PLASMA PROCESSI NG SYSTEMS W TH MECHANI SM5 FOR
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference numerals

refer to similar elements and in which:



limtation, in the figures of the acconpanying
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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.

[0019] Fig. 1], another view of Fig. 1B, shows a partial side view of the plasma
processing chamber illustrating the first rotation (or the pitch) of the lower electrode in
accordance with one or more embodiments of the present invention.

[0020] Fig. 1K, another view of Fig. 1C, shows a partial rear view of the plasma
processing chamber illustrating the second rotation (or the roll).of the lower electrode in

accordance with one or more embodiments of the present invention.



[0020] Fig. IK, another view of Fig. 1C, shows a
partial rear view of the plasma processing chanber
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the thermally resistive members/mechanisms in accordance with one or more embodiments of
the present invention.

[0030] Fig. 2E shows a perspective view of a support plate of the plasma processing
system with thermally resistive members/mechanisms implemented therein in accordance with
one or more embodiments of the present invention.

[0031] Fig. 2F shows a partial perspective view of a lift plate of the plasma processing
system thermally resistive members/mechanisms implemented therein in accordance with one or

more embodiments of the present invention.



one or nore enbodi nents of the present invention.
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[0035] The plasma processing system may include insulation members, such as one or
more thermally insulative rings, disposed between the electrode and the bias housing.
Accordingly, the effect of the temperature change (e.g., ranging from -10 °C to 80 °C) of the

electrode may be limited to the electrode without substantially propagating to other components
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calibraGONPRBRMtazes Rl yAb @kt D d 364t/ fok bp§imizth@ plasma processing may be
el ectrode-to-el ectrode parallelismare mnimzed, the

minimigedct r ode-t 0- el ectrode paral l el i smmay be accurately

[0040]2d] USIRfl RRDrdEhibdBmERs Hithé RGEhtoRrelfte kOR %ea%h%jfor adjustmg
wi di out frequent calibration. Advantageously,

electwéﬁép—ele@tqsie panllelsn inaplasma precsssingsysens Jibp gienha;usnsemay
separately adjust the orientation/rotation of the lower electrode in the pitch (front to back) and
roll (side to side) directions. The mechanism may include low-cost, simple parts that collectively

accomplish the high-precision adjustment for parallelism with a low combined cost.
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m ni mzed. [0040] One or nore enbodi nents of the
invention relate to a nechani sm for adjusting
web@ensnee-t o- el ectrode parallelismin a pl asnBCT/US2009/046931
processi ng system The nechani sm nmay separately adjust
the orientation/rotation of the | ower electrode in the
pitch (front to back) and roll (side to side)
di rections. The nechani sm may include | ow cost, sinple
parts that collectively acconplish the high-precision
[0041]adj ust TRHhech@tisnp iaglall®V e Rbrotelofie@aticipaAIEim @djustment to take

0041 Th mechani sm may al |l ow el ectrode
place i 7%41@ VS ex R, A %iﬁﬁoié‘?ﬁe"fﬂd/"cféﬂ -Billk EINp$ aeeswtﬁléaces

of the fri€han¥shi ﬁé‘ﬁisﬁosle'd‘ g@sidY Bl Pid¥ina proctdsTRTRREHS. TAE ﬂ(eél{amsm may
in-situ, since the user interfaces _of the nechanism

also aligethgpdjyesaent to e Flade with anipimaisher nordisasserbhiofcheplaema processing
system! N€ Mechani sm may al so all ow the adjustment to be nmade

Wi th mnimum or no disassenbly of the plasm
[0042]pr ocesExengecbysm may oahiepredisreelentiotieoriientativaiparatielisireadjustment.

Prec1s€§c§ﬁ§t§1§nt% 18%%»9&1# z?c%% fo%l%ln ah B4 %E%{éﬁ:&%ﬁt The

sea para iSmWw t acc racy
mechaﬁisﬁﬂmmmalmmdedmdh}ardml inddxi markmlto giteeclene Edediack of tlmyamhstmf
ate ve .cl ear. f eedback .

Lib
acjusiggi, W5y Bl e OETHLITB Pty S0 ieffliveng 1 ne
‘ [0043}1 e e d fTire mdchﬂﬁim vy alip uﬁztblmbclangzlelmaﬂa btiergatidnfiadaBlelisihe

bl d
sttingy, OB 31 JUARIH1ES DA G ERICEM BRI mGHT0E iy edipiydigd down, the
semngedhe@lﬁrsaglenafah@emttmwgmh@afaa{nbehbﬁsrana@hﬁapm ldads.secur el y

Loc ed , the setting oul d% éj unc anged tP 9 :

(0044}, 5 maIBX/?t 128 lewscoarpaﬂgm oHang fas ddivstmsatlof parallelism to

a precidd levbIZ tha GndcRaishP by RAILEiRg BlRGedd foP¥il gnd‘naﬁﬁ:tunng tolerances on
adj ust ment - | ocki ng of par allelism preci se |evel,

major COfBPOREBY ARd BRY Feby-e fTeciively gtimize prrcess neffpmngh with regard to

electr&!i@'ﬁfoaﬁaisH{' ng tol erances on maj or conponents and may
cost-effectively optimze process performance with

[0045} egar dOnepranase embefimpnts af the mvsmon[rglews? a PHEM Progesing system
that inBRIBGAh BB 40 Brléﬂ?ﬁldﬁgn\émednlﬁl %1 Qhﬂm% g@&ﬁsed above and

processing system-t | nc Sectro
furthendiscunsedtin the epampléd EElavem adj ust rrent rrechani sm di scussed

[0046fbove fur ?ecfadvimstg 33f ﬁlne {e skt ?nv%?ﬁc{%ﬁ%aefbetﬁelttg derstood

0046] dres a adva e ‘prese
with r¢fame¢ettbdre fimnyeskaad bstﬁsenbnwhdtefbﬂcb\ood with reference to

he figures and di scussions that follow [0047
10047} 2° ol DS gL PEIRER YA, PLEP BPPrRT Rl chnber 198
includﬁg&ﬂﬁ&&hﬁi@nﬁb@fﬁb@djum thasﬂmmhmg ofia revehalectssde 100 (drahuck 110)

. stlngthe orie tion a | oner eIect ode 110 r
inacciRce Mg Prmt RIS 41 Che BFEPURVERIPS. Efspiimiand Oe

proces@fngtymd W}ﬂ@ﬁﬁtprédéysﬂ{gt dh@fberHO8, m@&kmoaenaetea@ode parallelism
between an upper electrode 198 and lower electrode 110 may be ensured by adjusting the
orientation of lower electrode 110.

[0048] 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 may also include a pitch adjustment screw 106 for adjusting the pitch of lower electrode

110; the pitch of lower electrode 110 is illustrated in the example of Fig. 1B. Mechanism 100



processing yield in plasma processi ng chanber 198, the

el ectrode-to-el ectrode parallelism between an upper
web@ensnse 198 and | ower el ectrode 110 may be BCEUSENI/N046931

by adjusting the orientation of |ower electrode 110.

[ 0048] Mechani sm 100 may include a tunnel support

pl ate 102 (support plate 102) coupled wth | ower

el ectrode 110 through a cantilever 114 and a bi as

housi ng 112. Mechani sm 100 may al so include a pitch

may aBéljri¢RidaR M6l &djiistinerk@8mfl0a f(&djd}l!lSﬁrigrtﬁe tdeofRow erleleRirodeOM®L the roll
el %ctrﬁde 11Q; the pitch of \é@r %Iectrode 110 is
of lower ¢ e f Hhisillpsprated ﬁfffaé‘PBT"f 1 1G. B, Mechani sm

[0049TL00MaYF; &l 1BsHo WS Ia%ﬂﬁlaﬁmd@\héw éﬂ?lﬁﬁﬁzﬂﬁ@&esﬁi ghﬂa%ef P93 1llust¥atmg a

adj usting the rol | ower el ectrode 110; the rol
first rotasige 1 92 (ateh 1 8in mwciagcq Wity gre-qrieese pRIbedimenty ahihe present

mventFo'ng Mekfranid? 99Phay \"agllltz!r%th% r&@]%tnﬁnpﬁf firt@btafibd ﬁ92V(bﬁ<\!K @72) of

pl asma processing 198 illustrating a first
lower glgetpadee dH0 wixh r¢speat ¢ha nm)amri 18¢ Bisetuanic b 86 subsgnialtyrorthogonal to

f
@ subslfgl oo BRI 1 ' AR ERFA (AR il il GGl BBbessing
chamb3391298( pi tch 192) of | ower el ectrode 110 with respect to
100508 Phogdhal T84 ol B B R frofi¥rak AR 1k inpracing
secondnotation 494 (rbBﬂ p4tie acdydabe: w:ﬂsafetcednom erabgalimssof the present

inventﬁ) ﬁqyﬁmg &g #ﬁﬁ&%&ﬁ%g& ﬁ(b\ 1Cd?&gt\{\§n 1694Q%l1t 1i9%5 of

lower tlettttle 1120 Wikl réspS@ e EbINRisA200 Roll Qdis (120 ksl suB&hkiaily parallel to
accordanae with one or nore enbodi ments of the present
substrate, nsertipR ArecR A L% sm 100 may facilitate the adj ustment

