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DETACHABLE BIASABLE ELECTROSTATIC CHUCK FOR HIGH
TEMPERATURE APPLICATIONS

FIELD
[0001] Embodiments of the present disclosure generally relate to substrate

processing systems, and more specifically, to a substrate support for use in

substrate processing systems.

BACKGROUND

[0002] Substrate supports are used for providing support to substrates within
substrate processing systems, such as a plasma processing chamber. A type of
substrate support includes an electrostatic chuck coupled to a lower assembly. An
electrostatic chuck generally includes one or more electrodes embedded within a
ceramic chuck body. The electrostatic chuck generally includes holes to flow heat
transfer fluid such as a gas from the lower assembly to between a support surface of
the electrostatic chuck and a backside of the substrate.

[0003] An electrostatic chuck may be detachable from the lower assembly to
reduce preventative maintenance time and reduce cost of replacement. However,
for high temperature applications, the electrostatic chuck can have misalignment
and thermal expansion effects with respect to feedthrough connections with the

lower assembly.

[0004] Accordingly, the inventors have provided an improved substrate support.

SUMMARY

[0005] Embodiments of a substrate support are provided herein. In some
embodiments, a substrate support for use in a substrate processing chamber
includes a lower assembly having a base plate assembly, wherein the base plate
assembly includes a plurality of electrical feedthroughs disposed about a central
protrusion; a ceramic puck disposed on the lower assembly and removeably coupled
to the base plate assembly, wherein the ceramic puck has an electrode disposed
therein that is electrically coupled to a first pair of electrical feedthroughs of the
plurality of electrical feedthroughs; and a flexible connector having a spiral portion
disposed between the ceramic puck and each of the plurality of electrical
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feedthroughs to allow for differences in thermal expansion of the ceramic puck and
the base plate assembly.

[0006] In some embodiments, a substrate support for use in a substrate
processing chamber includes a base plate assembly, wherein the base plate
assembly includes a central protrusion and a plurality of openings disposed about
the central protrusion; an electrical feedthrough disposed in each of the plurality of
openings; a ceramic puck removeably coupled to the base plate assembly via
fasteners coupled to a respective floating nut, wherein the ceramic puck has a first
side for receiving a substrate and a second side opposite the first side having an
interface ring extending from the second side, and wherein, when coupled, the base
plate assembly and the ceramic puck contact each other only at an interface
between the central protrusion and the interface ring; an electrode embedded in the
ceramic puck and electrically coupled to a first pair of the electrical feedthroughs;
and a first resistive heater embedded in the ceramic puck and electrically coupled to
a second pair of the electrical feedthroughs.

[0007] In some embodiments, a process chamber includes a chamber body having
a substrate support disposed within an inner volume of the chamber body, wherein
the substrate support comprises a cooling plate configured to circulate a coolant
therethrough; a base plate assembly disposed on the cooling plate, wherein the
base plate assembly includes a plurality of electrical feedthroughs comprising a first
pair of electrical feedthroughs and a second pair of electrical feedthroughs; a
ceramic puck disposed on and removeably coupled to the base plate assembly,
wherein the ceramic puck includes an electrode and a heater embedded therein,
wherein the electrode is electrically coupled to the first pair of electrical feedthroughs
and the heater is electrically coupled to the second pair of electrical feedthroughs;
and a flexible connector disposed between the ceramic puck and each one of the

plurality of electrical feedthroughs.

[0o0o8] Other and further embodiments of the present disclosure are described

below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present disclosure, briefly summarized above and
discussed in greater detail below, can be understood by reference to the illustrative
embodiments of the disclosure depicted in the appended drawings. However, the
appended drawings illustrate only typical embodiments of the disclosure and are
therefore not to be considered limiting of scope, for the disclosure may admit to
other equally effective embodiments.

[0010] Figure 1 depicts a schematic side view of a process chamber having a
substrate support in accordance with at least some embodiments of the present

disclosure.

[0011] Figure 2 depicts a schematic side view of a substrate support in accordance
with at least some embodiments of the present disclosure.

