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CLAIMS 

What is claimed is: 

An electrostatic chuck, comprising: 

a conductive path covering at least a portion of a workpiece- 

5 contacting surface of a gas seal ring of the electrostatic chuck, the conductive 

p th comprising at least a portion of an electrical path to ground; and 

a main field area of a workpiece-contacting surface of the 

electro • atic chuck comprising a surface resistivity in the range of from about 

108  to abo. t 1012  ohms per square. 

10 

2.  An electrostatic huck according to Claim 1, wherein the conductive path 

comprises a surfac 	esistivity of less than about 107  ohms per square. 

3.  An electrostatic chuck ac ording to Claim 2, wherein the conductive path 

15 comprises a surface resistivi 	in the range of from about 105  ohms per 

square to about 107  ohms per s. are. 

4.  An electrostatic chuck according to • aim 1, wherein the conductive path 

comprises diamond-like carbon. 

20 

5.  An electrostatic chuck according to Claim 4, 	erein the conductive path 

comprises doped diamond-like carbon. 

6.  An electrostatic chuck according to Claim 5, wherein t' - conductive path 

25 comprises hydrogenated carbon doped with nitrogen. 

7.  An electrostatic chuck according to Claim 1, wherein the conduc ve path 

comprises a coating of a thickness less than about 1 micron. 
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8.  An electrostatic chuck according to Claim 1, wherein the conductive path 

comprises a coating covering at least a portion of an outside edge of the 

electrostatic chuck. 

5 9.  An electrostatic chuck according to Claim 8, wherein the conductive path 

wraps underneath an insulator layer of the electrostatic chuck. 

10.  An - -etrostatic chuck according to Claim 1, wherein the main field area 

compri -s silicon carbide. 

10 

11.  An electrosta 	chuck according to Claim 10, wherein the main field area 

comprises a su 	. e resistivity in the range of from about 109  to about 1011  

ohms per square. 

15 12.  An electrostatic chuck ac.•rding to Claim 1, wherein the electrostatic chuck 

comprises a conductive grou ding layer, at least a portion of which is 

underneath an insulator layer o' he electrostatic chuck, the conductive 

grounding layer electrically contac. ng the conductive path. 

20 13.  An electrostatic chuck according to Clai 	12, wherein at least a portion of 

the outside edge of the conductive groundin layer is covered by the 

conductive path. 

14.  An electrostatic chuck according to Claim 12, where , the conductive 

25 grounding layer electrically contacts a grounding pin o 	e electrostatic 

chuck. 

15.  An electrostatic chuck according to Claim 12, further comprising 

electrically conductive epoxy layer underlying at least a portion of s. 

30 conductive grounding layer. 
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16. An electrostatic chuck according to Claim 1, wherein the main field area 

comprises at least one embossment extending above surrounding portions of 

the main field area. 

5 An electrostatic chuck according to Claim 16, further comprising a 

conductive coating on a workpiece-contacting surface of the at least one 

embossment. 

18.  An e ctrostatic chuck according to Claim 17, wherein the conductive path of 

10 the elec ostatic chuck and the conductive coating on the workpiece-

contacting urface of the at least one embossment each comprise a diamond 

like carbon c61 ting. 

19.  An electrostatic ch 	k according to Claim 17, wherein the electrostatic chuck 

15 comprises a conducti 	grounding layer, at least a portion of which is 

underneath an insulator I. er of the electrostatic chuck, the conductive 

grounding layer electrically ontacting the conductive path. 

20.  An electrostatic chuck according , Claim 17, wherein a base of the 

20 electrostatic chuck comprises a ch. 	ered area on one or more edges of the 

base. 

21.  An electrostatic chuck according to Claim 20, wherein the conductive path 

electrically contacts the base through a conducti ,  - epoxy in the chamfered 

25 area. 

22.  An electrostatic chuck according to Claim 21, wherein th• conductive path 

comprises a coating covering at least a portion of an outside -dge of the 

electrostatic chuck, the conductive path wrapping underneath . 	insulator 

30 layer of the electrostatic chuck. 
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23.  An electrostatic chuck according to Claim 1, further comprising at least one 

conductive pattern on the workpiece-contacting surface of the electrostatic 

chuck, the at least one conductive pattern electrically contacting the 

conductive path. 

5 

24.  An electrostatic chuck according to Claim 23, wherein the at least one 

conductive pattern comprises a metal coated with a conductive coating. 