[oos1pf s ecmﬁdn Hods iaarthPddd view lof f@dhan¥n 100k bc@lRftd WiliEone or

110 with respect to a rol|l axis 120. Roll axis 120 is

more edhodimgnts %ﬂ%prsisnhmmtwvohsmm@pé 00, suppart pjate 102 may be
disposéd Btﬁﬁiﬁé E’Bh&]ﬁlﬁr 2324 b frhtha PrilesdiW\EhambPAIds! (lowt ifl Ehe example

vi ew of mechani sm 100 in accordance wth one or nore
of Fig elfiho Supiast Rlatefl 02 may be eiveted r¢latinerte chamber walld 2 den example, by

e SR8 st R 13009 U 8y o wovon
plate lpgh dhmsupport hbteem@nlpﬂve aglireqd $6 tham)maySug@s ratthxpadatibg Hf@ixch
adjustrg% spr%wplI éOtA%?orEh% %251\{:3 n%&éc‘rﬁr%aﬁg eny\@créw* %{use the

er - pivo ani sm
translaabn af zppwrtwm) MQL@& tie lgpwer pdrgon) pp eupppo |piateom2 relfaquopmtli

te 1 .The nma 4 .
sajoscfi b fos At R eatbosg R i Bl Refioh PRE T dpulgyon of
portiod 040 ofAapsurdblmg 1192 miay kcfisa gpr@icn@if sepghottplare n02 with RépetOd chamber

cause th rapnsl ation of a portio 0.(e.qg., the

wall 17 Sirea partipted P2 S chsbied viih Al Hlostrodh 00 wé Fafligpiaryppor
plate 18d jfol&d &wéi:ﬁb@N?l&ﬁM%a@%uMn%ﬂﬁcﬂké Btdtiod Bf lodr Blectiddle 110

|nmard g$rect| 44, The éran éﬁﬂﬂ og ortion, 140
with regpect &b[ﬂ {@axi| 11 eT DPreFiggn pLiheea da y €pahipthe amount of
rotatioR|182 8f (b&2r ¥tedtfode & 3¢ RHe s%lﬁﬂﬂ'ﬁ&:‘isely adjusted.
[0052] 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 lift plate 124 and chamber wall 126. The one or more

bearings may facilitate and/or guide the movement of support plate 102 relative to chamber wall
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wal | 126. Since support plate 102 is coupled with
| oner el ectrode 110, the rotation of support plate 102
wo edobosa2ey direction 142 or 144 may subst ant i aPC USROS @16931
rotation of |ower electrode 110 with respect to pitch
axi s 118. The precision of threads 146 and 128 may
enabl e the anount of rotation 192 of |ower el ectrode
110 to be stably and precisely adjusted. [0052]
Mechani sm 100 may al so include a |lift plate 124
126 (e%l waﬁﬁ%nbﬁﬁiﬂ&ﬁ@n Qh\?&bﬁﬁ Wl dr tchadlatindn & Uﬁ@&foﬁ pEJ'p@ﬁ(ﬁcular to
Mechani sm 1 al s |nc%#3e one
d'fect%é‘i% wdg‘*) §‘H(§ﬁ"°8§‘ qaemcwggdm%we ratatgon 1@8@6 %meﬂﬁode 110.
[0053]I it m&&thﬁnﬂi%‘m@ﬁﬁy Qﬂ@ﬁﬂ%ﬁfde\é@umplr?g@nec_ﬁﬁﬁsﬂ,n%r @ianfﬂ?é’ (’r‘ncludmg

bearin may facilitate and/or guide the novenent

a split glampd aml aelampagrewel3y foy @Cklag/éqﬁmerplt%wm%elpécrgw 106 to
support F}ﬂ&sllﬁt th&3by egéd'éilﬁg glta{‘adifs?méiﬁ scréd10 ﬁgfnC}[)tagon and translation.

ansl ati on | ctio er endlcu ar to direction
For examﬁleot may by desirable smiaye MItdn@HJlgﬁhemtseeudp@ slamped aftefr the pitch

| adjusu&%&?(‘#ﬁlg\ger]e?gctrgﬁe }l%‘é}ﬁ bgénl c%h{g?e‘?e% fgnll% ? %hg%&'aﬂé‘ §1mt clamp

132 maxsunolisd pltdh@ldj]lﬂhmt sropll04. (Ellammscr&@ﬂ 3& rmiy &e dlsaﬁqed subsewtially

perperifalay ieSfich S aRn S55 ARy B8 Bl WIE i b 22 6

pressnrq;kpu&lmm 325mrseWraﬁﬁchfard§nm@t sdrévo MOG Al tdol albsinay bomnplemented

on clarggjggg%(/ for;%(%l]tétwrlra ? S;eg?ﬁs;rééglg:cl&éﬂ?c 3(1{11th gfzgt&rﬁ mechanism 100 once
thepltadad}%ﬂaﬁhailshfenlc&\ﬁﬁéte@ ectrode 110 has been conpl et ed
| ocki ng down e setting. Split clanp. 13

[0054)s yr r o &sbeﬂs 3 BRIk RSERECIYE VISl afdaiserdnisHp ceslézgimfsfeﬁmsm

100 foﬁ&djumg direppned 1&»@%&%&5&@1 1lo¥n e&wﬁﬁ&@ wl e dron&e &rﬁbodlments
adjustnent screw 106 and may be coupled wth spl

of the presanpinyentiong Useyr intesfperyl 82naytinglpdays lepstone @ﬁglewlsgnmtﬂmx 150
1mplexg%itmﬂé rtsﬁlﬁt‘é"l’Oé @c? grr&u'ilﬂé’ Lissd fdedBRY cBficetdThY ﬁf@:rbﬁﬁlghnent to

. crew 130 facTlitating the user to -
a user.r Ugdrditgrigce d B2 maa @iso triedudean iindécatns d A% implemarded empitchtadustment

screw ﬁ’?ﬁ P c@(QkHlﬁB h phap aozﬁs%ﬂelﬁmk §5¢ Ew indi0gte fe. aﬁioqn% dfg—)itch
SNOWs a art erspective view of a user 1 nterface
adjustrh8R. aﬂtemanm‘tywsaddmmﬁali}o a pitch adjustment pridex may ®2 implemented on pitch
ctro lna ance W th o or _1nm
adjustm%% s%rewdl%? 1caé)§ na %Ie nv%le rled orbssugpor? ma aC e
[0055]182 mMedhamlsdeO atay IaBas:thmi&a pldich adl]uaﬁipmsalaim\icremm coupled

with aQ @ oot peE e e P P A BB scay 10 Rifth Sttty
screw USGX mam@nfeqﬁeh l&]astfmyt tem01 06n6 buppertpiaté NGY. catodl slddiR6 may be
lmple%%%ﬁq""g] élﬁgaaz Felemp a%?%%%ﬁf%ﬁ%&gg?%%% to rigidly

lock/clahipicah £dj admaeﬁmm 108fan@ot B et b RRNm 108 drRE BRtpiE! Y
or addj t| onal | a pitch adjustnent index may be

aﬂ““@ﬁ%ﬂ%ﬁ@%ﬂéﬂmﬁﬁﬁﬁitch adj ust nent screw 106, and/or an

[oos6] Ndi cah@he Wo@%ﬁb@&hﬁﬂ?ﬁtt&%%nﬁé@@&é% 106 ?Jag bé @dupled with an
[ 0055] Mechani sm 100 may al so”include a

automafiy Q%FﬁlémChé'P'HmﬁOfsC@P'é‘a\'/"&@@AP&@‘UMWW?Pff/ah@“htaﬂp% Hsan
automﬂ?crttaﬂﬁéd ylﬂera}ﬁﬁﬂxjia‘ﬁg cbrmo@ n\gklﬁﬁﬂnﬁ%)“ﬁtﬂg@ tfors&ﬁﬁl‘ﬁﬂelg gsensor a

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



screw 106A may secure pitch adjustnent screw 106 to
support plate 102. A tool slot 186 nay be inplenented
w@eooa/1fa2sch adj ust ment cl anp screw 106A for PCT/US2009/046931

facilitating the user to rigidly lock/clanp pitch

adj ustment screw 106 and/or the entire mechani sm 100

once the pitch adjustnent has been conpl eted. [0056]

In one or nore enbodi nent, pitch adjustnent screw 106

may be coupled with an automatic control mechanism for

[00571cONt I FHid i1 RGhéwiEa Partifl Qx@rleaéasnéw Bt meeHdhidi 108/iA RicBidafdt With one

an automatic fas he automati c control nechani sm
or morggmbpdimenty af the @resgae anwgngon. Mechaaigin 109 may jaclygle ajrgly pdjustment

bar 154! eétfple)davﬂfh @ll%fg@ﬁneﬁ?caﬂl 104%in8 Bl He %é&i&dé& b FbllSJd?LBtment cam 104.

shows a partial exploded view of
Roll adm%rnatmbgm Sﬂooay he Gauplod vith SeppaFitito HE2 by pifsbrediustment screw 106

Accordi 9%%%%1&%{}}5?&1@%&5@@ Lol Q&E&Hemiim'\ﬁﬁhﬁz[é} da%magqumslanon of

ncl ustment “bar 154 cou
portiory b40| of suppostplate 102 ahs al@sula n@ma;pla@el%maoatowe tejativobd chamber

wall lgbg%g? Iéegsévl\} iofP s d égg SPE%Q{I kt}tﬂg&@pgg;gplflp alhD)ltgé B?Xal}g?lg rotation

194 (rac o llloGer deamdelil r(gilyownt:iﬂthaugkmple lof F@dj(ﬂst ment bar

0SS, LSRR G085 L S 0621 5

translaﬁeummy d lo@é alie1 U0 rotbydjndingdtdar BI4ahiditection 166 aThes: Albﬁb*dmgly,

to pivot 1 in the | e, of
the amw'ﬁ Owr%itwntlﬁgpgbye&slsgwa 1y Poe ¥ 374 PRFiscly gapsies
[0059]I ovver MéRakisRAE0 Mh) arzsbl swhdb B réIngdj@tmBmiieckdown sgrewl@s coupled
Constral ned and ided by slot 160 in Iif

with r%l aé‘d‘és o cam 4P4. Rl SRR loskrdorm sorry| X8 rmaydpe r@“éfiwﬁtglent

cam l(ﬁl A0 bR a%ﬁsdcm@ﬁt taPld4 ﬁﬂlrﬁ’a@tsﬂﬁﬁﬂanbé\fslyhéék #oll adjustment bar 154
direction 166 or 168. Accordingly, the  anmount o%

relative st 15} plate 124.4heseby praxanting urtheswtation 1%90% &9Bodawer glggtrode -
110. Iﬂ)rl %‘a{}%ﬁﬁéﬁt %g* Hﬁ\yvlé gcre\L' 498 glafy Keah 'dsim' & \Bn@égéj off a?_mﬂ:ment

ust nent f ock- scre cou
for lowmctmﬂelllabfmmmpletam 104. Rol | adj ust ment

[0060]I 0 C K- %&ﬂarﬁ% 3}5\? erﬁg afsr@}’nclu(ag 5 \Ja%é{éﬁ’ggé;% zﬂ@‘@&sng@ Rarddffed

ative toro ustment bar
washelé |cnmpl¢ctmelo L Iplatd tﬁékfor wtdiviag puch adiustmdn scr1w5406 eWatsliev €62 may