[0012] Figure 3 depicts a partial isometric view of a base plate assembly in
accordance with at least some embodiments of the present disclosure.

[0013] Figure 4 depicts a cross-sectional view of a connection interface between a
ceramic puck and a base plate assembly in accordance with at least some

embodiments of the present disclosure.

[0014] Figure 5 depicts an isometric view of a floating nut in accordance with at
least some embodiments of the present disclosure.

[0015] Figure 6 depicts a cross-section view of a connection interface between a
ceramic puck and a base plate assembly in accordance with at least some
embodiments of the present disclosure.

[0016] Figure 7 depicts a cross-section view of a connection interface between a
ceramic puck and a base plate assembly in accordance with at least some
embodiments of the present disclosure.

[0017] To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the figures. The
figures are not drawn to scale and may be simplified for clarity. Elements and
features of one embodiment may be beneficially incorporated in other embodiments
without further recitation.
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DETAILED DESCRIPTION

[0018] Embodiments of substrate supports for use in a substrate processing
chamber are provided herein. The substrate support includes a detachable
electrostatic chuck disposed on a lower assembly. The lower assembly includes a
base plate assembly coupled to a hollow shaft. The electrostatic chuck comprises a
ceramic puck having a support surface to support a substrate. The ceramic puck is
disposed on the base plate assembly of the lower assembly. In some embodiments,
a gas channel extends from a bottom of the substrate support to a top surface of the
electrostatic chuck (e.g., top surface of the ceramic puck). The gas channel is
configured to provide backside gas, such as nitrogen (N) or helium (He) or argon
(An), to the top surface of the electrostatic chuck to act as a heat transfer medium.

[0019] The electrostatic chuck includes one or more embedded electrodes. In
some embodiments, the electrostatic chuck includes one or more heating elements.
The base plate assembly houses a plurality of electrical feedthroughs configured to
provide power to electronic components in the electrostatic chuck. In some
embodiments, the electrical feedthroughs are rated for high voltage applications. In
some embodiments, the electrical feedthroughs have a DC power rating of up to
about 1.5 kV and DC current rating of up to about 7.5A. In some embodiments, the

electrostatic chuck is heated to up to 450 degrees Celsius.

[0020] Figure 1 depicts a schematic side view of a process chamber (e.g., a
plasma processing chamber) having an electrostatic chuck in accordance with at
least some embodiments of the present disclosure. In some embodiments, the
plasma processing chamber is an etch processing chamber. However, other types
of processing chambers configured for different processes can also use or be
modified for use with embodiments of the electrostatic chuck described herein.

[0021] The chamber 100 is a vacuum chamber which is suitably adapted to
maintain sub-atmospheric pressures within a chamber interior volume 120 during
substrate processing. The chamber 100 includes a chamber body 106 covered by a
lid 104 which encloses a processing volume 119 located in the upper half of
chamber interior volume 120. The chamber 100 may also include one or more
shields 105 circumscribing various chamber components to prevent unwanted
reaction between such components and ionized process material. The chamber
4
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body 106 and lid 104 may be made of metal, such as aluminum. The chamber body
106 may be grounded via a coupling to ground 115.

[0022] A substrate support 124 is disposed within the chamber interior volume 120
to support and retain a substrate 122, such as a semiconductor wafer, for example,
or other such substrate as may be electrostatically retained. The substrate support
124 may generally comprise an electrostatic chuck 150 disposed on a lower
assembly 136. The lower assembly 136 includes a hollow support shaft 112 for
supporting the electrostatic chuck 150. The electrostatic chuck 150 comprises a
ceramic puck 152 having one or more electrodes 154 disposed therein. The hollow
support shaft 112 provides a conduit to provide, for example, backside gases,
process gases, fluids, coolants, power, or the like, to the electrostatic chuck 150.

