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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
pyth comprising at least a portion of an electrical path to ground; and
a main field area of a workpiece-contacting surface of the
electroXatic chuck comprising a surface resistivity in the range of from about

10® to aboy¢ 10'* ohms per square.

10
2. An electrostatic huck according to Claim 1, wherein the conductive path
comprises a surfacd\esistivity of less than about 107 ohms per square.
3. An electrostatic chuck ackprding to Claim 2, wherein the conductive path
15 comprises a surface resistivi¥y in the range of from about 10°> ohms per
square to about 107 ohms per shyare.
4, An electrostatic chuck according to Yaim 1, wherein the conductive path
comprises diamond-like carbon,
20
5. An electrostatic chuck according to Claim 4, Waerein the conductive path
comprises doped diamond-like carbon.
-6. An electrostatic chuck according to Claim 5, wherein tB§ conductive path
25 comprises hydrogenated carbon doped with nitrogen.
7. An electrostatic chuck according to Claim 1, wherein the conducNyve path

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

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

wraps underneath an insulator layer of the electrostatic chuck.

An SAectrostatic chuck according to Claim 1, wherein the main field area

An electrostatg chuck according to Claim 10, wherein the main field area
comprises a surfdge resistivity in the range of from about 10° to about 10"!

ohms per square.

An electrostatic chuck acdQrding to Claim 1, wherein the electrostatic chuck
comprises a conductive groukding layer, at least a portion of which is
underneath an insulator layer oi\he electrostatic chuck, the conductive

grounding layer electrically contackpg the conductive path.

An electrostatic chuck according to Claity 12, wherein at least a portion of
the outside edge of the conductive groundin¥ layer is covered by the

conductive path.

An electrostatic chuck according to Claim 12, whereNy the conductive
grounding layer electrically contacts a grounding pin of'¥he electrostatic
chuck.

An electrostatic chuck according to Claim 12, further comprising!
electrically conductive epoxy layer underlying at least a portion of

conductive grounding layer.




WO 2012/033922 PCT/US2011/050841

10

15

20

25

30

16.

18.

19.

20.

21.

22,

-20 -

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.

An electrostatic chuck according to Claim 16, further comprising a
conductive coating on a workpiece-contacting surface of the at least one

embossment.

An e¥gctrostatic chuck according to Claim 17, wherein the conductive path of
the elecwostatic chuck and the conductive coating on the workpiece-
contacting\urface of the at least one embossment each comprise a diamond

like carbon cdeting.

An electrostatic chid¢k according to Claim 17, wherein the electrostatic chuck
comprises a conductivg grounding layer, at least a portion of which is
underneath an insulator 1Ayer of the electrostatic chuck, the conductive

grounding layer electrically ontacting the conductive path.

An electrostatic chuck according ) Claim 17, wherein a base of the
electrostatic chuck comprises a chanXered area on one or more edges of the

base.

An electrostatic chuck according to Claim 20N\wherein the conductive path
electrically contacts the base through a conducti¥ epoxy in the chamfered

arca.

An electrostatic chuck according to Claim 21, wherein thi\conductive path
comprises a coating covering at least a portion of an outside'jdge of the
electrostatic chuck, the conductive path wrapping underneath

layer of the electrostatic chuck,
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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.

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

conductive pattern comprises a metal coated with a conductive coating.

An eXctrostatic chuck according to Claim 23, wherein the at [east one

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

An electrostatic chuck accordingyjo Claim 26, wherein the main field area
comprises at least one embossment\xtending above surrounding portions of

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

An electrostatic chuck according to Claim 28, wherein the main field area
comprises a surface resistivity in the range of about 10% to about 10"
ohms per square.
An electrostatic chuck according to Claim 26, wherein tB§ conductive path

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

a portion of the main field area.
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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

¥ to about 10" ohms per squaré, the main field area comprising a polymer

comyprising carbon nanotubes.

An electrdgtatic chuck according to Claim 30, wherein the polymer
comprises atNeast one of: carbon nanotube filled polyether imide; carbon

nanotube filled Rolyether ether ketone; and carbon nanotube filled polyimide.
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CLAIMS
What is claimed is: *+ 1 i . ' '
An elecrostatic chuck, compnswg

a conductive path covering af Jeast a portion of a workpiece-contacting
surtdge of a gas seal ring of the electrostatic chuck, the conductive path
comprIng & coaring covering at least a portion of an ourside edge of the

ohms per square.

An electrostatic chuck acedxding to Claim 1, wherein the conductive path
camprises a surface resistivithof less than about 107 olns per square.

An electrostatic chuck accordmg 10 lﬂlm 2 wherem the conduetive path
comprises a syrface resistiviry in the ragge of from abour 10° chms per square 1o
about 107 chms per square.

An ¢lecrrostaric chuck accordln-r 10 Clmm 1, whgrein the conductive path
comprises dlamond ke carbon,

Anq elecrrostatic chuck according to Clajm 4, wherein thyconductive path
comprises doped diamond-like carbon.

An elecrrostaric chuck according.to C]aim'i, wherein the conducyve path
comprises hydrogenated carbon doped with nitrogen,

An elecrrostatic chuck according to Claim 1, wherein the conductive path
comprises a coating of 4 thickness less than abowut 1 micron,
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(Canceled) .A _‘ S

electrostatic chuék,according to Claim 1, wherein the conductive path wraps
uNemeath an insulator layer of the elecrrograric chuck.

