; ABe3eE&B~~2j 6T&+. SECTI ONAL CLAMP RI NG BACKGROUND OF THE | NVENTI ON D a MAY
?pp3 The present invention relates to sem conductor processing. Mre
particularly, the present invention relates to clanp rings for securing a
wor k pi ece or substrate in a processing chanber. In the manul BAAY goo3 of

i ntegrated circui t(§{ and ot her el ectronic devices, nulti pl e | ayers of
dielectric, “\m End sem conducting materials are deposited and
etched from f “W f substrates. Typically, substrates are positioned
wi t hi n vacuum pr qgresi ng chanbers where plasma reactions are performed to
ei ther deposit material on the substrate or etch materi al from
substrate. In order to protect the edge of substrates and to g//lll///”//””//”/

substrates to the support NENSECTIDNADGLAMICRENG NG, clanp rings aggg,.
sonmetines used to contact the edge of the substrate during processing.

After many_h s. of ape ally hundreds of hours) the upper
surfaces OPA%E@%(PHHqu[ﬁBESQX-EgiP%&Ode by etching processes or can
col | ect deppH ¢fitgyine&itRai al i n depositi on processes. As a result, the clanp
ring nust be replaced. Figure ers ective yiew of one type of clanp

ring used int CRIeSFRY . invieion, fe t?l t‘ﬁéﬁ‘é“fesasfnlgy Mt Ryl vhtvar di y

ext endi ng pleRRgiasentibRreldtRtio (i S6ds fREHONS work prcPbi0RBHGIga plaskigs | N an
etchl Ng process. The clanmp ring al so includes tabs 104, otherw se known as

"fingers", f*engage the edge of a substrate 24 positioned on a support
menber, such as a pedestal, in a processing chanber. The tabs 104 extend
radially in a[d of > C _‘_ring and are used to hold the substrate during

processi ng=Ht nounted on a |ift nmechanismin the chanber by

inserting a faSIh@l&Q‘ﬁanu&UﬁRr aSinfRgraLd eivduitd MMdit@helactditc AevifdB, miitplalg&sint er bor e

106. A cap be use cqver. t.he fastener and protect the fastener
fromthe eP&a H@mér@e‘&en& T‘H‘gs“t?ﬁf?@ii“cg’&ﬁ mateals 318 dgposigdaand, efchsd fom the o

exposed pr kiraed dfjsubstrated) ETyRICEIR, Bbstidten GR pOsitineld Rittdal esuiirh Procssing tHaheels use and
must eventu |1y be r ﬁl aced. Unfortuna eIX i, N so& Rrocgﬁ)ses the materi al
f rom whi ch“{'f{& P&ﬁsﬁlﬁﬁe is] ¢ PRriogacd © § fry °89<‘b‘e‘ﬁ%‘? o Sals Qhpick)  a
VESPEL cl| affatefiblTehni the bybiraial Th)ordes G rdtdtt me@@ge%tamhmsraﬂ@@&sa@&sub&ﬂ&s cl amp
ring includes not only a shieldin and cl, ar‘rgt é)ortl on, but ahso an 0 a

n
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and/ or as af a8 kdktehte dirih§ protdséingraecirt MadyGodrk Sopadeish, §pRillylandre® ofharg) ri ng.

the upper surfaces of the clamp ring can be eroded by etching processes or can collect
deposition material in deposition processes.» As a result, the clamp ring must be replaced.

Figure 1 is a perspective view of one type of clamp ring used in the field. The clamp
ring 100 generally includes downwardly extending flanges 102 that protect portions of a
processing chamber in an etching process. The clamp ring also includes tabs 104, otherwise
known as "fingers", that engage the edge of a substrate 24 positioned on a support member,
such as a pedestal, in a processing chamber. The tabs 104 extend radially inward of the clamp
ring and are used to hold the substrate during processing. The clamp ring is mounted on a lift
mechanism in the chamber by inserting a fastener, such as a screw, through a hole 108 and a
counterbore 106. A cap 110 may be used to cover the fastener and protect the fastener from the
etching process. The upper surface 112 of the clamp ring is exposed bﬁmaﬁly to the etching
process and erodes from continued use and must eventually be replaced.

