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BACKGROUND 2. Field [0001] The present invention

rel ates generally to sem conductor manufacturing and,

Methode ofianidi Appardtys Foo Albgamgt BlectodeallnghiBrgcess Chamber To

el pedteefiah Eﬁcﬁnsﬁ’ér?%%é W'i't%'ﬁ*i’?{n g@%hﬂ?oﬁ@fﬁnﬁ/e@f&r

process exclusion and PLOGEsS P rformance in

process chanber for u*Yact uri’ng sem conduct or

waf ersG. 3. SeeesrAm. lB)ﬁlepﬁIIt,«hG’l/[FﬁJha&@d S ID.[BRYete

Vacuum processi ng chanbers have been used for etching

materials fromsubstrates and for deposition of

materials onto substrates. The substrates have been

sem conduct or wafers, for exa{a}I I n general,

accurate processing (a %h yi el ds of deV|ces)
5 kaﬁ expected to occur in a central area of the wafer.

merous difficulties are experienced in attenpting to

[0001 P! bﬁefs&{tymp&ﬁﬁ)ﬁsr%la&é%egémfa% t8Nsephi®HdhEBR n@iufactiRihg &d, more

upper, surface of the wafer, wherein that portion i's
particuleiyseie rppivetus eft alagmag @l&caﬂ@sanpﬁepmcﬁ@r@an@dg@ dé¢finerrggions of

er that su central b factu

proces§itfusion 4nds SE P BHERGRIAFEBRE BhUsqRorfisc CHabep, fyfo manufacturing
semicédaties waferar ea” has been defined between the central

area and that peripheral edge of the wafer surrounding
3. Descmgtion efithedelaiedArt No atterrpt is rrade to provide

es in si.on area.

0002 R D ke R b oSBT {rot BBR A G g Hostrates

and for&dtpbd 1o@ro¥§naté'xneq§%hfoe§’ulﬁﬁ‘9t@§' The sﬂﬁﬁt@a&é@h&ve Béen semiconductor
process- by-products (collectively "undesired

wafersydoreexampe.) ,Inegenenal)| asteratsr pnoe@aing (end tthus kigheyields of deVlceS) is

expectf o SF Brvbra b ai of BB 15k NUTBRPp ARG e gPSfenced in
attempttilﬁg thecBlirate®N Brde8isOte L e P 61 'ap%kﬂﬁ%ﬁ o?qgt%p,abﬁﬁpﬁé?t Qurface of the

tom area of an opposite (bott surface o
wafer,welfeegin th ogmotnhﬁ betwger the cgnigalraoga and aaleerwhomés@obfttbe wafer that

oo eSS4 i SFuC ARG 7 b R U P, P s

area” hie beQf ABfiRAY bERen tﬁa%‘éﬁtranﬂ@@ahaokhmab@fﬁp@kas émY¥ of the wafer
general ly accunul ate on the edge environ. The

surroundiog thdt gentorl ansy Ne agempixs erde ve pravide aChept@lels idewiges in that edge
1 E)oces& ng of the central area must be interrupted
exclus , in general, it is desired to keep the edge

[0003]eA¥AiERAND HuARE ithd |d¥s1fe'de&66es§1ﬁgaﬁ the ceNt@dlthréd, alidedredf deposits,
mat eri al "particul ates that may “r edeposi t back onto
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 “edge 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



the active device regions on the upper surface of the
waf er. Such flaking can occur during any nunber of
wowdosotsendl i ng or transport operations, and tPCEUS2008/001761

is a general desire that the edge environ be

periodically cl eaned (e.g?, etched) or nonitored for

cleaning (i.e., etching) during the nunerous _
substaptigtyedednnep apteranoiddtakingsefdnaterigl gprticolates thaimeayrrgdengsit back onto

circui.t device chips, fromth rocessed . waf.ers. The :
the acfiy fithice {5iRnS oxi g WBper A AC PR P82 St Bl car OCour during
any nunite of WatR hah@imes: eindpSrt 6perBsrsOsH Cthas, @131 Agenkerhl @Bsire that the

attenpt to renove the undesired materials fromthe

edge esdligen daveriodicaldy gleadadotag hesckad) or enanitgecdetoy ickesninggfe., etching)

auingGy oS R el eyl AP Rabesspcechip,

from tREFRdctRe@FAE ThallesiUe PratesuRtofand aérttallSreh has been interrupted to
accurately aligned before use, so that in use the

performppel aenierdi¢ elsaiing in #n aitesnt 42 eenfevedhe undepirest mpterialydiom the edge

. of the. undesired terials fromthe enti.re edge .
envirofy, gt QRO \ALE HOUEC PRROT RS el P&1 siof POfATE) Sithgppgl withou
damagit®feidegicéhe central area. Summary [0005] Broadly

speaki ng, enbodi nents of the present invention fill _
[0004} Ineviewnekthe fonegoirg, dheredsta nfedeivbasgingethat suth nepded apparatus is

| at.ed lication that provide sem conductar :
sccurfgly Siec Ry r b U B el b AW deBlygee (e, uniform)
removaleFthaLfdésaod aiserRls REMARS SntR¥ CUES ERAraAN ditAbACRADVing materials
performance in a process chanber for manufacturing the
from og etherwisd demagingéfeerentralpien. appar at us of t he Rel at ed
Application may be configured so that a process such

as etching is excluded f ¥ central area of the
fers, and a progess.s as..etching i t. e
D g T

of embodianfteof ThoOfRAINNEd PASSIRALion NHANDioYMef kérhicbhid@reorngRdsfacturing
by assurlag t hat el ectrodes of such needed appar at us
apparajiyse carfignred efoy dafingnee geppstter eegipns, ok Progess axspision 8 hprocess
needed. appar.at.u I ' . at O .for
pectorf et BRERL SHBRY bE BRI P ebieontb e
appara@0sT tBE Riel22¢4 Applidaeidh niNBy EotdiglRidesol thhtSa proosdstsuch as etching is
ot herwi se damagi ng the central area. [0006] ==
excludedifiom therrestral aremel freoxalprs, prd/e Rracsss svel ap ctlingels allowed to be
rat us r_aligni ' a > ) .
pctor PP 39 80 50 L 080 Mt Loy B6008 3R Mo nvion 1
these rfeedd by &ssibyg BRAt €6ttfddgsbLsichintbdedmpp@pak afd adcUrately aligned before
reference surface and a | ower fixture reference
use, s& thaf aseopsuchl nestled apparsuupsseits i Jacurate feeg-eprifere) removal of the
unces R4 T o) A S S R SO bR o or
otherwi®f RheRaR thetéateateq. Ori ent the |lower fixture
reference surface and the upper fixture reference |
[0006]s Entbadimgnds af thel present fvepiions may juewde appaspiap der aligning first and

second® %afcgd: ?efer-mcee 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



upper fixture reference surface may be configured to
support the second spaced referencesurface to orient
wao b@spesend spaced reference surface parall el POT/UB®08/001761
upper fixture reference surface and parallel to the
first spaced reference suﬁface. [ 0007] Enbodi nents of
the present invention may al so provi de apparatus_for
surfacg ¢ erientrihe serongponced| reterense surfedeapargléel tto the dpper fxdure reference
exi st ] tion .of |.owe | ectrode in a wafer
surfac SER D R BT ple et BoePiile g conti gured wit h
[0007]eEmBbdinRAGESHE fRéRnt Mvehiidnuiy 6 P@videndppatatigdfordridnting an
an upper nest and a | ower nest, the upper nest being
upper elatrpeurdetivg toha adesiigrbexisting pripwtatiess eg @nlowes placiede ang wafer

an, upper I l.. The, l.ower nest be. configured w-th a
proces? SilPARF) salelecrarE bt RE BT ec iR ) A By be
configh®Rd&¥itH Andlippee nésthid & Mieerhiest! e tipf@ihebEbddad @dnfiglirddavittah upper

upg;r fixture reference surface. The upper wall may be
fixturecrgEexense switade andcdanpenpgr well. (Idetlowen mpsemayidie iconfigurpd @fith a lower

t he upper. pest and,|l ower ne be.configured to
fixture, der BB e R S 8 vall” ofne ey i seBitbis iragp nay be
paralldl Q¥8he @bp&it iR Fgéeh@naefabl fBkeuppbhevdIEfia§ W t®Xial with and
t he upper electrode relative to the desired eX|st|ng .
parallep ta datlewe¢roralbf Eacheof ithpwnpeenest andlgsenyeshmayiersgnfigered to receive
gwer..fi xture reference surnface and the er. fixtur
at leac} §riion Bk U5t Paer it B nt retiPEGE ulfhte!” Fhe mests
orient fiR peNElectideralafveiotthd MehiRaeRIstiNg ofiBiRatidtPET the | Redrleidtrode by
~ relative to the |ower electrode. [0008] Enbodi nents of
aligningtbe fovess dinture neferenco purfagy apd dhe wiwenppararefienagrsurface parallel to
est abl.ishin ositignal relationships in a process, ..
the 10§ ABLORRAPER b AR anf B e B8 el B R Rative to the
lower &d&eogenvi ron of a wafer. Apparatus may include a | ower

el ectrode configured with a first electrode reference
[0008]sEmbediments efiphorpresenivaniegntion mey ppiovisiss appasatus Her exstpblishing

.. environ. .A base may be configured with a frame, the.
positioggtelaionsiiips, Btk pigtisss STl B oRProfsrenE gl sRolupigR Apeg uithin an edge
envirodot B walf®. fAppatangl B8} MeRRe he6WErMEErodd Edeirddwath a first electrode

desired orientation for processing the edge environ

referengadurface tohsuppridlauwiisn teybe presfessed eonnili eadge Anpiress edsbase may be

excl usi op_inser .be confiqured wih,parallel first
config G IS oG br TR REGBE RS G FRpBLDE ARG TecToat Widkhe firs
electro@¥ GEffn0d SRR ih0desREPGEEHtalich folNpro®iRsihg hee6ddeOstirdRYand not
be configured with a second el ectrode reference

the exgusipmercatad thewaleablA prasesstexchisionrinsert may bp comlggurd stith parallel

insert surface against. the second el ectrode referenc
st ar B W SF R e e PEREe B PR B B woper
electrode GHydbet @Fighesdiew R faedeehtielS¢tf Jde Gefereide 8LitfEIRM®NMemovably mount
fixture nmay be configured for use with the upper

the insertegith Buelitghinsem sutfangeagaisetie rseenand; dleatewdy referange surface and the
red wth an upper
ghment fixture

insert. .The fixturge. m confi
sccondt PISEH hustaFg Parplc e FRted St FBERe Flaggts? vt
may bé @bEfiQRe® fehideawRh Pidd appetleldctolld @nd BRETowek X%ldétrBde instead of the
reference surface. The fixture naé be configured so
¥

insert. t Hhe fixhwe Ineayebe eondiguras with anampper Suturetafenengeesurigice land a lower

ﬁxturetrlgﬁerér{c% SsBr aclzeef):grarll?eq %o rtheef Eﬁp%p Fture 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



surface to support the fixture on the |ower el ectrode
with the lower fixture reference surface and the upper
wo pooB9 62 ef erence surface in the desired ori ePtHUSING/001761
The fixture may beconfigured so that the upper fixture
reference surface mates wi%th the second el ectrode
ref erence surface to renovably support the upper
configeledcsor dié the upper flixkire rrefefgnch suni@cq ppades alidictheosreond electrode

reference surfa in the,desired, orientatio aral.le
rferercf FHECG p Eie Gt ot PP EF P EREEOEubd BB RyPhne upper
electrode aRfeBdncBBYrface e tNe absiteld Corien@i®naptealidn&o URP Qlpper first electrode
el ectrode, the adapter being adjustable between a

refererico sudacsorin adaptarinedy kenketwean i dramsranddie wpnesglectrade, tee adapter

.|l oose, conf.iguratjon the.adapter defjnes variabl e
being ARSERE ReE 3L1oBR: SRR AR AR hnd B lOR oo AR, LI ghe loose
configadation thd @dsiee Hefleg ClaiabR Alnafnt Ypaes tRevédn thBeadapter and the

fixture in the desired orientation. In the tight

frame toorlfoivgile apporeledtiode drabr sppsdedprethefixdurg pipthe dsbisest orammgation. In

. t frame.wi th the u el ectrode .in the.desired
the tghf eorbur{ B8 Pehi fech BngUs PoEF SRERpH Jo RSAERE W the upper
electrdd® i the @ siadd Srit@itdtiones berdilt R viPeRhe BkRed AP oWiidgof the insert
the upper electrode remains in the desired orientation
on thetuppprr easrode ttaleghe uppdr slectrodarenraims iprthe destied prieh@iono protect

th (ﬁ)érrbodi nments of the present invention nmay provide a
© CXGEY ALY BTG PIERYSTG an upper el ectrode relative to a

[0009]! EYB6difleREtfOHE pRA¥AIRVEntRAShAR Brd¥XdeSh nShQT LBt @ftingMan upper
in a process chanber to define active and inactive,
electrode gelayize 2ormelowen déntrode dering « dasindr exigmgppuiematiimi a process
waf er .. The .net hod may conprise an eration includin :
chamgE e S G At 8T e P e At 4 Popioreneue bl i prgesing
wafer.| THE el RACHAP A8mpREEHEBF@atfot mek@inEBdonAgurif b electrode with a
desired existing orientation. An upper electrode o
referencef awroaece Auloivge el¢otrode rplsrance enrface peayab¢ én the deswsed existing
. |lower , el ectraode reference surface. ot her erati on
orien4i"T AfpPsF S5 FERE SbieCaF s bl Biaii R e tower
electroBb b RERCOsLEBEL D AMBHRE loBbration ks te@iRFarBY &old @fupper electrode
reference surface. Yet another operation secures the
referengp pairfaed evientod earadleh tolthe, owes ¢letirpde trateranspesurface.  Yet another
el ectrode, reference surface, parallel to the |
operaiffn S bBhanT SpBrERER- &l 5K rRRoB Pl g beh HEhrode reference
surfac@Parhifdl $6 tHRAVRYES ecticde PéTBrefld durfde.i N the art, that
enbodi nents of the present invention may be practiced

[0010]viit whid e obwims;droveever, &6 onthgkdBedsinetbe pitcthdeeraboaiments of the present

. ot her j nstanc el | known..progess _opgratigns, haye .

inventigp gy, BEASEGET Wit fomg 8o 1 HAE et et oL Ag instances,

well khdi#n Bf&%ﬁ%opeirdﬁ(ﬁ@hh%‘not[&_@ﬂ HbsdBibe@fin Beaitfih BidePMoPio dB¥Bure the
Drawi ngs [ 0012] The enbodi nents of the present

presenf myemianen wi || be readily understood by reference to

the acconpaddtty HhsePReSipHoRfRe IDedgber ence
[0012]%&(’5@#{?&%@&% %?%eepljegéﬁ? imehti§i %ﬁlﬂ)e %a%ﬂ? rl]ﬁlﬁersf?)rdg 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.



[0013] FIG 1 is a schematic elevational view of a
process chanber of an enbodi nent of the present
WO pwengicen in which a plurality of positional PCT/US2008/001761
rel ati onshi ps may be established between a base, such
as a bottom or lower, el@trode or chuck, and an
upper, or top, electrode.[0014] FIG 2Ais a viewof
[0014]arF1E6nR4r gedvisor of amearged @ortion; ¢f Kk dhinowkichfong 1pd the positional

. sitional, relatjonshi is.illustrated tween
relatiofigy by BRarEL BebliEh ab B et U EPE s MRET feprrpde and @
seconPREQE e sBHBILITARe Bplclrfedef the top el ectrode. [0015]
FIG 2B is a cross sectional view taken along |ine

[0015]2@@3}3 I$ a:_p(gss sgctiongl| ‘(igw_rtalgqnn@m;:g ting QB_d%B in FIG. 2A, illustrating a
o e B e O RE LB G IR b o

electrods. @ cross sectional view taken along line 2C-2Cin
Fl 2B, illustrating an enlarged view of the top. _
[0016]elfl6x 2Coer cropd sagtioaad wWew akan plangdie 2eCuisi k. i2B8s eltystrating an

havi n e second reference surface at a center. ar .
enlaraff 100 ob M R SFERE Slrried BiP RgPoRc B aioggou Baving the
secondREerba@nNalfab€heh icepehhiRaMbe et il fefdréicer RFREEBERE in the second

~ surface, showi ng a generally C shaped cross secti onal
positiopahfelagionship ovittofheofimst eaferenéensumfacef shioveng argenefally C-shaped cross

._etchi reqgion. [0017] F 3.18S. r0ss_secti onal
sectionl) §op P <donp GO feat SR PR FE wer
[0017]SFTEE Br 9 AroZNeWidHa] VR iﬂﬁ§{réﬁﬂgta%f€1d§1§)1})6ﬁ§d BY e Tow8 Slectrode,
‘to enabl e etching of an edge environ of the wafers.
showifg) @p8ind-b@tom edge alefihing nngsvwotenkble eiehihg oé an- edgerenmiron of the
1, showi ng the spacing around a wafer axis of sections
of a drive that operates through sections of an
[0018)3H3. Atig R pRarl ViBla8InT oA 1i¥RILY RYFIdREL, rsﬁéﬁﬁlg]nﬁ%%@rnfgza@&ﬁm a wafer

into the positional relationships. [001 i's

axis ofasectonsanfgedrivy thesopseates hraighwseetvons aif en adjustabledirgags for moving
in FIG .4 show ng one section .of the [inkage in a

the reler%%GeWé@c%solH%V%ﬁgg 'ﬁ%l}??f atfoélgl?lp?'t ate orienting the

[0019]SEEP A [sefneéftitged 15§ a&Biondltiew RARAUn e AS A id BIG. 4 showing
reference surface that is in a desired existing

one seotipref ahe dimkag® O @] loebeded 5@nfiguratior i drgjbithte possting the second
sectiponal .view show art of the lLinkage.shown,in .

referqupéuré ¢ \Ylfﬁ EFSSP? tﬂonﬁgtﬁé{ ﬁfgrlgg%ee SI]-lrﬁacg R%?tgﬁt o8 qdesned existing

orienta#ti@ff 1 guration to hold the second reference surface
oriented with respect to the first reference surface. )

[0020]] B02.13B H$ @n eplacgaskerosesactionsd| view shownigaparonf thenlenkgge shown in

in .El 4 how ng the .configuratiaon. of an f the
FIG. %Ab Clrl}lgﬁiélngftg? El\gl(%&,l nd tlﬁgﬁﬁtﬂgc aiitgure%&ni tg.otéo?% ?‘665 gecond reference
surfacS 8Gdrt QW th YdsB¥ét 3o tel fREt referdnicEsurffre, i N whi ch the

process exclusion insert and the rings have been

[0021]r Ffio Yemtossi settigytat sieiwnigken 6m kneipd indflGudeshawing theeconfiguration of
“?}ll ect { odesf )
one of the sections of the drive.

