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[0004] Substrate 118 can comprise, for example, a semiconductor wafer, such as,
for example, a single crystal silicon wafer.

[0005] Material is sputtered from a surface of target 10 and directed toward
substrate 118. The sputtered material is represented by arrows 122,

[0006] Generally, the sputtered material will leave the target surface in a number of

different directions. This can be problematic, and it is preferred that the sputtered
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opening. Opening 161 can correspond to, for example, any of the openings 212, 214,
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extending entirely around the recess. The cup projection further includes a fastener
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[0030] Fig. 6 is a diagrammatic, cross-sectional, fragmentary view of a prior art
assembly comprising a coil and components of an electrode associated with the coil.
[0031] Fig. 7 is a diagrammatic view of an exemplary monolithic coil construction
which can be formed in accordance with an aspect of the present invention.

[0032] Fig. 8 is a diagrammatic, cross-sectional, fragmentary view of an assembly

comprising an exemplary monolithic coil construction of the present invention.



[0026] Fig. 2 is a view of an exenplary prior art
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dt(ﬂi’a‘?i‘% L0 fbrm’n%oae’ %Jonglitﬁé 'CR'rFéérgs?ru?tr éh cﬂ'tﬁ‘%{) tnln? \ﬂorﬁ,ews
of an exenplary nonol I't’hi ¢ coi cons
(@044t co thﬁit s avtctp”wicam oh’d:pé)dnckaﬁ Figheo patre:lsslrtuw\/a andashied dine

Jo?r%g&%nolz ﬂgggr |o§1 vﬂ’n % @{ﬁﬁ‘rﬂo ’th%r ?oc%t %n' o&%hol\fﬁ & Wil

app ARt U
doostmiatign & acnoodarchivétheoi aspecimftthejpresem lm:fentlbm pr es ent
i nvention, and shown at a prelimnary processing
stage. [0039] Fig. 19 is a view of the Fig. 18 forge
RipPHEADRESGBIRTIGN GF pHEdREFEFRRED&)EBOBUBENTEent t o

18881 5 By 0881 o B o s GO o e iz
a physical vapor deposition chamber. As discussed in the “Background” section of this
disclosure, the focusing coils utilized with physical vapor deposition chambers have a
limited lifetime. The focusing coils are typically replaced utilizing a replacement kit, with
such kit including numerous components such as, for example, an annular coil, a
plurality of cups, a plurality of pins, and a plurality of inner conductors. An exemplary
reaction chamber construction which utilizes a coil replacement kit is the copper 200-
millimeter IMP Electra ™ Endura sputtering chamber. One aspect of the present

invention is to form a one-piece construction which can be substituted for at least two of



utilization in formng a nonolithic coil construction
of the present invention. [0041] Fig. 21 is a top
woizew/oa$76t he bl ock of Fig. 20, and shows a dashed/usroa/ 005208
corresponding to a region which can be cut fromthe
R &%p&n%nfs%fm@rewaemehhmw%dt mdefighidn&itth® Bhydical vapor
accordance with an aspect of the present invention.
dppECRilianEEhapiPSERI PTI ON OF THE PREFERRED ENMBODI MENTS
consf] A&V UrB&RE ok %rBPertlF@‘tr% dfsaoﬁjr@'@ Dﬁ’é Efé%e cePbbnstruction is a

ruction that can utilized 1 n si cal vapor
celegipistion imed Faper single t&@%é@é@'ﬁ' nAg H@CU@%’H@ SR aetall below,
e B ot e Oy DI RS SRR B PRLa, qut rom
smgla mﬁ$9¢ @fcma‘tfaﬂ@t ¢aﬁéfromm&ermmatﬂjlab@r foeneg ef Royysies whiop has
beE&R Fﬁ% e kd & A @pl@cé SRHACRAEM sdthé asy%cﬁ@ Wlfﬁdhcé}el&stcussed in
I NC I Ng nuner US corrponents SucC for exarrp ,
e detail below, thednvesitign @np@ry\p@%eé uupkt,zattan of ensaPieey C@n‘struotlons to
oty AR kB B0 e o a tcusin
cail-i In sy@b aap%qbﬁ; the eiflizatiemefithe RNe-plese chestisHpe Farp be advantageous
'rggll ng&;rﬁ' huiti %@3 alghﬁ id il i L& éé?\uﬂr@(ﬁddégb% éﬁ?ﬂﬁmﬂﬁﬁes into the
resent invention Is
f@n@mpuf@@bpr@@m@rhyd ¢ oail, vhd @scerdinglydhe uwgnﬁlqmaéba”rewat%and in
paRRbfar Eﬂ& ?Imﬁﬂ%@ &9:%.&%% é’cﬂ 4&&%99&%%%&08 the
conponents o e rep acenent I t W thout I fi Catl on
04dhe bhybe abvanigarousde i a ¢ailroppiayatien of pGmgtl piees, as such
cBH% Fﬂﬁﬁ?e bles&lsRE L {eB it Ut ribhis cp\ﬁl?’lﬁ‘lfw rtg:ufd? TREREE For
COl construction Is a constructrt roma
i@tmeecmp@c ensfraliyedagshaweldaeerv pagiis degordingiye it ¢ad ée aarticularly
- > C
<Gl 17 08 PSSR FTBHiAEH: PRt 300G AR Ll oo
mederials which casdifficubite weldol ten naterial or fornmed of
@ f FYB' f’ghaﬁssan BeSAoR ﬁﬁ\a %éqéd?l RnStr bR 3§b%ﬁ:hogan be
n sone aspect are I Scusse
forored i ecedrdansel i, ant hsepachqfethe pme@mwﬁmg@sé‘@ll construction 300
bl 4424 2Bl B ScA 952 SAATH Kbl Pri a6l Al BRbfosng
opitar ipptieteay 386 Th@ ghayfn anifuday il ﬁgdy is@ubstantialygirhular, but it is to be
uﬁﬁ&% o%i t détqﬁ Hhhdid 2! b%ﬂ Eén F]%?e QREF HrERE sh r/HfﬁBhﬁrﬁ‘the
van?a eous ¥ scontinuities alon e
Sbowh anntr:ierr b@lyrl’faa@este@rm -and-siepweibsldiconfignration it isdle henmerstood
| t . i . .
05 LA 20y RIS S IS G coifaton  otrer
aopects omhanm@sb@ttr@t ghown)nan eouldshiayl adierent ¢andipuiaden than either

@@&&%—Hﬁ&-?@gwu‘? Lt 00{\{1@9314% (&rtthé? Q\HF R-pdvan Eé\ﬁ%‘ﬁ%mﬁ Sincluding

a col onstruc &l ece,
foraaxagiplayhyliids qf thebstepsn- as@—@tapml@ahtwpn Lmtmrqnd thg Std@ by-side
u ance, copper
ngéér? g?'ﬁ@%@érﬁ o%@%" I{VB&@% g%g?\/ézﬂ (1 ?Est Accor di ngly,

