
WO 2011/026127PCT/US2010/047376 A LOCAL PLASMA CONFINEMENT AND PRESSURE
CONTROL ARRANGEMENT AND METHODS THEREOF BACKGROUND OF THE INVENTION 10001]
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 semiconductor devices.
Accordingly, tight control of the process parameters is generally needed to
achieve satisfactory results during substrate processing. 100021 Within a
processing chamber, gas may interact with a radio frequency (RF) current to
form plasma during substrate processing. In order to control plasma
formation and to protect the processing chamber walls, the plasma may be
confined to a limited chamber volume, such as the region within a
peripheral ring. To exhaust the neutral gas species from the confinement
region (the volume within the peripheral ring), the peripheral ring may
include a plurality of slots. Each slot has a geometry that is configured
to be large enough to allow the neutral gas species to exit the confinement
region and flow toward the turbo pump by traversing through the slots.
Generally, to be effective in confining the plasma within the confinement
area, each slot tends to have a cross-sectional of less than two times the
plasma sheath thickness. Plasma sheath can exist on each side of the slots.
Hence if the total sheath thickness greater than the slot width, there
won't be any bulk plasma in between the sheath hence plasma successfully
pinch of by slots. However if the Slot width greater than the 2*Sheath
Thickness then the plasma can exist inside the slots. [00031 Those skilled
in the art are aware that each recipe/recipe step may require a certain
pressure volume/level to be maintained in order to generate the desired
plasma needed during substrate processing. However, during substrate
processing, certain conditions (e.g., chamber conditions) may cause the
pressure volume/level to fluctuate. To control the pressure volume/level, a
vacuum valve that- is positioned downstream from the confinement region but
upstream from the turbo pump may be employed. In an example, to increase
the pressure volumeilevel, the vacuum valve may be tightened, 



100041 Unfortunately, as the pressure increases, the plasma sheath tends to
collapse and the size of the plasma sheath may become smaller. In some
circumstances, the cross-sectional size of each slot may become larger than
twice the size of the shrinking plasma sheath. Given that the plasma sheath
has shrunk, the slots may no longer be able to confine the plasma within
the confinement region. As a result, plasma may traverse through the slots
and  be formed outside of the confinement region. This is especially true
given that the tightening of the vacuum valve not only increases the
pressure volume/level within the confinement region but also the pressure
volume/level in the outside chamber volume (the region outside of the
confinement region). Thus, the high-pressurized environment of the outside
chamber volume may be conducive for unconfined plasma formation. 10005]
Accordingly, an arrangement for pressure control while restricting plasma
formation within the region formed by the peripheral ring is desirable.
BRIEF DESCRIp-rioN OF THE SEVERAL VIEWS OF THE DRAWINGS 0006] The present
invention is illustrated by way of example, and not by way of limitation,
in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which: 10007j Fig. I shows, in an
embodiment of the invention, a simple diagram of a partial view of a
processing chamber with a local pressure control and plasma confinement
anangement. [0008] Figs. 2A, 2B, and 2C show, in embodiments of the
invention, examples of the different degrees of offset that may be employed
to perform localized pressure control. [0009] Fig. 3 shows, in an
embodiment of the invention, a simple flow chart. illustrating a method for
automatically performing localized pressure control and plasma confinement.
DETAILED DESCRIPTION OF EMBODIMENTS 