25.  An e - ctrostatic chuck according to Claim 23, wherein the at least one 

10 conduc 	e pattern comprises at least one of: a spoke extending towards the 

center oft' - electrostatic chuck; a ring around a gas hole of the electrostatic 

chuck; and a t ice between at least one embossment on the workpiece-

contacting surfac of the electrostatic chuck. 

15 26.  An electrostatic chuck . cording to Claim 1, wherein the main field area of 

the electrostatic chuck co 	'rises a polymer. 

27.  An electrostatic chuck accordint o Claim 26, wherein the main field area 

comprises at least one embossment xtending above surrounding portions of 

20 the main field area, the at least one em 'ossment comprising a polymer. 

28.  An electrostatic chuck according to Claim 2. wherein the main field area 

comprises a surface resistivity in the range of 	about 108  to about 1010  

ohms per square. 

25 

29.  An electrostatic chuck according to Claim 26, wherein t - conductive path 

comprises a conductive coating, the conductive coating also 	overing at least 

a portion of the main field area. 

30 
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30. 

5 

10 	31. 

An electrostatic chuck, comprising: 

a conductive path electrically connected to at least a portion of a 

workpiece-contacting surface of the electrostatic chuck, the conductive path 

comprising at least a portion of an electrical path to ground; and 

a main field area of a workpiece-contacting surface of the 

electrostatic chuck comprising a surface resistivity in the range of from about 
8 to about 101°  ohms per square, the main field area comprising a polymer 

co 	rising carbon nanotubes. 

An electr 	tatic chuck according to Claim 30, wherein the polymer 

comprises at east one of: carbon nanotube filled polyether imide; carbon 

nanotube filled 	olyether ether ketone; and carbon nanotube filled polyimide. 

15 
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CLAIMS 

What is claimed is: ' 

1.  An electrostatic chuck, comprising: 

a conductive path covering at least a portion of a workpiece-contacting 

5 sort• e of a gas seal ring of the electrostatic chuck, the conductive path 

compn ng a coating covering at least a portion of an outside edge of the 

electrosta ' chuck and comprising at least a portion of an electrical path to 

ground; and 

a main 	old area of a workpiece-contacting surface of the electrostatic 

10 chuck comprising 	surface resistivity in the range of from about 108  to about 1012  

ohms per square. 

2.  An electrostatic chuck acc. ding to Claim 1, wherein the conductive path 

comprises a surface resistivi 	.f less than about 107  ohms per square. 

15  

3.  An electrostatic chuck according to 	lain 2, wherein the conductive path 

comprises a surface resistivity in the .., _e of from about 10' ohms per square to 

about 107  ohms per square. 

20 4.  An electrostatic chuck according to Claim 1, w 	rein the conductive path 

comprises diamond-like carbon. 

5.  An electrostatic chuck according to Claim 4, wherein th conductive path 

• comprises doped diamond-like carbon. 

25 

6.  An electrostatic chuck according to Claim 5, wherein the cond 	'ye path 

comprises hydrogenated carbon doped with nitrogen. 

7.  An electrostatic chuck according to Claim 1, wherein the conductive path 

30 
. 	, 

comprises a coating of a thickness less than about 1 micron. 

a12340 1 
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(Canceled) 

9.  electrostatic chuck, according to Claim 1, wherein the conductive path wraps 

5 u . erneath an insulator layer of the electrostatic chuck. 

10.  An ele • ostatic chuck according to Claim 1, wherein the main field area 

comprises ilicon carbide. 

10 11.  An electrostatic buck according to Claim 10, wherein the main field area 

comprises a surfac resistivity in the range of from about le to about 10" ohms 

per square. 

12.  An electrostatic chuck ace 6  ding to Claim 1, wherein the electrostatic chuck 

15 comprises a conductive groun 	g layer, at least a portion of which is underneath 

an insulator layer of the electros 	'c chuck, the conductive grounding layer 

electrically contacting the conducti 	path. 

13.  An electrostatic chuck according to C 	12, wherein at least a portion of the 

20 outside edge of the conductive grounding la 	r is covered by the conductive path. 

14.  An electrostatic chuck according to Claim 12, wh• ein the conductive grounding 

layer electrically contacts a grounding pin of the eiec ostatic chuck. 

25 15.  An electrostatic chuck according to Claim 12, further corn ,  sing an electrically 

• conductive epoxy layer underlying at least a portion of the co • uctive grounding 

layer. 

