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HIGH TEMPERATURE HEATED SUPPORT PEDESTAL IN A DUAL LOAD LOCK
CONFIGURATION

BACKGROUND
Field

{0001} Embodiments of the present disclosure generally relate o load lock

chamber including two chamber volumes and at least one chamber volume is
configured for processing a subsirate. More particularly, the present disclosure

relates to a heated support pedestal for use in a dual ioad lock chamber.
Description of the Related Art

{0002] Ultra-large-scale integrated (ULSH circuit devices may include more than
one million electronic devices (e.g., transistors) that are formed on a semiconductor
substrate, such as a silicon (5i) substrate, and which cooperate to perform various

functions within the device.

10003} Conventional electronic device manufacturing systems often include
muitiple process chambers and one or more load lock chambers surrounding, and
connected to, a transfer chamber. These elecironic device manufacturing systems
employ a transfer robot housed within the transfer chamber, and which is adapted {o
transport subsirates between the various process chambers and the [oad lock

chambers.

{0804] in order 1o add additional processes desired for certain elecironic devices
{e.¢., substrate) manufacture, or to add additional processes within a particular tool,
a load lock chamber, e.g., a chamber disposed between, and selectively isolaled
from, the transfer chamber and a different environment, may be utilized to perform
one or more processes on a substrate disposed therein. For example, the substrale
may be heated while in the load lock chamber. Additionally, an eich process, for
example a sputter sich cleaning process, may be performed on the substrate while

in the load lock chamber.

[0005] However, typical support pedestals in current load lock chambers are

fabricated from an aluminum material which limits the amount of heat that may be
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applied to the substrate localed thereon. For example, the application of excessive
heat will cause deformation of the support pedestal. Additionally, in certain eich
processes, the support pedestal is reactive with some gases ulilized in the eich

procaess.,

SUMMARY

{00086] Embodiments of the present disclosure provide a heated support pedestal
including a body comprising a ceramic material, a support arm extending radially
outward from a periphery of the body and coupled to a shaft, and a conduit disposed
within the shaft and through the body to connect 1© a groove pattern formed in a

surface of the body.

{80071 One embodiment of the present disclosure provides load lock chamber
having a chamber body defining a first chamber volume and a second chamber
volume isolated from the first chamber volume, and a heated support pedestal
disposed in the second chamber volume. The heated support pedestal includes a
body comprising a ceramic material, and a support arm exiending radially outward
from a periphery of the body that is coupied 1o a shaft. The load lock chamber also
includes a remote plasma source connected {o the second chamber volume for

supplying a plasma to the second chamber volume.

{0008} Ancther embodiment of the present disclosure provides a load lock
chamber having a chamber body defining a first chamber volume and a second
chamber volume isolated from the first chamber volume, and a heated support
pedestal disposed in the second chamber volume. The heated support pedestal
comprises a body comprising a ceramic material, a support arm extending radially
outward from a periphery of the body thal is coupled to a shaft, and a vacuum
conduil disposed within the shaft and through the body to connect with a groove
pattern formed in a surface of the body. The load lock chamber also includes a
remote plasma source connected o the second chamber volume for supplving a

plasma to the second chamber volume.
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BRIEF DESCRIPTION OF THE DRAWINGS

{0609] So that the manner in which the above recited features of the prasent
disclosure can be understood in detail, a more particular description of the
disclosure, briefly summarized above, may be had by reference to embodiments,
some of which are iliustrated in the appended drawings. i is 10 be noled, however,
that the appended drawings illustrate only typical embodiments of this disclosure and
are therefore not o be considered limiting of its scope, for the disclosure may admit

to other equally effective embodiments.

{0010} Figure 1A is a schematic sectional view of a dual load lock chamber

according to one embodiment of the present disclosure.

00413 Figure 1B is a schematic sectional view of the dual load lock chamber of

Figure 1A during processing. .
{00123 Figure 2 is a schemaitic top view of the second chamber body of Figure 1A

{00131 Figure 3 is a perspective view of one embodiment of a heated support

pedesial assembly that may be utilized with the load lock chamber of Figure 1A.
[0014] Figure 4 is a boltom plan view of the adaptor of Figure 3.

