
WO 2009/100288 PCT /US2009/033318 

ELECTRODE ORIENTA TlON AND PARALLELISiv1 ADJUSTMENT 

MECHANISM FOR PLASMA PROCESSING S'rrSTEI\.1S 

BACKGROUND OF THE INVENTJON 

[000 lJ In plasma processing, the shrinking feature sizes and the implementation of ne':v 

materials in the next g(•nerntion of device fabrication have put new requir(•ments on plasma 

processing equipment The smaller device foatures, larger substrate size, and new processing 

techniques (involving multi-step recipes, such as for dual-damascene etch) have increased the 

challenge to rm1iniain good tmiforrnity across the water for hetier device yields:_ 

f.00021 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) pmver sources attached to it The substrate electrode is 

generally called the lower electrode. A mechanical arrangement for a Jo,ver electrode in a 

capacitively coupled plasrna processing chamber may involve cantilevering the assernbly that 

includes the lower electrode from a side of the drnmber. This cantilevered lmver 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, parallelism of one electrode surface to the other is generally a 

critical mechanical parameter that can affect the process perfonnance on the wafeL 

f.00031 Due to added complexity, many capacitively coupled RF plasma reactors forgo 

the feature of precise parallelism adjustment between electrodes and rely on tight manufacturing 

tolerances of the assembly components to b·ep parallelism witl1in acceptable limits. This 

approach typically adds cost to those components and may limit the ultimate parallelism 

specification that can he achieved. Other arrangements include slots or clearance holes in mating 

parts allowing free play to adjust parallelism during assembly. This approach is time consuming 

and usually requfres repet1tive processes to achieve the correct configuration. The approach may 

also require the plasma processing system 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 

electrndes. _As: a result,. such methods inay also require iterative processes to dial in paraHelistR 

So1ne of these methods are also vulnerable to shifting of the adjustment over tirne due to 

vibrations, such as shipping loads. 
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SlJf'v1l'.vlARY 

[0004] An embodiment of the 1nvention relates to a mechanisn1 for adjusting an 

orientation of an electrode in a plasma processing chamber. The plasma processing chamber 

may be utilized to process at least a substrate, which may be inserted into the plasma processing 

chamber in an insertion direction. The mechanism may include a support plate disposed outside 

a chamber wall of the plasma processing chamber a11d pivoted relative to the chamber \Vall. The 

support plate may have a first thread. The mechanism may also include an adjustmt•nt scre\.v 

having a second thread tllat engages the first thread. Turning the adjustment screw may cause 

tnmslation of a portion of the support plate relative to the adjustment screw. The translation of 

the portion of the support plate may cause rotation of the support plate relative to the chamber 

\vall, thereby rotating the electrode \vith respect to an axis that is orthogonal to the insertion 

direction. 

[0005] The abovt• summary relates to only one of the many t•mbodiments of tht• 

invention disclosed herein and is not intended to limit the scope of the invention, \-vhich is set 

forth in the claims herein. These and other fuatures of the present invention will be described in 

more (ktail bekn.v in the (ktailed description of the invention and in conjunction \Vith the 

fol!mving figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The present invention is illustrated by way of exmnple, and not by way of 

limitation, in the figures of the accompm1ying drav,dngs m1d in \.Vhich like reforence numerals 

refer to similar elements and in 'which: 

[0007] Fig. lA shows a partial perspective ·view of a plasma processing chamber 

including an adjustmeni mechanisrn for adjusting the orientation of a lower electrode in the 

plasma processing chamber in accordance \.Vi th one or more embodiments of the present 

invention. 

f0008] Fig. lB shmvs a panial side view of the plasma processing chamber illustrating a 

first rotation (or the pitch) of the lower electrode in accordance \Vi th ont• or more embodiments 

of the present invention. 

f.00091 Fig. 1 C shows a partial rear view of tht• plasma processing chamber illustrating a 

second rotation (or the roll) of the lower electrode in accordance \vi th one or more en1bodin1ents 

of the present invention. 
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[OOlOJ Fig. 1 D shrnvs a partial side ·vie\v of the adjustment mechanism in accordance 

with one or more embodiments of tl1e present invention. 

