ELECTRODE ORIENTATION AND PARALLELISM ADJUSTMENT
MECHANISM FOR PLASMA PROCESSING SYSTEMS
BACKGROUND OF THE INVENTION

[0001] in plasma processing, the shrinking feature sizes and the implementation of new
materials i the next genevation of device fabrication have put new requirements on plasma
processing equipment. The smaller device features, larger substrate size, and new processing
technigues {involving multi-step recipes, such as for dual-damascene etch) have increased the
challenge to maintain good umformity across the water for better device yields.

[0002] In capacitively coupled RF plasma reactors, the electrode opposite to the substrate
electrode is generally called the upper electrode. The upper electrode could be grounded, or
have one or more radio frequency (RF) power sources attached to it. The substrate electrode is
generally called the lower electrode. A mechanical arrangement for a lower electrode in a
capacitively coupled plasma processing chamber may involve cantilevering the assembly that
mcludes the lower electrode from a side of the chamber. This cantilevered lower electrode can
be a fixed distance from the upper electrode or can be designed for a variable distance from the
upper electrode. In either case, paratlelism of one electrode surface to the other is generally a
critical mechanical parameter that can affect the process performance on the wafer.

[0003] Due to added complexity, many capacitively coupled RF plasma reactors forgo
the feature of precise parallelism adjustment between electrodes and rely on tight manufactaring
tolerances of the assembly components to keep parallelism withio acceptable himits. Thas
approach typically adds cost to those components and niay Hrot the ultimate parallelism
specification that can be achieved. Other arrangements include slots or clearance holes in mating
parts allowing free play to adjust paralielism during assembly. This approach is time consaming
and usually requires repetitive processes to achigve the correct configuration. The approach may
also require the plasma processing svstem to be disassembled to some extent to adjust the
necessary components. Other methods attempt to provide a means for adjustment, but may have
no direct means to correlate the amount of adjustment to the actual effect on at least one of the
electrodes. As a result, such methods may also require tterative processes to dial in paralielism.
Some of these methods are also vulnerable to shifting of the adjustment over time due to

vibrations, such as shipping loads.
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SUMMARY

{0004} An embodiment of the mvention relates to a mechanism for adjusting an
ortentation of an electrode in a plasma processing chamber. The plasma processing chamber
may be utilized to process at least a substrate, which may be tuserted into the plasma processing
chamber 1m an msertion direction. The mechanism may mclode a support plate disposed outside
a chamber wall of the plasma processing chamber and pivoted relative to the chamber wall, The
support plate may have g first thread. The mechanism may also include an adjustment screw
having a second thread that engages the first thread. Turnmg the adjustment screw may cause
transiation of a portion of the support plate relative to the adjustment screw. The wranslation of
the portion of the suppornt plate may cause rotation of the support plate relative to the chamber
wall, thereby rotating the electrode with respect to an axis that is orthogonal to the insertion
direction.
[0005] The above summmary relates to only one of the many embodiments of the
mvention disclosed herein and 18 not mtended to limit the scope of the invention, which 1s set
forth in the claims herein. These and other features of the present invention will be described in
more detatl below in the detailed description of the invention and in conjunction with the
following figures.

BRIEF DESCRIPTION OF THE DRAWINGS
{00061 The present mvention is tlustrated by way of example, and not by way of
Himutation, i the figures of the accompanying drawings and in which like reference munerals
refer to similar elements and n which:
[0007] Fig. 1A shows a partial perspective view of a plasma processing chamber
including an adjostment mechanism for adjusting the ortentation of a lower electrode in the
plasma processing chamber in accordance with one or more embodiments of the present
mvention.
[0008] Fig. 1B shows a partial side view of the plasma processing chamber iflustrating a
first rotation (or the pitch) of the lower electrode in accordance with one or more embodiments
of the present invention.
{00097 Fig. 1C shows a partial rear view of the plasma processing chamber ittustrating a
second rotation {or the roll} of the lower electrode m accordance with one or more embodiments

of the present invention,
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[0010} Fig. 1D shows a partial side view of the adjustment mechamism in accordance
with one or more embodmments of the present invention.

