METHOD AND APPARATUS FOR PREVENTI NG ARCI NG AT PORTS EXPOSED TO A
PLASMA | N PLASMA PROCESSI NG CHAMBERS BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] Enbodi nents of the present invention
generally relate to plasma processing chanbers used in the

sem conductor industry to manufacture integrated circuits and, nore
specifically, to nethods and apparatuses for preventing arcing or
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[0002] In the manufacture of integrated circuits (ICs), many processing steps

are performed using plasma chambers, such as plasma etch chambers, plasma
enhanced chemical vapor deposition (PECVD) chambers, reactive ion etch
(RIE) chambers, electron cyclotron rescnance (ECR) chambers, and the like.
Plasma-induced arcing in such chambers is a phenomenon that detrimentally
affects vield and, specifically, causes particle contamination and uniformity of
the fabricated features and devices of the ICs,

[0003] One particular region vulnerable to plasma-induced arcing or plasma
glows is the region adjacent to slif valve doors utilized to seal substrate transfer
ports. In particular, plasma arcing is often observed in proximity to substrate
transfer ports and, specifically, at doors used for sealing such ports during
plasma processing of substrates in the respective chambers. Generally,
severity of plasma arcing in these regions increases with excitation frequency of
the plasma.

[6004] Unless the plasma is surrounded by surfaces representing a short
circuit at excitation frequency of the plasma, arcing may occur between the
plasma and those inner surfaces of a processing chamber. While many
components of the processing chamber can be sufficiently well grounded using,
for example, multi-point grounding techniques, preventing plasma formation at
or near the slit valve door has remained a challenge.



[ 0004] Unl ess the plasma is surrounded by surfaces representing a
short circuit at excitation frequency of the plasma, arcing may occur
bet ween the plasnma and those inner surfaces of a processing chanber.
Wi |l e many conponents of the processing chanber can be sufficiently
wel | grounded using, for exanple, multi-point grounding techniques,
preventing plasma formation at or near the slit valve door has
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processi ng chanber are provided. In one particular enbodi nent, the
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components that cause the door to provide, at excitation frequency of a plasma,
a short circuit. In another embodiment, the circuit components are disposed in
elements of an actuator of the door.

[c008] Another aspect of the present invention is a slit valve door fabricated
using the inventive methad. The door may be used in a plasma chamber to
suppress plasma-induced arcing in proximity to substrate transfer ports and the
door itself.

[0009] Yet another aspect of the present invention is a plasma processing
chamber for fabricating integrated circuits on substrates. The processing
includes a substrate transfer port that, during plasma processing, is selectively
sealed using the inventive door assembly.

[0010] In still another embodiment, a processing chamber is provided that
has a component that is coupled to ground through a circuit having an
inductance selected to influence the shape and/or position of a plasma within
the processing chamber. In one embodiment, the component may be a slit
valve door. As such, the plasma may be influenced by the door to correct or
reposition the plasma in relation to a substrate support, thus compensating for
other electrical or conductive (pumping) asymmetries of the chamber.



[ 0009] Yet anot her aspect of the present invention is a plasna
processi ng chanber for fabricating integrated circuits on substrates.
The processing includes a substrate transfer port that, during plasm
processing, is selectively sealed using the inventive door assenbly.

[ 001011 n still another enbodi nent, a processing chanber is provided
that has a conponent that is coupled to ground through a circuit

having an i ERIEFINESCRIPACNOF THE HRAWNGS! he shape and/ or posi tion
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of the slit vaive door of Figure 1;

[0014] Figures 3A-3C are equivalent electrical circuits of the slit valve doors
depicted in Figures 2A-2E; and

[0015) Figure 4 is a flow diagram illustrating a method for preventing arcing
in a plasma chamber at a port exposed to plasma in accordance with one
embodiment of the present invention,

[0016] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the
figures, except that suffixes may be added, when appropriate, to differentiate
such elements. The images in the drawings are simplified for illustrative
purposes and are not depicted to scale. It is contemplated that features or steps
of one embodiment may be beneficially incorporated in other embodiments
without further recitation.

