NOTCHED DEPOSI TI ON RI NG BACKGROUND OF THE | NVENTI ON Fi el d of the
| nventi on [0001] Enbodi nents of the invention generally relate to

process Ki{yof Bh7/R3908€M conductor processing chanber, ang-§BéRo7063353
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Rel ated Art [0002] I n deposition processes, species froma source such
as a target, a gas inlet manifold and the Iike, may deposit on

exposed i nternal chanber m ll's, substrate
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a substr at gepssitien dhghed, has a diameter that is slightly smaller than
the dianmeter of a substrate. Consequently, a substrate retained by
t he chuck overhangs an inner portion of the top surface of the

deposi ti onDrelsaggno]ihﬁt[@@ReratedAg circunscri bes and rests upon an outer
portion of dep | ion rin The cover ng has a |lip that
over hangs [ ut e Sifan PRcasses W'e@ A S%rﬁ%ﬁu?ﬂjﬂﬁeﬁ:@f@f fhe
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removable cover ring and a deposition ring.
[0003] The deposition ring rests upon a circumferential flange extending
from an outer edge of the 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



undesirabl e el ectrical bridging between the rings that adversely
af fect process performance, thereby requiring periodic ring
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[0008] In another embodiment, a process kit includes an annular
deposition ring body having 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 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 centerfine 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



DESCRI PTI ON OF THE DRAW NGS [ 0009] A nore particul ar description of
the invention, briefly summari zed above, nmay be had by reference to

t he embodi gRyYy§7/fosreof which are illustrated in the appepd€fornesss
drawings. It 1Is tgﬁ%e not ed, however, that the appended draw ngs 3

illustrate only typi cal errbodl ment s of this invention and are
therefore not to be considered limting of its scope, for the

i nvention yeaAnths Ggfbe?thQF afdl4Re 't%u@ﬁfﬁ%b%W%%%ﬁ Ium and/or

[ 0010] Fi gure 1lis asinplified sectional view o sem con uc or
processi ng t@italuannitiids a@%ﬂ%p@fw&tlml%weé@ acudhee ofityedend.i on ring
di sposed on a substrate support; [00ll]Figure 2 is a partial
sectional view of the notched deposition ring disposed on the
substrat e RFPORIPTIOOOQE|THEDRAWINGSper spective view of the notched

sect onal 007 AaHist BB SBEFIAIGN of the TpiRGiona eRe) SbbvTaeed
line 4-4 ofabbiguhtay3bel A8d Ay irgfrénde it6 thePambbaimdr® thbRWf Akhitheare
deposition _ring of Figure 3; and
Hlustrated 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.
[0010] Figure 1 is a simplified sectional view of a semiconductor
processing system having one embodiment of a notched deposition ring
disposed on a substrate support;
[0011] Figure 2 is a partial sectional view of the notched deposition ring
disposed on the substrate support;
f0012] Figure 3 is perspective view of the notched deposition ring of Figure
1;
[0013] Figure 4 is another a partial sectional view of the notched deposition
ring taken along section line 4--4 of Figure 3;
[0014] Figure 6 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,



[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
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exenpl ary BraeuEbs n@emramnelw i Fﬁbem@mtwrmﬁmieio isdsipically fabrlcated

from welded plates of stainless steel or a unitary block of aluminum. The
sidewalls 158 generally contain a sealable access port (not shown) to provide
for entrance and egress of a substrate 104 from the processing chamber 150.
A pumping port 122 disposed in the sidewalls 158 is coupled to a pumping
system 120 that exhausts and controls the pressure of the interior volume 160,
The lid assembly 156 of the chamber 150 generally supports an annular shield
162 suspended therefrom that supports a cover ring 114. The coverring 114 is
generally configured to confine deposition to a portion of the substrate 104
exposed through the center of the cover ring 114.