{0015] Figure 5 is a schematic plan view of the heated support pedestal assembly

showing the groove pattern and the center vacuum passage.

[00186] Figure 8 is a perspective view of another embodiment of a heated support

pedestal assembly that may be utilized with the load lock chamber of Figure 1A.

{00171 Figure 7 is a perspective view showing a botiom of the heated support

pedestal assembly of Figure 6.

[0018] Figure 8 is a side view of the heated support pedestal assembly along

lines 8-8 of Figure 7.

[0019] Figure 8 is an enlarged cross-sectional view of the side view of Figure 8.
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{0020} To facilitate understanding, identical reference numerals have been used,
where possible, to designaie identical elemenis that are common to the figures. ltis
contemplated that elements disclosed in one embodiment may be beneficially

ytilized on other embodiments without specific recitation

DETAILED DESCRIPTION

{0021} Embodiments of the present disclosure generally relate o load lock
chamber including two chamber volumes and at least one chamber volume is
configured for processing a subsirate. More particularly, o a heated support
pedestal for use in a dual load lock chamber. Embodiments of the healed support
pedestal include the capacity to heat a subsirate disposed thereon o high
temperatures up to and exceeding 550 degrees Celsius {C). "High temperature”
may be defined hersin as a lemperature at or near the solidus temperature of
aluminum, for example about 550 degrees C to 600 degrees C. At these high
temperatures, aluminum materials can deflect and/or distort. Embodiments of the
present disclosure additionally relate to a dual load lock chamber including fwo
isolated chamber volumes, wherein at least one chamber volume is configured for
processing a substrate, for exampie, by exposing the substrate to reactive species of

a gas, such as fluorine containing gases.

{0022] One embodiment of the preseni disclosure provides a load lock chamber
having at least two isolated chamber volumes formed in a body assembly. The fwo
isolated chamber volumes may be vertically stacked or disposed side-by-side. The
two chamber volumes are independenily operable {o increase throughput. In one
embodiment, a first chamber volume is configured (o expose a subsirate disposed
therein to reactive species. The second chamber volume is utilized only to exchange
the substrate between adjoining snvironments, such as batween the environment of

a factory interface and the environment of a transfer chamber.

00233 One embodiment of the present disclosure provides a load lock chamber
including a thin, heated, subsirate support pedesial for heating the substrate therein
and a showerhead disposed over the thin heated substrate support pedestal for

uniformly supplying one or more processing gases o the substrate in the load lock
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chamber. In one embodiment, the showerhead is connected to a remole plasma

source to supply reactive species o the [oad lock chamber through the showerhead.

[0024] Figure 1A is a schematic sectional view of a dual load lock chamber 100
according 1o one embodiment of the present disclosure. The dual load lock chamber
100 includes a first chamber volume 110 for fransferring a substrate 104, and a
second chamber volume 120 for transferring and processing a substrate 104, The
second chamber volume 120 and the first chamber voiume 110 are vertically stacked

one over the other and are fluidly isclated from one ancther.

{0025] The dual ioad iock chamber 100 includes a chamber body assembly 103.
in one embodiment, the chamber body assembly 103 includes a first chamber body
111 and a second chamber body 121 coupled {ogether 1o define a unitary structure
housing the first and second chamber volumes 120, 110. While the first chamber
body 111 and the second chamber body 121 are vertically stacked, it is
contemnplated the first chamber body 111 and the second chamber body 121 may be

positioned horizontally (e.g., side-by-side).

{00286} The first chamber volume 110 is defined by the first chamber body 111
and a chamber base 112 attached to the first chamber body 111. The first chamber
body 111 has a top wall 118 and sidewalls 119. The {op wall 118, side walls 119
and the chamber base 112 enclose the first chamber volume 110, A substrate
support mechanism 145 in the first chamber volume 110, which is configured to
support a subsirate 104 and exchange a substrate with subsirate transfer devices,
such as substrate transfer robots, is disposed in the first chamber volume 110, In
one embodiment, the subsirate support mechanism 145 includes three or more
supporting pins 113 for supporting a backside 104b of the subsirate 104. In one
embodiment, the supporting pins 113 are fixed to extend from the first chamber body
111 or the chamber base 112. The supporting pins 113 are positioned o interact

with substrate transfer devices.