124 ventl

protect B e A ARl el ol SR Lot 0 e g may ais
provndadq“uﬁtcnemto Paobiaeecbnmﬂ&nommﬁ&&” pial athastiriend sc@ed] 06{ thereby

exa ad| ust for | r electrode 110
furterf SR ardsflizldghe SStAR SKREHEAFE00 may ol o0
[0061]i ncl udig. aemahea péx@ﬂecﬁ@e Gew oarcmz&lglls&hﬁfﬁ carfi 204l e dordance with

vvasher%‘ with |lift plate 124 for recejVving.
one or AT fmbRy Satsseatmreton ot e jugtgEnheam W@emlnd@ a
portiod 172t dlﬂioaédan Y &&ﬁ&@oﬂ@ét%&aﬁ%ﬂﬁﬁﬁdntl@ksﬁé& fo'h piatS T ARITol]

al so

screw 106. Washer 162 nmm rovide low friction to
adjustmepy icam 194, forenabling 'ﬁB\?%lHétﬁle"'(fﬁmp Ot aiuate &9lhadhstraent Bgg 154
(showrl-}Ghe &ﬁﬁ{p@m HignFherold EGiﬁ’JtrBéﬂi@aﬁrl@zt a9 Bk rdpdRY with Sther
operation of nmechani sm
replacement roll adjustment cams with different eccentric/offset arrangements for particular
actuation effects that suit particular roll adjustment needs.
[0062] Fig. 1H shows a partial perspective view of a user interface 184 mechanism 100

for adjusting roll 194 of lower electrode [ 10 in accordance with one or more embodiments of the

10



[0061] Fig. |G shows a perspective view of roll

adj ustment cam 104 in accordance with one or nore
wepmodsazent s of the present invention. Roll adpCBEUS®NY/046931

cam 104 may include a portion 172 disposed in an

eccentric/offset arrangenment with respect to a portion

174 of roll adjustnent cam 104, for enabling roll

adj ust ment cam 104 to actuate roll adjustnment bar 154

(shown in the exanple of Fig. IF). Roll adjustnment cam

presenl%erﬁﬁ)i 0Rer' 16@“&9@@4%@%@&&% 1da@fohd EANBIIstrhétt index 178
ust nent cans W fferent eccentric/offset

1mP'eraW%melr%w@§ 124 .forppa?‘tlﬁhe& wavaléiefih%mcewee?%@ﬂlsadmﬁgﬁent to a user.

User 1§tb'r'f$ce N84 taf 4is8 'inchﬂfelan Al da8dr RO fmﬁl@rﬁé’xﬁed &rpx%ﬁ quEt'n‘iént ¢dh 104
shows artial perspective view of a user erface

for coqv@mtlﬁsmgmolémgmemndead j78 &t indigate die|ampgat foroll adipgtment.

Altemﬁh\%g); Jr%qgltngnﬂzﬂlfy ﬁglczfragfssgﬁ%? ﬁldW( I;nQY Bé ﬁnﬁémém&fson ro]ll adjustment

diments o p I nvent User 1 nter
cam 108 4ndferyani nn@bamrenat bd igwiemented ondif plad 2 t Avgontl shoh uzas«naym
implerbég}gcgigc{aﬁ‘éﬁ lg H%glrehti %gn ﬁgﬁ??faéﬂ%u?%e%%\% gé form 'hg @I adjustment,
for exaimnlerutih'ueg 4 8etewdyiverl so i ncl ude an indicator 180

ted ol | ,.adjust t 10 t
10063, P, B P G eeR AP Sl TR pa P L Re B G ipen
screw 006 ey be cuhpled twithrdn. aufiinia®it Bevtiol Aeyhadfsmafdel cdnn@tiRglpitch and/or roll

sy AR Rt i e BB o Bhechanism may
includé, 1o examplecslseabor! 4 Edntidl RER vhAZandA hétel (e, qthléhzésmayonbseep

i mpl enented on roll adjustnment cam 104 fo
motork i | jtating the user to performthe roll adJ ust ment
[0064] OF  eXagRIASshoWt h'ph%'aﬂ&:tzﬁva%cvﬁcﬁﬁ\bﬂeﬁblé(s%{a prb&§d S}Jsf?:n%

or nore enbodi nent, roll adjustnent cam 104 and/ or
includisg meshagigmifoneantrolling denperRurRagT qETPeBRN HPlasmalpraggssing system
200 in %U&o?&%t:é anﬁ B 5%0@%&%@&@% foPthe ‘f)lfbg&{t Aehfish, pf*lﬁs?ﬂ processing

/or roll adjustnent and/or ratron in
systemam()dm m@!uql%ﬁaw Pro¢Rssing t:lmmer V& bmwgadl Chm‘cbhawalé AR Grégr

enclosglﬁglllé;s%ﬁ%mgf{o Fe )ﬁg&’gés@d ﬁ@dgﬁa??@g%?mg tHe Pl elug'?t'e& g‘olll 'B}Jcessmg
the sulfsg@84] Fig. 2A shows a partial cut away VI ew of a
[0065]g|0ﬁtS :Tgi ﬁ&eﬁﬁgsfﬁ?a ndggcé%l ﬁé g‘syn%?p dSn Clgér‘:rrgaln nr%cesgnﬁ Y éemnEOJ may
includparndesside gssemb]ty%BZ El}:ctrﬁdea!smmbdbalmanw intludagn electrode 210 (or

chuck 718k BN sTarptn he o BR  na pis TR s gk ey 258
may alshimotade a BAS holding 218 (8r subparb@embér! 21 2R, mdyosncRSEh bab péwer
substr at t 0, be pr ces ed ar‘:ﬂhggé containing the

th
SOUYCG&PEW SURAQE S gad%‘.ﬂ ?f&'@ SR @B%?lls%lf'@ludf 0% e more

thermall RBLEGoPaHB& s, RLEF ASfdulEorc 81 di§Hosti R twdth *%Bode 210 and bias
processi ng system 200 nay i nclude an el ectrode

housing 242 nArserdipgly, the eifect efiemaergipnthangeds. gnagngingclirem el ¢ to 80 °C)
of elecEb&E3 TS Belifhnitd to electrode 210 without substantially propagating to other

components of plasma processing system 200 through bias housing 212. Advantageously,

problems concerning unwanted thermal expansion and condensation may be minimized or
prevented, and components (e.g., mechanical components and electrical components) of plasma

processing system 200 may be protected from damage and/or malfunction. Electrode assembly
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chuck 210) that may support the substrate during
pl asma processing. Electrode assenbly 288 nmay al so -
w0 pwbasesa bi as housing 212 (or support nenberPCI/B$2009/046931

that may encl ose a bias power source and nay support
el ectrode 210. El ectrode assenbly 288 may al so incl ude
one or nore thermal insulation nenbers, such as
i nsul ator 216, disposed between el ectrode 210 and bi as
housi ng 212. Accordingly, the effect of tenperature

288 andliRlernia® indulatidrAfi&hb&s hre @ifthed BisElfssddoviBreReancOto the example of
el ectrode 210 may be limted to el ectrode 210 w t hout

Fig. 2Bpst ant i al | y propagating to other conmponents of

[0066]P! as e RERCHRThA oSt ShE Madider 19%] PlaSiHa Pﬂo@e%sﬂﬂg @ﬁt@ﬂza)lr%ay

Advant ageousl vy, QEZJIObl efms concer ni nﬁﬁunwant ed ther mal

include & el sappostriate 0 o SerpoB Platg30 e Plesma piogesging system 200 may
also mgfu@é’ § m’t?%e ?ﬂ%l%}%m&w&i c(vﬁn&r waﬂ%@ %H Q@E 5 %Q NpHisma
and trical stem

onents asim proc
procesgipg.syptgm b@ rpamlea:melddqé omrdmmg@rrae meGhamﬁmsf( tas earing

mechaﬁsﬁ?gﬁ 5 ar @@{F{&h 8%@%@3%%&%\??% Pef et eﬁil@ hﬁ)B laﬁez 24 with

chambev(\aalleZﬁ ankd an ;gem@lly gyidiog die nidvesienteof hiftgd are 24 (nhnfdryi pregisely

gundmg egonzo??ﬁncﬁ tlﬁe\éea%dg ﬁ%r%é? a{}g %Ste?ogppo§%%£§c¥c¥m%qt wen

matenﬂﬁﬂ)trac@h a&srmcps"mxtlmtantgar&ysthe nmé&Gmrayeaing machaﬂxsmten@

I T T R T N .

mechaaisfmnmetluakestamesﬁeensmsbeaﬂ@gsl thél praR4deaBw IREmaSdoftuctidn and
beari ng mechani sm 234, bearing nechani sm 236, and

small qoatact pints.aj | 238) for coupling lift plate 224 with

[00671C hambemaghfl grocé b gadySte 00 PRaS GllsdShMludbd @hilgvdrP4 that may couple
nmovenent of |ift plate 224 (thereby precisely gu

i di
bias hqusing 72 With suppoftipdate 207 for spppaing dheakeighys af dagypde %sfserehl& 288,
the sulg)ﬁal@oét@ IR Bay LiMRNiiRELT ok @&nn%hﬁ{g%é RbliG dfPectrode

contact ar'eas, the one or nore bearin

assembli ZR& i) %dnmt thayglertedederelastredraramllelism &irpldsma prrsessingrsystem 200,
[0068]I Tt ghatf gﬁicm 1 %%t?/ﬁm%@ hdo ird@de dn'or gelrm%ﬁ]af@resmwe

beari ng ne i nclude stainless ste
membbdmach@mmshawlqgra@wtdéademwtwmlrfablat;dﬁgl and $uppord pldtes29a for
prov1dﬁ%§}k§ﬁ1tal 1@&5&1 nsb(ft\Leeg(?I rﬁliﬁl 954%%%%@%@%53’%@ gﬂezoggnore

a ca ever may couple bias
thenndmussmge Bihﬂmbmstdnecharpmsr mayinalude RBbé Mmatel pf)kowt-thamai-h e

condudtiedtiaderl. sSS slafiiess SRACHRGH i ay PSRBT snl &
ceramicmeaterial.i Aveca@tiinglyeevendfihe mﬁfdnlry cEdhge bPeleddjods 210 di@ing plasma
el ectrode- o elaictrode ra % sm f or

procesing Guise] T BB e 03 T Pvey th el

couphzé)promyd BY semulensﬂ 1dethe &enpératﬁve o€lif: PREZI4| iay! Biflirérhaid €
nber s/ mechani sns servi ng a‘ interfaces between_ |ift