Unfortunately, in some processes the material from which the clamp ring is made is
very expensive. As one example, a VESPEL® clamp ring is typically used in some etching

processes. The clamp ring includes not only a shielding and clamping portion, but also an



Therefore, there is a need for a clanp ring which can be easily repl aced
and whi ch does not require difficult machining. Summary of the Invention
The present invention provides a multi-piece clanmp ring) adapted to be used
in plasma assisted and other processes in electronic device(BahAy ogi on and
is especially suitable for use in an etching or deposition process. The
clanp ring includes an upper shield portion that typically is consumed in
the etching process, or covered with deposition material in a deposition
process, and a | ower ring portion prot%cted by the upper shield portion
which can be re-used. The upper shield portion protects the |ower ring

portion fron1 he etchin rocess. The shield portio S a ted to be
Fast ened { BPHSE oA RGO AP B 2 PBRPT B TSRO & Sl AE0tur | ng
t he et chi nehaghininrE8s. addstest ke Elahp figg. port| on is allowed to nove and aI [ gn

itself with th er .shi.el d rtion ar vably fasten

upper shi eld. poPERDT HHH ishireR Ba Lot ArevrLGBRY SR EHRRORNT HIPLARS o

muf ti - pi ecroteapitiaEuemathadigy. ri ng for use in a processing chanber, haV|ng a
U-shaped annul ar |ower ring portion, and an annul ar upper shield portion
adaptabl e to receive the lower ring portion during processing in an

abutting rghinapnehdinvéitiorf Description of the Drawings So that the manner

in which the ahgve recited featyres, adyvantages an ects e present
| vent on ar . A RNEUOR B HE AMUBPEEHUUTH PP BRI 'o 5 et & FAE | ol ar

descri pti oassisfed hxma)tmda pPRtdsted h eldetrotd deyice &bﬁwwxzﬁd 1£é§§1=)tﬁlly §eReyblO for Br@n by
reference to tE odi nent s t her.gof which ar ustra%ﬁg%ln the appended

drawi ngs. f? Sfeamg gt §p°ﬁ‘(5‘f”é(?r°°f‘f5\/ve rSjamR, ps fnﬁ eépi?e?ﬁ?é’ds RPTGS B | st rate

only typi cqlpxcem;bcsdwmﬂﬁﬁ iaf the etching Npredass, @N coveebd awith 'ﬁlélﬁlélﬁf)tom&teﬁﬁlt int® be
considered . lim.tin SCO,

cqual |y of AEBRHRAM ORI AR posiRorieqied  Rapes e borfO Wi B B8 ot andiar d
clanp ringrdised Thd dppar shithiSgortadnerétéctsotie Riw@hrifl SoemSirdng the REAAL process.~ 9 MAY
200 3 The upper shield portion is adapted to be fastened to a chamber member to retain alignment

with a substrate during the etching process. The lower ring portion is allowed to move and

align itself with the upper shield portion or be removably fastened with the upper shield

portion.

In one aspect, the present invention includes a multi-piece consumable clamp ring for
use in a processing chamber, having a U-shaped annular lower ring portion, and an annular
upper shield portion adaptable to receive the lower ring portion during processing in an

abutting relationship.

Brief Description of the Drawi

So that the manner in which the above recited features, advantages and objects of the
present invention are attained and can be understood in detail, a more particular description of
the invention, briefly summarized above, may be had by reference to the embodiments thereof
which are illustrated in the appended drawings. .

It is to be noted, however, that the appended drawings illustrate only typical
embodiments of this invention and are therefore not to be considered limiting of its scope, for
the invention may admit to other equally effective embodiments.

Figure 1 is a perspective view of a standard clamp ring used with a substrate in an etch

processing chamber.