[046be QanstiuctioraB0@ has a plurallty of cup projections 310 extendlng from the
outer periphery 306. The shown configuration has three of such cup projections, but it
is to be understood that the invention encompasses aspects in which more than three,
or less than three, cup projections are provided. The shown construction can be
considered to have one or more cup projections extending from outer periphery 306.
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advant ageous to utilize one-piece constructions when

structures contain copper or other materials which
waneodiréfeicul t to wel d. [0045] Fig. 7 shows anPCT/US2004/005208

exenpl ary one-piece coil construction 300 which can be

doREEdioh @O@cf&%ﬂfe‘ij QBE@rl%é Ap&p oﬁa‘l@&@de roﬁ&%n@rs“?fé%&fendmrg from

i nvention. construction rnses an annul a

t%owteb@ﬁisph@o'z Tm@\nungorgﬁcti%ﬁ&w@@mwwe BRECHARS A2 are one-

RSN LBHY 862 Per | phery 306. The shown annul ar coil
pﬁé ﬂIS éubsiantl ally circular, but it is to be

st Geaptugtian S%C@hm@‘fseﬁﬁwsumg cerapositicne lptshme aspects
tl?é‘éBi‘l'vﬁﬂ oémgf? e’%"a%%bgﬁbogﬁl‘én SRQWyARAIKh A to%nh?%@maa

p-1n-and-step-out slit conlgur fon, It
pbmi@erl yeparcieppsiien clhmnl@eﬁ andnmdathef@@pelctatheeqq'mhl gemprise a

CBR]ESSI@OI’?WFI%[‘I %c nﬁ \J(\Sﬁh fz"x %r’gg of’“é Alsiddl vQﬁWﬁﬁ)osmon process.

ects o or cou
Toefcbi pemposiiinfip ggmsawred comaatitie w'tbrthe target composition if the coil

oSbe|h 0 A BB Bhch LAl SUALIGRRE AT e o, The
ceik aerppesitidmdani s eMmplheC@n@psel anean dnare @palominusi, cadmium, cobalt,

08@51% %c? gwlgﬁ ﬁ'@&bﬁgﬁurﬁrrﬂg(epé’nﬁduﬂrﬁ,\}aaﬁlgéhhpéHla‘upurpgrhemum
rjtbeaigin, EIb'ﬁSt’ﬂnutantadumSﬂﬁﬁlhmsttagﬁieu,r\@lnadIyMndmm The elements

glggb(ﬁﬁ_él'e% ta‘lo’chrg@)éP @%r%?o)” the outer periphery

I'guration as t hree of such cup
[9048E ct indrasticulaniaspects,itke tol ¢rmstimdion306@dn chanprisdieconsist

e%%?r@gw <9fno {Hn% ?Iﬁan ﬁﬁ&%%%o%ﬂbr%n i, ﬁtgﬁlﬂm and

hree Y 0] écti ons’
Ziseanuinde Eor Mataned eanstomtion 80¢ cao nomamsamppenlsa\&ﬂw agutity of at

oS S0 RS Bl B S SO LR PO S o o

le@sh8%.09%t byweRDD Aliarnaibelyc gwtﬂ@&:.@m @npise titsniush bavingdeurity of

, a?{?%‘?&%*ﬁ"ﬁ’é?’%@f‘i ﬁ?&)ﬁ@%ﬂ&ir&d 9 I‘ﬂérltﬁ/ 8985&@99/3 rb'yRNtb%lﬁltEngsten

ons Foj €¢tPons
havieg anperitypifet Eagl 97 doj Weipbldgr BORIUM 0@\4179; a@@ln’sftcrflattaae’rBQ%, by

\A;aég]g'ég ?goﬁé)%gg %@?F@Wltlﬁ‘éj&&ﬁ]gés?tlo?\ocgﬂ?eséoﬁlh@xgccghgersﬁ{p in some
agisedss, trarrgenonghio eleomposiiob ecfetréd toze thd art as ap bymera‘ree element
(SBEPY AR S BT RSEe B0 Bl 8T BRRREL 3 b Bpecon
Cwn’pl'iSQSh'EDnt thegesn daprbegprpésid ias ah awamplnatd}eqﬂog ot camposition, such as,

N . i d q
O e P Fta Mol “Car gt composition i1 the coi
[@@ﬁ%]oa Theomsseobly ofdtig.adeasr eelepperid toct cail dsagrably suitable for
uﬁlpzlé{i&? rn'tﬂg B&g‘ée}r %6? fn'irﬂ 'FMHE étﬁaﬁ 9 %Edur]a-ggutt&mgl chamber.
conposition can, ftor exarrp?e, conprise one~or nore of
[@060] nuFhe inaermpiatipn obthalcup prajegioes ang eledirodanpliojactions into the
oﬁ%—%e{%g%gh' B?on Hugﬁﬁi Bodléan’[BéJEanfbl%lréoalﬂ ra%l‘?g I;Berlaherals

eni um Sl aI um
Mthimg£®mpievan@tnqmmra¢1@nzdeﬁlgn The OebfﬂfHBBtC@Slgn |s preferably

configured to be utilized in a reaction chamber without modification of the chamber, or in
other words to be substituted for a plurality of kit components. Such can have a number
of advantages relative to utilization of a conventional coil replacement kit. For instance,

there can be better electrical contact between a construction of the present invention
8



can be in elenmental, conpound, or alloy form [0048]

In particular aspects, the coil construction 300 can
woaous®4 consi st essentially of, or consistPof/USz®4/005208
or nore of copper, iron, tantalum titanium and

Blafi GOy ;?]HB‘r aﬁ%nétﬂ?&léﬁ@i%t &toaﬂr?ﬁ G ﬂg%rg%gg%ﬂve%ﬂ@ébéx%?e

copper having a purity east
@ﬁwmﬁn@mrlqm@ru@mn@@f@)elirﬁléatedp@me cmveirngloa of the present

IMI’]IIIB% 0% fsoBLincd I%aﬁ}tl %%trl %%a@ﬁ’ne‘ﬁﬁeé\’;&%{ureﬂfeeeﬂHﬂ”fdt%/c?ln%e coil

col | can co LT Tant um
dogalswction uf theypremrg fventian, gwné aan haai rﬂ@Jcadmatﬂictq/ccumt tiem a

pir&ﬂﬁ:tt g@ % pr%één@%\/gmon r[el‘éﬂ {oepn’ or QﬂVc;'oH&n?anHé bllﬁé’ to or%&ample

east antal um hav
editninadiag tof QB%ntmwtleweloggtan ihfer Pepipleary péthetqoil p@lesdructwn 300 of the

fion of the coil, the copper can, in sone
pgg%n?ﬁ{r,gﬂidorrespond to a corrp03|t| on referred to in

