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Schoepp, &yé-20dd0oReNi face BACKGROUND 2. Fiel d [ 0001]pChies2pmeseot
invention relates generally to sem conductor manufacturing and, nore
particularly, to apparatus for aligrding electrodes in a process chanber to
define regions of process exclusion and of process performance in the
process ciettrls dfamdrppdrattsifomyligsing Elentodesoin ddtreeess GhambeicFPpti on of

the Rel ated Arpo{00A2] EMAGLGN RfcacWithindrcRaghEnsirba\@f Acafersed f or
etching material's fromsubstratesp,gpd,far deposition of materials onto
substrates. The substrates have been seni conductor wafers, for exanple. In
general, accur at e pioSegwi, AgD( BaiteytHus MiSshoapp.et dsD-Jforifess ces) is  expected
to occur in a central area of the wafer. Nunerous difficulties are
experienced in attenpting to accurately process the wafer on a portion of
a top, or upper, surface of the wafer, wherein that portion is between the
central area and a peripheral edggcegridievpwaf er that surrounds the central
area. Such difficulties are significant enough that an "edge excl usion
area" has Hiedn defined between the central area and that peripheral edge of

t he wafe roundi ng that central ea. j vi de
accept ablﬁ)goﬁg[\r;‘ie djé%ge?tn’%f”ﬂ'él?“ é@&tgs g@&%ﬁ%’s@oﬁ&%@%&%%%‘%c%lgg ta?lg’n'gll&fe ,
during thericesly RO0apheeeTsH flggntiy didverodaninraprocese ahambed &5 defng rd@pesitt s,

materials, or process-py-products. (collectively "undesired ials"),

accumul aracesy exgusan angof P‘W&eséd’ﬁgo’%%e%é‘} h’r‘f %{Pée y (gﬁant1 e f.ﬁrp%lgir% fg‘{JnrlrfrJ ce of
t he waf e, i‘%;gguc@&v@afggri pheral edge area of the peripheral edge of the
waf er, an(r:]l el ow the peripheral edge area onto a bottom area of an

opposi t e3.(Beskctipion o thefRedatedohrit he waf er. Those three areas are not to be
pr ocesse&ggﬁ Yorm, p‘?(?c\éksg,?gf%ham%sqﬂg«?bé‘éﬁf&sﬂg E&{bﬁ%ﬁ@gﬁa{ehﬁs R sdkRAes and the

bottom a are refeerre collectively e environ". These
undesi r eghdit eepaltonnEymgers ahtbysubgwatesul BreesubsiratasHave dgrn EUIFHEGHCIOThe

ont ral WFER: RIEOBER Ao Pah co BUR prses il 4t MACPSRL B9 US| | Joep

the edgeegpyid aNoddR 20HLANT 662 Pl WHRAMSIHGIRGdifTiculties are experienced in
attempting to accurately process the wafer on a portion of a top, or upper, surface of the
wafer, wherein that portion is between the central area and a peripheral edge of the wafer that
surrounds the central area. Such difficulties are significant enough that an “edge exclusion
area” has been defined between the central area and that peripheral edge of the wafer
surrounding that central area. No attempt is made to provide acceptable devices in that edge
exclusion area.
[0003] Additionally, during the desired processing of the central area, undesired deposits,
materials, or process-by-products (collectively “undesired materials™), accumulate or result on
the edge exclusion area of the upper surface of the wafer, and on a peripheral edge area of the
peripheral edge of the wafer, and below the peripheral edge area onto a bottom area of an
opposite (bottom) surface of the wafer. Those three areas are not to be processed to form
devices. The edge exclusion area, the edge area, and the bottom area are referred to
collectively as the “edgel environ”. These undesired materials may generally accumulate on
the edge environ. The accumulation may be so extensive that the desired processing of the

central area must be interrupted because, in general, it is desired to keep the edge environ



2 substantially clean, so as to avoid flaking of material particul ates that
may redeposit back onto the active device regions on the upper surface of
the wafer. Such flaking can occur during any nunber of wafer handling or
transport wpehaldmes, and thus, it is a general desirerttes20isivei7séedge
environ be periodically cl eaned (e.g., etched) or nonitored for cleaning
(i.e., etching) during the nunmerous processing operations used to
fabricate integrated circuit device chips, fromthe processed wafers. The
desi r ed spbstandigHy elepnoso asHe avidflakdng 'éfrl'é"‘ée’?f’igarﬂ%i‘feﬁ ?té?EB’JB‘%é’BSW ek gt o m
such pgrthé?gétﬁc %le\%éé‘}e%gmh B &t fHpbeUREacd B METRYA. 'Sheh HARE bAeebelRdgal s f r om

the edge environ, e. romthe entire edge environ, and e.g., to perform
such r erny almbgrtdfofer hdadtmgion granspert @perptians. 2nfl goE4if is hespewhdestre thagthe
foregoing, there.is a n e : Al Usichli

accur at e"%%" STYORS RSP ‘g(rgagg’ués}%ng@ get'l‘%'h?at{:ﬁk?% oﬁéﬁéﬁx{ﬂé@gog%é%g@gé?%bsallfgg in
accur at elufifg the, nunitrrarpcessirgnapesdtions useieo fabdeaté irsckrated eirduitl device ships,he

entire edge environ thoyt remgving mterials .fro t. i damagi ng
The. contaR tadEcemahmitry TedSOST RS sSaR g b s R S8t e
present oA kicADefibdit clbdifsLinngademptio tdiwve artupdgsired marribio dionetht sdgef t he

Rel at ed Application that provide sem conductor rrgnuf acturin 0 3}) ar.at us
conf i gureadirenre.glefiomi they calisapdgecevighofd 8- JP FEHeEn s¥eh RBPYA! AU°%r ocess

per for 1Dk ReReess chanber for manufacturing the sem conduct or
waf er s%&gg gf)par atus of the Related Application may be configured so that

a proced80&jdm vicsv ef i fogegomg, Sxetst isclededdr ionassure thad sgtanecded APRFAENE waf er s,
and a proces

S, such et chi .S . : t fer only
on the 4§ at@W\ﬂtllllgB%ﬁ oar %grtllkaz Hgl‘lge?[ ﬁ%gpﬁ%g‘ggﬁrf Su@%@e%{cﬁ% @ir%"lulﬁﬁ? ése needs
by assurdichgvdl béthealndatied dagriak fucihe retidedgappapstwithoar emavogmsterials al i gned

before wuse, so that, use of such. needed apparatus results in accurate
(e.g., UFIMBFoHeatshRpeRs theera f§&sired materials fromthe entire edge
environ, wi thout renoving naterial g, or otherw se danmagi ng the central
area. [0006] Enbodinments of the present invention may provide apparatus for
al i gni ngj06e3) Broatgspeskiog rehbsgiaratd of & raert envsutidnddedhejerneedsiatiercopiecess

chanber . fixture y, b nfi.gured wth an. upper fixtur rence
surface Oéﬁﬁfn OqBEHs r&i the f‘}?fegg?ch‘ag’Pé?f’gl “\gh?tf 8@¥’dﬁa$e5’llﬁ°3fluc{t% &ﬁé‘ﬁﬁcﬁﬁbp r
fixture geiarencRfisued abe. dehtmg! epeiatel togiank eoff pfeeesneahsionf ack prayssbe
configured to be supported on the first t?rﬁr?gced reference surfac 0 orient

t
the | owelrerorRange dn & Ecessc ehagiber 490 Magyfac {5 S5miFendueiPe Walsrsr eHife
surface %5;%% ok theRdifi61 AbpiiltiGPAGH8c EATIRLRAGS 15l alR6@ss sLOR as bERiag isf | xture

reference surtace nmay be confi %ur ed to support the second spaced reference

excluded from the central area of the wafers, and a process such as etching is allowed to be
performed on the wafer only on the edge environ. Embodiments of the present invention fill
these needs by assuring that electrodes of such needed apparatus are accurately aligned before
use, so that use of such needed apparatus results in accurate (€.g., uniform) removal of the
undesired materials from the entire edge environ, without removing materials from or
otherwise damaging the central area.

[0006] Embodiments of the present invention may provide apparatus for aligning first and
second spaced reference surfaces in a wafer process chamber. A fixture may be configured
with an upper fixture reference surface and a lower fixture reference surface parallel to the
upper fixture reference surface. The lower fixture reference surface may be configured to be
supported on the first spaced reference surface to orient the lower fixture reference surface
and the upper fixture reference surface parallel to the first spaced reference surface. The

upper fixture reference surface may be configured to support the second spaced reference



WO 2008/ 097662 PCT/ US2008/ 001761 3 surface to orient the second spaced
reference surface parallel to the upper fixture reference surface and
parallel to the first spaced reference surface. [00071 Enbodi nents of the
present invention nmay al so provide apparatus for orienting an upper

el ectrode reI ative to a desired existing orientation o ectrode
in a wafer Opzro?)séoé’%@ chanber, each el ectrode being confl(éﬂvéezgwm%ﬁ
reference surface. A fixture may be 3 configured with an upper nest and a

| ower nest, the upper nest being configured with an upper fixture

ref er enc@rfasd hagRnaiie séddnd BPRE] Yékrknce KuEadeQyilieN@Sthe MPper I teo Béfergneed wi t h
a lower fixture reference surface and a |lower wall. The lower fixture
referencfé‘FfQ‘EFrqﬂd@éraHﬁﬁ‘)B’éﬁriﬁé?%F‘F@lfef?‘BeﬁW@"Erpper fixture reference surface.
The uppelp U‘@lﬂmﬂsﬁhéﬁ% SORE! ?ése%‘:ﬁ%nﬁ&gma?aﬂs%lﬂrﬂidé Spgafifus B%ﬁe%blan Each of
t he uppe st and | ower gt may be configured to receive at |east a
porti on upper Hectrods peletww@ mplp%mdenxﬁtlhx)mpﬂt@tl@cvfr vdevareflesirede én surafeice. The

nests orient .the u r t

ori ent atf'8H of ha["ﬁsf F%% ec cl{el @%ﬁéda?ﬁh%?erén?ﬁ%ﬁﬁ%c\%er ﬁ I[%rharI Fef erence
sur f ace @aflgirbewitp Eleﬁp;fer xésuﬁrei arleﬁve:rmigﬂaeslppéraea bpiag ad)df@ureﬂmltmdneprm\er

el ectrode reference rface and b rin the eIe relative
to the PHWE BB GTE\){P&OM?I‘F? tpge eg g%‘ﬁ? H{?é‘ﬁ?‘iv%rn may
provi de gppardfethcs Qﬁrfé%staabld FRleP GvallP OBhd lo%alﬁxn@é %&@ﬂ@s@ﬁcé fhag Hor ocess
chanber for Er otecting an exclusion area within an edge enviraon of a

waf er . lehtauthernpper fsbisdwiegence warface] ebier wper #ahmayubegoarial it andy st
el ectr O%KILFJOE{H@IQ%%@M[ BRE of e & %a@d MWt Efest rﬂ?]ybﬁ'e RhigaesRdeQivet he edge

envi ron configure frame, base bei ng configured
t 0 nountattléest & <pw¢uon @if dhet respebetivel uppet arel foivess electeside aefersties. sushies: ebenestsr f ace i n

2 e e b R Rl B RS R G S IO SN PR Dl

excl usi oN"8 rocess éxclusion insert con

W t h parsigh@k the lowsi fi:and rsﬁmamlsuirfaamnﬂ tisamfpacsufeaefepnat salcfacd]gtraﬂebto
exclu5|on areafrompr cessin el ectrode e nfigured with
a secondhe e rdbode fedienresu E‘i“f ){) Benf%‘r‘i‘ﬁ\fg%l‘%}p%ﬁ%o% Wg’%ivﬁé‘gﬁ{ with
the firspwbng&libdsurface agai nst the second el ectrode reference surface and
the second insert surface parallel to the second el ectrode reference

sur f ace. [9!!03]@!?@14@%5 Pf)@b%r%eseﬁaywﬁ'@l%’oﬁ?wgﬂfﬁé‘éef%’lparﬂ@é f8r t95tabhbingpper

el ectr ode. gt Q%An%ﬁg in ﬁ%«%éﬁ?%n{b@ﬂ‘ ?g%t&fﬁnﬁ Q‘?exdlﬁ?’(ﬁlrérea \ﬁf’ﬁn bh¥iger € may

be conflgure I xture reference surface and [ower ~fixture
r ef er encavgon é%ec\eafprarwnaeltustmytih@uciqqdewelf dlectnofecondizunce math asﬁ!ﬂfC@@OdGT he
fixture

mat es Wi r?ﬁ:}{e[nﬁ% Slfr?arcg pggﬂr O\gaefterPe o/ be r%ces?‘ﬁeon t{he %hgg Shsh emeﬂgsg L&rg ace

nce ace“t o support fixture on
the | owegonfifiered vithe fiahichtht beselbelng codfigatadrie mt)efltahtehmer slemoae @nth the first

electrode reference surface in a desired orientation for processing the edge environ and not
the exclusion area of the wafer. A process exclusion insert may be configured with paraliel
first and second insert surfaces for protecting the exclusion area from processing. An upper
electrode may be configured with a second electrode reference surface to removably mount
the insert with the first insert surface against the second electrode reference surface and the
second insert surface parallel to the second electrode reference surface. An alignment fixture
may be configured for use with the upper electrode and the lower electrode instead of the
insert. The fixture may be configured with an upper fixture reference surface and a lower
fixture reference surface parallel to the upper fixture reference surface. The fixture may be
configured so that the lower fixture reference surface mates with the first electrode reference
surface to support the fixture on the lower electrode with the lower fixture reference surface

and the upper fixture reference surface in the desired orientation. The fixture may be



and the upper fixture reference surface in the desired orientation. The
fixture may be WD 2008/ 097662 PCT/ US2008/ 001761 4 configured so that the
upper fixture reference surface mates with the second el ectrode reference
surface to removably support the upper electrode on the fixture with the

upper ele tr &%9 6%5 erence surface in the desired ori eﬂéﬂﬁézﬂ&@ﬁf‘fgf" lel to

t he upper RS ectrode reference surface. An adapter et ween the
frame and the upper electrode, the adapter being adjustable between a
| oose configuration and a tight configuration. In the | oose configuration

the adamoﬁﬁ%lﬁi@.‘f |s@€tﬁatvtﬂéI@bérefiﬂthtegfmmcesqnﬁ'ﬁc&snﬁebV\&%tﬁeh&c&dﬁﬁle&trocﬁnd t he
frame to allow the upper el ectrode to be sup orted t he flxti\ure in the

desi r ed T6fereaps ayrfash 10 removahly suprt tf@owpbalﬁ%tfq BT qh% Bt ad LedBPEs t he
upper e'e‘?écirb@ed?efér&cte%rffa&aﬂpth\éﬂ debirdd6ridtRRBhA papah@lcsor e Qyphr Fﬁ?eﬁ@@dd&ed

orientation to permt renoval of the fixture and nounting of the insert on
t he upperfesnecsurfsce Ahidapter Inay bp petveent e fiewdend euppe clagiredie hgadaniesd

or! ent allpl L P! s&&ee&p%sgé%uﬁ A 6 B 61 ROAGRARIGNO: 1ol BR08dsc.

Enbodi nen resent | nventl pr ovi orienting an
upper  eloafiguraie nhelaaaptmedcifmea vhgalder al@newn‘r smeeshhalww@l mec@sptmewdethcst ing

Zones. oy HedRRREsEPaY e el pT e DR el B ) °°°

conpri seh@fightRRhAfieTbn A6 hushiit G thguppitGleacde ©l e tnndayid the wpper
reference surface. A lower electrode reference.surface may be in the

desi r ed @sdreds ndhe desredripniabin togerm paroval o dhe ibeureea EPB‘PH% therste i s to
be orienjede Bﬁﬂe@ueakodeﬁm@ %f% lgiﬁ%{]ele(%lo@@ tnRSHR ih %Ieedeel?@deor&waﬁa&@) préaat her

operation nay tenporar e upper electrode reference surface
orient edhpaxcaiswelarqad'rﬂtnhﬂﬂwﬂﬁmg el ectrode reference surface. Yet another

oper at! Ao i RiddR HARE | regén%weﬁﬁ@ by BrlideiCmbRod B BlierBE HRBBL

el ectro ference “sur ower ctro
sur f ace. el¢cd®0dd teldtivewnp|d ldver @Mtroﬂtshavh@mmdemcdtamsﬂmg osiknthtiendini m prdgessart ,

that enbodi pents of th 1 t b d_wi t hout
al 1 of (BT e 45Uk P Rechve A REngp e P pest Ttaee Bt B eess -

oper at i opgedamR M&hodREN c&ﬁﬁ@sfelaBQ@eﬂaﬂmdBﬁ:Hlﬁinglcﬂn@g’Ldﬁg e elécbroobsartize t he
present invention. [00111 Brief Description of the Draw n(?s 100121 The

embodi meRteEnes sersenr Bsioner icigEpdei E?#TWCFlsuEfécer BaYi 1oy 10y R et o BIBRPS
ref erencg ehﬁu%ﬁ he\qf ﬁ}gﬂep‘é’le@tgodiette?e'réiﬁg sﬁiﬁ&@rib Ré IbeTbrichted %fa‘ll@lcio' @8 Wérh the

acconpanyi ng draw ngs in which |ike reference nunerals designate |ike
st r uct ureidctrediee raferense sarfacenh Anether: offegiion M4y @mperarily bolédhfémer ¢lestredpat i onal

view of 2P0 SdPack h)mt% %all@lntoem@ Qe PaEctRbe tErence surface. Yet another

operation secures the upper electrode to a drive to mount the upper electrode reference
surface parallel to the lower electrode reference surface.
[0010] It will be obvious; however, to one skilled in the art, that embodiments of the present
invention may be practiced without some or all of these specific details. In other instances,
well known process operations have not been described in detail in order not to obscure the
present invention, |

[0011} Brief Description of the Drawings
[0012] The embodiments of the present invention will be readily understood by reference to
the following detailed description in conjunction with the accompanying drawings in which
like reference numerals designate like structural elements, and wherein:
[0013] FIG. 1 is a schematic elevational view of a process chamber of an embodiment of the
present invention in which a plurality of positional relationships may be established between a

base, such as a bottom, or lower, electrode or chuck, and an upper, or top, electrode.



present invention in which a plurality of positional relationships my be
establi shed between a base, such as a bottom or |ower, electrode or
chuck, and an upper, or top, electrode. WO 2008/ 097662 PCTI US2008l 001761 5
[0014] FIG 2A is a view of an enlarged portion of FIG 1 in which one of

t he positi | .relationships is illustrated between | ence
surface Of&{aﬁzgosimgft\sgf el ectrode and a second referencgpérlllﬁ?g()g@ﬁ%gthe top

el ectrode. [0015] FIG 2B is a cross sectional view taken along |ine 2B-2B
in FIG 2A, illustrating a toroidal configuration of an etching region

def i ned [pela)erIG.tReisl OView ofla@Ghhade paAntHFIGOD in ehizllonho @€ the[fGitichal FI G 2C
is a cross _sectional view taken along.line Z%ZC in FIG i trating