[0022] FIG. 7A is a cross sectional view similar to FIG. 24, in which the process exclusion

wafers

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.



shown in FIGs. 1-3 to orient the first and second
reference surfaces and establish a desired positional
Wo edoandseshi p bet ween the | ower el ectrode and PEEUSIIPE001761
el ectrode.[0023] FIG 7B is a cross sectional view
similar to FIG 7A illustrating the upper electrode
resting on the fixture to orient the second el ectrode
[0023) EfGerdhisen engss mceomltmew ewpltio FdGt Ta, fliusisatingethe nppereelectrode
restmg)%];hgtfe %H’%qgf%?% 5‘%‘? Islgcd)nlgfelegﬁgdgwﬁ%g%r?ﬁﬁhld{glg? Wllth égspect to the first
referef¥e®8ARde. | Nvention for orienting the upper el ectrode
‘relative to a desired orientation of the |ower _
[0024]cFiéxt§ oz fiow ehankflepictprgoomesationh afisemethod ddfaneecnatidiment of the
nd i nact ocess zones in rocess .chanber. .
presenf, geysefiogy i priGUEc i WHRE 0 Baea GG 0 ch o eGP of the
lower Eié@trédéVlﬁrht W er wdc&ssb;ﬁsﬁﬁa BRIARE RtivierAMiAfeivE ?kdcew AMes in the
detail ed description, taken in conjunction with the
mbcmachmnbanylng drawi ngs, illustrating by way of exanple

100253, (HicR s S A DR ERPPHRAN U058 F R ph il become apparent

from ﬁf%' k&mvﬂgg d&‘%ﬁfe‘dpﬁéééﬂptl&kl”ﬁk@ryﬁnsé)ﬁﬁulfc'u@nd@ltﬁ' e 8Rmpanying
forth in order to provide a thofough understandi ng :

drawmg‘s didstrdiimge oysway afhexapipés ¢t principles i dnembadingents ¢fethe present
nt parent, however, to one skilled in the art that the
inven ﬁﬁesent i nvention may be practiced without sone or all

of these specific ggiai]s Dﬁb@&?ﬁ{)l\! nst ances, wel |

known process operations ave not been descrlbed in

[0026]dﬁlttﬁé FolidWiRg Q@srcrlpﬁ’&n hAmRRRS Yp&ifidetMILHE BéL ToAN BNbideNto provide
[0027] Enbodi nmen t he present invention described

a thorpegloundérstanding ofbenlecdimenss |thetdie neesest iinveston.cndilt berapparent,

manuf act.u confiqured for
nowe gE 18 pAF WP RE B P i SR e lont Mo, RS PIRUERL without some or
all of Me§d PebBRRLIR. B AHhACRSENEANIIE kndwh proves Gsekationd Batd ot been
senm conduct or wafers. For the process excl usion, such

describgdpndatailgn prder bet te ohsdugrithe dresenttinggntignpr ocess ( e g.,

100270 Hepls orTAE PR sbleR Rl A HERE bW TP heBgh Efgporived needs

in sem®onBdi6r MhATESSriNBYp éﬁﬁat@d doABaret Qoxbd%ﬁnﬂ%réceﬁérﬁﬁQe%Bni B€process

waf er only on the edge environ. Enbodi nents of t
exclusmnesa@dt mw&mtp@fpmame tiRede Diessds Ghambsy ufqrngmtrwﬁ'ctcturmg the

semic SFEIPE SAEE *hor P PoeRRTHED MO0 ol TR ot 4B o ata
proceshI F(e 39 Ashih®) RXGlUdRJek &I thE ckhitedD 4rBL of @Ré Falferdl €ForOfhe process
he wafers, the set up al |l ow ng t he exe Iary etchin

perfonpiwweﬂ@ @@rrtréarm@tcfmgrwcgﬁl yay, he wHewedi ¢ erwrff)m&\e%@n ghe wafer

nt s sent Lon fi
only opElé SV\('%% g&gog O%{rﬁ)mﬁl cts %fitilﬁ Brf{%f'?‘ﬁn‘{%l jon 11 \é'glut&lge heeds {)y assuring
that elebtr&iRE®TtsuH ab%ﬁat%b‘ t@a@frdtélgt alidatd BEfodd usd.C h Meis manner, such
chanber of such apparatus, in use
apparatus may be set up so as to exclude etchmg 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.



t he etching chanber accurately (e.g., uniformy)
renoves the undesired materials fromthe entire edge
we@ewsogiee2 Wi t hout renoving materials from or oOPCEHUS208€001761
damagi ng the central area.[0028] FIG 1 shows a
process chanber 50 in which a plurality of positiona
rel ati onshi ps may be established. General lé' t he
p

[0028] 646t | shews adiragdss abamnhss SPaip whick ot pluralish abipeationad felationships

n 0 r 3.k

may b% g%%olgfie(g O_ge%ﬁélﬁg Fhé? ﬂég#&ﬁﬁl re%aﬁér?sgﬁ Ssglq 2636 rreasl)t/arﬂ)kljlélpe% between a base

52 and @y, Pd upPerVelebirédd SHART the @haribért IOM ekt de?dlE th®base 52 may be
chuck) 54 having a first electrode reference surface

configgwdiveiths ¢ fgyeart orbatims elesgody(dsshpgkg Sddwsing afirshelectrode reference
surfac? tgrgrgé I@ﬁ%&{r}] i‘rwath €Lg goe gé rgg({%epsreg 0%3%, %t%h{ 2Ar\%}anfpg1;e.r dxﬁ]ireed process

€ undesire errals from
suitabl¢ @oefenfiviipt the dedddediiatddial soosth g efdr WL kdwshes eRefiede 53 may be
el ectrode reference surface 60 and with a third

configpgeflayithhe sccond plgeodireterense gpifeqe 6 andrwidue tieal reference surface 61.
canf. gur t.0 provi de power, for ocessin he
e u§F A VP P BBk blerDREREEENME hfipagred water.
[0029]PPIC. | 0 sRbwé lafe enfargdd horsion alfi FIG. &, fillistiatifg at figt of the positional
_positional relationships between, or with respect to,
relatiopgfeps betaween.epie matic eespent ftac ghes Grsg rrgfergnse seefdpr) 56 and the second
ference, surface .60, r Li shi e . ‘
L G e I L LR

the badaSearkPconfigufeditlga efibyditnenBer LA nivest, swwh a3 o Wei@rassembly
nmotor, such as a wedge assenbly 64, nounted on the

64, mayated agpthe bpgg 521 BiGd asoshows 4 linkiaae 66 gennssieddretseen the drive 62

ot PSR T 0 A0 BRSH LR IR SR e o

desired@ofi@faticthedwedantharéspocthetisemdisbeondas feesice Earfades Sb add @0, e.g.,
second reference surfaces 56 and 60, e. ? ,m(gar allelism
parallefismiaidhg espestivp fiestfand secoad defewaensirfastes e Ao uTightcaing of the

s B30 o TR0l AR RSB s, e oo

electrod®'$8 $o Edigblish ﬁ?,fosi@iloﬁ@ltrl%l@d_Snsﬁﬁ) foe pagtahld the waf@o Iht ieflagded view
rel ati onship for processing the wafer. The enl arged

of FIGy 2w8o?C shaw thap mogineche HpRerelrsirododd mgy caesedhpesspective first and

second’le e%x'ic%ds%rf%?esr?é’ancdag(g% §.06 [)éfeftRz%%'eX& Bq Lot Tﬁ‘é‘ﬁmsv%%ﬂ%ay be
reference surfaces and B0 10 MOVE T &lati Ve 10" eac

from tB¢ st podifionaTa¢RBAhipTEIGO 2 Al 1@ @ sebéhdf pdsitionBDdldtioastep shown in
relationship (FIG 2A) to a second positional

FIG. 2€ennd bask#8rip. shown in FIG 2C, and back again. [0030]

F 0 t I e b ' a r
ous0fF 26T OBEL BLECHETHE A IENARSE ALk o
extend®Yaddalpoid sheny » pagioatof G8dckeT6BE. CThS Srosesdctiomdlview e1VFIG. 2B

of FIG 2B shows the center area 68 as being circul ar
shows ghgicenter afed 6% as beingwiraplapardhieeralgt S hpenga cepter @batisX. The

[,S.n r a i qur f
center grreg%ﬁ? ndt )pow%!'redoa%\ﬁ?m%g?c( &%g@ﬁ%pé%ngg gﬁoggg’s es(gg.ltsfogﬁ}és%rt 69. FIG.

rrocess exclusion in

3 shows"th&! the Gksene6o ﬁl@y%@ﬂ:ﬁ)hﬁ%ﬁ@@ widht dh @Rer (OB @ppérd FrefeiRped $urface 691
reference surface 691 that is nmounted on (i [

.e. f d
that is fgpnte@N (e fiKeddp Lihe S Esfarpagesugage o of the uppissiectrode 53. The
upper f&elfegrgrtn({eo&?faég’ 691|T$‘Fthg RREF ik %é&ﬁ@?&ﬁwﬁg %&%{3%3%% Rl & an)iial with

nsert i's configureé r€cess t71's coaxla
the axiiX Bnd 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



the axis X and may be configured as a hol e extending
through the insert 69. The insert 69 is centered on
wao besupper el ectrode 53 by a projection 53P thBtT/S2008/001761
coaxial with the axis X. Theprojection 53P extends
into the recess 69R of thé insert 69. The recess 69R
and the projection 53P have respective mating
pr0jecn'9r|l PR exterds inkl the reBgss/6ERdofBBANNSEra 69.aT ke rooessi ¥R andithe projection

532 na s E AR S BTSNtk B GoURl Wit the axis X

[0031) BY Wa?rlﬁ’%n%iﬁéré{ﬁﬁl(ﬁ&l) sirfi8e YPRR! inire63 bRRite % iR inner reference
configured with the second reference surface 60, such -

surface A3k, theheppee clastiode § 2 ieemdiguradf witle tteOseneryd teferedeeurdde 60, such

that thp Qe AR UL B B0 SR el Br B BiAS &l F JE eEenss Fug of the
insert 66 @h@ r&géé‘tlvlthnerBhH SecotdtrBfeldi@e kiBR%s 69f /{EHF Sre parallel. Thus,
surface 691 of the insert 69 nmounted on (and secured

with they)nnehecferaneedsurfsice 68h ot theuimpert é9 éuqunigddomiand seherei pethe third

etere OB o S VERC e SHIG P P B0 b an 50 e
orientRAMASI RS tHi@ refegerdch satfadeef 1S5 LNES t& erffﬂﬁtere@e&’é%\dffg&s% prov1des
the second (outer) reference surface 60 parallel to

the seeand (paieBrrefeednee ewdaceNlr faadlel s6the Thwer mﬁ@cnceagrfa@/SGJeThe insert

60 mal BRI ELE HRT BSEL SEAY 45U B SHATL B el b gy cone
area 6@8?8eﬁ€fﬁ&f‘@§ ¢odieRlehis fré’dlﬁlﬂe"furﬂ&étrvﬁft\% Iy B fhléem'séiﬁ%pt and is
9, i s"descri bed bel ow. [0032] FIG™ 2A shows the

deSCfledé?@iQW69 confl gured with the second reference surface

o0 EBIORAR b2 B bR Tl B posc

to a ceRRARea ) SCBRAMWAFES Ih AR fﬁ@ﬁ%ﬁlohﬂféfaﬁﬂﬂféﬁ@w&@ﬁﬁ 8. 2A, a space
fromthe first reference surface 56 when the wafer 58

72 sepamtesutipaecad tofereies ustaes 6é|fwnrtb@é’lr34re&n@cc entfeeeedo ovhen the

axi e .space 72 1S .CO fi t endi
water 585 SiFpiéit o 08 1BBR Gediadkrog Pl semitior s SR L e space 7215
configh@ltl @ktenBingdhdlaBy h&BES ol Betve¥®lthé %Ert 69Tan@Xhevafer 58, and extends
direction (arrow 74) of the axis X, and this axial

ina veemaé,rmlaml,l drestion (agioanT4) dfghgeyis X anduthls e@pb@t@mm@ sufficient
SS {o

(large) P RETRsE” Il BT £8 (DGREET D sPFE ekt d {IE water 58 on

the low& @éctde tsB&ot MMEIMgahE Haf@dm BB owaradtidde ah€ rvab\hg the wafer
fromthe |l ower electrode. Two, the space 72 is al so

from tborh@wgude@rqd@ pFwoi the waen2ras abpmnﬁgmégg provide a normal-size

procesg " Ypg oo Teab PGS TR BRTs THatd 6 GRiTphiea 70 of the
wafer '583\’1@[ isedrethb 1OH& eddbirod¥ BB WitiSthiPpase ’7?’11" the upper él&ﬁ’l%ﬁe 53 were

el ectrode 53 were powered, a plasnma could I'ight u
powerecy@ plastraedoutd Light apria teenormeal-siay zore Hppit mwd:tee&pptdmtted that with

the nomll iz diactas Pl e eartEF S S ird g f PEFEE s (8ffthg from

the fir®PSéitibed) 2élatiGiship) ASMpRIma Séal hive ab&syRIthel cBai area 70. It may
access to the central area 70. It may be under st ood

be undetstapdt then thahthesypaee7 tandthelnemmeal vize rrane 6 ymay baean@)f a process
may q; par t of a process chanber cavity 77.
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



[0033] In FIG 2A, bracket 7CE defines a left and a
central extent of the central area 70 that extends to
wao b@saxics2 X. In FIG 2B, bracket 7CE shows t herP€¢TiU52008/001761
extent of the central area 70. FIG 2A shows that when
the desired process is fof renoving undesired
materials 78 onlyfrom edge environ 80 of the wafer,
from edgelemaronf &) ofr thapwalergandhe o1 enavingesridgsisednpaterialgqyp or any other
.ot her terjals f the, central ;area, 70 ere devi ces
materifls 5 IR Rl g 27 Wb RAE Y oR b el 8 gi5tiacE horma-
size pro6ée z6Re WO WdhldBe URACERIMIA DLBE BRURSideh enidENbtIRSddMbiTed (e.g.,
not be danaged (e.g., by the plasna). [0034]
by the plasmél-nent s of the present invention pronote avoidi ng

003435 R oo b S50 o P BB Db e devics
and promhBieciiRthgt tBe PNRNArt0GRESH 0 cdfd Envirsa SNEAB i BEbeSQBRIEEd to the

positional relationship, and Illustrates the second
processiager BIGE 2( ghéwie ¢heseecdond glosisiengdr ishatienshyp,t and: Hwseatas ithel second

refereri ORI B WP TR, o GPEESeral #ER 7D g g HEP 38 Witn e wafer
is suppRRteli b9 RhPfowleh Bleb@6eas4. eBdabitdt 70F ifdiEat&Npdriibn of @R rddlal extent of

that extends fromthe axis X of the wafer 58. The
the cenyent ared 70dhaseatends Gomfthe exigX ofthe wakee SBr dhe atoopd referenee surface

60 in Qb TobTRS IR RBNILREReC okt ST Mind CUEHAR B bR Siace 2
of the SRB&T ak 8d shifd® s fha§ lbrefs%?zﬁ_at%a Rt desfrfate 82 ed shRd 84 defined
below. FIG 2C shows that in the second positional

below.r ElGit2(shstvwsphattih ¢hedisseond pasidionplarekatippshifs|tis despyibgdospace 72 (FIG.
| pnger exists. As result.. whe ortions.of the upper

20 n. PREY oS 5 4% BB aRflb o e REbhlcl i et BBFered, no

plasmE£késab tRE EchtraPakh 7T0RT thdlvefer S8 id Perifittdd, bh@eheré@itho normal-size
there is no nornmal -size process (etching) zone 76

procesp éatehaeg) 2one 76 datvenen dlrecensB arsh 68 thgpyrper eleetzedeofeargizhe central

nd.the cepgral, area 70 of, the fer 58 on the lower
area 7§ PR AfES S0 el W o SBp Eidetod MRIEH pRSrR ey d@E i, berween
the cerft&¥€ar6£08 8hd Ble@RnfA REH70. NBIsEANbT e sPAR7274hd ihBeh®athehormal-
the space 72 and instead of the normal size zone 76 of

size zanige7 bepfathioehamben ¢avity7]7, FIG. 2@ Gheie whkat tvritht thei sunfag¢seS6 and 60 in

surfaces 56 and,,60 in .clese proxi.mty the ace 84 .i.s )
* close SR Thep PR BB PR P R, e e 75 77%as being
configh@t RetiC AN nasiveedcMhg BorR8d Battbérn e @ehttd] NigeaZ FNGE BE wafer and the
between the central area 70 of the wafer and the

center geeatbrof dhectepEiectrbde hd Thpzasledt dediaed b theTthin speere84 6 referred to
gdefi.ned by the thin space 84 .is referred to as a

as an “SHRET oking 2B RefhySnBeGeRtales FLELLRE ihefid Spgue so cose

that a PRASmA RNk NBE up e ThSBiRERCcE B4CTRES whAtthére Rk@PMRess operations
cannot light up in the thin space 84. Thus, when there

allowedrte bprcondupsedomeatheri pomgons| dfshe ehaneben & 7 com dighingdpccwrs in the space
ot her, portions pof the ch er . ~N0 etchi oCccurs in .

s4 and iR B RS s in e bl ea0Peee ACoply BhECH PrdRdhdoadt. Toi

spacin@lof the/Een@thl hleg 7088 thd BerdérearfP8 AANRYBAm theicFose BR6tifty of the
of the central area 70 and the center area 68 results

secondf refangncesutfhess® with shenfiinsyrefirencgsusfacsofandanay eqidigure the inactive
etching gér];qagﬁ r\Nan[ %"V‘ gh]q?{tgg}%] {r/lleg éltrecrtl%];leor MG¥entent fo??hee égct?‘on 2 4 %’z 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.



etching zone 86 with a dinension in a direction of
nmovenent of the electrode 53 (i.e., the direction of
wo besHomsi s) of about 0.010 i nches to about 0.PB20OUS2008/001761
inches, for exanple, and with a dinmensional tolerance
of about plus or minus 0. &2 inches.[0035] Enbodi nents
of the present invention pronote avoiding such damage
[0035} Bmbpdimgetsi afebe Ipyeseiti 1gvﬂnﬁlgn tphemoto peroidingesichsienage twthehdevwes

by aligpihg, Dk it ARdR Thatit 1B oies' Bt S8, dsting the desired

orientatoh RESSEnIRe HRH 2R se®nd refeféﬂﬁ@bdrﬁicb§5@i @hd bte.g., parallelism of the
respective first and second reference surfaces 56 and

respecB@e fiTsti andab¢apndemferafcet fwefacgspsé apd e r dldes BHgwinert ofhthe upper

electroléigvﬁ[ﬁvﬁé ﬁ@a Odeteﬁeé:té gét(%hpgteie}s{rgﬁ ggrﬁli?tg@(tgﬂ:iis %anbfiﬁled by the
emboduﬂuﬁ@tdme \fﬁéantt fchtionkedr B lihRaesr thosileddh WhikSthis alignment
i gnment  mai nt ai ned tenporari | the |inkage 66 may

mamtatm@dt fegipoeanrdyl thadinkapo 46 ment be dightened pnté@m’qodnmﬂnémpf dn: present
unt

be .r enoved i n t 69
invent(RY Y Heolioaha cyith e Spienh B et B Be a8Per Mieuugdsss, the
tlghteﬂehehrﬂi@%! 6@%aﬁftélﬁ§‘§lﬁtde§ﬁed Srihtatiodak 3!, |pﬁfa'11§H§rﬂfof t€erespective first
respec first and second reference surfaces 56 and

and se@@ld rlefmrto:c surfaaenép and A Hebisrmaghner,itkhdesired arigrgation is maintained

when t he drlv 2.t nopve
when [ b Bisa SR MBRrL R yBbeTectBet AT ar MRS R e fv i eroge 54 e
to caudedthg @é&%@ctfv@%rﬁtea?@%éanQefdré&E saiTikes 86 AR 60 @b &iov8G&lative to each
surfaces 56 and to nove relative to each other from

other frova h‘hue rigst p@&;mnabm@latwrtshmt iFdas BAp to mheGsecRnd positioha relationship
i onshi

showng B HiBa 36" Rd bk ealrty Hl SRR AR fsould Grfuatan, Bh Sxiatly-thin

space BJDQha@@eﬁhééﬁh%hhébtﬁ@%%n%‘lzdﬂéa% fefhifoesl Hﬁlrﬂtaﬁﬁ&i | WPthis regard,
et ching zone isuniformy maintained. In th

“uniformlyZ(and 4 mlfqlfmnppt:mg%\)mje defingd ésdhmcgrpmt iareg" 30 ;mdethe center area

as t tra 70 and. the ce ar e
68 beifig bl Hafbend Sl i uith i fam Attt (<SS befietR B tirst and
secondieframesutitdt §6hddst MBRrdd & vatibsd disRAdcEEF@Mdnd around the axis
reference surfaces 56 and 60 neasured at various

