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(57) Abstract: A radio frequency (RF) ground return arrangement for providing a low impedance RF return path for a RF current
within a processing chamber of a plasma processing chamber during processing ot a substrate is provided. The RF ground return
arrangement includes a set of confinement rings, which is configured to surround a confined chamber volume that is configured
for sustaining a plasma for etching the substrate during substrate processing. The RF ground return arrangement also includes a
lower electrode support structure. The RF ground return arrangement further includes a RF contact-enabled component, which
provides a RF contact between the set of continement rings and the lower electrode support structure such that the low impedance
RF return path facilitates returning the RF current back to an RF source.



WO 2011/026129 PCT/US2010/047379

RADIO FREQUENCY (RF) GROUND RETURN ARRANGEMENTS
BACKGROUND OF THE INVENTION

{0001} Advances in plasma processing have provided for growth in the semiconductor
industry. In today competitive market, a manufacturing company needs to be able to
minimize waste and produce high quality sermiconductor devices. During substrate
processing, conditions of the chamber may impact substrate processing. A critical parameter
that may affect the plasma processing of substrates is the flow of the radio frequency {RF)
current.
{0002} To facilitate discussion, Fig. 1 shows a simple block diagram of a capacitively-
coupled plasma processing system with a processing chamber 100, Consider the situation
wherein, for example, a substrate 106 is being processed within processing chamber 100, To
ignite the plasma for etching substrate 106, a gas may interact with an RF cwrent. The
current may flow from an RF supply 122 along a cable 124 through an RF match 120 into
processing chamber 100 daring subsirate processing. The RF current may travel along a path
140 to couple with the gas reactant to ¢reate plasma within g confined chamber volume 110
for processing substrate 106, which is posttioned above a bottom electrade 104,
{0003} In order to control plasma formation and to protect the processing chamber walls, a
set of confinement rings 112 may be emploved. Set of confinement rings 112 may be made
of a conductive material such as stlicon, polysilicon, silicon carbide, boron carbide, ceramic,

gs 112 may be configured to sarround

fos

aluminam, and the ke, Usually, set of confinement nn
the periphery of confined chamber volume 110 in which a plasma is to form. In addition 1o
set of confinement rings 112, the periphery of confined chamber volume 110 may also be
defined by upper electrode 102, bottom electrode 104, nsulator rings 116 and 118, an edge
ring 114 and a lower electrode support structure 128,

j0004] In order to exhaust the neutral gas species from the confinement region (confined
chamber volume 110}, set of confinement rings 112 may include a plurality of slots (such as
slots 126a, 126b, and 126¢). The neutral gas species may traverse from confined chamber
vohlume 110 into an external region 132 (outside chamber volume) of processing chamber 100
before being pumped out of processing chamber 100 via a turbo pump 134

[0005] Those skilled in the arts are aware that unconfined plastoa may cause an unstable
processing enviromment. ideally, the plasma formed during substrate processing is formed
within confined chamber volume 110, However, under certain conditions, plasma may be

igaited outside of confined chamber vohane 110, In an example, given a high pressurized
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enviromment, the neutral gas species (which are being exhausted from confined chamber
volume 110 into external region 132 of processing chamber 100} may encounter an RF
field/magnetic field. The existence of RF current in the outside chamber may cause the
formation of unconfined plasma 150.

[0006] In a typical processing environment, the RF current flows from RF generator into
confined chamber volume 110, Those skilled in the arts ave aware that RF current flowing
mto processing chamber 100 usually tries to return to its RF source. In a typical prior art
configuration, a RF return path 142 may include the RF return current flowing along the
tnside of set of confinement vings 112, Atpomnt 152, the RF return current may flow along
the outside of confinement rings 112 to bridge with the inside wall surface of processing
chamber 100, Prom the chamber wall, the RF return current may foltow a set of straps 130 to
lower electrode support structure 128, From the surface of lower electrode support structure
128, the RF return current may flow back to RF source 122 via RF maich 120,

{007} As can be seen from the foregoing, by following path 142, the RF current flows
cutside of confined chamber volume 110 on its way back to RF source 122, Asaresult, a
magnetic field or a RF field may be generated in the outside chamber region. The existence
of an RF field/magnetic field may cause unconfined plasma 130 to be formed in external
region 132 of processing chamber 100,