[0023] In some embodiments, the hollow support shaft 112 is coupled to a lift
mechanism 113, such as an actuator or motor, which provides vertical movement of
the electrostatic chuck 150 between an upper, processing position (as shown in
FIG. 1) and a lower, transfer position (not shown). The lower assembly 136 includes
a bellows assembly 110 disposed about the hollow support shaft 112, The bellows
assembly 110 is coupled between the electrostatic chuck 150 and a bottom surface
126 of chamber 100 to provide a flexible seal that allows vertical motion of the
electrostatic chuck 150 while preventing loss of vacuum from within the chamber
100. The bellows assembly 110 also includes a lower bellows flange 164 in contact
with an o-ring 165 or other suitable sealing element which contacts the bottom

surface 126 to help prevent loss of chamber vacuum.

[0024] The hollow support shaft 112 provides a conduit for coupling a backside gas
supply 141, a chucking power supply 140, and RF sources (e.g., RF plasma power
supply 170 and RF bias power supply 117) to the electrostatic chuck 150. The
backside gas supply 141 is disposed outside of the chamber body 106 and supplies
gas to the electrostatic chuck 150 via gas conduit 142 to control the temperature or
pressure and/or a temperature profile or pressure profile on the support surface of
the electrostatic chuck 150 during use. In some embodiments, RF plasma power
supply 170 and RF bias power supply 117 are coupled to the electrostatic chuck 150

via respective RF match networks (only RF match network 116 shown). In some
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embodiments, the substrate support 124 may alternatively include AC, DC, or RF

bias power.

[0025] A substrate lift 130 can include lift pins 109 mounted on a platform 108
connected to a shaft 111 which is coupled to a second lift mechanism 132 for raising
and lowering the substrate lift 130 so that the substrate 122 may be placed on or
removed from the electrostatic chuck 150. The electrostatic chuck 150 may include
thru-holes to receive the lift pins 109. A bellows assembly 131 is coupled between
the substrate lift 130 and bottom surface 126 to provide a flexible seal which

maintains the chamber vacuum during vertical motion of the substrate lift 130.

[0026] The chamber 100 is coupled to and in fluid communication with a vacuum
system 114 which includes a throttle valve (not shown) and vacuum pump (not
shown) which are used to exhaust the chamber 100. The pressure inside the
chamber 100 may be regulated by adjusting the throttle valve and/or vacuum pump.
The chamber 100 is also coupled to and in fluid communication with a process gas
supply 118 which may supply one or more process gases to the chamber 100 for

processing a substrate disposed therein.

[0027] A temperature of the electrostatic chuck 150 may be adjusted to control the
temperature of the substrate. For example, the electrostatic chuck 150 may be
heated using one or more heating elements (e.g., first heater element 172 and
second heater element 174) that are embedded, such as a resistive heater. The
first heater element 172 and the second heater element 174 are coupled to a heater
power supply 180. The heater power supply 180 may include one power supply to
provide power to both the first heater element 172 and the second heater element
174 or multiple power supplies coupled to each respective heater element.

[0028] In operation, for example, a plasma 102 may be created in the chamber
interior volume 120 to perform one or more processes. The plasma 102 may be
created by coupling power from a plasma power source (e.g., RF plasma power
supply 170) to a process gas via one or more electrodes near or within the chamber
interior volume 120 to ignite the process gas and creating the plasma 102. A bias
power may also be provided from a bias power supply (e.g., RF bias power supply
117) to the one or more electrodes 154 within the electrostatic chuck 150 to attract

ions from the plasma towards the substrate 122.
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[0029] Figure 2 depicts a schematic side view of a substrate support 124 in
accordance with at least some embodiments of the present disclosure. The
substrate support 124 includes a ceramic puck 152 removeably coupled to the lower
assembly 136. The lower assembly 136 of the substrate support 124 includes a
base plate assembly 204 coupled to a lower plate 208. The lower plate 208 is
coupled to the hollow support shaft 112. The base plate assembly 204, the lower
plate 208, and the hollow support shaft 112 define a first plenum 234. In some
embodiments, the first plenum is at atmospheric pressure during use. The ceramic
puck 152 is removeably coupled to the base plate assembly 204. The ceramic puck
152 includes a first side 236, or upper surface, to support a substrate and a second
side 238, or lower surface, removeably coupled to the base plate assembly 204. In
some embodiments, the ceramic puck 152 is made of aluminum nitride (AIN).