[00.11] Fig. 1E sho\·VS a partial perspective view of a pitch adjustm.ent user inter.face of 

the adjustnK'nt nK•chanism in accordance \Vi th one or more embodiments of the present 

invention. 

[00121 Fig. lF sho\vs a partial exploded view of the adjustment mechanism in 

accordance \vi th one or more embodiments of the pn.•sent invention. 

[0013] Fig. l (i shmvs a perspective view· of a roll adjustment cam of the adjustlnent 

mechanism in accordance \Vi th one or more embodiments of the present. invention. 

f.00141 Fig. l H shmvs a partial perspective vie\v of a roll adjustment user interface of the 

adjustment mechanism in accordance with one or more embodiments of the present invention. 

[00.15] Fig. U, another view of Fig. 1 A, shows a partial perspective view of the plasma 

processing chamb(•r including an adjustment mechanism fi:ir adjusting the orientation of the 

lo\ver electrode in the plasma processing chamber in accordance with one or more embodiments 

of the present invention. 

[00161 Fig. lJ, anoth(•r view of Fig. lB, shov,>s a partial side view of the plasma 

processing chamber 1 !lustrating the first rotath-m (or the pitch) of the lo vi' er electrode in 

accordance vvitl1 one or more embodiments of the present invention. 

[0017] Fig. l K, another view of Fig. l C, shows a partial rear vie\v of the plasma 

processing chamber illustrating the second rotation (or the roH) of the Jo,ver electrode in 

accordance \vi th one or inore en1bodin1ents of the present invention. 

fOO! 8] Fig. 1 L, <.motlier vie\v of Fig. 1 D, sho\vs a partial side view of the adjustment 

mechanism in accordance wiih one or inore embod.irnents of the present invention. 

f.00191 Fig. l l'vl, another vie"v of Fig. l E, shows a partial perspective vie\v of the pitch 

adjustment US('r inwrfri.ce of the adjustment mechanism in accordance with one or more 

embodiments of the present invention. 

[0020] Fig. lN, another view of Fig. lF, shows apartial exploded vie\v of the adjustment 

mechanism in accordance with one or more embodfrnents of the present invention. 

f.00211 Fig. 10, another view of Fig. 1 G, sho\vs a perspective view of the roll adjustment 

cam of the adjustn1ent n1ec hanism in accordance \Vith one or more embodiments of the present 

inv(•ntion. 
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[0022} Fig. 1 P, another view of Fig. l H, shov1,:s a partial perspective vie\v of the roll 

adjustment user interface of the adjustment mechanisn1 in accordance 'with one or more 

e1nbodi1nents of the present invenbon. 

DETAILED DESCRIPTION 

[0023] The present invenbon 1;.vill no\v be described in detajl 'with reference to a fi.~\v 

embodiments thereof as illustrated in the accompanying drn.\vings. Jn the folk)\Ving description, 

numerous specific detai Is are set forth in order to provide a thorough understanding of the 

present invention. lt \Vill be apparent. however, to one skilled in tlle art, that the present 

invention may be practiced \Vithout some or all of these speci fie details. In other instances, \Veil 

knovvn process steps and/or strnctures have not been described in detail in order to not 

unnecessarily obscure the present invention. 

[0024] One or more embodiments of the invention relate to a mechanism for adjusting 

dectrode-to-dectrode parallelism in a plasma processing system. Th(• mechanism may 

separately adjust the orientation/rotation of the lo•Ner electrode in the pitch (front to back) and 

roll (side to side) directions. The mechanism may include lm.v-cost, simple parts that collectively 

accomplish the high-precision adjustment for parallelism \\dth a low combined cost. 