X. Asdi wisalh @éﬁleflrrufwmrs@a(an@,uhd ptahma aeesnol lighs up in geuthin syface 84 and

t.he un t d t | ht i
the detifls i Sl BRE 0 B e RaPBES ces "on [he central aroa
[0036]7 OT1R énbyAimER 58 e 81 prekABRkentlin tﬁﬁm%hﬁﬁ@hﬁpe@feléchﬁd% 53 with the

present invention that align the upper electrode
lower \glectroddh 841 muteonle| dséine dbie ctsmadoon@mt;ondmtwnen tthee first and second

e on_.between t h st. and sec
referereg a0 St e LS. B8 AN B0 KU ) g B sSBE Q) (he edge environ
80 thatiBitd B& GhBj¥cted tothe preeisitl, efs. téhdimd daGe QB' dheWs Bk édpdtenviron 80
is to be subjected to the processi ng, g., etchin

1nc1ud1}ﬂg@pe215hgh et9fNeof @lug\@afeanhemdgg @Ousqt;ﬂdw&]lmsga(;@d from the axis X of

er| raI e 90.0 e fer
the walle By RO R Vst bi1BS L s trim B oo fug 150 mm. The
upper fs@rrfa(,% @me}n Y@f 8f 1S wakdiCextia@dk dhdidIRGRWAIIOFOIN@Ica&dg® 90 and
hus 150 mm The upper surface 82 (FIG 2C) of

mcludcshénewaﬁ@al 3y é?ﬁdsAr@@tpm sufacenfidraf the oraferhis beligye tigpedged90 and
opposxf%go &Eﬁi?ptelﬁ Eurggrég t ﬁz(r}eg}a;%@ws éﬁ tegié)emer%li'rrcfna&? exX %n&ng 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



opposite to the upper surface 82. FIG 2B shows the

edge environ 80 extending radially inwardly fromthe
W@wse/09@6ml ong an outer annul ar portion of thePCpPpPgE2008/001761

surface 82. The outer annular portion extends radially

relative to the axis X. Thk anpbunt of this radial

inward portion is described bel ow, and may include the

betweenhibe scrfeal @réabBbansdige edge P s Toindiease thae therpslgh ekolugian area is part

central . ar Q and the .ed 90. ., To i hdi t ha .
of the SR’ it 82 PUE f ST Aot ieeh Rk B BERALIERIS B, anc i
thus alk§@ pREGST tRX EddéSdnVToR 80 Assdesletdiaboee] thy editErlusidntaréa 82EEA
2B, and is thus also a part of the edge environ 80. As

surroutidssibe ichetenl argavl), anthen g peocssingiel b canted ag2Eno attempt is made
surrounds, the. central area .70, and Jyat,he processing
o progll PRI R Eio PR R o R SR on e e Re Do provi de
[0037]81@&&1%@?_'0@ deyYipei6s, iRFIGhAL L@kt YSinditats@a X&REHS the edge
0037 or clarity of description, in FIG 2C a curved

enviroh j8Adideatifietitheretas S0p, asxdeeqiibedbelone. dinrpedteidontifins thoedge environ

identifiled there.as 80-C . as. desgrib bel o [ .
as an a8 i nebthh 6 BR qtRa B 28 Ble R P Vg e s at e
center REHd HMuBr poRRONOWIE, 2€3hbeRithe/artuldr REgavaiBfon SE.e\Vaheedge 90,
axis X is at the center of the annular portion. FIG

and pop@®nshadiike surfacemblidngd 920 dgeingnuiacomgatiqn ofghe undpsiredigwterials 78.

0, and portions of. the surfaces.82 and 92) haying an ..
FIG. 28001 aPE o B e R R B PUBORRe I P SptaciFEcBgeMnaing o
the edSOXFust G Bre®B2ERA A AT thaledg®D0.t MBuaF 1si thd affuli@ge environ 80
upper surface 82 corresponding to the edge excl usion

(the ananisg pegtEAompdismg adge 98.0and apers, aipastions; of surfages Shand 22) that is

ot o G305 R ReU5FBE R BEEL REERMBSA T BgE 7. Ao,

it is theRAke lefivifdt 80 GroRPwRICAGEKS@MiréPtd RAVE Rfore a8 moddlthitth@undesired
is to be etched to renove the materials 78. Al so, it

materiplg 78h%0 bageonemete ronogy of thermatpiialk 78 pcguss ald grouad thepouter annular

. ha uni f.orm remval of th ndesired mat.erials 48, sQ .
portion] Qg e & FRMBAS OOV PP SRR, 7 ol r8Roval i
unifor@reMbealtaN@reiHdane Mafudhgis xor tion of the wafer, i.e.,

conpl ete renoval fromthe edge environ 80. This

[0038]r fm\athoivs theprosess chembera?0 d¢fining therrhamber owviter’ 7athitsencloses a

X. [ 00 FLG h t hé hanber .5 fign
ower b The i 5095 32 8 5188530 Aot iR o
shows!the WilP&le Rb&td F?&‘ﬁ%rﬁﬁr@it%n@lﬂﬁ'e@@ﬁﬁslfeb,et_hb Qhefber cavity 77 of the
el ectrode 54. G 2C al so shows that with the second

procesp obdmbas 8 mayeheagandiguteidpvidsa tisvidalhedannuke, eehingeagion 100 defined

cavity 77 .0of th rqcess chamher , 5 .conf i d
berwe R o 5 Gioghr S Gpd B e SUERKIT Ry T EGRaN 08I 100 tefines a
configB@blenévd eichRenNort ftive BRA! zleaOL [sBEOn iy Hlddsh&iot-@we line 102L.

el ectrode 54. The etchln% region 100 defines a

An exerapifitygerpssbsestier of the regiemil A¢ is Showacdeifined by dhe lineo HZL mFIG. 2C.

e BB L S PR e BRI s v

emboditiént! dMBe hdke Et@hi’ﬁ%@op@ @02 Hacing iUd@p@ir hleRgrall @ @-shaped cross
100 shown in FIG 2Cis illustrated as being

sectiong o thisgGrsdapaviextandmaround odi eRsampagses be apniloe cége pavigpn 80 and
extend§ A %r?ezen%i tParft Qppeo)éﬁggllqc? £y, $61 Ferf@rlerll e, 1% ?f@@?\dth%rega%l 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.



section. This C shape extends around, or enconpasses,
the annul ar edge environ 80 and extends from one end
W@RooB09mR2 opposi te end C2. For reference, in FP@/UKM08/001761
the end d of the line 102L identifying the active
etching zone 102 is shown!2n the cross section of
FIG 2B the end d and line 102L are shown as bei ng
[0039]cThecadtize etchihgesoned 62 igalsa shoma adjrsenixtioghexedgeraaiviran 8 gsee 80-C).

in i} 2 BBt B582h T BhahRoB bR URR §ronint 302} Elsg shovw i
FIG. 28"Q¢¢hdath RERNY obfvdrdef &@%é{@ DY kd iR thé eRliflAnfalint (of extent) of

FIG 2Athe section line 2B-2B al so crosses the |ine '
the anmOa1 etcHingieegic®2100i sThelesemplagingenierallyI(Gshaped esose segitiny of the region

. radi al |l y.outwar,d, of t to indjcate the radial
100 s BEPRSER R wBr oHCasuitsr oatBni B RS F-bpRy cross
section R&hEW R ARJa8éN 1S8R AldlatlyexthaR@desdtR B3 oF®ed Wefer QpperRBrface 82.

region 100 is a region of plasma [1ght up. In FI 2C

For thishexemplarp €-dlo@edvctass sertionek &ngdnsifigs 8 radigllsextending ipsrtion of the

shawn adj acent. .tq .a top radially-extendi |.engt b, LI .
uoper SRR SR g 8% dhRRUE B0  LE Rurd i J8  The region
100 is Gts8 RAGRH a8jaeit (SRS led 90 b the SRR I8! &%r this exemplary C-shaped cross

radi al | y- extendi ng portion of the upper surface 82

sectiorf, thaedgei Whisialsoi aspattien pé thet wafeesnofage fiom whighst isalgsired to remove

e B SR Sl T E P R ORI R ot Be e
surfacE83NAREEr CHAS ExAEGoN ARta $IBEA9DGRUAY the p@ifiRraA dARE Y00 to the
of the wafer surface fromwhich it is desired to

bottonr eurface Y2hef thedesfer. edThemegion 4068 ex®@ndThlong egbaston dength L2 of the

ext ends . fr l.ong the | ength LI of the r.. .
bottont gt 925 8, Taor Mo PRhat] ey SecHRer GFosaFbion R entifies  radally-
extendMgOptrfof BERABWEN G BLe 999€ t1ROWaRH5E rohl®hRAtE RMesired to remove

surface 92 of the wafer. The region 100 extends al ong

the undesived tratariabsitft. Hnltlxis ekample, thoedgemnyiron 8§06 of ¢ wafeiGR thEg mcludes

e e B o8 55 e BBl el e 20
80-C. tTiA8 a¥@dictPRode 1OMNMRY stfrolifids! the B@i n@foh B0JCENDVE the
undesired materials 78. In this exanple, the edge

[0040]dmviier W, 8hesef conttenadat enfighatiohs of ithe: lavdeseledizode g the upper

ctecronl 330 Pcho e AR O 8Y o 3RGR! pESERL LR resion
betweeHOfRe 1OWS QbdtFde PdSantiNBe e08e&bderBN B fegionOb0defings the active

review, these conbined configurations of the |lower
etch, oglaetive etdeingizomad 02 Heatuppat obthecthambier G ity ef7i nkhet ¢rabodiments of

e R BhSPhA S A RBES DL JoREQBEGerste am t
promoteOBni®bBfity’ Bf Prodssind8f (Rl RUrHLRONBH shR BELUNBcted to the
etch, or "active etching, zone 102 that is part of ‘the

processihgnbes etchinigt grepnfigired soritiond itheealignmeht ohthepippereiectrode 53 with

e o R Pl BBy L S E Ao e 1
extendﬁ’fg@_ﬁﬁﬁﬁﬂn ardlind RdQEpEa Tonh)ARe &ctiRdétch Sored88€In more detail, as
subj ected to the processing,” e.g., etching, are

viewed omfiIgui2éd the abpea-defined aurii $PACHE pm@idgpgl@fr same distance 86D
el ectr.ode 53 with the |ower.elecirode 54 results in. :

betwed 3% R TR estoh 15 TGP Ot S g dRE i hiHous radia

distance® TOM @ 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



extending uniformy around (and separate from the
i nactive etch zone 86. In nore detail, as viewed in
wWO-2@@8/021662 t he above-defined uni form spaci ng preuT/tism08/001761
t he sane di stance 86D between the first and second
reference surfaces 56 and!¥0 neasured at various
radi al distances fromthe axis X so that the plasm
distangpo86D radso uni@mnlw defimest the achvenetspaone 442 aand nromotes wingfegmity of

on t central. ar ar e t dagmged. That uniform
proces§igf Fis Gt bR A E e EhEgE: afE & BeD al oo uniform 'y
[0041]dWr1ﬂhr1ﬁ§ dls'ﬂﬁlc@scgél YR @hfehht %l%‘@(egr%ar?riﬁ’dlﬂlr @SRA&S from the axis X for

uniformty of processing of the edge environ 80-C all

the inagtiveizdne Be, BKG.s2(Xsh¢wo4 Histaice l 02hd bfitweeme eenfBgurable portion, or

. the e a di al di stance fronmthe I,

ring, G5, B yrRe EIGEOGONS BE* e SR RTian STbPakaL of the lower

electroh@%@' Betheesibifa botHeaRéRnPRkEitRR, thé’cralfg'nriﬁe uppd eRictrode 53
upper el ectrode 53 and a configurable portion, or

with thq lng/er dlectrasfe $4hthel distenceecl03bx ripthe Bme vAenteasured at various places

aroun RO IR 308 Dl B B gDl e r o oAfE s the same
when ﬂb&hm% VAQ&EI plhces bRfind MELUMORDINARARNE 8 ativy8th Qb'ﬂ?e 102, and a

pl aces around the axis X and within the active etch
distanceol¥@DBO theAlage, whendheasanied et 10RDE plases dreundthe awtse?ﬁ and within the

: sured at yariou ac roun e axis X a
active A" 7 P e BheSERRAREES Gl pip R, ArEROnghplien the
upper ERcthdR SPWRHh WERWER BRUESE 4 rodalt iPHhe aféhé‘& ﬁﬁtlﬁr;%’éﬂ% éhehe edge
axis X and within the active etch zone 102.
environ 88T b¢ing helf@mbaidjamnd thegikistXie present i nvent i on t hat
nth per eI ctro 53 M th the r electro .
oo4zigned Bxirmdtah BEsSen ot e AeHe® sltborieof) heedgen F0. 2 in
conne&R)W Wigh e &ﬁﬁﬁl‘g%gé N1 I 120] arf BERGodI8es@iib& distances 102D1-
[ 0042] One exenpl ary configur ation of the active etch

102D3zam shaw? rélated hopthwase mngsl 130 4@ 120. Fdan2C shaws abotderBdietween the

end LR <3 mbla S poriitag R hneniegionr I ShE e A Ssbge etch zone 86

descrlﬁ'éd%%véllgl@‘ ¢1d298 1fd1t§tes2t§e $ARNSIocatRAHehe Borldet BESRY shows the
he end of the exenplary annul ar etching region 100

borderaasdnemgs:l@nbmpndmgbacmm theeendt(Chofzthn ding 8 0k leatiidendiifies the active

b ) 2B.i nd di I t f..
ceh 2§01 s B B sk 19k RSB B SCRePlang o
wafer @ﬁt‘ilﬁ&h@ﬁ effd {sOgdnbeillgEhitihrdofromhi@e | duftdel 82 thet #8ért 69 of the top
dentifies the activé etch zone 102. The border B ggyt ]
at any o

electrolde 5Bodat dibtanmeld H0A)1-1 @A ithavare do bétheaseing ayakcmeakiu

waf er gec.i jcation, and is generally outward
Va”ou?P]&ﬁ‘fst%%u‘Bil}?‘ P& of the insert 69 of the top el ectrode

[0043]5ﬁ1e JoeighiatibA RE @achlO2MRE TiHZ PP0 It reRketol Be QBO‘}JJ@eséﬁ% desired

be neasured at any of "various places around the
orlentaawnyromdqd)mm]e linkegec@mbityeaemthic cﬁlfStcaﬁld@aQﬂmddﬁfet&me sunfiapss 56 and
Iabe to fhe above- de

60. A bl Do eSO b THedyS B FEPHLEHerpge surfaces 56
and 60f bdisd ?é}ﬂﬁels%q{égcﬁt%ﬁ%lﬁpfe@pe%ﬂ td e @ﬁxgﬁq 024 fpréQCh &¥ining ring, the
exanpl e such desired orientation was the first and
configgratiom @ freatle oé be rings fl20 asays@lso 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



and 60 being parallel. As described wth respect to
the ring 110, a top etch defining ring, the
waeoenBiogiesat i on of each of the rings 120 nay al BOI/D&1088/@1761
to the above-descri bed exenplary desired orientation,
e.g., the first and second reference surfaces 56 and
60 belng parallel. FIG 2C shows one enbodi nent of the
recess 2R g fipber enfightedrwist € all 426 népagated frgm thé surfiase ORud theswater by

conf.igyr th.a bott AL .
the 5 00 o PR RORES 13E PELBFREFGny BAF TG a0 Al region 100
to extehaﬂac}da@ a{eel@w@aea@ éx)élusfo‘ﬂ%éeh@ef@ﬁé@ to*bithoP SRS HIEEA). In the
l ength L2. The bottom annul arrecess 122 is further

desired parﬁllgiwredtamn nesaltinglfronl 26 @*d:pmllratrésl of thepreskmt iguerftmoeand with

TN Y R R M T 1 ——

recess 1291 RAindOY l&@eﬁé@vﬁg@eéﬁnoﬁﬁ I)ﬂ"ﬁelc%\éﬁlbeleéjegf?tye?qc' ‘Fﬁé Wver cavity
area (referred to but not shown as 92EEA). "In the

sectiord £28 is eldgrathaldvetr sarfaceriZafitimlomes edgei anyirpn areatdReC of the wafer 58.

The lolwgb&\ggw n [519183%21; hgt e %f'snﬁl terségz\éﬁ Ip‘ggflﬂ%gﬁ a%liﬂettl\pe ttohtge lower edge
env1r0f1 %'Oa(t? 't@"(‘l@ﬂhé’a(lgwkﬁ‘ pdritdn of g Eﬁﬂa‘i’r@tcg?i“%‘%%iorf EOEaRd d2the active

defines a lower cavity section 128 he chanber
etching aenet }0278.pefihié etobiwg ofabe lawer ségﬁ cm/mromZé@ (Es The zperthnhrf the lower

edge eI viron 800 thatis 9%6 pae Ion VI L 210 §a IT nds to the
BY I 30-ftpalr s stehecrpy plagiiay J?‘E’ 783 5p FW@

bottonf %f@?%ﬁrfﬁ&vﬁ ¥x O;?Jsedi Yo @He' Sadks afoﬁh Qﬁé Ye%gfhoLfQ @ﬁmlvﬁ’\i\ﬁ FIG. 2C. If
edge environ define a | ower portion of

there iamnutoalre atycétcmgg roéglna)}w&ﬁ@um Q3f oft the vadtr the \eiiumoffﬂ@wer L2 is

zqgne 102 to t etc he | ower e L ror
2ero, 5 g DOHRED Bl BFINGF e 2OTBNAP 1B AL PO dGE.C I i cas, the
active b@h&beI86 BYulkl b'ésa'fﬁaexb Ptali‘fuﬂ)é?wﬁoﬁﬂsth)(pese% te?Rrsd 28 there is not
corresponds to the bottom wafer surface 92 exposed to

to be anfeetqbliresofethaluppey suhfacd 8hgf the veafeh thervalue ¢l @peLLl id fero, and the

s.not. to be any etching.of. the | ower surface 9
top eteyiermmevatol 10 Basely SRte CoRoISain 129" g Bithec Hie i efeh zone
102 w&ﬁ@lb@ﬁh%&&gplgﬁflﬁh;ﬁﬂ ring 120 has no |ower cavity
section I'n thi's case, the active etch zone 102

[0044]\it miay beeunslarstnodrthtavigh thgsuscl of sidented cantigpeationsof theaimge 110 and

120, s S ot T S B BB Yo 54 VPl 1% 18R SRR o e
deﬁmﬂghﬁné PPO & ﬁlhuﬁ’t@(ﬁ 'oH'tﬁ‘tg upper@1ebtBddI35 AR thPRSEct&BYdtiom ring 120 is
section 129. In this case, the active etch zone 102

mountedb orh dheb ovaen e@c@rmﬁ 54y I tishesenpl¢ 00| exempiray (shaped active etch

der.st t hat h th f l.ect )
ene WESLSOE L W e 455 O SSLEELP o e o s
82EEA§‘ijth'é Rearstp %ran?d&?%lﬁg@m?avﬂ?ﬁleh@ng(ﬁp 0f iagy re%én&%gtam%g the axis

he sel ected top etch ining ring 110 i s noun
X. Tlmh e:xglmpbry ebeﬁgur@t@ma B30 alefineshen swlowot efl esbingoad thenbottom edge

st PR STt ST L5 e g g cxencin

d98.axishX s 1RNEL | QAfigerhlifealse e ANRUIELIRE of ieddRs 90 of th
aronn of tr)ieS top ed ge&g{](ﬁ?u& c;%ﬁgrlea 82EeEA of thgé waf er dgt he ’

exclustmewgst 8241 Aa of die vepfeni thie etaheng eeqtﬁgldmgLaromddheaxeﬁ@l ng

around fhe.axis X . This ry co uration, a
10045147 PR JeSTiRARETUr Pe G OF e bt bh e gRoSlients 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



excl usi on area 92EEA of the wafer, the anount

coinciding with the length L2 and extendi ng around the
W@x008/0%662Thi s exenpl ary configuration al so defPCEES2008/001761

etching of the edge 90 of the exclusion area 82EEA of

the wafer, the etching ex!®nding around the axis X

[0045] As al so described generally above, FIG 2C
active stebwone R82. BYGt He al:,smbqwﬁgm wihfthe Histaneess IAD1-102D3 the same at

hnvention, .and.w th {hg di.stances 102D .th ame, at
exernp Shrares GREY R oud Xy iR oo aruby e RS bonfigurabl
ring 1 1@24Bslreicwacs df g t‘\ﬂiﬂguﬂa%_@: ahg 1201ef RWever BRErédRVS4 Rthe same
80EEA (e.g., surface 92) is the sane when neasured at

when megsuradsat yhraeussplages graing e asts X ardavithimthericHve pleheons/ 2. Asa

tch zone 102. ElIG. 2C al h that,.with t )
result, & e At 5 The el o Do alBhaitsho. it agtivagteh zone
102 thé h&®Bnt dFehé¥lasmaon i dge SAARMESIOE iY@RORAL ArBin CBE akfs X.
the configurable ring 110 and surface 126 of the