{0008} Since RF return current tends to seek a low impedance path, a set of straps may be
employed to provide a low tmpedance path, thereby creating a shorter RF return path than
path 142 (that follows the chamber wall}, as shown in Fig. 2. In an example, a set of straps
230 may be employed to couple a confinement ring 212 to a lower electrode support structure
228 within a processig chamber 200, Thus, when the R¥ return current {Howimg along a
path 242} flows along the bottom side of outer wall of confinement ring 212, the RF return
current may encounter a set of straps 230, Smce the set of straps 230 provide a lower
impedance path than the outer surface of confinement ring 212, the RF return current may
bridge to lower electrode support strocture 228 via set of straps 230, From lower electrode
support structure 228, the RF return current may continne onward to a RF source 222 viaa
R¥ match 220

{0009] As can be appreciated from the foregomng, the RF return current path 242 is
significantly shorter than path 142 of Fig. 1. However, a magnetic field/RF field may be
formed in a region 244 between set of straps 230 and confinement ring 212, As a result,

plasma may be ignited outside of the confined chamber volume (within region 244) given the

]
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right condition {such as the existence of gas reactants, a sufficiently high pressure volume,
and an RF field/magnetic field).
j0010] Accordingly, an arrangement for providing a short RF retwrn path while preventing
the ignition of nnconfined plasma is desirable.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
{0011} The present invention is iHustrated by wav of example, and not by way of limitation,
in the figures of the accompanying drawings and in which like reference mumerals refer to
similar elements and in which:
{0012} Fig. | shows a simple block diagram of a capacitively-coupled plasma processing
system with a processing chamber,
[0013] Fig. 2 shows a simple block diagram of a processing chamber with a strap-driven RF
return path.
j0014] Fig. 3A and 3B show, in embodiments of the invention, simple diagrams of ¢ RF
ground return arrangement.
[O015] Figs. 4, 5, 6, and 7 show, in embodiments of the invention, RF ground retum
arrangements for an adjustable-gap processing chamber.
{0016} The present invention will now be described 10 detadl with reference to a few
embodiments thereof as ilustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough
understanding of the present mvention. It will be apparent, however, to one skilled i the art,
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps and/or structures bave not been described i detail
m order to not unnecessarily obscure the present tnvention.
[6017] Various embodiments are described hereinbelow, inclading methods and techmiques.
It should be kept in mind that the invention might also cover articles of manufacture that
includes a computer readable medium on which computer-readable instructions for carrying
out embodiments of the inventive technique are stored. The computer readable medium may
mclode, for example, semiconductor, magnetic, opto-magnetic, optical, or other forms of
computer readable mediwn for storing computer readable code. Further, the invention may
also cover apparatuses for practicing embodiments of the invention. Such apparatus may
include circuits, dedicated and/or programmable, to carry out tasks pertaining to

embodiments of the invention. Examples of such apparatus mclude a general-purpose

v
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computer andfor a dedicated computing device when appropriately programmed and may
mclode a combination of a computerfcomputing device and dedicated/programmable circuits
adapted for the varions tasks pertaining to embodiments of the invention,

j0018] In accordance with embodiments of the present invention, radio frequency (RF)
ground return arrangements are provided. Embodunents of the invention include establishing
a short RF return path for the RF return current by providing a direct RF contact {via a RF
contact-enabled component) between a confinement ring and a lower electrode sapport
structure.

[0019] In this document, various implementations may be discossed using a single
confinement ting as an example. This mvention, however, is not limited to a single
confinement ring and may be applied to a plasma processing system with one or more
confinement rings. Instead, the discussions are meant as examples and the invention 13 not
limited by the examples presented.

{0020] In an embodiment of the invention, RF ground retum arrangements are provided for
establishing a RF return path back to the RF source while substantially eliminating the
possibitity of a magnetic field/RF field being established outside of the confinement region
{region as defined by the periphery of the confinement ring}. In an embodiment, the RF
ground return arrangements mav be implemented within a capacttively-coupled plasma
{CCP) processing svstem. The RF ground return arrangements may be implemented within a
processing chamber with a fixed or movable lower electrode support structure, inan
embodiment.

j0021} In one embodiment of the invention, a RF ground return arrangement may be
tmplemented with a RF gasket. The RF gasket may be made of a conductive material. In an
embodimnent, the RF gasket 1s i electrical contact with the confinement ring and g lower
electrode support structure (such as a ground ring).