{001t Fig. 1E shows a partial perspective view of a pitch adjustment user interface of
the adjustnient mechanisim it accordance with one or more embodiments of the present
mvention.

[00121 Fig. 1F shows a partial exploded view of the adjustment mechanism m
accordance with one or more embodiments of the present tnvention.

[0013] Fig. 1G shows a perspective view of a roll adjustiment cam of the adjustment
mechanism in accordance with one or more embodiments of the present invention.

[0014] Fig. 1H shows a partial perspective view of a roll adjustment user interface of the
adjustment mechanism in accordance with one or more embodiments of the present invention.
{00151 Fig. 1, another view of Fig. 1A, shows a partial perspective view of the plasma
processing chamber including an adjustment mechanism for adjusting the orientation of the
lower electrode in the plasma processing chamber in accordance with one or more embodiments
of the present invention,

[0016] Fig. 1), another view of Fig. 1B, shows a partial side view of the plasma
processing chamber iHustrating the first rotation {or the piich} of the lower electrode in
accordance with one or wote embodiments of the present invention,

[0017] Fig. 1K, another view of Fig. 1C, shows a partial rear view of the plasma
processing chamber iustrating the second rotation (or the roll) of the lower electrode in
accordance with one or more embodiments of the present invention.

[0018] Fig. 1L, another view of Fig. 1D, shows g partial side view of the adjustment
mechanism in accordance with one or more embodiments of the present invention.

[0019] Fig. 1M, another view of Fig. 1E, shows a partial perspective view of the pitch
adjustment user interface of the adjustment mechanism i accordance with one or more
embodiments of the present invention.

[0020] Fig. IN, another view of Fig. 1F, shows a partial exploded view of the adjustment
mechanism 1 accordance with one or more embodiments of the present invention.

[0021] Fig. 10, another view of Fig. 1G, shows a perspective view of the roll adjustment
cam of the adjestment mechanism in accordance with one or more embodiments of the present

mvention,
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j0022} Fig. 1P, another view of Fig. 1H, shows a partial perspective view of the roll
adjustment user inlerface of the adjustment mechanism i accordance with one or more
embodiments of the present invention.

DETAILED DESCRIPTION
{0023} The present invention will now be described m detail with reference to a few
embodiments thereof as tlustrated in the accompanying drawings. In the followmg description,
munerous specitic detatls are set forth 1 order to provide a thorough understanding of the
present invention. I will be apparent, however, to one skilled in the art, that the present
irvention 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 o not
unnecessarily obscure the present invention.
{00241 One or more embodiments of the invention relate to a mechanism for adjusting
electrode-to-electrode parallelism 1o a plasma processing system. The mechanisi may
separately adjust the orientation/rotation of the lower electrode in the piich (front to back) and
voll {side to side} divections. The mechanism may include low-cost, simple parts that collecuively
accomplish the high-precision adjustment for parallelism with a low combined cost.
{0025} The mechanisn may allow electrode orientation/paratielism adjustment to take
place while the system s under vacuum, at atmosphere, andfor in-stly, since the user nterfaces
of the mechanism are disposed outside the plasma processing chamber. The mechanism may

also altow the adjustment to be made with minimum or no disassembly of the plasma processing

svstem.
[0026] The mechanism may enable precise electrode ortentation/paraticlism adjustment.

Precise adjustment of paratlelism with accuracy up to .01 mum can easily be achieved. The
mechanism may also include calibrated index marks to give clear feedback of the amount of
adjustment, thereby ehiminating the need for wterative adjusting and measuring.

(00271 The mechanism may also enable locking electrode orientation/parallelism
settings. Once an adjusted electrode orientationparallelism setting is securely locked down, the
setting should stay unchanged through normal vibrations and shipping loads.

{00287 By utilizing low-cost parts and allowing fast adjustinent-locking of parallelism to

a precise level, the mechanism may reducing the need for tight manufacturing tolerances on
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major components and may cost-effectively optimize process performance with regard to
electrode parallehism.

