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CLAIMS: 

1. A substrate support assembly comprising: 

an electrosta�c chuck body defining a substrate support surface;

a heater embedded within the electrosta�c chuck body; and

an electrode embedded within the electrosta�c chuck body between the heater 

and the substrate support surface, wherein the electrode is maintained a distance of at least 

3 mm from the substrate support surface within the electrosta�c chuck body, and wherein 

the substrate support assembly is characterized by a leakage current through the 

electrosta�c chuck body of less than 4 mA at a temperature of greater than 540° C and a 

voltage of greater than 660 V. 

2. The substrate support assembly of claim 1, wherein the electrode is 

posi�oned within the electrosta�c chuck body at a depth of at least 5 mm from the 

substrate support surface of the electrosta�c chuck body.

3. The substrate support assembly of claim 1, wherein the electrosta�c chuck 

body comprises a ceramic material characterized by a volumetric resis�vity of greater than 1 

x 109 ohm-cm at a temperature of greater than 600° C. 

4. The substrate support assembly of claim 1, wherein the electrosta�c chuck 

body defines a recessed pocket within the substrate support surface configured to receive a 

substrate for processing. 

5. The substrate support assembly of claim 4, wherein the substrate support 

surface defines a recessed ledge extending radially inward from an outer radial edge of the 

recessed pocket. 

6. The substrate support assembly of claim 5, wherein the electrosta�c chuck 

body defines a plurality of protrusions extending from the substrate support surface within 

the recessed pocket, wherein the plurality of protrusions define a contact area for a 

substrate seated on the substrate support surface of the electrosta�c chuck body, and 

wherein the contact area is less than 5% of a planar area of the substrate. 
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7. The substrate support assembly of claim 1, wherein the substrate support 

assembly is characterized by a leakage current through the electrosta�c chuck body of less 

than 4 mA at a temperature of greater than 600° C and a voltage of greater than 800 V. 

8. A substrate support assembly comprising: 

an electrosta�c chuck body defining a substrate support surface;

a support stem coupled with the electrosta�c chuck body;

a heater embedded within the electrosta�c chuck body; and

an electrode embedded within the electrosta�c chuck body between the heater 

and the substrate support surface, wherein the electrode is maintained a distance of at least 

5 mm from the substrate support surface within the electrosta�c chuck body, and wherein 

the substrate support assembly is characterized by a leakage current through the 

electrosta�c chuck body of less than 4 mA at a temperature of greater than 550° C and a 

voltage of greater than 650 V. 

9. The substrate support assembly of claim 8, wherein the electrosta�c chuck 

body defines a recessed pocket along the substrate support surface encompassing a central 

region of the electrosta�c chuck body.

10. The substrate support assembly of claim 9, wherein the substrate support 

surface defines a recessed ledge extending radially inward from an outer radial edge of the 

recessed pocket. 

11. The substrate support assembly of claim 10, wherein the electrosta�c 

chuck body defines a plurality of protrusions extending from the substrate support surface 

within the recessed pocket. 

12. The substrate support assembly of claim 11, wherein a distance between a 

radially outermost protrusion and in inner radial edge of the recessed ledge is maintained 

below 3 mm. 
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13. The substrate support assembly of claim 11, wherein the electrosta�c 

chuck body defines greater than 500 protrusions, and wherein each protrusion of the 

plurality of protrusions is characterized by a diameter of greater than 1 mm, wherein a 

subset of protrusions of the plurality of protrusions are characterized by a diameter of 

greater than 2 mm, wherein the plurality of protrusions define a contact area for a substrate 

seated on the substrate support surface of the electrosta�c chuck body, and wherein the 

contact area is less than 10% of a planar area of the substrate. 

14. The substrate support assembly of claim 8, wherein the electrosta�c chuck 

body is a ceramic material characterized by a volumetric resis�vity of greater than 1 x 109

ohm-cm at a temperature of greater than 550° C. 
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