B, ill
an enl aelgiensiipeys Hlustraied bejpyee a ditoRErash SigRsE e taﬁ f9wver %@He"é% §TI‘J£§CI usi on

insert RavA%ftlfce sARERANE HeGhPLI&MRe SUr face at a center area, the second
reference surface being in the second positional relationship with the

first rd0@SeEEe s aecmss siatarahyicw tgeanealeny Yne@ERBe &6 dAsillugimwgng anal
configurati 0 e dj t i dal i iQR. 171 FIG
5 1's o B o BneRaRur BERCHARR o b ERLER LG B EER AT BB L

el ect r odgectroddhowi ng top and bottom edge defining rings to enable etching of
an edge Vi of . the wafers. .[0018 | G,. 4. . i t aken on |ine
a2 e a6 FRE R o Sk yikg b alma ingaFC nERRE 28 Mg 0 &
drive thafarRBeiéh @$ thd fopUdbenSes toiared withh ag8pdesd atgidni inkagRavimgy theovi ng

the reference surfaces into the positional relationships. [0019] FIG 5A is
an enl asgend dplgeacesBERPONA cotereea K seennd elspnesasusiece peipg i the ss¢mdi ng  one

section é%m&pﬁ {élﬁtmﬁé‘{gﬁ v&iﬁaf e 'FPQSERRALOREY léﬁé\irih@@ defehBF Cldhbpdder@ki enti ng

the second reference surface with respect to the first Teference surface
that i s sestionaldesfigusttionsif ond empodindnénf the fogoidal eBbdGregrG. 5B i s an enl ar ged

1 st £ 200D Phe? B Bg e A R B E IR HD o o3 o

r ef er enchowmygribpand doientedgt défintng Bsgseiotentide tetvbinfzi ofsdn edpk enemaeobtef ace.
[ 0021] FI 6 cross sectional view taken on line 6-6 in FIG 4, show ng the
confi gur#¥®n of one of the sections of the drive. [0022] FIG 7Ais a

Cross sqgsisppat. 4/isQWld viw ikeh On Fhé-4 2AFIG. N, Woinedl th epRingeesad @xvelfusi on
insert and the rings have been renoved, illustratjn Bé)? fixture for use with
the el e@kisdéectionnefindive thtaperates firpughsestions of Meadiysiadle LKassoE BIRYINRef er ence

sur f acesp 2REERL altdeain® tHESdsltRfal relationships.
[0019] FIG. 5A is an enlarged cross sectional view taken on line 5A-5A in FIG. 4 showing
one section of the linkage in a loosened configuration to facilitate orienting the second
reference surface with respect to the first reference surface that is in a desired existing
orientation. '
[0020] FIG. 5B is an enlarged cross sectional view showing part of the linkage shown in
FIG. 5A, illustrating the linkage in a tightened configuration to hold the second reference
surface oriented with respect to the first reference surface.
[0021] FIG. 6 cross sectional view taken on line 6-6 in FIG. 4, showing the configuration of
one of the sections of the drive.
[0022] FIG. 7A is a cross sectional view similar to FIG. 2A, in which the process exclusion
insert and the rings have been removed, illustrating a fixture for use with the electrodes
shown in FIGs, 1-3 to orient the first and second reference surfaces and establish a desired

positional relationship between the lower electrode and the upper electrode.



positional relationship between the |ower el ectrode and the upper

el ectrode. WD 2008/ 097662 PCT/ US2008/ 001761 6 [0023] FIG 7B is a cross
sectional viewsimlar to FIG 7A, illustrating the upper el ectrode
resting on the fixture to orient the second el ectrode reference surface
with respect to the first reference surface. [0024] F ' flow chart
depi cting @8&9%{(}%@?@ of a nethod of one enbodi Erent Lf %(ﬁ'éfus%gdrs@glglg
invention for orienting the upper elgectrode relative to a desired
orientation of the |ower electrode in a wafer process chanber to define

active gpghd) oG 1Y & PEBGESEIHANESw isinildd€o FIT. 00C SifusGRaFBE upded @RbodeX her
aspects and advant ages of enbodi nents of the invention wll becone apparent

from t heestiog opvhaixtarstiapriey thesseondplqeande refkase pHaee it AesPrg fo thedkstt he

accorrpar]rxf'[b%c Qﬁ%}% ngs, illustrating by way of exanple the principles of
embodi MERLS GF t he ‘present invention. DETAILED DESCRI PTI ON [0026] In the
fol | owi M@0 FEGi pis adlownehaerdspistisg eprrdtions ¢éa andthpdagfeonsegmifodiment phthgr der to

provi de a thorough understandi ng of. enbodi jent fi.t: Fpyention.
i 1 S S NEDOERS PpeD et R R b Figciad SRR ol MEET. T
i nvent i qpwémdlechedginackifeestomdss fatibesoniefins actiaé kndohadtive pmcspeondsiic thdet ai | s.

In other instances, well known process operations have not been described
in det ailrosess SPEEF not to obscure the present invention. [0027] Enbodi ments

of the g@@?ﬁ Wihdr RV R0Ls 1208 2888 EEEDSENMRHERWSS| Iflthd inPertibR weH desaicl ppslerieeds i n

sem conduct or nmanuf act url,ng apparatus configured, for defining separate
regi ons fim phe deBewing xdetailed odeseintionr ket dn ROnFUGEtAEN ¥ the a2G5PBRBYYBchamber

for mn%r?\%i%lgéi ingstlragng ggf‘x?a)ﬁ Bf'gﬁpgé tt%})ﬁﬁ&plef Of eflB6diRIeRS SFShE Prdskigi ON,

such appara may nti-gure a process (e.g., etching) is
excl udedn¥anton.t he central area of the wafers. For the process performance,

the exenplary etching process.my be.allo o0 be' perforned on the wafer
only on the edge environ. Ené%ﬁ?‘%%ﬁpﬁ%%cpﬁ\ﬁﬂogr esent invention fill these
needs bﬁ[g@fﬁ:{]ﬁ] 'tl-{égfoll&h dt%l:r‘?ﬁtfornpﬂﬁ%r&fs S?H:%E QIRIR A Bfofh 6n BAEMD BRI al | gned

bef ore hi's manner,” suc apparatus nmay be set up so as to exclude
et chi ng £ temughemndestandihg af @embofintehe ofathe msgsenthinverdion. Bpwal bowppigent.he

CreTP e BLREER 45 B, BEPL AT B BB (e
up Wit h diihef these gpucificadetdils gnroid ifantdspwsllikfavoesrotdsabpaiangdaamotbedni ng
chamber oh e R Dotes e SLe g hanber accurately (. 0.
[0027] Embodiments of the present invention described below fill the above-described needs
in semiconductor manufacturing apparatus configured for defining separate regions of process
exclusion and process performance in a process chamber for manufacturing the
semiconductor wafers. For the process exclusion, such apparatus may be configured so that a
process (e.g., etching) is excluded from the central area of the wafers. For the process
performance, the exemplary etching process may be allowed to be’performed on the wafer
only on the edge environ. Embodiments of the present invention fill these needs by assuring
that electrodes of such apparatus are accurately aligned before use. In this manner, such
apparatus may be set up so as to exclude etching from the central area of the wafers, the set
up allowing the exemplary etching process to be performed only on the edge environ of the
wafer. Embodiments of the present invention fill these needs so that as set up with the
accurate alignment of the surfaces that define an etching chamber of such apparatus, in use
the etching chamber accurately (e.g., uniformly) removes the undesired materials from the

entire edge environ, without removing materials from or otherwise damaging the central area.



entire edge environ, wthout renoving materials fromor otherw se damagi ng
the central area. WD 2008/ 097662 PCT/ US2008/ 001761 7 100281 FIG 1 shows a
process chanber 50 in which a plurality of positional relationships my be
est abl i shed. Generally, the positional relationships may be established

bet ween a nd a top, or upper, electrode 53 i r 50. In
nor e detalﬁﬁ)%ﬁggﬁgze 52 may be configured with a Iomg?hagw&@ﬁpﬁ?

el ectrode (or chuck) 54 having a first electrode reference surface 56 to
support a wafer 58 to be processed, as by etching or another desired
process [0628]tFid. € dhotws raqmmekmamhibex shieshiced y]]t&hlétyioﬁlpSsmdSrmEYrdld‘Ianlﬁﬁser The
upper el ectrode 53 na uregrg%th a sec nd e rode reference

sur f ace B léﬁﬁfta\}hl‘%l’!‘?d ‘Fﬁrar”df Pships H@i Wesnadeteode 53

i s configuigd {8 &nfmﬁeldeiea%ﬁ%rssf@&hepdheﬁs&ssonqntnﬂ@e ALRPARS BebeWaindy-be [ 00291
FIG 2A shows anh enl arged portion of FIG illustrating a first of the

posi t i oreonfigyred with edemérper tnttomerlpctroge (%C?ka &4 pevdeg ¢ §rst elaetrgde referepest er ence

surface sﬁﬁ&%gs% SipBE Ahter & ENENAGSME! A Obhind Bf pftled Bbli3ipthelse

rel ati ons shows a nmount’e e

conf i gursadahié fdn ranovemgdithel indesiredofiateridl$ firera thermpdfen: Tismppﬁrabcaodmeiigaaydssenbl y
64, nmounted on.t 66 caonnec

et ween (AL ik 8 35T Aepnte s St DR St MR R SHERERE) ve
adj ust abtig \ppercdidcavi sy ig Bbrifipdreans pida poﬂa&bmdce@m@m aﬁppﬁﬂed)ﬁﬁfween t he
respective first _and second reference surface

56
par al | el P81 dAG; Ré shawpae ieplpesei nogionfdt I&eéeh‘ﬁ“?’%‘f‘%raeﬁ&% of Gli‘q‘ pesitiongls ang

60. Ti gmeﬁﬂbﬂ%pgfbe%n bf RARORRE IRhAKSR ERIALALI LB RS iHefcond
orientation while the drive 62 noves the upper electrode 53 to establish a

posi t i orrafereng¢ surfagn 6B PorfesiablishingabetetgorshipsdlGed shavwgea duiyer2geernidden  of
Fl Gs. 2Ath§‘b gﬁ Q%Vc Jﬁ?ghre'a%’l{ r%g\ foditheof e?ftxr?eﬁf ﬁlggg, s2ch ng $SsekB

respective f1rst an secon erence surfaces and nove sélat|ve
t o each @ heonted be thmthlmy abbe shdwsoerﬂutldage 66 ccsmeqzscxbbeltwcmathe daxteiZi onshi p

(FIG 2A) .tp a secon it t|o nd back
again. [%‘(%8‘1 “We&egﬁtﬁ?‘gh% J“ﬁ‘aé}“ﬂﬁ é‘f P@ﬁé&g 3 ﬁg(\)/‘f" i Sta‘??isggg?teoﬁv “area 68.
The cent&sir@l @&nffon Bativedhtisie fe&ﬁkc&bé ﬁrsa&dsdémm r&yrcacmﬁhtds $6@hd b0,acket 68E.

The cross sectl onal view of FIG 2B . shows center a 68 as being
ci r cul arPasiglism af (Rg respeatige Iﬁ‘éﬁ‘}F‘?fbseao‘@erﬁfeéerm%\%mg‘ﬁ?ss56)@ndfﬁe%‘@éq‘ﬂ“§r°f§’reea 68 is

not powerd.ap4l n{syyalé%emﬁﬁﬁm ﬁhbhfé’é?.]réd Qﬂéxﬁaﬂ%%ﬁﬁ%@&ﬁb@& HoveN BRMIpp&9. FI G
3 shows tha% the i nsert be confi an inner (or upper)

r ef er encdectrgdd éﬁ:@ e@@hhshtarm'@mp@al Fotienep % p(qcesgmgﬁwwelt @hetenléraeﬁ view
cur  ace I05PAELESEY A RV e ERBRAEARR, Some] Mse HEREbed S BREME i o
Wi th thecendrsfednensiirfangs Ieancidiff tb gunve delatsveao leatheothort didinmyembmtouayhbet he
I nsert Gt?dm Tlpeeﬁxisp }_:Sioesgt}onglgreiagonship (FIG. 2A) to a second positional relationship shown in
FIG. 2C, and back again.
[0030] FIG. 2A shows the upper electrode 53 having a center area 68. The center area 68
extends radially as shown by a portion of bracket 68E. The cross sectional view of FIG. 2B
shows the center area 68 as being circular and the wafer 58 having a center at axis X. The
center area 68 is not powered and may be configured from a process exclusion insert 6%. FIG.
3 shows that the insert 69 may be configured with an inner (or upper) reference surface 691
that is mounted on (i.e. fixed to) the third reference surface 61 of the upper electrode 53. The
upper reference surface 691 of the insert is configured with a recess 69R that is coaxial with

the axis X and may be configured as a hole extending through the insert 69. The insert 69 is
centered on the upper electrode 53 by a projection 53P that is coaxial with the axis X. The



centered on the upper electrode 53 by a projection 53P that is coaxial with
the axis X. The WD 2008/ 097662 PCTI 1JS2008/ 001761 8 projection 53P extends
into the recess 69R of the insert 69. The recess 69R and the projection
53P have respective mating cylindrical walls 53Wand 69Wthat are coaxi al

:Mntsgrthggaﬁl:g;%@%é&?om] By way of an outer (or |ower) %gz%%ﬁ%lthe

o the inner reference surface 691 e upper el ectrode
53 is configured with the second refgrence surface 60, such that the
second reference surface 60 may be referred to as an outer reference

surface Rbjebthtd 53PR2RAds iRt thehB&es§ GFOSThd M@ert Welmeﬁ\wésss@ﬁ%d thegfrejecidae
surfaces 6'91 and 60 are parallel. Thus, i nner_reference surface

691 of tH& harewsnecee rﬁwgtcwlcbﬁal(% S%W&siﬁiéa%%;t am*eoaml vidh the@rigence
surface fgday &%W Sl iR '(ms&eﬁ dﬁr ffhe kRN F)?os'i;tlz‘ td ARG SncP Pekeraitd 60

paral | el Frentation of ‘the t erence surface 61 parallel to the
first re:hefawrﬁ%, thmnﬁmeleﬁiﬁoqarii\ﬂs deﬁigUteldeN@‘ethgmetocd)mferﬁl)cerseffeqeeﬁ%eHObur face

60 paral el ower nce .sur 5 e
fabr i catth% the ?)er‘ﬁ(’%‘frc?fé?m% r?ace 6%61113 Y TG 5%1“(’: B " Q'ﬁeljxlgﬁg{“ © S‘%?aﬁgr%hhg n of the
center 1a§eet86968rhedadph¢tfvbexdlebyncﬁs%xorem&mise safical a9y aﬁcum herpaaliealhdb,y t han

the insert and d belo 0321 FI G sho sert 69
conf i gur&gh et‘ﬁ“efﬁ e@%‘i? a?eegﬁr‘gﬁ]&eel@m kgf,”é’u%tﬁdSBﬁﬁﬁieéureﬁo)ég%gﬁr al area
70 of t herp@tekurfdcd 61NEnd WiE thP RSkl Afdn@ter! @feanc® Bishichs 690MA 60npdrhifel, 2A, a
Space 72 separates the second reference surface 60 fromthe first

r ef er encwicsi@riemeleths thisgrefsranpesuriies & paglel to e Biss refergngsysurtpes J60WRYIAS| ect r ode
54 and cEOL&ELEH(d ?{Oar)t Rt %&Fﬁgﬂ? BardRAFE L Fokk refERAL BHLELLEXTHRIEHAY

radi al | y across bet ween nsert he wafer 58, and extends
in a vertd moay be fabricatddaiqm didredactricomcl{ wqecmwlmt)vr @:famphe Aporgioof indentéri s axi al

extension | ff.i.ci Nt res t ce g 1S
confi guraéféf1 ?% E ﬁf‘i %écécggégﬁf%? %8‘%}@?‘“%’% (t)hv?eirﬁgerfgg‘t %ngdé 54 fo

| oadi ng deb@ibedbeowon the | ower el ectrode and rermw ng the wafer fromthe

| ower el tr ... Two, the space 7 isal,oconfluedt ro'dea

nor nal - s’ﬁ@ géo%gwsdg %hg%@ﬂ%ﬁwﬁ%% 11?@?9&%’@%'% WP Gde 53
and t he 5aREktAl adh 26 of e foaferr hg thé’\/ﬁifsﬁﬁosft%nﬁif}@lhtlén‘éh@@hé»hﬁmm!weIAQ| gder 0de 54,
Wth this space 72, if the upper electrode 53 were asma coul d

i ght U2 $¥PuRies shs spapndSFesRseIIog perfee o) fromdle st af‘;fffﬁ@f& g 5%’@%‘% t he
nor mal - §§, & 3 QSR Zc?%?thz%‘p@rte‘f&ﬁgdetﬂea HF&Qﬁ&e%ﬁ?ﬁer&%e"5%@%cé heiswaf er

(resulting from I'Tst positional atlons ip g such plasma woul d have
access tqonﬁgmrectemmdwgradlelw Foss (¢r hepween)be imsete S ersbitie waten 58.tvad exterdsspace 72

dth
[00aa1. ALl ST @RGSR R ek & pR R ST e FARRSIGRN ¥, 1o

central (&g Y Bvd hﬁ;ﬁects. One, the space 72 is configured to penmt access to the wafer 58 on
the lower electrode 54 for loading the wafer on the lower electrode and removing the wafer
from the lower electrode. Two, the space 72 is also configured to provide a normal-size
process, or etching, zone 76 between the upper electrode 53 and the central area 70 of the
wafer 58 that is on the lower electrode 54. With this space 72, if the upper electrode 53 were
powered, a plasma could light up in the normal-size zone 76. It may be appreciated that with
the normal-size process zone 76 between the upper electrode 53 and the wafer (resulting from
the first positional relationship), such plasma would have access to the central area 70. 1t may
be understood then that the space 72 (and the normal-size zone 76) may be part of a process
chamber cavity 77.
[0033} In FIG. 2A, bracket 70E defines a left and a central extent of the central area 70 that
extends to the axis X. In FIG. 2B, bracket 70E shows the full extent of the central area 70,