SUbS‘%‘I“‘é'tYésté%“ aft?la s35pibdhere Eﬂa&t“@ bstRjiaf MBYRAEhEXPARRSTHAS|

contraét?d?n' cﬁ‘_}gﬁ%@ﬁﬂﬁ%ﬁer’t Udirecéds @y foadd bn 8dtHponeitd €6upldd \AtHFLift plate

. e one or nore
224, such as the bearing mechanisms. Advantageously, the components coupled with lift plate
224 may operate properly and may have long life spans. The thermally resistive

members/mechanisms are further discussed with reference to the examples of Figs. 2C-2F.
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thermal |y resistive nmenbers/ nmechani sns may include

nmenbers made of | owthermal conductivity material, such
WwW@2008t15026¢ ess steel, and/or thermally insul atiRE&r/US2009/046931

material, such as ceramc material. Accordingly, even

if the tenperature change of el ectrode 210 during

pl asma processi ng causes a substantial tenperature

change of support plate 202 through the thernal

coupling provided by cantilever 214, the tenperature

[0069]0f | ' fﬁlasﬂi Seedstifly m%b'ﬂayram&uét&ﬁbﬁi%f@ﬂaﬁs)( such as a
a result there may not be substantial,

electrigal vfea'r&7éof°éklf9m APPIE [PRSFACHE A G B ofhe pirffonpthg fabrigatipn facility
with te%%b%fafmrlr-' Bf‘@&ggﬁ@‘%ﬁ&g ﬁﬁ:g&t BlaieRER gd%&&b&ﬁwi GImbbd Wall 226 and

t
electrigyd \ﬁealrmagelsnu@iyymntrhlemg camrSratuTe s'am:mopii fod sugipott pllatef 202pindt e
memb%%ﬁ:e }y nc%ﬁfl@& Wi tBrsgfp%lﬁl atngg 2 P alg %%n%lév%{]gli énfd%f\asqi%Hsmg 212,

resis ani sns are
Advanghigsaustys the cmmpbnemsfaf iplasme ptovessing sestanpO@mapbe Rirther protected

069 PI asma pr,oce system 200 .ma | s
agains{yrifanigs ettt SxPREIED o SERRE BN SR LpaCHE HysTpbg00 may
mclud@ixﬂcncidﬂﬁrebhdmlﬁgplafma pmteshﬁgr‘ﬂfahakm% ftpldt€24, tunhél@upport

romthefabrlcyonfam w th tenperature,of

Lr
plae 288 e e esiioa (bl Biadust heanisat EBperBr L o the
enclosGieaBtgForiAdt 282Map ek eidfdsi(Sikh af ABge2) dispdIed fébx‘i)g electrical
fan27%nl m zing tenperature variations for support plate

o mAxHNize s sprdace BEsa oh FUPPOR Blagn 23 %tt‘%e"é’eifﬁéi’ fheameeat

temperaRife aiP 4% BffERivER ThihInRYiRE tetdiftranite v?ﬂn%n?@f‘%ﬁb Plate 202 as well as
Advant ageousl y, the confponents of plasma processing

compogeris igimadly crugledwith sypprEiPla Hect ed agai nst unwant ed
[0070]t her ma}iee mgﬂnfﬂ%oﬁ AR HR the %lle??lgﬁy BE@&Ye‘estﬁétﬂgers for

stem 200 may I nc e an encl osure enclosin
lnﬁodwmbmahrgolemmmrwﬂgae ong grimqs¢ fane for dutroducing embseupqsmperanue

air, pla?JnQ&;?oag&gl’g s %‘ﬁéﬂ n%ler atoHIpFi@Jtecf gxpepsnv% ﬁa%ng and cooling

uce t e arr
arrangengitogudesi ceSumb@s elepmaal gestidhcerbgatérnal codiant ¢hdgeds. (Aecohdingly,

the ma%fa&thgrg%ar%lhrgamtg $1§§ gosg ffgr glgsfng% elggeg%xfrxé %Ias%pféﬁg)d%gf % ar%x%lirgized.

[007l]expos &ig. 28 shbres aphnelrcﬁna&ay'pemctﬂﬂeetraderasé@niblyafzsaacﬁplaﬁﬂ{ay

proces%lng Wg}elm gﬂ) (ggqr%,er etjeé(gw\é%rﬁ g Ai Hﬁlﬂds u p or L t g)[ntZOZ

mechapibib th 3¢0ctdarc@ Wi onoi Mot ¥nbolRndRl of ltlilﬁh‘bﬁht 1ﬂﬁerﬂiﬁﬁb B6S
F 8?or t he thernall resistive nenbers for introducing
examp{ey the thermpli ppulation mes RIS TR HElu g SHHOR Bl 2a A Mglative ing)
dlsposédﬁd’t\OQBinufégloﬂﬂﬁlg 217 anld @TERBSRI10Ea Aifst o-riﬂk @ﬁsﬁ@seﬂ bOHRES ind8lator
200 may. not require conpllca ed Ee sive

216 anﬁ ékﬁmﬂg 2AAée-gotostalied atorinegEaryis2s2 of elsfémde @40); angasegand o-ring
dispos&d &@Menqadula&&% staamﬁs hsRingn32 & g clqghﬁeatat sf}a@rg%o% 254 of bias

Accor di n?m he manuf act uri ng mal nt enance cost

housing g 2)p |Insyfaor 3 6@@%@@ Rings g1y be zade ﬁﬁtyewllmlwumlzematenal For

examp[eongJilitoF 3y bgﬁlaﬁ{'%rzﬁh Pﬁfa{ehgil sueH 8 WRNind: B Pfings may be made
el ectrode asse ['asma processrng sys% 264"

of flougassiligen m_‘tameqaheA@qea%pgle, thé teMPgrauQe!\yhammbfLﬁdcrqugdt maofmu be isolated

without E\ﬁ)géaﬁ’tﬁd]@rbropagating through bias housing 212.

[0072]  The outer diameter of the first o-ring (installed at o-ring groove 252) may be

minimized to maximize a vacuum interface 266 between insulator 216 and electrode 210. The
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mechani snms in accordance with one or nore enbodi nents
of the present invention. For exanple, the thernmal
wo p@alis2son nmechani sns may i ncl ude i nsul at or 2HGI/{82009/046931
an insulative ring) disposed between bias housing 212
and el ectrode 210; a first o-ring di sposed between
~insulator 216 and el ectrode 210 (e.g., installed at
o-ring groove 252 of electrode 210); and a second
o-ring disposed between insulator 216 and bias housi ng

inner dldmetéofghe filstGtiag hI8Fmay bOminiMezed tOMUEMEZ24n @ﬁndabmlc interface
Insulatqr 2 16 the o-ring

262 be?eg%%' B 'ﬁ%?fi?ﬁﬁaw slectrndg 240.i %wffﬁ?éh ¢ thermp] 'Selseaﬁ#@wge"

insulafoP 3 14, #id@MeciBde D1 (ARFSeefors Bk %ﬁalﬂ&ﬂzﬁfdn@etwe%h’ 6fas ASusing 212
alum na; the o-rings my be made of flouro silicon

and elegiode 7 i) maxbeaseinforesly, t he tenperature change of
[0073E! eSlhi®fs, hd gu@éﬁam@ ¥§ﬂhﬁ§e%gnd’\6 hhg ghst?ﬂaka% ?angjrdo\('e 254) may

propagat i hg through |as ousi n out er
be mlrdms;nétcema’@mmehe/awm intesface PGP l(qmwansu@@prz%tw eng blnghousmg 212;

e o NPl B T A, B3 v

interfaRd 964 bitve¢emnesulatior 16 aed bies hausimg 2i12 sAO@rdihgig, the ﬁmrmidysobﬁmn
n t e t

betvveegl;I ] éu‘ﬂtﬁreéljl r? Saﬁ‘i g'i 'hol?i% 2;\2 é%\c{m Fr (r)e dt'hg gmfgna Ascoc 108 %ﬁgnfeen bias
housinigi2d 2 hinbelaattode 2 b0)ahdydse rbiafosadn | nsul ator 2 16, and

el ectr O (and .t erefore t he ermal isol ation
[0074}) o1 \ne diiE- &CZ i’mwéag?wa PETSPeCivg ViAW %tfn']%?a@ Pmis'%ws@ 200
mcludfn@Ith‘a‘rﬂﬁ@ﬁ&ms{n&@ﬁ&hbeﬁ/ﬂ%élﬁrﬂs?s irf dt@ordaiicRwith heRt floredf

ed at o-rin

nd o-rin nst a oove 254) may
embod RS A DiEchnt R AN B e O K pterted and stppbr
plate Zbghi/ée.s*ﬁﬁwh B§H4uﬁtu@éntQ&Qh@\ﬂﬂlgblh@ﬁerhﬁl&e‘s@ﬁlv@rﬂx@mbérbﬁnebﬂ%ﬂﬁhs
aneter of the second o-ring also may be mnimzed t

throughlih s 22 GAnCLEOARSTIHER 05 Py 85Tk @nslBop Brana enmore mbodiments
of the hﬂ%rﬂloﬂt The a%ﬁnﬁﬂﬁregktﬁ'% n%&b%}snﬂTc%&%smA‘fﬁ?glq)'vﬂgltﬁlermhhgolatlon

hermal isol ati on between 1 nsul ator
betweMLfSleg 224 and supgont Rlarec¥03r Aceordinglyeevenlif the temperagure change of

s B AT ol S L L P s
202 throughthefthgymakepsplnaregidediy entilewen228he twipmnmg of lift plate 224
may stﬁlhx%hﬂﬁ\l Jqutgﬁetisah Ebns?ﬁ)pecﬂ?g f sélp?l?el?ﬁaﬁ-a}s A5t be'lu gnnw(/:ziemad

one or ITD e resen | nve
expandign ¢rivengacaiop bElifbplakel 294 1@ Serd unhitcepdant bad%Z:da c@nqtos&nmmpled with