{00513r t Figs 8ahows pgenpdndse regienehan agseRbly 3thcahpiigngcoil
C%R&pl?(ﬁloh '388 aHQcYHer&o\éeJ%rAb%Wsﬁgwﬁlp a?so lfefe(??é\élgfg Qs aI Jhletldir}el 14. The

construction rises rron ron can prese
agsetahlyay Figo Bris amrelaalol tbg pdor arbammhiy arfig. wehce;s that thoer prior art

i3 oghstrctfcﬁ&ws g ag’éce\ﬁﬁh h% Q)Af%l) YPL%[.S\? S%T’]'( lﬁ{ngﬁtlon In
SRR 5350 et SR et

correspon 0 a coil "asse
referingztathigr8, numbhmg:faxprp angs2 @@noMm WlN/Be Elseai,twereflaEnr@pnae

ﬁcﬁ&é‘zﬁ)er '} cRIARMREL snal ﬁ%@f Fig. 8 s‘nB\%Qr ?&é?oiéc%n %“19%@ Bne-piece

roj ections and el ectr o
vdﬂnearmuaré)odxoBDZ camdsaccordtngdyrsm@ tbamhebpmd@ﬁszf f&r. dds eliminated in
thg %f&[ Cons%ﬂ’tpcﬂ?r? f Sﬁ%\ Jelm'? ﬁéﬂe%%ed]@oﬁtmlylfg rI]dng; aan |RH§r [:PenSﬁgry of the

q@rl stidach| Speodmaﬂy, glﬁledeltparlbberutqf lha@xﬂ asaembly@aEtg dmas a
i [ .
SRR RS o B g ER bR %G T ST harye) Qe oot 126,
WimrrqmnlbatlmerSanﬂ:h&ryaﬁOhaMmla:onMon 302 hasmalsudrgeiscontinuity. Cup
v, t ntio L .
FhGaldrFicp s MR 17 o RuREY o e 204527 139 anc inner
‘oehéud:ton b4l ofcthmt:@ctl chettnetion. aAcmmdmglyl odupgimojettiant® 0 has a recess

PoraFud e 8P 3 beabroiR Sl TREY Al ecess.
@fp pmteetuﬁraﬁ’eﬁafuldbéwmnpreseparsam‘ece Bbmldhe bosorafof e recess, and an
Fk%nﬁgﬁ%r égeg‘ntn n%qiﬁrr(])@ ﬁ{h léﬂa&???? lh t eov& O@ssptgrgggfﬁtg?o Ewention
thaopemﬂgi isswithircé pra;@ctlan exesihilimg mtvmtdlyrnrormmrfmblm 7, but regardless

RSEANE b B hed B Y 57T NP o150, B vy
donfigured Mracewatha/fas’teoept?n(bm ealthe s0as Bumt!llmd;tocbmnemi coil
RSB i PAT B eyt A S8 ) PP econer
vﬂrimemlthnml\hememasa Theobtkmi¢-sigaced 15hatilizedin thepeaioded construction
orf‘f:% anca?\fals%nbeaﬁﬁlzg@ lny’thég %Qns%&n%ljl 3# #‘8 é: in 4hat the cup projection 310
mimics the dimensions of the combined cup 140 and inner conductor 141 of the prior art
construction. In some aspects, the cup projection 310 may be slightly different than the
combined cup 140 and conductor 141 so that it may be desirable to modify the
configuration of one or both of the dielectrics 151 and 153. In other words, to the extent

that a coil construction of the present invention does not mimic the combined
9



construction 300 attached to a chanber sidewall (also

referred to as a shield) 114. The assenbly of Fig. 8
wogosiomdear to the prior art assenbly of Fig. BCTRS:®PN05208

that the prior art coil/cup constructl on is repl aced

c%{pgnérﬁﬁ ofQichil RI‘P'?%"I&VG%HQ raBfe tbt?ﬁ‘o rom cé gglﬁﬂtab‘aglecmcmm

erring noer i n
apd|163hie apgganmqmter ’@ea:pp, p@gﬁtrugm@ of p@g@pnmh@entmn within a PVD
gé@gér sectional view of Fig. 8 shows cup projection

as one-piece wth annular body 302, and
KOS58} di higl § I%h sige Vigvaof qonetrysitian 898 sbequgghat4h¢ kp 313 of cup

p‘?({ajégﬂoﬂ%ﬁdex'téh ste,lﬂ‘ﬁre'l:)} Sroufld ﬁ\%ﬂééééé@%on Such

Imnates a discontinurty along an 1 nner periphery of
fa®84] coilhe sspdchobthe Speepiion dedcrihed whle réfareace peFigphed yas, in a
ol ; cconti nui .
et Dl s 355 OB s o2y SRR o o
re@acqrhentkitdife.t the pamunneI 26)ductdnend gyp) drel inadke them one-piece with

'tlggérllrlﬂp fXClﬁ’?fp c?c%iﬁto E ) QO efré’t%@,qgméggr l?r?a':\ttﬁbom%ﬁ

i sconti nui (o] ec sShown m m C
anhempa:smsrwmlerglsaexﬂs afwlmutpt\/\mer meiercob®nants of arveil replacement kit

a?é) Pe%"t‘§0e8 ]a4g‘ne é fég ﬁsé:en%ly %&Qﬁérﬁéﬁ%ggfég ?%’ﬁ%ﬁ ‘égtrhgiimt'lﬁon is to

proj X as a recess
red:t@nmertha’raneltaﬁuc ppopengrtagt 4 @l rBpBcexentidi ingudntherashylar coil,

c@éﬁ_ﬁf’rgs éﬁbemhs %uato%%n@ o%ﬁﬁtobg ;E) e%g—:-o i h&%ns Wthh can be

I'ses a sur ace onio e rec
sahslitaied fopd feasy ivBRS seikh entipoerthwigh nndebfloetwrf afctbe Bm?mcal

V\JD{} hée%)%sﬁlog\éﬂarﬁ refg WRI htsU k|m§$8é$@1eot hl%eoreglgg':%geﬁt

ro ec ron ex i'ng ou
cdhFtrudiian mee/gﬁur@k@sple lbdﬂe ootpﬂmchgw eudizedmtsswtmhmt@fortﬁeecup and

i f 8&?3&%{“&108 %%gécﬁ%f ﬁﬁ%n .e%tl{mms %%dn ?ﬂ;d 15*‘?%& Qgsembly 400.

con |gure to receive ener
Is cefemvn@m)assﬂmbly 4@@[ eimnarmmmbetmg:mlllbe Eeseshas B0 advdin