[0030] In some embodiments, the base plate assembly 204 is made of a metal
such as stainless steel. In some embodiments, one or more outer surfaces of the
base plate assembly 204 are texturized to increase a surface emissivity of the base
plate assembly 204. The increased surface emissivity enhances heat dissipation
from the chuck to the base plate assembly 204. In some embodiments, the base
plate assembly 204 may be texturized via a suitable mechanical or chemical
process, for example, by sandblasting or grit blasting. In some embodiments, the
base plate assembly 204 includes a central plate 202 and a central protrusion 216
extending upwards from an upper surface of the central plate 202. In some
embodiments, the central protrusion 216 has a cylindrical shape. In some
embodiments, the base plate assembly 204 further includes a first leg 218 extending
upwards from the central plate 202 in the same direction as the central protrusion
216. In some embodiments, the base plate assembly 204 includes a second leg
224 extending radially outwards from the first leg 218. In some embodiments, the
base plate assembly 204 includes an outer lip 226 extending downwards from the
second leg 224 towards the central plate 202. In some embodiments, the lower
plate 208 is coupled to the outer lip 226 of the base plate assembly 204. The central
protrusion 216 includes a central opening 242 coupled to the backside gas supply
141.
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[0031] The central plate 202 includes a plurality of openings 230 about the central
protrusion 216. An electrical feedthrough 228 is disposed in each opening of the
plurality of openings 230. In some embodiments, a terminal 232 extends outwards
from the second side 238 of the ceramic puck 152 opposite each of the electrical
feedthroughs 228 to electrically couple each of the electrical feedthroughs 228 to an
electronic component in the ceramic puck 152 (e.g., electrode 154, first heater
element 172, second heater element 174).

[0032] In some embodiments, an isolator ring 206 is disposed on the central plate
202 and configured to electrically isolate adjacent electrical feedthroughs 228 to
advantageously prevent arcing. The isolator ring 206 includes a central opening 244
disposed about the central protrusion 216. In some embodiments, the isolator ring
206 includes a plurality of openings 214 about the central opening 244
corresponding with locations of the electrical feedthroughs 228. In some
embodiments, one electrical feedthrough 228 and one corresponding terminal 232
are coupled within each opening of the plurality of openings 214. In some
embodiments, the isolator ring 206 is made of aluminum oxide (Al203). In some
embodiments, the isolator ring 206 is disposed between the central protrusion 216
and the first leg 218.

[0033] In operation, the plasma 102 created in the chamber interior volume 120
may heat up the substrate and the ceramic puck 152. To cool the ceramic puck
152, in some embodiments, a cooling plate 212 is disposed between the base plate
assembly 204 and the lower plate 208 and coupled to the base plate assembly. The
cooling plate 212 includes a channel 222 coupled to a coolant source 210 and
configured to circulate a coolant through the channel 222 to cool the cooling plate
212. In some embodiments, the coolant is water. The base plate assembly 204 and
the ceramic puck 152 may be cooled by the cooling plate 212 via conduction and
radiation. In some embodiments, the cooling plate 212 is made of nickel-plated
copper, or stainless steel. In some embodiments, the cooling plate 212 is disposed
between the central plate 202 and the second leg 224. In some embodiments, the
cooling plate 212 is disposed between the central plate 202 and the outer lip 226 of
the base plate assembly 204.
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[0034] |n some embodiments, a thermocouple 240 is disposed in the ceramic puck
152 to measure a temperature of the ceramic puck 152. The thermocouple 240 is
coupled to a controller 220, such as a PID controller, to advantageously control a
temperature of the ceramic puck 152 and maintain thermal stability. To increase a
temperature of the ceramic puck 152, one or more heating elements (e.g., first
heater element 172, second heater element 174) are energized. To decrease a
temperature of the ceramic puck 152, electrical power supplied to the heating
elements is decreased. Coolant circulated through the cooling plate 212 additionally
helps in maintaining the thermal stability of the ceramic puck 152 at a desired
temperature setpoint under process conditions that use high DC/RF plasma power
and high RF bias power.

