NOTCHED DEPCSI TI ON RI NG BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] Enbodi nents of the
WO pwenvison generally relate to process kit forP@r/us2007/063353
sem conduct or processi ng chanber, and nore
specifically, to a notched deposition ring.
Description of the Related Art [0002] In deposition

processes, SINOFCHED DEPOSIHONRING' oet.

gas inlet manifold and the |iKke, deposit on

i rfaces, |nclud|ng chanber
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Fielkusfithe apgbmioher hardware. Process kits, such as

shield assenbl i es, have been devel oped that
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depositem rifdie shi el d assenbly includes a renovabl e cover
ring and a deposition ring. [0003] The deposition ring
rests upon a circunferential flange extending from an

D&SHr ioﬁ‘éﬂ?ﬂé’ﬁeﬁaﬂ dQLr?C”OSt ati c chuck. The support

surface o upon which a substrate is
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chiskssand othari hrydware clrosess ikilg, Isash :ad sbletdwaxssembhes have
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[0003] i guiThiei depdsitien diegorests aped a eiroatnferentialr flamge extending
fronrtr%rnoa/u(ter Qéé’e of t?te electrostatic chuck. The support surface of the chuck,
upon which a substrate is retained, has a diameter that is slightly smaller than
the diameter of a substrate. Consequently, a substrate retained by the chuck
overhangs an inner portion of the top surface of the deposition ring. The cover
ring circumscribes and rests upon an outer portion of the deposition ring. The
cover ring has a lip that overhangs the outer portion but does not contact a top
surface of the deposition ring, thereby defining a labyrinth gap between the
cover and deposition rings. The labyrinth gap separating the rings prevents
deposition species from passing between the space and into contact with the
electrostatic chuck.

[0004] Although shield assemblies having the above-described
configuration have demonstrated robust performance, improvements are
desired that reduce the potential for particular generation within the chamber
and/or enhance longer production runs between replacement of the rings for

cleaning. For example, deposition build-up on the rings may lead to



desired that reduce the potential for particular

generation within the chanber and/or enhance | onger
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cl eani ng. For exanple, deposition build-up on the

rings may | ead toundesirable electrical bridging

between the rings that adversely affect process
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process kit includes a notched deposition ring. In

anot her enbodi nent, a process kit includes a cover
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I anot ner —e iment, a process kit includes

[0@06nnulpaprodepe kittfora sremgommtoh procegsingnetamiseit ierprovided.
upper and bottomwalls. A trough Is recessed into an
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eposition ri aving an upper wall formng a
repessteudountman appepperfaseof teebody babvaridihe uppesvand inaler walls.
mn ort on of | ower surface of body
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adj acent the inner wall. An upper outer wall has a
updichreiapesitioss materal onetheuaesa Wil theagdeposition gjngs sanfigured to

e he outer wall. A land substantially
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defpcc))rsrcnl%ﬂ rllnrg]; tt)(?dey r?g\%g %(re]tl)/\ﬁp%r} V\t/aql forming a portion of an upper surface
of the body, a lower wall forming a portion of a lower surface of the body, an
inner wall and an outer wall. A recessed portion has a diameter greater than
the inner wall and is disposed adjacent the inner wall. An upper outer wall has
a diameter less than the outer wall and is disposed adjacent to the outer wall. A
land substéntially perpendicular to a centerline of the body is formed between
the outer and upper outer walls. A notch is formed in the body between the
outer and upper outer walls. A trough is recessed into the upper surface of the
body between the upper and inner walls. A sloped portion extends upwards
from the trough to an inner edge of the upper surface. A tab extends from the
inner edge of the upper surface. A recessed surface is formed on the lower

surface of the body between the bottom and inner walls. A coating is applied to



outer and upper outer walls. Atrough is recessed into
t he upper surface of the body between the upper and
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[0014] Figure 5 is a partial top view of the deposition ring of Figure 3; and
[0015] Figure 6 is a partial sectional view of the notched deposition ring
taken along section line 6--6 of Figure 3.

[0016] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the
figures. It is contemplated that elements disclosed in one embodiment may be
beneficially utilized on other embodiments without specific recitation.