{00221 For a processing chamber with a fixed lower electrode suppost structure, the RF
gasket may be refatively small and may be either compliant or non-compliant. However, in
processing chamber with a movable lower electrode support structure, the RF gasket is
configured to have a shape and dimension to accommodate the movement of the ground ring
as the lower electrode support structure is moved in a vertical direction. In an embodiment,
the shape of the RF gasket is configured to be a large curvature design (for example, an
apside-down or a sideway C-shaped flexible conductor RF gasket), thereby enabling the

ground ring to maintain RF contact with the confinement ring. In other words, the size of the
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R¥ gasket is at least equal to the size of the gap between the bottom-facing surface of the
confinement ring and the upper-facing surface of the ground ring. In addition, the RF gasket
is compliant, thereby enabling the shape of the RF gasket 1o change as the ground ring
moves, Inan example, as the ground ring moves upward {(narrowing the gap between the
ground ring and the confinement ring), the R¥ gasket is flattened. However, when the ground
ring is at the furthest distance from the confinement ring, the RF gasket may have more of a
half-donut shape.

j0023] In another embadiment, the R¥ ground return arrangement may be tmplemented with
a spring-loaded shding contact arrangement. The spring-loaded stiding contact arrangement
may include a spring member coupled to a confinement ring. The spring member is biased
toward the wall of a ground ring. In an embodiment, the spring member is in electrical
contact with the wall of the ground ring via a contact point. Thus, as the ground ring moves
up and down, the ground ring remains in RF contact with the confinement ring via the spring-
loaded shiding contact arrangement.

{0024} In vet another embodiment, the RF ground return arrangement may include a
confinement ring with an extension. The extension may extend downward and is parallet to a
side wall of the ground ring. In an embodiment, the extension is positioned at a close
proximity to the ground ring, therehy narrowing the gap between the extension and the
ground ring. The proximity of the extension to the ground ring creates a large capacitance
area. Since tmpedance is wversely proportional to capacitance, the targe capacitance area
may create a low impedance return path for the R¥F return current.

j0025] Another RF ground arrangement, in an embodiment, may inchude a RF conductive rod
in electrical contact with a confinement ring and a ground ring. In an embodiment, the R¥
conductive rod 18 disposed within a conductive liquid, which resides within a recess area of
the ground ring. Thus, when the ground ring moves vertically, a part of the RF conductive
rod remains in the conductive liquid of the ground ring. As a result, RF contact is maintained
between the confinement ring and the ground ring via the RF conductive rod to provide a low
mpedance path for the RF return carrent.

{0026} As can be appreciated from the foregoing, the RF ground return arrangements provide
shorter RF return paths for the R¥ return current in comparnson to the prior art arrangements.
In addition, each RF ground return arrangement does not encapsulate an area that is capable
of creating an RF feld/magnetic field and sustaining wnconfined plasma outside of the

confinement region.

A
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{0027} The features and advantages of the present invention may be better understood with
reference to the figores and discussions that follow.

j0028] Fig. 3A and 3B show, in embodiments of the invention, simiple diagrams of one
example of a RF ground return arrangement. Consider the situation wherein, for example, a
substrate 306 is being processed within a processing chamber 300. In an embodiment,
processing chamber 300 may be a capacitively-coupled plasma processing chamber.
Substrate 306 may be positioned above a bottom electrode 304, During substrate processing,
a plasma 308, which may be employed to etch substrate 300, may be formed between
substrate 306 and an upper electrode 302.

{0029} In order to control plasma formation and to protect the processing chamber walls, a
set of confinement rings 312 may be employed. Set of confinement rings 312 may include a
phurality of confinement tings or may be one continuous ring. Set of confinement rings 312
mav be made of a conductive material such as silicon, polysilicon, silicon carbide, boron
carbide, ceramic, aluminum, and the like.

[00308] Usually, set of confinement rings 312 may be configured to surround the periphery of
a confined chamber volume 310 in which plasma 308 is to form. In addition to set of
confinement rings 312, the petphery of confined chamber volume 310 may also be defined
by upper electrode 302, bottom electrode 304, insulator rings 316 and 318, an edge ring 314
and a lower electrode support structure 328.