[0025] The n1echanism n1ay allm.v electrode orientationiparallelisn1 adjustment to take 

place while the system is under vacuum, at atn1osphere, andior in-situ, since the user interfaces 

of the mechanism are disposed outside the plasma processing chamber. The mechanis1n may 

also allow the adjustment to be made \Vith minimum or no disassembly of the plasma processing 

system. 

f0026] The mechanism may enable precise electrode orientation/parallelism adjustment. 

Precise adjustrnent of parallelism with accuracy up to 0.01 mm can easily he achieved. The 

mechanism ma:y also include calibrated index marks to give dear feedback of the amount of 

adjustment, thereby eliminating the need fi:ir iterative ad.justing and measuring. 

f 0027] The mechanism may also enable locking electrode orientation/parallelism 

settings. Once an adjust(•d ekcttode orientatiortfparalklism setting is securely locked d.o\.vn, the 

setting should stay unchanged th.rough normal vibrations and shipping loads. 

f.00281 By utilizing kn.v-cost parts and allowing fast adjustment-locking of parallelism to 

a precise level, the mechanjsin may reducing the need for tight manufacturing tolerances on 
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major components and may cost-effecfrvely optimize process perforn1ance \\dth regard to 

electrnde parallelism. 

[0029] One or more emhodim.ents of the invenbon relate to a plasm.a processing system. 

that includes the electrode ori(•ntation/paraHdism adjustment mechanism discussed above and 

further discussed in the exa1nples belo\·V. 

[00301 The features and advantages of the present invention may be better understood 

\\.>1th refer(•nce to the figures and discussions that fiJllO\V. 

[0031] Fig. lA shmvs a partial perspective vievi' of a plasma processing chamber 198 

including a mechanism 100 fix adjusting the orientation of a tower ekctnxJe t 10 in accordance 

\Vith one or more embodiments of the present invention. For optimizing the processing yield in 

plasma processing chamber I 98, the electrode-to-electrode parallelism ben.veen an upper 

electrode 198 and lower electrode 110 may be ensured by a(ijusting the orientation of lo\ver 

dectrode 110. 

[0032] l\.fochanisrn I 00 may include a tunnel support plate 102 (support plate 102) 

coupled \Yith lmver electrode l l 0 through a cantilever 114 and a bias housing I 12. l\fochanism 

l.00 may also inclu(k a pitch adjustment scr('\V 106 for adjusting th(' pitch oflower dectrode 

l 10; the pitch of lO\\'er electrode l 10 is illustrated in the example of Fig. l B. l'.vlechanism l 00 

may also include a roll adjustment cam 104 for adjusting the roll of lower electrnde 110; tl1e roll 

of lower electrode 110 is illustrated in the example of Fig. l C. 

[00331 Fig. lB shows a partial side view of plasma processing chamber 198 illustrating a 

first rotation 192 (pitch 192) in accordance with one or n1ore embodiments of the present 

invention. f\frchanism 100 may facilitate the adjustment of first rotation 192 (pitch ! 92) of 

knver electrode 110 '>'Vi th respect to a pitch axis l 18. Pitch axis 118 is substantially orthogonal to 

a substrate insertion direction l l 6, in \vhich a substrate may be inserted into plasma processing 

chamber 198. 

f 0034] Fig. l C shows a partial rear vie\v of plasma processing chamber I 98 illustrating a 

second rotation 194 (roll 194) in accordanc(' with one or more embodiments of the present 

invention. i:vlechanism 100 may facilitate the adjustment of second rotation 194 (roll 194) of 

lower electrode 110 \Vith respect to a roll axis 120. Roll axis 120 is substamially parallel to 

substrate insertion direcbon 116 
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!·oo·'>)J - ,1,. Fig. 1 D shrnvs a partial side ·view of mechanism lOO in accordance vdth one or 

more embodiments of tl1e present invention. l:n mechanisn1 I 00, support plate 102 may be 