. late 202 are shown tran ucent for,.show n

it plafl 22 oy s B B8 it TRUHERR LN, 0 Ptk ffupied with

lift plapd Z24emabpearechroptplyaint mlyanhee B lifempansot be transl ucent

in one_or nDr enbodi of the in

(0075}, e oo Phegeg s P GBI RS SOt (et SO pivot

mechahR3@I378 |(orl i@dt 202)0 IPivag RRE fidy hietKanRJaBy @o@?e“su@ﬁ&t SldRROL Lift plate

224&%% 202. @ rdlnly, ven if the er at ure change
e Ylils, Fivaldes Y fAcHL3E SYAPaT @ 5 7 10 J0faiE IEh Tespect to

lift platli23tand thadhbek em»enz@t Sin€e Fitatnae ithadelWi?Rihalh) R4iGivedraterial,

t hrough the thermal coupling provided by cantil ever
such apstainlepsteef, mpa% may p@prlqeltlpecrmbq isqlatiophetween support plate 202 and

lift plate 224,
[0076] The thermally members/mechanisms may also include one or more thermally

resistive polygon pins, such as a stainless steel hex pin 246 and a stainless steel hex pin 248,
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may still remain substantially constant. As a result,
there may not.- be substantial, unwanted expansi on or
waeemwwnsesd on of |ift plate 224 to exert unneceBGHD$2009/046931

| oads on conponents coupled with [ift plate 224, such

as the bearing nechani sns. Advant ageously, the

conponents coupled with lift plate 224 may operate

properly and nmay have long life spans. [0075] The

thermal |y nmenbers/ mechani sns may include a thermally
dlspos&ﬁtfﬂsﬁﬁﬂo\‘t%lﬁé Y04 1o BRR AN bR Or diote (riddrfaBbsiRiwedd %)6 é)oﬁ' ﬁh% 202 and

nmechani cal ly coupl e support plate

lift Plakﬂ Ze?ﬂe Tbﬁz thermpa]ly raembgsemechanisme gy alsp jis{uds ppe grygpore therma"y
remstnfe"’lfﬁélﬁﬁe‘i'@ts@ch%g QQ%E}JI(:S@ k@Eﬁns%Q%ﬁ Qn([ 5’§t§1‘i1?es§"§t$é" irlsEr® @@P tdleQSBd at

plate 2 nber wal . Since pivot
lift plates24ﬁmi geresf astdne pnmore)mteefscpeg betwenmxpemit plate 203@nd 48 plate 224. For

exampfeggrmt gt?‘c?oﬁ%e? 1 24%' %be%@n?&é%é@ég%hg ﬁca]% B?gdﬁbﬁt glate 202,and a

ati on between support
secondzad of h&Opi6 P46 ey prgudwbi be expoded f@hmpbmnplswﬁomccwk@ban

exposed St e BRE I (VliSh LRPEIBIEN idiS R loke R hYEREn Y e

a starntess s
thermadly ecslistive Kexppin 234&1dim54ﬁlmﬂdnaﬂprMPMrebt wnakebeZ@aentsnppon plate

202 anagxftvpzzﬁg 5%’? ?l?er ryélrrrg\[@ﬂér we%%?%ﬁazpﬂgt WeeH susf)lﬁlgg o[a‘ie ﬂb ang lift
plate 20®.Hex pinIPa6 aad) inSers 24Paiayph#ve sinB6th ud@aoeﬂa]daﬁaymwsmooth the
thermallﬁ resistive {Tenbgrs ,éui:h s a stainless steel
relative Fiosrpens Retwaepysuppett plap 202and liftpfats. Ja opg onimare eg) pigicaty, the
one ormoré pd1ygdd b EmAAthchu@e SR MRS piad ¥ith btHEPESh fighfaBbhsASiRE as
bet ween support plate 202 and lift plate 224. For

Sq“areé%?npl e, a first end of hex pin 246 may be inserted
[0077]' nt 0 qn BW&%&eleﬁlbea‘iméHepmé ¥heﬁmryema%s/ﬁe&aals§@%9dncmde

of hex pin 246 may protrude oOr be exposed from
one orm@@ptmqélya@sestwe xeomoxtmm gdisposedhatdifiqlate d24 8 eneer grore thermally

resnstn}'&r}ﬁgﬁﬁ %p&%ﬁ%ﬂ;{)@?’p&%? F@PJO sEe a0biR: cL rirfdre Mtégaggszﬁﬂ)éo provide

ccor di resistive
thermal rolation Eetszfemguppwreplemwa |andahﬁ plagma24c iin b!eﬁ wsmre smpediments, the

e
one orRiht Eotfbin N ipi nbiglle hor e s I SNLENRG |
[0078]p| at e 224D dHews plpnrnﬁﬂtﬁltaa’mj vilevseﬁnlasﬁma)rmysnmtesrﬁﬂﬁtlmluding
f ace

the thebné? V%rgﬂstévl?ﬁxb%?nl?g%mg%gmé@il aﬁaor in*cg a(}ng or ‘nﬁr egeboglments of
the pred@it énventisad i Aed$osshovh én the Examiplemf lagpzﬂi yigtherpriatlg résiyive

membgﬁfmclgagusogg%%remgo iespletftg?g%%ex Ile 4%2 rnaﬁg.:r? % ucr:oattalxc%rrxlgs hex pin 246,

hex plﬁim dhdiedrs244 ﬂaec&h@ngghw;;ulmm eDfd srandraof Bemiplﬁﬁ% insert 242,
one_or nore therpa SIStI on

hex pl@?% agiser 264 ey fatermunetbgw oEmasrastiehect %&Pﬁﬁlf’pﬁ?ﬁ 202 and

lift plafeeDl4S FoV SalTpI) BieSyitihF @ 260Fthay SR rinided Y @ pfétausiod of hex pin
serve as one or nore interfaces and to grow de t her nal

248 prpwyling fref SERRORRIHE 30 pBYar apretfusiopes ingery 244 proupding Fom lift plate
224, ﬁ%‘hndt'h%f P26y mm@coﬁﬁga@a FB? MeSoptinfaetheRRal MsuliRbFbetween

pol ygon pins may inclu one or nore square pins
supporg plafeck02tgad lifi p}ﬁe 224 and for the optimal operation of support plate 202, etc.
[0079] Fig. 2E shows a perspective view of support plate 202 with thermally resistive
members/mechanisms, such as hex pin 246 and hex pin 248, implemented therein in accordance

with one or more embodiments of the present invention. The hex pins may reinforce thermal

15



[0078] Fig. 2D shows a partial cutaway view of plasm
processing system 200 including the thermally
WO e®9a5325® nmenber s/ mechani snms i n accordance wi PET/OS®09046931

nore enbodi nents of the present invention. As al so

shown in the exanple of Fig. 2C, the thermally

resistive nenbers/nechani sns may-i ncl ude pivot 222,

hex pin 246, insert 242 for contacting hex pin 246,

hex pin 248, and insert 244 for contacting hex pin

isolatigtfisetwénSusPort PR4te 201 artelift plmra 224 Gshoivii iethe eXahapled UDFigl 2C and
248, and |1 nsert 244 may éftermne the width of a gap

2D). Asgm %é‘[“Wée‘?F"éUb ‘Eﬁmaspbea@ taipices ieglang may davelew thgmal
condu&Nﬂ?plAﬁ end Bﬁhéﬁﬂ;ﬁ&i P4 PthaPBpréRed Heya AN REIE LAY, ARG tiRYotiRer end of

rusion of hex pin 248 rotrudin fron1su Eort
hex pup%ﬁ waybpexpagedde cwt&gﬁt e 3420sheyrn infBepramples of Figs r3¢aadgD)-

Hex plﬁ’n@@%ﬁd fidle @A(}'%Qy gr%w contit® aﬁ"ﬁlgE&keQElogg?‘ﬁ\eZ@%tﬂm& in 246;

configured for the optimal thermal Tnsulation b t ween
therefoge, yporlittle tharmeal mziuamn nay eccpi betweenex pind246@nd sypport plate 202,

il ' t
and anfRichex ARELEI R ferup AP ARE 0P bt 1 PG 228 fay el 9
condudkéd dlongtbe teakthyof thegiis tainmechiengeepashh. nExgthan ihexrpin 246 oy aentact
S e i 4 N iq,2 i . nt ed therei N
sainle{{toch! M2 RRed 0 1HE ol B S ol R CORCOICHS ity
condudtive ottioo Ke.g. Thealimamupi pestiom yf life phtei2de Aishaaesuit] thembahisotartion

bet wee 2 and l.ift plate 224 (shown in
beweﬁ"ﬁgp%%% 2@9 %@gm ég E’eéﬂﬁt ,58 an exanpl e, hex
[0080]p| n Zﬁ(ﬁg mil)éhm ddlﬁdﬁal(pérsﬁéo&/lx\abﬁﬁfof$1?q5ﬁdte alldwﬁggnghﬁal@ resistive
w thermal con uct|V|ty n_end .of hex pin
membesS He L e OB RS LR ieriaNg, Sshichertadd JBmepied laein

~ accordA@% wath"ond 66 mdRYenDdRNRRSEdhd ﬂe&ﬁﬂ’h@&ﬁmb NEAY ;nat@ 434 may have no

(shown in the exanples of Figs. 2C and 2D).