1 n be considered a
O%?\%@é’?%? or'reagtel ﬂ&gé)rla\{/%mgt hin the recess. The
[oas5ain cTB@asmmlily'AO(mmmpm anrarnblar poil bedya4G2. The coil body can

b%ol Sttfcglctt | gbo& ]_é% & tl%e F%aﬂ cﬁ‘ﬁ%& ﬁ n, l&' cgﬁ 53% rh?di{i) it formed

{8ile € ’'cup projec
|mramorr6artdeewltﬂ1 vaeines esmeom‘ ofttheemuemtmméﬂ ingancedhecodly may be a

cgn%uotlérggndw&tcﬁrehe]cé‘%dé)s artere%e rec% %I%ych%gﬂgtmc%ﬁﬁ q%ﬂ? wl'lfah other
otp$ besided thelrshownlvap aoe)mhne pxede wup t@@mﬁdctmhdﬂs&mbmm

BBt 61 e SR RGP Bpponas 431 anc 159

denckidesiGorevioushy. hGonstmictien 4Q0différs fiext twetconsinattion of Bigl 4 in that the

RO R S uBFO8 a HRLSH) EBRCRFRE b lboo by

sirgyipomepiese obnsiruction 404.t Construation 408 likssa regbse4@Dextending

B BB et e oo P Bbob o
mimiesthe OnrrWrteUICﬂpa4B’\dBd mieandmtucto[r 083 38f Figl ¢, arl acsomlingly the
c%%ndeuérlwte can LAt Hcttedoop regt%o? {ﬂ%\@o%melaacuptﬂ% e{r{dennBe]f‘S

conductor 141 of the prior art kit assembly.
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projection 310 extends entirely around the recess 315.

[ 0054] The aspect of the invention described with
woeb@rgyse to Figs. 7-9 has, in a sense, takeRCaluS2#/005208

the netallic conponents associated with a cup assenbly

@f Coi:ib pA é\ﬁ? %Wofka' %rﬂﬁ% Hgﬁsﬁg fhe & r rinﬁ 402 and

ct o) and ce wt
cap r@mj@mmﬁ d@aﬁlnﬁ@dd@@ethenwﬁh 1¥n 128. bSu@meiée yiegoshows that the lip 403

eQ%‘PB\A% Eﬁ%re{y%&urtdqﬁe rBNR L8R ﬁ{‘l-‘%g&@?{ac it qoidhe r aspects

Or noreé conpone | acenent
[057] ar Befesjiigeagadn toytha conrirustierc80teiddgdl, puclFoas electrode

a%ﬁé{wﬁré%em QSRS He- eﬁ%cet \Dﬁ’u {hB\ARk PQOI' 02f Eﬁg? 93 FBws an

msta I'r'c conponents or a col repl acenment
expahdedeorton ereensiarctioni3D) in cogsseqiional viavd andrilsistrates an

eg%ﬂtégf 8:'{& .e?é‘?or’i@a@@ﬁ‘og a{%#ngfa? P%B&(})@i %ibg%lé&%e%ls&nbly 310.
T@erqooi_fgmatmmwftﬁw uR mipties the avifiguratfontdiéigpify aha apecificahor
SRS S0e AT B STNED Spd BTN o on 126
poohd3, land claop 147 ofithe ig. 6 condiatctiont Acdardinglyethedtig. d@donstruction

§OB Q:EF\ b‘é%@ié%tﬂ r%pl§&ac Qe\fré?eﬁ %%éﬁj‘g{e c{o%ongxg% 9%k dtlﬁze%l}B‘nglace

assenp erring
aas:‘ﬁ@:ﬂrbbly ad§anbly ﬂmlmgarepiamtmnt ofcn fmluatmg)eouu%ajadwmm of the

cgﬁ&%cﬂgﬁ\éfﬁbnt%%g@%# hréﬁlmpl%#%ra (ﬂ%%)d\!t:hgl é‘lon %rirZr}]er surface of

appropriate e asse
taen noil Gaused by theoghior 4@2itiliZdien ©bpin 1@6d3T hemmlrtaélon @étiei piraln

fé\rﬂwrir%ggﬁ{a?)g%y%%%%l?%[F&@gzoﬁkt%ctlén &P IE'|§t P rstélr?lﬂar 18 lihecé\f?nlhﬁlon of the

cord
pisipdomnsngfhet dre- plao‘.eecup omstriigionion StgaBc é’reflel'té)hb@dv\ tha;bne piece

E nstﬁ% 88 L& éiﬂwe\%He ;neceé S&&f %%ec% @fr@ct%ﬂ%? Pfge'ff are
IR

suc cons ruc ion,
Ltubzsaddmm 4 bhall mmctmmmeerrea@@t mveo’eorwsphhathbe COI| construction has

I 83 R LRl
58] deBigsi bé@npﬂ@\dlamematlcmiysltustrata amexedtplaty manodithic coil

oohgtm& Erg Hf:t%gspﬁ'és%% InQ/QntPo %u%ﬂtard'dlé@' %tl ﬁl&traﬁ&% cﬁ%ﬂ exemplary

duct’or  conpone
rhxermhtnoeq:dllamesltrthgtloa of therpgbﬁrrb meenicpcee cpmwderdjotﬁlgm 13047 to assist

tl%) St r\u%tdnﬁ @%a@w@é@ﬁe%aﬁ&%%%’u‘ws% £r%)%e%\§g%rﬂgxer}éﬁ]§|§/%lnﬂctural

'ng entirre
eﬂehadant!; hTéhee: ouvipmouyrdf Figs. nB-dg cah daawa‘tblerg@tioﬁ;iqj ekdOpntiom about 1

AR e Suf s o AP 450, ShOGbddfoan ave
tisiokrizisa @f] forgxatrple, émoch atvovt 0.01dohes do abouwls ochédhavitprabout 0.25

iRs E)f‘nﬁﬁgé@a}’g he bl B A M FRETSdnd Wéénl’,rgﬁg U4 9BpBRate size,

srde view®of an
anonpsoree agplidatorswillberNa.i8rwpletdR. t@ddnchjup proj ecti on

ft&%?f't ﬂgﬁ? Pé&g%&'@ %BnmL}cno@ Bﬂh& %?esewiﬁl?erﬁioqeca}‘ ib%%m%v&/ any
suitable process, including forging, machining, casting, etc. Exemplary processes are
described in Figs. 18-21.