DETAILED DESCRIPTION

[0017] The invention generally provides a process kit for using in a
semiconductor processing chamber. The process kit advantageously includes
a deposition ring having at least one feature that promotes longer surface life
and/or process uniformity. Although the invention is disclosed and illustrated in

a physical vapor deposition (PVD) chamber, the disclosure is one of illustration,



beneficially utilized on other enbodi ments w thout
specific recitation. DETAILED DESCRI PTION [0017] The
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in a sem conductor processing chanber. The process kit
advant ageousl y i ncludes a deposition ring having at
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the invention is an | MP VECTRA(tm) PVD processing

[08A8hber Thevexeraplasy Presassjia Feamivat 40 dngudes @ ¢chamber body

. f Lichorni_a, T. l.ar .
1557 Bfiod] 4 yRtet e TR oqtibl, doo A, SEEWRE 128 that define an
evivable mtdridrtvolubhe4160.1 dheselearbbyr body 250 isitg9pisally $abricated
158 that define an evacuable interior volune 160. The
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that exhausts and controls the pressure of the
Thentid eissemblyl 115@ of 8% chramber d 56 gemenally sufpoots amannular shield

b 1 L.l t ield 162 .
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deposition to a portion of the substrate 104 exposed

expesed dhrougl the seateref theveovasving t1hg 114. [0020] A

st al | S
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chanlsgroH0. | Dine pedgstaDassemiplg 100t suppoets adepasition g 102 along
durjng processjng. The pedestal assenbly 100 is .
withy {he calhsrate el 4o [dushoL BIpcsssinge cenedesigh aspembly 1100 is

colBFARY §8 BdforhN4 bfthe chamber 150 by a lift mechanism 118 that is
configured to move the pedestal assembly 100 between an upper (as shown)
and lower position. In the upper position, the pedestal assembly 100 engages
the cover ring 114, lifting the cover ring 114 from the shield 162 as the pedestal
assembly 100 moves the substrate 104 upwards to a processing position.

[0021] In the lower position, the pedestal assembly 100 is positioned below
the shield 162 to allow the substrate 104 to be removed from the chamber 150
through the access port disposed in the sidewall 158. The shield 162 re-
engages the cover ring 114 so that the ring 114 becomes suspended above the
pedestal assembly 100 and substrate 104, as the pedestal assembly 100
moves to the lower position to facilitate substrate transfer below the shield 162.
Additionally, in the lower position, lift pins (not shown) are moved through the



configured to nove the pedestal assenbly 100 between

an upper (as shown) and | ower position. In the upper
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ring 114, lifting the cover ring 114 fromthe shield

162 as the pedestal assenbly 100 noves the substrate

104 upwards to a processing position. [0021] In the
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a magnetron 134. The lid 130 is supported by the sidewalls 158 when in a
closed position as shown in Figure 1. A seal 136 is disposed between the lid
130 and sidewalls 158 to prevent vacuum leakage therebetween.

[0025] The target 132 is coupled to the lid 130 and exposed to the interior
volume 160 of the processing chamber 150. The target 132 provides material
which is deposited on the substrate 104 during a PVD process. The target 132
and pedestal assembly 100 are biased relative each other by a power source
184. A gas such as argon is supplied to the volume 160 from a gas source (not
shown). A plasma is formed between the substrate 104 and the target 132 from

the gas. lons within the plasma are accelerated toward the target 132 and



therein. The dielectric body 106 is typically

fabricated froma high thermal conductivity dielectric
woredoenozmb2 such as pyrolytic boron nitride, al uPdTU8007/063353

nitride, silicon nitride, alum na or an equival ent

material. [0024] The |id assenbly 156 generally

includes a lid 130, a target 132 and a nagnetron 134.
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asg e RfStas gSs bl 00 0F sB8RAgmd, 4fe Far g 114’ bm te
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né processing. The deposition ring 126 is

dur i
bogy (% tast be fabrigrtgd frorm @ dvetal sugl asigtainless steel, aluminum
oxide, titanium or other suitable material. The body 202 generally includes a lip

204 that extends radially inward and provides an upper boundary of a labyrinth
gap defined between the deposition ring 102 and the cover ring 114.

[0030] The body 202 of the cover ring 114 also includes an inner ring 206
and an outer ring 208. The rings 206, 208 extend downward from the body 202
in a spaced apart relation that defined a slot 210. The slot 210 has an open end
facing downward to allow engagement with the end of the shield 162.