DETAILED DESCRIPTION

[0017} Figure 1 is a high-level, schematic diagram of a plasma reactor 100

including a processing chamber 110 having a slit valve door 150 in accordance
with one embodiment of the present invention. In the depicted embodiment, the
plasma processing chamber 110 illustratively comprises a chamber body 102, a
substrate pedestal 112 having an electrostatic chuck 113, liners 114, 116, a



[ 0014] Fi gures 3A-3C are equivalent electrical circuits of the slit
val ve doors depicted in Figures 2A-2E; and [0015]Figure 4 is a flow
diagramillustrating a nethod for preventing arcing in a plasm
chanber at a port exposed to plasma in accordance with one enbodi nent
of the present invention. [0016] To facilitate understanding,
I dentical reference nunerals have been used, where possible, to
desi gnat e i aema-abnfeliegrboffer 116ta ahievabea®n 20diuidie coupletas.a gas patel
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100 i ncl uding a processi ng chanmber 0 having a slit valve door 150
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electrode 1

coupled to a ground terminal 126 of the reactor 100. [n particular, the liners
114, 116, buffer 118, and showerhead 120 may be grounded using a multi-point
grounding technique.

[0020] The upper electrode 122, through a matching network 128, is
cohnected to a plasma power generator 130. The substrate pedestal 112,
through a matching network 132, is connected to a bias power generator 134.
ln one exemplary embadiment, the plasma power generator 130 and the bias
power generator 134 are radio-frequency (RF) power supplies having operating
frequencies of about 162MHz and 13.56 MHz, respectively.

[0021] During processing a substrate 124, the plasma power generator 130
and the bias power generator 134, together or individually, produce plasma 106
(shown in phantom). In the depicted embodiment, the plasma 106 may be
further controlled using optional steering coils and magnets {or electromagnets)
(steering coils 138A, 138B and magnets 140A, 140B are shown). The
processing reactor 100 also includes conventional systems and devices, which,
in operation, facilitate execution and control of plasma processing of the
substrates 124 in the reactor 100. Such systems are collectively shown herein
as support systems 142.

[0022] The reactor 100 may be an eich chamber employing a plasma for
etching material used in fabrication of various integrated circuits. Cne suitable
etch reactor that may be adapted to benefit from the invention is an ENABLER®
plasma etch reactor available from Applied Materials, Inc., located in Santa

Clara, California. in other embodiments, the processing chamber 110 may have
4



the slit valve door 150 of Figure 1. To best understand the

I nvention, the reader should sinultaneously refer to Figures 1 and
2A- 2E. [ 0019] The chanber body 102 is forned froma conductive
material (for exanple, alum num (Al)) and contains a substrate
transfer port 104 for the entry and egress of substrates 124
processed in the reactor 100 (one substrate 124 di sposed on the
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130 and the bias power generator 134, together or individually,

produce pl adfeceESBIEHERRENMBMEAEHIHS I n t he depicted enbodi nent,
th | { ' ; ' s
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that may be adapted to benefit fromthe invention is an ENABLER(r)
pl asma et ch MawsRrRyidea wrausp-Eahtsea efipe isebstiaie dansfes portid4, Acsestindy,

Lﬂaﬁgg a 1%%@;1 ﬁ%‘vgﬁt%ﬂ‘&@dobm% NE"ooBEBAEY TR Y RowdrNBr BpBRERSSNGh (not
shown), the substrate 124 may be transferred through the substrate transfer
port 104 into or out of the processing chamber 110 through a port 149 formed
between or in one of the liners 114, 116.

[0024] The slit valve door 150 may be spaced apart from adjacent portions of
the door and the chamber body 102 defining gaps 148. During a plasma
process, the plasma may extend through the port 148 of the linhers 114, 1186,
and further through the substrate transfer port 104, to the slit valve door 150
and, sometimes, into the gaps 148.