00271 The second chamber volume 120 and the first chamber volume 110 are
fluidly coupled to a vacuum system 150. In one embodiment, pressures in the
second chamber volume 120 and the first chamber volume 110 are conirolled

independently from one ancther. Pressure(s) of about 4 Torr to about 12 Torr may
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be provided in one or both of the first chamber volume 110 and the second chamber

volume 120.

[0028] The second chamber volume 120 of the dual lvad lock chamber 100
includes a showerhead 129, a heated support pedestal 132, and a lift hoop assembily
144. The showerhead 129 is disposed over the heated support pedestal 132. The
lift hoop assembly 144 is configured 1o confine a processing environment within the

second chamber volume 120,

{0029] The second chamber volume 120 is defined by sidewalls 122 of the
second chamber body 121, a lid liner 127 disposed over the sidewalis 122, a boitom
wall 123 of the second chamber body 121, and a top wall 118 of the first chamber
body 111. The lid liner 127 has an inner lp 1273 forming a central opening 127¢.
The inner lip 127a supports a showerhead 1289 and a source adaptier piate 128
thereover. The lid liner 127 alsc includes a cavity 127b that surrounds the
showerhead 128, In one embodiment, the lid liner 127 is removably disposed over

the second chamber body 121 o allow access o chamber componenis.

(0030} The showerhead 129 includes a face plate 129d having a plurality of
through holes 12%a formed therethrough and a back plate 128¢ having a ceniral
opening 128e. The face plate 128d and the back plate 128¢ enciose an inner
volume 128b. The inner volume 128b serves as a plenum for enhancing the radial
uniformity, across a substrate on the support pedestal 132, of gas provided info the
second chamber volume 120 through ihe through holes 128a formed through the
face plate 128d.

{00313 The source adapter plate 128 is disposed above the back plate 129¢ of the
showerhead 128. The source adapier plate 128 has a central opening 128a aligns
with the central opening 128e of the showerhead 128, A remote plasma source 130
is in fluid communication with the inner volume 128b of the showerhead 128 through
a quartz insert 131 disposed in the openings 12%e and 128a. Disassociated reactive
spacies from the remote plasma source 130 enters the second chamber volume 120
by flowing through the quartz insert 131, the inner volume 128b of the showerhead
129, and then through the through holes 128a of the showerhead 128.
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{0032} In one embodiment, the showerhead 129 is fabricated from quariz such
that surfaces of the inner volume 128b exposed to the reactive species within the
plenum are lined by quartz. The guartz insert 131 and the showerhead 129 shield
metal chamber components from being exposed 1o the reactive species provided

from the remote plasma source 130.

(0033} The remote plasma source 130 is generally connected 1o one or more gas
paneis for supplying one or more processing gas to the upper chamber volume 110
through the remote plasma source 130. In one embodiment, the remote plasma
source 130 is connecled o a first gas panel 101 configured for providing processing
gases for an abatement process to remove residual material from the substrate after
an etching process is performed thereon and a second gas panel 102 configured for
providing processing gases for an ashing process o remove photoresist from the
substrate. Flucrine containing gases may also be provided by the first gas panel 101

or the second gas panel 102.

{0034] The heated support pedestal 132 is configured io fit within the second
chamber volume 120 of the dual load iock chamber 100. The heated support
pedestal 132 is positioned and configured o be substantially thermally insulated
from the chamber boedy assembly 103. In one embodiment, the heated support
pedestal 132 is configured to heat the substrate 104 up to 550 degrees C, or greater,

while the chamber body assembly 103 remains cool, or is actively cocled.