[0031] A tapered section 214 is defined on the upper section of an inner
wall 212 of the inner ring 206. The tapered section 214 extends gradually
inward from the inner wall 212 and terminates at a ledge 216 formed on a lower
surface of the body 202. The tapered section 214 allows the cover ring 114 and
deposition ring 102 to self-align as the rings come into contact with each other.



as the pedestal assenbly 100 is raised and lift the

cover ring 114 fromthe shield 162. [0029] Figure 2 is
w@2paneided sectional view of the processing syRCEOSDBV063353

illustrating a portion of the substrate support 140,

the deposition ring 102 and the cover ring 114. The

cover ring 114 generally has an annul ar body 202. The
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is substantially vertical and extends between
tOtWQWSQQ@eawrmlepnchsgog Aadheaarc spray jand/or deposition
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witththe F’ﬁPo%B@%GFQd GotoepieyapESheMmMrg iysn Attt significant amount
of TRE &ldpdsited Onaterial has adhered to the coating 226. In the embodiment

depicted in Figure 2, the coating 226 is selectively applied to an upper region
220 of the wall 218 proximate the lip 204, the lip 204, a top 224 of the body 202
and an outside wall 228 of the outer ring 208. The portion of the cover ring 214
that may be in contact with or close proximity to the deposition ring 102, such as
the ledge 216 and the tapered section 214 of the inner wall 212, are not coated.
[0035] The deposition ring 102 generally comprises an annular body 240.
The body 240 may be fabricated from a ceramic material, such as quartz,
aluminum oxide or other suitable material. The body 240 generally includes an
inner wall 242, an outer wall 244, a lower wall 248 and an upper wall 246. The

inner and outer walls 242, 244 respectively define the innermost and outermost



the cover ring 114. In one enbodi nent of a ring

configured for use in a tantalumnitride deposition
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spray. The arc spray may be a coating such as TWAS or

an alumnumtwin wre arc spray, anong others. Another
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ter vva 244 ower an upper wal
d@@sltlomhelngnﬂaﬁ and thet eubstaatbssapaortzm rreslpeemfmeilqn while
ine thﬁ’?iﬁg er nost and, out er nost di.anet

By bEl L SRR B0 AT PO 3] U2, VgR T ihe flange

230°6F tHEREbERSTe suphoroymy most surfaces of the body 240.
[0&0036] The ower wall 248 is confi gured to support the

38bsi t Ashupperginnep wall 262 isialge Eeessed figm dhe dnnestwall 242.

TR indet el P82 N8 ihe 238k B Reet, the body 240 and
thd Owallo208i of athe pedestadi asdemblyy 100t If tie deégoxittor?3thg 102

" of the substrate support 140 and parallelismwth the
V@ommsmswhﬁx@tewapporus i s planar and snooth

[0?%99]’ aci "l*h%atgyg% Ut ot ?ﬁer}etngﬁd)gl%@sl'n{:iu‘a%sré BDubH284 formed

fl ange
radially mward of the upper wall 246. The trough 258 is coupled to the upper

wall 246 by a sloped region 256. The thickness of the body 240 increases
radially inward of the trough 258, as the upper surface of the body 240 slopes
upward to form an inner edge 260 of the upper surface. The inner edge 260 is
generally at a higher elevation than the trough 258 relative to the lower wall
248, and at a lower elevation relative to the upper wall 246. The trough 258
provides a collection area removed from the ring contact area so that materials
deposited on the deposition ring 102 do not contact the substrate or inhibit
movement of the rings. Additionally, the inwardly and upwardly sloping region
264 of the body 240 defined between the inner edge 260 and the trough 258

provides an orientation that inhibit particles and deposition material from



expansi on and/or contraction of the ring 102 rel ative

to the pedestal assenbly 100. [0037] The | ower surface
w@boorhesobndy 240 i ncludes a recessed portion 2BOI/U/8200B063353

between the [ower wall 248 and the inner wall 242. The

recessed portion 250 m nimzes the contact area.

bet ween the flange 230 of the substrate support 140
travedinghietal épo gapi dafineidnipetiv@2n fhieeinned edge 2601 aadt ther substrate
1 Lﬁtween the deposition ring 102 and the substrate

pport 140 reduces friction while mnimzing particle

[09QDP" A ML Bitek VIl 2A9 Df thebddy 1940 Ads EPURINARY afected such

flange 230 of the substrate support 140. [0038]
thap ther depositionveing 1982nolsccamcmnge‘c‘ebwr.1amrmmd thﬂw@h a wide