[0020] A pedestal assembly 100 is supported from the bottom 154 of the
chamber 150. The pedestal assembly 100 supports a deposition ring 102 along
with the substrate 104 during processing. The pedestal assembly 100 is
coupled to the bottom 154 of the chamber 150 by a lift mechanism 118 that is
configured to move the pedestal assembly 100 between an upper (as shown)
and lower position. [n 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



152 having a bottom 154, |id assenbly 156 and sidewal|ls 158 that
define an evacuable interior volume 160. The chanber body 150 is
typically ﬁ@phh?ﬂgﬁg fromwel ded plates of stainless stggly,@uBosssss
uni tary bl ock al um num The sidewal|ls 158 generally contain a
seal abl e access port (not shown) to provide for entrance and egress
of a substrate 104 fromthe processi ng chanber 150. A punping port
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[ 0025] The target 132 is coupled to the Iid 130 and exposed to the
interior volunme 160 of the processing chanber 150. The target 132
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PVD process. The target 132 and pedestal assenbly 100 are biase
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[0029] Figure 2 is a partial sectional view of the processing system 150
ilfustrating a portion of the substrate support 140, the deposition ring 102 and
the cover ring 114. The cover ring 114 generally has an annular body 202. The
body 202 may be fabricated from a metal such as stainless 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 Eedgé 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.



[ 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
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ggfggge; he lahngg/ 3 i-fl;h(%q nc@%t@?q;&qnd Os%tp%)ximl ltg thzégépgs?t?onrr?r?g?%i,ls\{:%pés

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



di aneters of the body 240. The upper and |lower walls 246, 248 define
t he uppernost and | ower nost surfaces of the body 240. [0036] The | ower

wal | 248 i gocARivsdsred to support the deposition ring 18cy,&oAe33ss
flange 230 of the substrate support 140. The |ower wall 248 is

general ly perpendicular to a centerline of the deposition ring 102 to
mai ntai n perpendicularity with the flange 230 of the substrate

support 14QizmsteRpbRI L bbyMD! hTFnéﬂ tpﬁélbéha%@erl%usm% loauedemip@l the
248 is planar and smoth to facilitate novenment of the deposition

ring 102 oHPPHENGSt angdowamnash surfacaslitibpodu@ddhsi on and/ or
contract i opy@Hgit he Fg, ?%va{]ieic@[?(jiv&gd@urreﬁetf) g@géhf’i‘heﬂé dAﬁ’riﬁQﬂg%

[ 0037] The Fower surface o I'nc a rece Sed por
250 for nedoheat fierge B@ of dhe subgirdte Mapanhdtmhé’hérlmer wall 124842 .gehkeally

recessed portion 250 minimze he ¢ act, area between.th flan
230 of theggf.ﬂ?g'p céffaé %?lpﬁorc'?n%ﬁ@" an‘ffoqh‘:é 885%%&?’7 o9 i ?185 Sin
reduced copemehdruRRItD elite ethet higngl@pmtdﬁomhélslﬂ:slr@?e 3§lﬂ)pbhe 140 and
substrate sugaport 140 reduces frjction m nimzing parti

gener at i onPaEIeligm a*éfﬁo@ﬁﬁuaﬁtr@tren@ﬁoﬁlm Wﬁ*u' 2%!anlawea@3@ﬂ@$thttﬁe
substrate wwetma«f’é?nedm?rﬁé %pbmﬁ{ nh@ﬁ@ﬁ o%g% ;%ﬁg e 12303 8T tREMTS €d

fromthe inner wall 242. The up I nne nim zes the
contact ar emm%end/phéommam fbﬂdlng HD2vglative2e tbe pedestabdesarably
assenbly 1 if the deposition ring 102 inadvertently contacts the
substrate support. [0039] The upper surface of the body 240 includes a
t rough 258[037jed rldm {aWby sbliwaaf df the l:tdtdgr 246pieciudes b r2ééssetiportiorn2gdb

258 is coupled to the 2 a,.sl oped reg 6. The

t hi ckness Heb?ﬂﬂ’ﬁﬁﬂ PW@F éfﬁl é‘% %ﬁdamey W?’ 33' g‘gﬁlt hENg reefRssed
258, as thpotipR@50SHINAIREs te detﬁathﬂléa %é&véérpm@aaamgww dfahé Qubtrdte