Figure 2 is a schematic view of an etching chanber, in which the present

i nvention may be used. Figure 3 is a perspective view of a clanp ring of
the present invention. Figure 4 is a cross-sectional view of the clanp ring
of the present invention. Figure 5 is a cross-sectional vi el HMAXH2009
alternative enbodiment of the clanp ring. Figure 6 is a perspective view of
an alternative enbodi nent of a clanp ring of the present invention.
Det ai | ed Description of the Preferred Enbodi nent The present invention
provi des a nufti-piece clanp ring, adapted to be used in plasnma assisted
and ot her processes in electronic device fabrication and is especially
suitable for use in an etching or deposition process. The clanp ring

i ncl udes an uppRgurédisalsehem@tid view of dA@ichiny BiaéBr] M winkch ERIpEedERE hverdioh hey et chi ng
process ang a Lower ring portion protected by the upper shield portion

whi ch can B&YF&-used. The upper shield portion protects the |ower ring

port i onfromthe:@tr@htsra@e@pda@mwmelau@mgo&mﬁ&sdntm%ttioan is adapted to be
fastened to a

er.to ret n with a substrate during
the etching pr ?é‘g‘és‘s‘?ﬁ?sf -Signal vieygo ﬁ‘&r@%"@%‘“ﬁgpéf PERRRI™eB Hove and al i gn
itself with therigpesers a&msekedumrmv@dsraaaltd@@nwadmwbdem of hs tiampeingV t h t he
upper shield partion. is to he upderstood t t he cl r|n f the
i nvention can B%g‘tﬁ%gdsf‘(?e‘éma‘fﬁ‘ﬁa’e AP ateRatsesm ﬁ%‘m(??tta"rft? gfrtg‘f:esses,
i ncl udi ng bakdt dvakibg and deposition processes. The etchi ng and deposi tion
processes include etching chanbers) physical vapor deposition (PVD)
chanbers, chem cal vapor dep05|t|on (CVD) chanbers, and other processing
chanmber s uPetifled DescHp tif e 190 d@iegeS. Some rings clanp t he
substrate in pogition Wml other rlnsshlel or .effect a dovv for,
the substrate tfh‘} PéeéF‘}ttt“V&‘E“P REPVIGhR P lniece GlEaP fing, adapied fbe ‘tsﬁ‘e“‘tp "cl anp

ring” incl usksted@h®ser ptddeses anélectrbimicl @avidk ifdbgitatiBRariidespddiallyVaitablt fR@ x| €,

Flgure 2 is a hena i c.view of Iasna,etchLQ% chanber_,, ﬁuch as, a
MKP+T" '+ cRBFSH P?SHtS’Pé’“r"FtﬁmaRg’:pTF%“%t’t& | @ uppgE shigld PegigR dhaty gy 4,
Cﬁl inLor ni aty;fblalll%ls&bnduhﬁd Rt{'tiﬁ&@tﬁlﬁmgb Poesd andn ]6\8&1 riag pgta:sdgxt)gcta@;ﬁﬁmeag@; ITlhe .
chanber cl.udes s wal | s tom i e sidewal | s
have a slit ﬁlépf”dlfm b&gcﬁbbeaﬁdsedn%%mpﬁ%ﬁ& dsR?H?PrpaQt?tslﬂP‘FtIBwarrt‘d‘gfﬁoﬁﬁPt he

chamber . Caiohosle eitifing procés atras uﬁJ@QM@clcﬁﬁorhthid laddpted do bt 23@Rd14 addhambes
connected to a cat hode, power The cat hode gsoyvgr SUFMPPS typically

up
bi ases t he R4t ﬁ"dﬂée“’t“balﬁ“ﬂé‘{jét‘t“?@éﬁ\?ét‘f drriae the eiching pregees. 155 owe e pl asnma
are attractledlotvedexﬁdwb&tcraa@ens%{tmﬁih& uppér Whiatl pnﬁoﬁdraemovatﬁy BstbY waR03 4 14
electrically se tes the gr ounded chapber omthgtpbase of the cathode

17. A pedestdipp éh‘ PRIR 8 19 b YHErstRet RO M PP JRE O PO BEER SO L6 PO t

surface f orto adv@antagis tal’rﬁl'&rfber&ﬁ' chadrht@rsSdab @Ed’c&'&és Rdudisg bbtls protsagl atﬁlndeb&k&loh op
surface of the ged stal .and ,is horizontal l Xctluﬁl Egsed W|th| col |l ar 48.

