
ELECTRODE ASSEMBLYAND PLASMA PROCESSING CHAMBER
UTILIZING THERMALLY CONDUCTIVE GASKET The present
invention relates generally to plasma processing and,
more particularly, to plasma processing chambers and
electrode assemblies used therein. Plasma processing
apparatuses can be used to process substrates by a
variety of techniques including, but not limited to,
etching, physical vapor deposition, chemical vapor
deposition, ion implantation, resist removal, etc. For
example, and not by way of limitation, one type of
plasma processing chamber contains an upper electrode,
commonly referred to as a showerhead electrode, and a
bottom electrode. An electric field is established
between the electrodes to excite a process gas into
the plasma state to process substrates in the reaction
chamber. According to one embodiment of the present
invention, an electrode assembly is provided
comprising a thermal control plate, a silicon-based
showerhead electrode, and a thermally conductive
gasket. The thermal control plate comprises a
frontside, a backside, and a plurality of process gas
passages, while the showerhead electrode comprises a
frontside, a backside, and a plurality of showerhead
passages. The thermal control plate and the showerhead
electrode are engaged such that the frontside of the
thermal control plate faces the backside of the
showerhead electrode and the plurality of process gas
passages of the thermal control plate and the
plurality of showerhead passages of the showerhead
electrode cooperate to permit passage of a process gas
through the electrode assembly. The respective
profiles of the frontside of the thermal control plate
and the backside of the showerhead electrode cooperate
to define a disjointed thermal interface 



comprising portions proximal to the showerhead
passages and portions displaced from the showerhead
passages. The displaced portions of the thermal
interface are recessed relative to the proximal
portions of the thermal interface and are separated
from the showerhead passages by the proximal portions
of the thermal interface. The thermally
conductivegasket is positioned along the displaced
portions of the thermal interface such that the gasket
is isolated from the showerhead passages. According to
another embodiment of the present invention, a plasma
processing chamber is provided comprising a vacuum
source, a process gas supply, a plasma power supply, a
substrate support, and an upper electrode assembly
fabricated to incorporate one or more of the aspects
of the present invention. The following detailed
description of specific embodiments of the present
invention can be best understood when read in
conjunction with the following drawings, where like
structure is indicated with like reference numerals
and in which: Fig. 1 is a schematic illustration of a
plasma processing chamber incorporating particular
aspects of some embodiments of the present invention;
Fig. 2 is a plan view of the backside of a showerhead
electrode according to one embodiment of the present
invention; Fig. 3 is an isometric illustration of the
backside and thickness dimensions of a showerhead
electrode according to one embodiment of the present
invention; Fig. 4 is a cross sectional illustration of
an electrode assembly including a disjointed thermal
interface according to one embodiment of the present
invention; Fig. 5 is a magnified illustration of the
electrode assembly shown in Fig. 4; and Figs. 6A - 6E
are cross sectional illustrations of various
disjointed thermal interface configurations according
to some alternative embodiments of the present 



invention. The embodiments set forth in the drawings
are illustrative in nature and are not intended to be
limiting of the invention defined by the claims.
Moreover, individualaspects of the drawings and the
invention will be more fully apparent and understood
in view of the detailed description. The various
aspects of the present invention can be illustrated in
the context of a plasma processing chamber 10, which
is merely illustrated schematically in Fig. 1 to avoid
limitation of the concepts of the present invention to
particular plasma processing configurations, or
components, that may not be integral to the subject
matter of the present invention. As is generally
illustrated in Fig. 1, the plasma processing chamber
10 comprises a vacuum source 20, a process gas supply
30, a plasma power supply 40, a substrate support 50
including a lower electrode assembly 55, and an upper
electrode assembly 60. Referring to Figs. 4 and 5,
embodiments of upper electrode assemblies 60 of the
present invention are illustrated. Generally, the
electrode assembly 60 comprises a thermal control
plate 70, a silicon-based showerhead electrode 80, and
a thermally conductive gasket 90. The thermal control
plate 70 comprises a frontside 72, a backside 74, and
a plurality of process gas passages 76. These process
gas passages 76 typically extend from the backside 74
through the frontside 72 of the thermal control plate
70. Although the present invention is not limited to
particular thermal control plate materials or process
gas passage configurations, it is noted that suitable
thermal control plate materials include aluminum,
aluminum alloys, or similar thermal conductors. In
addition, it is noted that a variety of teachings may
be relied upon in the design of thermal control plates
including, but not limited to, U.S. Pub. No.
2005/0133160. 



