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BACKGROUND

1] The present invention relates generally to plasma etch processes, and more

particularly, to methods and systems for controlling plasma etch processes.

2] Semiconductor device dimensions are pressed to ever smaller dimensions to
enable more devices per wafer with higher performance. As semiconductor device
dimensions become smaller, new challenges are presented in the process technology
needed to form the smaller, more densely packed devices with high yield. These
process requirements demand a precise control of plasma chemistry (radical, neutral

and ions) to meet both on die as well as across semiconductor wafer etch requirements.

[3] Fig. 1 is a side view of a simplified schematic drawing of a typical narrow gap
plasma processing chamber 100. Process gases 482 are injected through a
substantially central location 104 of the top portion 108 of the plasma processing
chamber 100. The process gases +62 are injected into the plasma processing volume
110 defined as being over the semiconductor wafer 101 to be processed. The

semiconductor wafer 101 is supported on a wafer support 106.

[4] The process gases +62 flow in a substantially radial direction 112 through the
plasma processing volume 110 toward a plasma confinement structure 114 at the
periphery of the plasma processing volume. The process gases +92 and plasma process
byproducts are pumped out at the periphery ++4 through peripheral vents 116 to one or

more vacuum pumps 118.

[5] Typical plasma processes are performed at fixed process gas 462 pressure and

flow. The fixed process gas 462 pressure and flow often causes radial pressure



chamber 201, oné or more gas sources 102, one or more RF sources 117A, 117B and a

controller 119 coupled to the processing chamber and the gas sources. The processing

chamber 201 is defined by inner walls 201 A-D and includes a substrate support 106 for
supporting a substrate 101.

[43] The processing chamber 201 also includes a plasma processing volume 110.
The plasma processing volume 110 is defined by an inner surface 108 A of the top 108
of the plasma processing chamber (e.g., a surface of a top electrode coupled to RF
source 117B), the surface 106A, 106B of the substrate support 106 (e.g., a bottom
electrode coupled to RF source 117A), if the substrate 101 is not present, and the
surface 106A and the surface 101 A of the substrate 101, when the substrate is present.
The plasma processing volume 110 is typically less than about 10 percent of the total
volume of the processing chamber 201. A plasma confinement structure 114 defines

an outer perimeter of the plasma processing volume 110.

[44] The plasma confinement structure 114 includes multiple outlet ports 116. A
positioning actuator 207 is coupled to the conductance control structure 202 to apply a
desired level of restriction to the outlet ports 116. The outlet ports 116 can be
substantially fully restricted to minimize gas output flow through the outlet ports, as
shown in Fig. 2A, by a conductance control structure 202 being placed immediately
adjacent to the outlet ports 116. The restricted outlet ports 116 restrict the flow of the
process gases and plasma byproducts ++7 out of the plasma processing volume 110
and thus generates an increased pressure within the limited volume of only the plasma

processing volume 110.

[45] When the outlet ports 116 are restricted, the pressure within the plasma
processing volume 110 can increase at a rate of up to about 20 mtorr per 100ms. In
many plasma processes a relatively small pressure increase in the plasma processing
volume 110, as little as about 5 mtorr pressure, can be a sufficient pressure change to
create the desired effects. The restricted outlet ports 116 can generate an increased
pressure within the plasma processing volume 110 of about 50 mtorr or greater, with

more time is allowed.
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[46] By way of example, if only 5 mtorr pressure increase is desired, then the outlet
ports 116 may only need to be restricted for about 25 ms, which is about 25 percent of
the time required to increase the pressure 20 mtorr, within the plasma processing
volume 110. Alternatively, if a 40 mtorr pressure increase is desired, then the outlet
ports 116 may need to be restricted about 200 ms, which is about 200 percent of the
time required to increase the pressure 20 mtorr, within the plasma processing volume
110.

[47]  Alternatively, as shown in Fig. 2B, the outlet ports 116 can be substantially
fully unrestricted when the positioning actuator 207, moves the conductance control
structure 202 a sufficient distance A1 away from the outlet ports 116, where distance
Al is between about 0.25 mm to about 25 mm (i.e., between about 0.01 inches and
about 1.0 inches) and more specifically between about 0.25 mm to about 12.5 mm (i.e.,

between about 0.01 inches and about 0.5 inches).