A clanp ri MEPoEH°s eSher dihing anf lenqsihion PEFEsE d g Shagbessy, p Yé*&@ YWPEn hel i um
or anot her dep®ition gaﬂ))lcﬁmmal ttﬁﬁhchhaf:d?aeﬂmaﬁlm @by ciimbers,cané uthstt;fra:‘esaintghr ough

t he gas channel 7. The chanb r wal and b ttomare. t al. |

gr ounded. ,&Hﬂﬁpﬁp‘gﬂf}grm a§mf° °1J%%’& T SPES ¢ ?'F&p med“%m% P%Satt% a

pl asma in t\btﬁteroeaﬁﬁng@ema@rbeeff&t bﬁﬁhmelﬂfdrhﬁe subarata@ypidally ht3hcodubistiateedge.

el ectricall estal esslve rogess. gases and volatile
conmpounds p ET éeeg’ "ﬁ"e‘ Flazpeeg n?f Fsec ?"gdha@?t‘l”{)' *Re gas outlet 36.

| n sonme chanber By mnomhmplaalg&MB a4chembtic viawéta pldsda etéttulig)dﬁmaﬂdsudtzher
conponent s i.s typicall ound dwtht exter t ube 45
i s insul at e“(aleLFd]F“BTﬁftt crc%t‘taﬂ%’ B ARy sz‘ﬁ‘tﬁ“élf ﬁaaﬁg%l"éﬁaﬁ 3 ‘quart z

pi pe". An ithepesettyinvead@l cad he uvddite Bdviastage| ahe bhamaérl 2yincllides gaedmtub moughmcont act

cat node | neth et PHEReus BT Yo Chn br Bl B heiesti@ e 0951 cal 1

fixedly attgahed chantdeheCaludad®is ladacédnt&walammsttlahg Aaaey 4 dod isrgneeteC®Rsi ng. A

lift mechani sm 13 a rin 0.to. rai sed _an owered for the
pl acement ocfﬁ@ﬂf’o%"twre‘astugéysls nltlllbe °§W8£%° S?PPSY %:P(B‘ﬁ@gtbmse %}feicf@ %‘%’ﬁ&?’ﬁ?vc( not
shown) is atditagehedhat thedors i@t thS3pludniacie dttpdcee o agnlstta@vidr Tha idsilhtngflaagef or m 43.
A plurality of lift pins 21 are connected to the lift platformand noveably
engage a lift pin hole 22 in the pedestal 18. The clanp ring 60 includes an
annul ar lower ring portion 62 and an annul ar upper shield portion 64. The
annul ar upper shield portion 64 is attached to a nounting ring 44) which is
connected to the lift platform43. In operation, a robot arm (not shown)
inserts a substrate 24 into the chanber through the slit 26. The lift
mechani sm 13 raises the clanp ring 60 and |ift pins 21 to receive the
substrate 24 fromthe robot arm between a vertical separation of the clanp
r|ng and I|ft plns The I|ft plns engage the substrate and contlnue to rise

o, e



S substrate fromthe pedestal to an upper position to allow the robot arm
to enter the chanber and retrieve the substrate. Figure 3 is a perspective
view of one clanp ring of the present invention. The clanp ring 60
general |y conprises two pieces, an annular |ower ring portigmg ﬁgyagg
annul ar upper shield portion 64. The upper shield portion 64 is disposed
radially inward of the lower ring portion at an interface 66 fornmed by a
shoul der 67 on the upper shield portion. The shoul der 67 assists in
positioning the upper shield portion with respect to the | ower ring
portion. Tabs 68 extend radially inward of the upper shield portion and are
used to clanp the substrate 24 on the pedestal during processing. A

count er bor @4 glcttillp sephiats thy glooide® chambertffom thipiet ofthd @thddIN tA gudestan g pr ovi des

a rece for a tener ed through the
ol 095 o NmfinlsA s G EnpdE 17 S RrobiRR? tirortshrRh & i st P et tele
shown in Fizgnsrcﬁspdsedlsngmrt@ surfac o&ﬂﬁlp@c&ﬂal&ﬂdtisltﬁﬁﬁintauy éiapaaéd \tnltten mbaamrl ng of
th nt edest I t hi
o eare, Rl Bt RS LTS Rl BufBr Sl g ' Dl O
may i ncl udgasaneppméd msuhebagtt ﬁdb/(ﬁ'&hddﬂﬁﬂhﬁb Iﬂmﬁtxghdie%m‘d:}bnﬂclﬂ heleet chhrhlsen 9/kKY, gas