disposed outside a chamber 'wall 126 of plasma processjng chm.nber 198 (shown in the exam.pie 

of Fig. 1 A). Support plate l 02 may be pivoted relative to chamber \\>all 126, for example, by 

pivot 122 and/or another pivot mechanjsin at a portion 138, e.g., the upper portion, of support 

plate 1 02. The support plate may have a thread 146 that may engage a thread 12 8 of pitch 

adjustment screw 106. Accordingly, turning pitch adjustment scn.~\V 106 may cause the 

trnnslation of a portion 140 (e.g., the lower portion) ofsupport plate l 02 relative to pitch 

adjustment screw 106 in an out\vard direction 142 or an imvard direction 144. The translation of 

portion 140 of support plate l 02 may cause rotation of support plate l 02 \.Vi th respect to chamber 

\vall 126. Since support plate l 02 is coupled \vith lower electrode l lO, the rotation of support 

plate I 02 f{.)llowing direction 142 or 144 rnay substantially cause rotation of lower electrode 110 

with respect to pitch axis 118, The precision of threads 146 and 128 may ('nab!e tl1e amount of 

rotation 192 of lo\-ver electTode 110 to be stably and precisely adjusted. 

f.00361 i\fochanism l 00 may also include a lift plate 124 disposed bet\veen chamber \vall 

1.26 and support plate 102. l\fochanism 100 may also include on(' or more bearings, such as 

bearings 134 and 136,. coupled \-Vith lift plate l 24 and chamber \val! 126. The one or more 

beaiings may facilitate and./or 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 adjustnK'nt of rotation 192 of lower ekctrode 110. 

[0037] l\-:1echanisn1 I 00 may also include a clamping mechanisn.i, fix example, including 

a split clamp ! 32 and a damp sere,:\-' ! 30,. for locking./fostening pitch adjustment scre\v 106 to 

support plate 102, thereby preventing pitch acljusilnent scre'>v 106 frorn rotation and translation. 

For example, it may be desirable to have pitch adjustment screw l 06 clamped after the pitch 

adjustment for lm.ver electrode 110 has been completed for locking do\vn the setting. Split damp 

132 may surround pitch adjustment screv,1 I 06. Clamp scre\v 130 ma:y be disposed substantially 

perpendicular to pitch adjustment screw l 06 and may be coupled 1-vith split clamp 132 for 

pressing split damp 132 to secure pitch adjustrnent screw 106. A tool slot may be itnplemented 

on clamp scre1-v 130 fr.)r facilitating the user to rigidly lock/damp tl1e ('ntire mechanism 100 once 

the pitch adjustment has been completed. 
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[0038} Fig. 1 E shO\\'S a partial perspective view of a user interface 182 of mechanism 

I. 00 for adjusting pitch 192 of lower electrode 110 in accordm1ce \Vith one or more embodiments 

of the present invention. User interfoce 182 may include at least one pitch a'ljustment index 150 

implem(•nted on support plate I 02 fi:ir providing visual fh·dback concerning pitch adjustment to 

a user. User interfoce 182 umy also include an indicator 148 implemented on pitch ac.tjustlnent 

screw 106 for cooperating \Vith pitch adjustment index 150 to indicate the amount of pitch 

adjustment. Allemativdy or ad(htiorrnlly, a pitch adjustment index may be impkmented on pitch 

adjustment screw 106, and/or an indicator may be implemented on support plate 102. 

[0039] i'vlechanism "JOO may also include a pitch adjustment damp screw l06A coupled 

with and at least partially inserted into pitch adjustment scre\v l 06. Pitch adjustment damp 

screw l06A may secure pitch adjustment scre\v I 06 to support plate 102. A tool slot 186 may be 

itnplemented on a pitch adjustment clan1p screw 106A for facilitating the user to rigidly 

lock/damp pitch adjustment screv,, 106 and.ior the entire mechanism 100 onc(' the pitch 

adjustment has been completed. 

f.00401 In one or more embodiment, pitch adjustment scre\v l 06 may be coupled ':vith an 

automatic control mechanism fi:ir controlling tl1e pitch adjustment <md.ior calibration in an 

aut0111atic fashion. The automatic control mechanisn1 may include, for example, a sensor, a 

control logic unit, and a motor (e.g., a high-resolution step motor). 