The silicon-based showerhead electrode 80, shown in
Figs. 2-5, comprises a backside 82, a frontside 84,
and a plurality of showerhead passages 86. These
showerhead passages 86 typically extend from the
backside 82 through the frontside 84 of the showerhead
electrode 80. Although the present invention is not
limited to particular silicon-based showerhead
electrode materials or showerhead passage
configurations, it is noted that suitable showerhead
electrode materials include, but are not limited to,
single-Acrystal silicon, polysilicon, silicon nitride,
silicon carbide, boron carbide, aluminum nitride,
aluminum oxide, or combinations thereof. In addition,
it is contemplated that the silicon-based showerhead
electrode 80 may be presented in a variety of
configurations without departing from the scope of the
present invention including, but not limited to, a
single-piece, circular showerhead configurations or
multi-component, circular showerhead configurations
comprising a circular central electrode and one or
more peripheral electrodes arranged about the
circumference of the central electrode. As shown in
Figs. 4 and 5, the thermal control plate 70 and the
showerhead electrode 80 are engaged such that the
frontside 72 of the thermal control plate 70 faces the
backside 82 of the showerhead electrode 80. In
addition, the plurality of process gas passages 76 of
the thermal control plate 70 and the plurality of
showerhead passages 86 of the showerhead electrode 80
cooperate to permit passage of a process gas through
the electrode assembly 60. According to one
embodiment, shown in Figs. 4 and 5, the electrode
assembly 60 is configured such that the respective
profiles of the frontside 72 of the thermal control
plate 70 and the backside 82 of the showerhead
electrode 80 cooperate to define a disjointed thermal
interface 100. The disjointed thermal interface 100
comprises portions 



102 proximal to the showerhead passages 86 and
portions 104 displaced from the showerhead passages
86. The portions 102 proximal to the showerhead
passages generally are in direct communication with
the process gas that may pass through the showerhead
passages 86 when the electrode assembly 60 is
incorporated into a plasma processing chamber 10. The
displaced portions 104 of the disjointed thermal
interface 100, however, are recessed relative to the
proximal portions 102 of the disjointed thermal
interface 100 and are separated from the showerhead
passages 86 by the proximal portions 102 of the
disjointed thermal interface 100. This recess and
separation of the displaced portions 104 aid in the
isolation of the thermally conductive gasket 90, as
described herein, to substantially prevent its
contamination of the process gas and reactive species
within a plasma processing chamber 10. As used herein,
the term "isolated" means thatthe thermally conductive
gasket 90 is both entirely physically separated from
and at least substantially pneumatically sealed off
from the showerhead passages and the process gas that
may pass therethrough. The thermally conductive gasket
90 generally is positioned along the displaced
portions 104 of the disjointed thermal interface 100
such that gasket 90 is isolated from the showerhead
passages 86, and, thus, also the process gas that may
pass therethrough. The thermally conductive gasket 90
generally covers substantially entirely the displaced
portions 104 of the disjointed thermal interface 100.
It is contemplated that multiple thermally conductive
gaskets 90 may be positioned along the displaced
portions 104 of the disjointed thermal interface 100,
however, generally, only a single gasket 90 covers
substantially entirely the displaced portions 104 of
the disjointed thermal interface 100. In addition,
generally, the gasket 90 is not positioned along the
proximal portions 102 of the disjointed thermal
interface 100 so as permit greater isolation of the
gasket 90 from the 



showerhead passages 86. Further, the disjointed
thermal interface 100 defines a degree of indirect
displacement of the thermally conductive gasket 90
sufficient to isolate the gasket from the showerhead
passages 86. Fig. 5 illustrates that this degree of
indirect displacement of the gasket 90 may be defined
by a degree of lateral displacement (di) of the gasket
90 from the showerhead passages 86 and a degree of
vertical displacement (d2) of the gasket 90 from a
plane of the proximal portions 102 of the disjointed
thermal interface 100. According to one embodiment,
the degree of indirect displacement equals the sum of
the degree of lateral displacement (di) and the degree
of vertical displacement (d2) . The degree of indirect
displacement may vary from on disjointed thermal
interface configuration to another, so long as the
degree of indirect displacement is sufficient to
isolate the gasket as described herein. For example,
in one embodiment, the degree of lateral displacement
(di) is about 0.25 inches and the degree of vertical
displacement (d2) is about 0.15 inches, thus making
the degree of indirect displacement of the gasket
equal to about 0.40 inches.Figs 6A-6E illustrate a few
of the numerous potential disjointed thermal interface
100 configurations that may define a degree of
indirect displacement of the thermally conductive
gasket 90 sufficient to isolate the gasket from the
showerhead passages 86 and may be incorporated into
various embodiments of the electrode assemblies of the
present invention. Fig. 6A more clearly illustrates
the disjointed thermal interface 100 shown in Figs. 4
and 5. Figs. 6C-6E show a disjointed thermal interface
100 comprising a curved profile, a v-trench profile,
and a stepped profile, respectively. Meanwhile, Fig.
6B illustrates a disjointed thermal interface 100
inverted from that shown in Fig. 6A. It is
contemplated that inversions of those disjointed
thermal interface 100 