I nner edge 260 of the upper surface. The inner edg 60 is generally

at a hi ghePURRCEt 4G apd fiex Ror%'oprrtﬂgngzg@‘*r"@@%ﬁﬁ%"ﬁ@ﬁtﬁﬁ%ﬁ petxeenibe|
248, and ay eﬁoétﬂiﬂernng' %@térﬂi‘ the! aldshatd Sub Srtupﬂ?rreﬁi@éés 2&Gion While

trough 258 provides | ection area renov fromt ring contact
area so t hatnirigirg part@lajggwatwaaﬁhe epasfiors ring did2r inoyes o the flaoge

contact th r Ifygmovenent of the rings. Additionally,
t he i nwar d?:i@éﬁ@te s%tbgtr%{e éu@?bn #8 regi on 264 of the body 240 defined

bet ween t hEBOlSBher @d’gapmﬂnaeldwam@_serlemﬁo PR sped Wode theaimner malitad2. on

O DRb b e 2 AT The 6L et Ve Y B T B

[ 0040] The gt q¥aliwaib anth@f pblesthio &¢sdhBlyhasoa ifd i edeéfosiiehe ghgd1e2ch
inadvertently contacts the substrate support.
[0039] The upper surface of the body 240 includes a trough 258 formed
radially inward 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 siopes
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 fo 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



that the deposition ring 102 and cover ring 114 renai n engaged
through a wi de range of processing tenperatures. In the enbodi nent
depi cted | woHo@tHogee3, the outer wall 244 has a di anet er pgf/ggdoetockixagn
an inside dianmeter of the wall 218 of the cover ring 114, and | ess
than an inside diameter of the tapered section 214 of the cover ring
114. [0041]A land 280 is forned between the outer wall 244 and the
upper wal | t246ling ikt pherdapt definedviestweenghd Idner Tduyd 260 a8 heSsubstrate
general ly q%4|zontal and perpendicular to the centerline of the
deposi tion ng 102. The land 280 is configured to support the |edge
216 of the[geamr 'ings biter Jérrezmarltr?egaow 2@90%% Idyarﬁ@fe%are@fya | such
planar to allow the | edge 216 to slide al ong the I'and

rings 102, tﬁmheé‘epoatl@@ﬁnaéoew astyReringtld cremaabengageﬁ tbwuhaw@e

outor vl | "90F SHRRERE I iRty ) e iR erf 0y ST ERAR g, 8P

outer wall oﬂﬁrﬂ wmméhharsaa sliaonstes gteatdrdtas anhns‘.idilaﬂ |anhmedefahelvmllcﬁﬂ & vfng

102 and th 204 o ove 1 nte

apart rel a e(frﬁ'gf{#e e?sa Prarﬁ[ﬂségrﬁ’?'ﬂg erqigeﬁrgn 214
enbodi nment oﬁe«w@dv@elnhgﬁugure 2, the upper outer waII 252 has a

di anet er greater than an_inside dianeter of the lip 204 of the cover

ring 114, &Rfiless A frd BQisdrened bgﬁ\qunéhq,@pterﬂegl 24 engb theoyrner walg

114. The |
ring 102 andtne REPIBESpr dRCHIDCTRY, A4 bOSE Rpcf g fgReRt o

mai nt ai n aPeRendiuigiaiot theecenterhnetm‘tmeedendsdm rng 1082, The dand\28Q is

of mat er aFCHare to AEPORTAE JBRRT 218 TH e NelvBr ARG }ag0, P i O,

is formed gehemén strivetoabe plave to 28w dnel [ddge anolarslidetmng/\ﬂid l2R& 2380

Th tch 254 th f tr | and 280. Th
TaeenOhes Bl TS I 3 s taoiasinGy Foade B confhct WiB soeR G i he
| and 280 t [g042]S pushe@pbly ooy ekall PBY nélférraéd tir’ﬂ(t’hé %66? Zzlbﬁbétffvebhethe

cover ring 114 traverses across the | and he mat eri al

di sposed oRUteh&allA4¢ ansbthrdipPBE WAk 46 |Tr|i‘ﬁdlptpﬁéwﬁ5126ﬁ apPANPET PHIET Willer
ring 114 ”952%306H%éﬁﬁoﬁ&sél?&e@%geﬁ 'tﬁdt%'e He itékrin nd 62 HRH%hE b204

di sposed on the [ and ess likely orce bet ween t nd
280 and th@fth@dgxyemag 1ﬂﬁemteri§a\emznam&man§dtarr@rt reraépertoﬂ@ﬁn@tha héyrmth