Wnlchlsprte ou e 0 bac |de strate 24
nount ed on? 6’8@’5‘%%% ﬁ%lg%? déé‘ é“ﬁr?é’WBrrsuBQ}Y? P‘é%‘gfhéldg?ound t he
peri met er ofeate laelastnepmrthesrmchacﬂme mmadenﬁts,chz&mehvaals aﬂ?dtlhe pleaally clafgedli sposed
radially inwardly of the collar, to help.seal bet ween t he

backel do oP THE Lhun Srieais v e nd roByIE SoPRL B GERERN SORFIE 1 he
pedest al 18xhauheinthicligh theigpsbutket 3.1 S pressed agai nst the seal by the clanp
ring. A substrate 24 n_positioned, on th edest al ext ends over the
Col Par 43 and. viRanRpOEREG 302 el RERa Butrbs BF SHMeF me Bt %8 def or s
seal 6s tmestgﬁbantytgmuhdhgmm tiradhwaien Tiexsmbistbeatsds hndat@eftas thakathotle by or m t he
clanp ring, theu ield portion 64, i heId | ative to the
over 11 ng SUPTRY T5sr S0 B TP o Ap HrEnUpe 95 s BT ened to
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t he upper shi el ortion is . capnecied to th ntin r|n
fasteners 42, t ]pff Benism iy %E’Wfiﬂgﬁtgfr&p ét“F%&éau‘te o IW reFlrtt)%"e o align
itself wt tplatcéreensmubsdetres 1t aad froh eheltpqmeber. shhﬁhduaml(rtdt ﬂrown)Nstamrchaitto wely, the

| ower ring ion ma erX| hdtoth SO t the

| ower ring SB%H ‘(Vg'ﬁhfﬁk% VeI g‘# gllaﬁ%i)m\%g %?t“‘é&&@ﬁt“gttt"% Fffﬁtc?'gle“tm%gl i gn
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ext endi ng fdpﬁe‘igﬁ&ldﬁﬂorﬁd’maM R\aBtidhad td & enoluitihg | rit i 44g whichdy cdilectddxtoath @t t ube 45
and i nner \(}%m gfe 47 are positioned on either side of the insulating |iner
50. The do {1 extending flanges 61 function as a barrier to prevent
arci ng between irheetatitie a4Soameh (hbteshowt)iinveresr a sitBstrateriMohtamtneatmmbdnitltthghse a
lift nmecha [ anj upctiop with the Lift platf yating
ring 44, sﬂlé\/\frtﬂtlzg' ﬁﬂ&ﬁlﬁe’l‘eﬁ?mﬂ%’ gy & ﬁmp&“ 568 I’CI} ng a f)&\‘?; B34 r?tcewe ﬁestal

t he upper sdbsthad 2pdifotnl théirobet arm Petlyeenraaiesied sqiamt/len dfhke clasptisg anddifi pimer 50.

The fl ange an be sjzed to extend ownward i_ent stance so
(hat  the T WA RGnEst 18 Sirstdedt rerree  Brop v e sl abee i

i nsul ati ng robd1@fm. Sthe rdtidt amTeracts GbANeehambict andawodae(nqusledvet) mlsehetahmsl&wr e the
| ower ring to t er oS hi el .d portion so th i eces
remain ali gﬂgdh '8"%“?1‘85"1 B‘ﬁ'éfr‘l’&g e PHSSEFH 8n c?‘S's?an?parlm ed %‘n'gfqﬁos\'}\lewﬁrép ontgt’s shown
in Figure She ﬁddedt:hesl Ak efeﬂﬁcﬁecﬁﬁtsmtdomdumﬂovxrer,nig lphmnst resedethebug herifishi el d

portion could r.e onnect ed ur|n roceSS| r | e .for

repl acenent lbth(’lfsh up(tghercw‘rrﬁ1 & ﬁB?t |on° YRS tn‘t%hogqfertstﬂ?s“taace g@'e&tﬁfl d

i ncl ude a rprbcesy is poropletestholift hikchaniso mases theglapmntnlgcmd tedifiopidewipl 1iff $heon
another ring portion to secure the ring portions together. The ring
portions could al so be attached by pins, adhesives, fasteners, and in other
ways that would allow the separation of the ring portions for replacenent
of the upper shield portion at a |later date. Figure 6 shows another