direct congachith patileveuid) 4pwrhich iy ermghy Y setplest witthsipRery el@t % N@own in
the exérﬁ]ﬂe bengd BCoE) heke ﬂi'eﬂna"il@%sxsttn@ Bﬁ%@ﬁ/mééﬁéﬁ'ﬁer r'hﬁy ﬁxrthgr prevent

her mal “conduction may oOccur between hex
lift pia@?ﬁﬂéﬂﬂ Pirestly cangacting seppan plath202rfar prexiding lextsvletm between

lift pla%%a Qhd s@p 8kt Blat 07022 "F@r bdabfpld? #1@&? 287 fha{ e NSGHa (fe(Q7B Cxpdled

conduct ng the l'engt pl N, a nuc
from lilate 2%@@(@ @ protegiopiprotudingrfeom Lifh platecd24g0 adonthat ss end of

thermal JP ?%E:s'ﬁvgﬁ& (}Q? ?&ﬁ%‘%\ ﬁ\y&l % nﬁ;aﬁa‘%f;}? 1%% ng-UZ%{) :lsgereléy oprfventmg direct

contac( lgetgeen ldi'platb 024 adhaupport plew)202f 1ift plate 224. As a

resul | ation_between support.plate . .
0811, 75" . SARGTES sl el MBE v ot el Py Siefg 209 nctuciog
thermadlip m?wmnﬁe mamlbalzraﬁmepmﬁqmdbr m%lhﬁg/t@ipelfanﬁrés of @h@oﬁéﬁ& in

wth.therna si,stlve er s/.mechani
sccordfes 3355 O gt rbog e ah TGt MR on P ARG Fis. 3.
lift platehaenes $hoivii aap@ﬂalw@ﬁpmmraﬁﬂ@ceﬁr fofBdtRr ﬂmbtﬁaingembsmﬁfems of

ave Nno

tlnvetlon ft plate 224 ma
the vyt ORI PIRAH FAY IRt b1 EABparrang pAeain tas srppiisaanys, The
thermaﬂ? widlistdle WeinBersAtRERITisni rAdyemaRanitalyustple TifigiRe XAHTh & support
gs. 2C-2E).. The thermall y resistive

plate 32 nf)l&ﬂg?%ﬂh srisEHE MERYersmechasismseayekte ArpYide thempal isplagion
between A BISH: S Hcﬁ’suﬁﬁ’d’ﬁ AGiei309. %H&ﬂ@iﬁélypév% & B¢ is Bbstantial

provi ding thernal 1solation between
temperature change of support plate 302, the temperature of lift plate 324 may still remain

substantially constant. As a result, there may not be substantial, unwanted expansion or
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lift plate 224 and support plate 202. For exanpl e,

insert 242 may have a surface 270 exposed fromlift
WEb@vas229 and/ or a protrusion protrudi ng fronPdT/U82009/046931

plate 224 to contact an end of thermally resistive hex

pin 246 (shown in the exanple of Figs. 2C 2E), thereby

preventing direct contact between lift plate 224 and

support plate 202. [008 1] Fig. 3 shows a parti al

cutaway view of a plasma processing system 300

contraétiddlofdifpdaté S toRkéry udrRSdssdry 168 dSBNEREgOnERS Esupledr Wit 16 plate
control l'i ng tenperatures of conponents in accordance

324. Afjvertagrously,thegaraposaws HiaKeRgrate @fopeméargﬂ waxhavelongdHe srags-

[0082]! N TH@th@?iﬁdﬂBlr%léﬁfve Eieﬁrber%/m&hidlirﬁs rﬂJ:y"‘ﬁl@luQQ Jorl exa@PRVYith@snally
partlal transparent transl ucent for better

resistiye|hap 334 Qﬁ’t barcp S kb shrrmaliy Esigtivettphe J06fertubep06) atbergrally resistive
screw @é(ﬁ(fo?sc'%&éf 396 a ﬁ‘%mﬁg rLJI é RALRPE6S (R WALHAF 66Y). iBAr §84Emay be

nmbodi nent s. resistive

dlSposwbm@eﬂl@/Sﬁ% em anwgdssxdmyf lrfe:d#aﬁ%awlat 396 uplyelcodnlegivith support
A i
plae 392 el 308 nh B throBltfuf Mo ubels HBHAPRH Yo heEhablcaly
couplitg#¢laveping Ihfrf;ﬂatq:)Biat mtl‘Bﬁx-bpam dla_su?gmo ™Y aspéra%é nBYde coupled with lift
plate 36‘2 0 régew?q %%%g%)r {\Vahg r,o;'gazll cSoP gtbzfﬁte% g{be ?ggrpﬁ,ra%lt ?&2 and/or
tube 3¢ﬂ mh;ebe’%&ﬁaﬁgmy&d & ddtbrmiserthd widsbRst guptbeaﬂrdey 1lﬁqﬂm ant andAspport
re nma n t be s

r.esul.t
plate 3 55 bzt o attan o sprt Y S A reim e o i dpgrma
insulatwl?tﬂitéﬁv%éizileﬁ)bkg@&ﬁfarﬂr’suﬁml mfﬁoz coupl edtWIth lift t

at e van ous , e Co onen 0 at e
[0083]Br operh 9“%?fd“?¥ﬁ§"§g€‘é‘ef‘%ﬁg‘l’ﬂ’9‘? Rlatg 35% may p%@ﬁg thikad 346, and
tube 3@&@wﬁ.lciuue a Bivéadll 338 RhaTRiAD 8F Sz P RELAD 48] mrugﬁ? me&tosiﬁay enable

for exanp atherrmllyre5|st|ve bar
translatjom9f a %prtl%?%ﬂﬂsypmlm pQrefatipe togoke 30 %W%@G’P of gortion

340 oftsﬂﬁfo%lété( 36LRhy Ehabl réﬁfxﬁt%tasggpz&%lat% BHLYIatREko c}ﬁmber wall 326

'y resistive was or washer 362).
for adjgswgrﬂm/eltﬁ@ndﬁt-spds@@dﬁ narallélsmtfoemsmrpmsmawwm M dfasma

procesL1 %Eys@ggﬁﬁ) {éé'r ael\%) gglgdg’%mﬁakﬁqw?fé%h&guﬁ"gﬁébggtlﬁ?agg 802 and an

may pass throug
mdlcatphfemmmmroo dica®544§ showmreu tharekaraples/ofdtgp |l Engd ¢Maimplegented

e,. 0
on b, 106 o b Bt g BOLDusBng hE crbdfoae R Ehrodk gl Bhom
[0084]WAshe rOrﬁGﬂ mmg/embmhraetts afitheinslerafontindhele@6 or bshmwmbataBons of
e con edtodterm the ..

feamr%%&f:“ssg* mgn& 8f)m8reet%étéenexﬂnf){es gﬁ' igs, l§«2 ?{c? %laglﬁoa}ntembodlment
of the pivaritidon I6HY lfe@r plazptai procesing slybtemd@ﬂiidiﬁg Melaftn&lll Pgmcas idiscussed in
th zgllgﬁt eg% 2% e reinforci ng ﬁ%} t her i nsuldatl on

¢ exqmR bt 34 t‘" nGL08 MPsyroltign a BﬁB‘FP‘ Tpg<: '&5‘%?)? i3cyE5§4 fn one or
more df fheGdx@mPles BDFigs. AL PRl N?iﬁ((j)ﬁ\ter ﬁWSOGBn BhBbEmM3tHfIRYinvention may

n ube rra

i nc e . a thread 346, in¢
includg mut&wge %srgmﬂm a%s%s/mswggagwflrﬂn&g& digg Sedrm"h.rgfarem?aéo the
examp&@@fmy £0abhed Figanis! ation of a portion 340 of support
|ate 302 relative to tube 306. The transl ati on of

[0085]por ti o} anbe appreqigpdiromheforcaging, implaswa PHICESSINESYSEHH
embodthet&HRAE fnvBtRhGnayJrovidd l%tv'-t“&n{ap_c&mﬂmfy cMaplingIRBveen

components where needed and may provide high-thermal-conductivity coupling thermal

coupling between components where needed, thereby optimizing operation of the components
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for adjusting the electrode-to-electrode parallelism

for plasma processing system 300. Pl asnma processing
weybam2390 may al so i nclude an i ndex 350 i npl POEOSEA9/046931

on support plate 302 and an indicator (e.g., simlar

to indicator 148 shown in the exanples of Figs. |IE and

IM inplenented on tube 306 for providing visual

feedback in adjusting the el ectrode-to-electrode

paral l elism [0084] One or nore enbodi ments of the

and exitéhd B3 thOlife speik Wl the @BMpOtient¥D FEr &@MPleNethbiBes of tﬁahﬂéﬁﬁm
di scussed in one or nore of the exag%)/l es of Fig

may incjudg insplgponmampers dispesed RefGEHAHEIeqEIody Rlack A i Mﬁowae

memb@ﬁe% ralb@a%meuﬁﬁg;c ﬂ%éérﬂ&gfﬂﬁk%f'ﬂedt%Phié@érﬁkﬂ:ra%ﬁ‘re%hﬁ@% b fiRlelectrode
fan as di scussed in thé exay Fig. 2A and one or

may bejiteq ot the ¢lesiradg wikpvtesubstansia h!ios?@tlagwcnt%ec ge@penents. As
anothd? régan%'le @{bgdlgfen{sl'b?ﬂﬁ)ﬁ h&r?mg{/ albd %lud& fhietmdT ly BSistive members

anot her exanpl e, an e di men the invention may
serving gs;mggg@cqﬂhetwqgn e liftpdaterand a/suppert Blmev @ccordingly, even if the change in

o oS TR S et L4 BASERUA ulll o e
tempesappe efthe supgoft plate, tﬂwemperetgm quhe Ilﬂlplpieamyesnﬂ rero@s subsgntially
nyent

d .
consiit A FRBPRER G oNBRELS o5 HihERge bEFelBedtRdafEsqngensation
may bevivgiienized o pavanet; ﬂ&yef@kpwndxantntg(m d. mascharical oordpurients iahdy

electrigag ggrighgrgpﬁg&retg% {Dlac oa Qqsglag g%\ﬁq%g{r]lpg 2 ?el%%tgsforvmegirrzﬁ)le operation
for a leEASIENt sand ext endl ng the life spans of the

10086f | TR MR8 TS T n B HUBRE Bpbien

tempefan®6 hit @RE Glpp6H Rﬁl&d tHeFe‘bySMﬁﬂﬁilhg feeh Fﬁ?@‘/ar(a@loﬁs for @he support
bi as housi nq ccordingly, the effect of the

plate and msatbssisoupled with ehesuppasepla bwith eepd thernabeoupling); sigh a2
cantnlév@tean‘al tREBihORsib t Nahna Rl thd @drﬁﬁbn%t@ Qﬁﬂ@blagﬂa I)R)cessmg

her conponentsS. As anot her exanpl e, enbodi nents
SyStemWQYPﬁﬁléﬁPﬁRSﬁtemﬁy al so include ther rml I y resistive

[OOS?I;E;TBSL%PWI?{&HQOQ in% fofn a&% F‘{E}l Jcht@ eQB@Jsﬁ/e%@zqmg

at e. CCOf I nNg eln
and caoling arsangementsiprdeyices, Iseclmsemctrmdlaesdsmcn gezptragnepolant channels.