P sebst DaPuharpBludde I B ctBbamert dRied IF FRQMEZ A JBRBE B0R: "

many subst reover, aving an a erra
recei ved awatigb2chaser dranmgtet Jg&eaﬁnve}mrr ah ansrde dtra(meﬂee oﬂerp:a)hp tzoemfrﬂleg

102, the materi al pos the | an is | e re t
and/ or | i nF?Y Eirl{@grﬂlg ang eﬁ%@@?eﬂf' Ck? men\ﬁgi?ﬁ% Oflirl E&/)éf‘{]
as the not ¢he%§écﬁ1?cmww@yhé uppRrt &@tepheﬁ%za@ﬂthbr@épaetﬁ@hyrmgf 102 and
deposition material potentially traveling through the |abyrinth

deposi ti onthsuwal H%ﬁ)ogﬁ‘@ Wﬁﬂﬁﬂgré%&%‘éﬂeﬁé@ﬁ frain g;magg:gaqem@ayt re lﬁn’
convent i onghiAesi t
ext ends thgéserwtggsl?n%%?%lcfw %B%ﬁ%?ﬁ%ﬂn Mf()ﬁ%%ﬁ Iﬁ é%atgd
240 may al wihiahetutOGmissemeiegs an@amratdunm aﬂbatl@éasdGMIcmfpmeeswsant
to plasma 0 S esi the
enbodi mentf@(yfct edt\ gﬁ{cﬁr 29%?2" gm%fg’ﬂ é@ggﬁﬁfg %%:ﬂﬂ&@ B@l‘tﬂﬁ‘é’ t?gnléopzfg
t2 ge COﬁ.ti ngut%?&taé['l%ﬁ? cwaelrggcrezszmw%y gharbLMdNﬂmtﬁ(aiﬁleuﬁacgoeﬂtl‘feelﬁh@n
4, the t 5 ed region 256, the u | 246 and the
out er uppeég@ Fﬁ Zgazpmﬁ"ﬁgs Bangreader ¢ ‘ﬁ “Qihé'spg 0B g€ of
the cover fahﬂ@SMﬁai'iﬁ p@ﬁﬁ&?b?@@ver‘rﬁrgﬂpm @Qﬁrreﬁredgezmer/métco‘ﬁlepﬁﬁ Hg4
bet ween the deposition ring 102 the cover ring 5480 gure

3is a perH@‘&rﬁrwécweﬁh%ra%@%ﬁ@sthe|r6arerialr@sg®@dmrheglaaﬂ 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



| east one tab 302. Figure 4 is a partial sectional view of the
deposition ring 102 taken through section line 4-4 of Figure 3.

Figure 5 igopopHMobdod! top view of the deposition ring 1f, /USZOO‘TUGSS'\S
illustrating a top of the notch 302. Referring now to Figures

the tab 302 extends fromthe top portion of the deposition ring 102
that is configured to underlie a notch of the substrate 104 when the

substrate 'egeﬁtﬂfd bf QREhaNdINRIRRICDE Fhe "g(gﬁ' 199 &Je'? ﬁ":@ecc()yr§e of

enbodi ment depicted 1 n Figures 3-5, he ‘'ext en i nwar
t he upper prasessinglramesulssitsies. hMoraoverp byd@vwrg aharer farhmatstial be

| 260.
R 502" Pk BEs el b it 18 3oyl Bidifie, 8 8o i, 10F. b
qep: c'éled i ma&érg;urcfb?;ﬁ)seéi%reﬁhéabsd i?:IB'L’) w]?sprlucficg&dp\préwadn% Emh t&SZ
| NCl udes an er ace an r acC e or ne
bt nert nER B RO GEEnt 86 19 gan DS 11y adiialqouer. a5 Teonpioh 2 urses
260. ‘The 1 agap APinABBorEREANSloY Bﬁée;?osl&ﬁffnarhbﬁinapgbt%ﬂﬁéw PEVER

forma continuous surface with the upper inner wal he i nher

wal | 242. fheughuthedelgintibpas.dp Roﬁéloﬁéludﬁ URGINdrisigienketaery porigds lesem
the coati ey Ghan nea%apg GRPCT AB20R BRSSRAEA0H B The rohth 307

in the deposi t ageous rovi des an extension o
t he body tﬁﬁendmtﬂer&amsehfemfttbhdepcs;mm Bﬂ@éﬂfﬁate 104. Thus, the notch