[0046]cReftiringrtattheedniver(y in2orotdetaeF I RBrsheve ther anaulab gtchngtragion 100

sane when asured at..vari.o ac round the i S
extendi R AR AT Ra gD R AT, eoath AEMIAS by X 20 aiso
extend HCaRlahANBE Phth’ £#6uld tHROWhIeP FBUSEhOfindchife REcASRINe 86 also extends

enmbodi nents, in the active etch zone 102 the action of

radially laerops therveafons§ ad edgly ketwieeothegentcaliasea i) sk the gpgond reference

argungd t xis X. [0046].Referring to the dri,ve 62 in.
surfac T S8fnd 6y T, hntée sk LTS Bt Bk, B I lViron 80
aroundl@@ aRit RN@hc HdsitidnAteRABLhSSs HeakEencthe dindadeb 86Vt a0 £8 to be and
The etch defining rings 110 and 120 al so extend in an

remaingpaidlicdr Thistrheans thatdn ehtablghed pargBelisthef thagurfaaes 56tap#h 60 remains

. zone 86 al.go extends radi.al ly. across e fer.5 n .
during Zfemiip Bt ifetivet Hetedd a2 B a3t fad B g Mo and in
each of BleSTrSINGR seerldgsRitRRaldefatibfRmhify THIS, the Phflleldnefen®iins d\Ring the

assure uniformetching of the edge environ 80 around

movemene beivesnxthosh eclpiagrishipenalhis glazaliebsms rprpwidpe thas elar tthee described

) f 60 t ' . Thi )
unifordhefein8%eh ot B Andevizg apiels 05 Qe FllR SpRRIESsL S oo datr 58 is
uniformfy AYoLbro ARy tKUENRG aFAVER EMNthe Qfépérr&acﬂ’@_ﬂ@ 53, and (2) the edge

el’'ectrode 53 (via the linkage 66 and the drive 62)

environ $0as Zaoteied axaally iof the hendlar etchiagdegien dAB fpouniforonaiching of the
.rel ationshpps,,Thus, the parallelismrenmains during

undesqeﬁem%gegﬁgh?o @5?\5(5’8?1 those relationships. This

[0047)PBE¢ Bt Rk iof MeProodssl esanttea 0 f ialcohjufctitseith BRBodirich®rdTithe present
renmoval of the undesired materials 78: (1) the upper

inventiogr thgc Bnlg@e 066 tifh eadjustasr tandintaimn itheo estrblishpd qragallel and centered

posic BTt O SuBG 3h R0 57, 95 BL chORBPE G JRfrine o
the planNBeROFYI@T 4 &hE MinREb e G0is RRo R Qoh @Furetinf lepPirt ihred s€dtions 180
the undesired materials 78 to take place. [0047]

spacedBubunrd thgsaxiniX atrexeppbare d20 alegresantep@ls. | Khe deljayring idgseribes one
. W di t f.t t.Jd t . he li
o R SRR bR APESTR A LRat B Sopee

with a Fél aﬁﬂﬂ@@ftﬁzﬁ iPSutddab @he ﬁﬁie_ﬁ&lie@ti’&d%i 3. ofhet d¢81 B82rik 86®8n in FIGs.
56 and 60, i.e., the established orientation.

4 & 5/Rettending horizontally foora theunpar electridg S34ntotthelinkagr sgetiopsl 80. With
the linf.czfc’gesslgc 16 &%ngs%%c? ads ée@cr%e%%&o%,%hé !a?rrrr? ‘IESZSgrci:énitso R 1&0859ned linkage
section 180 according to how the upper electrode 53 is positioned when the first and second
reference surfaces 56 and 60 are parallel 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



spaced around the axis X at exenplary 120 degree

intervals. The foll ow ng descri bes one section 180,
wa@easiogreeppl i cabl e to all of the sections 180.PdEs2008/001761

I i nkage section 180 cooperates with a first arm 182

that is secured to the upb@r el ectrode 53. The arm 182

is shown in FIG. 4 & 5A extending horizontally from

180 oriematignp sy mend defesrnse 58 ma@detH@ |5Aq|r<lﬁ<géhg‘é&tau vtiggsection of a
typlcal\é%éka\%’% ?%g)nmqig%ﬁ%t or(i)en € z?rHlLP@geﬁl%g 5%8 %icz[ 10%%‘9 or loosened,

orien oseried
confighf€ibh UT tASQea@aor8dl. nPIG. 0531 @HoW$ EhelsHREON aBe Gh raOtigiht5 dr tightened,
positioned when the first and second reference
configyigtipbBces 56 and 60 are parallel and centered. Thus,

[0048]3§t?lperemtn% g %\gg%:og%ﬁ eﬁ%ﬁ} 9 12’%9329}?%\7';@ﬁdi gih%ﬂE&Rauy, and

securedél af @djulst‘éﬂ M&)@k Qi emhatbicek 183 1§Tb6kﬁigulf@f ®itRAdRré $36adRceive an
to FIG 5A that shows a vertical section of a &%ulca

adjusteri sqr@zg é9%é@triomomso°xmrvm1qtm eotefianempess the veres2] S-pisor gawn, for
examp? OV, sc SI%EI gsegoog %nedlcic%olggrlng%lj' ! p?%&oﬁﬂ hq%eferﬁltng to the

&ction 'BUShows e Sectrton
loosen@d chhfghirgnedof thOBEtBH 1B isBEwn [IVOHS] 5 Stdxknply etrewngotement up
FIG 5A, the oriented arm 182 is shown extending.
movesrfbe iogbnnqnlpay 1941 te é@flﬂiw the liakagedieeisane}8thfos erient@wg of the upper
electrogﬁ %g d GEYe eostﬁ% Figwe sgroné 5 %ril\%ion & tgofowe%gﬁac{rgdé’ &f elﬁé’f?)re such

1 on.

orlentlhgtlﬁbéﬁ&rrmdvﬂﬁa U hosemeny ofife lgtkonherdbamni 94f Rlatie¥ adBheEblock 184
e screw 190 is secured to a | ock nenber, or plate

providg9an aRgn@ent spgce d%ﬂebelt‘@@esleﬁlécﬂrly@rﬁz and thei losk cmertﬂWé 194. In a

genera? genﬁs\/tgng 1?%@%%%%;2%'&&11 4§ thg ulgeﬁgpr eef%%r ?8 ggvf’? ngsu%]ngsgln aligned

paralldl irdlkt@Rhiposith @R 18W6r él6¢trodeisanid agc@bed beowlpPedetail, the alignment
electrode 53 relative to the desired existin

space §95éhanan gntidivalusedatemrededican ppgentsy ro@Hpp pg thegerew 190. The
initial Y4 fngr})tfltfig ipacepl% {/olsrg%gﬂctlélrp%% Hoﬁfm%ggl‘sgér agcé}otag §3Ot% assume that

rela ive 10

aligne@bhigneEslatisige witd e elenerbtrédeesawitheut bdvingdhd roek ng@kber 194
menber 194. In a general sense, the alignnment space.

touch tb@_edmval%vaEthSh&leu@b@rofethéépacsolQSB’snm chaggg dony the initial value as
the upgé 'quc%%gg ah % Pléﬂt%(? ( al | Q{ch]%gft)%l%{]vtiﬂ) thl: %@@Fedeéxfs%l oqlgntatlon

eSCFI nmen

of the 18W¥ bRstréde §4i Wigdn th@ldmndl@bﬁﬁwa@ei davh @ ?aoanmsm opfhe various
rotation of the screw 190. The initial ue of the

sectionsplOeiag smyne pesidy Yaleg asrictarpingd bythe ﬁ@enﬁ%mpeé Plsetrodsfs.
[0049]5A°(1s5 CrR35H Fachibef 184 | 51)%% ﬁl%ﬁ% LEh sfo‘?'lggse ?ﬁ%%ﬂrﬁ%\ﬁ n%rhearllignment

1 ower rode out av n

space 1931-1 thetieden tthe 16tk memﬁ& 19M a 'fd@%n&ﬁ(sueh aé atlbek §cﬂa0€196) The
195V may change fromthe initial value as the up
screw dP@ g egbedsB 3 tbre@fi¢6bh@réd9§ dn dhe drjesr 63 ated figrgd h@l%ﬁmm} docation as

v1ewe(§ ?eiéf@ %@ S! J;lgds\ﬁ“:txllﬁﬁﬁggglgf %E{l&a?& ih%p Ithcéf acﬁ%:qﬁgqekp éﬁaﬁe 195H extends

aroundl 8feMobit stle® V9, ls@ptﬁratﬁththIeQB& ﬂr&ﬂlH&ﬁS 94 GFgen Iﬁﬂﬁldck\/serew 196 In
val ue as determn ned the oriented upper electro
generabghe slpy 495HAp §@nﬁgtﬁ@d r%ékﬁwmwtldgalqedFHénﬁAbgf 6@ space 195H

sufﬁcﬁ%t tg aﬁo&/lﬂ% lo%g %%rﬁ&?tl 99 ?J B@%%v&f‘b}a{he%ggpélectrode 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



space 195H between the | ock nenber 194 and a fastener
(such as a lock screw 196). The screw 196 is secured

w0 poog/o9teseaded bore 198 in the drive 62 at a fPEEUS2008/001761
hori zontal |ocation as viewed in FIG 5A. The sl ot
195S is configured so t hat’ t he al i gnnent space 195H
extends around the | ock screw 196, separating the |ock

centereeb it respsat fortherariieX opcrhiet Fl@vl,owglselewrpdgeﬂexsaqentefq% The initial

value ?’h_ t&s%)gc%) fsosglffg%%rgqg fggyquge Ppﬁeg?egeﬁ:{tr%?% 53: a?su that aligned
centeréPfelatiRSHIL ivithSHe 1o @16TRYE5DWithig HapRgra \%IBQI tlh@ @E)t %85S touch
relative to the fastener 196 as the upper el ectrode 53

the scrgws Lt sThuse the vagmeqf therspageetP SHemay ichprgsi fiomithe inidal adye as the
upper & )?gf,rr%(? egg)s% 8Hg nEd té dem(;fdéd %§1zggt§1ﬁ 6(5;?196 PC?({}Q‘@MIE&%EO the desired

ht nmay pbe as's

existinghétidnZidhadf @Bdower él'a@trdd%f $9., Vﬁﬂldr@ﬂdaﬂgrléﬁt@tmpmedone each space
el ectrode 53 to becone aligned andcentered wit

195H olethp aatiouspeetinsaB0 haxsane pRfiteve ahes showarin @II@c§Boaéu54he initial

value bfs }h%earl]lltg &?9& S -ga? I1 bﬂ-l :n!hg) %e\égéé%%g %Q ?hcfeﬂg(glﬁ}t ]a%tri 'dulealon (left or

right) bh@}ie ahti et ﬁ@ﬂ'}i(ﬁntd&dnéﬁn&ht @étﬁlﬁﬂe@ toi alllowt the dpp‘ﬁelélectrode 53 to
el ectrode 54 without having a wall of the s|lot 195S

become ggriredhitis rspast toode axiss (andrle lpaen eleptrodentt) syitheat thgsiet 1955
chan romthe initial value as the upper
mudn%$é§fpf ﬁgg is oriented (e.g., noved horizontally to

[00501 hnerel R, befdt ahiks MRiehfing, N chl 88dtioad] 8Bkissdonfigudi with Qlﬁd @lignment
of the l'ower el ectrode 54. \When that orientation i

spacesdieé] a@alﬂﬁ\éb)a‘d@“l% Iqrightingwitheuti mmmgéb@!qcangemm lr%sf,ouch the
drive f??ﬁg?ﬁl g’llt% ﬁeé wgﬁ ;tlﬁlé sgﬁ())tv\ggﬁe 1%clh t%Bs?S\gﬁ@’6 tP%g each section 180,

the orleﬁﬂi@;](m tﬁ@d ppet eldt@oddrd3! Rdlatiedo the @iredBxiftirgS 6r1@fcatfdngifttl)e lower
of the antl ci pated horizontal novenent required t

electroglg | 5dvima éesubpé rthe indéal readnes B8 the alignaagns spaass dPad zmdt }P5H being
changdyf PR 51 oMo Be b J0t rtfrod S5 sEREC o gpo he tock

membér] $4EMa P We Ib@sfsarabwme&d@rﬁr@ﬁtth@@har@a@ Smttioar(aaeﬂangsd by the
configured with the alignnent spaces 195H and 195V to

orientigg) Wil theeloek mertbien §94moresawayaiom dghe aren | Pcandienghes thedyive 62.
Care 13181% oor&cghrg%% ggrsegv?@\k éﬁlﬁ%ﬂg%{ rqu (ﬁ’%sr eﬂé oci(rﬁ%ﬁﬁe?tl% to just

touch fhel @fViel 629 sOfthdthke vR@RAti@] 6Cthe Q?@eﬁ@eétﬂid@tﬁvﬁ 1io® chdigged by such
desired existing orientation the | ower el ectrode 54

lock mmxber &84 Asithe lagk m@anrd|94\m¢\@ééo sguch ke drivgyhethe slot 1958 that -

deﬁne:% %Pr%gr?t\éﬁg%dl OQ% Lrem 1nsr§9%c%ﬁ?{)b?1§ ﬁ‘neolgé o%c e‘?ﬁéé@ g)p@e fo?gé'lember

194 1stlb@<eHQ6 khdmmesz b94uﬂimg e lﬂ@élﬁﬁiexd Q96 ato thy tHreadtha)ee 198 that
changed up g’gsul on (as changed by the orientin

extendgnip 1ha #18v4 6% k The sl Arpsl S}Wé@da\vmugh sl 4058 hnd g head of
the scr? 9&%&%\/\?@@%&1&0? Emﬁ r eqU| r E:%(c?(hr}nérﬁ%%%b#; %%%t the drive

62. TheAbclk Mefribet 1 940k agdifst Ghid A2, is Beldtihatpobikien based on the centered
orientation of the upper electrode 53 is not chang

and aligpedspRsitiqno@kicpiatiergrof 1lgf4uppArs elegfeodecdrvigibraspget tothe r%wrselectrode
54, Thu%, 6&%‘%& focﬁ nge%be? légis se&?re& k otthe %?ées 65 t}ﬁg 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



defines the alignnment space 195H renmi ns spaced from
the lock screw 196. The | ock nenber 194 is |locked to
w0 b@sdeicer 62 by turning the | ock screw 196 i nP@I/Uk®08/001761
t hreaded bore 198 that extends into the drive 62. The
| ock screw 196 extends thfdbugh the sl ot 195S and the
head of the screw 196 presses on the | ock nmenber 194

througbcshwlgtelﬁﬁrfﬁeanddmlding pheanember 194 dight againsé therdrise @2 Is reired to as

the g3 (PR BTt AR P "GP o s it P °

[0051]( A% desetitd, @agh Dhkdgd SecttRREIS0GhSEbE ﬂfé%aﬁla Vﬂhhb th@§eﬁﬁ§§tructure as
to the | ower el ectrode 54, Thus, once the | ock nenber

is desarhed; for se: ane dinkager srstion |18 15 provides fritheseations rh8@g the other

exernpfitS 38 3badkRiBeriOng' hE s bF QriBtyPT oL He seiy 380 ¥ ihe same

lockin®of thel1681PREMbEO1 IS thOWEVe 63, Rt dedeft sectbnSl SO0 E the collective
6f the |ock member 194 to the drive 62 (with a zero

action pf theevagious h@tlgp&b@ tlosarientasionef dlrgovpper blfcﬂf@\@ $oisknot changed by

. SCrew di ngth h | ot 19
the tighEhTH R ke S 180 e Idnefve et oM R tafihs, In this
mannefr Othé\& it A6 chhfgyt 1(ﬁ|’tﬁéi e$t@blished Parhl1€10MTI @Hfepdd Mltﬁfnat feationship of
i nk a%e section 180 of the |inkage 66. [0051] As

the sud'és:eé taad 60e ddis manyksaefeonsd&Picopperdo t%ﬂiﬁutﬁéthﬁ hippetagtectrode 53 to
b N
the or 2. agh§ BRI bS5 BT el PR B R BB Gionship of

ﬂwsu@ﬁaﬁb@a@ab@r exenpl ary two spaced | ocations. The sane
e of rotation of the screw 190, and the same

[0052]| ithi the liskagerssctionskl SPesepered t@thetdsivets?, dr drevesss mgx dgroperated.

One emgpgla(:h éggl%' g jye %gdnal%yhé It]lge“ clrlﬁl eé:sts%r\ﬁglg?&{ h %fegrﬁ eé to FIG. 6, a

repres@lt@bler séewsdbel sectie 20nanarek REdgdsectib@bPiheNgedpt dsftnbly 64 is
' l'i nkage sections 180 into the respective tightened

showng ghifq wtlans 80 are lacatpd gromaﬁ kg axus Repe shewmaen & Iﬁn@}e Hagh wedge

sectlor}, gﬁ%eSt Shsgglet h I?ngslu and gﬁégg SI b B?fgﬁ%}' the one wedge

sectiorB 200 1sqﬁ§v1a&9at<:tﬁ@ B&eAtwo EISacé&IBéﬁt@odsh eTRPORS e)@hﬁﬂirzc?,gﬁlon 200 is
53 to the drive 62 and to nmintain that establ

conﬁgp@damﬂea fiasi dvasign meanehr 303 ithat oreerl ber ssbareil brighe polofl 96 KEIG. 5B) to

the loc}g rlgég algchr SIH{EO%ZQQW E‘%egvg ¥ n@%ﬁ&ﬁf Ctgafr)lgt horizontal
moverﬁ&?ﬁrﬁérﬁﬂttmgtﬁe gifiodédpe nthe@bert 112 @ in\éee ‘ﬁi’e [oRY rﬁ&nbé}el 94 up and
wedge assenbly 64. Referring to FIG 6,

down t%mm@tgly amaygdhewatigd 82 ead itnupieo ebﬁtrodﬁ é3s \Iétsg@ and down

moveme gtﬁl gﬂq}r glaﬁ)acélrogwefd ngf:@rais w?@gfvlgeyhg is cong%céed to. 3, second
slide 255 mouttedERCihe WSS, S RChbGR 2@@@1@%‘&% a*éﬁlatddetofrﬁf% thd Bé.tfe)nd wedge
the same structure as is described for the one wed

: . e ge
memb@e%% bﬂrlm@ﬁli}’smpmﬁ/iildi@d2%ﬁ sq Hat ¢t fiest inohed sufees 210 of the first

The onesexe n_20 ) d
wedge, b 402 is LG SE AR R, by T B ot STti g 4 scond
wedgetdi@nm|2041%[p65le@ r&@fsetéétdiahﬁn bp e MROPEOS daddes the Elhrlfzﬁ:b 212 to

slide 203 hold he wedge nenber 202 agai nst

allow the firstovadae meshsneed tO rp@vem'lqvm ng the first wedge menber
[0053]228 1nd1ca[fr[()1v ?het slgl(r;“neI S ructure as 1% descrﬁ)eg Ro {1‘19 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



down to correspondingly nove the arm 182 and the upper
el ectrode 53. This up and down novenent is under the
wa@ewsoeef a second wedge nmenber 204 that is cPCHES10081001761
to a second slide 206 nounted on the base 52. A notor
208 may be actuated to no¥%e the second wedge nenber
_ 204 horizontally on the slide 206 so that a first _
time by r¢e¢h wedgessectior 00 slowi int RS- 4. rhtthWemg@ersethb@ppgmzeqtr§de 53 is

e85 B! 8 ARl R i Gt QMR BYAAICR conere

positioh8N RIARNSMip UAth® BuiPdcet 136 4t €U, aﬁ@&h@%g Selédid>de W3f MeOes while
212 to allow the first wedge nenber 2 to nmove down.