[0031] During substrate processing, gas may flow from a gas distribution system (not
shown) into confined chamber volume 310 and mteract with R¥ current to create plasma 308
RF current may be flowing from an RF source 322 to an RF match 320 via a cable 324,
From RF match 320, the RF carrent may flow up along a path 340 through bottom electrode
304 to interact with the gas within confined chamber volume 310 to form plasma 308,

{6032} In order to exbaust the neatral gas species from the confinement region (confined
chamber volume 310), set of conflinement rings 312 may include a plurality of slots (such as
slots 326a, 326h, and 326¢). The nmumber and size of slots on set of confinement rings 312
may vary depending upon the rate of conductance required. The neutral gas species may
traverse from confined chamber volume 310 through the slots into an externgl region 332
{outside chamber volume) of processing chamber 306 before being pumped out of processing
chamber 300 via a turbo pump 334,

{0033} In the prior art, the existence of an RF field ouvtside of the confinement region may

cause the RF current to interact with the gas reactant to ignite a plasma. Unlike the prior ar,



WO 2011/026129 PCT/US2010/047379

an RF ground return arvangement is provided that substantially eliminates the generation of
plasma cutside of confined chamber volume 3140,

j0034] In an embodiment, a RF gasket 350 (see Fig. 3B) may be emploved to create a RF
contact between set of confinement rings 312 and lower electrode support structure 328 {such
as a ground ring or another structure efectrically connected to R¥F source 322). RF gasket
350, in an embodiment is made from a conductive material, such as stainless steel and
beryliam copper, for example. Although RF gasket 350 is shown with a circular design, RF
gasket 350 may have other configurations, such as a half-donut shape, a square shape, a
rectangular shape, and the hke. As can be appreciated from the foregomg, the shape of the
RF gasket may vary based on manufacturer’s preference as long as the R¥ gasket provides
the required RF contact between set of confinement rings 312 and lower electrode support
structure 328,

j0035] Unlike the prior art, RF gasket 350 ¢creates a path 342 for the RF return current
without creating a region outside of confined chamber volume 310 in which a magnetic field
or a RF field may be formed. In other words, path 342 remains at the periphery of confined
chamber volume 310 and effectively creates a Faraday shield around the plasma, thereby
preventing plasma unconfinement. Thus, the RF ground return arrangement provides a short
RF return path without encapsulating a region capable of sustaining plasma outsade of
confined chamber volume 310,

[9036] The RF ground return arrangement of Figs. 3A and 3B may be implemented within a
processing chamber with fixed lower electrode components. For a processing chamber that
has movable lower electrode components, the RF ground return arrangement may be
tmplemented as shown in Figs. 4, 5,6, and 7.

{0037 Fig. 4 shows, in an embodiment of the invention, a RF ground return grrangement for
an adjustable-gap processing chamber 400, Simufar to Figs. 3A and 3B, a RV gasket 402 13
emploved to establish a R¥ contact between confinemnent ring 412 and a ground ring 428,
which is part of a movable lower electrode support structure.  In an embodiment, RF gasket
402 is made of a flexible conductive material, such as stainless steel. In an embodiment, RF
gasket 402 mav have a half donut shape (such as the upside-down C-shape shown in Fig. 4, a
sideway C-shape RF gasket, or any other curved RF gasket design) that has a dunension large
enough to provide a large curvature area such that when the lower electrode support structure
s moved vertically, ground ring 428 still remains in RY contact with confinement ring 412,

Sinular to RF gasket 350 of Fig. 3, the shape of RF gasket 402 may vary based on
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manufacturer’s preference as long as RF contact is maintained between ground ring 428 and
confinement ring 412, thereby providing a short RF return path 442 while confining plasma
within the confined chamber volume.

j0038] Fig. 5 shows in an embodiment of the invention, a simple partial diagram of an
adjustable-gap processing chamber 300 with a RF ground return arrangement. In this
configuration, the lower electrode suppornt structure 1s movable. The lower electrode support
structure may include a ground ring 528, Thus, as the lower electrode support stracture
moves up and down, ground ring 528 is also moving in the same direction.