{0035] in one embodiment, the heated support pedesial 132 includes a heater
135. The heater 135 may be a resistive heating slement or conduits arranged to flow
a heat transfer fluid therethrough. The heated support padestal 132 has a substrate
receiving surface 133 that is configured to support the backside 104b of the
subsirate 104. The heated support pedestal 132 here includes a vacuum conduit
134 configured to vacuum chuck the backside 104b of the substrale during
processing.  While not shown, the heated support pedestal 132 may include an
electrostatic puck to enable elecirostatic chucking of the substrate 104 therelo during

processing.
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[00386] A support arm 151 exiends radially outwardly form the body 138 of the
heated support pedestal 132 and connects the body 138 to a shaft 137, such that the
body 136 is cantilevered from the shaft. The shaft 137 extends through an opening
163 of the second chamber body 121 and an opening 152 of the first chamber body
111, and is sealed therewith by a seal (not shown). The shaft 137 provides &
passageway for power supply cables, sensors and other wiring, as well as a vacuum
ling, for use in the heated support pedestal 132. In one embodiment, a heater power
source 138, a sensor signal receiver 139 and a chucking control unit 140 disposed
exteriorly of the chamber are coupled to the heated support pedesial 132 through the
passage in the shaft 137, In one embodiment, the chucking control unit 140 is
configurad o control the vacuum pressure at the surface of the support pedestal to
control the chucking force on a subsirate thereon. In other embodiments, where an
electrostatic puck is provided on the support pedestal 132, the chucking control unit
140 is a direct current power supply for providing an electrostatic chucking function

o the heated support pedestal 132,

{00371 An adapter 141 is coupled o the shaft 137 and the first chamber body 111
from oulside of the first chamber body 111, In some embodimenis, the adapter 141
has cooling channels 141a formed therein. In the embodiments where the cooling
channels 141a are wtilized, a source 142 for cooling fluid is connected 1o the cooling
channels 141a to provide a coclant {0 the adapter 141 and thereby prevent heat from

passing therepast from the heated support pedestal 132.

{0038] In some embodimenis, the body 136 of the heated support pedestal 132
as well as the shaft 137 is fabricated from a ceramic material while the adapter 141

is fabricated from an aluminum material.

[0039] The dual ioad iock chamber 100 also includes the lift hoop assembly 144
for transferring substrates betwesn exterior robots and the healed support pedestal
132. The lift hoop assembly 144 includes a ring-shaped hoop body 148 disposed
within the second chamber volume 120 around the heated support pedestal 132.
The hoop body 148 is coupled to a lift mechanism 1680 disposed in an outer region of
the second chamber volume 120, The lift mechanism 180 moves the hoop body 146

vertically within the second chamber volume 120, In one embodiment, the lift
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mechanism 160 includes a bellows 161 that maintains pressure during vertical
movement thereof. The lift mechanism 160 may be coupled to a molorized actuator

169 disposed outside the chamber body assembly 103

{0040] Three or more lift fingers 147 are attached o the hoop body 146. The lift
fingers 147 extend vertically downwardly and radially inwardly from the hoop body
146, The Hft fingers 147 are configured {o transfer subsirates belween the healed
support pedestal 132 and substrate transfer devices, such as robois, which access
the second chamber volume 120 from the exierior of the second chamber volume
120. Figure 1A shows the lift hoop assembly 144 in an upper position for substrate

exchange with an exterior subsirate transfer device, such as a robot.

{00411 Figure 1B is a schemalic sectional view of the dual load lock chamber 100
the lift hoop assembly 144 in a iower position for subsirate processing. When the
hoop body 146 is at a lower position shown in Figure 1B, the lifting fingers 147 are
positioned below the upper swface 133a of the upper heater plate 133, As the hoop
body 148 rises o the upper position, the lifting fingers 147 move o contact with and
iift the substrate 104 from the heated subsirate support assembly 132, While the
hoop body 146 is at the upper position shown in Figure 1A, external substrate
fransferring device {not shown) can enter the second chamber volume 120 through
oneg of the ports {o remove the substrate 104 from the lifting fingers 147 and
subsequently place a new subsirate 104 onio the lifiing fingers 147. When the hoop
body 146 lowers {0 the lower position again, the new substrate 104 positioned on the
lifing fingers 147 is placed on the heated substraie support assembly 132 for

processing.