maintafroog Hat Astabhshied axaeadle]l and cemered Popitional rrelagignshep of the surfaces 56
an d60described for the wedge sections 200 is at each of the
three spaced | ocations. Al so, the notor 208 of each

[0054]VIE RS e GidepfloRDBormpICRe 1 agk URihat by figf mexRmBRemotiig the second
hydraulic fluid froma comon manitold 214 so that the

wedgegagraber| 207 do greels&uhe firgt vegdg¢ memben2@histmexedoip anddneves the upper

electroggﬁgtapﬁg‘?eﬁc%glcrﬁ angrégrg c(?:élogl}rﬂ)wlél%g\ggylo. ed.tﬁé Etfsg?efﬁren?e surface
56 intd tHeSfirS®puiRional féﬁltiéﬂﬂﬁﬁ (Bl QW')Odﬁpp%@ltélﬁ BYPihe dndétlr 2081 moving the

down so that there is no change in the established

secondpwedgd glembarl 20¢ e éhfedlgbbm FI(Emdl andep athieofirshvgdgs member 202 is

aloweb S Rag RO RN PhEBnet el PR bl enitgfe Bituce 60 t

move &S Bvadld BRSirki RAabndetuathiOTitPthelseddhd positiongiaslabibnship (FIG.
and 60. [0054] It may be understood fromFIGs. 1 and 6

20). that by the notor 208 noving the second wedge rrerrber
the first we r 202 i.s

100551 "scmiitess B e BN SRBE PAE B3 aiedet faraBcig end second

wedgeBERPETER, Ik HACE 680vid RNelempiay (e@sd ARemblyr 64, is configured to
reference surface 56 into the first positional

apply pelriving ferhé ghrpnglethezhrkag@%sq the yppemﬁlmﬁr@dﬁéﬁor Thigforce acts
througgl‘é@ tagﬁ ag’ 10nri%8 e]q‘@grt v\ggtgé ﬁg4 ¢ 9 t h tlon QVhlf Fh iy tge surfaces

56 and 60 FRMAlcHaND cbterl | (BWulIAE HPARE mpsére@mp@@rfwedsz BRo parallel and
second reference surface 60 to nove down toward the

centerdd redativeefoe thentadersugef suréacs 60)niso mefrdaiged @wdthpo@pvmgnféﬂst wedge

memb%[%@]t |$angg éﬁ% mféz}get(ﬁGC g P{p ?@%Hé@er r%e}%grgaagg In T 1etwh %ne such

movenSRé O Medeey c}iﬁ@ﬂ'@ﬁfztré’&‘Lﬁ W@l the eohd féfe@eﬁo@%urface 60 into the
e

exenplary we assenbly 64, i's configured to apply a
seconddpwtucngl fr@m@shm Gigh 2Ehewhérainae sseortdopqsmonabp@atlonshlp is the

force acts h
secondgfeFe R Gy ST B TRAT i B REREYS o fAEPE n hus he
upper WMiae8 8D Bf tHeaw b $2£166 idloPolithifab alhd Roi & e autce 60, to
(resulting in the upper wafer surface 82 also parallel

define ghel inpstive etsll 708k 86 Wethe Predess chdrebende Suel slose poximjty of the -
scond R AR R M RAAP SRR Ghog Wty onn
zone 86Rvifleihe @emPREy Sitdsion 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



novenment nmay be the upper el ectrode 53 noving the
second reference surface 60 into the second positiona
wo edoandsoshi p (FIG 2C), wherein the second poBCT/US2v8$/001761
relationship is the second reference surface 60 in
close proximity with the #lrst reference surface 56,
and thus the upper surface 82 of the wafer 58 also in
and 6(cteoménipg patiatielt andtaentehesl toeaseund theetiniformesicling Paths @ige enwiron 80

arouncﬁﬁgl G € ﬁng%hé%sgégfgtﬁglsé%%ﬁiféﬁ gncij]rt}let %%l@reg@ﬁf}ﬁem is the above-
descrl]j‘e%flﬁﬁ%ﬂﬁf%y§}p5{0@lﬁ§tl@f)dx\mkh the first reference surface
configures the inactive etching zone 86 with the

[0056]eWGh‘p|thﬂ’ yahsixvmein&rdvndl stradwre diandcopasatiand themiiaxile gletails of

erbodfREH’ pR R B PR ey R sRERER: ARG Fio. .
the upPREURBEE 53 @sns%o%ﬂaqwtrs HeNnebri@Nfita@Red $ thRetheikRe téfBRn&f surface

novenment nmay be provided within the dinensional
691 is aghimst hrechirdfrefatrnae swifags 6dranditheiprojecoior SBAahmsthe Tedess 69R. The

ring IP(LlSr nsg}gtr}?g an glgﬁ pﬁ& l,?gtrpéqn F’¥ ég n@%{] ]%fth{shc\é)%?egﬂrtation of
FIG. y@ﬁ’@ﬁpﬁr@c% rl@@*%aés%eé}f‘ghér{é@ dn@%te%@f&rré?&ﬁngsﬁie &dg#- environ 80.
due to the positional relationships between the

Referescﬂ' foelclés 766andor6phrrsem RIGh3, plaoved thet scamdofctbastenataretad FIG. 3 of

ssur e unlforn1 tc ron
the apSiFiin 400 i 868D OV UE o Rhekmap F el p SRl ghe nsert 69
and tht PRig'189 PBwAQR.F Ithrh%vé %eérhﬁ:nﬂ)@@ @@ fHel BpEr UREGEISS3.Y This is
al | around the axis X. [0056] Wth the above-descri bed
done byt ramuiving: a dfastengyenatt slmml)lthatmemvahlh@detaauthesmcrt 69 to the top

di ts of t r.esent % ntlon e, r.eadi
clectrodRda Kb A RErEhT] g rERLs! 6 SHIE o SH Bl of the fastene
release%I BEihQIE 6930l faf fRMhoMdeh 1Bhend l’tﬁ%&t h@ﬁis ahé afifRed1 5 en the top

hat the inner reference surface i s agai nst the

electroldh i5Bd Aled,dheweter S8shawe i6FIG. a?ms nohen pheoljowct referea@rsuriace 56 of

the lo%gpetégc%@rdgg}e %ngt%Rsrm;th?é)th} S r_et%agve({' lowgrneleptrode 54 by

lifting ‘f&n;fmg WRbiIRe RiweFbfectrdde $4) eFWr@tdé‘écrmg a|B§$e BE€Mnkage 66 is
aligned and centered for etching the edge environ 80

adjustedeingy thecleoseocdaifigurarian with caspgsartd shenuppst RieGirods 53 higsasloose, not

one of the,structure of FIG 3 of the apparatus
tlghﬂyfﬁﬁneﬁg%dtBéléenbarsgﬁg\?éarl%ﬁ]gi| s not shown in FIG 7A. For

[0057]%%&1%' BeerlcB OISRt 69 (ROFANENEI0 drfd01 2b]1 En B W fer s &l with the
ave been renoved fromthé upper el ectrode 53. This

linkagé 66 dothe logser emfigiration, thesligmment Spases 4 ApVuandtIRAH (FIG. 5A) allow

bl h
the uph lRepOY S EEEReR g SCUIERES Bifel1sl g SemereH et pTha e g respect t
the 10v$b'xc Blec@o®Y 84, ofhihand appamas 106! Ramesoriditeon RS 8E tpr r@cp for an

that the shoul der 132 no longer holds the ring 11
alignmeheandpengdrang, 0o deelation) aperativh acomfliog t6 8rr§1¢dvmerit$1 Oﬁth@ present

e lower re enc surfa
inventiog, Jp K ot B SRY St ey Rrigo DG OGURaa  Bgpig reference
surfacd G‘P@xté?nﬁldgor\ﬁﬁfal?'aﬁ%r@&ﬁ thé amé Xi Pt hiddheferbm@ shéfdce 61 is to
of | ower electrode 54. Further, as described
becomaadigacd whth the ficstgefesdice surfageist of thenlower istsctrods 84. Because the
res ect el ec

seconqc rgge]frien%llééagtjg qldl\%gcp the Sitace 69tI of ¥heeméje%p & are paratlleP upon re‘assembly

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



tightly connected to the base 52 or drive 62. [0057]

By the absence of the insert 69, the rings 110 and
waz22og/ogmee2 t he wafer 58, and with the |inkage 6BCT/IS100&001761
.l oose configuration, the alignnment spaces 195V and

195H (FIG 5A) allow the thper electrode 53 to assune

the aligned parallel and centered relationship with '

respect wsthe dawarelactrede Sheuposireasseralely of she mprrt 69 with tE@p@awm 53Pn

100,45 .4 n._conditi to be pr ed for an aligpment
the rech R SIS MEFREES YiiPRs0 B G S ithest o7 B P ARFE e
[0058 ST, MRS |SierteltR Bl 5€ it shbw@Bhfi@ited Withth&first fefeRRBce surface
upper el ectrode 53 is shown configured with the third

56 extensting wdéalystord showldsr 24@ hevngivegicelawplh 2y dhapheulden 24Qemay be

axi,s X. The third referepce,surface 1ist one .
conie B8 il 2 14 01 LT DR GEIeOa0, Precubrb FetBRETS is shown
spaced RYAIhE Qe Qeterodd 54BaRAUER théle sieete mal ®eabfered to as spaced

surface 60 and the surface 691 of the insert 69 are

electrodes withespacedpeferensa sudansh (i o freferpace peréices 66 &bih AHexture 244 is

u r el,ect,rode 53 | ace the surface 691, agaidst
shovn, SRR EHHL AL Pl QB Bk Suils 2Conlr 802, kg rference
surfac® 248 daR1180t00the upfer M Biet refPendt IshrfadeSUD ETRAI dr Eixtiir® reference

the first reference surface 56. Also, if the

surface 243 ssceanfigusdpo e supporiedparthe fisk t(srsged)Feference snrfageetp to orient

e o B0 s e Y e R B0 B S berel o
the firfORferth® LitEREI5H9 Tie! ﬁpg@f FRtPE reRAINRE &driwéd D46 €5 RBEfIgured to
to the lower electrode 54. [0058] In FIG 7A the | ower

supporg tecthird depagad)irsfextnganuidasaftldaosigninhe ithirdepaped gaference surface 61
pra S, PV R ABEP0 Bl B8 e

surfacé:S)@fi gured with a circular cross section (in plan

view). The upper electrode 53 is shown spaced fromthe
[0059]| Ihtwe 7 Actlsacshomgeh s first Epated) rrderendressisfaed & cordipsednwifh p@eriphery

referred to as.spaced el ectyrodes with s ed referenc
250 srff FoBCatd oG5 7T BCutEof 7 ABE SUHbeaS BBP ) BeelREE by e
vertical VALl 225 hivn (an{iedWiftlamot FIGRDBWoREArefdonfighired with circular cross
reference surface 246 and a | ower fixture reference

sectionsanfl acecaentpameth the axis X-hEhefpare 244cisalse shewvaferiiees configured

., surface 246. The.lL.ower -fixture.reference surfac A48
with bt B8 Friie X SorolBVEL A Ut Tl SRR e SUadfigds Sontiured
with ah @h@HISNER 392 hA6R; AbakiilRih@RtwdhES4. OV rifd X32U&Ewall 254 extend
reference surface 248 and the upper fixture reference

paralle} te thecwald 242 peveshangingt the g referance suffeeeic e Theiprader inner wall

250 535y ARG SRLERTEG U LRIE) 7 Bl tones s

248 suppéricicéh e Firdtqsprck®nefetdiRe biificd SERAE Ghef R#aRNENERtends parallel to
surface 6 1 parallel to the upper fixture reference

and cogxiaf with theigxiand apdrsuirpendstthe Z52rand p(egipb@rg@SO. The inner wall

250 s REGR S5 DORRL LG B o BRI 2501

center BRY fiRHRIMA DG S BAE Bpadd) RefaRflcecRBab6 Whd RIdiRe t@ttiex X.
eri phery 250 may be defined by the vertical wall

[0060];\2!%11%9 ixpure R4 reenicest e e st {spagmdysrefpmnpo sirfageeS6, and noting
that th& op%jie@tlijc;ne51315Niist Qon%gru?elﬁl Haxfdl Mth 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 to 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



sections and are concentric with the axis X. The
fixture 244 is al so shown further configured with
WO e®poetcer 0 the axis X as follows. The | ower fPXI/USH08/001761

reference surface 248 is configured with an annul ar

rim252 having an annul ar23 nner wal | 254. The rim 252

& wall 254 extend parallel to the wall 242,
244R pveanttigrtsidnyith mecdntering susfage @A4€ coaxiphaethsde imper wall 254 of the
ﬁxmrqgﬂular inner wall 254 is configured with respect to

%€ axis X so that with the lower fixture reference

[0061]SP6 hage théAfHpet Bk dRASPEnd e fhitist24dsaaRMlighafeat 8AE Eentering,
surface 56 the inner wall 254 extends parallel to and

the upperasleetrodsi $hist meved (&g Xby dradd)s towand s lovwes elggtiode 54 (shown as
i 250. he i.nn I, 254 | fi
down G TA) P ARE ippa Kectigle 53 berinlaskd dn e ARRH 2485, 78). As

the up}f&é_}%mﬁbh@b@ [Vowered! e ePPérilecitde b3 X slli@edde-RNsilid@erpendicular
i rst (spacedé@reference surface 56 and relative to

to the takis Xk ks ingert [tBO @O eorion 5 3Phiatd thet igeess 244Rclepallpwed b the spaces

th i ISt d). . ; f 6. d _notd .
195H pRf 15T Ye ok SPREE PE AN GURAFE e MRS BaCs P i 2 sty
spacedRHBth&WaR SR ef ﬂ%gﬁ%}'é’eti(ﬁnﬁm THe dehRridpREFfadel 244@; @nd the recess

reference surface 246 configured with a recess (or

244R, gpre ponftgurak Rsmgle rageivg thayproiedtion 53Rt andethp Axalk 53W tl ¢apter the

. Wt espect to the axis . X, FLG .78 shows that .t
project 01§95 ek 0l £8Pt oo ibhiEy QMBS RS, As a resl,
the prgle@tcdnr 951e codierdl thd upp&PaEdirdde Bhwith Q¥eectelott raeeX>4During this

The recess244R is configured with a centering surface
loweripg4ite doiel arlugs ©OF theligmment spages PBH and (1A&VTofxeaghesection 180

A4, 061] . T te t | ect 53 and th .
(FIG {3880 3 F SPATsE o e BRI kGRc b ity Seed fiye to the
desire® bR O6  enation of TRY R et BleBtrodedsa. hwelamﬁletm@ obiBftatiGV@ke upper
el ectrode 54 (shown as down in FIG 7A). The upper

electrodk $8tis elly placedsonythet fixturs| 24desd that thhshifd seferencesafaceptrests on

/B t I 53 is,l th
e el R B MR SR e b D hBUITEPSE e wover
electrddB &33p¢lativeto e HELHRH texisifg Riich@EbA O tR3BwenteRectB8e 54, different
recess 244R (as al |l owed bé t he sEaces 195H and 195V.

valuespdithecdlignimtept srfaced 19541 arak 199V, of ¢agh sentfoad02aayxiss ag lsompared to

. ...n FI G 7B, sligh ced fromt.he I 1.53W of .the
the inifl el 41 ot Relen L GRvEr 14T B0 PR SR AR becomes
parallel @6 €HE 1BH4R clREBAE UbF ity Q6fetedcs RUEhde 56C Ebrvexdnhifle, and as the
projection 53P and the wall 53Wto center the

projeciporo p 3R beenrmes3enigrechwitbgpweet tocdhe awisa%i al iy ¢he actionygfithe fixture
244 axis Y coaxial with axis X). As a result, the
" projection 53P centers the upper electrode 53 with

[0062]' By BRCliset 6F thBendni 69 s ddefibdiatidve Sit Infyebd G@derétb&d that the wafer
initial values of the ali ?nment spaces 195H and 195

vV
procesg chaaledt Xeis ccionfigured tq Prabade BoacesivR)of g cansrat Agagerckes 70E) of

he.Jpper el ectrod 3 be s oriented relativ 0
the wiHetio BT o B TP B SRR A 68 CREeiBalnk S hearea of the
upper Bk@ed fe@dendedurfice ZAPERh & tHEeinSdrt 6Nhit thewaférd B3 hi8Rethickness in
el ectrode 53 is fullé pl aced on the fixture 244 so
Ad

the dire¢taon ofhtbe takisr . Witk this de mind.finowy detundeestapdghat the fixture 244 is
conﬁggxf%Hteﬁrg etﬁ]igf fhé:]l?)lwrﬁgfﬁ%}}u?g ﬁgfeffgége ?&r ac%4£18 éjrpdo &eCSp'E%'r %txhqg 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



el ectrode 53 relative to the desired existing
orientation of the |lower electrode 54, different
wo 200882766 t he alignment spaces 195H and 195V PET/E81908/001761
section 180 nay exist as conpared to the initial
val ues, and these differeft values result as the third
reference surface 6 1 becones parallel to the |ower
the inastize tzonel 86 (adrthé |pr®p§s chamheeﬁ@e Suehfinactiveatctf gene 86 excludes the

poces SRR B B8 B3 o PP SRS RRER TR AR LT Bhpovided
that wﬁth)ﬂlé‘ rugp&‘lélec&&i@%%] rdding BR W&Ere0S44t B8 showATih S, aVB) during the
descri bed above, it may be understood that the wafer

descrltmdmhgsmenhmdmnt@mg; thedntire gpaced theothedaefedencp rswzfe@sé Infyom the

the c re br acket 7 he .waf er e
first reflap o P ERe 56 b oSe nis Bt Fas Sl B sBiosd M e irngidif A plasma
chambEPSO & eRh]Re @(ﬁ%et &HireR RO ankli t§ et Btch BRhEEQHGE afed 036 Bhe wafer 58.
. Each of e insert 69 and the wafer 58 has a
Thus, tthﬂ alwmtlamdtdq:etenime@pmnwizﬁlﬁ theh samx isgackng Wf tthe upper dnd lower

i i t b d that the fixt 2
clctraBgh o3 et 55 Kabe EHGI oSy PPTSE e TrEP il e oy guces 2
hkehh%@oﬁ&% almorﬁﬁn?edf thd ¥labELs4 &f BNEICH3 SHfuhdBe 246 Xairﬁl fosters the

spaced by an nment di stance 270 (FIG 7A).
desneélnmg"nnmm ddscsnba«hcaboﬁao Fos emampleh dlvn unidorst apasei arou‘n@the axis X

el o SO B BRLR BB, SR et T
Also, 8 daf¢ived c&rﬁ@m%&g t?@ ‘&Epédele(cﬁbg:e S?Qlthtxgﬁiecﬂﬁfthé‘ Wé?f%lectrode 54

I nactive zone € process chanb .
assure$ that thievrediat extentorfethg Gnmad efcking zowe tﬁ(bwelk bc nglf@tfm ahef the way
70 of the

nt r al
sround; {5 o %y GO S OGS ShAEERE OgDLF al dBrHlBoaan the cdge
env1roﬁ %@t dm Qroﬁﬂd ftﬂexﬁﬁﬁ & B 4hed pEmiRerchifg optratiéB)in @ tdP@idal etching

descri b al i gnnent and centering, the fixture
reglonslﬁﬁces t he th| rd reference surface 6 1 fromthe first

0063 B RS  HoL 35 S TS SN it o g oriemation
with tifd &ﬁbe? ti‘&’el%qg@ sEMEE ' Madsl el tHeOloWRt eREGHI REer&RRsupface 56 and
area 70 of the wafer 58. Thus, the alignnment and

the uppentlecirody 5 cantsredi with traspectatre theplasien glastrodt $4ufsperaligned and