[0029] One or more embodiments of the invention relate to a plasma processing system
that includes the electrode orientation/parallelism adjustnient mechanisin discussed above and
further discussed i the examples below.

[00301 The teatures and advantages of the present invention may be better understood
with reference to the figures and discussions that follow,

[00317 Fig. 1A shows a partial perspective view of a plasma processing chamber 198
mctuding a mechanism 100 for adjusting the orientation of a lower electrode 110 in accordance
with one or more embodiments of the present invention. For optimizing the processing yield in
plasma processing chamber 198, the electrode-to-electrode parallelism between an upper
electrode 198 and lower electrode 110 may be ensured by adjusting the orlentation of lower
electrode 110,

{0032 Mechanism 100 may include a tunnel support plate 102 (support plate 102)
coupled with lower electrode 110 through a cantilever 114 and a bias housing 112, Mechanism
100 mav also tnchude a pitch adjustment screw 106 for adjosting the piich of lower electrode
110; the pitch of lower electrode 110 15 tHustrated in the example of Fig. 1B. Mechanism 100
may also incluade a roll adjustment cam 104 for adjusting the roll of lower electrode 110; the roll
of lower electrode 110 is iflustrated in the example of Fig. 1C.

{0033 Fig. 1B shows a partial side view of plasma processing chamber 198 iHustrating a
first rotation 192 (pitch 192) in accordance with one or more embodiments of the present
wvention, Mechanism 100 may facilitate the adjustment of first rotation 192 (pitch 192) of
lower electrode 110 with respect 1o a pitch axis 118, Piteh axis 118 is substantially orthogonal to
a substrate insertion direction 116, in which a substrate may be inserted into plasma processing
chamber 198

[0034] Fig. 1C shows a partial rear view of plasma processing chamber 198 illustrating a
second rotation 194 {roll 194) in accordance with one or more embodiments of the present
mvention. Mechanism 100 may facilitate the adjustroent of second rotation 194 {roll 194) of
fower electrode 110 with respect to a roll axis 120, Roll axis 120 is substantially parallel to

substrate insertion direction 116
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[0035} Fig. 1D shows a partial side view of mechanism 100 in accordance with one or
more embodiments of the present inveation. In mechanism 100, support plate 102 may be
disposed ouvtside a chamber wall 126 of plasma processing chamber 198 (shown in the example
of Fig. 1A). Support plate 102 may be pivoted relative to chamber wall 126, for example, by
pivot 122 andfor another pivol mechanism at a portion 138, e g the upper portion, of support
plate 102, The support plate may have g thread 146 that mony engage a thread 128 of puch
adjustment screw 106, Accordingly, tuming pitch adjustiment screw 106 may cause the
transiation of a portion 140 (e.g., the lower portion) of support plate 102 relative to pitch
adjustment screw 106 in an outward direction 142 or an inward direction 144, The translation of
portion 140 of support plate 102 may cause rotation of support plate 102 with respect to chamber
wall 126, Since support plate 102 is coupled with lower electrode 110, the rotation of support
plate 102 following direction 142 or 144 may sehstantially cause rotation of lower electrode 110
with respect to pitch axis 118, The precision of threads 146 and 128 may enable the amount of
rotatton 192 of lower electrode 110 to be stably and precisely adjusted.

