostatic chuck of claim 9, further comprising: 

a bearing assembly disposed about the shaft. 

 

14. The electrostatic chuck of claim 13, wherein the bearing assembly is 

electrically coupled to the chucking electrode such that power can be fed through 

the bearing assembly to provide power to the one or more chucking electrodes. 

 

15. The electrostatic chuck of claim 14, further comprising: 

a DC power source having a positive lead and a negative lead,  

wherein the bearing assembly includes at least a first bearing and a second 

bearing,  

wherein the plurality of electrical taps includes at least a positive tap and a 

negative tap,  

wherein the positive lead is coupled to the first bearing and the negative lead 

is coupled to the second bearing, and  
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wherein the positive tap is coupled to the first bearing and the negative tap is 

coupled to the second bearing. 

 

16. A processing chamber, comprising: 

 a chamber body defining an interior volume; and 

 a substrate support disposed within the interior volume, the substrate support 

having a substrate support pedestal comprising: 

a body having an upper surface and a lower surface opposite the 

upper surface; 

one or more chucking electrodes disposed within the body; 

a plurality of substrate support elements protruding from the upper 

surface to support a substrate; 

a hole disposed in the lower surface at a center of and partially through 

the body; 

a plurality of gas holes disposed in the upper surface proximate the 

center of the body, wherein the plurality of gas holes is disposed above and 

fluidly coupled to the hole; and 

a plurality of gas distribution grooves formed in the upper surface and 

fluidly coupled to the plurality of gas holes. 

 

17. The processing chamber of claim 16, further comprising: 

 a gas supply, 

wherein the substrate support pedestal further comprises: 

a gas plug disposed in the hole beneath the plurality of gas holes,  

wherein the gas plug includes a channel fluidly coupled to the gas 

supply and extending along a central axis of the gas plug and having a first 

diameter,  

wherein the channel terminates at an expansion opening formed in a 

top surface of the gas plug, and 

wherein the expansion opening has a second diameter larger than the 

first diameter to allow gas passing through the channel to expand into the 

expansion opening before flowing through the plurality of gas holes. 
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18. A substrate support pedestal, comprising: 

a body having an upper surface and a lower surface opposite the upper 

surface; 

one or more chucking electrodes disposed within the body; 

a plurality of substrate support elements protruding from the upper surface to 

support a substrate; 

a hole disposed in the lower surface at a center of and partially through the 

body; 

a plurality of gas holes disposed in the upper surface proximate the center of 

the body, wherein the plurality of gas holes is disposed above and fluidly coupled to 

the hole;  

a plurality of gas distribution grooves formed in the upper surface and fluidly 

coupled to the plurality of gas holes; and 

a gas plug disposed in the hole beneath the plurality of gas holes,  

wherein the gas plug includes a channel extending along a central axis of the 

gas plug and having a first diameter,  

wherein the channel terminates at an expansion opening formed in a top 

surface of the gas plug, and 

wherein the expansion opening has a second diameter larger than the first 

diameter to allow gas passing through the channel to expand into the expansion 

opening before flowing through the plurality of gas holes. 

 

19. The substrate support pedestal of claim 18, wherein the plurality of gas 

distribution grooves comprises: 

a plurality of radial grooves corresponding to and extending radially outward 

from the plurality of gas holes;  

a plurality of annular grooves fluidly coupled to the plurality of radial grooves; 

and 

a plurality of intermediate grooves disposed between the plurality of annular 

grooves. 
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20. An electrostatic chuck, comprising: 

the substrate support pedestal of claim 18; 

a lamp housing disposed below the substrate support pedestal and having a 

plurality of lamps configured to heat the substrate support pedestal and the 

substrate, wherein the lamp housing includes a central hole; 

a pedestal support extending through the central hole and coupled to the 

lower surface of the substrate support pedestal at a first end of the pedestal support 

to support the substrate support pedestal in a spaced apart relation to the plurality of 

lamps, wherein a plurality of electrical taps pass through the pedestal support and 

are coupled to the one or more chucking electrodes in the substrate support 

pedestal; 

a shaft coupled to a second end of the pedestal support opposite the first 

end; and 

a rotation assembly coupled to the shaft opposite the pedestal support to 

rotate the shaft, the pedestal support, and the substrate support pedestal with 

respect to the lamp housing. 

 

 