AL RSS50, el e R s
on theof'lxﬁh?é" 24R )g er 'Wﬁhy tHf tHidaCre?RBGRSsiBthcé ﬂo%%ng%naﬂh@ Uiher fixture

he axi s fosters the desired uniform
referemtesunfactmeil%admd\the piegactien 43D kmygly hseiynd frothereqeas 2448 )o Reaall that

the a th t t
cach sprige 1 YBf o iBErot FEY L bPeHb1SSES S Onte rphatof, and the
respec& 5’131%11 Ikt 9685 11 bﬁ‘i ané '19?‘(/ | TGl sdcin UBDSRayehRetbeefl8hanged as
53 with respect to the |ower el ectrode 54 assures that

necessaiyetor aldibvalthe yappert elodtradaes3atm bbcaxmcepnmte@ parstlel 20D comtpred with

AT O T RN el A T

chang@WAIRG SOGE sBaves rl@BHgﬁldawS\/artl%l NAkddRe AN thenlaBMsttd@s described
permtted etching operation in the toroidal etching
above rseghatneatbOsection 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



[0063] The follow ng operations may be perfornmed to
mai ntain this established orientation with the upper
- W0 edosiognee surface 6 1 parallel to the | ower ePEDUSIHAF001761
reference surface 56 and the upper el ectrode 53
centered with respect to 2he |ower electrode 54 (i.e
al igned and centered with respect to the axis X). The
back tg plpmposnieﬁicemhwdleinﬂﬂ(}/\és\, fesexampld Bofirtuss 244y genobe removed

he fi xture L, wWth 't third referenc
trom g fpweOgt b fid iianPals J0 Y Mg RLFBFE s tbe exemplary
conﬁgﬁfb’ht)ﬁ%ﬁo@ﬂ@n and deRabed %(ﬁ)‘ét\bl@d‘ reRpct UG Y3 b?ﬁﬁétﬁ&dcdn'ﬂiguranon
he recess 244R). Recall that each section 180 of the
shownl innkaBelagel Applichtion beehowmmeﬂl(m& |tlmgrmg1él%rs woented against and

e s RS e P R RS A AR 08 ot
53 cen@érl:@‘(ﬁ}l ﬁ‘l% p‘t'@@&[oneﬁﬁfirf(ptﬂ@ r&%s§ @I@eoﬁ[@ceﬁfdrf?@t@ ith respect to the

par al | centered wth respect to the | ower
axis Xel Gpom @delr@g thaninshrt t@9etoupp epper dedtrodd 35 thesting @ usngeld by the

o G ST B YRR 2L DR BERE SR SR e e

referelﬁ*é%\ﬁﬁfac%OS é zﬂﬁ‘f thRA¢tteRBEd §iRfhcd 8D, thE GRER JuFRRIGIUW Bffalled to surface
he tightened configuration. This tightened

61, rescudmfg @uhaparauelsaadmemsretdmrfam% andeatt rHceemEgalZ(banméle wafer are
driyve G2 t intain the blished ori
placed, o i GlEpiste e AR e T8 BB APHFING: SRPEraE o 0 ey or use to
remov@ ltl?‘eclhﬁt‘éﬁﬁ 7tk Gh SNC&I g8 ChiRGEIPES BB dafdrgguUPPEr eI ectrode’
centered wth respect to the |ower el ectrode 54).
[0064]ﬂmefedlewv embadimepptst dfcthe Ipeesenttimedngidn theve béen ddserllnqdperterms of the

spparafisciil GhOUHIIN T UPEEISFAON 5 OB & depka! Pingientation of

the lo%éﬂefé'@ﬁfodéqgm iR&h& Q’&Hfé&eﬁrof:és@rﬂhtaﬂl%exl qperTR! eREHORHS Htand 54 are
and the apparatus 100 nmay then be returned to the

conﬁgewdnwitlartlye copéditiyermaference ssuofacesi ¥6 andl 66caud itheeeleetbasleeS3 is also

configfgdHES RERGFGHFTASHTA WERPOAT AeIEHaD 115 PAa hSEHC may be

descrlt‘)'e'dn.ﬁ bkl échigREAl wih a8 %Fﬁ’e?tnemohzﬁidda REWR Mkt ztgbe The u upper nest
el ectrode 53.” The insert 69 is nounted on and secure

280 istconfiggred fiper thel wpper Hsterés faemeaueicy 246 amrbtlpmpwcmg snrface (or

e S T e 558 0 oL B Ml FERRRE

248 attPRRMinfteGk 1856r) 2BnulbP &alll 159 Jl@eianntiBl Sinb P 5D Nelhe lower fixture
shoul ders 132 and 130 on the upper electrode 53. Al so,

refereltw sutfecmm paraadliedito Hevwnpeefistre oderenesf swfne @46.urhagiper wall

244C B §o el vl B & ) L SiE QA2 P A of Y e 8%t 286 End lower
nest ZWfs%hﬁéu@ﬂ‘@o FRBIVERERaS W JREES o Dhe 38Pebife ubper élb&%cﬂe%@ference
nd the wafer are placed on the el ectrode , and the

surfaccalﬁlgmw Lo deﬁt@pequgparmfase P60 The rpoatdgn fodrsutfees Hb is the

terial 7 0 80
projecl ot P 1hp GRS | h PPRUTR] BB aniE SPLEha Rt petveen
diamefrRYBN bpded gHIQs beeR Heslar HResd. NThEhESEs 240 Af¥E282 orient the upper

apparatus 1 for orienting the upper electrode 53

electrode|S3trelative & ﬁledi@surfr@@u@mgsctriengitlon i thealomgn elgptredee54 by aligning
vvaf er I

the lo“fef{\ge)(éﬁlrglc}r?f}:%e&gg g"%r cgir%gS é}}e upper fi Rk QT %erence Rfface 946 parallel to

the lower electrode reference surface 60 and by centering the upper electrode 53 relative to

the lower electrode 54.



configured with the respective reference surfaces 56
and 60, and the electrode 53 is also configured with
wo basodicsr reference surface 61. Referring to FTAIS2008/001761
the fixture 244 may be descri bed as bei ng configured
with an upper nest 280 ané® a | oner nest 282. The upper
nest 280 is configured fromthe upper fixture
[0065]r Ehbedimeetsaftheapresed grvanidon ey denhudsrthe gppanatindeO ¢enfigured with

e P BE 8 Do BOA T SURE, BB I B8 g i

lower él@&%de(r@ferérﬁ%ﬁr)fa&%tih Ae MAdtingZrten@ition BEdeyied & etéHiAg the edge
252. The lower fixture reference surface 248 is

envirop&al The base 2hie fumlpﬁerwflﬁgurad avithed Grenc24hatf apporzBie drive 62.

The lipiige) BhdavB refdid 6.3 hotpies gy P aBe Bafsitustable as

describ@W¥jovB e SV¥ia 48 11'r1ﬁa§e06¥f 1158 6 84htdrOis 'RERdeYithafran®A392 and the upper
portion of the respective upper electrode reference

electroglar fhce Thel adapder dlimkage| 6&)x rio chsljustable disbeeanutheadssaied loose

configyafpR §id sl ¢ Sile B0 o i n BaTpBetoiiidflon i peflldefines

the vaﬁﬁblb%\gﬁﬁenﬂs@e@g 195 8lahd 198V ediPtHeSadabtet 66 AN AFame 292
rim25 The nests 280 and 282 orient the upper

(supposting: thealtiye32) r dhatinitiel yaduashof thie sligraeens giadend 95H and 195V may

tatl of. t he el ectrode 54 b igning the ..
be chage Aufing i Srebiton i ENaf FE BRTeRrel, 7 1 fie 8% atignea
paralldl 'aﬁ& Wetefedl RIRBARIS WilhreSptt o B&"Hﬁ)l\xleﬂelefcﬁoﬂ@gﬂ O briented, the
el ectrode reference surface 60 and by centering the

ahgnrrmppmaca BB adk1 %5V heteathanged wlmdsaslctQWemmkiémthg dpper electrode

of th t t
53 orictiit GaEhey HEP AL '906VE BHEF CRTE A e E ey of e lower
electrotl@\5|4n Orie Wfet ﬁﬁhﬁ?@ﬁéfér@ﬂcezﬁgfa@é: Bﬁof He ishes URRRbAe 5H1%s thus in an
| ower electrode 54 with the | ower el ectrode reference

aligned parh el end @entoret melaoisbipi wigh theilewergleatroda sefdreste sface 56 so that

etchin he edge environ.80.. The base 52 is furthe
the. infis, 160 RFERCG: SPHaSHe 0903 indte Suppameatd utflef oo centered
relatloﬁs;np J;ktfn dssKRG R G ARt BRwWItB HRIUPer &l6ctAiedn, adapter in
the linkage 66 is adjustable as descri bed above.

[0066]\linafutth@" revinkaigeth6 Gight trmfigumpive the adapter G6 énsecheedfte reeframe 292

(via thg giive 82y Tt BBF St Rbler et 0 e V| Beh of thE Setions 180
and to%mﬂ 88K 8t {RNIRRfheh§pabéINISHE BBk Sibeathe APp&OelbftAtdei I3 is in the
the | oose configuration the adapter defines the

centercﬁhcmeanmt@nam hantba upppatestrod® SHisamduritedb ip tlbetfmﬂ%r(&la the drive

62 T8 S e a0 R ARSI v Wi i

respec@ i the9@0¢ir@RYexReing AR W thE lé\b@r Seétfiieasd an tﬁeowafer process
al l ow the upper électrode 53 to assune the aligned

chambpm¥®l | el and centered relationship with respect to the

o067 G855 18,5550 S b RT3 v

electrod®Baris §bREVE & thedEnfRAl £ %joplfhet B ehertod384. a"I‘I‘lleﬁlapter 66 is
relative to the desired existing orientation of the

configunediewitte thec plucedisy B4 cofrma@tqnpp@t af¢ st theeformf eff bigcsgctions 180. The
sections 1 86 are unlform?y sptalggd A0 the ax1st)E OE h5(3?f théc’ cgnnlégtorsn(sectlons 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



aligned parallel and centered relationship with the
| oner el ectrode reference surface 56 so that the
wo pene76psecond) reference surface 60 is in t hRCHEA®08/001761
al i gned parallel and centered rel ati onshi p upon
assenbly of the insert 69 i th the upper el ectrode 53.
[0066] In further review, in the tight configuration
configprgtion gaght enneworx, @cts(@btﬁ(b@ se@irgdhie the Eﬁﬁﬁecz@Q ppxgnoa affilee frame 292

and thg g@%c@@e %oé ct?\fel)( e%é{eetc% rﬁgﬂé/raeﬁsp%% lté ﬁxﬁ:rfffgﬁ &%&/ﬁﬁ the upper

electrodB & 3aten@MiBH tin SRALKENed Yarhilel ghd c@nﬂtetédtdi&:nmﬁrwnh respect to the
el ectrode 53 is in the centered orientation, so that
desired gyastingsientation of Swdower glectiaga it de thegvaftreppeessshanier 50.
[0068](W1t?1 tthh%n%o%e 981);1 ng tHe Snelé § r(se% i§ st E argg’ d the axis X, the
afi el ed’

ned
alignmhi S}ﬁb@st l%ﬂH éﬁfld fQSNE Cliet\t/ébntd]ﬁ ofeisd p&domﬁhe fgme 292 and one
orientation of the |lower electrode 54 in the wafer
of the espectie C@ﬁa%erns, gosecliope 1 §0) maﬁh?Veo\éﬂWd@Ff@teabﬁoﬂh@@ values of
.t he gent er | per. e Vi
the allglhme S\R/%(f'es %Itarng d@%é’u‘?. vsveene%mé)t ler é’%ﬁ fl(;tﬁ%:: gxlna e%9t2 and another
one ofXtif rdsb&:tiv@%n@dt@x@t r8ode Eadh ofhie adamdctdrs 6801 & conﬁgured to be
connﬁgured with the plurality of connectors that are
adjustable inHBe fiseetiopfof threardeXthyorasying @momé bethis marnergpogosientation
t
of the H@ﬂeﬁ g([:e{%%gges eec glll %{(})ggq g—t?)a nr%é%tn WP&&BEJ@M of the portions
of the &din¢st9akind thebieentheapspetitvd psect69 r1f80 Gids atvanfe dlfferent from the
relative to a portion of the franme 292& Y {acent
alignment spase r k9§ Yebetgen saethpioportign)ofthe frame 292 and gtpther one of the

respecﬁ%gédecgl&gés l%gr {h%hg)i%} el{}:hljsdésrsarre fS%l a.frécy Foh adh haﬁlon of the frame

292 that @oirb@ohﬁﬂhi tlentdspedtiat | AneASH 1 SMN MRt mmésap;slie@ntolﬁla various
is secured to the respective portion of the franme 292

ahgnrr@nblsnaﬁes t¥rihedihersscwang efcthe Jegky membars t3eofipgesections 180 in the
tlghtenglcole§ % 53 toﬁnésﬂ fg]ir)l?arre 2%8 %,’%#F fhe apo%’(pn%r f%ilg drtam%dz%Z with

cen ere

the upl@e!rle%&lraﬂé oR ré‘ifnzilhmfgqﬁ piRciligned phalledesidretetsd (Sridnﬂa@lon with respect
orientation of the |ower electrode 54 in the wa

to the gpsised sxistengerirntativg of tipdlewpr eApetrpderdd inyHier wate Brpaeﬁs ﬁgaraber 50.

[0069]t1§se deSdl Cdt %ove %ﬁ%ﬁﬂgﬁ%r ](%é:é\ﬁ (%Ug 1n%EJ%{39Xthg lock trﬁ?mber 194

I gnnent spaces ween

conﬁgﬁﬂ&ﬂ tPBE Eél@ﬂ&bl?fseddﬂéd by ethoRID6an @ar@lﬁ@u@flng)hﬁe Eomon of the frame
respective connectors, or sections, 180)

292, both M@@caﬂy pad derizontally tight. v Aligsatiyelys e &Ckgmﬁ@h@r 194 may be
Y f
sparaf1362 ol ST IR 1090 RER RS BT BApl a2 g e

separatt@(by HRCiligainehhepaeenI9SEL of theldor I%S‘Jﬁﬁfﬂ thertagdt 196.0€The adapter
&stable in the direction of the axis X by varyi
(linkagg ) Apcdudas ant s ustment faschanis@esr i 18 Haafargnoldi etSPr@Wub%emounted

on the %é‘ﬁs\ltéggoq“athes §%%e?\éﬁe@tr5&;e??9 Qn& @&P%!Eﬂﬁ@ 'P(?Hf% agggﬁ) ) d(?e\fwe the value

Ions O

(e.g., thOiitef] vilue) ofbpalignnient SpaREOE VT Thd &ﬂ)uhﬁ&nﬁm\i@ﬁaﬂ&;m also includes
different_ fromthe alignnment space 195V betwee

the slogh83thisy dgSiettho A vehis ikl Bt enca it He rln Ghie ngner, during
orlentlhg%y fie REGE 'Z\ég a?lo eac%‘g E)P%lﬁgecd ee{ngﬁefeﬁctg rr%jcﬁf)ﬁ?he initial

be secure ion o
values of the alignment spaces 195H and 195V accordmg to the 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



292 that corresponds to the respective connector 180.
The sane applies to the various alignnment spaces 195H.
wab@seewer i ng of the | ock nmenbers 194 of the sSPCT/USV88/001761
180 in the tightened configuration nounts the upper
el ectrode 53 to the portiaﬂs of the frame 292 with the
upper electrode 53 renmaining in the aligned parall el
frame aﬁﬁ ge

apé theetleld] %581 1e penfigued teiallawrtbe peagtofitlae lokk serewi 196 do urge the

0 DRSSk o GO BL5E o o
frame DD t@ UM BE uppECIERDAE 30)sebired Wsl@fe frivge 1202 las reiehel bl9he nests

configured to be selectably secured by the bolt 196 to
280 and28d. t ouchi ng) the portion of the frame 292, both

verticall nd horizontal.ly tight.. ennat i ,
100701y Gk i o7 6P ey BBl b borsp My 100 Wonfigured
with tieRBERR 6292Mirkd @Mht FRNRAINI 200 cohfiglred fo move A8 AdaNer 66 move the
be separated by the alignnment space 195H of the sl ot

upper glegider Belatize o the lver elepieodscpasedesgriiadk digs ca@) section 180, the

pste 1154 U85 0 %S PR FATRLR 867 ape Pt Bion o

the fra®leePIY ROgMm3 thd tghiodunEighRtioh Or td18e Réfirfed B¢ )thd Oaritdid Alggnment
t he val ue gefg., the initial value) of the alignnent

spacess B3k and 595 VThiemathe rssneetive pecioaroisthe drasee 2H2 taglséne ke loose

| 195S def.i initi | of .th .
configfafion. " BRist YR isErehlorsh: 18w 40 KRB RriolE SphgaE0 may be
referrededt & #PPiradThpd&ed 199 URPQDST RS QiR fad bF spiad) thel aﬂﬁstment

nodify the initial values of the alignment spaces 19
mechapisth (10 th¢ faoo of thenggction 1 $mgested od teshpner slgcaedehi and emnected

of the | | ectrode.54.. The adj.ust nent chani sm .
o the Gt PR 19 EEPETPG et & o BB TR e 195V, in
which ARP#&et 198 VSR eRebeh Rakh HEHD BlatekID4 el tthe@drtiyn bt frame 292 in the

contact with the portion of thefrane 292, and the sl ot

loose g@HBuratioponPughupdidstmeniameohanisie fdlar iof the Herm gufkths cseetipn 180

196 to urge the Lo nmber 194 ggai nst..th riaQ4e
mountE S W W RleCor ST b e fo, BT b e BREl 0 ifer cetines
the inifislaBue’S2ht Yafistlg alifnéHIRBices19SH! ROChiR tEespac€d9$1 is between
the frame 292 as oriented by the nests 280 and 282. )
the slof dB¥® pndthsograve A6 isorttaches torthe espeative dartiamotnty frameo292 in the
oose G AGob oRIRTIENUPS e A ot B 5 e v
suffici@fta@t 8Mlove btht Quppey @ldchedd/BRefo adsaffer ddealihed epardliet eanldOcentered
~the lower electrode 54 as described. For each section,
relationghdp withéheploaee eleguodesSdcnyarging sl indiabsalyey efthe payable alignment
S ed.b e screw 196 tq t.he spect ve .porti on of
spacese FEH lotosdn St BE: el ol P BRY MshRal RN fnflcontred
relatio@@ig;f/@pﬁfeatpger &lyctidie 58akiafibé & Mkl dsineNdxishacefeniiol ottt lower
19 fromthe respective portion of the frane 292 to
electrodefftne the | oose configuration. These two alignment

aces...195H and 195V of,.one section . y -y -
oo SRR ErAREY, "2 95" BRebAR M tlBipe posion
relatiofishiy aihe @bcdpIBEBbert SE® f@rdprasdctig thevetdhavioms aicai Withinethe edge
~ formof the section 180 nounted on the upper el ectrode
enviros, 80 9f thecwafar 88.e Bmbodiments 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



to the respective plate 194) defines the initia
val ues of the variable alignnment space 195V, in which
W@ 2@paew6195V i s bet ween each of the pl ates 19BCHIS200$1@01761
portion of the frame 292 in the | oose configuration.
Such adj ustment nechani sntfurther in the formof the
~section 180 nounted on the upper electrode 53 and
orientation rfec peogessing the edge pegrand) pidanet progessing tthreeentiiat pigas/0 of the

ednitial value of t variabl e al.j, gnent aces
water $5ThE plocs S71 R TapektD HIEuRRLE R F ke BR Rl st and
second®fifert RarfBesk 091 LAQ 405 fortigrae the dxoRisfonssres (¢eneral area 70) from
portion of the frane 292 in the | oose configuration.

procesying. iThe tppdr elegiradesShis conBgwad wath| the thirdphersiore sfeicaee surface 61

195H and S5V._ar uf.ficient .to allow U [ .
o eyl Pihot B2 T Wi’ G0 hbeuer il KV udhBR e thind clctrode
referec@BLARQA6 T S Bthe GRS durficé BOX hRall IS khecdlegiddedefebehc®Yurface 61.
varying the initial values of the variable alignnment

The akigrumaens fogeng 244d isl oonfigueesb fafi vy wish (the uppeuicleetdodsy 3 tand lower

ligned parallel and.centered relationship.of..the
ctetrols o3 R REDF Wiecnadl Par ateuoiy’ FHESRRTRUR it B ypper e
refererReis@fh@t 248andfthé Rfver RdBlre BéfBhEOER 04 248 BErEME thhe upper fixture
addi tion, the apparatus 100 may be descri bed as