FIG. 2A shows that when the desired process is for removing undesired materials 78 only



extends to the axis X. In FIG 2B, bracket 70E shows the full extent of the
central area 70. FIG 2A shows that when the desired process is for
renovi ng undesired materials 78 only WO 2008/ 097662 PCTI US2008/ 001761 9
from edge environ 80 of the. wafer, and not for renoving undesired
material s (i other materials fromthe central e devi ces
may be on %ﬁgﬁ@%ﬁg%% the plasma in nornal - size proces@ﬁggﬁé&?@ﬁﬁguld be
unaccept abl e because the devices nust not be danmaged (e.g., by the

pl asma). [0034] Enbodi ments of the present invention pronote avoi ding such

danage tfnt BeQavirGeS) of taddafef, AN®het fhi wirbving ubfsirgd MateHalt 08 aciryathern edge
environ 80 that is to be subjected to the . progessing kamaZC shows the

second peReEraloEm thegenirs! grrar0pvhessdevices ey Papn Q’et"ﬁ’éers@ﬁ b} irmahice
surface B Jrfbesd LRE7H Widrﬂetaﬁaédepttaﬂ@ bEGHLS ik 98iiéa mf@t Rbt deBmMBdRE.g58 When
the wafer “is supported by the |ower el ectrode 54. Bracket 70E |n§| cates a
port i on byfthe plasmraddi al extent of the central area 70 that extends fromthe
axi s X roximty
fo the AN ErBURlenRdr oReRRRRRIER hRRRRE R oRitis AEF aafilhe 0 0 BEREE T 27

of the wal eromdte fmjtirguthé plae:nﬁﬁb m;anloe cﬂgqaarvabmﬂ{)fﬂuemm tohte sibjettad o 82 by a

7Bl at 1 orSHEPINg nEIh A Aty satina A5 etk uphite oRE AR B e e R,

resul t, MRRAcPRIEREOSBInost PRoxithipLio tht edtranger HBofahe wafeyss 6tlen the wapdras ma
access to the central area 70 of the wafer 58 is permtted, Snd there is no

nor mal - s}is supporRdRyeie lowst elRftiady S4-oReckes 7P indisaies f Rertoa of e radial exignr ol ¢ he
upper ﬁé;éernegl %?qu f&t@ﬁdscfﬁdﬁ fr@laxis & §ane/Watef 5& Mhe\Wedotll & el stiftRel OVEr

el ectro e 54, asma nmay not |i1ght up between the center area 68
and the f@emctoad: plavcmatym the first wwhorengé surfage 8 iscadmos t@wbmgﬁgﬂlem switace$é nor mal -

glezgnéon thc wogi Osg pr&m%’b rﬁ?yvﬁg]t Q/engZited '%)%1 th%@ué‘gt‘% cﬂgpa E% d%ﬂ%dsur faces

oximty -t I'S aX|a I nes the
chanber l:;ea;w tBIG72C alwuhehmgxthe@ecbn@msadmm r‘elatlmshnpntacﬂesceb@itapmczeﬁ@ (Fshe 86

bet ween ¢ he entral a 70%& i, ff‘fﬁd t he t%f 01; the top
el ect roc?é\)?}? Oﬁg‘?{ae?f)tﬁe & BB K 8“8?\,/@91% ?prsebgfgr A r‘? 8?%?‘? d°to as
an "i naglisk@ ac@ks b (g cehBFareL TRoSBe er S8 M fedrhitiad, @aadllﬁbrandwtdmnﬂemeer ar ea

68 are so close  that a plasma_ cannot \éht up in hin space 84. Thus,
when t hé?f@e&ﬁr(étcbméb@§ 765@%@11 b sentefjareg d)fm? Ypaer, Ve phesteAis!

por ti ons, Of7gt 01‘7 the 15\961‘%5&&!)&9340%5 Sa élﬁbnﬁaﬁﬁaysﬂﬁ%ht $fbeadnsuch
devi ces as my e on e central area 70 of the wafer 58 are not danaged.

This s nhmem@r ofea bR @n«t thatcentral arce 30.7 Instend of the S@E@ﬁﬁé endinstgadsef thesemel from
e L oSBT b b PSP R s Sl by
di mensi afost rprexiclity ebd bpgaoe G 1m‘xanpmm ahd tdefnas| thc:tchmdlmr&avw 7% as belng
- configured with an inactive etching zone 86 between the central area 70 of the wafer and the
center area 68 of the top electrode 53. The zone 86 defined by the thin space 84 is referred to
as an “inactive” etching zone because the éentral area 70 and the center area 68 are so close
that a plasma cannot light up in the thin space 84. Thus, when there are process operations
allowed to be conducted in other portions of the chamber 77, no etching occurs in the space
84 and such devices as may be on the central area 70 of the wafer 58 are not damaged. This
spacing of the central area 70 and the center area 68 results from the close proximity of the
second reference surface 60 with the first reference surface 56 and may configure the inactive
etching zone 86 with a dimension in a direction of movement of the electrode 53 (i.e., the

direction of the X axis) of about 0.010 inches to about 0.020 inches, for example, and with a

dimensional tolerance of about plus or minus 0.002 inches.



direction of the X axis) of about 0.010 inches to about 0.020 inches, for
exanple, and with a dinensional tol erance of about plus or mnus 0.002

i nches. WD 2008/ 097662 PCT/uS20081001761 10 [00351 Enbodi nents of the
present invention pronote avoi ding such danage to the devices by aligning

t he upper ﬁkkﬁ@ﬁﬁﬁﬁz53 with the lower electrode 54 to ﬂ@ies %%H969e5|red

orientation ween the first and second reference sur and 60
e.g., parallelismof the respectivasfirst and second reference surfaces 56
and 60. This alignment of the upper electrode 53 with the |ower el ectrode

54 (for [ob3d] BisdingstsQsfi thpratdn Myentn skt hedigitlg bycht dghage rhmdidedindss of the
present invention with the |inkage 66 |oosened. Wth this alig
mai nt ai neyd akigmago ther ppRer elastiods AR e & e tféecfrP%éérF@dd%ﬁr‘?E tgﬁtﬁggfeﬁent s of

the pr es&féhtatzbrﬂﬂé?ﬂ&énQﬂe ﬁPsY a[QJeseE&m\éﬁ%ncé/\glﬁﬂcéshﬁ %6l d g G%rm%%@ﬂﬁn t he
upper el ectrode 53, the I ghtened |1 nk gge 66 mai ntai ns the desired

or i ent attegmactive. tjrst alpihlﬂ@th‘élrcfQWﬂ@f surfagesr 86 pad 60y e Thip ratignmem cpfstbe owper

ef or encg A 8¢5 58 ARy Wl 4Plek FBNREeq H08.SIES] £ Sl ENbabon 1 <

mai nt ai nec en 't edrlve ves per el’ectro elative to
t he | OWmlmHEWtsomfethS@re(smtgnvennommtauhe litkege rﬁéslpeaened/eWﬁhr thts aigdmsmcond

reference .surfaces 56.an Oto elative ta each. other fromthe first
posi ti on& mttagxlegtthm%zm% g?l lﬁ’l(agfég) E’ﬁé‘g t@?:%n@%p?@?[ﬁ%ﬂ% {@Faﬁr? EHshi p
shown i NpfdnGon #ay WNEEnRAEK Gidt e inkdrt GRiniduaiedi oagtht hppelesikedtrde 33| art at i on,
the axially-thin space 84 that defines the |nact|ve etching zone 86 is

uni f or m Hehieaps tinkage 86 maintalps the desiysd grientatign; ¢.&y pargitelisng of the mim?tf‘-'&rfﬁﬁt

spaci ng"Qnd%E&m@'?éférE‘;@Q sBtackd§6 SRIYO" @ﬁth@srrﬁﬁlnzptkﬁr?ﬂsﬁela%r@ﬁtﬂﬁ&{ is Maffaind@8 bei ng
both close and parallel, and wth the same di stance existing between the

first andhenshedme Gcther mavss thuviparelectage 53 Elgve e thelpwer elecrods Soiese.
di st ance&g CBIE %c%%r V%Lfﬁgt aﬁlﬁgec%é# efer%ih Aﬁrfﬁeg gﬁséﬁl é ntlcﬂr% rH JGQB Ig;lc%paCI ng,
I'g up 1n

t he plasna 0es n I'n space V|ces on the
central abliedrod tler firsn pbsndmahgaéedxon{lﬂﬂaﬁp Ihe tceﬁbmdcmmcsltmﬁaltrhlat:msh$e nt

not - onl yoaet thEREAE el PeebBRSF) chY Rl me e schepropdt e S0 EBChRy "

r ef er encRasuisf @sesrnbs ﬁh@dna@ﬁve &UEmgllz&Q: $9 RS inaitahéd, Bf th&h@@aﬁrssl ng of
the edge environ 80 that is to be subjected to the processing,

et chi ng. “upifesmly Hagh s an{Rs Spages s A 488?5668@ thg ?Rf‘Frﬁ]o"rf??g7(ba'}51eﬁhF ﬁ%?réfreaedge 90
of the V@f l?eﬁ‘%ﬂ_ cﬁ)gtggncpgarél%l rﬁ@'\ﬁlﬂ the %ﬁﬁ@ @Qtaﬁéeoéﬁlgnﬂﬁ vRteheen theOfirst 4de waf er,

e.g., nm waf er 58, the radial space fromthe axis X is thus 150
mm The seumde,rcfe@mﬁ %’C@C@Zﬁﬁ(ﬂﬂd @0 npegyurest att%@owfﬁan%&fr@mcﬁgd eend theyaxisnwar d

o o5 e MR ekt ARl e age °2 o

2B showsth¢ Emmmslgmtlemvmtrad)are800 eoemendhmaged adi al ly
" [0036] The embodiments of the present invention that align the upper electrode 53 with the
lower electrode 54 not only define the desired orientation between the first and second
reference surfaces 56 and 60, but also promote uniformity of processing of the edge environ
80 that is to be subjected to the processing, e.g., etching. FIG. 2B shows the edge environ 80
including a peripheral edge 90 of the wafer. The edge 90 is radially spaced from the axis X of
the wafer, e.g., for a 300 mm wafer 58, the radial space from the axis X is thus 150 mm. The
upper surface 82 (FIG. 2C) of the wafer extends radially inward from the edge 90 and
inciudes the central area 70. A bottom surface 92 of the wafer is below the edge 90 and
opposite to the upper surface 82. FIG. 2B shows the edge environ 80 extending radially
inwardly from the edge 90 along an outer annular portion of the upper surface 82. The outer

annular portion extends radially relative to the axis X. The amount of this radial inward

portion is described below, and may include the above-described edge exclusion area defined



inwardly fromthe edge 90 al ong an outer annul ar portion of the upper
surface 82. The outer annular portion extends radially relative to the
axis X. The anmount of this radial inward portion is described bel ow, and
may include the above-descri bed edge exclusion area defined WD 2008/ 097662
PCT/ US2008/.00 1 between the central area 70 and

i ndi cate tﬁﬂ{&gﬁeﬂg%ge exclusion area is part of the h%ger sur?ace 82, the
edge exclusion area is identified byi82EEA in FIG 2B, and is thus al so a
part of the edge environ 80. As described above, the edge exclusion area
82EEA  shetwautEtScdnfisl L0 ald (i &e 00, Tanadicate thBethp edipassiusion aka ﬁsr;artcent ral

area 70 no attenpt .is made to provide acg ce edge

excl usi o the Bepeg sgtface 8?0@9?%61:%{ UsioRargayis enta@e}c'?x &EV%% UFiG @&b

curved |t’nﬁ'seal§ﬁa pAHbERE 6 eae'ﬂvf?éﬂ @thQHeSEJT%d%ﬂg\% tHRMEd %I@Qn(a!reﬁ%EEN ed
there as 80-C, as descri bel ow). Line 96 identifres the edge environ as

an annul %Jrromdsfﬂm:@nb@iraﬂtaow, arfd mﬁbﬁ I@m‘éﬂ‘-}ﬁﬂﬂﬁﬂf the aentpl gea Yhhao e waf er
axis X ig ?otvu%%%fep?a%wa%(rﬁ&fo ﬁ&egg@é”cﬁl 18991 fehigdBpaFI G 2C shows the annul ar

edge envi ortions of the surfaces 82 and
92) havi [nmamoachumdfaiemﬂpnmf it HEG. dlﬁbhemmﬂbﬂmn&éendlaatss a?r&xteanGhe 2&eshows

sone of the n rtion.of. t upper, .S r. C carr.espondi ng
Co ¢ e wHger BhEnnlng feeal S eanidiRg e PRa BB e S RO G M Rphe

annul ar gdgensily fudfacSpbrtidd Hthabited adtreity of e v@a@'ﬁ’p rlrhmmgeredge( 8t tend
areas, or ort| ons, of surfaces_ 82 and 92) X fhg éo be ch{gO% ssed to
for m devieas of s anpylarporton; Fl§e2( shavisdh ?6“"&“15‘1%\9 ?“P{EO Q Eren dhesedpg Y0 so,

it ist %32:@&%@ B¥hE %fa%Qs §2r;91m9%h%g dn dcSurfifistion@d tHeQnbawed wRickiak g emoval

of the un ired materials 78, hat conplete renoval of the materials
78 occurBGakB Sh@\wwmetdféhmatemalawnﬁlle @prtlop@f theompefsutfaf@ 8ZeppEgspopdipg to

ComP €1k EARYAL ARG S RASF SR 9099, THIL € Al Spcuilkare oV

def i ni ng(tltdmmllaa;ﬁdmcnn @mprismgéagct Yatndaredspeemrions) diseriawe 82 amh9D)fthat ke upper

el ectrode and en es the ectrode. 54, Fl 2C al ws t hat
W th oL B Oss o B et anen § o elan Pormie e SefuRos, ARGV ) "5y
of the pisoEesagCdRTheB0 BOmmRYiche i€ deyiredtd Bebewinitbrna rdneyval cfathe undesiaginul ar ,

et chi ng reglon 100 defined between the u [ eIect ode 5 and th Iomer

el ect r odBatsgals T so dhat pompjete sgnaya! alghe eeﬁerlﬁggs accueoar% Jrepid %ut%fcaf*?

et chi ng, 09{10@9% inéewstChe., 28 ?16@%111%‘08“@0;‘0%& e@geaem@nadotfmsanwane 102L.
An exer‘rpif cross-section o he region 100 is shown defined by the I|ine
102L in @lmwovaﬁiﬂbarawﬁdh%lwafétwfﬁg regi on 100 shown in FIG 2Cis
illustr bei t et chi ng
zone 1ogﬁﬁ§’8\)ﬁ(g} gnﬂ%ﬁe@% g)fg%/lsrs gganr}é%re%lgp%%mﬁ gh@?%scgmys&eﬂ};@fg%u#ﬁias

C- shape lewbemdsozaoblhﬂdlpp@relcettodmﬁhsmbsmldstsethamra‘,iecm;t@eﬁﬁenFllGr ek 4® and

shows that with the second positional relationship established, the chamber cavity 77 of the

process chamber 50 may be configured with a toroidal, or annular, etching region 100 defined
between the upper electrode 53 and the lower electrode 54. The etching region 100 defines a
‘configurable active etching, or active etch, zone 102 shown inside a dash-dot-dash line 102L.
An exemplary cross-section of the region 100 is shown defined by the line 102L in FIG. 2C.
The annular etching region 100 shown in FIG. 2C is illustrated as being configured with one
embodiment of the active etching zone 102 having an exemplary generally C-shaped cross
section. This C-shape extends around, or encompasses, the annular edge environ 80 and
extends from one end C1 to an opposite end C2. For reference, in FIG. 2A the end C1 of the
line 102L identifying the active etching zone 102 is shown. In the cross section of FIG. 2B
the end C1 and line 102L are shown as being circular and extending around the axis X,

indicating the radial location of the outside of the toroidal region 100.



extends fromone end Cl to an opposite end C2. For reference, in FIG 2A
the end G of the Iline 102L identifying the active etching zone 102 is
shown. In the cross section of FIG 2B the end d and |ine 102L are shown
as being circular and extending around the axis X, indicating the radial

| ocation of t ide of the toroidal region 100.

PCT/ USZOOS%@(??&@?%IQZ [ 00391 The active etching zonev%égﬁgﬁ(g;ﬁ)szo shown

adj acent to the edge environ 80 (se@80-C). 1In FIG 2A the section line
2B- 2B al so crosses the line 102L. Line 102L is also shown in FIG 2B

ext endi qﬂomdlhalaétwe%mrzdn@toztlbﬁ1s@§igﬁm9iajatcammldlb@ageeenw@1 s@gtaRo-ayount (or
extent) of the annul ar etching region exenpl ary glenerall

C- shapedndilgs3A dbsachen bine ZBBraly ‘6?}553%@9 11i“§ 1921r ebP’GrJO@?’ IHPIE AROWS Bht  up.
In FIG #g il @m@&%@%ﬂéﬁ? olftihafll dfitheSede 9FR Rl 'Elﬁsr§d1alsa%hhlq'8r bferd) W

adjacent to a top r y-extending length LI of the wafer per surface
82.  Forthe fringlapstehipt mgy:mOOQh Em@emmg@e@ﬂy @rﬁhamd crage pactipn efst gregion

radlally xtendln tiOR th r

desir ed g ¥ Erove E aﬁrﬁgé rﬁr’a er'?z‘aﬁ{ gé%é 8hcl’ﬁ‘é@r%"éﬁl g e‘é’% 1eryls&ggl S0 shown
adj acentse&tmntlhﬂloadgﬂjag&tw a tdpeadmfyeafxtéilaingﬁmgtﬁ Ihi of thx waﬁ:t apper GirfloaP2d cross
section,_the ed

orti .0f .t.he r surface fro ich it
i s desi ridf g ex % 1 Be‘ﬁ?fﬂ? CPHRE: ﬁgt‘%”f' P2 laﬁﬁ‘?éte}]‘%% B?Im%g% ﬁgt ends
from d \ghanarfabesd padtwhidd it &f debial 1aRPRbve Mblih@eiePmatehiale 78. The REHA
exclusion area 82EEA), around the peripheral edg e 90 a}gd to the, bottom

surface 99 inalsa hevpatiacent e pdgsi 98ﬁf?l780"%§€t5§n§§f jsereRlayd-soRed €AYt h L2 of
the bOtste&mnSHl'é (?1% aisg a%a‘tlidlz‘l%f thd Ny Ste X LR BEM v GNRRER sieddAS Seri®et | ON, L2

identifies a’ ra ng portion of the lower surface 92 of the
waf er 58h¢ um:‘rtslvddlmihcmals 7% Thestgiend] (exteadoirem Gldongribelengtbd | witheripatrs 78. I n

this exa eny | e
| engt hs PHtacen %é Ef agggg%g’{ Iluusgoe %ga g)£<';igr%§(fu1‘ %Ixr%]fé%gheesp E"E%‘”ﬁ éd thP'%ﬁﬁ to t

i denti f i@gtoinnsulibés 926X e wila- CrheTﬂegloadD{) \e&teﬁdlsc:ho@mboﬂ@ﬁ ldmlgtlsLE uf theunds t he
edge environ 80-