[0060] Referring initially to Fig. 18, such shows an apparatus 500 at a preliminary
processing stage. Apparatus 500 comprises a pair of elements 502 and 504 which are

shaped such that when the elements are pressed together they form a mold for a one-
11



extends entirely around the recess 405 of the cup

projection 404. [0057] Referring again to the
woanmstorewti on 300 of Fig. 7, such has el ectr odeCT/US2004/005208

assenblies 312 which are one-piece with the annul ar

pidd cAPefiictidA S tHd (Sresdr? irhiaAMSH. 3N pla@é(mﬁéil@ﬂal%@fdlé SRov provided

construction 300 in cross-sectional view, and
Retwern ?19MeatsH92 apdPft Majeria 80 car 8omBHTS ik 2RArepriae

doRoBfiBH ek forfrh a%@ﬁé&rt@ﬂ@h 6f e bragat ipssarpl y 310.  The
conflguratlon 0 m m cs the configuration of

Rgfedrngqg@@qt e glg} 19 eleraenis PR and 58k argshaywn pressed together
a(h@rtﬁé Frié@érlaPQOG Sﬁhé%ld‘ﬂél lst%wﬁe&ﬂ{&flﬁto@mlﬂ_%% SaiPEorsfifiction of
coil 126, pin 163, and cla 167 of
t8® H%GISPU“C'PY%WOH ASB® PICRESINY ot Iras. Higanditd %H@q mfecbtn as a forge
p?@&as@aéhobc%nbﬂé édn%lﬁgteﬁ%t raﬁ)% fé%lest%% El%lturéeﬁ"’f\fa%tn@ iece

onponent s of kit utilized to re llace an el eé)trode

CQ@%*@FP:BPS) r%ﬁwtinﬁdrqrremeé@@mﬂorwg@ 8 il fgar bielcongiglered to be at
I%\t’ §HtaBF|%forf|at*oH f acﬁﬁﬁlsérfe%éééjébllgonﬁ‘r&tloﬂr%f i pr JJ ?Qent W%Htion. In
elimnates a discontinuity along ner s
SORE asprrisciiaset C@yﬁtwneorpriensulﬂn@frpmdm fdrgiag iwdhbesuifsbte for
u%ﬁf&hoﬁh?aﬁdhbﬁ'ﬂd?@tdf % Fesdhtéhiiod fof'g‘%m ai}gj ih %ﬂwer aspedts, the
one- pi ece el ectrode construction of Fi
rpggeria] évﬂbplpﬁlhamr@wrr@ie & Kenstiiciion wﬁabherfphgnhtzh@n but wil not be
VD RSB AN EQINRI HaibABd R subsBgud n%rcgfn filcabl . both

he one- &18C8 cup COﬂStTUCtIOﬂ 0]
B}‘)ézbl eféhquobdhe W@O@QWQV oliEige.ot8 @id ‘F9 §.shopngtasting with a solid

Pt bi ey 548, ﬂ lscf?)' Be W§t1§éﬂ3ﬁ15f3§hcﬂfso (IEI‘E 8&?!5]@ replaced with

|nvent|on SO he coi constructi o
oher &pransriy rﬂa’ﬁ@rdm §ﬂ6 aﬁor inglence endteia 686 can b @mandﬁd asn@powder

aﬁB"(Wé BresSiRy to Qﬂqxhe PQsQr%Q]ong'gﬁect:e chbhrdidn chm be utilized to transform

di agranmat 1 cal ustrate an exenplary
thepwdes diig eraghd mﬁert@ﬂ havieg pileasmn apnmnnatmm of Rudtaskred coil
cBhadlcapmatic illustrations of an exenplary nonolithic

coil construction of the present invention are
k90831 delefieringi npxt o189, 20tandads  dlock oh eatertadi 820 isrshown in cross-

L
Sg%ﬁ?”‘??%&@?ﬁ? \g@w Pééﬁeétﬁlla@/ E%LBOo?fbaEec%%‘ﬁE En)éswtable
ComPYSitipnier FRIiNGe pirs-piece 0il cansirueticarnbitfes prﬁese:mmmmn 1The top
vieedt Ftl A0PHlvs4: cFa BQ& Iﬂﬁ@te 148 V\ﬁl@?é’l% ﬁgll &%tt\%ﬁtlcf?'\eefr{Ige present

typlc The coi can ave a ness 0
inveRigs ean e @ﬁwfraﬂbwﬂhloﬂmblpm Hesubgequboiprotessingn teem|!
c%étnjcﬁ@r%‘an 3 %’éohnh@&ﬂ&iﬂ}hg nglBWH 'acs%ktably?c?olto??@rﬁgmatlon of tools,

holes of Fig ropria

l@h@lnmf%@p@ﬂm@ppnem baihof aisaw abd pmch 8Tfhﬂ)¢<e’§tr@0tlorﬁnachmed
froRdck S0P be 4920 8 %Eﬁr%%n%{?lgﬁ%f Hﬁ%klp&l @Jll ctoggtructlon of the

present 1nvention can be forne
prﬁseaeggenﬂpncl udi ng forging, machini ng cast ing, etc.

[’[58 %ﬁg] a%%%t@%r%ﬁ(ggﬁram ?fo%le?sdﬁﬁfd'nbp\gdat i%s]t: arggﬂpl%g n%ajﬂbn ofa

[ enedue B ilaonatrystien istorgiregtly qasbtt\eszonatguczupag@m molten

nﬁ%lﬂf AbiFal %eﬁfﬁ% g/'ugﬁsrpﬁl %\Aﬁteﬁ&t.ﬁ E&Wﬁ&ﬁ;ﬁo ?%ola%gwﬁg the

whi ch are
apiprepdaie coofiplr fﬁ@ﬂ to frspn t’ﬂd@ém’t an approxihmtion obthe-desired one-piece coil

construction.
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11 WO 2004/ 079764 PCT/ US2004/ 005208 pi ece

construction of the present invention. A plate of
worb@rurgde4 506 i s shown provided between el eneRCE/USED4/005208

and 504. Material 506 can conprise any appropriate

fdryvga f: gge&r O%gé,ﬁ rﬁﬂﬂégpfenrﬁ.eﬂ%gﬁ %tdeg&lb%l 1%*}8"(1% e%@&m of the
PBESENA e takes %h@mmrpr%%@@g“?e@@ mllhmeter aopper jeeil, and can have all

JFRL BElieralBa g ﬁfof 5*@nﬁha§tﬁlc'a§s§ﬂﬂ%§e‘méﬁ\ﬁth thE Boift The > monolithic

one-plece C constructi on resent 1 nventi
coh ealp genwsts lagp mﬂlﬁe@surlngssmﬁan@aruhwrbmwe@f lengerdife. oThe coil

e C
o8 R Hn R REER Bap SAIGRNIORS e SRR 0 ecHfifuration, or any
atiesy gapiotagufe gennteétey. fidvegioi gohstaueiieh githe PBesentiing@nticarcabde
" .|l e (0] ol
R LR b PO Ryl B TR 0 Crefoc, 1 Some
aspects amllaenmmchon ofbe poéslentiomioua;an@n utiézad for a§od rmilfimeter or
Ié@ éoqlrgl ng will be suitable for utilization in
[¥%ati ons of the present invention as-forned, and
[0066] her aBpatrawings béFlgHatCieH ahowa Icbil otilzsdlfgr the 200 millimeter