_ referengstsuibades Mhe x s 244 ssanfigusedisa basthe hyvardixture r¢fesoessurface 248

ch er. 50 for protectin he.excl usi on,ar wiihin
mates A BRCH TR Bb7are R dar €16 stfPoB Bl Ah te tower
electrodB S4pHanent 1bWwMeRkiued réfenéd Glrtide dd8earipar @pes fiklRe reference
configured with the |ower el ectrode 54. The | ower

surface P4 iy thd deGredmuientasion pafallgliiocthie Wirst iglectredd fefesence surface 56. The

ctrode referen surface 56 t.0 suppost fer..b .
fxturegd48 oBR SlrEd 055, Frep ok B e Hade, P B e e hira
electrod® dfe@HEESLrdct B1 td ferhdvABE stBport tHRauppasEeQRIdRF3 on the fixture 244

configured to nount the l'ower el ectrode 54 with the

with thg ppperdithird elgg@odes frefeeance syifadeatk imghg desqred orientation parallel to
esiredorientati for processing the edge environ 80
upper ﬁﬁt&r%rg er%‘}"Sc?Bf?I:%ﬁe%@ he central area 70 of the wafer
[0072)5Ehe Mt IACHRSE ot CAfUihE Athkia S 86t bePPednS tHeOfthhe WoRdandl thHe upper
the respective parallel first and second insert '
electroder J3ade s:dpstablen ded@en othe ploosee configpratinn and |the i tight noafiguration

descrtg POV E o 71 G100 b REURAST R4 BT ey Ebls”nment

spacesSI95HasRl B5Y baweenthéaddapteB6 Ahd tefraims 292, G9e hitiAl vdiges of the
first insert surface 691 against the third el ectrode

variableeglignegak spages 488 and HIRY elhew ithe eppersaledtzde S§ogupported on the
ral lel. to the el ectrode reference surface p1, .The
fisture 00 e s A0 oGRS LERRER T EEE i parbifi o0 scours
the upp@PEectfdRCsT Gsled a3 tid etame VB witRahé @gge_rSéledtfbﬂe_eﬁdirpfhe desired
the insert 69. The fixture 244 is configured with the

orientatipp &9 p¢rimit igmwvakeidhe fisersi4 andemourging od thehéng blfegnd insert 69 on

e ot 85 SRS B RRS AR e NI ARRREn o procs

the certRil hied M0t tROwWhiER1S 8 tien hrooedsidgl aHdUb @erh&¥ecthe NG esred @t &rials 78
248 mates with the first el ectrode reference surface

from thgwedge eavigpo$d the fixture 244 on the | ower el ectrode

W the | ower fixture refer r.fac .
[0073] ¢ He &végeé rS%f %sx(io\lﬁlﬁéurrecel fVéfrfll]e E%ee%a%r Hhitkned¥ ab v‘?e%véfl §1 ?f@ 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



surface 246 in the desired orientation parallel to the
first electrode reference surface 56. The fixture 244
w0 g00809febyur ed so that the upper fixture referkCES2008/001761
surface 246 mates with the third el ectrode reference
surface 6 1 to renovably ¥upport the upper el ectrode
53 on the fixture 244 with the upper (third el ectrode)
244, theghsertcotodefngs ﬂaoeacesw processeond éélheé’deeoﬁh%wta&lr |56 rand the insert 69
par al | to. u tur rence .sur.face
(ie., bﬁ%e-?g] tﬁq—ﬁgrfgﬁeggi é'llnd the ga %ﬁ ?ﬁ? Hléacltlvmpétécees%éone 86 has the
thlckné%§b‘fvﬁﬁrhgﬁ&e84f r mEPdrgv%?éﬁE‘ decuRQl tdRIREfrarftt 292 PR o'éﬁﬁgﬁred to move
ust abl e between the | oose configuration and t
the adetptfgr&6 tooncb\reguhc apperrclegt@@d¢ Pheclatatsotpghe lqwetrh:éeCtro@fsé4 The fixture

i R S 0P B SR SE R A oy v

referen@e qultfi& izf@ﬁ@ spRd -gtﬁe highrhélt tHokiees ’mf hivigg Walu@k&qaal to the
i gnment spaces 195H and 195V al | ow t he upper

sum o%tlhe ovaferdbickBess apd dhe wderd ﬂnﬂm@ssr ang the ¢higlaness of the mfwtrtvn gonc 84

oA A e b BB A BB TSR Wl
53 at o fiRMBcARA MdiRe Qﬁ@lo%?@]’éc@é&cﬂ de efe3trbde qufésﬁiﬁié bh @iﬁture 244).

orientation to permt renoval o the fixture 244 and
The first loratip cofrespoads tnthellocatipndofi the aippeweleeirodendd wpihethe insert 69

53 while th J d [ it h
mountg & EHE G Ba A perrer PGP Cer nERes BERRFRTATE T of
[0074]tlh$né/}af)@runa§rsfob@%9tr ReCRNeN ¢IRAdS PefeRMBY Suifli® 56 is conﬁgured

undesired materials 78 fromthe edge environ 80.
coax1a[ @@fhst]heTaxes Wafhet nBg also borttfegeddd ani ahelepieodgaids X. The lower

clectroggreleighes g okt ErbUHe EXETes 2, By g e e hide 264
with résB@&rtB thd'h ek NESS dekerfbed Wilte r@bédnIRIY whiliBKN@dSthe §Rdulder 240.

hat with the upper el ectrode 53 above the | ower
The ﬁemt%édmcsctlepmoddneefsmee verfadechl aposionfigeredstot ¢rater the upper

PR BRI S Ot e

centeriAQ B fRL Ragtween the wafer 58 and the insert 69 (i.
between the surface 82 and the surface 60). The
[0075]i Hanty Ve prdrrsesd tmteeng®diraents od thhumkmtssnx@ﬁtlorhenay include a

4. The d 6 the fr
method BPGeiitg Potpacs clads rordRgEMesRep SirtUalt 36 aqpifed by 2
flow cﬁ‘dr?@@(f SdRvom BT, 8t IR 1bRet d16ctiddeBy Hak 8 dekitditexdding [dHentation in
fixture 244 is configured so that the | ower fixture

the pracefsethember &) refgacan tha ®asent?. t Hee cupq@éng s totdefiae thef astize peocess (or

ar.e aced nment t hi c ne 270 :

etching] o 03 800 R a0 151 RECSUARe PRERAPEP PR L fdaessing
the wa®&95¢8. Nahk H&héd hltiyChBRS Froastait 6 dn Jféﬁﬂﬁ)ﬂ%@f of Bénfiguring each

i nactive zone 84 So that the desire rientation of
electrotin 63 app & veltez tafogeccsdirfase. pAdoivdeeledtiads refeecngp p@rrface 56 may be
in the Ziegigt%ci gglgtllggl o?ientétlon gp(i Ctbc? glﬁtgerg tgcgcf‘ t e eergrﬁ]c%fe sur ac? 61 is to be
omentea‘llfara;'mﬂE t 'tHeSIo“leP‘éI%Ur@dlb FPEERBPARESe 56. TR hewad n®iy Bbve to an

t he upper electrode 54 with the insert 69 nounted to
operatigaf 3(de of hempmuty heldingo thes uppes rede@®dn agfasepoe hairface 61 oriented
paralle po t%k Swer ¢ g’ct ode referen)ce 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



[0074] It may be understood that the | ower el ectrode
reference surface 56 is configured coaxial with the
w@xi08/0X66hat nmay al so be referred to as an el eRCT/O8®08/001761
axis X. The | ower el ectrode reference surface 56 and
the fixture 244 are confidlired to center the fixture
244 wth respect to the axis X, as described with
parallel ¢a fhedpweneleeieodgarierensa sunftpet e Sieb seaemngauay, berhy the adapter 66

rode referenc fac are
and int i T it OB T ETo! R bt RSB PUR b8 e hob
[0076] OhREEIpet® of AR MXihSd &@Sn@lﬁ&@ﬂiebﬁ)ﬁhh\% bPerh@SPEOA effértivO € space
projection 53P and the centerin ace 244C. [0075]

the upper glegirade rgﬁ@etemswé@etdiafrorértb@mvn@rﬂlgztr@ﬂe réferepee swifce 56 by a

fixture tpgg{q?ss dg‘hgg'&}:uéiz §}1 gs% pay heé eﬁluo?\éq, s | ent Ifggﬂe{hécjmg?s Bt'the wafer

and thél @fitlaRes 8 ofithle! iRN¥ti& B PrdcestOfdns! isevyﬂdlarthﬁkﬁ:‘ass &£ thhgrot&@¥RKkclusion
el ectrode 54 has a desired existing orientation in the

insert ¢ srsueed te eamnper @gctr(@egeferqme séacp &4 e Ths holdiag operation 304 may

ri.en s to.d | ctiyv [oGe or c
be undf): %%ocﬂb)ég%fﬁxgn{;% éo ﬁ}s? é}fetu f%l? oil;é g’lxg.\ é%nt{%lrficﬁgo ma? gr}e lower
fixturePfe@G &5 subRbD248 afld HRY ufPeP EREHE weﬁeh@e watee 2%48. ara Rpaced by the
met hod may nove fromstart to an operation 302 of

alignmeghdisgoed A bawing Bieewlyecorpab® thaqumpiithe thigknesses oé Higewafer 58

o oS4 BRSR 0 BLFRERTr 20R E RE el o

proces€ lcB&hbRBD (7.0f @i deAnURE atetife dich Sohesdah@rdxenidesithe 6processmg
parallel to fhe | ower el ectrode reference surface

of the T¢ndrafratchd@ ofdlye waleo Suphaahg@p@nhdlist@ncesﬂﬂ ig pravadgsigroghat) when the

fistureg PP R APt B 1601 MGl Cor Bt B S ar B glgnment and

centeri%g I tha ERuRs 24P usd ek dhifdref@¥ndeSubicd defrbinthel fitst 24@reade surface
descri bed above. The nethod may nove to an operation

56 by 306arneuns cbatr ISn@etﬂameu@p@pseelt\é@tsuﬁd@ssié &o 6k ‘t’illlll b spaced in the

oer s bt PRI AL ¥ sbRFMERE 0 BRE0L0p, o e o

enviroh 8D e MR GEsuBtik ftm %e‘izﬁ) aRM& fFEGU anﬁaymryifdmﬂwtch hige edge environ
adapter 66 and the bolts 196 of the plates 194, for

80 all arpunghthg axisnk, andaofretch dep qmgra]tféeeda(}]gf t F@s@l‘f@]58@nﬁg/,here around the

of the
axis X0 ARG P e R BTy oy B 885 RF abar VI s wapspacing of
the upp&f RHEOWEr SleEtiRs 58 ahd FSuaRi§ hebd owRrinehepiocedithg of the wafer 58,
reference surface 56 by a fixture thickness. The

with thejbenefitedes¢ringdabeee. nay be equal to the sum of the

[0077]-t IE oK q{;s Srgl?: L& thvﬁhg ! nogwtalgyj ﬁHH cX n Oé)Frat ns OF attaching the

procesP ERAES6n MXEit 68 k@ thelupper dleddds 88 léft@ldrehﬁ)vbhﬁf tH® BiRfure 244 from the
el ectrode reference surface 61. This hol ding operation

lower smtrﬁ@/ She @hqea@m@r@tlw mayf Boenic thet waleh S8f o1 ther lovey plectrode

xture con d SO t omer fi
refereni g futtadhcal. STbF 4BE° 5 3Te GstTlo.nbF VRITpel KERYAR, 5 toveard
the lowpét @@ d2 4% t8sFact ABE PrbcEY ekbl@s@hllmm (sdtf&de%ﬁ)ffrdlﬂ he surface
havi ng the value equal to the sum of the thicknesses

82 of e watkes Sl thesBickeds 8 of e inABietProgssaAeneoBo.¢ A described above,
by the Ig? o?nﬁ:eﬁ ff{lgég‘ the2 %clénlg?st ofdtﬁg npa%l?ivé Bxeoce&azco'h'e\g% may be uniform

across the wafer 58 and between the wafer 58 and the process exclusion insert 69, and all

around the axis X.



process chanber 50 (i.e., that defines the inactive

etch zone 86) that excludes the processing of the
waeemwsngieonr ea 70 of the wafer. Such alignment BPOCBUS200€001761

270 is provided so that when the fixture 244 is

resting on surface 56 as $hown in FIG 7B during the

descri bed aliqgnent and centering, the fixture 244 _
[0078]slmbediments eththedmetdipd rasc éncduder Hieeh@dding raperativa 304r icluding an

r ef nce surf.ace 56 .b t hat ,i h
operatlf G ANiFe 2 9 eFunE 60hrd 247 FRIBE |OE clecliphf FeBRBEe Sitace s6.
The uiRelebdctiode GB Ihl;)e bplasE ah@miReslidindnefixhie 24anpNildglleding the

the materials 78 fromthe edge environ 80. The result

upper glecirode 53 ke fraplyaneraureclaivegp the duverfy andithe figmg 2 2c(as when the

inkoet 3G BB FRbefPumhd PP R BnBaticng Iurgha 195V atow
such fRleQHBErdE othS upper Wlttrodé 38. alRedippeRtelcdtdd€ 8BLRLY s become

by the fixture 244 occurs with the same spacing of the
orientagpse thaptler ppesreledtiode refgessnics Sueas 6U ingriprfed pagsdlel gethe lower

i,n the processi of the fer 58 i th theybenefit.
ctctrof aefFTopBh SRS P pBherpied M=o B ey Bl prtorence
from theeddiadeNeithé gainBer 1 ncl ude operations of attaching the
process exclusion insert 69 to the upper electrode 53 )
[0079]alnt eiewr efnthgaaboye depesiptions apraratust and grathards dre\psevided for rapidly

. ..electrode b4. 0, . erati on nt .t he waf er .
orienti§s P PR R S1 i PV EHe Ryl TR s 48P 55 o cesived
orientdifohV €hB rieBinANBGERLEA of ehadesitdiEmMBRAE upifeEh1ly Feben the edge

53 toward the |lower electrode 54 to space the process

enviror30| in ¢ manten deat rergovesshe padesirgdinaterighy Theomuerlydle gige environ
t he, waf 8 by th i 4 .of. ' i
50 andflost 06 5l el il B I Bl Cpihofih BREL oy need

to asshrieXthbf he2édhink NpphiikiResgunitely Reigh@RbEfoyE ubé, 0L 8t in use the
zone 86 may be uni form across the wafer 58 and between

apparafusd wWighfthe riggs A&t 8, prrezempled xesplis inacchiaéeter. goifoamy removal

al I, around the | S 0078] . Embodi mepts of th t ho -
of the HafesefBler 1 221 e g SR B SROTE D Rl A EFhE Hrerats
from of B&eAVis® BarfigiRg 8l RBtrileeads. gnnent fixture 244 on the

ower el ectrode reference surface 56. The up

| per :
[0080]eThecambmnglemergs ahihe peesamtvinvensinn ¢lseHBl the abeneedascribodingeds by being
244 whi l.e al | owi he upper, el ectr 53.t0 free .
configfib £ e LR G BRRL Rl P8 Tl "ol gt environ 80
(i.e., a@B thd@nhilkeipe £& bSthenippbewhRPSArfENE] Hat 8tifr@ds the central
The various alignnent spaces 195H and 195V al | ow such

area 70y el pioviadndhe edge PP of ihpaales] aed podps thg edgheraappeng the bottom

sutsc RESBACHE e TSSO, SIS Bob IR Dpout removing
materif8fedrh @r dtReri® HAMBInERCtDEAP afedfl 7). eThe GperdtR@eotOthe linkage
and centered with respect to the axis X, w thout

sectiorisnk8 $a thah dleere i motchengsy iny theaeztablishadeparalipteand[ @oteqd pesitional
relatio%s!rthwggfthé ggrggc%g\#%r g%f gp'ygﬁd A Ps%gt?(%rrﬁéy %heaﬂl%ng}ssteg %41% 180 that

oVI orien upper ectirode
coopet’ét%dﬁ(\/i sffebuﬁghﬂe ltepvelecRb&C 53 @6leéhcdBase st whias niesmingatad established
a desire

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



orientation. The orienting allows renoval of the
undesired materials uniformy fromthe edge environ 80
w0 poog/oymsner that renoves the undesired nateriBCHUFB08/001761
fromonly the edge environ 80 and does not danage the
central area 70. The descP??bed orientation neets the
above need to assure that the etching apparatus is
uniformbcaromithy aalsiXheivebe fhorcenualarcas®) eftthe wiater asthetpenter area 63 of

(with the rings 110 & 120, for exanple)
ﬂwtq}gg cgg%ﬁn accurate (e.g., uniform renoval of the

[0081]Y %%@h%ﬁe%e%}e%bir@ BveifiohREbeaE d@gahbé@nem 8&vil F&purposes of
80, without renmoving materials fromor otherw se
clarity frigierstpnding, itewitll b¢ appasentgBat qegamothamges andbwdilifisatiens may be

. of t.he present vention, also fill th ove-d S¢h
practicd ity etsgritep B FmsPaLEF B dhscpshiity dREYERES EipREtent are
to be déﬁ§i§§ﬂeﬂ a6l iINRErSHiveAndl no® rdstrfiive dand invent@sitie i8N BelimB&d to the

e., around the annul ar edge area of the upper wafer
detallsgwcfrah@e@z bethaay bemastifieiswithia theseansl anéreélalva&ntSa@fdhe appended
around the edge 90 of the wafer, and under the edge
Sarea al ong the bottom surface 92 near the edge 90 of
What is oimed gF 58) . Such uniformrenoval is w thout

removing materials fromor otherw se damagi ng the
central area 70. The operation of the |linkage sections
180 so that there is no change in the established
paral I el and centered positional relationship of the
surfaces 56 and 60, and the operation of the many
sections 180 that cooperate to secure the top

el ectrode 53 to the base 52 while naintaining that
establ i shed parallel and centered positiona

rel ati onship of the surfaces 56 and 60, contribute to
filling these needs. For exanple, this is by
establishing and maintaining the close proximty of
the surfaces 56 and 60 uniformy all around the axis
X, so that there is the axially-thin space 84 that
defines the chanber cavity 77 as being configured with
the inactive etching zone 86uniformy around the axis
X between the central area 70 of the wafer and the
center area 68 of the top electrode 53 [0081] Although
the foregoing invention has been described in sone
detail for purposes of clarity of understanding, it
wi || be apparent that certain changes and

nodi fications may be practiced within the scope of the
appended cl ai ns. 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 wthin
the scope and equi val ents of the appended clains. Wat
is clained is:1. Apparatus for aligning first and
second spaced reference surfaces in a wafer process
chanber, the apparatus conprising: a fixture
configured with an upper fixture reference surface and
a lower fixture

claim



reference surface parallel to the upper fixture
reference surface, the lower fixture reference surface
wheisgosenfi gured to be supported on the firstPCPES®AS/001761
reference surface to orient the lower fixture
reference surface and the3lipper fixture reference
surface parallel to the first spaced reference
1. Apparatuader atipeingpipst afd xeeomd sp@c@f eafereneru piirfases beiangyafer process
fiqured to su ort the second spaced reference
dwnﬁ?ﬁ?? ag uﬁﬁqngﬁglg$e second spaced reference surface

PRRe! cdnfighfe@ WRRGN [ippd: Uﬁ)@ufeefe%r@ﬁk%e snﬁ!ﬁ’dc%a&ﬁi @ﬁ@wer fixture
parallel to"the first spaced reference surface. 2.
referenfpparfata paraklelrtecthe eldpecrnﬁxium nefetgnoatserfecay the ower rfgtture reference

spaced r fer surfac s.configure ith a )
surfacd BF G o7 PEGEA o der ML ey ital SHAFEhr e Bsfg {igF A erient the
lower ®&hite rREEE RurthddCardd ?h'é%ﬁ)ef $Sixfud tdreren6O Bt Rea1M 4 the first
respect to the longitudinal axis; and the | ower
spaced ref¢remce suefaee, dhe aprsu rffxatre ré¢ferepomh sur@ac &dingj CtOhﬁguned m> support the
[ i nner . wal | confl S9el to the

second TRAEEQ Do TBHEFO PR d FareHanEd rSEPauitace paf

upper BYRPOfGEnQulh& :Idd&?a?all%l’ﬁﬁtﬁ@' fir@kpIceN eereHEd ﬁﬁ'ﬁc& he
Inner wall extends parallel to and coaxial wth the

axis, and the inner wall |s configured spaced fromthe
axis to ti ceive o.center the

2. ThniaSs b ke TR U Seeian PRt it SlygdedSs

conﬁgﬁl%'d%Hhvz?*)éﬁbhteﬂeslﬁ&cﬁfrorﬁ an@eeXiAtwith ABnpREAhAAxisNwhbRIHN
wherel n the second spaced reference surface is

ctha fixgue edfurthertcoafignef edth respecoaxthalongitudina mxisp pat

PP SR Bt RGeS oGP e DI Bt igen inner wall, the
inner \?ﬁi ?s%'nﬁ?uﬂeﬂtsg At Svifhl thE WPer FRRIE Rbfedentd S4B IRSSOrtel dn the first

l'ongrtudi nal axis, the opening having a centering
spacedsmfefretme smfacxe the imierhwalhextémisgaralial to zccoasial vgthrtbel axis, and the

ei ve roje |on to center roj.ectio
inner YR Tuf SEkFS B theriady B tetly FrBVF ShgbritieRafo center the
ﬁxtureadﬂ the fifst sﬁ%@é"r&&éﬁc@%rfa%g hi®L1dtive ¢ BleMxk. Wherein the
waf er process chanber is configured with an insert to
excl ude processing of a center of the wafer, the

5 AR PO, SRER TR PR b RGPt

conﬁghféﬁ%&h 2P éc'ﬁ@n w8484l WitSarPuppll SIKARRR axANShdWRERIND: the
Tixture 1s configured so that the | ower fixture

rtbé epperdixteenréfamecandfach eqppguied xwitr an opshimgenteading into

sur f ace. spaced b n.ali. t distance. havin
the i @agig T4 v FORE b AonSiBAN] el aeDinE, MY i Genicring
surfac@RBa:qhl iR thO$flel AR conffBusdPRE fecBRE i the PBojddtion to center the

I nactive portion of the process chanber that "excl udes
projectidrearpt the elssirode afis with respedtdo theflongimdurat exis. 5.