{0025] In one embodiment, the slit valve door 1560 includes a sealing panel
152, a driving panel 154, and a spacer 156. The spacer 156 is disposed
between the panels 152, 154. In the sealed position, the sealing panel 152
closes the substrate transfer port 104, In this position, the sealing panel 152

may be exposed to the plasma 106.



4 the plasma or bias generators operating at different frequencies,
as well as having different nmeans for producing the plasm, and
adapted for perform ng plasma enhanced chem cal vapor deposition or
physi cal vapor deposition processes, anong other plasna processes. In
one enbodi nent, the processing chanber 110 may have one or nore
external, internal, or renote inductive or capacitive RF plasm
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port 104.  embodiment, the sealing panel 152 is electrically coupled to the ground terminal
126 through a separate electrical lead 198 having the circuit component 160D in
series.
[0030] Referring to Figures 2A-2D, illustratively, the panels 152, 154 and the
spacer 156 are mechanically coupled using fasteners 202, 204 (for example,
screws, rivets, clamps or other coupling element). in the embodiments depicted
in Figures 2A-C, the fasteners 202, 204 (shown only in Figure 2A for clarity) are
arranged to prevent electrical coupled between the panels 152, 154 through the
fasteners 202, 204. The driving rods 146 may be connected to the driving panel
154 using conductive flanges 206 (as shown in Figures 2A-2B, 2D) or non-
conductive flanges 208 (as shown in Figure 2C).



[ 0027] The driving panel 154 is nechanically connected to one or nore
driving rods 146 of the door actuator 144. |In sone enbodi nents, the
driving rods 146 are fabricated froma conductive material (for
exanple, metal or alloy) and electrically coupled to the driving
panel 154 and the ground term nal 126 of the reactor 100, as shown in
Fi gures 2A-2C, through a circuit conponent 160A, 160B or 160C.
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in the spacers 156. The cavities 162 are configured with termnals
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gg@gﬂgng s tléi%gle@ig)éﬂhé%ﬁﬁbél@é 3L Y50 SFRRCHTT0Es 9881 sHRsdiBe bHER or
moveable contacts 210. Examples of contacts 210 include bayonet fittings,
solder terminals, buses and the like. Together with the circuit components 160,
the sealing panel 152, driving panel 154 and driving rods 146 provide a short
circuit (i.e., form a short-circuit path) at the excitation frequency Fg_ of the
plasma, thereby suppressing plasma-induced arcing at the driving panel 154,
substrate transfer port 104, and in the gaps 148. In particular, values of the
circuit components 160 are selectively chosen to form the short circuit at the
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door 150 includes the sealing panel 152 and, optionally, the driving
panel 154. Each of the driving rods 146 includes portions 1461 and
1462, which are separated using a dielectric spacer 214. In this
enbodi ment, the circuit conponent 160D are disposed in cavities 216
formed in the spacers 214. [0033]Referring collectively to the
enbodi ments depicted in Figures 2A-D, contact |eads of the circuit
conponent s 16Tt AN tﬁ‘@quemyed:'md hoembequmemheremehErmrthan afnet pasma
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val ues of t r f
Ve short o1 Tsoct Suitg PRSRRNTOLSSHE (R feaanel B Al uafbclle o
wher ei n nor gogsdAbaaereseakivethexdasraa |1ﬁﬁ CBpaqtremeyd nrs:iua:tlvé impedaneas 71

circuit comgpe I & ort cir

respective f rqu%n%%}ée%wgﬁﬁgs%&%g@& d?& cttﬁgqcﬂlv\ﬂeﬂ Bﬂrt'gl é4c'tsrzi‘l%9é‘lt 0
circuits 310ze2320, inm@eafboﬂhnerstbldf Figures 2d02C, thelslit abtviecdic®d 50forms a
accordance w,t c% g resent i nvent| on shown in Figures
2A- 2E. Refersrf\OE[gC*ECH ﬁfgﬁ?é"%‘ ORJTI4UGHPE S PO NNST COMRANRET | BdAvgshown in