enbodi ment of the clanp ring without the counterbore and hole used for a
fastener and the tabs as shown in Figures 3 and 4. The enbodi nent of Figure
6 could be used in a processing chanber not requiring nmounting of the clanp
ring, such as a PVD chanber. The clanp ring nay be supported by a shield
above pedestal and t he pedestal ralses and Iomers the substrate |nto
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0 8 MAY 2pp~ Cainms: 1. A nufti-piece consunmable clanmp ring for use in a
processi ng chanber) conprising: a) a U shaped annular |ower ring portion;
and b) an annul ar upper shield portion separate fromthe | ower ring
portion. 2. The clanp ring of claiml| ) further conprising agsfh®AYd883 on

t he upper shield portion to align the upper shield portion and | ower ring
portion with respect to each other. 3. The clanp ring of claim1l, wherein
the U shaped lower ring portion is positioned between two electrically
charged nenbers. 4. The clanp ring of <laiml, further conprising a
plurality of holes in the upper shield portion adapted to attach the upper
shield portion independently of the lower ring portion to a chanber nenber
in the prombssierfipnchepedestal tofan upjee pasitan allow theodboCdrmitorerder telthdrhter ardonpr i si ng
a recessedre r é@ thf upper shield portion adapted to at |east partially
al l ow a hea ‘?%5 ener to recess into the upper shield portion. 6. The
clanmp ring of @i@rem is a petspectiver visvoofume siamg riag clipe preiapt iedkntion. Ctheelaniphe
fastener. m%gOG-B %%er%ﬁmn%éés@%w%&ﬁ%' aj 31 "1‘*‘wee’£ %hgn%otnﬁ‘o% éztalnon %nnnlg.r fgreion is

unat t ached owe PR gned
W th the ushed pationed4d 'Bmmppennhxcls poﬂihxe64:isaimpos|ed ragmtbj ingdagli o1t lowkreingi N t he

| ower rlng ortlon I S. a | W .t h oul de e upper
shi el d por? rion tén mﬁeﬁfacc cllﬁqwe edtb% a sl?c*u?dg %lnorrﬁ € up\%r sﬁleﬁi i'{on I:I‘hc ghoulla

portion anél asgipein mkitieding qhe)mtpcnshmw mmmmcesed:t toagetohre:rnng poEmoﬁ Wnbé 2003 S

68 extend radially inward of the upper shield portion and are used to clamp the substrate 24 on

the pedestal during processing. A counterbore 70 is partially formed in the upper shield
portion and provides a recess for a fastener 42. The fastener is preferably inserted through the
hole 72 to connect the upper shield portion to the mounting ring 42 as shown in Figure 4.

Figure 4 is a cross-sectional view of the clamp ring of the present invention with a
substrate positioned on a pedestal 18. In this embodiment, the pedestal 18 includes a generally
flat upper surface, which may include one or more grooves therein to distribute heat transfer
gas which is ported through the pedestal 18 to the backside of the substrate 24 mounted on the
pedestal, and an edge ring or collar 48 extending around the perimeter of the upper surface. A
seal 65, such as a lip seal, is disposed radially inwardly of the collar, to help seal the region
between the backside of the substrate and the flat substrate mounting surface of the pedestal 18,
when the substrate is pressed against the seal by the clamp ring. A substrate 24 when
positioned on the pedestal 18 extends over the collar 48 and when pushed against the pedestal -
by the clamp ring 60 deforms seal 65 to seal the region between the substrate and pedestal.

To form the clamp ring, the upper shield portion 64 is held in position relative to the
lower ring portion 62 with a plurality of fasteners 42 that are fastened to a mounting hole 46 in
the mounting ring 44. The fasteners may also fix the alignment of the upper shield portion to
the mounting ring. The lower ring portion is allowed to "float" on the insulating liner 50. That
is, the lower ring portion may be unattached to that chamber member so that when the upper
shield portion is connected to the mounting ring 44 by the fasteners 42, the lower ring portion
is allowed to laterally move to align itself with the shoulder 67 on the upper shield portion.
Alternatively, the lower ring portion may be flexibly attached to the chamber, so that the lower
ring portion may move laterally within acceptable limits to align itself with the shoulder 67 on

the upper shield portion. A cover 52 is located above each fastener 42 to protect the fastener