[0036] Mechanism 100 may also include a Lift plate 124 disposed between chamber wall
126 and support plate 102, Mechanism 100 may also include one or more bearings, such as
bearings 134 and 136, coupled with hift plate 124 and chamber wall 126, The one or more
bearings may factlitate andfor guide the movement of support plate 102 relative to chamber wall
126 {e.g., translation in direction 142 or 144, and/or translation in a direction perpendicular to
direction 142 or 144), for smooth and precise adjustment of rotation 192 of lower electrode 110,
{0037} Mechanism 100 may also include a clamping mechanism, for example, including
a split clamp 132 and a clamp screw 130, for locking/fastening pitch adjustinent screw 106 to
support plate 102, thereby preventing pitch adjustment serew 106 from rotation and transiation.
For example, it may be desirable to have pitch adjustment screw 106 clanaped after the pitch
adjustment for lower electrode 110 has been completed for locking down the setting. Splhit clamp
132 may surrcund pitch adjustment screw 106, Clamp screw 130 mav be disposed substantially
perpendicular to piich adjustment screw 106 and may be coupled with split clamp 132 for
pressing sphit clamp 132 to secure pitch adjustment serew 106, A ool slot may be implemented
on clamp screw 130 for facilitating the user to rigidly lockfclamp the entire mechanism 100 once

the pitch adjustiment has been completed.
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{0038} Fig. 1E shows a partial perspective view of a user mierface 182 of mechanism
100 for adjusting pitch 192 of lower electrode 10 in accordance with one or more emboduiments
of the present invention. User interface 182 may inchude at least one pitch adjustment index 150
implemented on support plate 102 for providing visual feedback concerning pitch adjustment to
a user. Userinterface 182 may also include an mdicator 148 implemented on pitch adjustment
screw 106 for cooperating with pitch adjustment index 150 to indicate the amount of pitch
adjustment. Alternatively or additionally, a pitch adjustment index may be implemented on pitch
adjustment screw 106, and/or an indicator may be implemented on support plate 102,

[0039] Mechanism 100 may also mclude a pitch adjustment clamp screw 106A coupled
with and at least partially inserted into pitch adjustment screw 106, Pitch adjustment clamp
screw 100A may secure pitch adjustment screw 106 to support plate 102, A tool slot 186 mav be
mmplemented on a pitch adjustroent clamp screw 166A for facilitating the user to nigidly
lockiclamp pitch adjustment screw 106 anddor the entire uechanism 100 once the piich
adjustment has been completed.

{00407 in one or more embodiment, pitch adjustment screw 106 may be coupled with an
automatic control mechanism for controliing the pitch adpustment andf/or calibration i an
automatic fashion. The automatic control mechanism may clude, for example, a sensor, a
contrel logic uni, and a moter {e.¢., a high-resolution step motor},

{0041} Fig. IF shows a partial exploded view of mechanism 100 in accordance with one
or more embodiments of the present invention. Mechanism 100 mav include a roll adjustment
bar 154 coupled with roll adjustment cam 104 and may be actuated by rolt adjustment cam 104,
Roll adjustment bar 154 may be coupled with support plate 102 by pitch adjustment screw 106,
Accordingly, through rofl adjastment bar 154, rolt adjustment cam 104 may actuate translation of
portion 140 of support plate 102. As a result, support plate 102 may rotate relative to chamber
wall 126 with respect to pivor 122 (showa in the exawmple of Fig. 1D}, thereby causing rotation
194 {roll 194) of lower electrode 110 shown in the example of Fig. 1C.

[0042} Constrained and guided by stot 160w Hit plate 124, roll adjustment bar 154 may
transiate along a long axis 164 of roll adjustmuent bar 154 in divection 166 or 168, Accordingly.
the amount of rotation 194 of fower electrode 110 may be stably and precisely adjusted.

{00431 Mechanism 100 may also include a roll adjustment lock-down serew 158 coupled

with rolt adjustment cam 104, Roll adjustment lock-down screw 158 may lock roll adjustment
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cam 104 relative to roll adjustment bar 154 and may simultancously {ock roll adjustment bar 154
relative to lift plate 124, thereby preveating (further) rotation 194 (rolt 194) of fower electrode
110, Roll adjustment lock-down screw 158 may be utilized, for example, after roll adjustment
for lower electrode 110 has been completed.