processi ng, Rigg@reSBR) bng 6Icomn@ﬁﬁ1s@®dm¢\(§ww ¥ Pibdr@@%Blz‘@ are
represent to the plasma 106 capacitive and i nductive |&Redances

and Z4, r esp“é’(P?PWﬁ'yWhWI‘i‘l nepedaneanire sEwRd sHeh dhatyiatghe dreuensy Fes,
about 0 ( Zerlﬁ%}edé %910 %ﬁﬂ%m&t@ie&ﬁ&ﬁ’ "cﬁ@.ntzi?ﬁ Cf% ed i 15 lothbglg#nie’eﬁo,

door 150 for clrcul the excita requency FR”
conponent s 1HGOA (shown in Figure 2A) or a single conmponent 160B, 160C

(shown in Figures 2B-2C) are ca aC|t r %h np dances are
sel ected such that, at the freq%ié‘hc F%EZ c?é" ©Z310 of an (M

;gl{lo val ggt e[l%t?sj rlZ glaéfemrrg:w EIQB@SBSndqgg*retZD Qj’urmbq;\éésrﬁﬁﬁae%cgssﬁ , the
- + + + ef erri o Figure an

E e 50 deAling Pandilia mpBseRls CpAckie TRERIATIE Zhindh fissms ondues
capaci tive iifpedansezgbfttRe diging! @aﬁ@‘lé@% aBbid £orbMPEAADR Sk Worl e

driving panel 154 is about zero, slit valve door 150 forns a
short circuiferas a phorbgEeuibat e ex@@u@ﬁdg,eqnpncmﬁemm@encmrcwtc:@npments»s

160D is an_capgfist ‘W

frequency Fpu |rrpe an%gg 8#%35?%% es'r:ﬁ?écg ﬁn c;altt] %Hﬁ%tfeﬁh?{y&
is equal to fou, imedlanze ;s of @n ,eqmaﬁnteléﬁ:trreaﬂﬁrcwtm&lSOec(lI%:)! tg @036put
Ref erring to F| gure 3C and Figure 2E, during plasma processing, the

seal i ng pan oy epresents capacitive inpedance Z1 to the plasma
106. The slit val ve door 150 fozgﬁ z1shg2t+z;3£-cgu|t at the exci tat(-g)on

e oL ekl PORE S e ) WS it

?grzg 0{ an %ﬁtﬁg"b@ﬁé? Bl LfprdsEhls éédé‘cmvb iPBEdAFceEAN R tHOpIEMAPRBL The
slit valve door 150 forms a short circuit at the excitation frequency FpL when
circuit components 160E is an capacitor, which capacitance is selected such
that, at the frequency Fpi, impedance Zsy of an equivalent electricai circuit 320
is equal to or about zero, i.e.,

Zinn=Z1+Z2=0. (3)



Z330 = Z1 + 22 = O.(3) [0037]Values of the capacitors of the circuit
conponents 160A- 160E nay be determ ned by neasuring i npedance of the
respective slit val ve doors 150 where the circuit conponents 160 are
tenporarily replaced with shunts. Such neasurenents can be perforned
usi ng, for exanple, a network anal yzer which probe is coupl ed,

t hrough the substrate transfer port 104, to the sealing panel 152.
The resul ts 937 hes¥ainea ol treneanasitals| afdhe aralitfdontpaneasetéifed6GH mayiie