100401 I n.review, se ,conbi ned rat| of the
| ower ell@gf"iné&l’éfa@fzéﬂgét har mpl@fye EB’&% CEOSS ?Tétf“?%ggf‘;%gg 2 ‘Pﬁ%t chi ng
regi on 1QQnasg %Hrtﬁﬁ Y HRMoWECEAESE RNATRERaEH 80m VIREHNE &/ dekine! tb(wiﬁdive
el ectrode 54 and the to;o el ectrode 53. The region 100 defines the active

et ch, orth%ade%edev%maﬂﬁg 8. A this pomplentie edge era'léﬂf?n &t ofithewelknrhys Baliesy 77.
The e"bfe%ﬂé féﬁm%}pﬂéfznd L@gnaﬂfh‘é%&gygg &y@m Qe o?ﬁ&%n&ldn%":d%ﬁﬁie‘dﬁﬂ?fG elcegit rode 53

with th ectro 54, an pronote uniformty of processing of
t he edgeSOe(EwiFhmtB@etclhmnell&tfmlsbimfsm@qfé@@@em’)lr(tﬂﬁé) Cprocessing, e.g.,

etchi ng 83{0@ I§ ?Qw' ees% S hgtco}l{' fxrﬁlongg Y 108 teﬂ:@tr(w%pﬁr afd &Qtl{gﬁgﬁ o3

wth ro e AF eSU in t annul hi ng regi 100 and
t he act | fetrode ISB ziefm& ﬂ:@&mnﬂxﬁ etnldnglgegwn 1@ ad yn anmodavcpré@sdclspbar adgeonf r om
the i nacl;[elt\:r/eeen tltlecl}g)w%ng € gctr80 e 54 and e top eltegltrode 5% The region 100 defines the active
etch, or active etching, zone 102 that is part of the chamber cavity 77. The embodiments of
the present invention that align the upper electrode 53 with the lower electrode 54, and that
promote uniformity of processing of the edge environ 80 that is to be subjected to the
processing, e.g., etching, are configured so that the alignment of the upper electrode 53 with
the lower electrode 54 results in the annular etching region 100 and the active etch zone 102
extending uniformly around (and separate from) the inactive etch zone 86. In more detail, as
viewed in FIG. 2C, the above-defined uniform spacing provides the same distance 86D
between the first and second reference surfaces 56 and 60 measured at various radial
distances from the axis X so that the plasma does not light up in the thin space 84 and the

devices on the central area 70 are not damaged. That uniform spacing providing the same



viewed in FIG 2C, the above-defined uniform spacing provides the sane

di stance 86D between the first and second reference surfaces 56 and 60
nmeasured at various radial distances fromthe axis X so that the plasma
does not light up in the thin space 84 and the devices on the central area
70 are not That uni form spaci ng providing the 8/ 097662
PCT/ U82008W96613 di stance 86D al so uniformy defi %é@ﬂ%hae%a%’tg?ve etch
zone 102 and pronotes unifornity of 13processing of the edge environ 80-C
all around the axis X. 100411 Wth the distances 84 the sane at the

exenpl arysiiRdigah slichanERs féfhes tHeecaxd s b 102 el pomoiec weifgaig &6, Fl G
2C shows a diistance 102Dl between a configurable portion, or ring, 110 of
t he uppeiroesuts ¢dhredss earpnSOdott gundtht ®p8rtion, or ring, 120 of the
lover 6] rm?tré%stmest mh@@mghﬂﬁé“&&n?ﬁar% bRl HREARS t'rd?n‘{ﬁ{&tdxi?,rx that align
t he upper eI ectrode | ower e rode 54, the distance 102D1 is
t he samathmntnmemgrSédFKi Aashiowas @starses! 021 datveer Beconsigusable aprtiond athi n t he
active etch h ured at
vari ous Biadtl 38 0 pel fiod S AL AL oid & S e T8 ond &
di st ancesldd3dB54. SBY e emaméinvdmmfnmapmeedma&ntmauhaoulsgmﬂhaommr &lecotd SBhe axi s

X and wt t As | t nbodi t f th
or avent VBRI ErERIeay bR Afaes Lpars SR efnd SR BosrBat Tt hee” © |

el ect r odgoad th&sis X 4nd wilten arRtdciit Qéh £die 1002, @'ﬂls'tdﬂee@@mﬂls%b\/daﬁ@n 80-C
being uniformall around the axis X. [00421 One exenpl ar?l/ configuration of
6

~ the act i Veenansapurgdreanions nlasesHow thha¥is Kangd withiy theative eich sepevilgindech

def i ni ngdlgtmgsoﬁid? Qfﬂ%a%%%heé‘%aéuﬁ% a@b%%s gﬁé&rak&ﬁé i 120 GREwiHAR BE- 10203
are shown rel ate ese rings 110 and C shows a border B
bet ween dchiee ctelndor@® 103f Ahe resalinthe gmpodimaents of tl@tw'hsen’gmwetgloerthalebglaﬁ@ t he
exenpl ar i cates
Tho ¥ adi SPTAELPHE S Ui fBReLYectOFP S APE G Hfion dr TRk pr® ot
ci r cul arenaitch $E demptmifant dikareund thilaxidf Xt he i ne 102L that identifies the

active h zone 10 Th bor.der may. be ocat aII ve to the
SSiLVS JBME Sty fenotnter Petroch 7R 102 b P AGLEENS [ Pom
t he out sdogfec@bn tving etdn&@ﬁhm@%n@; 1Imﬁ1dtm axﬁl' tﬁ@ﬁlﬁ@é&ie&f&beJ b@taﬁ'ée‘étlamﬁs
102D1-102D3 that are neasured at any var.i ous

pl aces a8hAae Srl?ewaﬁléted(to t[“@ﬁ?@’gs f%ar@olﬁm §Lo-AG devse b@&@ﬁB&F“’fQ% thei ngs 110
may rel gl él%f%ﬁpex%{?iﬁ}é?y HESGE E@@gé ?%‘?dnrﬁ)@ and EHeeeQE‘ﬂ{Jl'a%'lQ:rtl%’ Ll dorR)gst he

| i nkage 6 bet ween e first an d reference surfaces 56 and 60. An
exanpl e dskeribad hbaves ifemd Fiu.i dhindicaion theasdialHecatipn of tharbdrdse Boandl shewethence

f 6 i | : : - _
sur aces, 3Ry o8 MO0l ALAM Blne 4 GESARL RA 1! faf BSRAEL b Gett® 11O

etch zone 102. The border B may be located radially relative to the axis X according to a

wafer specification, and is generally outward from the outside of the insert 69 of the top
electrode 53. The distances 102D1-102D3 that are to be the same may be measured at any of
various places around the axis X.

[0043] The configuration of each of the rings 110 may relate to the above-described desired
orientation provided by the linkage 66 between the first and second reference surfaces 56 and
60. An example of such desired orientation was the first and second reference surfaces 56
and 60 being parallel. As described with respect to the ring 110, a top etch defining ring; the
configuration of each of the rings 120 may also relate to the above-described exemplary
desired orientation, e.g., the first and second reference surfaces 56 and 60 being parallel. FIG. |
2C shows one embodiment of the ring 120, a bottom etch defining ring, of the chuck 54
configured with a bottom annular recess 122. The bottom annular recess 122 is configured

with a wall 124 located radially from the axis X to provide the length L2. The bottom annular



configuration of each of the rings 120 may also relate to the
above-descri bed exenplary desired orientation, e.g., the first and second
ref erence surfaces 56 and 60 being parallel. FIG 2C shows one enbodi nent
of the ring 120, a bottometch defining ring, of the chuck 54 configured
with a bot r recess 122. The bottom annul ar r '
configured“ﬂﬂ?@ﬂﬂgkaall 124 located radially fromthe ggﬁgéyiﬁﬁrgfovide t he
| ength L2. The bottom annul ar WD 20@81097662 PCT/ US2008/ 001761 14 recess
122 is further configured with a wall 126 separated fromthe surface 92 of
the waf efecdy 122 b GurtRAER i BD%ith laR@liSiop 3eptdt@frdie theGuificetdnef el vadferdyr ect i on
74 (FIG _2A) to_allow region to extend across the |ower edge excl usion

100
area (rehesnass 199 the spraration Srine 4% thg spghgirection 14EIC (&) tp @toy g5eam K0

ori ent at ,QRich@adthds! Ilofve PRk REIINPHLIBRIE SePlo HubRotRhESE B 9IHRONTA R, and
with the |Iower electrode 54 in the second positional relationship (FIG

2C), t hedepiord pemligheridntation reselting fromahejenbodanents ofghpepreseatinvsntioncant oith128 of

e, chen i ok sy AR ST AP TP A0 Sup SRy T

cavity seoiss 022 ddBenh lowe wmhigyrketioc 428 vf/th thamsbaprchetyt 81 The viev eadtity t he

ot o 100G 6T RG el Rt oy DARERE5H G e Aot ofBRINARF o TR

| oner edpe l6@y daity &2tién 176f e thidnther odvitl 1716 i oneited relgee k¢ foorr 8dkeC t hat
is etched by glasna i.n the |ower cavity section 128 corrgéﬁo ﬁs to the

bot t om viEvEPN 80kt tacdsTing 2 dppg gortianadfithe 2pules sichme Jrgion K0 6&1 ¢ @oEhown i n
FI G 2C. eidtfing £dA€162 loSeRRit efcRinBOf AR YovRdrclbd 6hvRbn BOLE. I 1BGLRME BcGoPg Of the
waf er, the value of l'ower L2 I's zero, anhd the bottom etch defining ring
120 has adge Fovwsen 88-4vihelis siebad rplaspg. in the lewi¢rsavitiswctiqnh28 caaedpordsde 818 zone

Lo be. any BCRTRGHERE, PLYHERl ne Pilns aBHERR, b I3 AEhRFin Flo X2 &' S oper

LI is zaheae iand té he any etphieg ohthd édwerisndfadei 92gpf tHdwhias thovahspeilovavi2 is secti on

129. In this S t he tive etc one 102 woul d be xenpl ary L-shape.
Coona) 1Ryt BE Boncr P Siintte o TR Fn L 200 St 2By B e T ona o
the ringgtidd&cipise 102Qouldibe ahasEnfidy apddd-bevipRERpe e 18 ¢éveRd S BdraTRMotbe
configured so that the selected top etch defining._ring_ 110 is mpunted on

t he uppdf beﬁ%ﬁtﬁlaaw%@eaﬁzprﬁh@acge‘iﬂgéﬂw%t e yelue ﬁaua@gw 4s z53AE B8 on t he
| ower elt@ﬁ%t@?@@ﬁrﬁ‘ﬁ% ?Jégnid}fas%% -@a@fy {BforeeMh Ay cdse SNAREJe &6k L4R et ch

zone 102, this con uration defines an anount of etching of the top edge
excl usi of2aroukd begmeranplarytirebapaf er, the anount coinciding with the |ength
LI and ' I: [ &ﬁﬂg : | [ | so
defi nese[g?]ﬁigreolﬁ%{ %&%ﬁéﬁ?ﬁ%ﬂyf lﬁtﬂﬁ%g]sgg)? 'lts %%%?e geh%ﬁtgﬁﬁg ? glgqglg%:}a 92EEA of

t he waf el20, thhdasniZuamd thoipper diecigpdai S8 mayhtee dopfigirbd k@ thahtihe sgleaedliopgtch

defining ring 110 is mounted on the upper electrode 53 and the selected bottom ring 120 is

mounted on the lower electrode 54. In the example of the exemplary C-shaped active etch
zone 102, this configuration defines an amount of etching of the top edge exclusion area
82EEA of the wafer, the amount coinciding with the length L1 and extending around the axis
X. This exemplary configuration also defines an amount of etching of the bottom edge
exclusion area 92EEA of the wafer, the amount coinciding with the length L2 and extending
around the axis X. This exemplary configuration also defines etching of the edge 90 of the
exclusion area 82EEA of the wafer, the etching extending around the axis X,

[0045] As also described generally above, FIG. 2C shows that by the embodiments of the
present invention, and with the distances 102D1 the same at exemplary distances from the
axis X, the distance 102D3 between the wall 126 and the lower edge environ 80EEA (e.g.,

surface 92) is the same when measured at various places around the axis X and within the



around the axis X. This exenplary configuration also defines etching of the
edge 90 of the exclusion area 82EEA of the wafer, the etching extending
around the axis X. [0045] As al so described generally above, FIG 2C shows
that by the enbodi ments of the present invention, and with the distances

102D1 t he 3R enpl ary distances fromthe axis X j ce 102D3
bet ween t he vvaf)?&gf@)é and the | ower edge environ 80EEA f%%’ggz"@@%@ ace 92)

is the sane when neasured at variougsplaces around the axis X and within
t he WD 2008/ 097662 PCTI US2008/ 001761 15 active etch zone 102. FIG 2C al so

shows t hativaetth zédee10di FIGEE aisd SiRhk-1HA 0D thdrdistamore 162D 1-e0aDPpihasymalatst ances
fromthe axis X, the distance, het

ween portion 68X of e.configuraple ring
110 and X6MPRBedisoRred frophbe @it it dejplee, ehirea 267lsp B¥eth tﬁ&é?“f%rlﬁg °rode 54
i's the sge;1oWheRuIRASIZE R Rl conBEUrRMIS riRk AS@ 61 GE WU eldaRodesBisdhagehew t hi n
the active etch zone 102. As a result, by the alignment resulting fromuse

of the pvissaneaserbaidianewrniaces srowbtheaxis Xeind pdthintbpactivegehepre KRt i8R of the
pl asma o enyi : i i : XA 00461
Referri nlgSl{h}(’;E}f ﬁlggg [ v\e‘ﬁ Eﬁgmlnﬁ@ﬁn&?ﬁ%@g% ﬁ%&]ﬂféé‘ boggﬁ%%a{sth?ﬁ@gﬁtﬁﬁlz%% et chi ng
regi on 1MQ theactiemdf the plasmaon tharddeamvipat 30-8noumivrrn hik axgmhdthe 388 XThe et ch
defining ri 110 an 20 al.so e nd i n..an annul ar .pat h. around, f.he waf er
58. The ﬁoh‘é‘ﬂt efarng '&?Hg%%r & @én g]logeoa(ei\%% gﬁ%ﬂ 2B SF% &F Frflnuéfgrreifg e er 58
and axi adxendhgtines anriule padnirduald iy ®sfer/S8. aTitk didtedefain@thgs el @uena® alsur f ace
60 defined by the center_ area of the, edge

68. Tq assure uniform etchi
envi r on BEENdERARNAEIE Path aoued q%ﬁévag%sigt i GhaMarLyeaFiFh A g‘g al5a EHERH ¢ he
sur f aces,g@naRGoRAndw et 8 BRI ARGy HeRERA heRBAERH hRh 70 hhE SefeuAd réfbRhceaNn
est abl i srhed parallelismof the surfaces 56 and 60 remai ns during novenent

of the upplece &) dafinedbip tBepier aree A® T mRareUGHIE sEFhingeof dhe ¢deegnyirgtfilo and in
each of fd . kL i i

paral | el %ré‘%drtg%g%xﬁgﬂ&Sﬁ%%g@ﬁﬂgaﬁn@é@ﬁiﬁt&gégft \I/lvéeggﬁ? %Sgseanr e aafrf“ r(t)dqngeh?imgs. Thi s
par al | el feswingracaileld €khig hedns ot an bstablicied phaddisoufi thosurfacesfivweall 60 femades

undesired materials 78:. (1) th r..surface 82 of fhe. r. i

uni f or m SR “&qv8'§‘8ntr?rfgliﬁ W&el?ﬁmﬁgg? é‘@?‘uﬁlgrhng?%ea(’%& d&#le rﬁ‘\éeva% pl)rtlatgg%(} g’ct rode
53, and adi ?itﬂieﬁ%d?ﬂl seeshd %o@iﬁoﬁagélst;]@anpserms,au% pdralielibm rémsinaduring alre et chi ng
region 100 for uniformetching of the un ire terials 78 to 1ake
place. [DO¥MENBBtYee those aFlatoRghipy pggl§spa€ﬂ§ﬁrﬁ€rpr%,esi : atc{?ﬂﬁjfh%éf%f’{iﬁea% th
embodi mep SR frerhi\G1 B ﬁr%%ﬁesir’e@?ﬁga:%iaﬂnﬁﬁ B thé BlROGuBRe IS AdhdIFhRASE &

mai ntai n the established paral and centere positional relationship of

t he sur funtfosmian giese pOxinitydo theragatepareapt pEthe Hprst elepiredei nande) Be Ly to
the pl ' f El the 14 ' fii ' |
€ plan, Vi:&ys0 issgen%g%dg%xex%ﬂrem thggrﬁ'glﬁaé %@hlﬂ? rl%lgl;f\ﬁ'm? Qdr n%fn‘?%hfﬁg%% ary

Vi
env
three seerions aroun axi exenplary 120 degree

i nt er val wdeshied niatdriats\i8ng talte place. bes one
[0047] Before use of the process chamber 50, in conjunction with embodiments of the present
invention the linkage 66 is adjusted to maintain the established parallel and centered
positional relationship of the surfaces 56 and 60, i.e., the established orientation. Referring to
the plan view of FIG. 4, the linkage 66 is shown configured in exemplary three sections 180
spaced around the axis X at exemplary 120 degree intervals. The following describes one
section 180, and is applicable to all of the sections 180. The linkage section 180 cooperates
with a first arm 182 that is secured to the upper electrode 53. The arm 182 is shown in FIGs.
4 & 5A extending horizontally from the upper electrode 53 into the linkage section 180. With
the linkage section 180 loosened as described below, the arm 182 orients the loosened linkage
section 180 according to how the upper electrode 53 is positioned when the first and second
reference surfaces 56 and 60 are paralle! and centered. Thus, each arm 182 and loosened

section 180 may be oriented differently with respect to the axis X. With this arm and section



section 180, and is applicable to all of the sections 180. The |i nkage
section 180 cooperates with a first arm 182 that is secured to the upper

el ectrode 53. The arm 182 is shown in FIGs. 4 & 5A extending horizontally
fromthe upper electrode 53 into the |inkage section 180. Wth the |inkage

section 189«fﬁ8ﬁﬁ%§g as descri bed below, the arm 182 ogggﬁ%@whmﬁﬁioosened

| i nkage section according to how the upper electr I'sS positioned
when the first and second referencassurfaces 56 and 60 are parallel and
centered. Thus, each arm 182 and | oosened section 180 may be oriented

di f f er entgoyoridntaion &5 peed, réforehbeeisanade 5. FIG SA thhi showvs ma wanilcad eettion of WO

2008/ 097662 PCT/ US2008/ 001761 16 180 orjentat.i in mnd, reference is
made to tirpiggl lig, AR ‘g‘ @%P’E‘?‘E%ﬂoafg’e iﬁ&ogﬂﬁho"f%p’@gﬁ’ f ,Oﬁ’ﬁe&ﬁ section
180 Wi t heohfigurRtidnesd @e sedtioh 188. FIGGSB Showd) GieSsedtidnOBein Ofight 0oSeedhed,
configuration of the section 180. FIG 513 shows the section 180 in a

tight, dwﬂﬁﬂgﬁ@éhgd, configuration. [00481 Still referring to FIG 5A the
orient ed[ongﬂg‘csinﬁ%gfjﬁir%ﬁg‘ﬁgﬁ}.?éiﬁﬁ'&'bﬁ&téaoidnzmtié‘éﬂo&m_ &Mgm%%ﬂfﬁ@hll&})axﬁn

adj uster 184 1's configured with ore 186 to receive
an adj ustwed scaneadjub®0 block 184t e Wock &8s omfigaed withtaahdro A8Gisvieeeiveri@ screw