[0041] Fig. 1 F sho\vs a partial exploded vie\v of inechanism 100 in accordance \vi th one 

or more embodiments of the present invention. l\-kchanism 100 may include a roll adjustment 

bar 154 coupled with roll ac.tjustlnent earn I 04 and may be actuated by roll adjustm.ent cam .104. 

Roll adjustment bar 154 may be coupled \Vith support plate 102 by' pitch adjustment sere\\' 106. 

Accordingly, ihrough roll adjustment bar 154" rol I adjustment cam I 04 may actuate iranslation of 

portion I 40 of support plate 102, As a result, support plate 102 may rotate relative to chamber 

wall 126 \Vith respect to pivot 122 (shm.vn in tl1e ('Xample of Fig. ID), tl1ereby causing rotation 

l 94 (roll I 94) of lovver electrode l l 0 shO\vn in the example of Fig. IC 

[0042] Constrained. and gukkd by slot 160 in lift plate 124, roll adjustment bar 154 may 

translate along a Jong axis 164 of roll adjustment bar 154 in direction 166 or 168. Accordingly" 

the amount of rotation 194 of lower electrode 110 may be stably and precisely adjusted. 

[ 0043 J lV1echanisn1 I 00 may also include a roll a'tiustment lock-down scre\v 158 coupled 

with roH adjustment cam 104. Roll adjustnK•nt lock-down screw 158 may lock roll adjustment 
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cam l 04 relative to roll adjustment bar l 54 and may simultaneously lock roll adjustn1ent bar 154 

relative to hft plate 124, thereby preventing (further) rotation 194 (roll 194) oflower electrnde 

l l 0. Roll adjustm.ent lock~dmvn scre\v 158 inay be utilized, for example, afrer roll ac.ljustn1ent 

for !ov1-··er electrode 110 has been compkted. 

[0044] l\.fochanism 100 may also include a washer 162 (.e.g., a precision, hardened 

\Vasher) coupled \vith lift plate 124 for receiving pitch adjustrnent screw 106. \\lasher l 62 may 

protect lifr plate 124 from being damaged by pitch adjustment scre-\.v 106. \\lasher 162 may also 

provide lo\v friction to facilitate smooth movement of pitch adjustment screv,r I 06,. thereby 

further smoothing and stabilizing the operation of mechanism 100. 

f.00451 Fig. lG shmvs a perspective vievv of roll adjustment cam 104 in accordance with 

one or more embodiments of the present invention. Roll adjustment cam 104 may inc.Jude a 

portion 172 disposed in an eccentric/of[<>et arrangen1ent '>Vi th respect to a portion 174 of ro11 

adjustment cam 104, for enabling roll adjustment cam 104 to actuate roll adjustment bar 154 

(sho\v11 in the exm.nple of Fig. 1F). Roll ac.tjustment cam 104 may be replaced \·Vith other 

replacement roll adjustment cams with different eccentric.fotTset arrangements for particular 

actuation d1(•cts that suit particular roll adjustment needs. 

[0046] Fig. lH shov1,:s a pait1al perspective v1evi' of a user interface 184 mechanism l 00 

for adjusting roll 194 oflower electrode 110 in accordance vvitl1 one or more ernbo(hrnents of the 

present invention. User interface 184 may include at least one roll adjustment index 178 

implemented on litl plate 124 for providing visual fh.•dback concerning roH adjustment to a user. 

User inter.fi.Ke 184 inay also include an indicator 180 implemented on roll adjustment cam 104 

for cooperating \Vith roll adjustment index ! 78 to indicate tlie amount of roll adjustment. 