Il 242, The 2
ol A bl HiARE 1wy oAbeaiisdidel 18 Fiaue 2 the
outBEwRR Pagt ids @%ﬁeﬂﬁbﬂey giéiter thanhen ﬁf@ﬁféﬁdbh@tef bﬂ@lelﬁéll 218 of
i nadvertently contacts the substrate sug 39]
t@pprngﬁctlon 214

therrovep peg slds paddess thaneam ipjde d@meter g
ially inward of the upper wall 246. The
sztﬁécg%gﬁlg ﬁﬁslgcoupl ed to the upper wall 246 by a

[09|4¢ped /e @ndre&b . folhed thetwéee tive ofiter lmmlltﬁlﬁyarﬂdl%e upper wall
i ncreases radially inward of the trough 258,

24 rupaprdRe @il Bdbbly: Sths Bnshedd dasnerall hersanial and
pézrggﬁélilcﬁ%gecozl@% eéntﬁhﬁleugpmer BQﬁSn Al 103" eThedGRd %80 is

generally at a h evatlon han'the tro
cartiguresd zbm isuppox thbeledgev@1 Bnaf IthéMByetandg atdda ITdmeiand 280 is
el evation rel ati t he upper wall, .246. u
ol SRaka80 elndcdoialvihBIeAES A Bdorigh Fined T pnd 280

a§th‘ét rﬂﬂjts 23] 190sd0RIgrES Bidyomél /O Toh&/t Withtdih other.
osition ring 102 "do not "contact the substrate or

[004 bi t Afbuppenoutar walk 252niss formedi in #realbogly 24(k between the

olsiRRl a2 BBk Well 280 FbODST 248 and g Ber wen

275Ravs dithélesiond seletRiat siidhothat thd dépuyitior nn@erCér@iSth@nrﬂ) 204
deposition material frontraveling into the gap

OfBB?\ﬁ@é‘ﬂf fiRg 1ﬂﬁn@ﬁerleag% ipgFpasad taﬁ’@rt§§|@§'9f‘afﬂe€jei'0§ the labyrmth
ga[dp %egﬂgee?]gf: e suc t?o?ﬁm% Egﬁlg’f’ébggr} ?:Agg" rgaé t"fﬂell&oer outer

walh @52 dvaey ardiamelerdgreatani maamgamswet dizvogter a)kahelelp 204 of the
cover ring 114, and less than a diameter of the wall 218 of the cover ring 114.

©Q

The spacing between the upper outer wall 252 of the depdsition ring 102 and
the wall 218 of the cover ring 114 is selected to maintain a spaced apart relation
between the rings 102, 114, even after the rings 102, 114 have been coated
with about 1000 micrometers of material during substrate deposition processes.
[0043] A notch 254 is formed between the outer wall 244 and the upper
outer wall 252. The notch 254 may share a wall with the surface of the land
280. The notch 254 provides an area for receiving material, disposed on the
land 280 that is pushed by cover ring 114 as the ledge 216 of the cover ring 114
traverses across the land 280. As the material disposed on the land 280 may
be moved into the notch 254 as the cover ring 114 moves relative to the
deposition ring 102, the material disposed on the land 280 is less likely to be
forced between the land 280 and the ledge 216, thereby enhancing the



range of processing tenperatures. In the enbodi ment

depicted in Figure 2, the outer wall 244 has a
waelr@meomn2 great er than an inside diameter of tPer/vsion7/063353

218 of the cover ring 114, and |less than an inside

di ameter of the tapered section 214 of the cover ring

114. [0041] A land 280 is fornmed between the outer

ret@mition 26#4 tmcbdrblmlumionwlflthé%n?@ 0WPOT4 dvee thevedurse of
ring,114. The |land 280 is generally horizontal and