configurations illustrated in Figs. 6C-6E may also
serve as viable disjointed thermal interface 100
configurations for purposes of the plasma processing
and/or embodiments of the present invention as well.
Further, it is contemplated that numerous other
disjointed thermal interface 100 configurations that
are not described herein or illustrated in the figures
of the present application may be utilized in
embodiments of the present invention so long as the
disjointed thermal interface utilized defines a degree
of indirect displacement of the thermally conductive
gasket 90 sufficient to isolate the gasket from the
showerhead passages 86. The positioning of the
thermally conductive gasket 90 along the disjointed
thermal interface 100 between the frontside 72 of the
thermal control plate 70 and the backside 82 of the
showerhead electrode 80 facilitates in the transfer of
heat across the thermal interface 100 from the
showerhead electrode 80 to the thermal control plate
70 under low contact pressure conditions. Generally,
during plasma processing, the temperature of the
silicon-based showerhead electrode 80 increases due to
ion bombardment from the plasma. To provide greater
control over the temperature of the showerhead
electrode 80, the thermally conductive gasket 90
facilitates heat transfer from the showerhead
electrode 80 to the thermal control plate 70. More
particularly, as shown in Figs. 4 and 5, the thermally
conductive gasket 90 is in direct communication with
the frontside 72 of the thermal control plate 70 and
thebackside 82 of the showerhead electrode 80. This
direct communication of the thermally conductive
gasket 90 with the frontside 72 of the thermal control
plate 70 and the backside 82 of the showerhead
electrode 80 promotes communication between the
backside 82 of the showerhead electrode 80 and the
frontside 72 of the thermal control plate 70 under low
contact pressure such that the gasket 90 facilitates
heat transfer across the thermal 



interface 100 defined by the showerhead electrode 80
and the thermal control plate 70. To effectively
transfer heat across the thermal interface 100 under
low contact pressure conditions, the gasket 90
generally is configured substantially of a thermally
conductive material. For example, in one embodiment,
the gasket may be a composite of aluminum foil coated
with a thermally and electrically conductive rubber.
One example of such a composite is Q-Pad II from the
Bergquist Company. Thus, it is contemplated that the
thermally conductive material may also be electrically
conductive. According to one embodiment, the thermally
conductive gasket 90 comprises carbon nanotube
fillers. It is contemplated, however, that numerous
other thermally, electrically conductive gaskets may
be utilized in embodiments of the present invention to
effectively transfer heat across the thermal interface
100. Referring back to Fig. 1, according to another
embodiment of the present invention, a plasma
processing chamber 10 comprises a vacuum source 20, a
process gas supply 30, a plasma power supply 40, a
substrate support 50, and an upper electrode assembly
60. The vacuum source 20 is configured to at least
partially evacuate the plasma processing chamber 10.
The substrate support 50, meanwhile, is positioned in
an evacuated portion 15 of the plasma processing
chamber 10 and comprises a substrate electrode spaced
from the upper electrode assembly 60. The substrate
electrode and the upper electrode assembly 60 are
operatively coupled to the plasma power supply 40. The
upper electrode assembly 60 utilized in the plasma
processing chamber 10 may be one of any embodiment of
the electrode assembly 60 apparent in the detailed
description and the claims of the present application.
For example, the plasma processing chamber 10 may
comprise an electrode assembly that defines a
disjointed thermal interface 100.The upper electrode
assembly 60 within the plasma processing chamber 10 