10. A processing system conprising: a) a chanber having a bottom

si dewal | s,

chanber ;

nmufti-piece clanp ring having an upper shield portion and a SHA

ring port
processin

flanges t
wherein t
protrusio
. AY9. AFF_

and a top; b) - a substrate supporting surface inside the
c) a power supply adapted to created a plasnma in the _chanber;

d a
Iomer

lon that is at least partially shielded fromprocessing in the

g system 11. The systemof claim 10, further conprising a lift
mechani sm adapted to | ower and raise the clanp ring. 12. The system of
claim 10, wherein the U shaped | ower rg ng portion has downwardly extending

hat overlap an insulating liner. 13. The system of claim 10,

he | ower ring portion and upper shield portion conprise a

2 daeh the A Proced. as to connect the ring portions together.
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shield portion 64 may be raised above the insulating liner 50. The flanges 61 can be sized to
extend downwards a sufficient distance so that the lower ring portion remains in relative
position over the insulating liner 50.

In some instances, it may be preferable to secure the lower ring portion to the upper
shield portion so that the two pieces remain aligned as the upper shield portion is raised and
lowered, as shown in Figure 5. At the interface 66, the lower ring portion and upper shield
portion could remain connected during processing and be removable for replacement of the
upper shield portion. Also, the interface 66 could include a rib or protrusion 71 on one ring
portion and a detent 69 on another ring portion to secure the ring portions together. The ring
portions could also be attached by pins, adhesives, fasteners, and in other ways that would
allow the separation of the ring portions for replacement of the upper shield portion at a later
date.

Figure 6 shows another embodiment of the clamp ring without the counterbore and hole
used for a fastener and the tabs as shown in Figures 3 and 4. The embodiment of Figure 6
could be used in a processing chamber not requiring mounting of the clamp ring, such as a
PVD chamber. The clamp ring may be supported by a shield above pedestal and the pedestal
raises and lowers the substrate into position below the clamp ring,.

The clamp ring of the present invention is particularly useful for clamp rings formed of
consumable material, such as Vespel®, a high density plastic material, polyimides, polymers,
and other materials conducive to etching and deposition processes.

While foregoing is directed to the preferred embodiment of the present invention, other
and further embodiments of the invention may be devised without departing from the basic

scope thereof, and the scope thereof is determined by the claims that follow.
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Claims:
1. A multi-piece consumable clamp ring for use in a processing chamber, comprising:
a) a U-shaped annular lower ring portion; and
b) an annular upper shield portion separate from the lower ring portion.
2. The clamp ring of claim 1, further comprising a shoulder on the upper shield portion to

align the upper shield portion and lower ring portion with respect to each other.

3. The clamp ring of claim 1, wherein the U-shaped lower ring portion is positioned

between two electrically charged members.

4, The clamp ring of claim 1, further comprising a plurality of holes in the upper shield
portion adapted to attach the upper shield portion independently of the lower ring portion to a

chamber member in the processing chamber.

5. The clamp ring of claim 4, further comprising a recessed area in the upper shield

portion adapted to at least partially allow a head of a fastener to recess into the upper shield

portion.
6. The clamp ring of claim 5, further comprising a cap adapted to cover the fastener.
7. The clamp ring of claim 4, wherein the lower ring portion is unattached to the chamber

to allow the lower ring portion to be aligned with the upper shield portion.

8. The clamp ring of claim 8, wherein the lower ring portion is allowed to be aligned with

a shoulder on the upper shield portion.

9. The clamp ring of claim 1, wherein the lower ring portion and upper shield portion are

connected together.
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d) a multi-piece clamp ring having an upper shield portion and a U-shaped lower

ring portion that is at least partially shielded from processing in the processing system.

11.  The system of claim 10, further comprising a lift mechanism adapted to lower and raise

the clamp ring.

12.  The system of claim 10, wherein the U-shaped lower ring portion has downwardly

extending flanges that overlap an insulating liner.

13.  The system of claim 10, wherein the lower ring portion and upper shield poﬂ\ion

comprise a protrusion and a detent so as to connect the ring portions together.