{0042} A hoop liner 145 is atiached to the hoop body 148. The hoop liner 145
extends vertically upwards from the hoop body 148. In one embodiment, the hoop
liner 145 is a ring having a substantially flat cylindrical inner wall 145a. In one
embodiment, the height 145b of the inner wall 145a of the hoop liner 145 is much
greater than the thickness of the hested substrate support assembly 132 and an
inner diameter greater than the outer diameters of the heated substrate support
assembly 132 and the showerhead 129 so that the hoop liner 145 can create a

processing environment around the heated substrate support assembly 132 and the



WO 2019/078989 PCT/US2018/051751

showerhead 129. When the hoop body 146 is in the upper position, shown in Figure
1A, the hoop liner 145 may enter into the cavity 127b formed within the lid liner 127.
When the hoop body 146 is in the lower position, the cylindrical inner wall 1453 of
the hoop liner 145 creates a circular confinement wall within the second chamber
volume 120 around the subsirate 104 and the region immediately above the heated
substrate support assembly 132, therefore, providing a symmelrical processing
environment for the substrate 104. The height of the hoop liner 145 is sufficiently
large enough to cover the vertical space between the face plate 128d of the
showerhead 129 and the heated subsirate support assembly 132, In one

embodiment, the hoop liner 145 is made of quartz.

{0043] Figure 2 is a schemalic top view of a second chamber body 121 with the
showerhead 129 removed. Two openings 225 are formed through the sidewalls 122
to allow substrate fransfer into and from the interior of the second chamber body 121,
A slit vaive door may be provided cutside of each opening 225 to seleciively open
access into the interior of the second chamber body and thus provide an interface

between the outside environment and the second chamber volums.

[0044] Figure 3 is a perspective view of one embpodiment of a heated support
pedestal assembly 300 here used as the heated support pedestal 132 shown in
Figures 14, 1B and 2. The heated support pedestal assembly 300 according to this
embodiment includes the shaft 137 and the adapter 141. Connections 308 for
coupling to the healer power source 138, the sensor signal receiver 139 and the

chucking control unit 140 {shown in Figures 1A and 1B) extend from the adapter 141.

{0045} In some embodiments, the body 138 of the heated support pedestal
assembly 300 has a thickness 305 of about 10 mm fo about 18 mm, such as
between about 12 mm and about 18 mm. The central poriion of an upper surface (or
substrate receiving surface) 310 of the body 136 includes a groove pattern 318, here
comprising wo concentric circular grooves, eight radial grooves equally spaced
about 45 degrees apart extending between, and in communication with, the circular
grooves, and a central recess (Fig. 3). The groove patiern 315 is fiuidly coupled to a
center vacuum passage 320 generally centered in the central recess which is fluidly

coupled to the chucking control unit 140 as shown and described in Figures 1A and

10
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1B. A plurality of slots 325 are formed in the body 138 and they allow the lift fingers
147 of the iift hoop assembly 144 io pass thereinto to facilitale substrate transfer
from the lift fingers 147 to the upper surface of the body 138. In an embodiment, the
body 136 is coupled to the shaft 137 by diffusion bonding therebetween {diffusion
bond) 330, or other suitable ceramic-to-ceramic bonding method. The shaft 137 may
be coupled to the adapier 141 ulilizing a fasiener connection 335, such as screws or
bolts.

[0046] Figure 4 is a boltom plan view of the adapter 141 of Figure 3. The adapter
141 includes a body 400 that here is fabricaled from aluminum. The body 400
includes terminals 405 for electrical leads that couple to the heater 135 and the
heater power source 138 shown in Figures 1A and 1B. The body 400 ailso includes
openings 410 for temperature probes, and an opening 415 that couples to the center
vacuum passage 320 (shown in Figure 3) and the chucking control unit 140 {(shown

in Figures 1A and 1B).

{00471 Figure 5 is a schematic plan view of the heated support pedestal assembly
300 showing the groove pattern 315 and the center vacuum passage 320, Conduits
500 and 505 (shown in phantom) below the upper surface 310 of the body 1368
provide fluid paths within the heated support pedestal assembly 300, The conduit
500 provides a vacuum passage exiending between the shaft 137 and the center
vacuum passage 320. The conduit 505 is provided {o house a temperaiure probe
such as a thermocouple, an infrared temperature sensor, or another temperature
sensing apparatus. The groove pattern 315 according to this embodiment includes a
plurality of radially oriented grooves 510 exiending cutwardly from a central groove
515, The radially coriented grooves 510 intersect with one or more circular grooves
520.