100101 The present invention will now be described in detail with reference
to a few embodiments thereof as illustrated in the accompanying drawings.
In the following description, numerous specific details are set forth in
order to provide a thorough understanding of the present invention. It will
be apparent, however, to one skilled in 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 have not been
described in detail in order to not unnecessarily obscure the present
invention. 100111 Various embodiments are described hereinbelow, including
methods and techniques. it should be kept in mind that the invention might
also cover articles of mannikture 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 include,
for example, semiconductor, magnetic, opto-magnetic, optical, or other
forms of computer readable medium for storing computer readable code.
Further, the invention may also cover apparatuses for practicing
embodiments of the invention. Such apparatus may include circuits,
dedicated andior programmable, to carry out tasks pertar.ning to  WO
2011/026127PCT/US2010/047376 embodiments of the invention. Examples of such
apparatus include a general-purpose computer andior a dedicated computing
device when appropriately programmed and may include a combination of a
computer/computing device and dedicatedipmgrammable circuits adapted for
the various tasks pertaining to embodiments of the invention, 100121 As
aforementioned, in the prior art, pressure control is provided by
adjusting, a vacuum valve. Since the vacuum valve tends to be positioned
away from the confinement region, the adjustment of the vacuum valve not
only changes the pressure volume/level within the confinement region but
also tends to change the pressure volume/level outside of the peripheral
ring. In one aspect of the invention, the inventors herein realized that
local control is required to adjust the pressure volume/level within the
peripheral ring without changing the pressure volume/level outside of the
confinement region. 10013j In accordance with embodiments of the present
invention, an arrangement for pressure control while confining plasma
within a region formed by a peripheral ring is provided. Embodiments of the
invention include a local pressure control and plasma confinement
arrangement. Embodiments of the invention also include an automatic
feedback arrangement and methods thereof for managing the local pressure
control and plasma confinement arrangement. 100141 In an embodiment of the
invention, a local pressure control and plasma confinement arrangement is
provided within a processing chamber of a plasma processing system. In an
embodiment, the local pressure control and plasma confinement arrangement
may be implemented within a capacitively-coupled plasma (CCP) processing
system. The local pressure control and plasma confinement arrangement
includes a fixed peripheral ring and at least one movable conductive
control ring, in an embodiment. Although more than one movable conductive
control ring may be employed to control the size of the opening for
exhausting gas from the confinement region, cost consideration and physical
space limitation may render the implementation of more than one movable
conductive control ring for each peripheral ring as less economically
and/or physically feasible. 



10015j In this document, various implementations may be discussed using a
single peripheral ring as an example. This invention, however, is not
limited to a single peripheral ring and may be applied to a plasma
processing system with one or more peripheral rings, instead, the
discussions are meant as examples and the invention is not limited by the
examples presented.  WO 2011/026127PCT/US2010/047376 10016] In an
embodiment., the conductive control ring may be positioned either within or
outside of the confinement region (confinement region refers to the
periphery surrounded by the peripheral ring). The conductive control ring
is positioned next to the peripheral ring. As discussed herein, the term
"next to" may refer to but are not limited to nested inside and out, nested
within one another, adjacent, separated by a small gap, and the like. In a
preferred embodiment, the conductive control ring surrounds the peripheral
ring. In other words, the conductive control ring is positioned closer to
the outside chamber volume, thereby providing a barrier against the
possibility of plasma unconfinement. [00171 The peripheral ring may have a
plurality of slots (may be fixed-sized or variable-. sized), In an
embodiment, the number of Slots and. the positioning of the slots on the
conductive control ring may vary. in an embodiment, the number of slots and
the positioning of the slots on the conductive control ring may match the
number of slots and the positioning of the slots on the peripheral ring. In
another embodiment, the number of slots andlor positioning of the slots on
the conductive control ring may differ from that of the peripheral ring. To
control pressure within the confinement region, the conductive control ring
may be actuated/moved/rotated relative to the peripheral ring Co manipulate
the opening of each slot on the peripheral ring. [00181 In an embodiment.,
a motor such as a stepper motor) may be employed to actuate and/or rotate
the conductive control ring. During substrate processing, the motor may
move. the conductive control ring to control the slot size of the
peripheral ring. In an example, the given size of the slots on the
peripheral ring may be available for exhausting processed byproduct gas
(such as neutral gas species) by setting the position of each slot on the
conductive control ring to match the position of each slot on the
peripheral ring. However, to reduce the size of the Slots on the peripheral
ring: the conductive control ring may be moved. so that the slots on the
peripheral ring are offset by the slots on the conductive control ring.
[00191 in an embodiment, -the offset may be in a range of zero offset to
full offset. As discussed herein, zero offset refers to a situation in
which at least a first slot on the peripheral. ring matches with a first
slot on the conductive control ring to provide an unblock passage for the
exhausting gas. As discussed. herein, a full offset may refers to a
situation in which at least one slot on the peripheral ring is covered. by
a slot on the conductive control ring such that the passage for exhausting
gas is blocked. As can be appreciated from the foregoing, the offset
relationship between the peripheral ring and the conductive control ring
may also  WO 2011/026127PCT/US2010/047376 