Z3 + 74 = - i Y.
o3 o etBoief b ool ind 50 SEMR PG Hphub A g coors 150
det ermi ned byherestbe\dinegit icbompegaatsi 190 ai8ltempdlarily Oeiftdged GAB&hlhts. SSuch

tenpl ated that the circuyit ts 160A- 160E i ncl _
nduct br - andPEPoYEMAI P B eBTRRERCG: ©F SARGPI cEomPI Al ghZes sty

pl asma pr ocegebads ebuplen; MregiictneSsltrat RansHRpoRS 081 td IR §éaniﬁgiﬁanet
conmponents 160 may be determ ned experinentally, e. by selectin

g., >
the conponeni®Z-t AGe "B\tA efcthesm mraasyramens allpw tﬁl@ﬁﬁﬁ—ﬁ"@kﬂl’ﬁ%ﬁﬁér%igg“
at the slit yalyvesdaqf 5350 Ar . the; r rop0 4
t he appropri a:?e \ggl ue g? thzg gaigg}sp%?é%@t%tn%e@pghac@gt'reth%r%gﬁgfcl)tﬂ{h%gO
i s det er m ned@luehefdiber cammitoty 160431606 nhay dies deteemiiiesid banoksalving the
capaci tor Ofecﬁ}nﬁi geterm' ned value may be installed in the cavity or
ot her position al'ohg the door to ground path. [00401Figure 4 is a
flow diagramillustrating a netB8dd 296 K or preventing arcing in g4)
pl asma chanmber_at a port ex ed t | as I n accordance, wi.th one
embodi ment ofF%%%he p"té%‘é?ﬁtefrﬁ’\?g?\éjfﬁ.t Erieudepmpagents @@'QQE Way|include
readi |y apprpaidbeahdat o cidlifindieni@y be performed using the
pl asma etch reactor 100 of Fi xr_e 1, anong ot her chanbers adapted for
performing plog¥ie pABesedieely, dHeng lblasreal precassingapt nantarodud ssubskiaiesy
appr ecl at & thdhed BeoPLRAM AR SN S6P 2\ EIR il Extiidntally, 0.9,
conponents of an plasma procesSing systemto prevent arcing, or °to
reposition tespleatimgn the chmpOUGMSdh;\hbmwidaoswemn of the plseasindsced
asymetry. [gl%fh]g] a-lrthﬁlensﬁltt Q!gﬂle4(9000rbﬁ5%l oF thaet su%ts?rgte4%‘aons%re Eo}t hl%49| 8:51{:@ the

chanmber is

¥

appropriate value of the capacitor or other circuit component 160 is determined,
the door 150 {(or roed) may be disassembled and a capacitor of the determined
value may be installed in the cavity or other position along the door to ground
path.

[0040] Figure 4 is a flow diagram illustrating a method 400 for preventing
arcing in a plasma chamber at a port exposed to plasma in accordance with one
embodiment of the present invention. One skilled in the art will readily
appreciate that the method 400 may be performed using the plasma etch
reactor 100 of Figure 1, among other chambers adapted for performing plasma
processes. One skilled in the art will also readily appreciate that the method 400
may be performed fo tune other components of an piasma processing system to
prevent arcing, or to reposition the plasma within the chamber to correct or
create plasma asymmetry.

[0041] The method 400 begins at step 410 when the plasma chamber is
provided with a slit valve door adapted for sealing a substrate transfer port of
the plasma chamber. The door is electrically coupled to ground. The door
ground path includes at least one replaceable electrical component, such as a

9



provided with a slit val ve door adapted for sealing a substrate
transfer port of the plasma chanber. The door is electrically coupled
to ground. The door ground path includes at | east one repl aceable

el ectrical conponent, such as a capacitor and/or inductor. Ills also
contenpl ated that the door ground path may alternatively include a
tunabl e el ectrical conponent, wherein tunable conponent allows the

i npedance of ca&pasitgr 80 p@ductwo Bds sd$a sortempiatedpihaisthef dmrcgrodn@rpaath

are di scusseg,;abgyEnhf; éﬂ/qﬁf f:ﬁ&!ﬁ&'& € ttﬁn%ﬁl? Ué@étflgﬁaiaggrggf)ﬂgg \{/iﬁ%rég]o dungble