302 [ i f i |
02 e PO oS RAVEAE bl AR FAE, 1V RRIER Bt e
Mor eover, @ISrealstémﬁ@lpléam@bnﬂ!ﬂrqiﬂmo&é%c&fe%ldw@ﬂ/délﬁﬁlte@rn%éﬁ?él In the

fI'exibiIit f subst rientation is afforded. [0048]In order to
provide a %@EQWF@”{)F{ %Cﬁt"'é igHe ot RecptiBestl BIp r'P?léJ"e semeas Hhe

the chanbegogting, 275, S e é&éhn@szm vAyiBE It RMhe Q!obé@%g%ne‘zﬂ‘%é

the sl ot 304 magsbe engaged with a fleature (not shown) ending from

at | east offeug &esipe@rég@mpn Z58e g ypreowah@46ranchihs autes uppes ovles
slot 304 f at n wn
or i entati oneh 2h5 s Ra T s0nulsh Wil WiFicHSe ZREct B cdir fil 34479
ori ent at i osupplodedeissovtesoateed toqirevendfshohings bésteeat thei depaisitignethgml 62
one of the tqaﬁl 302 of &l? deposition ring 102. [0049] Thus, a

deposi tion 2 8%3{31"5%% %‘rovi ded that includes a notch fornmed inits

out er sur ffaeds] The Fiyire e wlpam@ebnmvmmf fi‘iécdépbbmfbﬁsnr@Um hatieg at

dep05|t|o rocess reduced pr.ocessin ects due to shorting
and/ or @%tacrneoﬁaﬁ(f@vﬁng BidlEf Pardal $erdon: d"%‘tﬁt?gtﬂ?eag%m?ﬂ%‘s@]%@?e

the for eg%fa@n 'tr%oGgH gé&tﬁﬁh frfe w opF@ueé Beok@ﬁi’@@tsr@ Phrtfd tdﬂ‘\ﬁeﬂrcfff’tﬁé‘t

i nvention, other and further enbodi ments of the invention may b

devi sed wi 4arssitiondingr tGhiustrating s torpefsthe n@&i‘p@& hBetesring aaw te Hfdgté‘e%pe
thereof i s3@ehfs IRt Bieh€ rohinBiob s P bt § 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 gene‘raily 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.

10



1. A process kit, conprising; an annular deposition ring body
conprising: an inner wall; an outer wall; an upper wall defining at

| east a po%g&lggmgn upper surface of t he body; a bOttP&‘IY}@O{{I’H{)GS}ﬁ
a trough recessed into an upper surface of the body between the upper

wal I and the inner wall; and at |east one notch extending into the
body and towards the inner wall. 2. The process kit of claim'l,

wher ei n t hqotdy | SThakE sed ﬂﬂtri‘er@éﬂdéﬂro%fﬁrrg 18 a&’%t@@étﬁ%ﬁﬁ Hészdeefan

claim1l1, wherein the body further conprises: an arc ay coatlng

The proces$x@neicsr oing; mc!y thﬂﬁéﬁ“@ﬁﬂ'eﬁr?enﬁtﬁbwfftﬁet%tra@ﬁﬁfi séfilusathe
land for megll ol 455 Bré\}éﬁtsoHép% Y@xl tlna?é}gl tﬂjfBFn HQ@S{;@?{% Opéacﬁe%te}l %Sﬁ%mg%y

coating applied to at 1east
to which tdﬁﬂethwnghrtde(ﬁpat:arurwtamhw melmmdhﬁ?eembstmtermmea}dryas a

relative t %ILﬁaI‘W ro% ﬁgf%h 3[)5 are prowded greater flexibility of substrate orientation is
afforded.
[0048] In order o provide a measure of orientation of the deposition ring
102 within the chamber 105, a slot 304 is provided as shown in figures 3 and 6.
the slot 304 may be engaged with a feature (not shown) extending from at least
one of the pedestal assembly 100 and/or shield 162. As the slot 304 facilitates
maintaining the ring 102 and tabs 302 in a known orientation, the substrate may
be provided in a complimentary orientation that ensures the notch of the
substrate is aligned with one of the tabs 302 of the deposition ring 102.
[0049] Thus, a deposition ring has been provided that includes a notch
formed in its outer surface. The notched deposition ring facilitates substrate
deposition processes with reduced processing defects due to shorting and/or
material bridging between the ring and substrate.
[0050] While the foregoing is directed o 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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5. The process kit of claim1l1, wherein the body further conprises; a
sl oped portion coupling the trough to an inner edge of the upper
surface. 6. The process kit of claim5, wherein the body has a