CBRBAALIRS €y ARSI S $he 801 € L0 SELL AL ARer media

i red erances ‘uUn
veithin) thetpmisma)dlﬂmigsseqthemg rﬂét@mqmmlg a $086 2 R¥- tjb‘ﬂc@hn-mla@hamber

ﬂeﬁg%gll 83%1%9 Ef ﬂa %?es[eil'l? m@?rqg%i éahséllﬁ';%%\f? ’[hsét e tcgf E(} tpo 4 inner

b€ “un
OthUJctsnscatmdwmmB whielt erecatitizédinrpeiol ad edil designs. ofiegpresent invention

c{gﬁ Fﬁlggf1 %%gﬂohﬁ'%s ang(ﬁs MEI% ﬁ(ga%%r 288%1%“ c(?ra tﬁndura

r éssing O
Sjneﬂ;tenmngbmreb@ e‘kmomgjhfnstaspertts ofﬁhea)mes*@et lmt/emtlonesltrtamthe new coil

esn ﬂscfaRrb@ utl Pe% tR/ W%%mér 8 l?p t%odtlhge ﬂ%toef‘ ccﬁ, d&?@/n |91o%¥ the
5 a

an apprOX|na on’'o desired co
om:letmmgrsm baviogto cﬁﬁaﬁge]qt E\}@faer Alddlgommm numer‘éugsernﬂ@arairpdrts are

Bt Pl SRo(ERTPATE wElo Pl el 1Ry an s, sowel as
idreade adlrife; sopinat siee kays approxipaisly menmes itheard of atarget.
T2 o R 3B ok PRI 501 By g LB ISREDY
edpe:eltd ¢ailentl émyddlrigesuwshen e sautbeerlrig kito r$ierand is are-piked {meonolithic)
PhRD8 Dbl oSO e S B 05, pronens.or
nineonnrmabper&sicdrr berkturiedalr otherwist mowghened alohg tmeamhenqmenphery to

GATRRAE a0 85 oo RS Bt e FEAPRL G B0 Pt
the muebd;mmqn§al®|zedxm mre)raﬂ desiges. Ancapipglyxiheatbil can géneiate less
EBR Bl CRT A Pafan 8 opBEEF Sl YRRl B o
haning[p sebummlmemusnbleaes tjreu;ali;eaissometqd véittethe @ribr art coil (one coil,
t\&g ft ! UC |\'/eo|:r>1|n|s Sthlleg cﬂbé Sﬁé h}fee %?Jer éohn%lugt% tfcgrue%(ta'rn%ﬂa) fs{n%(ran the coil
of the present invention is a single piece. The coil of the present invention is believed to
have better conductivity through its electrical connections than various prior art designs.
The prior art electrical connections are connected to the pins at the gap where they are
only touching the coil and are not part of the coil, in contrast to the present invention.
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metallic material. Specifically, the nolten materi al
is poured into a nold having the appropriate
woaondsiogemcat i on to form at | east an approxi mat i eaTWS200R005208

desired one-piece coil construction. 12 WO
SHPRSA TS T SRR PEER Ry 9903y 45080 prosen

inventidremap hewaﬂlfel afvreo i trea tikes that st atedgetd El ectraTMm
[
G@Eﬂ?h or ",Jllragotiled’efs‘@ﬂggﬂhey rréoeqr?(t) ﬁ@?a@%ﬁéﬁo\éﬁgg@%q with mﬁrrnérous target
cmim:hsntum C'Eypiczallyl'hlee owhwill heve 8 cowpsntlcratheg@nm%ﬁféelwgst or
o €50 R 8 R o DB e
waibing fopnned tof bghlyapusa ceppey insapgpéicajimps drowhich threatdildito leer utilized with

BPbprgefR LER R DR pFa BT sca] ol bhp R S

contirast, if theloatl umlgmzéwwnhn attitdnium tazdett for exdvap0the coil will typically

AT FheE b eI BIREER, Bl Y
depbsitiore ey cmlrwodIcﬁtyg@&ll;cmrhpns[e(]@ﬁéllumTh/éelt&inawletygas gientioned

agbgiﬁﬂég@ﬂc %%%%%eéﬁ% ?%P ﬁgtﬁ e?%ﬁ d be gompatible to

tﬁ&argmiférdﬁartlam R\(Dbrm:assthe sputter medl a wthin

B! ST LR 1% Sl bR PR roinc
oblTlflnpmeﬂeVdnduB‘perimheml aompoebmtmtymeélytpfmlldﬂieasosfepatqbs pieces with
’[H%C%{,IP gﬁbn grqur a%tgqpr? Sﬁgg (ljnl.% gﬁgrbiec\émnl %Q’(ﬁt&‘gﬁ th ltﬁezc?oql Coil
cohstfiogdns 3i3hé _pI’GSEnhiDVEﬂTIDh lcec preierdtbfyl Hesutilined heth@ olpmeh!er dlrectly,

Pl BebeiaP S R o Bl o TR LB B fer L

coil design can be utilized by custoners set up to
utilize the old coil design w thout the customners
havi ng to change kit types. Additionally, nunerous
peri pheral parts are elimnated, and the coil can
reduce particle em ssion relative to prior art coils,
as well as increase coil life, so that the life is
approximately 2 to 3 tines that of a target. [0067] In
sone aspects, the invention can be utilized by
providing an appropriate coil and installing such in
a sputtering kit. The coil is one-piece (nonolithic)
in particular aspects of the invention, and can be
unknurl ed al ong the inner periphery, or in sone
aspects can be knurled or otherw se roughened al ong
the inner periphery to formparticle traps. The coi
does not have a discontinuous inner dianeter created
by the recessed pins utilized in prior art designs.
Accordingly, the coil can generate |less particles
than prior art designs. Additionally, an operator
utilizing the coil can avoid
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having to set up numerous pieces typically associ ated

wth the prior art coil (one coil, two clanps, five
woios/o7¢tenee cups and three i nner conductors, POT/US2004/005208
exanpl e) since the coil of the present invention is a