{0044} Mechanism 100 may also include a washer 162 {e.g., a precision, hardened
washer) coupled with lift plate 124 for recetving pitch adjustment screw 106, Washer 162 may
protect Lift plate 124 from being damaged by pitch adjustment screw 106, Washer 162 may also
provide low friction to facilitate smooth movement of pitch adjustment screw 106, thereby
further smoothing and stabilizing the operation of mechanism 100,

{0045} Fig. 1QG shows a perspective view of roll adjustment cam 104 in accordance with
one or more embodiments of the present invention. Roll adjustment cam 104 may include a
portion 172 disposed in an eccentric/ofiset arrangement with respect to a portion 174 of roll
adjustment cam 104, for enabhing roll adjustment cant 104 to actuate roll adjustment bar 154
{shown 1 the example of Fig. 1F). Roll adjustment cam 104 may be replaced with other
replacement roll adjustment cams with different eccentric/offset arrangements for particular
actuation effects that suit particular roll adjustment needs.

{0046} Fig. 1H shows a partial perspective view of a user interface 184 mechanism 100
for adjusting roll 194 of lower electrode 110 mn accordance with one or more embodiments of the
present wvention. User interface 184 may include at least one roll adjustment index 178
implemented ou lift plate 124 for providing visual feedback concerning rolt adjustinent to g user.
User interface 184 may also include an indicator 180 implemented on rofl adjustment cam 104
for cooperating with roll adjustment mdex 178 1o indicate the gmount of roll adjustment.
Alernatively or additionally, a rol adjustment index may be wplemented on roll adjustment
cam 104, andfor an indicator may be implemented on lift plate 124, A ool slot 176 may be
mmplemented on roll adjustnent cam 104 for faciliating the user 1o perform the roll adjustinent,
for example, utilizing a screw driver.

[00471 I one or more embodiment, roll adjustment cam 104 and/or pitch adjustment
serew 106 may be coupled with an antomatic control mechanism for controlling pitch and/or roll
adjustment andfor calibration in as gutomatic fashion. The automatic control mechanisin may
mclude, for example, a sensor, a control logic anit, and a motor {e.2., a high-resolution step

HMetor ).
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{0048} As can be appraciated from the foregoing, with low-cost parts, embodiments of
the invention may allow fast adjustment and locking of parallelism 1o a precise level,
Accordingly, embodimenis of the mvention may reduce the need for costly tight manufacturing
tolerances on major components.  Advantageously, embodiments of the wvention may cost-
effectively optimize process performance with regard to electrode parallelism.

[0049] Embodiments of the invention may enable precise electrode
orientation/parallielism adjustment. Embodiments of the mvention may also mclude caltbrated
mdex marks to give clear feedback of the amount of adjustment. Advantageously, the need for
iterative adjusting and measuring required in the prior art may be eliminated.

[0050} Embodiments of the invention mav allow the adjustment of electrode orientation
and‘or parallelism to take place while a plasma processing system is under vacuum, atmosphere,
and/or m-sity, since the user interfaces are disposed outside the plasma processing chamber.
Embodiments of the invention may also allow the adjustment to be made with mintmunt or no
disassembly of the plasma processing system. Advantageously, system down time may be
minimized, and productivity may not be compromised, while the needs for electrode orientation
andfor parallehism adjustment are satisfied.

[00511 Embodiments of the invention may also enable locking the settings of electrode
orientation/paratlelism. An adjusted electrode orientation/parallehism setting way stay
unchanged through normat vibrations and shipping loads. Advantageously, the resources (e.g.,
labor, time, etc)) required for the re-adjustment of electrode orientation/paraliclism may be
minimized.

{00521 While this mvention has been described m terms of several embodiments, there
are alterations, permultations, and equivalents, which fall within the scope of this mvention. It
should also be noted that there are many alternative ways of implementing the methods and
apparatuses of the present imvention. Furthermore, embodiments of the present investion may
find utility in other applications. The abstract section may be provided hersin for convenience
and, due to word count himitation, may be accordingly written for reading conventence and
should not be employed to limit the scope of the claims. It may be therefore intended that the
following appended claims be interpreted as including all such alternations, permutations, and

equivalents as fall within the true spirit and scope of the present invention.
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CLAIMS