include a partial offset such that at least a iortion of the passage for
exihausting gas is available, 00201 Those skilled in the art are aware that
the production environment is usually a dynamic environment. During
substrate processing, the pressure volume/level may fluctuate. hi an
embodiment, the local pressure control and plasma confinement arrangement
is configured to provide local pressure control for the confinement region.
By adjusting the conductive control ring, local pressure control may be
pedbrmed. In an example, to increase the pressure volume/level within the
confine-mem ring, the conductive control ring may be actuated/rotated
relative to the peripheral ring so that the size of each slot on the
peripheral ring is reduced, thereby increasing the pressure within the
confinement region without increasing the pressure in the outside chamber
volume. 100211 In an embodiment, the local pressure control and plasma
confinement arrangement is configured to confine the plasma within the
confinement region, in an example, due to chamber conditions, the slots on
the peripheral ring have become greater than two times the size of the
plasma sheath. In the prior art, the collapse of the plasma sheath may
enable the plasma to traverse through the slot into the outside chamber
volume. However, by manipulating the movable conductive control ring, the
slots on the peripheral ring may remain smaller than two times the size of
the plasma, In other words by rotating/actuating the movable conductive
control ring, the conductive control ring may offset the opening of each
slot on the peripheral ring, thereby effectively reducing the size of the
slots and substantially preventing the plasma from leaking into the outside
chamber volume_ 100221 hi an embodiment of the invention, the local
pressure control and plasma confinement arrangement is an automatic
feedback arrangement in which a sensor may be employed to monitor the
pressure volumeilevel within the confinement region. The data collected by
the sensor may be sent to a control module, which may include a process
module controller, for analysis. The pressure data may be compared to a
predetermined threshold range_ if the pressure volumellevel is outside of
the threshold range, instructions may be sent to the motor to
actuate/rotate the conductive control dug to change the pressure
volumeilevel locally within the confinement region. 100231 By providing an
arrangement for performing pressure control; the pressure volumellevel may
be adjusted within the confined chamber volume of the peripheral ring
without affecting the pressure volume/level in the outside chamber volume
(area outside of the confinement region). With local pressure control, a
stable plasma above the substrate WO 2011/026127PCT/US2010/047376 may be
maintained during substrate processing while restricting the plasma from
traversing through the slots of the peripheral ring to form outside of the
confinement region. In addition, the automatic feedback feature of the
arrangement enables pressure control and/or plasma confinement to occur
automatically without human intervention. 100241 The features and
advantages of the present invention may be better understood with reference
to the figures and discussions that follow, 