generally defines a hermetically sealed plasma
partition 65 such that gas and reactive species within
the evacuated portion 15 of the plasma processing
chamber 10 do not penetrate beyond the plasma
partition 65 and interfere with the operation of the
electrode assembly 60 and/or the plasma processing
chamber 10. The particular manner in which the plasma
partition 65 is defined will vary depending on the
respective configurations of the thermal control plate
70 and the showerhead electrode 80. It is contemplated
that, in most cases, the respective materials forming
the thermal control plate 70 and the showerhead
electrode 80 will define the majority of the partition
65. In addition, it is contemplated that a variety of
sealing members can be used to enhance the partition
65, particularly where the thermal control plate 70
and the showerhead electrode 80 interface with each
other and with other components of the plasma
processing chamber 10. Further, referring to Fig. 4,
the electrode assembly 60 generally also comprises
securing hardware 110. More particularly, the thermal
control plate 70 may comprise securing hardware
passages 78 that are configured to permit securing
hardware 110 to access the backside inserts 88
positioned in the partial recesses 89 along the
backside 82 of the silicon-based showerhead electrode
80. The thermal control plate 70 and the siliconbased
showerhead electrode 80 can be engaged using the
securing hardware 110 and the backside inserts 88. In
the engaged state, the securing hardware passages 78
are aligned with the backside inserts 88 positioned in
the partial recesses 89 along the backside 82 of the
showerhead electrode 80. As a result, the securing
hardware 110 may extend through the securing hardware
passages 78 in the thermal control plate 70 and engage
the backside inserts 88, which are positioned in the
partial recesses 89 along the backside 82 of the
showerhead electrode 80. 



The securing hardware 110 and the backside inserts 88
are configured to maintain engagement of the thermal
control plate 70 and the silicon-based showerhead
electrode 80 and to permit repeated, nondestructive
engagement and disengagement of the thermal control
plate 70 and the showerhead electrode 80. According to
one embodiment,shown in Fig. 4, the backside insert 88
can be configured as a stud comprising a backside
extension 88A that is configured to extend into one of
the securing hardware passages 78 in the thermal
control plate 70. In which case, the securing hardware
110 is configured to access the backside extension 88A
of the backside insert 88 in the securing hardware
passage 78 via, for example, a threaded engagement.
According to another embodiment, the backside inserts
88 can be configured as anchors in the partial
recesses 89 formed in the backside 82 of the
showerhead electrode 80. With the insert 88 in place,
the securing hardware 110, which may for example
comprise a threaded screw or bolt, engages the
backside insert 88 to secure the showerhead electrode
80 to the thermal control plate 70. In any of the
embodiments disclosed herein employing one or more
backside inserts 88, it will often be advantageous to
ensure that the securing hardware 110, the backside
inserts 88, and the partial recess 89 are configured
such that, during thermal loading, with the securing
hardware 110 and backside insert 88 in an engaged
state, the backside insert 88 is able to move with the
securing hardware 130 within the partial recess 89
without dislodging from the recess 89. Accordingly, in
another embodiment, the insert 88 can be secured in
the recess 89 in a spring-loaded state by providing a
spring, the insert 88 being configured to allow for
movement of the insert 88 in the partial recess 89 in
the spring-loaded state. As a result, during the
thermal loading typically present in plasma
processing, the backside insert 88 can move with the
securing hardware 110 within the partial recess 89
without 



dislodging from the recess 89 and without degrading
the engagement of the securing hardware 110 and the
insert 88. A variety of spring-loaded configurations
can be utilized to reduce any tendency of the securing
hardware 110 to become disengaged as a result of
stress induced as a result of thermal loading induced
during plasma processing. For example, in one
configuration for providing a spring-loaded engagement
of the thermal control plate 70 and the showerhead
electrode 80, the backside insert 88 is configured as
an anchor in one of thepartial recesses 89 formed in
the backside 82 of the showerhead electrode 80 and the
securing hardware 110 comprises a spring element in
the form of a spring-loaded washer configured to
oppose a force of engagement provided when the
securing hardware 110 accesses the backside insert 88.
In another configuration, the backside insert 88 may
be omitted in favor of direct threaded engagement with
a tapped hole in the electrode material.
Alternatively, the spring element can be provided as a
helical spring arranged about a longitudinal extension
of the securing hardware 110 in the securing hardware
passage 78. It is noted that recitations herein of a
component of the present invention being "configured"
to embody a particular property or function in a
particular manner are structural recitations as
opposed to recitations of intended use. More
specifically, the references herein to the manner in
which a component is "configured" denotes an existing
physical condition of the component and, as such, is
to be taken as a definite recitation of the structural
characteristics of the component. It is noted that
terms like "generally" and "typically," when utilized
herein, are not utilized to limit the scope of the
claimed invention or to imply that certain features
are critical, essential, or even important to the
structure or function of the claimed invention. 



