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CLAIMS: 

 

1. A one-piece process kit shield configured for use in a processing chamber for 

processing a substrate having a given diameter, comprising: 

a cylindrical body having an upper portion and a lower portion; 

an annular heat transfer channel disposed within the upper portion; and 

a cover ring section extending radially inward from the lower portion and having 

an annular leg extending from a bottom surface of the cover ring section and a radially 

inwardly extending lip having an inner diameter greater than the given diameter by 

about 1 inch to about 2 inches, wherein the annular leg is configured to interface with a 

deposition ring to form a tortuous path between the bottom surface and the deposition 

ring. 

 

2. The one-piece process kit shield of claim 1, wherein the upper portion comprises: 

an adapter section extending radially outward and having a resting surface to 

support the one-piece process kit shield on walls of a chamber and a sealing surface on 

which a chamber lid rests to seal off an interior volume of the chamber when the one-

piece process kit shield is placed in the chamber,  

wherein the annular heat transfer channel is disposed in the adapter section. 

 

3. The one-piece process kit shield of claim 1, wherein the cylindrical body extends 

vertically and the cover ring section is substantially perpendicular to the lower portion of 

the cylindrical body. 

 

4. The one-piece process kit shield of claim 1, wherein the one-piece process kit 

shield is formed of aluminum. 

 

5. The one-piece process kit shield of claim 1, wherein the one-piece process kit 

shield is formed of stainless steel. 
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6. A process kit configured for use in a processing chamber for processing a 

substrate having a given diameter, comprising:  

a one-piece process kit shield, comprising:  

a cylindrical body having an upper portion and a lower portion;  

an adapter section extending radially outward from the upper portion and 

having a resting surface to support the one-piece process kit shield on walls of a 

chamber and a sealing surface on which a chamber lid rests to seal off an interior 

volume of the chamber when the one-piece process kit shield is placed in the 

chamber;  

an annular heat transfer channel disposed within the adapter section; and 

a cover ring section extending radially inward from the lower portion and 

having a radially inwardly extending lip having an inner diameter greater than the 

given diameter by about 1 inch to about 2 inches; and  

a deposition ring disposed beneath the cover ring section,  

wherein, when the one-piece process kit shield is disposed about a substrate, the 

cover ring section is configured to be spaced apart from the substrate by a 

predetermined distance, wherein a bottom surface of the cover ring section is 

configured to interface with an upper surface of the deposition ring, and wherein a 

tortuous path is formed between the bottom and upper surfaces. 

 

7. The process kit of claim 6, wherein the bottom surface of the cover ring section 

includes an annular leg configured to extend into a corresponding annular trench in the 

deposition ring. 

 

8. The process kit of claim 6, wherein the one-piece process kit shield is formed of 

aluminum. 

 

9. The process kit of claim 6, wherein the cylindrical body extends vertically and the 

cover ring section is substantially perpendicular to the lower portion of the cylindrical 

body. 
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10. A process chamber, comprising: 

a chamber wall defining an inner volume within the process chamber; 

a sputtering target disposed in an upper section of the inner volume; 

a substrate support having a support surface to support a substrate having a 

given diameter below the sputtering target; and 

a process kit, comprising: 

a one-piece process kit shield surrounding the sputtering target and the 

substrate support, comprising: 

a cylindrical body having an upper portion surrounding the 

sputtering target and a lower portion surrounding the substrate support; 

an annular heat transfer channel extending through the upper 

portion; and 

a cover ring section extending radially inward from the lower portion 

and surrounding the substrate support; and 

a deposition ring disposed beneath the cover ring section,  

wherein the cover ring section includes a radially inwardly extending lip at least 

partially covering the deposition ring, wherein the radially inwardly extending lip is 

configured to be spaced apart from the substrate by a predetermined distance having a 

horizontal distance between the radially inwardly extending lip and an overhanging edge 

of the substrate between about 0.5 inches and about 1 inch, and wherein a bottom 

surface of the cover ring section is configured to interface with an upper surface of the 

deposition ring to form a tortuous path between the bottom and upper surfaces. 

 

11. The process chamber of claim 10, wherein the upper portion comprises: 

an adapter section extending radially outward and having a resting surface to 

support the one-piece process kit shield on the chamber wall and a sealing surface on 

which a chamber lid rests to seal off the inner volume, wherein the annular heat transfer 

channel is disposed in the adapter section. 
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12. The process chamber of claim 11, wherein the sealing surface includes an O-ring 

groove to receive an O-ring to form a vacuum seal between the adapter section and the 

chamber lid. 

 

13. The process chamber of claim 11, wherein a first portion of the adapter section is 

disposed within the inner volume and a second portion of the adapter section is 

disposed outside of the inner volume. 

 

14. The process chamber of claim 11, further comprising: 

a heat transfer medium supply coupled to the annular heat transfer channel to 

supply a heat transfer medium to the annular heat transfer channel. 

 

15. The process chamber of claim 10, wherein the predetermined distance further 

includes a vertical distance ranging from about 0.11 inches between an upper surface of 

the radially inwardly extending lip and a support-facing surface of the substrate to about 

0.2 inches between a lower surface of the radially inwardly extending lip and a target-

facing surface of the substrate. 

 

16. The process chamber of claim 10, wherein a periphery of the sputtering target 

adjacent the upper portion is configured to form a convoluted gap having a dark space 

region. 

 

17. The process chamber of claim 10, wherein the cylindrical body extends vertically 

and the cover ring section is substantially perpendicular to the lower portion of the 

cylindrical body. 

 

18. The one-piece process kit shield of claim 1, wherein the cover ring section 

comprises: 

an upper surface that is substantially planar;  

a first radius between the upper surface and an innermost surface of the radially 

inward extending lip; and 
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a second radius between the innermost surface of the radially inward extending 

lip and a lower surface of the radially inwardly extending lip, 

wherein the upper surface of the cover ring section and the lower surface of the 

radially inward extending lip are substantially parallel to each other. 

 

19. The process kit of claim 6, wherein the cover ring section comprises: 

an upper surface that is substantially planar;  

a first radius between the upper surface and an innermost surface of the radially 

inward extending lip; and 

a second radius between the innermost surface of the radially inward extending 

lip and a lower surface of the radially inwardly extending lip, 

wherein the upper surface of the cover ring section and the lower surface of the 

radially inward extending lip are substantially parallel to each other. 

 

20. The process chamber of claim 10, wherein the deposition ring includes an 

annular band that is substantially parallel to the radially inwardly extending lip. 

 