[0035] Figure 3 depicts a partial isometric view of a base plate assembly in
accordance with at least some embodiments of the present disclosure. In some
embodiments, as shown in Figure 3, there are seven electrical feedthroughs 228. In
some embodiments, the base plate assembly 204 can accommodate more than
seven or less than seven electrical feedthroughs 228. In some embodiments, a first
pair of electrical feedthroughs 228A, 228B are coupled to leads of the electrode 154
at one end and to leads to the chucking power supply 140 at a second end. In some
embodiments, a second pair of electrical feedthroughs 228D, 228E are coupled to
leads of the first heater element 172 at one end and to leads to the heater power
supply 180 at a second end. In some embodiments, a third pair of electrical
feedthroughs 228A, 228B are coupled to leads of the second heater element 174 at
one end and to leads to the heater power supply 180 at a second end. In some
embodiments, electrical feedthrough 228C is for a center tap configured to measure
a floating voltage of the substrate when a bias voltage (e.g., RF/AC bias) is applied

to the substrate support 124.

[0036] In some embodiments, electrical feedthrough 228A is adjacent electrical
feedthrough 228B. In some embodiments, the first pair of electrical feedthroughs
228A, 228B, the second pair of electrical feedthroughs 228D, 228E, and the third
pair of electrical feedthroughs 228F, 228G are disposed about 3.0 inches to about
4.0 inches from a center (e.g., central axis 410) of the central plate 202. In some

embodiments, the electrical feedthrough 228C for the central tap is disposed about
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1.0 inch to about 2.0 inches from the center of the central plate 202. In some
embodiments, the terminals 232 of the ceramic puck 152 are arranged similar to the
electrical feedthroughs 228.

[0037] In some embodiments, the base plate assembly 204 includes upper tabs
308 extending radially outwards from the central protrusion 216. In some
embodiments, the upper tabs 308 are two upper tabs 308 diametrically opposed
about the central protrusion. In some embodiments, the upper tabs 308 include an
opening 304 to accommodate a fastener 302 therethrough. In some embodiments,
an upper surface 310 of the central protrusion 216 includes a raised lip 312 about
the central opening 242. In some embodiments, the raised lip 312 defines a contact
surface between the base plate assembly 204 and the ceramic puck 152. In some
embodiments, as shown in Figure 7, the upper surface 310 of the central protrusion
216 is flat to advantageously provide a better seal between the base plate assembly
204 and the ceramic puck 152.

[0038] Figure 4 depicts a cross-sectional view of a connection interface between a
ceramic puck and a base plate assembly in accordance with at least some
embodiments of the present disclosure. In some embodiments, the ceramic puck
152 includes an interface ring 404 extending from the second side 238 of the
ceramic puck 152. In some embodiments, the interface ring has an outer diameter
of about 1.0 inch to about 1.7 inches. In some embodiments, a bottom surface of
the interface ring 404 and a top surface of the raised lip 312 define a contact area

between the base plate assembly 204 and the ceramic puck 152.

[0039] In some embodiments, a contact area 426 between the ceramic puck 152
and base plate assembly 204 is advantageously minimized to promote temperature
uniformity of the ceramic puck 152. A larger contact area between the ceramic puck
152 and the base plate assembly 204 can lead to the base plate assembly 204
acting as a heat sink. In some embodiments, a gap 412 is disposed between the
ceramic puck 152 and the base plate assembly 204 outside of the contact area 426
between the interface ring 404 and the central protrusion 216.

[0040] In some embodiments, a first tube 418 is coupled to the interface ring 404
radially inward from the contact area 426. In some embodiments, the first tube 418

is brazed or welded to the interface ring 404. In some embodiments, a second tube
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420 is coupled to the first tube 418. In some embodiments, the second tube 420 is
brazed or welded to the first tube 418. A central through hole 422 extends through
the ceramic puck 152 (e.qg., through the interface ring 404, the first tube 418, and the
second tube 420) to provide a gas passage to the first side 236 of the ceramic puck
152 from the backside gas supply 141 via the central opening 242 of the base plate
assembly 204.