[48] The substantially fully unrestricted outlet ports 116 can more freely allow flow
the process gases and plasma byproducts ++7 toward the vacuum pumps 118. When
substantially fully unrestricted, the outlet ports 116 can generate a pressure decrease
within the plasma processing volume 110 efat a rate of up to about 20 mtorr per
100ms. The conductance control structure 202 can be moved any desired more or less
than distance A1 away from the outlet ports 116 to provide a corresponding selected

amount of restriction to the outlet flow through the outlet ports.

[49] Modulating the amount of restriction of the outlet flow of the outlet ports 116
can be used to correspondingly modulate an increase and a decrease of the pressure
within only the plasma processing volume 110 at a rate of about 10 Hz. The pressure
in the remainder of the processing chamber 201, external of the plasma processing
volume 110, remains substantially constant while the pressure within the plasma

processing volume is varied.

[S0] It should be understood that the above examples are mere exemplary
embodiments and different structures of and control schemes of the conductance

control structure 202 and the plasma confinement structure 114 will have



12

116°, as shown, to restrict the outlet flow through the outlet ports or away from the
outlet ports to substantially fully unrestrict the outlet flow through the outlet ports as
shown in the previously discussed Figs. 2A-3D.

[55] Fig. 3F is a detailed perspective view the conductance control structure 302 and
the plasma confinement structure 114, in accordance with one embodiment of the
present invention. The plasma confinement structure 114 includes many radial slot
shaped outlet ports ++62116 in the bottom facing portion 114A. The slot shaped outlet
ports +1621 16 extend outward from the interior portion 114A’ toward the peripheral
portion 114B.

[36] Figs. 4A and 4B are schematic diagrams of an alternative small volume plasma
processing chamber system 400, in accordance with one embodiment of the present
invention. The small volume plasma processing chamber system 400 is substantially
similar to the small volume plasma processing chamber system 200 described in Fig.
2A and 2B, above. The primary difference 1s the multiple outlet ports 116’ are formed
between corresponding plasma confinement rings 402 in the outer periphery ++44 of
the plasma confinement structure 114. The plasma confinement rings 402 are shown
collapsed together or closed in Fig. 4A, thus with the outlet ports 116’ being

substantially fully restricted or closed.

[57] Operationally, the small volume plasma processing chamber system 400 is
substantially similar to the small volume plasma processing chamber system 200. By
way of example, separating the plasma confinement rings 402 reduces the restriction
the outlet flow through the outlet ports 116’ as a width W1 of the outlet ports is
increased. Separating and collapsing the plasma confinement rings 402 in respective
direction 404A, 404B can correspondingly modulate the pressure within the plasma

processing volume 110.

[58] Figs. 5A and 5B are simplified cross-sectional views of an alternative small
volume plasma processing chamber system 500, in accordance with one embodiment
of the present invention. Figs. 5C and 5D are detailed views of a portion of the bottom

facing or substantially horizontal portion 114A of the plasma confinement structure
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114 in an alternative small volume plasma processing chamber system 500, in

accordance with one embodiment of the present invention.

[S9] The small volume plasma processing chamber system 500 is substantially
similar to the small volume plasma processing chamber system 200 described in Fig.
2A and 2B, above. The primary differeﬁce is restriction of the outlet flow through the
multiple outlet ports 116 is increased and decreased by shifting the conductance
control structure 282202” in a rotational direction 504A or 504B to align or partially
align the outlet ports 116 with the corresponding openings 516 in the conductance

control structure.