Rather, these terms are merely intended to identify
particular aspects of an embodiment of the present
invention or to emphasize alternative or additional
features that may or may not be utilized in a
particular embodiment of the present invention. Having
described the invention in detail and by reference to
specific embodiments thereof, it will be apparent that
modifications and variations are possible without
departing from the scope of the invention defined in
the appended claims. More specifically, although some
aspects of the present invention are identified herein
as preferred or particularly advantageous, it is
contemplated that the present invention is not
necessarily limited to these preferred aspects of the
invention.-l i lt is noted that one or more of the
following claims utilize the term "wherein" as a
transitional phrase. For the purposes of defining the
present invention, it is noted that this term is
introduced in the claims as an open-ended transitional
phrase that is used to introduce a recitation of a
series of characteristics of the structure and should
be interpreted in like manner as the open-ended
preamble term "comprising."CLAIMS 1. An electrode
assembly comprising a thermal control plate, a
silicon-based showerhead electrode, and a thermally
conductive gasket, wherein: the thermal control plate
comprises a frontside, a backside, and a plurality of
process gas passages; the showerhead electrode
comprises a frontside, a backside, and a plurality of
showerhead passages; the thermal control plate and the
showerhead electrode are engaged such that the
frontside of the thermal control plate faces the
backside of the showerhead electrode; the plurality of
process gas passages of the thermal control plate and
the plurality 



of showerhead passages of the showerhead electrode
cooperate to permit passage of a process gas through
the electrode assembly; the respective profiles of the
frontside of the thermal control plate and the
backside of the showerhead electrode cooperate to
define a disjointed thermal interface comprising
portions proximal to the showerhead passages and
portions displaced from the showerhead passages; the
displaced portions of the disjointed thermal interface
are recessed relative to the proximal portions of the
disjointed thermal interface and are separated from
the showerhead passages by the proximal portions of
the disjointed thermal interface; and the thermally
conductive gasket is positioned along the displaced
portions of the disjointed thermal interface such that
the gasket is isolated from the showerhead passages.
2. The electrode assembly of claim 1, wherein the
thermally conductive gasket covers substantially
entirely the displaced portions of the disjointed
thermal interface. 3. The electrode assembly of claim
1, wherein the thermally conductive gasket is not
positioned along the proximal portions of the
disjointed thermal interface.4. The electrode assembly
of claim 1, wherein the disjointed thermal interface
defines a degree of indirect displacement of the
thermally conductive gasket sufficient to isolate the
gasket from the showerhead passages. 5. The electrode
assembly of claim 4, wherein the degree of indirect
displacement of the thermally conductive gasket is
defined by a degree of lateral displacement (di) of
the gasket from the showerhead passage and a degree of
vertical displacement (d2) of the gasket from a plane
of the proximal portions of the disjointed thermal
interface. 6. The electrode assembly of claim 1,
wherein the thermally conductive gasket is in direct
communication with the frontside of the thermal
control plate and the backside of 



the showerhead electrode. 7. The electrode assembly of
claim 6, wherein the direct communication of the
thermally conductive gasket with the frontside of the
thermal control plate and the backside of the
showerhead electrode promotes communication between
the backside of the showerhead electrode and the
frontside of the thermal control plate under low
contact pressure such that the gasket facilitates heat
transfer across the disjointed thermal interface
defined by the showerhead electrode and the thermal
control plate. 8. The electrode assembly of claim 1,
wherein the thermally conductive gasket comprises
carbon nanotube fillers. 9. The plasma processing
chamber of claim 1, wherein the proximal portions of
the disjointed thermal interface are in direct
communication with the process gas that may pass
through the electrode assembly.10. An electrode
assembly comprising a thermal control plate, a
silicon-based showerhead electrode, and a thermally
conductive gasket, wherein: the thermal control plate
comprises a frontside, a backside, and a plurality of
process gas passages; the showerhead electrode
comprises a frontside, a backside, and a plurality of
showerhead passages; the thermal control plate and the
showerhead electrode are engaged such that the
frontside of the thermal control plate faces the
backside of the showerhead electrode; the plurality of
process gas passages of the thermal control plate and
the plurality of showerhead passages of the showerhead
electrode cooperate to permit passage of a process gas
through the electrode assembly; the respective
profiles of the frontside of the thermal control plate
and the backside 