16. An electrostatic chuck according to Claim 1, wherein the main field 

30 comprises at least one embossment extending above surrounding ponio 	(the 

main field area, 

032346 I 
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17.  An electrostatic chuck according to Claira416, further comprising a conductive 

coating on a workpiece-contacting surface of the at least one embossment. 

5 18.  • n electrostatic chuck according to Claim 17, wherein the conductive path of the 

el- I. °static chuck and the conductive coating on the workpiece-contacting 

surfs• 	of the at least one embosSinent each comprise a diamond like carbon 

coating. 

10 19.  An electrosta 	chuck according to Claim 17, wherein the electrostatic chuck 

comprises a con• dive grounding layer, at least a portion of which is underneath 

an insulator layer o the electrostatic chuck, the conductive grounding layer 

electrically contactin_ 	.e conductive path. 

15 20.  An electrostatic chuck acco . . mg to Claim 17, wherein a base of the electrostatic 

chuck comprises a chamfered • ea on one,or more edges of the base. 
... 	i 	. 

21.  An electrostatic chuck according to 	laim 20, wherein the conductive path 

electrically contacts the base through a .nductive epoxy in the chamfered area. 

20 

22.  An electrostatic chuck according,  to Claim 2 	wherein the conductive path 

comprises a coating covering at least a portion • an outside edge of the 

electrostatic chuck, the conductive path wrapping • derneath an insulator layer of 

the electrostatic chuck. 

25 

23.  An electrostatic chuck according to Claim 1, further comp 	ng at least one 

conductive pattern on the workpiece-contacting surface of the 	ectrostatic chuck, 

the at least one conductive pattern electrically contacting the con. ctive path. 

30 24.  An electrostatic chuck according to Claim 23, wherein the at least one ..nductive 

pattern comprises a metal coated with a conductive coating. 

121234* I 
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, An electrostatic chuck according to Claim 23, wherein the at least one conductive 

pattern comprises at least one of: a spoke extending towards the center of the 

lecrrosratic chuck, a ring around a gas hole of the electrostatic chuck; and a trace 

5 • - ween at least one embossment on the wOrkpiece-contacting surface of the 
. 

elec . 	static chuck_ '  

26.  An elect' 	mile chuck according to Claim 1, wherein the main field area of the 

electrostatic , uck comprises a polymer. 

10 

27.  An electrostatic c 	ck according to Claim 26, wherein the main field area 

comprises at least on• embossment extending above surrounding portions of the 

main field area, the at 	st one embossment comprising a polymer. 

15 28.  An electrostatic chuck aceor. ig To Claire 26, wherein the main field area 

comprises a surface resistivity 	, e range of from about 108  to about le ohms 

per square. 

29.  An electrostatic chuck according to Cl. 	26, wherein the conductive path 

20 comprises a conductive coating, the °endue 'ye coating also covering at least a 

portion of the main field area. 

30.  An electrostatic chuck, comprising: 

a conductive path electrically connected to at le 	t a portion of a 

25 workpiece-contacting surface of the electrostatic chuck, tit conductive path 

comprising at least a portion of an electrical path to ground; ,i‘ d 

a main field area of a worIcpiece-contacting surface of th• electrostatic 

chuck comprising a surface resistivity in the range of from about 16 ' to about 1010  

ohms per square, the main field area comprising a polymer comprisin_ arbon 

30 nanotubes. 

1.11234b I 
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1. 	An electrostatic 

least one 

polyether 

1212346.1 
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chuck according to Claim 30, wherein the polymer comprises 

oti carbon nanotube filled polyether imide; carbon nanotube 

ether ketone; and carbon nanotube filled polyimide. 

at 

filled 
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CLAIMS 

What is claimed is: 

1.  An electrostatic chuck, comprising: 

a conductive path covering at least a portion of a workpiece-contacting 

surface of a gas seal ring of the electrostatic chuck, the conductive path 

comprising a coating covering at least a portion of an outside edge of the 

electrostatic chuck and comprising at least a portion of an electrical path to 

ground, the conductive path comprising a surface resistivity in the range of from 

105  ohms per square to 107  ohms per square; and 

a main field area of a workpiece-contacting surface of the electrostatic 

chuck comprising a surface resistivity in the range of from 108  to 1012  ohms per 

square, the main field area comprising at least one embossment extending above 

surrounding portions of the main field area; and 

a conductive coating on a workpiece-contacting surface of the at least one 

embossment. 