{0048} Figure 8 is a perspective view of another embodiment of a heated support
pedestal assembly 800 that may be utilized as the healed support pedestal 132
shown in Figures 1A, 1B and 2. The heated support pedestal assembly 600 inciudes
the shaft 137 and a metallic support arm 805 that extends between the body 136 and

the shaft 137. Connections 308 for coupling o the healer power source 138, the

11
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sensor signal receiver 138 and the chucking control unit 140 (shown in Figures 1A
and 18} extend from the shaft 137.

{0048] in this embodiment, the body 136 includes a recessed upper, outer
surface 810 surrounding the upper surface {(e.g., the subsirate receiving surface) 310.
The outer surface 610 may be recessed from a plane of the upper surface 310 by
about 4 mils (sgbout 0.102 millimeters) to about 20 mils {about 0.508 millimeters),
such as about 8 mils {(about 0.1524 millimeters) to about 10 mils (about 8.254
millimeters). In one embodiment, the upper surface 310 is sized 1o be smaller than a
diameter of a substrate to be placed thereson such that the substrate overhangs the
upper surface 310 and overlies a portion of the outer surface 610. Additionally, the
substraie may at least partially overlie an inner portion of each of a plurality of siots
325. The plurality of slots 325 are formed in the body 138 and may be utilized to
allow the lift fingers 147 of the it hcop assembly 144 fo pass therethrough o
faciiitate substraie transfer, which overlies a portion of the slots 325, The center
vacuum passage 320 and the groove patiern 315 are shown on the upper surface
310 of the body 136. The groove patiern 315 according to this embodiment includes
a plurality of first radially oriented grooves 615 exitending outwardly from a central
groove 620. The first radially orienied grooves 615 intersect with one or more
circular grooves 825, Additionally, the groove pattern 315 includes a plurality of
second radially oriented grooves 830 thal extend radially outward from one of the

circular grooves 625,

{0050] in one embodiment, the overhang of a subsirate (not shown) from the
upper surface 310 {(and/or overlying the outer surface 810} allows gas flow beitween
the outer surface 610 and a lower surface of the substrate. This gas flow facilitates
temperature uniformity and thus enhances uniformity of film removal from the

substrate.

{0051} Figure 7 is a perspective view showing a bottom of the heated support
pedesial assembly 800 of Figure 8. Figure 8 is a side view of the heated support
pedesial assembly 800 along lines 8-8 of Figure 7. Figure 8 is an enlarged cross-

sectional view of the side view of Figure 8.
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[0052) In one embodiment, the metallic support arm 605 comprises a cantilevered
support assembly 700 fixed between the body 138 and the shaft 137. The support
assembly 700 includes a ring-shaped member 705 that is covered by a paddle-

shaped plate 710

[0053] As shown in Figures 8 and 9, the support assembly 700 is coupled o the
body 136 by an annular spacer 800. In particular, the annular spacer 800 is received
in an opening 805 formed in the ring-shaped member 705. In some embodiments,
the ring-shaped member 705, the annular spacer 800, and the paddie-shaped plate
710 may be fabricated from a metallic material, such a stainless stesl, or an
iron/nickel/cobalt alloy, for example a material marketed as KOVAR® available from
Carpenter Technology Corporation of Philadelphia, PA. An interface 810 belween
the ring-shaped member 705 and the annular spacer 800 as well as an interface
between the paddie-shaped plate 710 and the ring-shaped member 705 may be

welded, such as by electron beam welding, or other suitable metal joining process.