PraeRssit manyasubgrates d\éWte@NPT MY Bavipgaa afras fon materialdo be

I
oo BEYP08 g 3190046188140 15 90 ol D T02. e
matetiat Hlemmdedlcamahetlanal 280vig Hesd digly tblf)ré\cerslartd_i‘or limit the
o T 6 B50 e 1 QLB 5Bl st Toces
vwip%moﬂhb%la%b' ar%ﬁ@a}e%tcfr? rdf%‘épb@ltlbhemgfé?'l}él éﬁ%nﬁﬁﬂ%ﬁ%lmg

t he outer wal 4 and the upper
throaigh tnadatamtmgpe,rdmsdrommlld m@anddwelgmgmmmn$orts is less

t d h. tht the d t [ 0] he
8, Eat/eiob” Hehlfis ) SR e dhb Sbrtata 38 sheSparbh 254
exteHdattherserdcel gfd mhbfb%pbgh%hlrﬁ@1wp t her ebet ween. In
t he enbodi ment de(gl cted in Figure 2, the uwger out er

[0044) 252 hpeody Hhmaverlsgirelude ar¢patingr?ithwhigh is at least one
of PRGBE  Mosi A et AAnEYTior bt P fp e

embcdiméhe depittédidn FRiguveen, thee copthey 270t Rrayvbé [the Ssamé as the
t he d%nosulon ring 102 and the wal|l 218 of the cove

copfing 2¢P4 iTHesepatitded /P dnanibs dmited ©pHieedlopgdrregion 264, the

o RS 0O T L RS et 20 R B bber outer

watl 252)rre'ﬂm starm‘ 288t epoalwhichithg ledgst21&t of theposvern dng 144 is

43] A notch 254 is f d bet the
SuBEPEE0uls NoSRPIaH 4o VEPpahoricheHaRn 1BASPARLriRg 102

an@ﬁﬁe%%eﬁﬁ%%@. wall with the surface of the |and 280.
he notch 4 provides an area for receiving materi al,

[0@45]poseﬂlgiblﬁe this & pedsRbive view iof theslepasitipn ginge1 02 ihaging at

eait byB3ebna Eidlfsd Apatinl sl diel ol i bRBIGICRENg 102
takernthrédgh mmﬂm@ue—d dfRiguieN8. Figure Rfeda partidleo QW of the

ri n(t; 114 npves rel ative to the deposition ring 102,
deppsitigatriag 2 tiustetingiadap ohéhe RAEh3. i Refasgrg nonetoyFigures

3-5 %hB%ab 302 extends from the top portion of the deposition ring 102 that is
configured to underlie a notch of the substrate 104 when the substrate is
positioned on the pedestal assembly 100. In the embodiment depicted in
Figures 3-5, the tab 302 extends inward from the upper inner wall 262 such that
a top 402 of the notch 302 is coplanar and forms a single surface with the inner
edge 260. The notch 302 may also extend from the inner wall 242. In the
embodiment depicted in Figure 3, seven tabs 302 are provided.

[0046] The tab 302 includes an upper face 406 and a lower face 408. A
ledge 404 formed between the faces 406, 408 is generally parallel to the inner
edge 260. The faces 406, 408 respectively had a parallel orientation and form a
continuous surface with the upper inner wall 262 and the inner wall 242. The
surfaces forming the notch 302 are generally free from the coating 270.
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forced between the [and 280 and the | edge 216, thereby
enhanci ng theretention of the parallel relation of the
WO 200g803202, 114 over the course of processing PENYS2007/063353
substrates. Mreover, by having an area for materi al
to be received as the cover ring 114 noves relative to
the deposition ring 102, the material disposed on the
[0047@} 2807 Hestdbe3@2 In kel gepasitiorevingt! (2nathvantageousiyt pevides an

ol e PRASTETf h e SFeB0% b e bBAESIE. T, o
ndtERIZVS Beveffs dERAHIdH %t@ﬁél%%rﬁ' cgi?\g Ak ;yedestal ;gssembly

traveling through the |abyrint osi t1on
4Qfp thradghthel gpage meeatedrb)pthet poich metbe dubstrate. t Mmeover as a

o EBAEBLAGRE 5598 huo e Ehere i L e con

afforged 102. [ 0044] The body 240 may al so i nclude a
coating 270 which is at |east one of resistant to
[09A8kna dRdrder i ortide aameasusnobprigeiadien taf dhaedeposiion ring

R SRR B 85D S04 b et s 3 EAB1 R o anc'.