step 420, the electric ent o roun
tenporarily ceppatentadiowg tlm@mntw:tame of thenground path toalbe aﬂmpteﬂiB(Examples

| npedance of d he seal in osi.tion [s.neasu

boror mine tnal BB bR GiSGRRA Aie FORireBls b FERSoh 80 2R ne
door ground paidl, I eguicherdd, ﬂwepélémhdﬁlo@:nﬁiﬂh@ht@ﬂthé'@k&ud@ﬁf&ﬂh%‘ﬂhe door is
excitation fre uencyéof the plasma. The i npedance [Si#py‘*%@'eterm ned a

net wor k anal orgply SePIaFe Me a¢qr‘3¢ucqugshur5§ Therne olfyiesignee of
circuit conpgRegbsr 1r§‘t‘f?@ s%%irﬁ‘tj‘%%lt«roﬁrﬁ RRdsGkd! ROHEP e ttlhé"‘ttmpeci!]anc:e

suppress arcing at the door or substrate access port or creat

desired pl asmeﬂtﬂﬁw"@d?\am@i COW@FHOfihQQDWOUn%QE&DWMQ psduiate

I's repl aced a

sel ec!tO ed sucﬁ’I %‘Eg% '@H@%’%‘?‘Pg’&gﬁn he&liéﬂcpg)\;iqﬁe? [g%%%norﬁe éﬁ?%%’l@%ﬁ?*
at excitatiobe ﬁemqmie'mdya obtwdrk apbb[seraor @merm@nmugsec@.,myolﬁemélylghoméi@
door suppresse pl asma- i nduced arcin XI g‘it tg the port )
exposed to t REYHCSERRPNEIR, §UEh A8 CAPPEITOANYPEHoHsErs. diat Swebrss aieino at

ends. It is gt atbstrdtdatcédiepdrebi@eatelie @Bk!lré@p@g%t(ﬁﬁ\ﬂb@ratmn
determ ne a door graund path inpedance for use in tuning other

conponent s of%3¥e prhsteR 140 SEseanttycvrpmat is wpicedarith acisulicornonest
reposition tﬁﬁwﬁé ﬁ%p%éﬁﬁé‘%&ig@s@g@@%ucﬁ%QQEé%%E glrou(ﬁﬁ @gﬁivmaa

asymetry. [00I apparat us n pr
controls pl ashat pacsiiti pathi mt aexstitaom ipequeesyi ofy thd apibema. Durmg plasma

et 200t RS QplRke e 85l B B
t he processi expasedrbéne pesmsel Upars cbmptenpa obstepr 440 e Resthed 200 ehes. [t
D1 aama it i PHECOREBR 0RO 3P0 (PAALE ARSRRA ByHREDIng 3 door
E 8045] Al t houghhuhlepdtA VigiPddancd ebeiude NASURBRN oBRP TohhiRhetd Br ed Qe
processing chamber to prevent arcing, or {o reposition the plasma within the
chamber to correct or create plasma asymmetry.
[0044] Thus, a method and apparatus has been provided controls plasma
positing in a plasma processing chamber. Advantageously, the invention may
be utilized to prevent arcing at substrate transfer ports or other components
exposed to a plasma in the processing chamber, as well as to tune other
components of the plasma processing chamber fo prevent arcing, or to
reposition the plasma within the chamber to correct or create plasma
asymmetry,
[0045] Although the invention herein has been described with reference to
particular exemplary embodiments, it is to be understcod that these
embodiments are merely illustrative of the principles and applications of the
present invention. Therefore, numerous modifications may be made to these

embodiments and other arrangements may be devised without departing from
10



particul ar exenplary enbodi nents, it is to be understood that these
enbodi nents are nerely illustrative of the principles and
applications of the present invention. Therefore, nunerous