[60] The positioning actuator 207° can move or shift or rotate the conductance
control structure 262202 in rotational directions 504A and 504B. As shown in Figs.
5A and 5C, the outlet ports 116 are not aligned the corresponding openings 516 in the
conductance control structure and thus the outlet flow through the ports is substantially
fully restricted. As shown in Figs. 5B and 5D, the outlet ports 116 are aligned the
corresponding openings 516 in the conductance control structure and thus the outlet
ports are open and substantially fully unrestricted. It should be understood that the
outlet ports 116 can be partially aligned with the corresponding openings 516 in the
conductance control structure and thus the outlet flow through the outlet ports can be

adjusted between substantially fully unrestricted and substantially fully restricted.

[61] Figs. SE-G are simplified cross-sectional views of an alternative small volume
plasma processing chamber system 550, in accordance with one embodiment of the
present invention. The small volume plasma processing chamber system 550 is
substantially similar to the small volume plasma processing chamber system 500
described in Fig. 5A-D, above. The primary difference is that the outlet flow through
only a portion of the multiple outlet ports 116, 116°, 116, 116°” are restricted or
unrestricted at any one time and thus allowing an asymmetrical the outlet flow

operation.

[62] By way of example, as shown in Fig. 5E all of the outlet ports 116, 116°, 1167,

116”” are substantially fully restricted. The openings 516 in the conductance control
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structure 282202 are shown offset in phantom because the openings are not aligned

with the outlet ports 116.

[63] Referring to Fig. 5F, the openings 516 are shifted to align with outlet ports 116
and thus only the outlet flow through the outlet ports 116 are substantially fully
unrestricted, while the outlet flow through the remaining outlet ports 116°, 1167, 116
remains substantially fully restricted. When only the outlet flow through the outlet
ports 116 is substantially unrestricted, the process gases and plasma byproducts can
flow in directions 502 toward the outlet ports 116. The process gases and plasma
byproducts do not flow in directions 502°, 5027, 502" because the outlet flow through
the corresponding ports 116°, 116”, 116" are substantially fully restricted.

[64] Referring to Fig. 5G, the openings 516 are shifted to align with outlet ports
116’ and thus only the outlet flow through the outlet ports 116’ are substantially fully
unrestricted, while the remaining outlet ports 116, 116, 116’ remain substantially
fully restricted. When only the outlet ports 116 have the outlet flow unrestricted, the
process gases and plasma byproducts can flow in directions 502’ toward the
unrestricted outlet ports 116°. The process gases and plasma byproducts cannot flow
in directions 502, 5027, 502°” because the corresponding outlet ports 116, 1167, 116””
are substantially fully restricted.

[65] The conductance control structure 202 can be further shifted to open selected
outlet ports 116, 116°, 116”7, 116°”. It should be understood that while each portion of
the outlet ports 116, 116°, 1167, 116”” corresponds to approximately a quadrant of the
plasma confinement structure 114, it should be understood that the number, shape and
placement of the openings 516 in the conductance control structure 202 can be selected
to restrict or unrestrict the outlet flow through as few as a single one of the outlet ports

116,116’, 1167, 116°”.

[66] Controlling the outlet flow through only a selected portion of the outlet ports
116,116°, 1167, 116’ allows the system 550 to asymmetrically and directionally
select the flow of the plasma and the processing gases across the surface of the wafer
101 being processed. By way of example, if greater concentration of plasma

processing were desired in the area of the surface of the wafer corresponding to outlet
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segments of the periphery of the conductance control structure 602, similar to the
plasma processing chamber system 550 described in Figs. SE-5G above and thus
provide an asymmetrical and directional selection of the flow of the plasma and the

processing gases across the surface of the wafer 101 being processed.

[71] It should also be understood that the conductance control structure 602 can also
include openings 616 in the substantially horizontal portion 602A. The openings 616
in the substantially horizontal portion 602 A correspond to outlet ports 116 in the
substantially horizontal portion 114A of the plasma confinement structure 114 as

described in the preceding figures.

[72] Fig. 7 is a flowchart diagram that illustrates the method operations 700
performed in varying the pressure within the plasma processing volume 110, in
accordance with embodiments of the present invention. In an operation 705, the outlet
flow through at least one outlet port 116, 116’ in the plasma confinement structure 114
is substantially fully unrestricted. The outlet flow through the least one port outlet 116,
116’ in the plasma confinement structure 114 can be substantially fully unrestricted by
moving the corresponding conductance control structure 202, 302, 402, 562202”, 602
so as to align the at least one outlet port with or create corresponding openings 216,

316, 516 and/or 616.