Alternatively or additionally, a roll adjustment index may be implernented on roll acijustrnent 

cam l 04, and/or an indicator may be implemented on lift plate I 24. A tool slot I 76 may be 

implemented on roll adjustment cam 104 for facilitating th(• user to perform the roll adjustment, 

for example, utilizing a scre\v driver. 

[0047] In one or more embodiment, roll adjustment cam l 04 and./or pitch adjustment 

screw 106 may be coupled '>Vi th an autonmtic control mechanisn1 for controlling pitch and/or roll 

adjustment and.ior calibration in an automatic fashion. The automatic control nK•chanism may 

include, for example, a sensor, a control logic unit, and a motor (e.g., a high-resolution step 

motor). 
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[0048} As can be appreciated from the foregoing, vdth lm.v-cost paits. en1bodin1ents of 

the invention may allovv fast adjustment and locking of parallelism to a precise level. 

Accordingly, embodiments of the invention inay reduce the need fi1r costly tight manufacturing 

tolerances on major compom.•nts. Advantageously, embodiments of the invention may cost­

effectively optimize process perforniance 'Nith regard to electrode parallelism. 

[00491 Embodiments of the invention may enable precise electrode 

orientation/parnl!elism adjustment. Embodiments of tl1e invt•ntion may also include calibrated 

index marks to give dear feedback of the mnount of adjustment. Advantageously,. the need for 

iterative adjusting and measuring required in the prior art may be eliminated. 

f.00501 Embodiments of the invention may alkn:v the adjustment of electrode orientation 

and/or parallelism to take place \vhile a plasma processing system is under vacuum, atmosphere, 

and./or in-situ, since the user interfaces are disposed outside the plasma processing chmnber. 

Embodiments of the invention may also al!O\V tl1e adjustment to be made with minimum or no 

disassembly of the plasma processing systein. Advantageously, system do\·Vll tinle may he 

minimized, and productivity may not be compromised, \vhile the needs for electrode orientation 

and.ior parallelism adjustment are satisfied. 

[ 0051] Emhodiments of the inventh-m may also enable locking the settings of electrode 

orientation/parallelism. An adjusted electwde orientation/parallelism setting may stay 

unchanged through normal vibrations and shipping loads. Advantageously, the resources (e.g., 

labor, time, etc.) required for the re-adjustment of electrode orientation/parallelism may be 

minimized. 

f00.52] \Vhile this invention has been described in terms of several embodiments, there 

are alterations, permuiations, and equivalents, which fall within the scope of this invention. It 

should a.lso be noted that there are many alternative vvays of implementing the methods and 

apparatuses of the present invention. Furthermort', embodiments of tl1e present invention may 

find utility in other applications. The abstract section may be provided herein for convenience 

and, due to \vord count limitation, may be accordingly \Vritten for reading convenience and 

should not be employed to limit the scope of the clain1s. It may be therefore intended that the 

follmving appended claims be interpreted as including all such alternations, pt•rmutations, and 

equivalents as fill.I 'Ni thin the true spirit and scope of the present invention. 
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CL1\UvlS 

What is clain1ed is: 

1. A rnechanisn1 for adj us ting an orientation of a first electrode in a plasnia processing systen1, 

the plasma processing system configured for processing m least a substrate, the plasma 

processing system. further including at least a plasma processing chamber, the plasm.a processing 

chamber including at least a chamber \Vall, the first electrode positioned inside the plasma 

processing chamber, the substrate configured to be inserted into the plasma processing chambt•r 

in an insertion direction,. the mechanism comprising: 

a support plate coupled \Vi th the first electrode, the support plate having a first thread, the 

support plate disposed outside the chamber \.YaU and pivoted relative to the chamber \Vall; and 

an adjustment scre\v having a second thread, the second thread engaging the first thread, 

\:vherein turning the adjustment screw causes a first translation of a portion of the support plate 

re!ativt• to the adjustment screw, the first translation oftht• portion of the support plate 

configured to cause a first rotabon of the support plate relative to the chamber \Vall, the first 

rotation of the support plate configured to cause a first rotation of the first electrode \Vith respect 

to a first axis that is orthogonal to the insertion direction. 