[0041] In some embodiments, a seal 430 is disposed between the second tube
420 and sidewalls of the central opening 242 of the base plate assembly 204 to
reduce or prevent gas leak. In some embodiments, the seal 430 is a canted spring.
In some embodiments, the seal 430 is made of a metal alloy comprising nickel-
chromium to provide electrical contact as well as a gas seal. In some embodiments,
the second tube 420 includes an upper annular ledge 424 and a lower annular ledge
428 about a body of the second tube 420, with the seal 430 disposed therebetween.
In some embodiments, the lower annular ledge 428 tapers radially inwards and
downwards corresponding with a shape of the sidewalls of the central opening 242
so that the seal 430 is further compressed as the lower annular ledge 428 is urged

downwards. .

[0042] In some embodiments, the base plate assembly 204 includes lower tabs
406 extending radially outwards from the central protrusion 216. The each of the
lower tabs 406 include an opening 432 to accommodate the fastener 302. Each
opening 432 of the lower tabs 406 is aligned with a corresponding opening 304 of
the upper tab 308. The upper tabs 308 are spaced from the lower tabs 406. In
some embodiments, a floating nut 408 is partially disposed in each of the lower tabs
406.

[0043] In some embodiments, as shown in Figure 4, two fasteners 302 are
disposed in fastener openings 416 of the ceramic puck 152 to couple the ceramic
puck 152 to the base plate assembly. In some embodiments, the two fasteners 302
are disposed about 0.8 inches to about 1.1 inches from a central axis 410 of the
ceramic puck 152. Each of the fasteners 302 is disposed through the opening 304
in the upper tab 308 and into the floating nut 408 disposed in the lower tab 406. A
diameter of the fastener 302 is less than a diameter of opening 304 and opening
432. The floating nut 408 advantageously allows the fastener 302 to move within
11
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the opening 304 and the opening 432 in response to thermal expansion of the
ceramic puck 152 when heated to high temperatures.

[0044] Figure 5 depicts an isometric view of a floating nut 408 in accordance with
at least some embodiments of the present disclosure. In some embodiments, the
floating nut 408 includes a body 508 having an opening 504. In some embodiments,
the opening 504 includes a countersunk hole to aid in self-centering the fasteners
302 when inserted from the top (e.g., during blind installation). The body 508 has an
upper surface 514 and a lower surface 516. A central protrusion 510 extends from
the lower surface 516 about the opening 504. An outer sidewall of the central
protrusion 510 tapers radially inwards as the central protrusion 510 extends away
from the body 508. The central protrusion 510 is sized to fit into the openings 432 of
the lower tabs 406.

[0045] A pair of first legs 502 extend from the lower surface 516 on opposite sides
of the opening 504. The pair of first legs 502 are spaced to straddle the lower tabs
406. A pair of second legs 506 extend from the upper surface 514 on opposite sides
of the opening 504. In some embodiments, the pair of second legs 506 are
disposed closer to the opening 504 than the pair of first legs 502. The pair of
second legs 506 are spaced so that they are wider than the upper tabs 308. In use,
the floating nut 408, when coupled to the fastener 302, can move in radial and axial
directions while being retained between the upper tab 308 and the lower tab 406.

[0046] Figure 6 depicts a cross-section view of a connection interface between a
ceramic puck and a base plate assembly in accordance with at least some
embodiments of the present disclosure. In some embodiments, the thermocouple
240 is disposed through the central protrusion 216 of the base plate assembly 204
and partially through the ceramic puck 152. In some embodiments, the
thermocouple 240 has a non-contact tip which picks up heat by radiation. In some
embodiments, the thermocouple 240 is surrounded by a metallic sleeve 614. In
some embodiments, a biasing element 616, such as a spring, is disposed about the
thermocouple 240 to urge a top surface 618 of the thermocouple 240 towards the
metallic sleeve 614. In some embodiments, the ceramic puck 152 has an opening
608 for the thermocouple 240 that is larger in diameter than an outer diameter of the
thermocouple 240 to advantageously prevent the thermocouple 240 from contacting
12
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a sidewall of the opening 608 when the ceramic puck 152 undergoes thermal
expansion and contraction.