190 up or,.down, far . exanple. ,The screw 190 |S C er, or
i ater ToiSRREay o5 GRRRE PSRt Badmrnhds TEERSO oL 85 B 50
shown i rexkinBle. 5Bhe eotemploariy se@ieWonDIekemtmbyy, onples 19he Refakngtoriter 194 up
to condition the_linkage section 180 for jentin f the upper el ectrode
53 r ol at POwnEbERBERS TTdte ROt | S0IGMR Gl SE RS STEUEMER Pode. 54
Bef ore sygfs i b&vhimser 154 RSt @hOREn tHehBkalR sBRNATRO for@bichtig df@@upparmber 194
relative to the block 184 ©provides an alignnent space 195V between the

drive 6xlegyade fbrelasivk totherirsired gxsting prigntaliar the lowalectrodg o Belofsesht space
195V al | - e r ;

ol at § or bl APBRePHERh A SO RIS TRe A 304 BIARE FHALE 184 o1

t he al i gormeidés ars pligneefO§irct 285 \ahetwaen thel drivg| Q2eandethe dopkreembsy 194, dadunt of

rotation of the screw 190. The ,,Lyitlal .val f 95V

suffici egfperfﬂésegfq, @W #Yﬁ%mffﬁﬁgﬁceel?%gtap%‘asethg%p ts'e% e%gg%&r%gsftﬁ%? Squﬁ;laal a?lgarglgge dpar al | el
rel ati onsifiilel widtinshiyewitowenowdreticirodtes 5 ds ddstiited beloav ilngethihahd digomermber 194
touch -the drjve 62

. Thus, the, val ue of the space 195V cha romt he
initial %Pa%le%gfshastaﬁé“'ﬂﬂﬁ’éf”eéﬁe%?%‘bgy 87 AMgUTE OF g9t "(fg%s.",w%gg‘fi jE‘?aﬁ ly)
rel ati vepfial {418 9Lk spibe b tis BatfiofehedtAblvOfe upder ehetrdRVEY toedsaifid tge 54.
When the orientation Is done, each space 195V of the various sections 180

has sometligoed parglist v&lt@éSh&WHEEI@rIWWééFCHW@c Hewighquevarg tip ek memdet Fide 53.
00491 ALSGy tht BRvd BEKTHRIMBE Valk@4f R s@g&frggv 188 Miahfk Bord!tRd ink AP Patbh A

[ r
defines an alignment space 195H between the |'ock nenber 194 and a fastener
(such asthauppee kelesicodevi31i9 6)ientEKhe.g., vertically) relative to the desired existing orientation

of the lower electrode 54. When the orientation is done, each space 195V of the various
sections 180 has some positive value as determined by the oriented upper electrode 53.

[0049] Also, the lock member 194 is configured with a slot 1955 that deﬂnés an alignment
space 195H between the lock member 194 and a fastener (such as a lock screw 196). The
screw 196 is secured in a threaded bore 198 in the drive 62 at a fixed horizontal location as
viewed in FIG. 5A. The slot 1958 is configured so that the alignment space 195H extends
around the lock screw 196, separating the lock member 194 from the lock screw 196. In
general, the slot 195H is configured to define an initial value (FIG. 5A) of the space 195H
sufficient to allow the lock member 194 to be moved by the upper electrode 53 relative to the
fastener 196 as the upper electrode 53 assumes the aligned centered relationship with respect
to the lower electrode 54, as described below. For example, such movement may be as shown

in FIG. 5B (horizontal and to the left), allowing the upper electrode 53 to become aligned and



screw 196 is secured in a threaded bore 198 in the drive 62 at a fixed
hori zontal |ocation as viewed in FIG 5A The slot 1955 is configured so
that the alignment space 195H extends around the |ock screw 196,
separating the |l ock nmenber 194 fromthe | ock screw 196. In general, the

sl ot 195H Lv%z%ﬁs{%%o%yr ed to define an initial value (FI &T/ﬁ%ns fiipe space

195H sufficie o allow the |Iock nenber 194 to be noved he upper
el ectrode 53 relative to the fastener 196 as the upper el ectrode 53
assunes the aligned centered relationship with respect to the |ower
el ect r odenfedd with dgser iolikd atie Kow whol tleXawil dectrsde B ivoeewedt Timynibd as

shown in_ FI 5B (horizontgl .and to the left), | QW ng t he, upper

el ect rod@ILESD%ﬂEF ﬁ’éé%ﬁ%ﬂ'ésisﬁ @&ﬂgwoat‘\m tE%@?E@@%@E%‘P ooErboRsE 17
cent er ed;ehetdd rb18GRERKID Wil thdRwRX41Sctr8dO54 Withédd hiNigs 4 Q¥B LS Bk ekt I1T53aoRA | S
centered. The initia val ue of the space 195H is sufficient to allow the

upper el Besroud 963 Thes, Sigsvane afitha spapq yivemay ehnnge Bamytr aitddvalrgsfiet h ¢ he
| ower e'@%&# ﬂg&mﬁ? 59l ?ﬁlaﬁ%e&%nﬁo@ed%dzoﬁgﬂf Rems gty ARAaw tPleesitde screw
t t he ce

196. Thus, e value o 195H may change fromthe initial value as
the uppwistieg eotmtatthe &3the dowwari adestrade §4. GYhenntbateatichgtion imnderel gachepadge | ef t)
relativ the desired. existin riental | t.r.ode 54.
When th:]tgggrolfénet‘gtnf’%snsef’téon é%@?‘asesgc P g%ﬁ%eevaﬁ@gg&%tﬂtﬁﬁé%?F@Jﬂg%s“ég ions 180
has sonevafesiftthes slignaleniespat0 195H mab&detbdthinebhbisihe taheuntranti didectionglefiteorof t he

al i gnnment sp 195H may, be dejerm ned by.the unt and djrectian (left or
Gty GHEPhe G b PR BT, P e Rt AL o thHED CFT ot £ upper
el ect r odgcade bterQPRRNR sF@NMoBAEA VK (dhd' RS RREE elb@rolh 84 Aittutthé slaglidske | ower
el ectrode 54) without the slot 1955 touching the screw 196. 100501 In

revi ew, toedhineghe srew 69G.enting, each section 180 is configured with the

al i gnnme 9%!;11 - 1,02kl [ gﬁ‘f?lgu i RQUALARKAMNO the

| ock ne%g?tﬁ?gjgﬁ%‘%jc rﬁgﬂsﬁ?llgr\ll\{lentgl%%&hasg Ioglmhlt%ﬁggtc t eP%al ‘ of t] e sltot 195S
t ouchi ngspades 185H end 1960/ toRdlowethe briggiog indthot8Bying thedody membérrig4 efuch e upper
el ectrode. 53 . relat.i.ve to the.desj XISt or.i t f wer

el ectr oa‘grwg%znw “r“g"é’ﬂ'i t%‘e i’vﬁﬁf) ﬁ%e iSfﬁ’ :£ f %gﬁ‘“\’,‘%‘f“ gge o ev? %@aﬁo?g%cﬁeﬁﬁ{tngp%g@es 195V
and 195Hnbeiisifing ohte@geper efekGodeIB shatvstottivadesfral dxinting gritthationaf iteribwerg, by

rotation of the screw 190 the. | oc er..194 may be ve wardly from
t he charf‘d,@&Of’fp oy ar e de @H&ﬂgéaesb tmhgﬂm%?%?%gv it |1%3¥¥3)er%ck |
nmerber  19dnd¥RY 3G BB ¥hdWs ML R vaRgNhi Baricantl, b U6esn §MBe stirkw @9 e lodkare is
taken to not rotate the screw 190 nore than required for the | ock nmenber

194 to jmepber 18k aaytitemeyadvionaardy fiomdhe changet PR RPAHINOMS Ghangpd by fiser
el ectr Od(ﬁ'ieﬁéng’t) %ﬂ@lﬁh% ﬁ)lgﬁ‘g?ﬁﬂexbW4Ws awBCorTRENeh 1594nd Afcldl thel K sBBTDET

194 noves to Ive 62, the sl'ot 1955 that defines the alignnment
space 195 isgaknrie ngfpmtabaithe serawtiRe mooethas caqeined1 06 the ok meroker fBfrireiust

touch the drive 62, so that the orientation of the upper electrode 53 is not changed by such
lock member 194. As the lock member 194 moves to touch the drive 62, the slot 1958 that -
defines the alignment space 195H remains spaced from the lock screw 196. The lock member
194 is locked to the drive 62 by turning the lock screw 196 into the threaded bore 198 that
extends into the drive 62. The lock screw 196 extends through the slot 195S and the head of
the screw 196 presses on the lock member 194 to urge the lock member 194 against the drive
62. The lock member 194 held against the drive 62 is held in a position based on the centered
and aligned position (orientation) of the upper electrode 53 with respect to the lower electrode
54. Thus, once the lock member 194 is secured to the drive 62, the oriented arm 182 does not
move relative to the lock member 194 and the upper electrode 53 is held by the drive 62
oriented with respect to the lower electrode 54. This locking of the lock member 194 to the

drive 62 (with a zero value of the space 195V, for example, by the lock screw 196 extending



194 is locked to the drive 62 by turning the |Iock screw 196 into the

t hreaded bore 198 that extends into the drive 62. The |ock screw 196
extends through the slot 1955 and the head of the screw 196 presses on the
| ock nmenber 194 to urge the |lock nmenber 194 against the drive 62. The |ock
menber 194 gajnst the drive 62 is held in a posi n the
centered 3N &¥|gned position (orientation) of the up%%ﬁaspegﬁﬂgge 53 with
respect to the | ower electrode 54.1§hus, once the |ock nenmber 194 is
secured to the drive 62, the oriented arm 182 does not nove relative to

t he | ockhisagibee sm949ﬁuﬂ1dmbmmgabemeﬁbaclt9mgm dc'gainktshdndﬂnck day istraferreld tovs 62
oriented with r

. | | ect rode This |l ocking of the |ock
menbor - THtgHeneR i gy 5@ @zra(tw 7 o Folaee Sepin, Btiar ﬂeqq‘aiké i 195V, for
exanpl e, jphs1 | tAhieb@fbkd, SREENAIA SO BXS LTI M BAChL QAR OFh(86Be Ea@é/sldﬁa@&&(somml
18 thr ough the sl ot 195S and hol di ng the nember 194 t] ght agai nst the drive

62) is riefdescribed qu the ong Hekage gertiendd0 (v pravidghifpr dermestipns 480 @k thsf otheie
li nkage ¢ %glgf)ﬂ ngﬁt faﬂaé;ﬁoﬁé ?ﬁﬁ%ﬁm@ﬁ? el QR dor 5t HESGE 966! anB AR Salde Nk 2E

section e sane.. sane structure as is described for
t he one lbmlamk@g'ehesbck membdr8@4 its theddve 62 ecdus inteheh seettan s Byahe edllecthe ot her

exenpl ar aced | ocatiQns e pe o t n of .the.screw 190,
and |t he LSt O B rg 5o B0 e RATARERr WEBPPd drEF 108 miLeb R Rs.
each seahé aghtdry offie tnlil@g@ sdcli@t1i’u énto &Qtrbspﬂctﬁfe tﬂghtﬁne\d&fohﬂgt&at&ﬁet imhg 180,
the orientation of t?ﬁ% per. el eg{rogl is not c P cgghtenl ng
of the IMi#RsgéreseEme anEgn herAsEolses pualidand sev et sl LbriPs Sui’r tions

In this y0BRREEs 5644260, The Hﬂnﬁ E@ﬂ&% 130 chbiRrAStoRbrs hﬁdlp?é’ﬂ ehdctrBde $9d
centered positional relations of the surfaces 56 and 60. The many

secti onghqénvq:@aw tatréamtemstb@msféblﬁh@i pppial apd eentorediposgipnplyelafipnshiprgfy e 62
and to %%Qﬁ& ¢§stablished parallel and centered positional

rel ati o 0 the surfaces 56 and 60. [00521 Wth the |inkage sections
180 sec qﬁm] tVditl the lnkagesseBidns i Blesatmicd éo 62 dmay 6Bethe deve6thay be)qaerémbodl ment

of the ive 6 t fepri a

repr esen lﬁet?r%b érx\ﬁggbe drévgvﬁdg]ﬁy%@?o}ve %?ragaemgﬁﬁgé SFQ%Y}"%% G't%l‘ug wedge

assenbl )fe;ﬁ’ésehﬁltwé&Wedg?bectﬁﬁ(ﬁn[)@fshra@ﬂred?g’eesebtﬁmatoédleawmgﬁdsiehﬁlya@ B X as

shown in FIG _4. section 200 rra& be .t he s . T%gstb t he sane
T oVF

struct ursBowys (The 6%%’8?% %%%Fd?cafeﬁé‘f?}’ﬂé Heage %Ses&‘PWBri“ d at the

ot her t %tﬁﬁ%@%&;ﬁ&aﬁﬂe%ﬁe Emas Qﬁ@sa@a%emlc@tee/assgfaes&me@@& th® oné @Bddegur ed
with a first wedge nenber 202 that may be secured by the bolt 196 (FIG 5B)

to the scdivh 208 iperovideghat the ethergwospacge lopgdnol Ths onp exemaidy serbign PO 302

a2t ST g G o M IS W0 OIS B 0 e

t he uppahe &ickohemishe 193. Alirs slije 263 hdldsuthe wedge member 202 against horizontal
movement, permitting the first wedge member 202 to move the lock member 194 up and
down to correspondingly move the arm 182 and the upper electrode 53. This up and down
movement is under the action of a second wedge member 204 that is conneéted to a second
slide 206 mounted on the base 52. A motor 208 may be actuated to move the second wedge
member 204 horizontally on the slide 206 so that a first inclined sqrface 210 of the first
wedge member 202 is urged up, for example, by a second inclined surface 212 of the second
wedge member 204. Oppositely, reverse actuation of the motor 208 causes the surface 212 to
allow the first wedge member 202 to move down.
j0053] As indicated, the same structure as is described for the wedge sections 200 is at each
of the three spaced locations. Also, the motor 208 of each wedge section 200 may be actuated,

for example, by hydraulic fluid from a common manifold 214 so that the same fluid pressure

is applied to each motor and the same upward or downward motion is applied at the same



novenent is under the action of a second wedge nenber 204 that is connected
to a second slide 206 nounted on the base 52. A notor 208 nay be actuated

to nove the second wedge nenber 204 horizontally on the slide 206 so that

a first inclined surface 210 of the first wedge nmenber 202 is urged up,

for exanple, a_second inclined surface 212 of the s menber
204. Oppos‘!"f)elgéjgfw?ﬁg%/erse actuation of the notor 208 calﬁ(glg{s}ﬁ?%)gﬁg’gff ace 212

to allow the first wedge nenber 202¢to nove down. 100531 As indicated, the
sanme structure as is described for the wedge sections 200 is at each of

the thr genSHAGRE Wedkeb@iS200Ah8Gn ik PEG. Mot Arthid dnadr, haapaetigeodeesltison 200
may be actuated, for exanple, by hydraulic, fl ui c{ Lrom al#FEO”HDn mani f ol d
214 so tmeyved tupeansadaviy poithet shese 41 pe change Jpghe sefallishedhptalld g cspigetne sane
upward qr.; i@ 4 RAPpet D8 HBHHRE whil

PCT/ U828)(r9§151 8%%%%“%5??%6 ;ﬁg%écshbegv\gg%oétaggéti on8208 shown in FIWG1 e4. In

t hi s manmeatainingehaipgeeblishbd pambe end 3eitered posibenalifrlativasip oh the Sutfags Sbhere i s
no changﬁ iQ t he established parallel and centered positional relationship
of the 9F'ces 56 and 60, and the upper electrode 53 noves while

mei nt ai oosy] thaky Bs tradetdtaldeftorp 1G4. | ledndathacienthe medop2iiSi mpongthersetcadi onshi p

of the surfaces, 56 an 0 0054 t may be.understood fromFElGs. 1 and 6
Chat | by WteEe REEBR 2008 el dhe e: eleh R hsaget RERELE Suan R B Bpart 2 e
first weggeodEsoen (#ldcdnd rBlRMaEE dPfad b uPMaBavidydroapibe first edf@ehdeqddaca3 and

the second reference surface 60_%§Mard away tron&t e first reference
sur f ace 5658tojthg Brst pesitianplselafiership (5Ha| 24)e APPHEEh bt%ﬁ@?ré@%@% itely,
by the r‘%g% | : YREl0a JRASke AR¢ Wedgd RRmbEONG2 isn FI Gs.
1 and GFB%ﬁg I g?&%gﬁggbﬁgﬁggﬁﬂggg]is al | oned ?o nnvegdomn to aIFOM/the
upper elaloweddemavadevre tsdlbonthe nppesrelastredesands the sccend referesvaeriasvi? owar d

the first reference.surfac 6 | . Se i Lok : i hi p
(Fra v donnasya B HRCSiat Mirieg SR R aR RO BIAIRSIRY I, P e ge
menber 2@8. and second wedge nmenber 204, the drive 62, via the exenplary

wedge assenbly 64, is configured t appl driving fprce.,throough .t he
| i nkage (88> &n ¢He "By %Iﬁéﬁ‘c?‘}%gé Sg@.es ?ﬂiﬂé ﬁr(ﬁ? géé{g@fc'%gmg?rhfo&uadﬂ Sgg%“ﬁ | i nkage
section 8. etiiet Y04 ahd Bave bh6vidlari dxesiplaiy #BdgRtds@hblyvei.ci confidupel Bur f aces
56 and 60 Farallel and centered (resulting in the upper mq&er surface 82

M

al so paraaplyes deiviae fersntteregh el lnkpgee 0¢ do flireVpRST Sloel £el0BE)2l s
mai nt ai npdl,, eécﬂ?inﬁ%\éis&giofiiIB@Eqd%ﬁ?%thaﬂﬁ@ﬁ@sﬁreggﬁerﬁéﬁo\ﬂ PHick Rahd suMeage 66 to

nmove the upper electrode 53. In review, one suc novenent may be the upper
el ect r od® &@ Gfoparalip! 2hé cerderoh drepwfing nibe ugperfwafer 8Ofarh B alspgparallel and

centered relative to the reference surface 60), is maintained by the moving first wedge
member 202 driving the linkage 66 to move the upper electrode 53. In review, one such
movement may be the upper electrode 53 moving the second reference surface 60 into the
second positional relationship (FIG. 2C), wherein the second positional relationship is the
second reference surface 60 in close proximity with the first reference surface 56, and thus the
upper surface 82 of the wafer 58 also in close proximity to the second reference surface 60, to
define the inactive etch zone 86 in the process chamber 50. Such close proximity of the -
second reference surface 60 with the first reference surface 56 configures the inactive etching
zone 86 with the exemplary dimension in the direction of the X axis of about 0.010 inches to
about 0.020 inches, for example. With the described multiple linkage sections 180 and wedge
sections 200, such dimension in the direction of movement may be provided within the
dimensional tolerance of about plus or minus 0.002 inches. This dimension of the space 84 in
the direction of movement is repeatable during the relative movement of the upper electrode