2. The mechanism of claim l further comprising a first clamp scre\\' coupled \Yith the adjustment 

screw and at least partially inserted into tl1e adjustment screw, the first clamp screw configured 

to secure the adjust1nent scre\v to the support plate. 

3. The mechanism of claim 2 further comprising: 

a damp coupled with the ac.tjustinent screw; and 

a second clamp screw disposed perpendicular to the adjustment screw, the second damp 

screw coupled \:Vith the clamp, the second clarnp screw configured to press ihe damp io fr1sten 

the adjustment scre\v to the support plate, 

4. The mechanism of claim 1 further comprising: 

a first index implemented on the support plate for providing visual feedback concerning 

the first rotation of the first electrode; and 

a first indicator implernented on the adjustment screw for cooperating with the first index 

to indicatt' an amount of tl1e first rotation of the first electrode. 

5. The mechanism of claim. I further conlprising: 
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a first index implemented on the adjustment sere\\' for providing ·visual feedback 

concerning tl1e first rotation of the first electrode; and 

a first indicator implemented on the support plate for cooperating \Vith the first index to 

indicat(' an amount of tl1e first rotation of the first electrode. 

6. The mechanism of dain1 I further comprising: 

a lift plate disposed benveen the chamber \Vall and the support plate, the lift plate coupled 

\\.>ith th(• support plate; and 

one or more bearings coupled 'vith the lift plate and coupled with the chamber wall, the 

one or more bearings configured to guide at least the first tJanslation of the portion of the support 

plate. 

7. The mechanism of claim l further comprising a cantilever configured to couple the support 

plate with the first electrode. 

8. The mechanism of claim l further comprising a washer coupled witl1 the support plate, th(• 

'Washer configured to receive the a'~justment scre\v, the 'washer further configured to protect the 

lift plate fi:om being damaged hy the adjustment screv.··, washer further configured to smoothen 

movement of the adjustment screw. 

9, The mechanism of claim l further comprising a cam coupled \Vith the support plate, the cam 

configured to cause second translation of the portion of the support plate relative to the chamber 

>vall, the second translation of the portion of the support plate configured to cause second 

rotation of the support plate relative to the chamb(•r wall, the S('Cond rotation of the support plate 

configured to cause second rotation of the first electrode 'with respect to a second axis, the 

second axis parallel to the insertion direction. 

10. The mechanisrn of dairn 9 further cmnprising: 

a bar coupled \.Vith the cam and coupled \Vith the adjustment screvv, the bar configured to 

be actuated by th(• cam, tl1e support plate coupkd with th(• bar by the adjustment scn.~\.v; and 

a lift plate disposed between the chamber \Vall and the support plate, the lift plate 

including at kast a slot coupled with the bar, the slot configured to guide mid limit movement of 

the bar, thereby limiting the second rotation of the first electrode. 

1.1. The nK•chanism of claim 10 further comprising one or more bearing coupled \.Vith the lift 

plate and coupled \vith the chamber \Vall, the one or more bearing configured to guide at least the 
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first translation of the portion of the suppo1t plate and the second translation of the portion of the 

support plate. 

l2. The mechanism of claim 10 further comprising a lock-dmvn scre\v coupled \·Vith the cam, the 

lock-do\vn screw configured to lock the cam to the bar, the lock-down scre\v further configun.•d 

to lock the bar to the I.in plate. 