100251 Fig. 1 shows, in an embodiment of the invention, a simple diagram of
a partial view of a processing chamber 100 with a local pressure control
and plasma confinement arrangement. Consider the situation wherein, for
example, a substrate 106 is being processed within processing chamber 100.
In an embodiment, processing chamber 100 may be a capacitively-coupled
plasma processing chamber. Substrate 106 may be positioned above a bottom
electrode 104. During substrate processing, a plasma 108, which may be
employed to etch substrate 106, may form between substrate 106 and an upper
electrode 102, [00261 In order to control plasma formation and to protect
the processing chamber walls, a peripheral ring -112 may be employed.
Peripheral ring 112 may be made of a conductive material such as silicon,
polysil icon, silicon carbide, boron carbide, ceramic, aluminum, and the
like. Usually, peripheral ring 112 may be configured to surround the
periphery of a confined chamber volume 110 in which plasma 108 is to form.
In addition to peripheral ring 112, the periphery of confined chamber
volume 110 may also be defined by upper electrode 102, bottom electrode
104, an edge ring 114, insulator rings 116 and 118, and chamber support
structure 128. 10027.1 During substrate processing, as may flow from a gas
distribution system (not shown) into confined chamber volume 110 to
interact with RE current to create plasma 108. RE current may be flowing
from an RE source 122 to bottom electrode 104 via a cable 124 and a RE
match 120. Those skilled in the art are aware that some of the chamber
components (such as the upper electrode, the bottom electrode, the
insulator rings, the edge ring, the chamber support, and the like) may have
other configuration than that shown. Also the number of RE sources and RE
matches may also vary depending upon the plasma processing system, 100281
In order to exhaust the processed byproduct gas (such as neutral gas
species) from the confinement region (confined chamber volume 110),
peripheral du g 112 may include a plurality of slots (such as slots 126a,
126b, 126c, 128a, 128b, 128c, 130a, 130b, and 130c). The processed
byproduct gas (such as neutral as species) may traverse from confined
chamber volume 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 100291 The slots on peripheral ring 112 may have a
radial shape, although other configurations may be employed. Each slot
geometry is configured to be large enough to allow the processed byproduct
gas (such as neutral gas species) to exit confined chamber volume HO. The
number of slots and the size of the slots may depend upon the desired rate
of conductance for the processing chamber. However, each slot usually has a
cross-sectional of less than two times the plasma sheath (not shown).
[00301 Those skilled in the art are aware that processing chamber 100 has a
dynamic environment. As a result, the pressure volume/Level may fluctuate
during substrate processing. As aforementioned, a vacuum valve 138 may be
employed, in the prior art, to perform pressure control. However, in
certain conditions, such as when vacuum valve 138 is tightened, the higher
pressure volume/level may cause the plasma sheath (not shown) to collapse.
As the plasma sheath collapses, the cross-sectional of the slots on
peripheral ring 112 may become larger than twice the size of the shrinking
plasma sheath. As a result, plasma may become unconfined and may traverse
through the slots and escape into external region 132 of processing chamber
100. Since the change in the pressure volume/level is not localized within
confined chamber volume 110, external region 132 (outside chamber volume)
of processing chamber 100 may now have a high-pressurized environment that
is conducive to plasma formation. 100311 Since tight control of process
parameters, such as the pressure volume/level, is generally required to
produce quality semiconductor devices, an arrangement and/or method is
needed to control the pressure volumedevel within confined chamber volume
110. In an embodiment, a conductive control ring 136 may be employed to
provide local pressure control. In an embodiment, conductive control ring
136 may be positioned next to peripheral ring 112. As discussed herein, the
term "next to- may refer to but are not limited to nested inside and out,
nested within one another, adjacent, separated by a small gap, and the
like. For example, conductive control ring 136 may be made from a
dielectric material and may be positioned adjacent to peripheral ring 112.
in another example, conductive control ring 136 may surround peripheral
ring 112 such that conductive control ring 136 may be employed to block
plasma from confined chamber volume 110 to flow into external region 132 of
processing chamber 100. 



WO 2011/026127PCT/US2010/047376 100321 In an embodiment, the number of
slots (140a, 140b, 140c, 142a, 142b, 142c, 144a, 144b, and 144c) on
conductive control ring 136 may match the number of slots (126a, 126b,
126c: 128a, 128b: 128c, 130a, 130b: and 130c) on peripheral ring 112. In
another embodiment: the number of slots may not match. For example: the
number of slots on conductive control ring 136 may be greater than the
number of slots on peripheral ring 112. By actuating/rotating conductive
control ring 136: the degrees of offset between the slots of conductive
control ring 136 and the slots of peripheral ring 112 may be manipulated to
provide local pressure control. As can be appreciated from the foregoing,
the degree of offset for each slot on peripheral ring 112 may vary
depending upon the number of slots and/or the positioning of the slots on
the conductive control ring. 100331 To facilitate discussion. Figs. 2A,
213, and 2C show, in embodiments of the invention, examples of the
different degrees of offset that may be employed to perform localized
pressure control. [00341 Fig. 2A shows, in an embodiment of the invention,
a partial view of a local pressure control and plasma confinement
arrangement with a zero degree of offset (200). In an embodiment,
conductive control ring 136 surrounds peripheral ring 112 and the slots
(140a, 140b, and 140c) of conductive control ring 136 is positioned
directly underneath the slots (126a, 126b, and 126c) of peripheral ring 112
In this configuration, the slots (126a, 126b, and 126c) of peripheral ring
112 are of maximum size. In other words, the slots (126a, 126b, and 126c)
of peripheral ring 112 are of the same size as if conductive control ring
136 is sustainable non-existence. This configuration may be desirable when
the plasma sheath has not shrunk and the possibility of plasma
non-confinement is remote. [00351 However, during substrate processing,
conditions within confined chamber volume may change. In an example, the
pressure volume/level may have fallen outside of an acceptable threshold
range during substrate processing. To perform pressure control, conductive
control ring 136 may be adjusted to cause the slots (140a, 140b, and 140c)
on conductive control ring 136 to overlap corresponding slots (126a, 126b,
and 126c) On peripheral ring 112 (as shown in arrangement 210 of Fig. 2B).
In other words, the actuation/rotation of conductive control ring 136 may
transform the slots (126a, 126b, and 126c) into a plurality of
variable-sized slots (as shown by slots 204a, 204b, and 204c1. 100361 Under
certain conditions (such as in a high-pressurized environment), the
thickness of the plasma sheath may shrink causing the size of the slots
(126a, 126b, and 126c) on peripheral ring 112 to become larger than twice
the size of the collapsing plasma sheath. In  