53 and the lower electrode 54, e.g., due to the positional relationships between the surfaces-56



second positional relationship (FIG 2C), wherein the second positional
relationship is the second reference surface 60 in close proximty with
the first reference surface 56, and thus the upper surface 82 of the wafer
58 also in close proxin1'ty to the second reference surface 60 to define
the inactiye £f pne 86 in the process chanber 50. 7g‘roxr mty
of the secon re erence surface 60 with the first reference surface 56
configures the inactive etching zone 86 with the exenplary dinension in
the direction of the X axis of about 0.010 inches to about 0.020 inches,

for exampieo ryimlhmgg»erade%ﬂica&&em isst €hd &mﬁ@agetcsmgtdfmdgaenmmd soedge
sections 200, such

i mension in_the d|rect|on of .noy rovi ded
Wi thin taendgheransiX%onan eacdy @ﬁ%ﬁﬁ@eo?ﬂ)a%?b%?ﬂ thg Jegjpn rlrs‘ﬂﬁgerﬁ ‘@é‘? %ﬁgfhes Thi s

di mensi %S&fbe&Dﬁf&ﬁﬁ?@ﬂ%uh@themgxdl rection of novenent is repeatable
during the relative novenent of the upper electrode 53 and the | ower

el ect r od80BH With cthe ghewedescrihed peruttureonad ereradionsbnighinpad, b SewdeRily Hef
surfaces, 5 8\an?sooqg{reoérzgeﬁ?meglrgog%%étﬁgjb%%pergtﬁoéngeégl §% HiFpg. paral l el

~and centéred to assur e uniformet e ‘edge environ 80 around
t he axi sh&uppeneleatohle 3 seshofvntvhith tBpmeat wlatanlmbdtshehat Egi inrer le;ferenqerserfecer s the

Sbove. ddoL s bt etelinsruret O b PSR ina ferestfeotgy e
enmbodi NMefHgS1 1@f1s EHRVIPERS 6/ thel 1PperdlecddderBY by ekslidey 1BE  Unthéy snfigtatidiedfer ri ng

first to FIG 3, the upper electrode 53 is shown th the insert
att ached o 3¢ H‘ﬁtapp‘l'fémﬁ Hﬁ&rha% Beearadigeed g, qegtersd fggftCW@gatB%F ity ?ﬁr rd

referen e fm@lmewc&nrﬁn@&pdm@9@hé,3ﬁhht%orne of IR skrBaesor6RR 3 gihe  ring
110 is s d on the upper electrode 53 by shoulder 132. In this

conf i gurtht ammra@fs 10ph@ begn remayved pphis apushovodn TBedier axampite thedngridént er ed
f t h t
o, <L SIOBRI 0, D, BB o £ g Ak 5on £

FIG 3, Sone ‘0 e apparatus 100
has beertiornempvreﬂo-angl ai fastovet (sdtohowinnthRl @movably Emureeﬁhmnisert OHe thohtprt 69

and the rin F have, heen._.re from t el ectrode
53. Thi Selchgd%égg “ther %’ﬁ’g% hgg%%% EQ"F Spriase h ]5‘ "R ? fetﬁggagépy secures
t he i nsatleaR®? thoirdséte 60QP thed ﬁﬁetsh&ﬂ@er5ﬁs2vﬂld tongtrehaldy fhiaCingS 10 bh ghdt t@gar nst

t he surface 61. Such renoval _of the fastener reI eases_the i
{hat t he oM Sor AR IroR SR s e 1o iy HE 0 Gcltiacs BERciGth r ode

53. Al SQpe [fer ‘é’?cf:@&de@ ﬁmotﬂ@ rinB 100 Bas BeehSreMB¥edOforh IR loQWE ElebiRid8IsaNSe

surface 56 of | ower el ectrode 54 and the ring 120 has been renoved

f rom t hdiffiegve n@géaﬂ pEdke Bavepglectiade o nHuithes, asidaggribeabeve, the Bokaggaé is

2 Lo b o R U 80045, Ikl DR, 05 5 gl v o0 ko

| oose, rttghtlyt:omtth@todbmmw%dr cﬂroretélﬁle base 52 or drive 62.
[0057] By the absence of the insert 69, the rings 110 and 120, and the wafer 58, and with the
linkage 66 in the loose configuration, the alignment spaces 195V and 195H (FIG. 5A) allow
the upper electrode 53 to assume the aligned parallel and centered relationship with respect to
the lower electrode 54. Thus, the apparatus 100 is in condition to be prepared for an
alignment and centering, or orientation, operation according to embodiments of the present
invention. In FIG. 7A the upper electrode 53 is shown configured with the third reference
surface 61 extending radially away from the axis X. The third reference surface 61 is to
become aligned with the first reference surface 56 of the lower electrode 54. Because the
second reference surface 60 and the surface 691 of the insert 69 are parallel, upon reassembly
of the insert 69 with the upper electrode 53 to place the surface 691 against the third reference
surface 61, the second reference surface 60 of the insert 69 will also be parallel to the first

reference surface 56. Also, if the projection 53P of the upper electrode 53 is centered with



[ 0057] By the absence of the insert 69, the rings 110 and 120, and the
wafer 58, and with the |inkage 66 in the | oose configuration, the

al i gnnment spaces 195V and 195H (FIG 5A) allow the upper electrode 53 to
assune the aligned parallel and centered relationship with respect to the

| ower el ECWO%&/@%& Thus, the apparatus 100 is in cond%éffﬁ) odsRofe, Prepared
for an alignnment and centering, or orientation, operation accor |ng to

enbodi ments of the present inventien. In FIG 7A the upper electrode 53 is
shown configured with the third reference surface 61 extending radially

away fr geapkirao kilswet.elebhedd U, ipor @hsSémblg f &wmﬁsaﬂesi&auhi tBe p@jech@cifPeinal i gned
with the first reference sur](;qi%ebp% of . th Iovver ctrod %4 Because t he

second rtB§ Bres R .dg nserit%hwmll rentergd Wil éesew %Vér?lﬁ 549 are

par al | el[oo38p HNFICE FRSBERIwer eleétrédE%zuuns%%h O gikddnwitth@e BPPedferBhRGitRde 53 to
pl ace the surface 691 against the th reference surface 61, the second
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t he recess t 69 al so cen e t he
ower - ot Tk EaviterataEkien & siares 4 X SRR 30 LD A TBEF 2448
conf i gursaswincbitfighled Witr & uppef EkRRCEIBeNCE am€ace 266 axd & iatien gixnad i‘ﬂd:rhx)pet 0 a
shoul der 240 havi ng verti cal \{yal I ? The sh%#ﬁd% S@Y confi gured
with a oHHesH 4P Rerdekiodhe PRRSR tiKkiure Trfcarncy swifce B et FeSEEs Lo
shown  spased4RERH %ﬁreﬁ QYVBE s@#ﬁﬁé& AP Tt (HHER) Péfé%&n&@@ﬁﬁ:ee%ﬁﬁ loriedes may

be referred to as spaced rodes with spaced reference surfaces (i.e

r ef er endhe buier frme @%rﬁ‘&c%ﬁl)r faCfAZ‘i‘Si and heeuppaufixtyre refewnse Bohed %‘WE@EPM toh an

upper fi e rf a toSurface
248 para ‘it F rEi%{ ﬁgee 8‘%%8? LSP i x?ﬁer éf)lj%r ?ﬁ ﬂlerﬁg‘!efgﬁéref %déféEéﬁﬁgﬁ 1%’ Wer f i Xxture
r ef er enceppostuthé i (2b8ed) sefemndia aycﬁmoﬁ it to opientshgpthor tspated rﬁftrhle:efsurrfme 6lspaced)

. upperFiprcurar ofuRcetRies oo A5t il & BF R IHRRANARE, cnce™

surface sﬁﬁ‘ace'l’slae upper flxture reference surface 246 is configured to

support the third (space ference surface 61 to o nt the third spaced
¢ of er endWDUFGA §10 Sleafﬁ&}q Hpt (fRﬁc?‘ﬁéefEFﬁ‘b‘\‘é’rsuff?‘i?t5|§r°8“$%‘F EERPEIFAce 246

and par alshe acIeQ fH&? ahd ESdkial %ﬁﬁaotﬁg)axlrse)f eqﬁ@%@nph%w i’ﬁpﬁla?@e defR&ODy G 7A

al so shows first (spaced) reference surface 56 con ured with a

peri pherwmczlseaiéb%e@ﬁ inplan e sievlax ol G2 B hothrase egafigurgd wnhénrﬁelm @PBry 250
anybbe h%ggidgﬂg%}] e E&ggn %gt%]ﬂigﬂér%(u : T(g: r %étg%n%ggﬁlgéngag\ré rezl co gjﬁlt ?i E ¢
Wi t h t hevitixiespext tomam Xtagrfell®sd Tfe la\tvsdismrommferfeurretsudiacec?e‘ﬂﬁfrs gosriegnired

with an annular rim 252 having an annular inner wall 254. The rim 252 & wall 254 extend

parallel to the wall 242, overhanging the first reference surface 56. The annular inner wall

254 is configured with respect to the axis X so that with the lower fixture reference surface

248 supported on the first (spaced) reference surface 56 the inner wall 254 extends parallel to

and coaxial with the axis X, and surrounds the wall 252 and periphery 250. The inner wall

254 is configured spaced from axis X to tightly receive the wall 242 and the periphery 250 to

center the fixture 244 on the first (spaced) reference surface 56 and relative to the axis X.

[0060] With the fixture 244 centered on the first (spaced) reference surface 56, and hoting

that the projection 53P is configured coaxial with an upper electrode axis Y, and with the

upper fixture reference surface 246 configured with a recess (or opening) 244R extending into

the fixture 244 coaxially with respect fo the axis X, FIG. 7B shows that the fixture 244 is

configured to center the upper electrode 53 with respect to the lower electrode 54. The recess



with respect to the axis X as follows. The | ower fixture reference surface
248 is configured wth an annular rim 252 having an annul ar inner wall

254. The rim 252 & wall 254 extend parallel to the wall 242, overhangi ng
the first reference surface 56. The annular inner wall 254 is configured

with resp ﬁ%&%@ﬁﬂgﬁ axis X so that with the lower fi xtg@e;%!%%s%lelglce surface

248 suppor e first (spaced) reference surface I'nner wall 254
extends parallel to and coaxial w th the axis X, and surrounds the wall
252 and periphery 250. The inner wall 254 is configured spaced fromaxis X

to ti ghtdsyrriecehkarddeithal deniddae aurthct Re4Qebiidleriyh fOinhe walbRideof thhe
fixture 244 on the first (spaced) reference surface 56 and relative to the
axis X ﬁx[“(? éﬂﬁ- Wth the fixture 244 centered on the first (spaced)

refer e”‘{@mﬁﬁ rhagRe Al u;ﬁ@[del%ﬂ@% ahdBe ﬂxlﬂﬁ'e m@lf&qhé Qﬁgnﬁﬁﬁt iR eaRfihgur ed

coaxi al an upper ‘el ectrode axis Y, and with the ~upper fixture
r ef er endhe sppet @lﬁetrm%tsnﬂb‘gﬂr(ég Wivtleng) towguksthe (IQN’CTOQ:BWP%}"“ tshomnett endi ng

into *h%?vﬁa fgureeyﬁ%hsg Con#e!:t}(odé‘%r}s %&ﬁgﬁfa&& ﬁl@%xﬁ'ﬁ% Sa0%r1d) /B shows
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spaces FisHodP i b Bxprcoft4rsgonat the third refarcgessiuriage ’f’fét ®Ranged as
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parallel to the lower electrode (or first) reference surface 56, for example, and as the
projection 53P becomes centered with respect to the axis X, all by the action of the fixture
244, ,
[0062] By the use of the insert 69 as described above, it may be understood that the wafer
process chamber 50 is configured to exclude processing of the central area (bracket 70E) of
the wafer 58. The central area 70E generally has an arca cbrresponding to the area of the
upper fixture reference surface 246. Each of the insert 69 and the wafer 58 has a thickness in
the direction of the axis X. With this in mind, it may be understood that the fixture 244 is
configured so that the lower fixture reference surface 248 and the upper fixture reference
surface 246 are spaced by an alignment distance 270 (FIG. 7A). The alignment distance 270
is not shown to scale in FIG. 7A, but is configured having a value equal to the sum of the

thicknesses of the wafer 58 and of the insert 69 and of the distance 84 (FIG. 2C) that defines



val ues of the alignnent spaces 195H and 195V of each section 180 nmay exi st
as conpared to the initial values, and these different values result as
the third reference surface 61 becones parallel to the | ower electrode (or
first) reference surface 56, for exanple, and as the projection 53P
becones ce h h respect to the axis X, all by t t he
fixture Q&ﬁlﬁﬁﬁgé% By the use of the insert 69 as dggggﬁiég Eve it may
be understood that the wafer process chanber 50 is configured to exclude
processing of the central area (bracket 70E) of the wafer 58. The central
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assur es regigh 19he radial extent of t he annul ar etching zone 100 will be
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centered with respect to the axis X). The upper electrode 53 was described above as resting
on the fixture 244 (i.e, with the third reference surface 61 resting on the upper fixture
reference surface 246 and the projection 53P snuply received in the recess 244R). Recall that
each section 180 of the linkage 66 may have been moved during the orientation, and the
respective alignment spaces 195H and 195V of each section 180 may have been changed as
necessary to allow the upper electrode 53 to become oriented parallel and centered with
respect to the lower electrode 54. With the upper electrode 53 so resting, and with the
changed values of the spaces 195H and 195V, the linkage 66 is then adjusfed as described
above so that each section 180 becomes configured in the tightened configuration. This
tightened configuration secures the upper electrode 53 to the drive 62 to maintain the.

~ established orientation (the upper reference surface 61 parallel to the lower electrode
reference surface 56 and the upper electrode 53 centered with respect to the lower electrode

54). The drive 62 may then be actuated to lift the upper electrode 53 off the fixture 244 and



wi th the upper reference surface 61 parallel to the | ower electrode
reference surface 56 and the upper electrode 53 centered with respect to
the lower electrode 54 (i.e., aligned and centered with respect to the
axis X). The upper el ectrode 53 was descri bed above as resting on the
fixture 244 with the third reference surface 6 t he upper
fixture P%?Ogﬁ’g@ﬁzsurface 246 and the projection 53P]P ﬁ%*y re@@l ved in

t he recess 244R). Recall that eachagection 180 of the |inkage 66 may have
been noved during the orientation, and the respective alignnent spaces
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insert syt Qs ol 534 Fd Fhfet Provbdsl damber60. rms Whdcirbgesi 93 dddesparcal | el
and centered surfaces 56 and 60. The ring 120 and the wafer, are aEsé?aced on

the el ecionfigisedswiththel respestise |f§'?F§H°eaﬁkﬂfa€"ér§6e?®d6%ﬁ‘68rt5? Glectiess 3sisrady f or
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[00641 T Teview, embodi present” i nvention have been descri bed
in ter rrsclem‘r:bt:dhes bapg)emﬁngusd 1’6@1 a‘nouppgtr me@mﬁorﬂjldtaﬁéwﬁfmfé‘T 28 herpaer 5
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the respgptd wal)refer Fhe pwet néﬁc&‘sls%n@gwecﬁ@qm Hdrdowbrdbelre ctfemoe BBades al so
248 and the inner {or lower) annular wall 254 of the annular rim 252. The lower fixture
reference surface 248 is parallel to the upper fixture reference surface 246. The upper wall
244C is coaxial with and parallel to the lower wall 254. Each of the upper nest 280 and lower
nest 282 is configured to reccive at least a portion of the respective upper electrode reference
surface 61 and lower electrode reference surface 56. The portion of surface 61 is the
projection 53P. The at least a pbrtion of surface 56 is the entire surface 56 between
diametrically opposed parts of the annular rim 252. The nests 280 and 282 orient the upper
electrode 53 relative to the desired existing orientation of the lower electrode 54 by aligning
the lower fixture reference surface 248 and the upper fixture reference surface 246 parallel to
the lower electrode reference surface 60 and by centering the upper electrode 53 relative to

the lower electrode 54.