13. The mechanism of claim 10 forther comprising: 

a second index implemented on the !ifl plate for providing visual feedback concerning tht• 

second rotation of the first electrode; and 

a second indicator implemented on the cam fix cooperating \Vith the second index to 

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

14. The mechanism of claim l 0 further comprising: 

a second index inrplemented on the earn for providing visual feedback concerning the 

second rotation of the first electrode; and 

a second indicator ilnplemented on the lift plate fix cooperating 'Nith the second index to 

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

I. 5. The nK•chanism of claim 9 further comprising a control unit coupled \\.>ith the adjustment. 

scre\.v and the cam, the control unit configured to automatkally adjust the first rotation of the 

first electrode and the second rotation of the first dectTode. 

16. A mechanism for adjusting an orientation of a first electrode in a plasma processing system, 

the plasma processing syswm configured for processing at least a substrate, the plasma 

processing systen1 further including at least a plasma processing chamber, the plasnia processing 

chamber including at least a chamber \Vall, the first electrode positioned inside the plasma 

processing chaniber, the substrate configured to he inserted into the plasma processing charnber 

in an insertion direction, the mechanism comprising: 

a support plmt• coupled witl1 the first electrode, t.ht• support plate having a first thread, the 

support plate disposed outside the chamber \vall 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 to the chamber wall, thereby causing rotation of the support plate 

relative to the chamber wall, the rotation of the support plate configured to cause rotation of tl1e 

first electrode with respect to an axis that is parallel to the insertion direction. 

17. The mechanism of claim 16 further comprising: 
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a bar coupled with the cam and coupled \Yith the support plate, the bar configured to he 

actuated by the earn; and 

a hft plate djsposed behveen the chamber \Vall and the support plate, the lifl plate 

including at kast a slot coupled \\.>ith the bar, the slot configured to guide m1d limit movement of 

the bar, thereby limjting the rotation of the first electrode. 

18. A plasma processing system for processing at least a substrate, the plasma processing system 

compnsmg: 

a plasma processing chamber. tlle plasma processing chaniber including at !east a 

chamber wall, the substrate configured to be inserted into the plasma processing chamber in an 

insertion direction: 

a first electrode positioned inside the plasma processing chamber; 

a support plate coupled •;.vith the first electrode, the support plate having a first thread, the 

support plate dispos(•d outside th(• chamb(•r wall and pivoted relative to the chamber wall; and 

an adjustm.ent screw having a second thread, the second thread engaging the first thread, 

turning the adjustment scre\v configured to cause first translation of a portion of the support plate 

relative to the adjustment screw, th(• first translation of the portion of the support plate 

configured to cause first rotation of the support plate relative to the chan1ber wall. the first 

rotation of the support plate configured to cause first rotation of tl1e first electrode \.vi th respect to 

a first axis, the first axis orthogonal to the insertion direction. 

1.9. The plasma processing system of claim 18 further comprising: 

a earn coupled \·Vith the support plate, the earn configured to cause second translation of 

tlie 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 suppori plaie relative to the 

chamber \vall, the second rotation of the support plate configured to cause second rotation of the 

first electrode witl1 respect to a second axis, the S('Cond axis parallel to tl1e insertion direction; 

a bar coupled \Vith the cam and coupled \Vith the adjustment scre\v, the bar configured to 

be actuated by the cam, the support plate coupled \Vith the bar by th(• adjustment screw; and 

a LiH plate d.isposed between the chamber wall and the support plate, the lift plate 

including at least a slot coupled \Vith the bar, the slot configur(•d to gukk and limit movenK•nt of 

the har, thereby limiting the second rotation of the first electrode. 

20. The plasma pn.Hx·ssing syswm of claim 19 further comprising: 
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a first index implemented on the support plate for providing v1sual feedback concerning 

the first rotation of the first electrode; 

a first indicator implemented on the adjustm.ent scre'w for cooperating 'with the first index 

to indicate an amount of the first rotation of tl1e first electrode; 

a second index irnplen1ented on the lifr plate for providing visual feedback concerning the 

second rotation of the first electrode; and 

a second indicator implerm.•nted on tl1e cam for cooperating \Vlth the second index to 

indicate an mnount of the second rotation of the first electrode. 
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