of the showerhead electrode cooperate to define a
disjointed thermal interface comprising portions
proximal to the showerhead passages and portions
displaced from the showerhead passages; the displaced
portions of the disjointed thermal interface are
recessed relative to the proximal portions of the
disjointed thermal interface and are separated from
the showerhead passages by the proximal portions of
the disjointed thermal interface; the thermally
conductive gasket covers substantially entirely the
displaced portions of the disjointed thermal
interface; and the disjointed thermal interface
defines a degree of indirect displacement of the
thermally conductive gasket sufficient to isolate the
gasket from the showerhead passages. 11. The electrode
assembly of claim 10, wherein the degree of indirect
displacement of the thermally conductive gasket is
defined by a degree of lateral displacement (di) of
the gasket from the showerhead passage and a degree of
vertical displacement (d2) of the gasket from a plane
of the proximal portions of the disjointed thermal
interface.12. The electrode assembly of claim 10,
wherein the thermally conductive gasket is not
positioned along the proximal portions of the
disjointed thermal interface. 13. The electrode
assembly of claim 10, wherein the thermally conductive
gasket is in direct communication with the frontside
of the thermal control plate and the backside of the
showerhead electrode. 14. The electrode assembly of
claim 13, wherein the direct communication of the
thermally conductive gasket with the frontside of the
thermal control plate and the backside of the
showerhead electrode promotes communication between
the backside of the showerhead electrode and the
frontside of the thermal control plate under low
contact pressure such that the gasket facilitates heat
transfer across the disjointed thermal interface 



defined by the showerhead electrode and the thermal
control plate. 15. A plasma processing chamber
comprising a vacuum source, a process gas supply, a
plasma power supply, a substrate support, and an upper
electrode assembly, wherein: the vacuum source is
configured to at least partially evacuate the plasma
processing chamber; the substrate support is
positioned in an evacuated portion of the plasma
processing chamber and comprises a substrate electrode
spaced from the upper electrode assembly; the
substrate electrode and the upper electrode assembly
are operatively coupled to the plasma power supply;
the upper electrode assembly comprises a thermal
control plate, a silicon-based showerhead electrode,
and a thermally conductive gasket; the thermal control
plate comprises a frontside, a backside, and a
plurality of process gas passages; the showerhead
electrode comprises a frontside, a backside, and a
plurality of showerhead passages;the thermal control
plate and the showerhead electrode are engaged such
that the frontside of the thermal control plate faces
the backside of the showerhead electrode; the
plurality of process gas passages of the thermal
control plate and the plurality of showerhead passages
of the showerhead electrode cooperate to permit
passage of a process gas through the electrode
assembly; the respective profiles of the frontside of
the thermal control plate and the backside of the
showerhead electrode cooperate to define a disjointed
thermal interface comprising portions proximal to the
showerhead passages and portions displaced from the
showerhead passages; 



the displaced portions of the disjointed thermal
interface are recessed relative to the proximal
portions of the disjointed thermal interface and are
separated from the showerhead passages by the proximal
portions of the disjointed thermal interface; and the
thermally conductive gasket is positioned along the
displaced portions of the disjointed thermal interface
such that the gasket is isolated from the showerhead
passages. 16. The plasma processing chamber of claim
15, wherein the thermally conductive gasket covers
substantially entirely the displaced portions of the
disjointed thermal interface. 17. The plasma
processing chamber of claim 15, wherein the thermally
conductive gasket is not positioned along the proximal
portions of the disjointed thermal interface. 18. The
plasma processing chamber of claim 15, wherein the
disjointed thermal interface defines a degree of
indirect displacement of the thermally conductive
gasket sufficient to isolate the gasket from the
showerhead passages. 19. The plasma processing chamber
of claim 18, wherein the degree of indirect
displacement of the thermally conductive gasket is
defined by a degree of lateral displacement (d ) of
the gasket from the showerhead passage and a degree of
verticaldisplacement (d2) of the gasket from a plane
of the proximal portions of the disjointed thermal
interface. 20. The plasma processing chamber of claim
15, wherein the thermally conductive gasket is in
direct communication with the frontside of the thermal
control plate and the backside of the showerhead
electrode. 21. The plasma processing chamber of claim
15, wherein the proximal portions of the disjointed
thermal interface are in direct communication with the
process gas that may pass through the showerhead
passages of the showerhead electrode. 