Anele ostanc chuck accordmg w C]aun 1  wherein the main field areg

comprises 1hcon uarblde

An elecn-ostanv.. huck accordmg 10 CIaxm 10, wherein the main fleld area
comprises a surfac res:snvny in the range of from about 10” to about 10' ohms
per square.

An electrastaric chuck acedgding to Claim 1, wherein the elecirostatic chuck
comprises a conductive grdun ing layer, at leaéz 3 portion of which is undemeath
an insulawr layer ot the elecros ;c éhuf:k, the conductive grounding layer
electrically comacung the canducti paﬂL

An electrostatic chuck according to Claii\12, wherein at least a portion of the
outside edge of the conductive grounding ;l'a.. 115 covered by the conductive path,

An ¢lectrostatic chuck accprdipg ) Clai:li@'lz, whagein the conductive grounding
layer electrically contacts a grounding pin of the eleckostatic chuck.

An elecrrostatic chuck according to Claim 12, further compgising an clectrically

" conducrive epoxy Tayer underlying a1 least 3 portion of the colguetive grounding

16.

1212346 1

layer,

An electrostatic chuck accarding to Claim 1, wherein the main field ¢
cornprisas at least one embossment extending above syrrounding portionNg{ the
main field area, R

|AHENDED SHEET (ART. 34)
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Az electsostatic chick according to Clairi;515, further comprising a copductive

coaring on a workpiece~contucting surface of the at least one embossment.

n electrostaric chuck accordmg o Clcum 1'! wherein the conductive path of the

An elecrrostatic chuck acco mg 10 Clalm 17, wherein a base of the electrostatic
chuck comprises a chamfered (22 on one or more edges of the base.

An electrosiatic chuck according 10 1&5#‘:-20, wherein the conducrive path
electrically contacts the base through a\onduerive epoxy in the chamfered area.

An electrostatic chﬁé}; acqordigg toClam}i 2\ wherein the conductive path
comprises a coating covering at least a portion N an ourside edge of the
electrostatic chuck, the conductive path mpping derneath an insulator layer of
the elecwostaric chuck. |

An elecrrostatic chuck according 10 Claim 23, wherein the as least one

patiern compriscs & meial coared with & conductive coating.

(AWENDED SHEET (AR, 34)
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An electrostatic chu&k éccording to Claim 23, wherein the at least one conductive
pawern comprises at least one of: 4 spoke extending rowards the cenier of the

lecwrasmatic chuck, a ring around a gas holé of the electrostatic chuek; and 3 trace
weer at least.one embossmcm on the WOI‘LpIQCﬁ-CQnIdLng surface of the

clcc static chubiL

An electrogiaric chuck according o Claim 1, wherein the main field area of the
clectrostatic duck éompﬁses a polymer.

An electrostatic ¢hyek according to Claim 26, wherein the main field area
comprises at least ond\embossmeny extending above surrounding portions of the
main field area, the ar |eWst one embossment comprising a polymer.

An electrostatic chuck égﬁér g 10} Claun 26 wherein the main ficld area
comprises g surface reéisfivity iNhe range of trom sbout 10® 1o abowr 10" chms
per square. '

An electrostatic chuck according to Clai _"’6 wherein the conductive path
comprises a conducuve coatmg, the conduc Lve coating also covering af least a
portion of the main ﬁeld drea; v

An electrostatic chuek, comprising:

a conductive path elecrrically connecred to at ledgt a portion of a
workpiece-contacting surface of the elecrrostatic chuck, N\ conductive path
comprising ar least a portion of an electrical path to ground; ayd

a main field area of a workpiece-contacling surface of thi\electrosianic
chuck comprising 8 surface resistivity in the range of from about 10\ 10 about 1610
ohms per square, the main ﬁeld area LOmpI'ISHIg :] polymer comprising\carbon

[AMENDED SFEET (ART. 34)
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An electrostatic chuck acé‘ording fo Claim"'::l(.)', wherein the polymer comprises at
least one of: carbon nanotube filled polyerher imide; carbon nanotube filled
polyether ether ketone; and carbon nanotube filled polyimide.
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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 [east a portion of an outside edge of the
clectrostatic 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
10° 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 10® to 10" 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 Ieast 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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An electrostatic chuck according to Claim 1, wherein the main field area

comprises silicon carbide.

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

comprises a surface resistivity in the range of from 10° to 10'! ohms per square.

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 Iayer of the electrostatic chuck, the conductive grounding layer

electrically contacting the conductive path.

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.

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

layer electrically contacts a grounding pin of the electrostatic chuck.

An electrostatic chuck according to Claim 9, further comprising an electrically
conductive epoxy layer underlying at least a portion of the conductive grounding

layer.

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.

An electrostatic chuck according to Claim 1, wherein the electrostatic chuck
comprises a conductive grounding layer, at least a portion of which is undemeath
an insulator layer of the electrostatic chuck, the conductive grounding layer

electrically contacting the conductive path.
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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.

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

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

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 undemeath an insulator layer of

the electrostatic chuck.

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.

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

pattern comprises a metal coated with a conductive coating.

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.

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

electrostatic chuck comprises a polymer.

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.




23.

24,

25.

26.

221 -

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

comprises a surface resistivity in the range of from 10® to 10'° ohms per square.

An electrostatic chuck according to Claim 21, wherein the conductive path
comprises a conductive coating, the conductive coating also covering at least a

portion of the main field area.

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

An electrostatic chuck according to Claim 25, wherein the polymer comprises at
least one of: carbon nanotube filled polyether imide; carbon nanotube filled

polyether ether ketone; and carbon nanotube filled polyimide.