WO 2011/026127PCT/US2010/047376 an embodiment, by actuatinglrotating
conductive control ring 136, the geometry (e.g., size) of slots (126a,
126b, and 126c) on peripheral ring 112 may be offset, thereby reducing the
openings into external region 136 (as shown by smaller openings 204a-c),
100371 In an embodiment, the rate of conductance of exhausting the
processed byproduct gas (such as neutral gas species) from the confined
chamber volume may- be reduced to sustainably zero if an especially high
pressure volume/level is required within the confined chamber volume. To
create the high pressure environment, conductive control ring 136 may be
manipulated to close off the openings of the slots (126a, 126b, and 126c)
of peripheral ring 112. In other words, a 100 percent degree of offset may
be established by positioning each slot (140a, 140b, and 140c) on
conductive control ring 136 next to a corresponding slot (126a, 126b, and
126c) on peripheral ring 112 (as shown in arrangement 220 of Fig. 2C).
[00381 Referring back to Fig. 1, although a backward c-shaped local
pressure control and plasma confinement arrangement is shown, the local
pressure control and plasma confinement arrangement may have other
configurations. Those skilled in the art are aware that the rate of
conductance may vary in each processing chamber. In a chamber that have a
normal rate of conductance, slots may only be positioned either in sections
150, 152, or 154. in an example, if a bottom exhaust is required, the slots
(126a, 126b, and 126c) may be positioned in section 150. Since slots are
only positioned in section 150, only the slots (140a, 140b, and 14(k) of
conductive control ring 136 may be required to perform local pressure
control. 100391 In another embodiment, the local pressure control and
plasma confinement arrangement may include two sections for performing
localized pressure control. In an example.: for a processing chamber with a
need for a higher conductance rate for exhausting gas, sections 150 and
152, for example, may have slots (126a. I 26b, 126c, 128a, 128b, and 128c)
available for exhausting the processed byproduct gas (such as neutral gas
species). Similar to the aforementioned example, corresponding slots (140a,
140b, 140c, 142a, 142b, and 142c) on conductive control ring 136 may be
employed to perform pressure control. 100401 In yet another embodiment of
the invention, the backward c-shaped local pressure control and plasma
confinement arrangement may be employed in a processing chamber that
requires an especially high conductance rate. As can be appreciated from
the foregoing, all three sections (150; 152, and 154) may be employed to
perform pressure control for a processing chamber with a c.-shaped
configuradon.  WO 2011/026127PCT/US2010/047376 100411 In an embodiment of
the invention, the local pressure control and plasma confinement
arrangement is an automatic feedback arrangement. Fig. 3 shows, in an
embodiment of the invention, a simple flow chart illustrating a method for
automatically performing local pressure control and plasma confinement.
Fig. 3 is discussed in relation to Figs. 1, 2A, 2B, and 2C, 