configured with the third reference surface 61. Referring to FIG 7A, the

fixture 244 maybe described as being configured with an upper nest 280 and
a |l ower nest 282. The upper nest 280 is configured fromthe upper fixture
reference surface 246 and the centering surface (or upper wall) 244C. The

| ower nestw%t?,‘!%?sjg7 ?nfl gured fromthe |lower fixture reﬂj&r,ggg&gg&{ ace 248

and t he inner ower) annular wall 254 of the annular rim The | ower
fixture reference surface 248 is pasallel to the upper fixture reference
surface 246. The upper wall 244C is coaxial with and parallel to the |ower

val | 25400652 Bmbellinicif of iRefeseRShvedBOn Mgl idchide the appsbu@ 8@ camfigaed mgilir ed t o
receive at least a portion of the respective u ge el e trg%e ref erence
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frame 2 hat “supports the drive 62. i nkage may be referred to as
an adapther changedhduring Hhe Ionmtfetgﬂe tesailpw fh@lmﬂB@aﬂi‘f'C@O 53 d@@@ﬁumethe abovd. Via
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confi gur ti dapt efipne ar, abl.e p 195H and
105V betie é’yé 6&3%8 ‘ih@z eﬂf‘é“’??%%ﬁ dsgryd e(‘é{h‘t% Paﬁfa % PR dPTRTo 62) .
The ini tdle%tmey@we%@ﬁpﬁehﬁxtafd @bt sgtict 8C o8 thkUpbtragkerd 6553 myus jaenchanged
during the orientation to allow the upper el ectré)de 53 to ﬁge B

al i gned aligeadenarabiel apdgerteind erlasipnshdp with diedpve alictrACe BIEHRIET S BCT Aesa 1Bite
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val ues as term ne upper electrode 53 oriented by the nests 280
and 282 ralelltaﬁhmelpomaﬂsmbldeﬁihpe@méﬁ? wiith tlep upppreahicpdeo® of the | ower
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el ect r odeiartlef ériverei tosainfizaethd Gasabld dghment spaces 195V of each of the sections 180
and to hold each of the alignment spaces 195H tight once the upper electrode 53 1s in the
centered orientation, so that the upper electrode 53 is mounted to the frame 292 (via the drive
62) with the upper electrode 53 remaining in the aligned parallel and centered orientation with
respect to the desired existing orientation of the lower electrode 54 in the wafer process
chamber 50.
[0067] It may be understood that the centering of the upper electrode 53 relative to the lower
electrode 54 is relative to the central axis X of the lower electrode 54. The adapter 66 is
configured with the plurality of connectors that are in the form of the sections 180. The
sections 180 are uniformly spaced around the axis X. Each of the connectors (sections 180) is
configured to be adjustable between (a) the loose configuration relative to a portion of the
frame 292 (i.e., adjacent to the respective section 180) and (b) the tight configuration (shown
in FIG. 5B) relative to the respective portion of the frame 292. In that manner via the tight



the insert (second) reference surface 60 is in the same aligned parall el
and centered relationship upon assenbly of the insert 69 with the upper

el ectrode 53. [0066] In further review, in the tight configuration the
adapter 66 is secured to the frane 292 (via the drive 62) to elimnate the
vari abl e spaces 195V of each of the sections, hol d
each of tﬁgh&ﬁlgnnent spaces 195H tight once the upper e%?@ﬂ)r%§3 isin
the centered orientation, so that #ée upper el ectrode 53 is nounted to the
frame 292 (via the drive 62) with the upper electrode 53 remaining in the
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centered orientation with respect tgo the desired existing orientation of
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uni for m Spack i 942 éﬁaech@mqﬁéjfe%&ﬁ@ecédnﬁ&ﬁorg-@@ hATOHNE diff§efitom the the

al i gnnent spaces 195H and 195V (e.g., between one of the portions of the
frame 29%gamehtopace ISV h@wc%s@mdter vertioprofdbe dieme 292 @écqnpthnls one] gDthenmy have

val ues dr'esf f %h Ve r&mnec ItSB Pé’ ?Ppé??leégode 53%&2 Ibceig Iatto gz&ﬂ%@ﬁloﬁgﬂﬂh %ﬂlel 95V

bet ween "ah por i"on b rame anot her ne o € réspective
connect @93 tﬂlﬁOGonEaidﬂdS)fo tHeeree;mnm&ctcﬁmsctdlBtDS(]. s Thorshmegupplibstto the vaadjsust abl e

in the dlrectlon of anpun this er . upon
o 1 ent ardigies P e e Sedig ot tedotenembinady ot fecsiong TRLE thepbce
195V betyppRRAePaRQlraliemBOKts tRNPperilectBge §7 AMe 3Siorsk thbGa@Be9IDivithhe
respecti ve connectors 180 has a value different fromthe allgnnent space
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portion of the frame ™ 292 that corresponds to the respectlve connect or 180.
The sanﬂﬂ%ﬁ?ﬂ)lﬁsegespandhebqya,r ithey gdapter (section 180) includes the lock member 194

configured to be selectably secured by the bolt 196 to (and touching) the portion of the frame
292, both vertically and horizontally tight. Alternatively, the lock member 194 may be
separated by the alignment space 195V from the portion of the frame 292 and may be
separated by the alignment space 195H of the slot 195S from the bolt 196. The adapter
(linkage 66) includes an adjusiment mechanism (e.g., in the form of the screw 190 mounted
on the arm 182 of the upper electrode 53 and connected to the plate 194) to define the value
(e.g., the initial value) of the alignment space 195V. The adjustment mechanism also includes
the slot 1958 to define the initial value of the alignment space 195H. In this nianner, during
orienting by the nests 280 and 282 the upper electrode 53 is enabled to modify the initial
values of the alignment spaces 195H and 195V according to fhe desired existing orientation
of the lower electrode 54. The adjustment mechanism (including the screw 190) is further

configured to move the spaced lock member 194 vertically into contact with the portion of the



al i gnment spaces 195H. The securing of the |ock nenbers 194 of the sections
180 in the tightened configuration nounts the upper electrode 53 to the
portions of the frame 292 with the upper electrode 53 remaining in the
aligned parallel and centered orientation with respect to the desired
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54. The msf 184 keohfigeahaticsateétibiz keodied dytthescsov €96 thaby) respecfiver gonton of

configured.to e spaced | ock nenmber 194 verti.cally into.contact with
Che por (FORIOF Dhio s Gl 85 FERsE Bt Ceso b U ra Y e il 8BeAC 4 e
sl ot 1959ades 1090 dnduroBY romahé epédice Pefdn A thd) Grain® 92 96 rdefinel 8F loeseur ge t he
| ock nmenber 194 against the drive 62 to secure the |ock nenber 194 to the

por t i on onfigyrations r Bhase 290 alignment sragse 18R andl98¥t oloRne ssetiateddft BRYLYS t he
frame 2 Lent t i iRRks of the
pr esent gllgt;?\;ﬁéé%?(lg gﬁgn‘%g %@%&?n@?gﬁ'dt %gqagggr%?'ﬁé’a%g%@%ﬁ%ﬁgﬁ?@gﬁ \%\II th the
drive 62nsbatisredinttee fors of tmrsectda A 88 mbusien o dierupgen aearodeSd tnd cenagstedr 66 to

nove th upper el ectr relati: I S:
descr | baa HeRBPea el 8 dafinds e pighPoas bEfis o EHle BRELARBECAB O in
sel ect ablhiclsespace tlodyisttbevess ely o 8 fiaes 199 ané dpgottionef per frane293fin thehe f r anme

292 to define fhe tigh onf.iguration or to _be.separate t he variabl e
al i gnmenPosed Bﬁ@gati%l-r%‘é%dail@g‘(}“\‘t HB??‘F?'H%“ ARASE dg iefl@ee%%r dﬁ %‘ﬁ SS‘It‘hOPh@Of rame
292 to dghinh@ dnhBe LHRS ClecB@Rf 30HE *biRbted T8 & @edpe@iva pl@h PRINMurthgakafes1 95H and
195V of one section 180 ng% be referred to as a pair of s?aces 195H and
195V. Fdhe initiah vilus pf B vapaiiealiznmeat pagesdPrnn WHecha spasm P 1t PREYES m of

the sectjon, %s%&%eﬂ%r&m@@ ARl ;oedh@fésb&ﬁhee 5&1i?ﬂ@fﬁ@qﬁ%t2©d intfe the

respective plate 194) defines the initial values of the variable alignnment

space 198dse comfiguration. The initial values of the variable alignment spaces 195H and 195V are

sufficient to allow the upper electrode 53 to assume the aligned parallel and centered
relationship with the lower electrode 54 by varying the initial values of the variable alignment
spaces 195H and 195V according to (as required by) the aligned parallel and centered
relationship of the upper electrode 53 relative to the desired existing orientation of the lower
electrode 54.

[0071] In addition, the apparatus 100 may be described as establishing positional
relationships in the process chamber 50 for protecting the exclusion area within the edge
environ 80 of the wafer 58. Embodiments of the present invention may include the apparatus
100 configured with the lower electrode 54. The lower electrode 54 may be configured with
the first electrode reference surface 56 to support the wafer 58 to be processed on the edge
environ 80. The base 52 is configured with the frame 292, the base being configured to

mount the lower electrode 54 with the first electrode reference surface 56 in a desired



whi ch a space 195V is between each of the plates 194 and the portion of the
frame 292 in the |oose configuration. Such adjustnent nmechanismfurther in
the formof the section 180 nounted on the upper el ectrode 53 and

connected to the respective plate 194 further defines the initial val ue of

t he vari ab%ﬁéd'(]og%;nt spaces 195H, in which the spaceplfptiisnoel Wween the
€ sc

sl ot 195S an rew 196 is attached to the respective portion of the
frame 292 in the 1oose configuratiefn. The initial values of the variable
al i gnment spaces 195H and 195V are sufficient to allow the upper electrode
53 t o asgishmtishfor dkdcessing thaeddel salir@nsld eeiice padessingl the comshapa @ bhthiehe | ower

el ectrode 54 by varying the initial . valyes of.ithe variable alignment

spaces 18] Bndhe e%?c%B&ﬂPﬁﬁls?‘B%% é?scof"sgﬁ?{f‘é(ﬂlt’ Bﬁ?)mipﬁ‘étwﬁlﬁa&ﬂgld& o §| | el and
cent er edecdn@! iadettOfshtdd 6O ahd €0 UPPHOBRCIHE Rldusich hh dtdnvel irea UhEfralasi red
existing orientation of the | ower electrode 54. 100711 I n additian, the

appar at (BOCESRNgraRpe ardelrerodsed ingondguag Ml Fherfair‘bf}é?rfqdﬁ ﬁ%lfFre‘.“'reé}“eﬁ‘ieéﬁs hi ps in
the pr oqg Sén@ﬂgiﬁt}ﬁ&un? ﬁlefiﬂgeﬂpégﬁ%ﬂ? frle st liR@rUALUHR A A8 Tl eReddi edge
of the wafer 58. t he

envi ron _ odi nents of presént invention may

i ncl ude refenappafaat 65 and (O insort fsurdace A1 piralle! ke elpakedearBraneosisfagnbl. The

| oner el.gctrode 54 conf l.qur W th .t first t f rence
surface 1h§n§1ﬁ%p@?$%t %g; %/?/a?oé]?g‘gg‘?? T B vﬁlrt%(?%s g%‘{(ﬁ d }]e%trﬁﬂe:e é%ggd ](g‘lcr{le\?i ron 80.
The basel&ods st anfehd uf €@ indekthed hehd fine 293s coffgubmiseitlh diengpeofiftigur ed t o

mount the_lower ele ode, 54 with the, first el ectrod ef erence.surface 56
T e I BHO ST S opor e GoRients SPeace S48 TarIe] Bagq Gt Brie

pr ocessiBrdREsRESE TROVK RV 48Gs nfgited sdhAGRSHWaBfikthR reRAhEAurfasemg 70 of
the wafer 58, The process exclusion insert 69 is configured with the

r espect imaepuiththeefirst plegtodsnefereaescmiod A & suPBER e BXMEX 4aithg dow e
prot ect 'da‘&gg&e sENGIMUSE Bhr %&%ﬁ%@i sfee 248)and HRMipRRF AGESS kddetencthe Upper
e wth the thir

el ectro I's configure el ectrode reference surface 61
t o r enowatfhee 246 umthetdegirddrsientati@Opanilichto the fifst elettradagefereneasuffaceeS6 Stheagai nst

the third el tode. reference surf 6l.a i [ r. 1
paral | eIéj e?ﬁilseﬁogg?fr% & &‘3?@?3 eé%gcﬁ'rr ggeé @i%ﬁafﬁgagﬁa&%lr{fg&]tat ﬁ“fi‘lﬂ'ﬁ%rt%ure 244
i S conf ieeerodt fefefenids surflict 1 themopyidy supberc theagpersBcandt Jlomethe fipfueciddode 54

instead of the insert 69. The fixture 244 js configured with the upper
1t ure Vil e REo LBl Flsbeo et et fedrel Parbih oenle Boce 24
paral | elupb&ﬁmey@@gﬁcefshﬂdém@_reference surface. The fixture 244 is
configured so that the |lower fixture reference surface 248 nates with the

first ell0¢12 dde adurer Bnbe fow phde Bukege 66 shuren thhdrame i indotha vgpert he
| ower qh&abiods B4dstlic! BB IdoXd Wbduhish CHACIR Uit CBnRdRajRd e

upper fixture refere ce 246 Int esired orientatioh parallel to
t he fir sieswibed bbode Inshe lene eordigufation tcadaffier 66 defines the variable alignment

spaces 195H and 195V between the adapter 66 and the frame 292. The initial values of the
variable alignment spaces 195H and 195V allow the upper electrode 53 supported on the
fixture 244 to be in the desired orientation. In the tight configuration the adapter 66 secures
the upper electrode 53 fixed to the frame 292 with the upper electrode 53 in the desired
orientation to permit removal of the fixture 244 and mounting of the ring 110 and insert 69 on
the upper electrode 53 while the upper electrode remains in the desired orientation to protect
the central area 70 of the wafer 58 from processing and to remove the undesired materials 78
from the edge environ 80.

[0073] The wafer 58 is configured with the wafer thickness as viewed in FIG. 2C in the
direction of the axis X. The insert 69 is also configured with an insert thickness (i.e., the
alignment thickness 270), so that with the upper electrode 53 above the lower electrode 54 in

the same vertical position as the upper electrode 53 was positioned when resting on the fixture



fixture 244 is configured so that the upper fixture reference surface 246
mates with the third electrode reference surface 61 to renovably support
t he upper electrode 53 on the fixture 244 wth the upper (third el ectrode)
reference surface 61 in the desired orientation parallel to upper fixture

reference alérzws%g%gbz a[ 00721 The adapter in the formpéT,ﬁgg%r kpge 66

bet ween the frane nd the upper electrode 53 is adjust e between the
| oose configuration and the tight cenfiguration described above. In the
| oose configuration the adapter 66 defines the variable alignnent spaces
195H anc443bd/inket §eadfinthie athamiegsrods A 86 betwkermgie wAB2 58 Théthe hiskit 89 val ues

of "the varjable alignnent spaces 195H 195V al |l ow t he up el ect rode
53 suppdht-ebetyren e surpce; {7 %’szﬂ‘& Stubfa‘ffeaﬁ dT}F?ema‘& CrREGPCSY it gqeh?n ®I'n the

tight Cqumsgr@m%aém %2 RLieE 65R sSRFANE the fHaRR 29PRAY isRbRldUQS nhef i Xed to
the frane 292 with upper electrode 53 in the desired orlentatlon to

permt remasiapter of tqm@verthwmneéelzetmdaﬁa rolefingtte Hy leweriahestroda ot 1S e nsert
69 on_ 18 iURBAEaFLLE HRHMS Balhid:furd NERHARC RO OUE Ul e WRbA STluile! e

desired orientation to protect e central area of the wafer 58 from
pr ocessirefgreacedsutface 24oare sppahed bnndhe siligmoentritichness| 290 hgving ﬁO’Fﬂu@ lseuadiy@eenvi ron

80, 100734 e Wakekcled Su ARTIM AL DARCRIBLEL of B QARS8 g¥i ewed n

FIG 2C*° he™axi s e I nser so configured
W th an sonigette debireikitRaBtidn ofthe uppee eleatrodgridein provided kvitashe 2piRy clesmdthat wit h

t he upper el ectrode 53 aboethe 0 el ectrode |5 t he_.sa rtical
et t PP sen fies arssn BB E Gt SO et FERRES ShERPE et PR E e
fi Xturei\ﬁ@f?rﬁ}ol%éé@%m@%e GldsUSZR0 RIcAVh7§lthe 28pet Moctrbdesd RN the ﬁ&er@lepl nes t he

i nactive process zone between the wafer 58 and the insert 69 (i.e.,
bet ween madvatediie fefine ﬂ@zn%cﬁae pigeess gpreddapioy thethigknepst4 (FIé B8Docess zone 86

has the [06'}31 @gf $eaf d%xjg‘t%oé Ql‘?a‘fthﬁfﬁwe}-@?ecgf)&evﬁefégm'e%uﬁg&ug@qs E&hﬁghﬁ:df rame

292 and |gure 0 nove e adapter to nove the upper "el ectrode
53 r el atchameaaltwith ke dxianXr thed may rtsd ercoutfer do fap xan iplestrodeiaxis &X. cdhé ilgared so

that the. lo i xture.,ref ur f 248 d.t fi r

refer enc?éecgg%f rggeéenfﬁéurgﬁ géﬁe §<}tuf aQ& Y co%nﬁutre{{]ﬁl {r%gghse %lé hzg\dh ng a
val ue eghg rebpect facthe SxiEDQfas tdb@nm‘ ®fth mpedm@m mm&mm the eliduldehRékness and
t he t hi ckness of the |nact|ve one 84 sired orggnt ation of

the uppei®elBeer Htfedi® leetrqsie o fe evﬁ“‘ff?'f’etﬁ aEFpB g&Tegctlor‘be&?rt UBPTa first

| ocat i onid.gbdt 43uGittt REpcbOWRke BEERLE BEkrRA With Bspectab @Rl grejd@ion33Pasd g on
fixture 244). The first | ocation corresponds to the |ocation of the upper

el ect r odenteangsiveface 44Ci nsert 69 nounted to define the inactive process

zone 86 ] 10 il RS chFhened s OBl it B URERASOOT that

the lo ectrode reterence surface 1S C |gure
method of orienting the upper electrode 53 relative to the lower electrode 54, as defined by a

flow chart 300 shown in FIG. 8. The lower electrode 54 has a desired existing orientation in
the process chamber 50, e.g., on the base 52. The orienting is to define the active process (or
etching) zone 102 and the inactive process zone 86 in the process chamber 50 for processing
the wafer 58. The method may move from start to an operation 302 of configuring each
electrode 53 and 54 with a reference surface. A lower electrode reference surface 56 may be
in the desired existing orientation and the upper electrode reference surface 61 is to be
oriented parallel to the lower electrode reference surface 56. The method may move to an
operation 304 of temporarily holding the upper electrode reference surface 61 oriented
parallel to the lower electrode reference surface 56. Such holding may be by the fixture 244
as described above. The method may move to an operation 306 of securing the upper

electrode 53 to a drive (e.g., 62) to mount and fix the upper electrode reference surface 61



coaxial with the axis X that may also be referred to as an el ectrode axis
X. The lower electrode reference surface 56 and the fixture 244 are
configured to center the fixture 244 wth respect to the axis X, as
described with respect to the wall 254 and the shoul der 240. The fixture

244 and el g¢t ference surface 61 are configured e upper
el ectrode ﬁ%z\r?\n ﬁ76?gspect to the axis X as descri bed V\%ﬁlﬁrﬁg@g}ggﬁpto t he

projection 53P and the centering saeface 244C. [00751 It nay be understood
t hat enbodi ments of the present invention nmay include a nethod of

or i ent i ngrdlleetouppleweetletiode cferbide rsetfakisée Such teheringoneyr bebethe ndapter 54, as
defined by a I chart 300 shown in FI 8. .The | r electrode 54 has a
desired % iﬂéetqohb?atlﬁ"?théﬁﬁ@?t%ﬁ%’ EPreW%pq%ta8€g‘§§“eg}?grmé{3’\é§6?e’e. g., on the base
52. The (076§ Wihd? Uspests 0@ (HIGhItRRI hACinalald 8 hBIdAEaperation 3044fediivdd spaee 102
and the inactive process zone 86 in the process chanber 50 for processing

the waf dhe sner Fherafepiornefasiries @l fiomnthe fower elearods refsesmet Fsiesd2 by e
confi gurd. g, ?ﬁgﬂess.e e h?ﬁf@thgﬁnégﬁag%e Wit Dolhd &REHERE BickHESRE fre WRTdrOVET
6 may be 1n the

el ectrode reference surtace desired existing orientation
and t he anpprerthiskemss B4 dethe dfagtiermrecesuzdna Bé a6d a hdcknessid thegprpenss extlysienal 1 el to
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61 ori erdeathden@dbd bl etfeieod toetht diwete 244 cThofetureek ennfigeedssir fhatcte 36verSuch

hol di ng may be by the_ fixiure 244 as. descr.i bed ahove,, The net hod.may nove
Lo an opbie rohrebeehes SRUAEC het SpHEF e IRPBECPOUE 248 FoSBoH PULS (. g,
62) to my erﬁ%td‘nbé@?d"‘ﬁ’av‘i’r%‘lﬂé vALe64uaPRERE Sfre bEME ehiSkiebas of hiE Wik 58

2008/ 097662 PCT/ US2008/ 001761 30 parallel to the |lower electr odgtref erence

sur f ace #4.of hechsesedading thradistereeiy (FKe 25a it dpfins thedneetivh @OBiGR 5 o6 of
the pl atp??ceg{é}ramfogr sog(%QUHJane Rtk hﬁacﬂﬁé «flmzmﬁﬁpﬁlap&&ﬁﬂei 00 pekenber
the netho the ho

aspects o may | ncl ude ding operation 304 effective to
space tdigheupperl asdadbtof teevafet duenalignsent digance 279 sqmeidesl sodhas when the¢t r ode
ref erenc fixtu

f 6 b hi andne ot : al b
caual S 240 i site gl PR Sol (ICTIR quAHE G bR M REREAR, Y 7

i nact i veepenns ik faone 286spans the thivd edfarese soffadelte frmothe isst esfedenteisorfacei nser t
69 secured to the upper. el ectrode referenc 61... This g(gl.di n

f .
operat i off Boan gEpuntyihat isfas SpBnas Hesy &yers T R TR IR S AR

fixture dpsraf@Nbr e ReknsOclahider 509! AeBEmotihXbbiie melkase msefrshithaed:248 and
t he upper fixture reference surface 246 are spaced the alignnent

b
di st ancengiren $havThegessics tat the agepiips oiF10rEC wbh%lffom% etohRFgE §BETBf ¢ he
vaf er 58 and, o mdlkid )@,Sa‘ﬁﬁhmﬁg%hat?ﬁ g&lﬁraf e i StRDE ek z(()n'):/é,xi@i\’ere%@una it

defines the 1nactive portion of t process chanber 5 e., that defines
t he i nackisv’e Ehwshthz eliging®) andrentedng byithe $ixtune 24 ascers svithghe same spacing of

the upper and lower electrodes 53 and 54 as is to be used in the processing of the wafer 38,
with the benefit described above.