théHbtrﬁiM mylbmmmgdd)wtth@ febtpednoeshawn)zHdendihg from at least

oty 51 @R8I SSS Y | BB EnOgar shigiel i nfs S0 Sich S Taciltates
mhitSiRin prﬂje rﬁ@gﬁ)?éﬁd ®bd 862 PN %oﬁvbr&@‘f'?“ndns the substrate may

suppor not coated to preven
be hproddedsint laonomphgleménaodemthhonolhet emsugeSLlhe N&OH 5df the

sups Sl aigha iELSHS B ineiaht 2 orehe BeaSStoa iadgl | o

[09&9}' ongthysi @depositién dmgomaé'b%nr bftﬂlldébztﬁétki%ludes a notch
t hrough section line 4- Figure 3. Figure 51s

fopaed iialitst opteyssifase. tﬁbe dmtcised denosition rnr@zfacmtates substrate

s Pt Piicalsds, b, Boyd8 SIBLRoNTY Asiin e, b7 shtingrandror

meerf&ath@@ﬁQﬁe‘tW@éh thehnd BRd sbdbtrate, configured to
rlie a notch of the substrate 104 when the

[09§%t r atéhiles they iaregeingds stirectrd oo thes peafersed @madimeot of the
h
prég?@n@g%ﬂﬁ% r Qﬁ(ﬁ’ 'fﬁhﬁgr 'éﬁts:dcﬁrlﬁ %ﬁ? Sc%t W"/eéﬁ@q H a%y be

rom per PIer vva
dwiSamwdﬂduMepMnglgmm tﬁﬁ)basﬁ: ﬂmpled athare(ﬁnﬁn@ thﬁepe thereof
.S S e th t nner edge 260. The notch 302
is Al BY Ber e tiatial e uai 1 242, 1n fhe
enbodi nent depicted in Figure 3, seven tabs 302 are
provi ded.
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[0046] The tab 302 includes an upper face 406 and a
| oner face 408. A | edge 404 forned between the faces
wWa®;7/140982 i s generally parallel to the inner eRgEUB07/063353
The faces 406, 408 respectively had a parall el
orientation and forma continuous surface with the
upper inner wall 262 and the inner wall 242. The
What isacledmiedrisi ng t he notch 302 are generally free from
the coating 270.[0047] The tab 302 in the deposition
ring 102 advant ageously provides an extension of the
1.bOdyAthﬂiesﬁrkﬁ?ébﬂngﬁsiﬁgUOtCh of the substrate 104.
Thus, the notch 302 prevents deposition material from
contaicanmyar geposiinnsting bady eanipyisdgo t hr ough the space
created %ﬁlﬁnﬁf%ﬁ‘:h in the substrate. Mreover, as a
plurality o 0 es 302 are provided, greater
fl exi bi | idryogter alistrate orientation is afforded.
[0048] In order to provide a nmeasure of orientation of
t he depodn ¥RRerWalhdetningiat inast errortionehan uppsr shrfaceof the
304 Jyyyprovided as shown in figures 3 and 6. the sl ot
304 ma))’ be engaged with a feature (not shown)
ext endi n@ bottomatall, east one of the pedestal assenbly

100 and/or, shield 162. . the slot 304 faciljtates
o nt a1 nEIIOUHIE TerasSed oA UPRRL Suesoe AT e hed;: between the

or i ¥R Wl arld BeSHRS WAL @rERY be provided in a
conplinmentary orientation that ensures the notch of

t he substatigastiopeaiatgnextending ioteethefbadye t abs 302 of
the deposition ring 102. [0049] Thus, a deposition
ring has been provided that includes a notch formed in

2.1t's T grocess kikeeclaithiel, Wepéindhe eBagiis fafichtddfrom ceramic.
facilitates substrate deposition processes with

reduced processing defects due to shorting and/ or

Cari e . N

T R
pr efagrsredpeapodatingit of the present invention, other
and further enbodinents of the invention may be

devi sed wi thout departing fromthe basic scope

t hergpf | fid ] he
4 o1 2 A pigERSs KFPLERERA, WRBER Ing bodf KRB ek <

ki t a caatimgi appligd taratdeast|the uppposialliand thengougidgf the body to
which Nantaidh 'a%g/Srn%%Ealt\Qﬁwl Ini’cride adheres preferentially relative to a

surface of the land.

5. The process kit of claim 1, wherein the body further comprises:
a sloped portion coupling the trough to an inner edge of the upper
surface.