10042] At a first step 302, the local pressure control and plasma
confinement arrangement is set to an initial set point position.. In an
example, conductive control ring 136 is .moved to an initial set point
position such that the slots of conductive control ring 136 is stacked
below the slots of peripheral ring 112 (as shown in Fig. 2A). In an
embodiment of the invention, a position module, such as an encoder (not
shown), may be employed to record the initial set position of conductive
control ring 1.36 and the initial set position may be sent to a control
module 1.62 (such as a process module controller). 1100431 At a next step
304, substrate processing begins. Those skilled in the art are aware that a
recipe may be entered. The recipe may define the .requirements for the
different process parameters, including the pressure parameter. During
production, the recipe, as entered, is employed to process the substrate.
1100441 At a next step 306; the pressure volume/level is monitored during
substrate .processing. In an embodiment, a sensor 164 may be employed to
monitor the pressure level within confined chamber volume 110. The process
data about the pressure may be sent to control module 162 for analysis,.
100451 At a next step 308; the pressure volume/level during substrate
processing is maintained by adjusting conductive control ring 136. Since
control module 162 is continuously collecting pressure data, control module
162 is able to determine when the pressure .volume/level within confined
chamber volume 110 falls outside of an acceptable threshold range. Once a
problem is identified., control module 162 may recalculate the new set
point position to bring the pressure volume/ level within the acceptable
threshold value. The new set position may be calculated based on the
current set point position. 100461 In an embodiment, control module 162 may
send a set of instructions to a motor 160, which is configured to
actuate/rotate conductive control ring 136. In an embodiment, the set of
instructions for .moving the conductive control ring may include a
direction signal and a. step signal. In an example, the instruction
received by the motor may indicate that conductive control ring 136 is to
be moved toward a left direction by two stepper pulses (the. step signal
for a stepper .motor is usually expressed as number of stepper pulses). WO
2011/026127PCT/US2010/047376 10047] Upon receiving, the set of
instructions, motor 160 may actuate/rotate conductive control ring 136 to
the desired position, thereby changing the size of the opening of each slot
on peripheral ring 112. Accordingly, adjusting the size of the opening of
each slot changes the rate of conductance, thereby providing local pressure
control without affecting the pressure volume/level in the outside chamber
volume. 10048] Manipulating conductive control ring 136 is also an
effective arrangement for confining plasma even if the pressure control is
also being performed by another component, such as vacuum valve 138,
instead of conductive control ring 136. In an example, my adjusting vacuum
valve 138, the pressure volume/level has increased in processing chamber
100 (including confined chamber volume 110 and external region 132). In
this example, conductive control ring 136 may be employed to reduce the
openings of the slots on peripheral ring 112 as the plasma sheath begins to
collapse. 



10049.1 Steps 304 through 308 are iterative steps and may be repeated
during substrate processing. 10050] As can be appreciated from the
forgoing, one or more embodiments of the present invention provide for a
local pressure control and plasma confinement arrangement. Bv. providing a
local pressure control arrangement, change in the pressure -volume/Level is
confined to the chamber volume within the peripheral ring. Since pressure
control is localized, the plasma employed for etching the substrate is
stabilized at a quicker rate. Additionally, or alternatively, the local
pressure control and plasma confinement arrangement. provides a wider
processing window since the arrangement is configured to substantially
eliminate the possibility of plasma being established in the outside
chamber volume. Thus, the local pressure control and plasma confinement
arrangement minimizes the cost of ownership by protecting the Chamber
components from unconfined plasma development. 100511 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 invention. 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 invention is described in
relation to a capacitively-coupled plasma (CCP) processing system, the
invention may also be applied in relation to an inductively-coupled plasma
processing system or a hybrid plasma processing system. 100521 Also, the
title and summary are provided herein for convenience and should not be
used to construe the scope of the claims herein. Further; the abstract is
written in a highly. WO 2011/026127PCT/US2010/047376 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 employed herein, such term is intended to have its
commonly understood mathematical meaning to cover zero, one, or more than
one member. It should also be noted that there are many alternative ways of
implementing the methods and apparatuses of the present invention. It is
therefore intended that the following appended claims be interpreted as
including all such alterations, permutations, and equivalents as fall
within the true spirit and scope of the present invention.  WO
2011/026127PCT/US2010/047376 CIAFqs 



What is claimed is: I. An arrangement for perfomiing. pressure control
within a processing chamber of a plasma processing system during processing
of a substrate, comprising:       a peripheral ring configured at least for
surrounding a confined chamber volume, wherein said confined chamber volume
is capable of sustaining a plasma for etching said substrate during
substrate processing, said peripheral ring including a first plurality of
slots, wherein said first plurality of slots is configured at least for
exhausting processed byproduct gas from said confined chamber volume during
said substrate processing; and       a conductive control ring, wherein
said conductive control ring is positioned next to said peripheral ring,
and is configured to .include a second plurality of slots, wherein said
pressure control is achieved by moving said conductive control ring
relative to said peripheral. ring such that a first slot of said first
plurality of slots of said peripheral ring and a second slot of said second
plurality of slots of said conductive control ring are offset with respect
to one another in a range of zero offset to full offset.  2. The
arrangement of claim further including a motor, wherein said motor is
configured to move said conductive control ring to perform said pressure
control.  3. The arrangement of claim 2 further includina a set of sensors
configured for collecting processing data about pressure volume within said
confined chamber volume, 4. The arrangement of claim 3 further including a
control module configured at least for receiving said processing data from
said set of sensors, analyzing said processing data, 