AdvaRi RS ERE PP SRR ER AR THRBHARE s SAPIRAAELS, | o

[00881 he | iEmbqgsliratres oftiie Stvehtionmedyealso lﬂdwmtdhahlblyl for adjusting
Ad | bl

el 87 S e TP et ok RS el S Sor e DR o

adjusting eleetibdectp-eldeabdd pardlelicn lamﬂmnmSec(, che@:lectrodes toagieatale parallelism

may bE AUGUY FOpEyd B iy Db TRy et e gat e uBliah ™

AdvarfpRodly, @ffoxft@ztnda:obt@ i obtxﬂiemng ;Q&&ﬁ] pr&uEbsink ﬂ&ﬁb@mﬂﬁmtzlae
nventlo

10085} g or Yo P, ERBoLTER P B ntpRioR TS Ay 1o dsiment and

lockm@oﬂbé}hlléli@ﬂ th 8 ngwérsale%e ARbidaigly) Bbbdimehts Of g [BRRhtion may reduce
| ate and rs coupled Wi th the support plate (with

the ne&b@a costlx ,tllghq mmmq’qg)to e1a[iceR OF ajpr components. Advantageously,

embodiments of the invention may cost-effectively optimize process performance with regard to

electrode parallelism.
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cantil ever and the bias housing. Advantageously, the
conponents of the plasnma processing system nay be
wo evovhex2spr ot ect ed. [ 0087] Enbodi nents of the PCW/Es10DM6I31
may not require conplicated, expensive heating and
cool i ng arrangenents or devices, such as electrica
resi stance heaters or cool ant channel s.
Advant ageousl y, manufacturing and mai ntenance costs
may be m nimzed. [0088] Enbodi nents of the invention

[0090]rray al EsbodidntsT tive INPETNHRN nBehable ﬁ&ébnb’éélédlﬁ)de
eto el ectr ode elism Since th

ar a
0“6"‘%"@#%@? eliprmeadjustment Ew&mﬁme% RbR ERERtGnPay algp ipgude calibrated
index Matky & §i0DcIBArFEddbRAST IR RARGL Jﬂdﬁlsﬁﬁ:rn@' A@Ja‘n&?&@rs@ the need for
~.mninmzed, the el ectrode-to-el ectrode parall'eli sSm may
iterativgadpisting andaneasyringeqied in the ariorart Hay baelimiastedd wi t hout
[oo91jf requ @?ﬁboﬁﬁnén@'(ﬁ{tﬁéjﬂvenﬁg“ AL A0S0 U 24 husﬁfxén@ bf Se@fdde orientation
costs for optimzing plasm processi

and/or pamailelisae. tal{eoﬂms]whwwwsmwpmsssmamtgn lsetmsiedvmm,@tmsphere
and/orgrb ?iu.} Ffﬁ?@{sh'?ng%kr rﬁﬁé(rfarqzlg%: iﬁ\é"gfsﬁést\?g l@gtlsfgé E%%%sg%{b}?née?s%‘é &ﬁm%gr.
Embodimbutsl pfrthe imventiont nhey alsovadlotu tbnad]uqtmemdm bemadewitke exnifnom or no

O u acturlng rances o | Or.. -
dlsasseggo‘ct 8% %’% %smaarogestsmé System yA ang ageously f)ésPen?nRéanenme may be
mmlmmw ant pmductmrtycmrtnoeﬁé aniiprorelsyd, oyhiilie thezeeds foc els@rode orientation
- and/ &q e with re to el ectrode

an °r|85?a Ffsgf‘? \‘ﬁ“ﬁ%@@]sa di nents of the invention may

[0092]e nabl Endodihé® dltacinbaion nfay QRb @hdbMopking khlee,bﬂuﬁge of electrode
Enbodi nent s 3 t he invention may

al s
orlent%tlﬁﬁﬁmaﬂ'slég} Mt atiusted; slerarede enantatiog pefaldisy SéﬁingF‘@é{éB‘é(ck
uncharfed {H6uNRHAAL viliraishs UAd SHEFPing 108 RERBEDLNY, théh%sa@@ed (eg.

or iterative adjusting and neasuring requitred in th
labor, fime,stc. pieguirgdyforsbe g-adipstaers f elparede prienigsinn naealielismy may ﬁe
minimiZ8yention may allow the adjustment of el ectrode .
orientation and/or ggral lelismto take place while a

[0093]p| as ndthﬂedé@s%\rengors tbeen descrihed di tepme ofi seyeraiembogiveants, there
are altél’gt%ng e'nﬂ 114  amd! eﬁﬁﬁal@ﬁ? Wit faLI Wi ng‘l il @€ Eﬁ}g@ 8?&% inPéhti ?ﬁ It

out sl asnha processi ng ¢ I ments o

shouldtaftre herwedttha@ mema@,re mlagy altdrhagive wags ddpmmmg the nisthods arel
) M | ‘ '

apparaﬁﬁrs%%()efgi%%]é{g}ém .‘%Cenr%%n %&ﬁgﬁﬁfg g%bﬁ&meﬂg of r%%ggs\% ipvention may
find utitay irbnﬁhm‘iapi)lmaﬂed 'I‘hmz{bspmn sl&cobm wmiay e Wldﬁdhet’ea for convenience

conprom sed,. ile the need or .el ect e orienta
and, oGRS LGB i oon ma P BERine e e ot EiRg 2op Gisye 9
shouldEmbbdemﬁnyai tolimidthe sdopeat the alaimy Liahabeahablor: ihreadddnbat the
foll t he settégg q; electng ent tlﬁ & aral lelism . An d
ollowingapaendgd glfims be Joferpoits %t“é& yhsushp ’P%‘fﬂ“é T HE PRy
equivakdn&yas WAICWARG et thizrspity Bnm%ﬁabf thé presdnk Bventind shi ppi ng

| oads. Advant ageously, the resources (e.g., |abor,

time, etc.) required for the re-adjustnent of

el ectrode orientation/parallelismmy be
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m nimzed. [0093] While this invention has been
described in'terns of several enbodinents, there are
wW@bdoens2sons, permnutati ons, and equi val ents, wWhETEST089/046931
within the scope of this invention. It should also be
noted that there are many alternative ways of
i npl ementing the nmet hods and apparatuses of the
present invention. Furthernore, enbodi nents of the
present invention may find utility in other
applications. The abstractagasti on may be provi ded
herein for convenience and, due to word count
What is claipediis:on, nay be accordingly witten for reading
1. A plagy &Bb&ﬁﬁ% sydRih P prcEkshplat REst @I saURihE Plabinibfockdifg system
scope of the clains. It may be therefore intended t a¥
comprisiig: f ol | owi ng appended cl ainms be interpreted as

[ [ ' : [ ions, and

eartﬂgilsv al.ﬂg%tegsj "ggsé\? gﬁgfﬂb\; ltﬁﬁﬁgh'tl%{é% ?‘3‘?@% t and scope

#h eldgoger disposrd ingidethe pasmaprcessingkhambes and einfigurei $o support the
substrdte: Pl @asma processing system for processing at |east a

substrate, the plasnma processing system conprising: a

o sappat penber sisspospddisadetbe plasmed prdcassingithanees andeconfigurbdto
gkmg&kelectrode di sposed inside the plasma
cessinyg chanber and configured to support the
susopporaglete dapssep potside tedhembetiveglosed | nsi de the pl asma

pr ocessi ch er .and conf i ed, to.support the -
R 0 bp ool A iatethe etV bk GRHTEN (o the support
membéRatHBE suppbit plate; canti | ever di sposed through the
ured to couple the suppart

C er wall .and confi

mﬂ%&wmwe@ ﬁsm@slbg)sﬁ?a pesinall agd thesupportplate,find nosed

ket vebrelth@nma i PR ve\@lublifd ¥ edhfisHb BRFghreR 1 rRehaARElly couple
nmore thermally resistive coupling nechani sns

.one or
the lift plate wihy the guproril@pani cal |y coupl e the lift plate with
2. The blaSma PR IngRY AR of daim! P Rurfhk Ringcessi ng system of

claim1l fuygher conprising: a ther IIY resistive
pehsrgey psistivepolygosping adirsiend pthe thermallyl rgsistive ipslyigompin

conﬁglﬁ'g{l KA Indl B 8 Fa ﬁﬁiefo?th*eﬁ%dagep%@%hnt 0 a round

e of the support plate; a e€rmal |y resistive
raghdyaelly tesistigamendbersonfagurerste bt adeiitert iototthelift ipfate, plsafae of the
. t I resistiv er nfi.gured
e RUEARE B BB cHR T PR o
pin. pol ygon

3. The plasma processing system of claim 2 wherein at least one of the thermally resistive

I
suppor\{\pﬁlg

polygon pin and the thermally resistive member is configured to determine a gap between the
support plate and the lift plate.

4. The plasma processing system of claim 2 wherein the thermally resistive polygon pin
represents at least one of a square pin and a hex pin.