[73] In an operation 710, one or more processing gases are injected into the plasma
processing volume 110. In an operation 715, the process gases 482 flow in at least one
substantially radial direction 112 through the plasma processing volume 110 toward
one or more outlet ports 116, 116’ in the plasma confinement structure 114 at the

periphery of the plasma processing volume.

[74] In an operation 720, a plasma is formed in the plasma processing volume 110
by applying an RF signal to at least one of the top electrode 108 or the substrate
support 106 (e.g. bottom electrode) from the respective RF sources 117B, 117A. The
flow of the process gases +62 distribute the ions, radicals and neutrals generated by the

plasma.

[75] Inan operation 725, the pressure is increased in the plasma processing volume

110. The pressure in the plasma processing volume 110 can be increased by
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substantially fully restricting the outlet flow through least a portion of the at least one
outlet port 116, 116°. The outlet flow through the at least one outlet port 116, 116’ can
be substantially fully restricted by shifting the conductance control structure 202, 302,
402, 5622027, 602 to restrict or block the at least one outlet port as shown in the

figures above.

[76] The pressure in the plasma processing volume 110 can increase at a rate of upto
about 30 mtort/100ms. The amount of pressure increase can also be controlled by
varying the flowrate of the process gases from the process gas sources 102 into the

plasma processing volume 110.

[77]  As discussed above, as little as about 5 mtorr pressure change, either an
increase or a decrease, can make significant process variations due to the
corresponding changes in the plasma chemistries. By way of example, as the pressure
changes in the plasma processing volume 110, the ratio of ions, radicals and neutrals

and the plasma density varies.

[78]  As the pressure reaches a desired set point, one or both of the RF sources 117A,
117B can optionally remain constant, be modulated, reduced, enabled or disabled
operational state to also allow further selection of the ratios of ions, radicals and

neutral species in the plasma.

[79] In an operation 730, the pressure is decreased in the plasma processing volume
110. The pressure in the plasma processing volume 110 can be decreased by reducing
the restriction of the outlet flow through at least a portion of the outlet ports 116, 116,
The outlet flow through the outlet ports 116, 116’ can be increased (e.g., less
restricted) by shifting the conductance control structure 202, 302, 402, 5622027, 602 to
align or create openings to correspond to the outlet ports 116, 116”. Reducing the
restriction of the outlet flow through the outlet ports 116, 116’ allows the process gases
and the plasma byproducts ’to rush toward the outlet ports and the outlets, e.g., vacuum
pumps, of the plasma processing chamber 201. The pressure in the plasma processing
volume 110 can decrease at a rate of up to about 20 mtorr/100ms. The rate of change
of the pressure can be selected from between about 1mtorr/100ms to about 20

mtorr/100ms with movement of the conductance control structure. For a rotary type
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configuration such as shown in Figs. 3F and 5A-6, the conductance change could be
even faster than 20 mtorr/100ms. Reducing the pressure in the plasma processing
volume 110 moves plasma byproducts away from a center region 120 of plasma
processing volume. As a result, some radial non-uniformity effects of the plasma

processing can be reduced or eliminated.

[80] As described above, an asymmetrical flow of the processing gases uses the non-
uniform nature of asymmetrical venting, e.g., substantially fully unrestricted outlet
flow through only a selected portion or segment of the outlet ports 116, 116°, can vary
the etch rate in a corresponding asymmetrical pattern. The asymmetrical the outlet
flow through outlet ports that can be selectively moved around the surface being

processed to counteract radial non-uniformities.

[81] As the pressure reaches a desired set point, one or both of the RF sources 117A,
117B can optionally remain constant, be modulated, reduced, enabled or disabled
operational state to further select or control the ratios of ions, radicals and neutral

species in the plasma.