(0039} In an embodiment ground ring 528 may include g recess 504 filled with a conductive
Hquid 506, such as mercary, for example. Msposed within conductive liquid 506 is a RF
conductive rod SO8, which s made from a conductive material such as aluminum, for
example. In an embodiment, RF conductive rod 508 15 configured at least to couple a
confinement ring 512 to ground ring 528, In other words, a RF contact is established
between confinement ring 512 and ground ring 528 via RF conductive rod 308. To minimize
the potential of exposing conductive liquid 506 to the confined chamber volume, a gasket 510
{such as an o-ring) may be employed.

j0040] Thus, as the confined chamber volume is adjusted by moving the lower electrade
support structure vertically, a part of RF conductive rod 308 continues to he disposed within
conductive liquid 506, thereby maintaining the RF contact between confinement ring 512 and
ground ring 528, As a result, a RF retumn path 542 1s provided for the RF return current in
which the path is significantly shorter than the prior art while substantially preventing a
region to be established in the outside chamber volume capable of sustaining a plasma.
{0041} Fig. 6 shows, in an embodiment of the invention, another RE ground return
arrangement for an adjustable-gap processing chamber 600, Sumilar 1o Figs, 4 and 5, the
lower electrode support structure 18 movable and may include a ground ring 662, Thus, as the
lower electrode support structure moves vertically, ground ring 602 1s also moving mn the
same direction.

[0042] In an embodiment of the invention, the RF ground return arrangement includes a
spring-loaded sliding contact arrangement. In an embodiment, the spring-loaded shiding
contact arrangemment may be made from a conductive material, such as steel. The spring-
loaded shiding contact arrangement may inclade a spring member 604. Spring member 604

may be a spring leaf, for example. Spring member 604 may be fixed to a confinement ring
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612 at a fixed pomt 606, In an embodiment, spring member 604 may include a contact point
608, which is biased against a surface 610 of ground ring 602.

j0043] Thus, as the lower electrode support structure is moving vertically, ground ring 602
also moves up and down while maintaining RF contact with confinement ring 612, With the
spring-loaded sliding contact arrangement, a short RF return path 642 i3 provided as the RF
return current traverses along the nside of confinement ring 612 to ground ring 602 on is
way back to the RF sowrce.

j0044] Fig. 7 shows, in an embodiment, another RF ground return arrangement for an
adjustable-gap processing chamber 700, In an ewbodimuent, a confinement ring 712 may
mchide an extension 702. Extension 702 may be paraliel 10 a side surface wall 704 of a
ground ring 706, which is part of a movable lower electrode support structure.

[0045] Extension 702 i3 employed to create a large capacitance area between confinement
ring 712 and ground ring 706. Those skilled in the art are aware that the capacitance is
mversely related to the impedance. Thus, the higher the capacitance value, the lower is the
mmpedance value.

[0046] To create a high capacitance area {such as one with a capacitance of 10 10 100
nanofarods, for example), extension 702 is positioned within close proximity to ground ring
706 since the capacitance of an area 1s directly proportional to the area and inversely
proportional to the distance between extension 702 and ground ring 706, With a high
capacitance, the gap {710} between extension 702 and ground 706 acts as a RF short and
enables the RF return current to traverse from confinement ring 712 to ground ring 706. In
other words, extension 702 and ground ring 706 creates a low impedance path. Since the RF
return current tends to traverse the shortest path with the lowest impedance, the R¥ return
path 742 as provided by extension 702 {via gap 710} 1s preferable over path 142 of prior art
Fig. 1. Thuos, a shorter RF return path 1s provided while plasma is confined within the
confinement chamber volume.

{0047} As can be appreciated from the forgoing, one or more embodiments of the present
mvention provide for RF ground ring arrangenents configured for establishing short RF
return paths while substantially preventing an RF field from being established in the outside
chamber volume of the processing chamber. By creating RF return paths with relatively low
impedance, the RF return current is more likelv to traverse back to the RF source using the
more desirable RF return paths as provided by the RF ground return arvangements. With the

RF return paths being kept away from the external region of the processing chamber, the
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possibility of igniting unconfined plasma outside of the confined chamber volume is
substantially eliminated.

j0048] While this invention has been described in terms of several preferred embodiments,
there are alterations, permutations, and equivalents, which fall within the scope of this
mvention. Although various examples are provided herein, it is intended that these examples
be illustrative and not limiting with respect to the invention. In addition, even though the
mvention 18 described in refation to a capacitively~coupled plasma (CCP} processing system,
the invention may alse be apphied in relation 1o an inductively-coupled plasma processing
systernn or & hybeid plasma processing system.