Cg_iﬁniglbe pi ece. The coil of the present invention is
Ieved to have better conductivity through its
el ectlihedadengiomplaignédiss t han various prior art designs.
The prior art electrical connections are connected to
the pins r
coi | Han 3 ar%&ﬁ%ngﬁ‘g?’t%%?ﬁﬂi@g% Bo? uﬁllza‘ﬂellé g}é ?Hﬁastﬁatngaﬁdﬁ%eposmon
qbae@emcomnv@mu on. 13 WO 2004/ 079764 PCT/ US2004/ 005208
Some prior, |
Carger s, R uER COR bR il B8 bk el A7 RiEr peinery and
amaxmosingloﬂ@rpérlmhmiy or three tines that of a target.
[0068] Coi -he . ' :
Ui 1 zod WPER MREPyR BrasiiRt ERERlnb BFNhe Atk BBftRry of he
ampplacedil yodyt &ied coil will have a conposition the sane
as the tar ﬁﬁﬁl Ban,
the tar getag?ég’gcglﬁ%o c%ud &8 : ftfet%ﬂgegﬁé Eleb@ ith nnular coil
kody end notjoingf ftd mearfnulatrbddsownmagﬁn 9xtprudlm thopygbrthe annular coil
[ d.¢ ch t ﬁ‘ﬁﬁ’
b%@@,oéggogét' I?éabit é)é o¥‘4?'|e u ﬁ@?&%ﬂ%&b@lﬁg%ﬂgge é)J’(é tWértetﬁ with a
prejpdm_gdipmrtdgr@rerrbrrelxc eypied thel necegp ane astllng |affa$tﬁ@ercr©¢ellver within
th% ﬁl&é\% %"ﬁ‘???,ﬁgb%%idﬁ?%é% érf'fyé{eeﬂt%?ﬁg ﬁoﬁr?erctlﬁﬁ g'{g)%o‘ﬁ vwrhlﬂfﬁe chamber.
coil were utilized in a sputtering chanber during o
tant & um Tdemedicohgrictiomer daim 1 wbatedh thgpit éedist gne cup projection
FRPLERE bR Toth dhetetihs Uit inothh TR peE o R an
qpanigetextmdmwgbbrooohﬁm $uslage end configures igaecdive thg fastener for
d%ﬂﬁéétfmy H cg\ﬁhﬂhg%ﬂﬁﬁgel[ 0069] One aspect of the
I nven e considered to pertain to nonolithic
coils in which various peripheral conponents typically
provided adesgigpasteugiprebdaini t Rompriging Birge piihe ep projections
one- pi ece construction
V{%érﬁé ﬁ@%ﬁéﬁ%\pg{)ﬁg%n@glﬁgﬁlt@ ons of the present
i nvention can preferably be utilized in the chanber
di reck|y, Thermeilwonsiiptionef ¢laiat fusihepgorapiiging # siep-in-and-step-out
I%d'n?%brtaﬁbﬁ‘gn(?b &lof BB Cch!;trLRﬁloﬁ@Sn %B sidd<toM& siit, the
2004/ 079764 PCT/US2004/ 005208 he 71 nvention
atanap pestiugtions begelig-pieemyith bf@tarmﬁlaé 68 Pedted for
utilization in a physical vapor deposition chanber,
conpryg si NOrHeAdbilRBASMRof Bf élalhpfjﬁ)rthbh%rﬁﬁmﬂ@é skieldy-side slit

body having an inner periphery a
configuration and a pair of clamp constructions on opposmg sides of the slit, the clamp

constructions being one-piece with the annular coil body.

6. The coil construction of claim 1 comprising a material containing one or
more of aluminum, cadmium, cobalt, copper, gold, indium, molybdenum, nickel,
niobium, palladium, platinum, rhenium, ruthenium, silver, tin, tantalum, titanium,

tungsten, vanadium and zinc in any of elemental, compound or alloy form.
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an opposi ng outer periphery; one or nore cup
proj ections extending fromthe outer periphery of the
wanodoasieeoi | body; and ' at | east one of sai dPCEUWS2004/005208
proj ecti ons being one-piece with the annular coi
body,and Rt chPbotubfbor &%Ieﬁr'ﬂr‘l%é”}ﬁg Q%r WabiRg & gokify of at least
extendlng t hroug he annul ar coi | y, said at
9p¥aby weitbt.of the cup projections having a recess
extending therein with a projecting |ip extending
entigely gfQ %prcérﬁ%uﬁﬁ&reéf%arﬁnldb&lﬁ% l?&gae"f‘ hbARg 8MeEKity of at least
receiver wthin the recess and co red to receive
98.99%s bgmeight.or connecting the coil with the chamber.
2. The coil construction of claim1 wherein the at
| easy oneyhy BofPE@ds%‘%ﬁ&Pof i 1abe°{H§ fidRRInfhavida Bakd @Mkt least
of the recess, and wherein the ener receiver is an
QaﬁthM@E@ktendlng t hrough the surface and configured
to receive the fastener for connecting the coil wth
t he gpambefe c3j ca_rth@ru%ﬁpﬂ of PR b’éﬁﬁg‘iy ScdMun® héxl'lﬂé’g & purrty of at least
nEr|S|n three of the cup projections which
98%& pwetghtwi t h the annul ar coil body. 4. The 00|
construction of claim21 further conprising a
st ep-1h N- aRfa $heRoittuctict bitciG@NT balkg RiNgeRn3ading aRRirity & at least
cl anp constructions on opposing sides of the slit, the
98V Welshét r uct i ons bei ng one-piece with the annul ar
coil body. 5. The coil construction of claim1l further
conprbsi NGha csil endiictorflss didiint1 b&ieg tdrealiatHaoimnganslriéy of at least
galr of clanp constructions on opposing sides of the
9874, p clanp constructi ons being one-piece with
t he annular coil body. 6. The coil construction of
cl ai ARl Ccamplchl coEstcHBt 6Fdldih Codthgistigigohne or  nore
of alum num cadm um cobalt, copper, gold, indium

henidm b renparsrechy e fihe i S anRu o

substast=p cirstagradi um and zrnc in any of elenental,

conpound or alloy form 15 WD 2004/ 079764

PCT/ US2004/ 005208 7. .The nstructl on of claiml

bei nggcopélé‘F R \9Prﬁsdru§t'%?f ‘i%)mo#W PR PPy, exg%pd thlobgh the
ivRr BlipheBy offthe aapilbr egliigidyuct i on of claim 1 being

copper havi ng a purity of at least 99.99% by weight.

I f. cl aj L ' ol .
avi g o RUPER st i RLa & CosBl el g for ARABh in o
physical vapor deposition chamber, comprising:
providing a matetrial; and

shaping the material into a piece comprising:

an annular coil body, the annular coil body having an inner
periphery and an opposing outer periphery; and '

at least one cup projection extending from the outer periphery of
the annular coil body, the cup projection having:
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10. The coil construction of claim21 being zirconium
having a purity of at least 99% by weight. 11. The

woabd4/oaomst ruct i on of claim1l being tungsten haeTmg2@4/005208
purity of at least 99% by weight. 12. The coil

construction of claim 1 bricass bRBAdY MY WRE afprBEIidglip
of at least 99% by weight. 13. The coil construction

of claim1 conprisi ¢ ) enfirely RFAINGGNG reS8R%t r uct i on

of claim1 wherein the angutle o QidottBRAMf theSrecess; and
substantially circular. 15. The coi|l construction of

claim 1 wherein no openi#yePesiidedendingirgioniee syfaserand

periphery of the an%nﬁ?ur@@% ré@:@f%af&%ﬁenéfﬁ?&hﬁﬁ@cﬁg the coil
formng a coil construction suitab or utilization

in a physical vaporWilelhie$haimgar-chanber, conpri sing:
providing a material; and shaping the rmterial into a

pi €Ce1 76 ONPIHeSh&lod BCIARRS Mhefehi hohASKrial i€ bRERWrifwherein the
coi| body having an inner periphery and an opposi ngbl .
oc

shapigg CpEPigAfrOving @t daast @&§Ppr6ﬁ@3@9@ Obﬁhéjpée@ﬁlfmm the
extending fromthe outer periphery of the annul ar

coi | 130dy, THehRethHE oPEIRINE ¢4 WABrdipineeateddl iV late, and wherein the
2004/ 079764 PCT/ US2004/ 005208 _a recess extending