6. The process kit of claim 5, wherein the body has a thickness at the inner

edge greater than a thickness of the body at the trough, and less than a
thickness of the body at the upper wall.
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an outer wall; an upper wall defining at |east a
portion of an upper surface of the body; a bottom
wW@007/10302 r ough recessed into an upper surfacePCf/Us1987/063353
body between the upper wall and the inner wall; and at
| east one notch extending into the body. 2. The
process kit of claiml1l, wherein the body is fabricated
7.f r ont feeepeaviess k8 .of Trasmpt, odearsinkthe hefdydligther domprisingi n

e 45 bubt e yEATRERRER: (i 0F TR SREGEN G eptan oo
SUTRITR' bfSAS: bad\C #7d UE@eﬁ@Qﬁe‘r%lF @ls?bsécﬁééiwéérﬁtﬂ@a%r wall and
wal | andthetroug he o which tantal um '

thenpper wellnt al um nitri de adheres preferentially
relative to a surface of the land. 5. The process kit
of claim1, wherein the body further conprises: a

8.s| opHte prycess kitofgimiy wmemrthegimtéroﬂﬂrmérmbﬁfprséee of
the upper surface. 6. The process kit of claim
wherdi Hngersubisayed hetween ﬂ& Herer aitef wall .amethe@a@@' wall.
greater than a thickness of the body at the trough,
and |l ess than a thickness of the body at the upper

9.wal IThe piivesy ki of shairki 8, wiereinathenbbdyviarher corhpesingdy

furt n er outer Il r ssed fro

{ e aEnd g an PieaBlinn ettt drTan 5 8 cenfir e gl tedysdy and
fofri&d %@\ﬁée@%@bp}a@ bufarsmssﬁd e \Weiedt WAE Wh‘ér‘éfn w |and and

and the upper wa 8. The process kit of claim?7

thmm@rwtm@emplamairaurfaees conpri ses: an under cut
formed between the upper outer wall and the outer
wall. 9 . The process kit of claim@8, wherein the body

10.Ur tTey peesawsi Rit =’ claim andviéréim ghéimotdh @xtetidsOfftom an inner
perpendi cul ar to a centerline of the body and formed

pasiemetihe yrpaisyeiace @f dre Rady. and the outer wall,
wherein the | and and

11.  The process kit of claim 1, wherein seven notches extend radially inward

from the inner wall of the body.

12.  The process kit of claim 9 further comprising:
a cover ring body comprising:
a lip extending inward over a portion of the deposition ring body in
a spaced apart relation;
an inner ring and an outer ring defining a slot having a
downwardly facing open end; and
a ledge defined inward of the inner ring and supported by the land

of the deposition ring.

13. The process kit of claim 12, wherein the cover ring body is at least

partially coated with an arc spray coating.
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t he undercut have copl anar surfaces. 10. The process
kit of claim1, wherein the notch extends from an
w0 povefioyeez ti on of the upper surface of the bodpCT/182007/063353
The process kit of claim1l, wherein seven notches
extend radially inward fromthe inner wall of the
body. 12. The process kit of claim9 further
14conpX pricegs kit, cawmerisingng body conprising: a lip
extendi ng i nward _ over. a rtion of the deposition ring
bocy AIHIepdeReRTianFing PR CPBIRISNG: i nner ring and an
outer ri %iﬁﬁéi‘Waﬂ,g a slot having a downwardly facing
open end; and a | edge defined inward of the inner ring
and suppa@neutebwallihe | and of the deposition ring. 13.
The proces it.of clai 2... Werein the cover rin
pody’ 1 o & Ariatiehiae Bl ialy B5Tadhdicar B cepleffre of the
botyadndfbried proRintseIhe lduter WaMtheIaA@ adaptedMatdwiport a cover
_deposition ring body conprising: an inner wall; an
ringuhedy thereon;a | and orientated substantially

et pen S dldyd ERS  P ABa e ko e Gty of e

baglycover ring body thereon; an upper wall defining at
| east a portion of an upper surface of the body; a
bot t om wed POttfAWa; ABfch ext endi ng i nward from an

i nner ed t £ f : '

a sur f ace oS sASetiRgingafd iR A1 RP olgebraNc uIBK Btace
of thie bbdy and halvingt énsurfacerpoplanagwith thhe tangh recessed into

an upper surface of the body between the upper

15.  The process kit of claim 14 further comprising:

a trough recessed into an upper surface of the body between the upper
wall and the inner wall; and

a recessed surface formed on a lower surface of the body between the

bottom wall and the inner wall.