nodi fications may be nmade to these enbodi nents and ot her arrangenents
may be devised w thout departing from10 the spirit and scope of the
present invention, and the scope thereof is defined by the appended
claims. \Wathg spidl andrseopss of the, praspitaisventiono eed shegcopm thereot is defined
conpri si ng: ?ﬁﬁg having a substrate access port; a door
positionableﬁygn% sémgﬁ3%§ﬁ§5trate access port, the door having a
face exposed to a region within the chanber body in which a plasm is
formed, wherein the door conprises:

i1



a sealing panel positionable to close the access port; a driving
panel coupled to the sealing panel; and a dielectric spacer
electrically isolating the driving panel fromthe sealing panel; and
a ground path coupling the door to ground, the ground path conprising
at Ieastdﬁge of a t;nable or replaceable circuit conponent sel ected
in respontdRa4iy CHMEX St ati on frequency of the plasma and providing a
pr edefi ned |npedance val ue betmeen t he door and ground, the circuit
conponent belqg | east one £a0|tor or inductor, wherein the

spacer houses ‘t He°q p@ﬁ?stsm&)%@ﬁg B herein the circuit
conponent eIeaumacmbtvxw¢upMQssmhﬁnmbammsgp@anel to the sealing

panel . ?a dogpgogtr 091%8 B @l%{;%ﬁ%{}ggétra% ggée%]g&% thé’@ggr Ia\r}még?a Gl rﬁggsfed fo

conponent I'spose proocessing

claim1, a/\mfm WIthlhethdrqharr:bgr padelin whicboa mletha & Groendwherdin filkedoor
proceSS|Qg er of claim1, wherein the circuit conmponent is

r enot e fro e door. 5. The processing chanber of claim4 fdrther

conpri si ng: aﬁl S@@t’ﬁﬂa@@ﬁ* pesifignable toclessupe pepss hertact uat or to t he door,
wherein the C|ard;.mn% pgggggnggg dtﬁe%@élﬂvﬁgné]nar%e“ es wth the rod.

6. The proce55|n anber o a|n1 erein the rod is coupled to
gr ound. lelectric spacer electrically isolating the driving panel from the sealing panel;

and

a ground path coupling the door to ground, the ground path comprising at least
one of a tunable or replaceable circuit component selected in response to an excitation
frequency of the plasma and providing a predefined impedance value between the door
and ground, the circuit component being at least one of a capacitor or inductor, wherein
the spacer houses the circuit component, and wherein the circuit component electrically

couples the driving panel to the sealing panel.

2. The processing chamber of claim 1, wherein the circuit component is disposed in
the doaor.

3. The processing chamber of claim 1, wherein the driving panel is coupled to

ground.

4, The processing chamber of claim 1, wherein the circuit component is remote

from the door.
5. The processing chamber of claim 4 further comprising: an actuator; and
a rod coupling the actuator to the door, wherein the circuit component is coupled

in series with the rod.

6. The processing chamber of claim 4, wherein the rod is coupled to ground.

12



7. The processing chanber of claim4, wherein the rod further
conprises: a cavity having the circuit conponent disposed therein.

8. The processing chanber of claim4 further conprising: a | ead
coupled to the door, the | ead having the circuit conponent coupled in

seri es. . processi n laim 1, further conprising
ceries P IR BcesRl I Ehaiet.oly Ll b DRI compry sl g, 2
cont r ol | i hayinghiee giasit comporadnt tibposddalicreiand wherein the ground
path conprises the replaceable circuit conponent disposed in at |east
one of the rod or door.

8. The processing chamber of claim 4 further comprising: a lead coupled to the

door, the lead having the circuit component coupled in series.

9. The processing chamber of claim 1, further comprising:

a rod;

an actuator coupled to the door by the rod, the actuator controlling the position of
the door; and

wherein the ground path comprises the replaceable circuit component disposed

in at least one of the rod or door.
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