What s claimed is:
1. A mechanism for adjusting an onentation of a first electrode n a plasma processing system,
the plasma processing system configured for processing at least a substrate, the plasma
processing system further incloding at least a plasma processing chamber, the plasma processing
chamber including at least a chamber wall, the first electrode positioned instde the plasma
processing chamber, the substrate contigured fo be inserted into the plasma processing chamber
i an msartion direction, the mechanism comprising:

a support plate coupled with the first electrode, the support plate having a first thread, the
suppornt plate disposed outside the chamber wall and pivoted relative to the chamber wall; and

an adjustment screw having a second thread, the second thread engaging the first thread,
wherein turning the adjustment serew causes a first transiation of a portion of the support plate
relative 1o the adjustment screw, the first ransiation of the portion of the support plate
configured to cause a first rotation of the support plate relative to the chamber wall, the first
rotation of the support plate configured 1o cause a first rotation of the first electrode with respect
to a first axis that is orthogonal to the insertion divection,
2. The mechanisny of claim | further comprising a first clamp screw coupled with the adjustment
screw and at least partially mserted into the adjustment screw, the first clamp screw configured
to secure the adjustment screw to the support plate.
3. The mechanism of claira 2 further comprising:

a clamp coupled with the adjustment screw; and

a second clamp screw disposed perpendicular to the adjustment screw, the second clamp
screw coupled with the clamp, the second clamp screw configured to press the clamp to fasten
the adjustment screw to the support plate.
4. The mechanism of claim 1 further comprising:

a first index implemented on the support plate for providing visual feedback conceming
the first rotation of the first electrode; and

a first indicator implemented on the adjustment screw for cooperating with the first index
to mndicate an amount of the first rotation of the first electrode.

5. The mechanism of claim 1 further comprising:

post
b )
et


bhang
Rectangle


a first mdex vmplemented on the adjustment screw for providing visual feedback
concerning the first rotation of the first electrode; and

a first indicator implemented on the support plate for cooperating with the first index to
indicate an amount of the first rotation of the first electrode.
6. The mechanism of claium 1 further comprising:

a lift plate disposed between the chamber wall and the support plate, the lift plate coupled
with the support plate; and

one or more bearmgs coupled with the Lift plate and coupled with the chamber wall, the
one or more bearings configured to guide at least the first translation of the portion of the support
plate.
7. The mechanism of claim 1 further comprising a cantilever configured to couple the suppont
plate with the first electrode.
8. The mechanism of claum | further comprising a washer coupled with the support plate, the
washer configured to receive the adjustment screw, the washer further configured to protect the
lift plate from being damaged by the adjustment screw, washer further configured to smoothen
movement of the adjustment screw.
9. The mechanisny of claim | further comprising a cam coupled with the support plate, the cam
configured to cause second translation of the portion of the support plate relative 1o the chamber
wall, the second transiation of the portion of the support plate configured to cause second
rotation of the support plate relative to the chantber wall, the second rotation of the support plate
configured to cause second rotation of the first electrode with respect to a second axis, the
second axis paraliel to the insertion direction.
10. The mechanizm of claim 9 further comprising:

a bar coupled with the cam and coupled with the adjustment screw, the bar configared to
be actuated by the cam, the support plate coupled with the bar by the adjustment screw; and

a lift plate disposed between the chamber wall and the support plate, the lift plate
mcluding at least a slot coupled with the bar, the slot configured to guide and limit movement of
the bar, thereby limiting the second rotation of the first electrode.
11, The mechantsm of claim 10 further comprising one or mwore bearing coupled with the Lift

plate and coupled with the chamber wall, the one or more bearing configared to guide at least the
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first translation of the portion of the support plate and the second translation of the portion of the
suppott plate.
12. The mechanism of claim 10 farther comprising a lock~-down screw coupled with the cam, the
lock-down screw configured to lock the cam to the bar, the lock-down screw further configured
to lock the bar to the hft plate.
13, The mechanisio of claim 10 further comprising:

a second index implemented on the 1l plate for providing visual feedback concerning the
second rotation of the first electrode; and

a second indicator implemented on the cam for cooperating with the second index to
indicate an amount of the second rotation of the first electrode.
{4, The mechanism of claim 10 farther comprising:

a second index implemented on the cam for providing visual feedback concerning the
second rotation of the fivst electrode; and

a second indicator implemented on the ift plate for cooperating with the second mdex to
indicate an amount of the second rotation of the first electrode.
15, The mechanism of ¢laim 9 further comprising a countrol unit coupled with the adjustment
screw and the cam, the control unit configurad to awtomatically adjust the first rotation of the
first electrode and the second rotation of the first electrode.
16. A mechanism for adjusting an ortentation of a first electrode in a plasma processing system,
the plasma processing svstem configured for processing at least a substrate, the plasma
processing system further including at least a plasma processing chamber, the plasma processing
chamber ncluding gt least g chamber wall, the first electrode positioned inside the plasma
processing chamber, the substrate configured to be mserted nto the plasma processing chamber
in an insertion direction, the mechanism comprising:

a support plate coupled with the first electrode, the support plate having a first thread, the
support plate disposed outside the chamber wall and pivoted relative to the chamber wall; and

a cam coupled with the support plate, the cam configured to cause translation of a portion
of the support plate relative 1o the chamber wall, thereby causing rotation of the sapport plate
relative to the chamber wall, the rotation of the support plate configured 1o cause rotation of the
furst electrode with respect to an axis that 1s parallel to the insertion divection.

17, The mechanism of claim 16 further comprising:
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a har coupled with the cam and coupled with the support plate, the bar configured to be
actuated by the cam; and

a Lift plate disposed between the chamber wall and the suppornt plate, the lifi plate
mcluding at least a slot coupled with the bar, the slot configured to guide and limit movement of
the bar, thereby limiting the rotation of the first electrode.
18, A plasma processing system for processing at least a substrate, the plasma processing system
COMPIiSing:

g chamber moluding at least a

Do

a plasma processing chamber, the plasma processin
chamber wall, the substrate configured to be inserted into the plasma processing chamber i an
insertion divection:

a first electrode positioned inside the plasma processing chamber;

a support plate coopled with the Hirst electrode, the support plate having a first thread, the
support plate disposed outside the chamber wall and pivoted relative to the chamber wall; and

an adjustment screw having a second thread, the second thread engaging the first thread,
tarning the adjustment screw configured to cause first translation of a portion of the suppornt plate
relative to the adjustment screw, the first translation of the portion of the support plate
configured to cause first rotation of the support plate relative to the chamber wall, the first
rotation of the support plate configured to cause frst rotation of the first electrode with respect to
a first axis, the first axis orthogonal to the insertion diwection.

19, The plasma processing system of claim 18 further comprising:

a cam coupled with the support plate, the cam configured to cause second translation of
the portion of the support plate relative to the chamber wall, the second translation of the portion
of the support plate configured to cause second rotation of the support plate relative to the
charber wall, the second rotation of the support plate configured to canse second rotation of the
furst electrode with respect to a second axis, the second axis paraliel to the insertion direction;

a bar coupled with the cam and coupled with the adjustment screw, the bar configured to
be actuated by the cam, the support plate coupled with the bar by the adjustment screw; and

a [t plate disposed between the chamber wall and the support plate, the lift plate
mcluding at least a slot coupled with the bar, the slot configured to guide and hmit movement of
the bar, thereby himiting the second rotation of the first electrode.

20, The plasma processing system of claim 19 further comprising:
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a first mdex vplemented on the support plate for providing visual feedback conceming
the first rotation of the first electrode;

a first indicator implemented on the adjustment screw for cooperating with the first index
to tndicate an amouny of the first rotation of the first electrode;

a second index implemented on the Bift plate for providing visual feedback concerning the
second rotation of the first electrode; and

a second indicator inplemented on the cam for cooperating with the second index to

ndicate an amount of the second rotation of the first electrode.
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