16.  The process kit of claim 15, wherein the notch further comprises:

a horizontal orientation.

17.  The process kit of claim 14, wherein the body is partially coated by an

arc spray coating.

18.  The process kit of claim 14, wherein the body further comprises: _
a sloped portion coupling the trough to the inner edge of the upper

surface.
19.  The process kit of claim 14, wherein the body further comprising:

an upper outer wall defined on an outer surface of the body and disposed

concentrically inward of the outer wall.
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wal | and the inner wall; and a recessed surface forned

on a |lower surface of the body between the bottom wall
w@ea7ts0i nner wall. 16. The process kit of clBCHUIHN7/063353

wherein the notch further conprises: a horizontal

orientation. 17. The process kit of claim 14, wherein

the body is partially coated by an arc spray coati ng.
20L8. Tieeproess it df ictaimif 14; lvehereibdthe Woely urthémheorhpidsing:

ol Hoed Rt ERepoRigatal PRangsaTs e (RS ccemieringraf the
b@fﬁpﬁﬁ%n@fbrrﬁéd SbaldRr the MaES d“pél'i‘i%ntéf?ﬂyth@&fté‘le\ﬁ/alrl.

sing: an upper outer wa defined on an oute
surface of the body and di sposed concentrically inward

f the outer 1. 20. T rocess kit of claim 14,
2t/)\/her i%pfq?gsﬁgﬁffpfﬂ’mhg}e FPEIPAGN9a | and ori ent at ed
subs4 aavdratg/bd®y eemprisiHgar to the centerline of the
body, the | and formed between the recessed portion and

t he out era iextenging inwasd pvet aoriion obthecdepaaition ring body in
a%b‘g&&e p&?%éii&%-ng: a cover ring body conprising: a
i p €x

endi ng T rward over a portion of the deposition
ring bodyan ninaespdegdaspaat oelert ring; dafiningner siotnthaving a
and an outer ring g&fini ng a slot having a downwardly
doviwargholeNaeRe ahe 8d edge defined i nward of the

i nner ri ri iyt
ing. 22, PIFGR SARRR YL inh@ihd nll 83pHEREF Ky 1RE land
ofdbe éepositigniiody i s at | east partially coated with an

arc spray coating. 23. A process kit conprising: an

annul ar deposition ring body conprising: an upper wall

24,01 TR pRo st kiPTbfodlah 2P PRherBil tRe &Rbr trity BBEY is at least

partially coated with an arc spray coating.

23. A process kit comprising:
an annular deposition ring body comprising:

an upper wall forming a portion of an upper surface of the body;

a lower wall forming a portion of a lower surface of the body;

an inner wall;

an upper inner wall disposed adjacent to and having a diameter
greater than the inner wall;

an outer wall;

an upper outer wall disposed adjacent to and having a diameter
less than the outer wall;

a land substantially perpendicular to a centerline of the body
formed between the outer wall and upper outer wall;

a notch formed in the body between the outer wall and upper
outer wall;

a trough recessed into the upper surface of the body between the

upper wall and the inner wall;
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a lower wall formng a portion of a |ower surface of

the body; an inner wall; an upper inner wall disposed
wa@djoaaesdw2t o and having a di aneter greater thaPCT/082007/063353

inner wall; an outer wall; an upper outer wal

di sposed adjacent to and having a dianeter |ess than

the outer wall; a |land substantially perpendicular to

a cent erla sioped pblelohoelbstelﬁdingamb\/amﬁ\sHewmttl’le toough tovainl inner

(ggfqﬁ@ger outer. wall; a notch fornmed in the body

YPRET §UERESival | and upper outer wall; a t rough

recessed I f;

t he upperé \%a Ie&%gmbggﬁh{aﬁﬂgﬁ&}ﬁ\/\gp? |gﬁ<—fé}‘|9e<§% porti WEEEr surface
arekthendipey inmavawalk from t he trough to an inner edge of

t he upper_surface;, a_ tab % inward fr

e PRai TR shnhee SGiheRcon dne i uPade, o, the body

betaebh the bBEEHSRAI aﬁafﬂ@&mnfeiawaﬂdaﬁ@ the lower surface
of the body between the bottomwall and the inner

wal | ; and §oatng apgliethtn atteast the upeaewatlmmﬁpevou@tn of the

el N T T T X A

a suifaccef the 1ahg. | and.
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