[82] In an operation 735, the method operations can end if no additional pressure
cycles are required in the plasma processing volume 110. Alternatively, if additional
pressure cycles are required in the plasma processing volume 110 then the method

operations can continue in an operation 725 above.

[83] Figs. 8A is graphical representation 800 of multiple pressure cycles within the
plasma processing volume 110, in accordance with embodiments of the present
invention. Figs. 8B is detailed view of a portion 830 of the graphical representation
800 of multiple pressure cycles within the plasma processing volume 110, in
accordance with embodiments of the present invention. As described above, the
pressure within the plasma processing volume 110 can be varied at a rate of about 10
Hz or more, depending on the desired pressure change and the possible rate of pressure
change. Each cycle of the pressure change can be accomplished by a cycle of closing
the ports 116, 116’ and opening the ports. The conductance control structure 202, 302,
402, 582;202” and 602 of the various embodiments described above can be cycled

through the port 116, 116’ substantially fully unrestricted position and substantially

fully restrictec
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position“ and various positions between fully restricted and fully
unrestricted to provide the desired cycle of the pressure change. By way of example,
the positioning actuator 207 can alternate the conductance control structure 202 in
directions 204A and 204B. Similarly, conductance control structures 562202" and 602
can be rotated or stepped at a substantially continuous rate to provide the desired cycle
and rate of the pressure change in the plasma processing volume 110. The flow rate of
the process gases from the process gas source 102 into the plasma processing volume
110 can also be selected to increase or decrease the pressure within the plasma

processing volume.

[84] Referring to Figs. 8A and 8B, a control signal graph 810 is shown
superimposed to a pressure graph 820 of the pressure within the plasma processing
volume 110. The control signal graph 810 shows the control signals to increase and
decrease restriction on the outlet flow through the outlet ports 116, 116°. Time in
seconds is shown across the horizontal axis. At time of about 3.15 sec, the control
signal substantially fully restricts the outlet flow through the outlet ports 116, 116°. At
about time 3.2 sec, the pressure begins a gradual increase from about 20 mtorr to about

90 mtorr at time 3.3 masessec.

[85] Referring to Fig. 8B, time in seconds is shown across the horizontal axis. At
end of 32™ second the pressure begins to change from 20mT and at end of 33" second,
the pressure has risen to about 90mT. This pressure change 70mT/1sec or
70mT/1000ms. Fig. 8B shows a time delay error due to lack of fast pressure
measurement instruments. However, the actual pressure change is proportional to
change in conductance control structure position, such that the actual rate of change in

pressure is about 70mT/500ms as is graphed in Fig 8C.

[86] The pressure is maintained at about 90 mtorr. At a time of about 3:3633 .6 sec
the control signal switches to reduce the restriction on the outlet flow through the
outlet ports 116, 116”. At a time of about 3-3+#33.7 sec, the pressure begins to decrease
to arrive at about 20 mtorr at a time of about 3535 sec. The pressure stabilizes at
about 20 mtorr until the control signal increases the restriction on the outlet flow

through the outlet ports 116, 116” at time about 3-636 sec. The cycle then repeats.
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[93] Atatime TS, ashort timé after T4, as shown in Fig. 9F, more of the process
gases and byproducts are pushed away from the central portion 120 and toward the
outlet ports. The‘ pressure in portions 120, 122 and 124 of the plasma processing
volume 110 are reduced to substantially the same pressure as the remainder of the

processing chamber 201 external from the plasma processing volume.

[94] Pressure changes in the plasma processing volume 110 determine the ratios of
ions, radicals and neutral species in the plasma. Fig. 10 is a graphical representation
1000 of ion and neutral flux densities, in accordance with embodiments of the present
invention. The ion flux density graph 1010 is a substantially constant density, e.g.,
about 4.5, over a range of pressures between about 2 and about 20 mtorr. The neutral
flux density graph 1020 varies widely from a density less than about 1 x 10 to more
than about 6.5 X 10'*. The neutral flux density drops substantially linearly with

pressure.