[0077] It may be understood that the method may further include operati'ons of attaching the
process exclusion insert 69 to the upper electrode 53 after removal of the fixture 244 from the
lower electrode 54. Also, an operation may mount the wafer 58 on the lower electrode
reference surface 56. The drive 62 may be operated to move the upper electrode 53 toward
the lower electrode 54 to space the process exclusion insert 69 (surface 60) from the surface
82 of the wafer 58 by the thickness 84 of the inactive process zone 86. As described above,
by the use of the fixture 244, the thickness of the inactive process zone 86 may be uniform
across the wafer 58 and between the wafer 58 and the process exclusion insert 69, and all

around the axis X.



of the central area 70 of the wafer. Such alignnment distance 270 is
provided so that when the fixture 244 is resting on surface 56 as shown in
FIG 7B during the described alignnment and centering, the fixture 244
spaces the third reference surface 61 fromthe first reference surface 56

by an anou t he same as those two surfaces 56 e spaced
in the opgﬁroazto{;%&r?ﬁg? t he plasma chanber 50 for the rerr%\éﬁ[ﬁ%‘]o{ddmp

materials 78 fromthe edge environ3B80. The result is that the apparatus of
FIG 2C may uniformy etch the edge environ 80 all around the axis X, and
not et chjod¥8} Baedlinddntsasete Alethdd irag inafider the Gobdinghparationr Hdnthchuibizg aaxi s X
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of the ipactive prgce&s zone 86 may be uniform across the wafer 58 and
bet ween ¥HB thgLrip 628" B f2MRe process exclusion insert 69, and all around
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configured for uniform removal of the undesired materials 78 from the entire edge environ 80
(i.e., around the annular edge area of the upper wafer surface 82 that surrounds the central
area 70, and around the edge 90 of the wafer, and under the edge area along the bottom
surface 92 near the edge 90 of the wafer 58). Such uniform removal is without removing
materials from or otherwise damaging the central area 70. The operation of the linkage
sections 180 so that there is no change in the established parallel and centered positional
relationship of the surfaces 56 and 60, and the operation of the many sections 180 that
cooperate to secure the top electrode 53 to the base 52 while maintaining that established
parallel and centered positional relationship of the surfaces 56 and 60, contribute to filling
these needs. For example, this is by establishing and maintaining the close proximity of the
surfaces 56 and 60 uniformly all around the axis X, so that there is the axially-thin space 84

that defines the chamber cavity 77 as being configured with the inactive etching zone 86



environ 80 in a manner that renoves the undesired materials 78 fromonly
the edge environ 80 and does not damage the central area 70. The descri bed
orientation neets the above need to assure that the etching apparatus is
accurately aligned before use, so that in use the apparatus (wth the
rings 110 exanple) results in accurate (e. i r emoval
of the und &]2?@5)9%% erials 78 fromthe entire edge en\g/llli(';%llrjig}g‘%@ﬁ%lt hout
removing materials fromor otherw se danaging the central area 68. [00801
The enbodi nents of the present invention also fill the above-descri bed
needs byni¥ginfg arcafdihe Gk 80bdhwEen Ui deafrinataarmovitheafaférhad thedestr aeh Giatfer i al s
78 fromthe entire edge environ 80 (i.e., around the annul ar edge area of
t he uppehe ipaelsetradsrSPace 82 that surrounds the central area 70, and around

the edggy ]Q&ltﬁoﬁ@ YR BFeooial ShREGY has et digairaer sahoB@ait e gagics@nst surface
92 near the edge 90 of tﬁe waf er 58). Such uniformrenoval is w thout

r enovi nglarinap midersandingnit ovill derrepaerchat seuyn chenpe apdmodificationg paybe The
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56 and G@ymeontribute to filling these needs. For exanple, this is by
establishing and naintaining the close proxinmty of the surfaces 56 and 60
uni f or m Khetlis claimédiffd the axis X, so that there is the axially-thin space 84
t hat defines the chanber cavity 77 as being configured with the inactive

et ching zone 86 WD 2008/ 097662 PCT/ US2008/ 001761 32 uniformy around the
axis X between the central area 70 of the wafer and the center area 68 of
the top el ectrode 53 100811 Al though the foregoing invention has been
described in sone detail for purposes of «clarity of understanding, it wll
be apparent that certain changes and nodifications nay be practiced within
the scope of the appended clains. Accordingly, the present enbodi nents are
to be considered as illustrative and not restrictive, and the invention is
not to be limted to the details given herein, but may be nodified within
t he scope and equi valents of the appended clainms. Wiat is clainmed is: 33
What is clainmed is: 1. Apparatus for orienting an upper electrode relative
to a desired existing orientation of a



| ower el ectrode in a wafer process chanber, each el ectrode being configured

with a reference surface, the apparatus conprising: a fixture configured

with an upper nest and a |ower nest, {he upper nest being configured with

an upper fixture reference surface and3 an upper wall, the | ower nest being

configured with a lower fixture reference surface and a |lower wall, the

| ower f\ﬂ/ﬁ(att'i‘s{(ﬁ -n{eﬁfigrence surface being parallel to the upper fixture

refere ~~the upper wall being coaxial with and parallel to the

| ower WalAlpparaasfop britdtmgugppeppen ekictrade rdlativer tore d¢sided ienipting enkengtiore df to

receive at least a portion of the respective upper and | ower el ectrode
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desired,gxi sﬁkr&g%é}égugp&ﬁgﬁgﬂ .of the | ower electrode by aligning the | ower
feren ac o

fixturere sur and the upper fixture reference surface parall el
to the | owen Bktoct codfiguraf evithner wppef ack andda dpweenessy ithegupprs ngshdeing

| ectrod | ati.ye to th | ectrade. 2. t ited in clai
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existing orientation, the base being further configured with a frane; and
an adapeferenbeswiisa being garalieb tathe wimsr dispae refewace suiéace: the uppapwall bsisigng

adj ust abl e , between a se_confi t] i fi] Len. _in the
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the adapaRuréDh febeivé bElEst taporlibOvf theeespepive upleeaid hter electiodoraerendeent ed

in an aligned parallel and centered rel ationshi ith respect to  the | ower

¢ L p
el ect r Gudagen thernesesienting die unpen glesrodaselative o thedesipd gradng odeiation ofayvi ng
val ues ¢ det er i - L0068 dofrdite RHE0LAT EebBbdORRRp. 3.
Appar atﬂtljesFoﬁﬁércﬁl%%dg?bﬁmﬂg%nﬁﬂ%nﬁt gf*%l ghtljegecr)%#ai gurgtalpon t he g%épt er is
secur egefeentd surfacaparallebtorthel tdwér lebectippe refederat suofiee findeyl cenderingethe upper wi t h
t he upper el ectrode rermaini in the oriented relationship. 4. Apparatus
as recieleéHoﬁiweiavt‘é{Fﬁ?@F W%rrgeig‘ﬁmaﬁe centering of the upper electrode
relative to the |lower electrode is relative to a central axis of the | ower
el ectrode, and wherein: the adapter is configured with a plurality of
connec2oAgpparhtus ag oavited troglainat dutthérfaomprigingspaced around the axis, and each

of the connegtors is configured to be adjustable hetween the .34, | e
configurati &fbaﬁ%%ﬂsg‘/léedt‘ﬁﬁ a hofpmiFergn ‘iolhsélpP‘F hr%e IoN& ¢ ﬁé;[rcf(il%d}ﬁl the 160
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Apparatus as recited in claim4, erein in the tight configuration each

connectadranig and
an adapter between the frame and the upper electrode, the adapter being adjustable

between a loose configuration and a tight configuration, in the loose configuration the adapter
defining variable alignment spaces between the adapter and the frame to allow the upper
electrode to become oriented in an alighed parallel and centered relationship with respect to
the lower electrode in the desired existing orientation, the alignment spaces having values

determined by the upper electrode in the oriented relationship.

3. Apparatus in claim 2, wherein in the tight configuration the adapter is secured to the frame

to mount the upper electrode fixed to the frame with the upper electrode remaining in the

oriented relationship.

4. Apparatus as recited in claim 3, wherein the centering of the upper electrode relative to the
lower electrode is relative to a central axis of the lower electrode, and wherein:
the adapter is configured with a plurality of connectors, the connectors are uniformly

spaced around the axis, and each of the connectors is configured to be adjustable between the



secured to the respective portion of the franme and the connectors
collectively nount the upper electrode fixed to the frane with the upper
el ectrode remaining in the oriented rﬁl ationship wth respect to the
desired existing orientation of the |ower electrode in the wafer process
chanmber. 6. Apparatus as recited in claim4, wherein the uniform spacing of
t he copnnectors around.the.  axis.all i e of
t he po ARt Hgn@gurﬁloen e}aglr\rfg t%r?dp 05[ r@l gf‘ﬁfeh%g}ﬁ? glsl%g%{? e Cﬁgﬁ ef%{?%% }éﬁft{&eﬁgve a
val ue didresteetive partion anpkiemeal i gnment space between another portion of
the frame and anot her one of the respective connectors. 7. Apparatus as
recited in claim®6, wherein each of the connectors is configured to be

adj ust abl i . o] : 4 i he
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relationship with respect to the desired existing orientation of the |ower
el ect r gblsnbar. t he wafer process chanber. 8. Apparatus as recited in claim
2, wherein: the adapter conprises a plate configured to be selectably fixed
to the frane or separated by one of the alignnment spaces fromthe frane;

t he adgphpparkts b edcite@ Elame s, Mhcrd WS LEBim BRYNa b AL IPMEeRE f0uidiieupper
el ectrode and connected to the plate to nove the plate and define an

i ni ti akxigzlloscthe talignoent spaps hefimsan onpad dhe portieas of Kee Gigperand) ena eothe as
e o et f o : Ae> U o
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el ect r pdionatehd fgmethdisiotiestionaet thenespattiv dounédias. configured to nove the
spaced plate into contact wth the frame to enable the plate to be fixed
to the franme to hold the upper electrode as oriented by the nests. 35 0.

Appar a%v%ﬁarda&fs% g&ie'?@ ifi! @kl 8, M@éﬁé&ie@g}j LirGhERBARRIS if Wohfiref WHLI SES
drive secured to the tranme and configured to nove the adapter to nove the
upper atipstabledy veliagiaveunts tbheound Wer uprlee electvods fixdtkbtoattia fitaere dvien tthaigh

conprises a plate confjgured t e sel ectahly,.secur to t drive .to
dof | ne Ui RSt SR el TFACRS P dhe PRt 9 Bisusane By thedhe olghe peabPetiee
al | gNMePtnIRAS B8 Wivialhe different from the alignment space between another portion of the

frame and another one of the respective connectors, wherein the mounting of the upper

electrode fixed to the frame is with the upper electrode remaining in the oriented relationship
with respect to the desired existing orientation of the lower electrode in the wafer process

chamber.

8. Apparatus as recited in claim 2, wherein:

the adapter comprises a plate configured to be selectably fixed to the frame or
separated by one of the alignment spaces from the frame;

the adapter further comprises an adjustment mechanism mounted on the upper
electrode and connected to the plate to move the plate and define an initial value of the one
alignment space so that the upper electrode as oriented by the nests is positioned to modify
the initial value of the alignment space according to the desired existing orientation of the
lower electrode; and

the adjustment mechanism is further configured to move the spaced plate into contact
with the frame to enable the plate to be fixed to the frame to hold the upper electrode as

oriented by the nests.



respect to the drive to define the | oose configuration; the adapter further
conpri ses an adj ustnent nechani sm nounted on the upper electrode and
connected to the plate to define ini t;sal val ues of the pair of variable
alignment spaces in the |oose configuration of the adapter; and the

adj ust mrent mechanismis configured so that the initial values of the

vari able alignment spaces are sufficient to allow the upper electrode to
assunme the aligned parallel and centered relationship with respect to the

| ower ol ﬁﬁﬁd}-g{d@a@&cﬁ@{ﬁﬁimrﬂj}@vﬂefﬂiﬁ:i al values according to the desired
existing orientation of the | ower el ectrode. 10. Apparatus _for establishing
posi ti onal e spppwhsHIpen empriseoe du¥e seramskio the fagieand wonfiguisd to BI¢eusi on

area Wyt hin e i .conprising: a |lower
el ectr eadg%t%ﬁ()glﬁg‘gedtﬁ gm}é%é}%le%# g‘? %@%F ? E‘%@O‘?g?%?%%’@ surface to support a
waf er to beedapes iathepBomprssdgsatervonfigired a0 baselecallfyisgaured! tormhehlriavef r ane,

t he base being configured to nount the | ower  electrode.with the first
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edge epéég%(?%%chmk?g%e%ﬂdg?égﬁs gaiodf the wafer; a process exclusion

insert c igure par a and second insert surfaces for
protecting thee adaptdrufirther aweprises an padiestmsitn gechanisyp popurged oy ke upper

configured with a second el ectrod ef.erence surface tore ab]. unt
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refer eglga%eﬂﬁrthgﬁﬁ)se@M%Jp@iomgm&aﬁ@gr@dsurface parallel to the second

el ectrode reference surtace; an alignnent fixture confi (l;ured for use with
21

the upper ellecediogmenhmechanismvieconbgued sodhal thet witipl oalueh cofj the evariablene

fixture.being configured.w.th_an r. fixtur . a
| over | FHLRE st et b uRhy HRRBbel kIR O BB MiFa i bARAcRAd 2
sur f ac@entefel ereldtivhslfip Wigh nespeontd ghi¢ eoweo clebrbdd by Vaweap fhexiniiz vadarence
surface mates with the first electrode reference surface to support the
fi xt ur ecesndingéo thewlesires) existing @aienfation phide [ electRler e  ref erence surface
and the upper fixture reference surface in the desired orientation, the
fixture being configured so that the upper fixture reference surface mates
wi th the. sppans Gdresstabhistén@ fositi@fab radatamskips frag prdcessraiambeabfoy psatpgimgtant he
upper el ectrode on_the fixture w qtsw{a gtﬁgger el ectrode reference surface
1

in t he cHduTiPR AT MIRER 31 PLRT SHXITSR P PRAUPS RS e ref erence
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adapter being adjustable between a | oose configuration and a tight
conf i gtw be¢ prgssedhon He ddgesevivmnf i gur ati on t he adapt er

a base configured with a frame, the base being configured to mount the lower
electrode with the first electrode reference surface in a desired orientation for processing the
edge environ and not the exclusion area of the wafer;

a process exclusion insert configured with parallel first and second insert surfaces for
protecting the exclusion area from processing;

an upper electrode configured with a second electrode reference surface to removably
mount the insert with the first insert surface against the second electrode reference surface
and the second insert surface parallel to the second electrode reference surface;

an alignment fixture configured for use with the upper electrode and the lower
electrode instead of the insert, the fixture being configured with an upper fixture reference
surface and a lower fixture reference surface parallel to the upper fixture reference surface,
the fixture being configured so that the lower fixture reference surface mates with the first
electrode reference surface to support the fixture on the lower electrode with the lower fixture
reference surface and the upper fixture reference surface in the desired orientation, the fixture

being configured so that the upper fixture reference surface mates with the second electrode



defining variable alignnent spaces between the adapter and the frame to

all ow the upper electrode supported on the fixture be in the desired
orientation, in the tight configurati&n the adapter securing the upper

el ectrode to the frame with the upper electrode in the desired orientation
to permt renoval of the fixture and nounting of the insert on the upper

el ectro whil e the upper,.el ectrode renni Rhs.in the ' [ jon to
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wherein: the insert is configured with an insert thickness for defining an
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Apparatus as recited in claim10, wherein: the first electrode reference

sur f acgrdosssegif i gured coaxial with an electrode axis; the first electrode
reference surface and the fixture are configured to center the fixture with
respect to the axis; and the fixture and the second el ectrode reference

sur f ace1anppaant kgtocied irocla@nl @rwhidiein thippafer ¢ anifipackd witli b watigpkickndsg t he

xts. and wherein:

the insert is configured with an insert thickness for defining an inactive process zone
between the wafer and the insert, the inactive process zone having an inactive zone thickness;

the apparatus further comprises a drive secured to the frame and configured to move
the adapter to move the upper electrode relative to the lower electrode; and

the fixture is configured so that the lower fixture reference surface and the upper
fixture reference surface are spaced by an alignment distance having a value equal to the sum
of the wafer thickness and the insert thickness and the thickness of the inactive zone so that
the desired orientation of the upper electrode is provided with the upper electrode at a first
location relative the lower electrode, the first location corresponding to the location of the

upper electrode with the insert mounted for defining the inactive process zone having the

inactive zone thickness.

12. Apparatus as recited in claim 10, wherein:

the first electrode reference surface is configured coaxial with an electrode axis; the
first electrode reference surface and the fixture are configured to center the fixture with
respect to the axis; and

the fixture and the second electrode reference surface are configured to center the

upper electrode with respect to the axis.