determining a new position for said conductive control ring, and sending
said new position as part of a set of instructions to said. motor. S. The
arrangement of claim 4 wherein said motor is configured to receive said set
of instructions and to move said conductive control ring to adjust said
pressure volume within said confined chamber volume.  6. The arrangement of
claim 5 wherein said peripheral ring is nested inside said conductive
control ring such that said conductive control ring surrounds said
peripheral ring.  7. 711.e arrangement of claim 6 wherein said conductive
control ring is made from a dielectric material.  8. The arrangement of
claim I wherein said plasma processing system is a capactivelycoupled
plasma processing system.  9. A method for performing pressure control
within a processing chamber of a plasma processing system during processing
of a substrate, wherein said processing chamber includes a peripheral ring
configured at least for surrounding a confined chamber volume, wherein said
confined chamber volume is capable of sustaining a plasma for etching said
substrate during substrate processing, said peripheral ring including a
first plurality of slots, wherein said first plurality of slots is
configured at least for exhausting processed byproduct gas from said
confined chamber volume during said substrate processing, said method
comprising:       providing a conductive control ring, wherein said
conductive control ring is positioned next to said peripheral ring, and is
configured to include a second plurality of slots; 



monitoring pressure volume within said confined chamber volume; sending
processing data about said pressure volume to a control module; analyzing
said processing data...       comparing said pressure volume within said
confined chamber volume to a predetermined threshold range;
calculating a new position for said conductive control ring if said
pressure volume traverses said predetermined threshold range: and
adjusting said pressure volume within said confined chamber volume by
moving said conductive control ring relative to said peripheral ring such
that a first slot of said first plurality of slots of said peripheral ring
and a second slot of said second plurality of slots of said conductive
control ring:, are offset with respect to one another in a range of zero
offset to full .offset.  10. The method of Claim 9 further including
sending said new position as part of a set of instructions to a motor,
wherein said motor is configured at least tbr moving said conductive
control ring to adjust said pressure volume within said confined chamber
volume,.  11. The method of claim 10 wherein said monitoring of said
pressure volume within said confined chamber volume is performed by a set
of sensors,  12. The method of claim 9 further including setting said
conductive control ring to an initial set position before initiating said
substrate processing. 



13. The method of claim 12 wherein said. new set position is calculated
based on a previous set position.   14. A plasma confinement arrangement
within a processing, chamber of a plasma processing system during
processing; of a substrate, comprising:        a set of peripheral rings
with a first set of slots, wherein said set of peripheral rings surrounds a
confined chamber volume capable of sustaining a plasma during substrate
processing, said first set of slots being configured for at least
exhausting processed byproduct gas from said confined chamber volume during
said substrate processing;        a set of conductive control rings with a
second set of slots, wherein said set of conductive control rings is
positioned next to said set of peripheral rings; and a motor configured at
least for moving said set of conductive control rings relative to said set
of peripheral rings such that a first slot said first set of slots of said
set of peripheral rings and a second slot of said second set of slots of
said set of conductive control rings are offset with respect to one another
in a range of zero offset to full offset.  15. The plasma confinement
arrangement of claim 14 further including a set of sensors configured for
collecting processing data within said confined chamber volume.  16. The
plasma confinement arrangement of claim 15 further including a control
module configured for at least 



receiving said processing data from said set of sensors, analyzing; said
processing data, determining a new position for said conductive control
ring, and sending said new position as part of a set of instructions to
said motor.  17. The plasma confinement arrangement: of claim 16 wherein
said motor is configured to receive said set of instructions and to adjust
said set of conductive control rings to maintain plasma confinement within
said confined chamber volume.  18. The plasma confinement arrangement of
claim 17 wherein said set of conductive control rings is positioned outside
of said confined chamber volume such that said set of conductive control
rings surrounds said set of peripheral rings.  19. The plasma confinement
arrangement of claim 18 wherein said set of conductive control rings is
made from a dielectric material.  20. The plasma confinement arrangement of
claim 19 wherein said plasma processing system is a capactively-coupled
plasma processing system_ 