{0054] The annular spacer 800 inciudes a flange 800 (shown in Figure 8) that
here is brazed o the ceramic material of the body 138. A firsi ceramic ring 820 is
positioned about the periphery of the annular spacer 800 which strengthens the
interface between the annular spacer 800 and the body 136, The first ceramic ring
820 is brazed to a lower surface of the flange 900, a lower surface of the body 136,
and/or a sidewall of the annular spacer 800. A sealed volume 825 is formed within
the ring-shaped member 705 and the annular spacer 800 when coupled with the
paddie-shaped plate 710 and the body 136, respectively. A conduit 830 is provided
through the sealed volume 825 in order to connect the center vacuum passage 220
to the chucking control unit 140 as shown and described in Figures 1A and 1B, A
tubular conduit 805 (shown in Figure 9) is positionad betwesen the lower surface of
the body 136 and the conduit 830. The tubular conduit 805 is fabricated from a
metallic material, such a stainiess steel, or an irorn/nickel/cobait alloy as described
above. The tubular conduit 905 includes an outwardly extending flange 810 that is
brazed 1o the body 136. Additionally, a second ceramic ring 915 is positioned about
the periphery of the tubular conduit 805 which strengthens the interface between the

tubular conduit 805 and the body 138. The second ceramic ring 915 may be brazed

13
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to a lower surface of the flange 910, a lower surface of the body 136, andior a

sidewall of the tubular conduit 905,

{0055] While the foregoing is directed {o embodiments of the present disclosure,
other and further embodiments of the disclosure may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.
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Claims

1. A heated support pedestal, comprising:

a body comprising a ceramic material;

an off axis shaft coupled to the body by a support arm;

a support assembly coupled to the body by an annular spacer; and

a vacuum conduit disposed within the shaft and through the support arm and
the support assembly to connect with a surface of the body at a vacuum passage
formed in a center of the body,

wherein the annular spacer is received in an opening formed in a ring-shaped

member that is provided on the support assembly.

2. The support pedestal of claim 1, wherein the body includes a plurality of slots
formed therein, and each of the slots are aligned along a radially inward direction from

a periphery of the body.

3. The support pedestal of claim 1, wherein the body includes a channel for a

temperature probe.

4. The support pedestal of claim 1, wherein an adapter is coupled to the shaft.

5. The support pedestal of claim 4, wherein the adapter comprises an aluminum
material.

6. The support pedestal of claim 1, wherein the support arm comprises a metallic
material.

7. The support pedestal of claim 1, wherein a ceramic ring is positioned about the

periphery of the annular spacer.
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8. The support pedestal of claim 1, wherein a paddle-shaped plate is coupled to
the ring-shaped member to form a sealed volume bounded by the ring-shaped member

and the annular spacer and between the body and the paddle-shaped plate.

9. A load lock chamber, comprising:

a chamber body defining a first chamber volume and a second chamber volume
isolated from the first chamber volume;

a heated support pedestal disposed in the second chamber volume, wherein
the heated support pedestal comprises:

a body comprising a ceramic material;

a support arm extending radially outward from a periphery of the body that
is coupled to a shaft;

a support assembly coupled to the body by an annular spacer;

a vacuum conduit disposed within the shaft and through the support arm
and support assembly at a vacuum passage formed in a center of the body to
connect with a groove pattern formed in a surface of the body; and
a remote plasma source connected to the second chamber volume for supplying

a plasma to the second chamber volume,
wherein the annular spacer is received in an opening formed in a ring-shaped

member that is provided on the support assembly.

10. The load lock chamber of claim 9, wherein the heated support pedestal further

comprises an adapter coupled to the shatft.

11. Theload lock chamber of claim 10, wherein the adapter comprises an aluminum

material.

12. The load lock chamber of claim 9, wherein the heated support pedestal further

includes a channel for a temperature probe.
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13. The load lock chamber of claim 9, wherein the heated support pedestal further
includes a plurality of slots formed therein, and each of the slots are aligned along a

radially inward direction from a periphery of the body.

14. A heated support pedestal, comprising:

a body comprising a ceramic material;

a support arm coupled to the body by an annular spacer; the support arm
extending radially outward from a periphery of the body that is coupled to an off axis
shaft that is coupled to the support arm;

a support assembly coupled to the body; and

a vacuum conduit disposed within the shaft and through the body and the
support arm to connect with a surface of the body, wherein the body includes a channel

for a temperature probe.
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