[95] Asshown in Fig. 10, a variation from 5 mtorr to 15 mtorr would have
substantially the same ion flux density. In contrast, the neutral flux density would vary
from about 1 to about 4, i.e., a factor of 4 times the density at the 15 mtorr, higher
pressure, as compared to the 5 mtorr lower pressure. As a result, this 10 mtorr
manipulation or modulation of the pressure gives a only limited selection of the ion
flux density while at the same time gives broad selection to the neutral flux density.
The etching performance of the different ratios can then be selected by the

corresponding pressure of the plasma processing volume 110.

[96] Fig. 11A is a series ++08 of photos of prior art, constant pressure etch process
results. The first view 1110 is a first etch process executed at a constant 12 mtorr.
Each of the features 1112 has a tapered shape with the lower portion of the feature
coming almost to a point when a wider, flatter bottom portion would be a much
preferred result. A detailed view 1114 shows an acceptable profile in the mid depth of
the feature. A preferred feature profile would have the acceptable profile of the mid
depth (e.g., smooth, parallel sides) of the feature throughout the full depth of the

feature.
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[97] The second view 1120 is a second etch process executed at a constant 40 mtorr.
Each of the features 1122 has a less tapered shape than the features 1112, however
undesirable striation type non-uniformities are formed in the mid depth profile 1124.
The third view 1130 is a third etch process executed at a constant 70 mtorr. Each of
the features 1132 has a tapered shape similar to the features 1112, however undesirable

striation type non-uniformities are also formed in the mid depth profile 1134.

[98] Fig 11B compares the constant pressure etch process 1120 to a pulsed pressure
etch process 1150, in accordance with embodiments of the present invention. The
pulsed pressure etch process 1150 varies the etch pressure within the plasma
processing volume 110 from between about 12 mtorr and about 70 mtorr. The pulsed
pressure etch process 1150 yields an improved profile similar to the 40 mtorr constant
pressure etch process 1120 but also eliminates the undesireable striations as shown in

the details view 1154 and further squares off the lower portions of the features 1152.

[99] Fig. 12A is a graph 1200 showing the relationship of pressure and lateral
etching, in accordance with embodiments of the present invention. Fig. 12B is a
simplified schematic diagram 1250 of high aspect ratio contact features, in accordance
with embodiments of the present invention. In an etch process to form a high aspect
ratio contact (HARC), such as for a DRAM device, as the critical dimension (i.e.,
width Fw of the features F1, #+F2) becomes smaller and the pitch P between the
features F1, F2 is decreased (i.e., features are more closely spaced), an undesirable

lateral etch can occur near the opening or top end of the features.

[100] The lateral etch etches into the sidewalls of the features F1, F2 to form a bowed
sidewall 1260. If the lateral etch occurs too quickly, then the bowed sidewall 1260 can
form a hole in the area 1262 between the adjacent features F1 and F2 and thus result in
a short circuit between the two adjacent features. Therefore, the lateral etching needs
to be minimized while also improving the bottom profile and depth Fd1 of the feature

F1 as compared to the lesser depth Fd2 of feature F2.

[101] The graph 1200 as shown in Fig. 12A illustrates the effect of the operating
pressure and the sidewall bowing 1260 and the depth and profile of the lower end of
the features F1, F2. At lower pressures, fewer ions 1252, 1254 deflect off other ions
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Claims

A plasma processing system comprising:
a processing chamber;
at least one gas source coupled to the processing chamber;
a controller coupled to the processing chamber and the at least one gas source;
the processing chamber including:
a top electrode disposed within a top portion of the processing chamber;
a substrate support disposed opposite from the top electrode;
a plasma processing volume having a volume less than a volume of the
processing chamber, the plasma processing volume being defined by:
a surface of the top electrode;
a supporting surface of athe substrate support opposing the
surface of the top electrode; and
an outer perimeter defined by a plasma confinement structure,
the plasma confinement structure including at least one outlet port; and
a conductance control structure movably disposed proximate to the at
least one outlet port, wherein the conductance control structure restricts an
outlet flow through the at least one outlet port when disposed in a first position
to a first flow rate and wherein the conductance control structure increases the
outlet flow through the at least one outlet port when disposed in a second
position to a second flow rate, wherein the conductance control structure moves
between the first position and the second position corresponding to a selected

processing state set by the controller during a plasma process.