ShARIPEICAMRII$SS ﬁr%?ib?té%‘%ﬁf 35 aPPrxEnationdf iy Risgs @Nhe plate.
around the recess; a surface at a bottom of the

recesw. artheafetpe o 88inexé ARieNOthE &g id HBowdsd as®wherein
and configured to receive gqfastener for connecti

n
t6\8haRIAY COJpIiSRS PFRSSIGARD PV intoAt ieasbrh 8ePTEX MafiaR i the shape.
wherein the material is a block, and wherein the
shaplzm)g cqmrmaasd bEEBIVI l@wﬂéreﬁrﬁt&&&naﬁ@rla@lﬁm& Mt&atuqm and

iR bSOl g Sofr 5P PTG the i TS aePitusast Hamglonal nto a

|&¥8 ph AgpRKIRtos @ tHedh@gpsg at | east an approxi mati on of
the piece fromthe plate. 19. The rrethod of claim 16

wher %1'1 t hl%e od 0} Cléum ‘?6 (R/Rerem the mater %gmprqses one or more of

copper, titanium, zirconium, tungsten, tantalum and iron.

22. The method of claim 16 wherein the material comprises at least 99%

copper, by weight.

23.  The method of claim 16 wherein the material comprises at least 99%

titanium, by weight.

24.  The method of claim 16 wherein the material comprises at least 99%
zirconium, by weight.

25.  The method of claim 16 wherein the material comprises at least 99%
tungsten, by weight.

26.  The method of claim 16 wherein the material comprises at least 99%
tantalum, by weight.
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the shaping conprises pressing the powder into at

| east an approxi mation of the shape. 20. The nethod
wohowladmeu 16 wherein the material is a nolten PCQWiSEN04/005208

-and wherein the shaping conprises pouring the liquid

i nto o molthd Aead bf &IBpn TBWABIM theth&eddl colP@sés Adh.
approxi mati on of the shape 21. The nethod of cI a| m 16

wherein the materi al ri ses one or nore_ of E
i tardSm  HeBeRpaR] of "Eétvg}?remém aPiATael bpriyfs SUpstatially

cliBgiapet hod of claim 16 wherein the material conprises
at least 99% copper, by wei ght 23. The net hod of

claim16 wherein the materi conpri ses at | east 9%%
titard%um UiP Methgher olaim & hehesSRBRIPiSFe is SipRed guch hat no

OMRRINGE Rxichg tHBLEH ihal mrfé?gﬂ@hprrs@fg: ofthel msfar 88PBody.

zirconium by wei ght he net hod of claim 16
V\,hereln the rraterlal conprises at |east 99% tung

y weilght .A sthopRl forstinga copstycHPmPUiRbIRTar @f"ﬁat!%” a physioal

va?bﬁaé@sn%ﬁréﬁamé@rsc@h phgagt 99% tantal um by weight.
WO 2004/ 079764 PCT/ US2004/ 005208 27. The net hod of

clai m 16 VIARHEYIAG BPRATARICOMPINERIS ohRN a8sembly, assosigiedyih a coil
BBk b&HeSfkitlified f@)ﬁth\éﬁtﬁ?ﬁ/gbﬂ vTaBGr ddpouitioh Cﬁé’rhﬂ)erbﬂ\@)boiirg)onents

substantially circular. 29. The nmethod of claim
inFediag AN eABUIBT el CUP.hRIP &Y SHIPNar IRaPIYRIOn 8ni ngs

ext end t hrigigiRg el ey cdpetruddanhied cdres @Hétﬂu?dd 6Pt least two
body. 30. A nethod of form ng.a construction suit

abl e
816 SATPInERIS Bine FeeplRgemeatt wiigtt mgieion dihe Ssioal vapor

806K ch&ApEr 1 sing: identifying separate components
of an assenbly associated with a coil replacenment kit

utilized for th si cal por. deposjtion ch

the chpontin ool g0 MBI AR E8H ot Hroriponents
|ﬁ¢|ﬁ'de’rmﬂe@0plaﬁﬁﬂfne€@c5hhd@tdpf and form ng a one-piece
constructi on which can be substituted for at | east two

of the conponents of the .ac nt, kit w thout
ol (92cat | BIF BREHSY BrySRE aeris S SERRSumPIHHE Components
i6Elaadedll of e listb@corpdrashtf claim 30 wherein said at

| east two of the components

33.  The method of claim 30 wherein the forming the one-piece construction
comprises:
providing a block of material; and
removing at least an approximation of the one-piece construction from
the block.

34.  The method of claim 30 wherein the forming the one-piece construction
comprises:
providing a plate of material; and
forging at least an approximation of the one-piece construction from the
plate.
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i ncludes the cup and inner conductor. 32. The net hod

of claim30 wherein said at |east two of the
woaopoignts includes all of the |isted conmponedras213/005208

The nmethod of claim30 wherein the forning the

one- pgsece m&mau 88im Q@Wﬁéie‘irﬁﬁe fOmIAMG mer&we%lbéé)é&ﬁstructlon

of material; and renoving at |east an approxi mati on of
CORWIigPR®- pi ece construction from the block. 34. The

met hod Of;ﬁb@dﬂb%QxMM%F%nﬂ t he forn1ng t he one-pi ece

construction nprises: providing pl at e of

mat eri al ; P&ﬁ%ﬁ'ﬁ%ﬁhglmydat infoegt é?a%ﬁn@ppmwa?m%ﬁﬁecﬁnq—mce
BRsTRiBRE construction fromthe plate. 18 W

2004/079764 PCT/ US2004/ 005208 35. The nethod of claim

30 wherein the form ng the one-piece construction

conpribses: TherBeihad rclainpehresreining feiaiag thePrerieqoststruction
cohfpRiséd cABAg at %ﬁs@&%éﬁfb%ﬁh&ﬂoﬁﬁe bRE-pRIR8 cBh&RRtioN.

construction. . The nmet hod of cl a|n130 wherei n the

form ng the one pi ece construction conprises casting

at | east an approximation of the one-piece

construction. 19

19