5. The plasma processing system of claim 2 wherein the thermally resistive polygon pin
represents a stainless steel pin, and the thermally resistive member represents a stainless steel
insert. _

6. The plasma processing system of claim 2 wherein the thermally resistive polygon pin and the

thermally resistive member are configured to prevent direct contact between the support plate
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pin. 3. The plasma processing systemof claim?2
wherein at | east one of the thermally resistive
w@eioggs2spi n and the thermal ly resistive menmbePCI/ES2009/046931
configured to determ ne a gap between the support
plate and the |ift plate. 4. The plasma processing
systemof claim2 wherein the thernmally resistive
pol ygon pin represents at | east one of a square pin
and a hex pin. 5. The plasma processi ng system of
and lifEplate @hd cOMFRLRA R0 sioth R4t Inlovememibetweés tHeql Itk And lift
represents a stainless steel pin, and the thermally
plate. y esj stive nember represents a stainless steel insert.
7. Theélasaiasr&kﬁmya&%%ﬁmm@ fauet em@lsing! ai m 2 wherein the
ermal |y resistive polygon pin and the thermally
raetbwytailyéeswmmlymn@nwrf%s@ad efithe ghegnalpergsistiverpobigon pin
lift plate and
Conﬁgg%ﬂiﬁilp %g&%t@ﬁg ﬁ%‘%‘tﬁlﬁ%pg%ﬁ%g{ ﬂ%t\gg%egnt bet ween t he
suhgronlly pisistive manbeér donfigired ©. be7nsefr¢¢bmm the suppprt pbass siswrface of
the the?téa;’l yeftg%l\%gveg%%ﬁﬂ& &oJﬂ‘é&tela% f&ﬂ?ﬁ?ﬁ H(g Fncﬁftﬂef(ﬁ%all& Iresnsnve
polygangsn,sti ve pol ygon pin configured to be inserted into a

d
e ACle Bt Fe birayBr Bt Be i el Fblhe kel pgsistive
membe&lipgmifiguiet & eonfigulrdap betwatn thesujpoerplat hid the tift platese

nber configured to cont ct a, second end of the . . .
8. Theg’ﬁét"ﬁﬂf‘tcf‘rsst’@%ﬁ §‘?‘F‘\Pi°‘y§6‘i‘ yé” fireif} the OfG Aot ¢ q&f’“?‘i&"a@f‘“b"ﬁé“’“f’““g
mechafismb iR Iude@hérsd wrert@esmany meulmlema;shr@ rechidsthdle
thermally resistiv is configured to conflg
eé""é‘é‘ﬁ pB?é’F%E’érf'yftﬁ‘B g &‘ﬁ%l‘ tw hﬁteét the gRfyof e therpal B1 f‘é“vesmuplmg
mechaﬂa@s mcﬁfd%n@&oxﬁ&%%bﬁ‘ﬂm%yﬁécﬁiﬁlé?ﬁs rﬁt@ JPsthMIRE k&), t he one
or nore thermally resistive cou ng nmechani sns
10. The glapme progefsing sysisp ef ¢lpiay hmhtrymu @neaﬁrm@e theupallyfgsistive
couplifOTANRS nchude J0RaR n IR TRal COERR oL BNERETHR Incibfintly
resistiveeRd Yol mieshanisnhednfigured te fagilitatpthe smplnlatgtm@reamﬂsmpect to the
chambBB§g; of stainless steel. 10. The plasnma processing
system of claim1l wherein the one or nore thermally
11. The pksma proeessimgsystery ofiddaina h fustirer aomplnlsullg agan tceﬁgured to blow air

ermal Ly, resistiv I Vot the t |l
towardt tne su&poniﬂate whf:rem fhe 2 erorr%pcon ﬂlsB ng bf,'tvw.ef%1 étle cham alfe\é wtaH émd the

fan. support plate to rotate with respect to the chanber
2 oS B B OB B PSR S0P Bl sy o
ridges disposed facing the fan and configured to maximize a surface area of the support plate.
13. The plasma processing system of claim 1 further comprising one or more bearings coupled
with the lift ptate and coupled with the chamber wall, the one or more bearings configured to
guide at least translation of at least a portion of the support plate.
14. The plasma processing system of claim 1 further comprising:

an insulative ring disposed between the support member and the electrode;

a first o-ring disposed between the insulative ring and the electrode; and

a second o-ring disposed between the insulative ring and the support member.
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toward the support plate, wherein the support plate is
di sposed between the chanber wall and the fan. 12. The
WOR@ese2py ocessi ng system of claim 1l wherei n PEEUS2009/046931
support plate includes a plurality of ridges disposed
facing the fan and configured to nmaxim ze a surface
area of the support plate. 13. The plasma processing
systemof claim 1l further conprising one or nore
bearings coupled with the Iift plate and coupled with
15. TKeﬁﬂasﬁﬁSiﬂfS&Equ?dyktemtJf%laﬂﬁ G4 WhefiH 4 du@R dianiter 6P theiflistloqihg is
at least translation of at | east a portion of
mlmthﬁ‘é ez apfagyun inferfacy hetwentbeinsyatieaang and the e

16. Tlﬁa' ;ﬁésma]pr(‘;déglﬂﬁyst‘éﬁxrﬂ?rclaﬁh g wh@féld d?ﬁdﬁlté?‘dia‘{&terr b Ehe second o-ring is
di'sposed betweén the support nenber and the el ectrode;

minimiged o maxigizejangoeng p@@@e he ingelativesingand vhe suppajt member.
17. A @gétin me%ﬁee@%gg Igsjr’?%u for ges‘?lln%%f:lggkg a Qg ﬁéshgtg tﬂé ﬁg}ﬁgﬁgoocessmg system

compriftng: pl asma pr oceSS| ng system of cI aim 14 vvher ein an
0 ' . fad -] ' imzed to
AR OISy ool Bl e B s Dbt Qeft 1 12, 12
rzinre@;ac&ndk dispsed iasitle thd@lasihd protbssing|chamberjand cadigured to support the
bstr. 'stem of claim 14 wherein an outer dianeter of the
su aé cond o-ring is mnimzed to maxi m ze a vacuum
i arﬁugpéramembatd@egbdtuhﬁdé the plagcha p@céssing chaitbet Bl configored to
m=i] E’-g 7 A plasna processing system for processing
supporg the|Geqpdey syubstrate, the plasma processing system

cmipﬁérspla@ dl@owd%&ﬂieﬂﬁ@&ﬁﬁféémmphaﬂbef i ncl udi ng at
| east. a chanber wal |l; an el ectrode dlsposed i nside the

i %%V%ﬂb??@%eé‘ﬂi‘f@u@h@%@mb&ﬁ al anit sopfiserad icoupls s fupport

memb&rh)@ithst'l’l@ﬁ;fp@;t%lat@ support nenber di sposed inside the
| asma processing chanber and configured to support

taqleft plaedispetrd; betvesn pheothamperagrall a@idslpsrcfsle@prbmtm ad t he
SRR Bt 88 L OSSO (o
the “ﬂlmwth\metﬂwpdmpls@pport plate; a lift plate di sposed

b\%e\pﬁﬁ E}xetdﬂg of Elgggn)tg -r[:rlnglém& lres?sﬂ de Z:(Hlﬁh%{j%?&?ﬁfdisﬁ% g'fgg.ir%e gﬁlgast

one or noreé esi stive
conf i guhamhatl)orqsistihealvair caiﬂgyrecdom bt dispdsed ini & dotpif dtediftwlata,
ne o ther

tr 2; zt’lﬁggr El ogore[s;sfa ve tib eroenlf Igur ed ?o 5 ﬁouafed wnt'i\%he suppg@ pla% and
t h e r nalmgtmwys resistweescbaaf ccmﬁgfmeg w mds thm\kgb tlch theraméd résistiae tube
ft de I d]rf t Pl a&]e -
con i to thread into the thermally resistive bar.

18. The plasma processing system of claim 17 wherein

the support plate includes at least a first thread, and

the thermally resistive tube includes at least a second thread, the second thread configured
to engage the first thread, turning the thermally resistive tube configured to cause first translation
of a portion of the support plate relative to the thermally resistive tube, 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 first rotation of the

electrode with respect to a first axis, the first axis orthogonal to an insertion direction of the

substrate.
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a thermally resistive tube configured to be coupl ed
wWith the support plate, and a thermally resistive
waeremseenfi gured to pass through the thernmal | BCT/US2009/046931
resistive tube and configured to thread into the
thermally resistive bar. 18. The pl asma processing
systemof claim 17 wherein the support plate includes
at least a first thread, and the thermally resistive
tube includes at |east a second thread, the second
19. The braaaﬁipmecsfsing gystein bclsifgERORrthéi@ompfisihgt hread, turning
the ther reS|st|ve t ybe confi gured t% cgq&e first
tAdRS*ATP ﬁ*eafr‘ " J5rsPPRATE Rlfve faerai B&isug] ffegdRack spngernypg the
first rot#®ioh BEthe Ifigst BRLrode! &R Stive tube, the first translation
of the portion of the support plate configured to
AR jadicaorigmplementediop theghermally &asishve tubp foscaonertige Wi theyfirst
index folRdiCACAP SRS the iRBrodtiod bof IHalFRdtieRrfde t he Support
plate configured to cause first rotation of the
20. The plagma prgeesging Ky stass pecleint | fyrth¢ricemprising a therraaly resistivgwagher
i
coupleRBOE bple oGRLARTS LBl B LRI R ube, |,
configiingd tadweceivothp thiegnally. resistiviescrew, andploefizuredt defing mgap between the
for providing visual feedback concernin
lift plafe%ﬁ?tfe Suplgoqo@a i onpof t he fgl rst electrode; and an )
i ndicator inplenmented on the thernmally resistive tube
for cooperating with the first index to indicate an
amount of the first rotation of the first el ectrode.
20. The plasma processing systemof claim17 further
conprising a thermally resistive washer coupled with
the lift plate, configured to contact an end of the
thermally resistive tube, configured to receive the
thermal ly resistive screw, and configured to define a
gap between the |ift plate and the support plate.
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