{0049} Also, the title and sununary are provided herein for convenience and should not be
used to construe the scope of the clatms herein. Further, the abstract is written in a highly
abbreviated form and is provided herein for convenience and thus should not be employed to
construe or limit the overall invention, which is expressed in the claims. If the term “set” is
emploved herem, such term is intended to have its commonly understood mathematical
meaning to cover zero, one, or more than one member. [t should also be noted that there are
many alternative ways of implementing the methods and apparatuses of the present invention.
It is thevefore intended that the following appended claims be interpreted as meluding all such
alterations, permutations, and equivalents as fall within the troe spirit and scope of the present

mvention.

10
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CLAIMS
What is claimed is:
1. A radio frequency (RF) ground return arrangement for providing a low impedance R¥
return path for a RF current within a processing chamber of a plasma processing chamber
during processing of a substrate, comprising:

a set of confinement rings, wherein said set of confinement rings is configured to
surround a confined chamber volume, wherein said confined chamber volume is configared
for sustaining a plasma for etching said substrate during substrate processing;

a lower electrode support structure; and

a R¥ contact-enabled component, wherein said RF contact-enabled component
provides a RF contact between said set of confinement rings and said fower electrode support
structure such that said low impedance RF return path facilitates returning said RF current
back to an RF source.

2. The RF ground return arrangement of claim 1 wherem said R¥ contact-enabled
component is made of a conductive material.

3. The RF ground retumn arrangement of claim 2 wherein said lower electrode support
structure 18 a fixed structure.

4. The RF ground return arrangement of ¢laim 3 wherein said RF contact-enabled
component is a RF gasket.

S. The RF ground return arrangement of claim 2 wherein said lower electrode suppornt
structure is a movable structure and said RF contact-enabled component is a RF gasket.

6. The RF ground return arrangement of claim 5 wherein said RF gasket is compliant,
thereby enabling said lower electrode support structure to remain in said RE contact with said
set of confinement rings when said lower electrode support structare 18 moving vertically.
7. The RF ground reterm arrangement of claim S wherein satd RF contact-enabled
component is a spring-loaded contact sliding arrangement, wherein said spring-loaded
contact shding arrangement includes a spring member affixed to said set of confinement
rings, wherein said spring member is biased against a side wall of said lower electrode
support structure and is configured to remain in contact with said lower electrode support
structure via a spring contact point when said lower electrade support structure is moving
vertically.

§. The R¥ ground return artangement of claim 7 wherein said spring member is a spring leaf

11



P1991PCTWO 2011/026129CT PCT/US2010/047379

9. The R¥ ground return arrangement of clarm 5 wherem said RF contact-enabled
component is a RF rod.

10. The RF ground return arrangement of claim 9 wherein said lower electrode support
structure inclodes a recess filled with a conductive hquid.

11. The R¥F ground return arrangement of claun 1) wherein said conductive liquid is
mercury.

12, The R¥ ground retarn arrangement of claim { twherein said RF rod is disposed within
said conductive liquid, thereby providing said RF contact between said set of confinement
rings and said lower electrode support structure.

13. The RF ground return arrangement of claim 12 wherein a gasket is configured to provide
a covering tor said conductive hquid, thereby preventing said condactive liguid from
escaping mnto said confined chamber volume when said RF rod is disposed within said
conductive hquid.

14, The RF ground return arrangement of claim 13 wherein said gasket is an o-ring.

15, The RF ground return arrangement of claim 5 wherein said RF contact-gnabled
component is an extension of said set of confinement rings.

16. The RF ground return arrangement of claim 15 wherein said extension is parallel with a
side surface area of said lower electrode support structure.

}7. The RF ground return arrangement of claim 16 wherein said extension is positioned next
to said lower electrode support structure such that a lavge capacitance avea is cregted between
said extension and said Jower electrode support structure, thereby providing said low
impedance RF return path for said RF current back to said RF source.

18. The RF ground return arrangement of clatm 1 wherein said low impedance RY return
path faciiitates said RF current back to said RF source without engbling said RF current to
generate a RF field outside of said confined chamber vohume, thereby preveanting
development of an unconfined plasma from bemg ignited during said processing.

19. The RF groond return arrangement of claim 1 wherein said processing chamber s a
capacitively-coupled plasma processing chamber.

20. The RF ground return arrangement of claim 1 wherein said set of confinement rings is

made of a conductive material.
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