The system of claim 1, wherein the conductance control structure in the first

position increases a pressure in the plasma processing volume, and the conductance

control structure in the second position decreases the pressure in the plasma processing

volume.
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3. The system of claim 2, wherein the controller sets a plurality of posiﬁons of the
conductance control structure between the first and second positions, each of the
plurality of positions of the conductance control structure corresponding to a selected
outlet flow ‘rate through the at least one outlet port that is between the first flow rate

and the second flow rate.

4. The system of claim 2, wherein the controller coordinates an input flow rate of
the at least one gas source into the plasma processing volume with coordination of the

movement of the conductance control structure.

5. The system of claim 1, wherein the conductance control structure includes at
least one opening corresponding to the at least one outlet port in the plasma

confinement structure.

6. The system of claim 1, wherein the conductance control structure includes a

plurality of substantially equally distributed openings.

7. The system of claim 1, wherein the conductance control structure includes a

plurality of unequally distributed openings.

8. The system of claim 1, further comprising at least one RF source coupled to the

processing chamber.

9. The system of claim 1, further comprising at least one RF source coupled to the
processing chamber, wherein the at least one RF source includes a first operational
state corresponding to the first position of the conductance control structure and a
second operational state corresponding to the second position of the conductance

control structure.
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10.  The system of claim 1, wherein the at least one outlet port in the plasma
confinement structure is formed in a substantially horizontal portion of the plasma

confinement structure.

11 The system of claim 1, wherein the at least one outlet port in the plasma
confinement structure is formed in a substantially vertical portion of the plasma

confinement structure.

12. A method of modulating a pressure in-situ in a plasma processing volume of a
chamber, the plasma processing volume defined between a surface of a top electrode, a
supporting surface of a substrate support and an outer region defined by a plasma
confinement structure, the plasma confinement structure including at least one outlet
port, the method comprising:

injecting at least one processing gas into the plasma processing volume;

forming a plasma within the plasma processing volume; and

modulating a pressure during a period of time when the plasma is formed in the
plasma processing volume, the modulating of the pressure being controlled by at least
one of,

a first outlet flow out of the plasma processing volume from the at least
one outlet port, the first outlet flow béing through a restricted flow path out of
the at least one outlet port, or

a second outlet flow out of the plasma processing volume from the at
least one outlet port, the second outlet flow being greater than the first outlet
flow, wherein the second outlet flow being through a less restricted flow path

out of the at least one outlet port than the first outlet flow.

13.  The method of claim 12, wherein the period of time when the plasma is formed

corresponds to a processing recipe having one or more predefined pressure set points.
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14.  The method of claim 13, wherein each of the predefined pressure set points
corresponds to one of the first outlet flow or the second outlet flow or an outlet flow

between the first outlet flow and second outlet flow.

15.  The method of claim 12, wherein the pressure in the plasma processing volume
is increased when the restriction of the conductance path is increased and the pressure
in the plasma processing volume is decreased when the restriction of the conductance

path is decreased.

16. The method of claim 12, wherein the processing chamber remains at a

substantially constant pressure equal to thea first pressure.

17.  The method of claim 12, further comprising changing an operational state of at
least one RF source coupled to the processing chamber to correspond to at least one of

thea first pressure or thea second pressure.

18. A chamber, comprising,

a substrate support, a top electrode,

a confinement structure disposed to surround the substrate support, such that a
plasma processing volume is defined between the substrate support, the top electrode
and the confinement structure, the confinement structure includes a plurality of outlet
ports that surround the substrate support; and

a conductance control structure disposed outside of the plasma processing
volume and proximate to the plurality of outlet ports, the conductance control structure
having a positioning actuator that provides movement of the conductance control
structure between a first position and a second position, the first position placing the
conductance control structure immediately adjacent to the plurality of outlet ports and
the second position placing the conductance control structure in a location spaced away

from the plurality of outlet ports.