Apparatus for orienting an upper electrode relative to

a desired existing orientation of a |ower electrode in

4. Appatahi€s &Eﬁ&ﬁ&%l&ﬁalm{erelﬁ%hvﬁéﬁﬁbééég EhdfBe G configured
configured wwth a reference surface, the apparatus

with apomseitsiongxclude processing of a center of the wafer, the center has an area
corresponding to the area of the upper fixture reference surface, and each of the insert and the

wafer has a thickness; and wherein:

the fixture is configured so that the lower fixture reference surface and the



a fixture configured with an upper nest and a | ower
nest, the upper nest being configured with an upper
wo pooB9 62 ef er ence surface and an upper wall, PCEUSOE001761
nest being configured with a |ower fixture reference
surface and a | ower wall,3the lower fixture reference
surface being parallel to the upper fixture reference
upper §yfure taferenerosuitige arangiaredby ap alisrment| disteras hawing a value equal to

|| el h . ' )
v 35 s Q5 b 3 3 B30 18 SRREE DR M

portioP6f tht Proceés dhafbeemhpesicindes thepescesditly bOWe cerrbresitthodafer.
reference surface, the nests orienting the upper

el ectrode relative to the desired existing orientation

- poob e BShieTUREML RS PR dMefe f s PP B,

orienta¥ieh fol@goRer dktteddetif atwisfet poéss chgabéroeehradctiode deing configured
surface and bg centering the upper electrode relative
¢

with areferehee $ustase, the apnaradecongrisighar at us as recited in

claim5, further..conprising; as i i1t

oS combbs g ST b0 s BEREF e PR e
confighRaRVitEAEEIpeP Rk Efetdramnesustide Adaniuppéheal§ theslowag nest

orientation, the base being further configured with a

being tordimiredawith anloaga Sixaire isefergaen surfrse fand relosisd Wable theploaier fixture

el ectrode,. the adapter being .adjustable { n a .
refere SRt P PAT Lo ThAPRCL TR BRI PRR e P el beine
coaxial Q\Qﬁleaﬁp?ﬁﬂagélr Rt iheNotvee watapid@r ofl fel MpRe near dmbldever nest being

al i gnnent spaces bet ween t he adapter and the franme to

configaiiet dovredeiveLgtpeast @ pedtionsddhe tespretiebppariaagdtlewer ¢leetrpde reference

al j gne ar al | and centered rel ationshi.p ,w.th. : .
surtaog ShORED B Ting e REPercTRLENE AR B BRufe e iepgion of
the loWér ElRERSde0 ali?ﬁ’in@'th@ NEWEX fiRAALC eferldAdd B@{ac8l dh@Sthe upper fixture

determ ned by the upper electrode in the oriented

reference sutfhesrpamalfe] tor theApyar electeoderelerencers g facgiiad dyrpenteripg ghe upper
tight..confijguration the adapter is secured to the
electroppgﬂ%tnfeoto%egﬁye{ ﬁlgc%%%er el ectrode fixed to the frane
with the upper electrode remaining in the oriented
rel ationship.8. Apparatus as recited in claim?7,

6. Apparagusgisiecited in elatra by fugther camisifigper el ectrode rel ati ve
to the lower,electrode is.relative to,a central: axi
ot sh con Gaiard SrEaTPRRE ool ot h®hud EishPas Wbine

lower SletfdddutRebntk bifateRh tHeddxiidtvig QtieA@NAE Ghdbse bEME further configured
connectors are uniformy spaced around the axis, and

with a éraote; eid t he connectors is configured to be adjustable

bet wee e logse. confiquration,r tflve tion

o e b MR TR e Bl PIGEods IsthobBieBpEE 1 o
adjustddfebétGEHEE 160568 cBRfiduribrodndt hegtt (canBgur@tion\dp Bedbose @afiguration

recited in claim8, wherein in the tight configuration

the adapseriictinmgeteriobleiatizrmentrspares beteen thesysiapter ord thsritansytogilow the
upper fﬁger%té{ﬁea%s bggo%et %%egtgdn N& Catnoglic'gn(ég | pla?éifei \ﬁgh Yo HRHAS retkﬂf‘onship 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.

7. Apparatus in claim 6, 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.



el ectrode fixed to the frame with the upper el ectrode
remaining in the oriented relationship wwth respect to

w0 h@saessy ed exi sting orientation of the | owerPCT/US2008/001761
el ectrode in the wafer process chanber. 10. Apparatus
as recited in claim8, whétein the uniform spacing of
the connectors around the axis allows the alignnent
space between one of the portions of the frame and one

of the respectiye nnect.ors to have.a val ue different
8. ARSHIS AR Dol B LR ERierBERe BrdPRE ISPt Fon
relativeto theQoWwErddIBt@ae iiRRtRE fo #BHAT aif6f the $Re&idlatdode, and wherein:
connectors. 11. paratus as recited in claim 10,

wihe edapierda eonfigurechwith o mhuselity of cprneetons, thproadedtersigee

. i t I b A { t .th .
uniforif, B ety S X5 g P o SRt g SRR g pustable
betwe&P@S 2oRelCORAuRch Rathve&o RGJottiaNst @k ffafiR dndane _tifigﬂtdcdnﬁ@uration

one of the respective connectors has a value different

relativg tothetrespeetivegronieen ofsdhafremget ween anot her portion of
the frame and anot her one of the respective
connectors, wherein the nounting of the upper

9. Appir@t rRdecitdd ffl clatntd)ewhdraii®ini theWight doRfgUWHAREH each connector is
el ectrode remaining in the oriented relationship with

secured ¢g hegespeetivehporties PF i fragiesnidile emnegtorstdodectoely meunt the upper

I r el ectrode | he wafe rocess.chamber. 1 . :
cectrogy ealTn36¢ FOPE o UTyPIRH Eleno BRRIENE TP Bl orkiugs arionshiv
with réPREY foSthe dRsipddaéEstafpNbrichtdtRE Jfxhb8ow&el @eétaddeinfth& ehférOprocess

the frame or separated by one of the alignnent spaces

chambgr.om t he frane; the adapter further conprises an
adj ust rent mechani sm nounted on the upperel ectrode and
connected to the plate to nove the plate and define an

10. AppBiatisals r¥@ed §n Bfhirh BewREBInahé GG sp‘é@iﬂ? Qf 8 doRAéctéoe
upper el ectrode as oriented by the nests is positioned

around the msigi dpwsiike alignmient spagk betwsien ohe of Hiegromeens offhe fame and one

according to.th esired existing orientation of. the
of the FpEH Vel Dabstri To R 4 RAuEAITriRdre hERhE! A &bt 5938 betwen
anothek Boit{da of @RNrH RadothaiOME of fhe ré&spacRd cBh@dceorbNt 0

contact with the frane to enable the plate to be fixed

to the frame to hold the upper electrode as oriented

b he nests. 13. par at.us as cited in claim6
1. Anghiabiian el g APOE U Radro R pormEaloS sfiffuied o be
adjustdbRE By Q8ryinY Ah6urts eBoatthe AphérdsIE@EbdE ixeB 6 thehame even though
adapter to nove the upper electrode relative to the

the alipement sphescogtoden onhefl Bigariéenstafrthe flameoindrthe @ge of Hheatespective
onfiigured to.be sel ectably secured tp the driye to._.
comnediGF k8 4 Filus RRFeRciR ofF atieBREH: Fret Bahbu JhbltEr bfign of e
frame A ran@fhey dnk adTl @Be el @OARNtoHRBGES 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.

12. Apparatus as recited in claim 6, 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



with respect to the drive to define the | oose
configuration; the adapter further conprises an

- Wa@adjsserwent mechani sm nounted on the upper el eRCT/US®08/001761
and connected to the plate to define initial val ues of
the pair of variable aligﬂﬁent spaces in the | oose
configuration of the adapter; and the adjustnent

electrogs @rd spBRacles tedhe plath wdmeye thisaiate jgad idpfing an injlgl adueqef the one
. the vari abil [ j.an t es. . icient to.. .
atignniefEsnifh of Wl o bBRE e BR0 8@ BY W BHE0S A Bpedmodity
the ini€i@NvAu€df k1) Aidndiabispaced debordRgnethe tdesitddeedi M@l orientation of the
el ectrode by varying the initial values according to
lower ¢lpeiragissanided exi sting orientation of the |ower
e rode. f | i shi A
o G aH G Een R st b EREEIS 3R P SPARUEF B
contacEwithUbd AAMAREanald thieHla8 teBY fix&Mei the frafle ta hokF € uppdieelectrode
bafparatus conprising: a lower electrode configured
as oriepjedpydhe ngsé: el ectrode reference surface to support a
waf er to be processed on the edge environ; a base
configured with a franme, the base being configured to
13. Appaeitlis ddveciteviarclames; whegtgn:wi th the first el ectrode
reference surface in a desired orientation for
pthe eprasatyg further eqraerisen ¢ idrise sesnepdrio the fieme srd eanifigureditea
f . th fer: rocess, exclusion insert figured
move (e aiahter B nicye o Pttt SRE QB IBRAYY hiby e efaliotlr o
Pthe h@sptdrTorthdi ofpeikessd SlhteR6LAIrED D HY RELESI G carRd up AR
~ electrode configured with a second el ectrode reference
drive tg defingtde tight eandigntstion gplpesely Keaced b etpaiiof fyarigfde plignypent spaces
1N t rface [ el ectrode reference
with reggc?c? goctél%a ﬁlagg%céea}g% the B)ogg' Son Ichlﬁg

cond PhSEr e sirface parallel to the

sthe catidprt efafth€d eompiiek et adfidmichE Shedhan@hi @R on the upper
fixture configured for use with the upper el ectrode

electrogp @nd gennesigdrto sheplaregedefing initigl vafuos 1od thepar of varkable alignment
f.0l %t bei ' 1.t n upper fixture
Spacesrlré%11 & ﬂé‘ﬁsg ec%gﬁ%?rgﬁgﬁ g%ﬁ ¢ gggfp\gév{/é&fi xture reference

stHE fadpstri@it ahédlanisd isheonfigasd &0 Hadrike rigitiel emaes of the variable
surface, the fixture being configured so that the

alignmephacesiaxe sifEicicat torallawethe npes glechadets agsurpe thealigngdsparallel and
e rode. refer e.surfac t . p
conr i SERGIF ST P8 S 5o AL Sl o L o vt

accordfigl tb Aeedeireld XistintPar@htdtiontofi iR 1bwteslenarlesur face in the
desired orientation, the fixture being configured so
that the upper fixture reference surface nates with

. 1 gf . f .
14. Apé%r%&u%?@o Fﬂ%bqigg%gp%gﬁgé rrglr ﬁ&%ﬁlpt%% a%?&%ets? cﬁa‘?ﬂf{%? h%rotectmg an

e on‘the fixture w

exclusioBpeda witlei tah @dge EBfidh i@ tvasei] fhaappirbtub bempeshg.ed
orientation parallel to the first el ectrode reference

Auprgeelectsfy canfigerapiath fstrlesirodn scfeieappsufige (haipport a
wafer (0MRPro&s&AInME cade nvAGRAPL € being

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;



adj ust abl e between a | oose configuration and a tight
configuration, in the | oose configuration the adapter
waledosndreee vari abl e al i gnment spaces bet ween t hECHUSIIE001761

and the frame to allow the_ upper el ectrode supported

on the fixture be in the dksired orientation, in the

tight configuration the adapter securing the upper

edreennes dlscirede ¢rafigpeedeviili ¢ Beaoné clepiede wiwenaesyragmtorgaovably
mountF8 el PTG P R Bt b bR 5Pt el BfEpyd efee surtace
and th¥hdcofd irdert YRiade RtAR! foatle sécof@eRstrode refeerde Sinfale;

orientation to protect the exclusion area from

parod esvgieny fixtus: configarediionsusg gvithelbp upperietecapds andithe lower

erein the wafer, i s .configured w th.a wafer
clectrf hifend oM S ing B el o Bgpot Dt APNASL Pty «
referer®@ sUFFR®! dndtdToGkNBLSrd RferélRbisiif@ FafalleNRCthe MBpdR IXEEE S
zone between the wafer and the insert, the Inactive

referenesueaes, terfixtigbeng canfigurad s¢ that thedewerHixdwigasksrence gurface

a at.u urther .conpri ses .a drive, secured Lo,the
mates SPBTAEHT clolia b reE A ShRES 45 P ot TaS FERIEEn fhB UV
electrddeR@EFh Bk @Sl drad@ure e¢fefch¥Esirfact hd ih@\&ﬁf)ereﬁﬁ@ﬂerr@@&inc@ Bgtface
the fixture is configured so that the | ower fixture

in the desired onicrtatien, tlechxturecbeingeconpgered 5p shat the upppefixtneereference

surface e space an.al i gnnment .di st an avi a
surfacg fls3 Gy TR RERHH Ao E R S P SRR DL PERA e
electrdde A the tfixtek RAEStheNPpeh&ledtiide kBREhcOFulfAtR ihNBEHENR orientation

zone so thatthe desired orientation of the upper.

paralled tethefusteldotrode ferdret snirfaee;tahé upper el ectrode at a
firs ocation relative the | ower. electrode he first
5 eplsh SRR s i b Eree B S eBrce bl e
adjustfJ1€ BEREHE a Wodsh chbRfgre&aT énd@ﬁgﬁt%nﬁgiraﬁ&{, i kHdlobsteconfiguration
i nactive process zone haV|n% he inactive zone

the adap¢rcdefiogng vatigble aAbhgamantispaces beevsen dhe adapier andribg4rame to allow the

erein: the first electraode reference surface.is . .
wwper 008 aipPEoedi & G ROWR” Br o Fsaacaiedl o ERUbT, iy e v
configBla@ieh ERARIapRE SIcBARE tieUiphac@editle td theflftanie i Bh 8eCupper electrode in
configured to center the fixture with respect to the

the desixddsoriemtatianhte pérutituresncyaliof He Betormandemevntiegief the insert on the

uppes SREBERESE 5B RE AT U S o DRhRBf oot e
exclusfini 284 fr&@ pRdceydiper el ectrode relative to a | ower
el ectrode having a desired existing orientation in a

process chanber to define active and inactive process
zones in_the, praocess, chamber, for. processi ng a.waf .
15. ABRE e Rt ORI Q) R Ui St E R e ER eyl hickess,
and wie&ih: el ectrode with a reference surface, a | ower

el ectrode reference . ' o
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



surface being in the desired existing orientation and

an upper electrode reference surface to be oriented
w@a0alodmwb2t o the | ower el ectrode reference surPEDES2008/001761

tenporarily holding the ugger el ectrode reference

surface oriented parallel?to the | ower el ectrode

reference surface; and securing the upper electrode to
the desiragk orjentationnafithe upper algqieade a3 providsdevithe ther ennee elegirodecat a first

o R B o St S A B B SRR B8t of e
upper @R8Hr8dd QthSRBGERrt MBuMBPFor B¢fBfhd ACinaeh RS FdeessSAbhE 3aling the
fromthe | ower electrode reference surface by a

inactivejzeneitheckngsckness, the fixture thickness being equal
to the sumof a thickness of the wafer and a thickness
of the inactive process zone and a thickness of a

16. ApPRRGASS réviet WsLialn 1 Sekdreih® be secured to the upper
el ectrode reference surface for processing the wafer.

1the first gtectiode referenceisuefecd in configuiedigaxiahmwi tedagtrode axis;

e G RORE eTeroc 0B P Fi b 3N sR e SRR ot the fixture
with ré§pedtd g akieantf er on the | ower el ectrode reference
surface; andoperating the drive to nove the upper
121

ethe dixtengeandotharsdcaerdecleevaste refeserice caeface arp ted to center the
rocess exclusion.,insert fromthe wafer by the
Wﬁwr&ﬁﬁgﬁﬁég» g?p?ﬁg’¢%3é§ive process zone, the thickness
of the inactive process zone being uniformacross the
waf er and between the wafer and the process excl usion
17. Aimetbod of pOentmgnan brpgr alscireds teladive ito ellewen dyctragadasing a desired

cisi PR T TR RER e PRBRLAR B0 gones i e
procest ShARRREE FHESSHEL a wTSE, THR\hétBod EnpRRRY the bp&hfiggerfont o
the alignment fixture while allow ng the upper

edoadignoe cach felestibge mothe ar faaenogesurtacehe lawey glegtrade reference

s U B LG B b 5 UG P S LU o
oriente?L;g%é{ePs)gt.hé evirenefoddirfaemewuifiqyt interference from
temporarily holding the upper electrode reference surface oriented parallel to the
lower electrode reference surface; and
securing the upper electrode to a drive to mount the upper electrode reference surface

parallel to the lower electrode reference surface.

18. A method as recited in claim 17, wherein the holding operation spaces the upper
electrode reference surface from the lower electrode reference surface by a fixture thickness,
the fixture thickness being equal to the sum of a thickness of the wafer and a thickness of the
inactive process zone and a thickness of a process exclusion insert to be secured to the upper

electrode reference surface for processing the wafer.

19. A method as recited in claim 18, the method further comprising the operations of:
attaching the process exclusion insert to the upper electrode;

mounting the wafer on the lower electrode reference surface; and
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operating the drive to move the upper electrode toward the lower electrode to space
the process exclusion insert from the wafer by the thickness of the inactive process zone, the
thickness of the inactive process zone being uniform across the wafer and between the wafer

and the process exclusion insert.

20. A method as recited in claim 17, wherein the holding operation comprises the operations
of:

placing an alignment fixture on the lower electrode reference surface; and

moving the upper electrode onto the alignment fixture while allowing the upper
electrode to freely move relative to the drive and become oriented so that the upper electrode
feference surface becomes oriented parallel to the lower electrode reference surface without

interference from the drive.