2.  An electrostatic chuck according to Claim 1, wherein the conductive path 

comprises diamond-like carbon. 

3.  An electrostatic chuck according to Claim 2, wherein the conductive path 

comprises doped diamond-like carbon. 

4.  An electrostatic chuck according to Claim 3, wherein the conductive path 

comprises hydrogenated carbon doped with nitrogen. 

5.  An electrostatic chuck according to Claim 1, wherein the conductive path 

comprises a coating of a thickness less than 1 micron. 

6.  An electrostatic chuck according to Claim 1, wherein the conductive path wraps 

underneath an insulator layer of the electrostatic chuck. 
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7.  An electrostatic chuck according to Claim 1, wherein the main field area 

comprises silicon carbide. 

8.  An electrostatic chuck according to Claim 7, wherein the main field area 

comprises a surface resistivity in the range of from 109  to 1011  ohms per square. 

9.  An electrostatic chuck according to Claim 1, wherein the electrostatic chuck 

comprises a conductive grounding layer, at least a portion of which is underneath 

an insulator layer of the electrostatic chuck, the conductive grounding layer 

electrically contacting the conductive path. 

10.  An electrostatic chuck according to Claim 9, wherein at least a portion of the 

outside edge of the conductive grounding layer is covered by the conductive path. 

11.  An electrostatic chuck according to Claim 9, wherein the conductive grounding 

layer electrically contacts a grounding pin of the electrostatic chuck. 

12.  An electrostatic chuck according to Claim 9, further comprising an electrically 

conductive epoxy layer underlying at least a portion of the conductive grounding 

layer. 

13.  An electrostatic chuck according to Claim 1, wherein the conductive path of the 

electrostatic chuck and the conductive coating on the workpiece-contacting 

surface of the at least one embossment each comprise a diamond like carbon 

coating. 

14.  An electrostatic chuck according to Claim 1, wherein the electrostatic chuck 

comprises a conductive grounding layer, at least a portion of which is underneath 

an insulator layer of the electrostatic chuck, the conductive grounding layer 

electrically contacting the conductive path. 
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15.  An electrostatic chuck according to Claim 1, wherein a base of the electrostatic 

chuck comprises a chamfered area on one or more edges of the base. 

16.  An electrostatic chuck according to Claim 15, wherein the conductive path 

electrically contacts the base through a conductive epoxy in the chamfered area. 

17.  An electrostatic chuck according to Claim 16, wherein the conductive path 

comprises a coating covering at least a portion of an outside edge of the 

electrostatic chuck, the conductive path wrapping underneath an insulator layer of 

the electrostatic chuck. 

18.  An electrostatic chuck according to Claim 1, further comprising at least one 

conductive pattern on the workpiece-contacting surface of the electrostatic chuck, 

the at least one conductive pattern electrically contacting the conductive path. 

19.  An electrostatic chuck according to Claim 18, wherein the at least one conductive 

pattern comprises a metal coated with a conductive coating. 

20.  An electrostatic chuck according to Claim 18, wherein the at least one conductive 

pattern comprises at least one of: a spoke extending towards the center of the 

electrostatic chuck; a ring around a gas hole of the electrostatic chuck; and a trace 

between at least one embossment on the workpiece-contacting surface of the 

electrostatic chuck. 

21.  An electrostatic chuck according to Claim 1, wherein the main field area of the 

electrostatic chuck comprises a polymer. 

22.  An electrostatic chuck according to Claim 21, wherein the main field area 

comprises at least one embossment extending above surrounding portions of the 

main field area, the at least one embossment comprising a polymer. 
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23.  An electrostatic chuck according to Claim 21, wherein the main field area 

comprises a surface resistivity in the range of from 108  to 1010  ohms per square. 

24.  An electrostatic chuck according to Claim 21, wherein the conductive path 

comprises a conductive coating, the conductive coating also covering at least 

portion of the main field area. 

a 

25.  An electrostatic chuck according to Claim 1, the main field area comprising a 
polymer comprising carbon nanotubes. 

26.  An electrostatic chuck according to Claim 25, wherein the polymer comprises 

least one of: carbon nanotube filled polyether imide; carbon nanotube filled 

polyether ether ketone; and carbon nanotube filled polyimide. 

at 