[0047] In some embodiments, as shown in Figure 7, the thermocouple 240 is a
contact-type thermocouple. For example, the contact-type thermocouple may
include a biasing element such as a spring, bellows, or the like, to press the top
surface 618 of the thermocouple against the ceramic puck 152 to generate a
temperature reading. In some embodiments, the biasing element 616 includes a
spring member. In some embodiments, the biasing element includes a bellows 704.
For example, the bellows 704 may be disposed between a first portion 710 of the
metallic sleeve 614 and a second portion 720 of the metallic sleeve 614. In some
embodiments, the base plate assembly 204 may include a hole to accommodate the
thermocouple 240. In some embodiments, the hole extends through the central
protrusion 216 from the upper surface 310.

[0048] Referring back to Figure 6, in some embodiments, the thermocouple 240 is
coupled to a lower surface 612 of the central plate 202. In some embodiments, the
central opening 242 of the base plate assembly has a first portion 604 and a second
portion 606. In some embodiments, the second portion 606 extends at an angle
with respect to the first portion 604 and away from the thermocouple 240 to allow
space for welding the thermocouple 240 to the lower surface 612 of the central plate
202.

[0049] In some embodiments, each of the plurality of electrical feedthroughs 228
include a conductive core 624 surrounded by a ceramic sleeve 622. In some
embodiments, the conductive core 624 includes a threaded shaft 626 at one end. In
some embodiments, the conduct core 624 includes a threaded opening 638 at an
end opposite the threaded shaft 626. In some embodiments, a lead from a power
supply (e.g., chucking power supply 140, heater power supply 180) is coupled to the

conductive core 624 via a fastener 636 disposed through the threaded opening 638.

[0050] In some embodiments, a metal sleeve 620 is coupled to and disposed
about the ceramic sleeve 622 near the one end proximate the threaded shaft 626.
The metal sleeve 620 is coupled to the base plate assembly 204. In some

embodiments, the metal sleeve 620 is U-shaped to accommodate any thermal
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expansion of the electrical feedthrough 228. In some embodiments, a washer 634 is
disposed between the fastener 636 and the ceramic sleeve 622.

[0051] In some embodiments, a flexible connector 630 is disposed between each
terminal 232 of the ceramic puck 152 and each of the plurality of electrical
feedthroughs 228 to advantageously allow for radial movement of the terminal 232
with respect to the electrical feedthrough 228 due to thermal expansion of the
ceramic puck 152 and for taking care of any positional inaccuracies between the
ceramic puck terminal axes and electrical feedthrough axes on the base plate

assembly.

[0052] In some embodiments, the flexible connector 630 includes an opening at a
first end 652 to receive the terminal 232 extending from the ceramic puck 152. In
some embodiments, the flexible connector 630 includes an opening at a second end
632 to receive the conductive core 624 of one of the plurality of electrical
feedthroughs 228. In some embodiments, a ceramic washer 648 is disposed
between the flexible connector 630 and the electrical feedthrough 228 to provide
electrical isolation to ground. In some embodiments, the flexible connector 630 has
a spiral portion 640 between the first end 652 and the second end 632. The spiral
portion 640 is configured to advantageously allow the flexible connector 630 to flex
when under a radial load (e.g., from thermal expansion) while maintaining electrical
contact between the terminal 232 and the electrical feedthrough 228. In some
embodiments, the flexible connector 630 is made of a metal alloy comprising nickel-
chromium.

[0053] In some embodiments, the flexible connector 630 has an annular groove
644 about the terminal 232. In some embodiments, a biasing element 642 is
disposed in the annular groove 644 to enhance electrical contact between the
terminal 232 and the flexible connector 630. In some embodiments, the biasing
element 442 is a canted spring. In some embodiments, the biasing element 442 is
made of a metal alloy comprising nickel-chromium.

[0054] While the foregoing is directed to embodiments of the present disclosure,
other and further embodiments of the disclosure may be devised without departing

from the basic scope thereof.
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