t hi ckness 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.
7. The process kit of claim1, wherein the body further conprising:
an upper outer wall recessed fromthe outer wall and defined on an
outer surface of the body, the upper outer wall disposed between the

outer wall and the upper wall. 8. A process kit, conprising: an
annul ar deposition ring body conprising: an inner wall; an outer
wal | ; an upper wall defining at | east a portion of an upper surface

of the body; a bottomwall; o
1. A process kit, comprising:

an annular deposition ring body comprising:

an inner wall;

an outer wall;

an upper wall defining at least a portion of an upper surface of the
body;

a bottom wall;

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

at least one notch extending into the body and towards the inner

wall.
2, The process kit of claim 1, wherein the body is fabricated from ceramic,
3. The process kit of claim 1, wherein the body further comprises:

Ce e an arc spray ceating.

4, The process kit of claim 1, wherein the body further comprises:

a land formed between the outer wall and the upper wall; and

a coating applied to at least the upper wall and the trough of the body to
which tantalum and/or tantalum nitride adheres preferentially refative 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.

[2



a trough recessed into an upper surface of the body between the upper
wal | and the inner wall; at |east one notch extending into the body;
an upper outer wall recessed fromthe outer wall and defined on an
outer surface of the body, the upper outer wall disposed between the
outer wall and the upper wall; and an undercut forned between the
upper outer wall and the outer wall. 9. The process kit of claimS§,
wherein the body further conprising: a | and havi ng an
orientation perpendicular to a centerline of the body and fornmed

bet ween the upper outer wall and the outer wall, wherein the |and and
t he under cub. havBhecprptessarit fuidimcs svherel theThwely prae ceibickkéds sifthe inabm 1,

wherein the s_f Lnper rtiaon of the upper surface
of the body.83%51%}P‘ﬁilée<'I ﬁ%gc%stéﬁg%'%goépg] a?(%&l?t @7&38&‘9{"»5 \}12 sﬁo@%é’s
ext end radi dlidkpesawidhzibédyorhtivdheppenmet. wal | of the body. 12. The
process kit of claim9 further conprising: a cover ring body

conpri si ng: alip extending inward over a portion of the
deposi ti on Ffi ng Bedyosass it speleiotT.aypwrain thel kdy dnther comprising:

an upper outer wall recessed from the outer wall and defined on an outer
surface of the body, the upper outer wall disposed between the outer wall and

the upper wall,

8. A process kit, comprising:
an annular deposition ring body comprising:
an inner wall,
an outer wall;
an upper wall defining at least a portion of an upper surface of the
body;
a bottom wall;
a trough recessed info an upper surface of the body between the
tupper wall and the inner wall; ; -
at least one nofch extending into the body;
an upper outer wall recessed from the outer wall and defined on an
outer surface of the body, the upper ocuter wall disposed between the outer wall
and the upper wall; and
an undercut formed between the upper outer wall and the outer wall,

9. The process kit of claim 8, wherein the body further comprising:
a land having an orientation perpendicular to a centerline of the body and
formed between the upper outer wall and the outer wall, wherein the land and the

undercut have coplanar surfaces.



an inner ring and an outer ring defining a slot having a downwardly
faci ng open end; and a | edge defined inward of the inner ring
and supported by the |l and of the deposition ring. 13. The process
kit of claim 12, wherein the cover ring body is at |east partially
coated with an arc spray coating. 14. A process kit, conprising: an

annul ar deposition ring body conprising: an inner wall; an outer
wal | ; a land orientated substantially perpendicular to a
centerline of the body and forned proximte the outer wall, the |and

adapted to sgpport a cover ri nq body thereon; an upper wall defining
at |east a pOrti O BFocgss KBpdr ciainy flasberin thee nelsbyextendsofreraransiankr

and portion @f Metupbersrdongeibbw@r d from an inner edge of the
upper surface of the body and having a surface coplanar with the

| 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 caver 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 siot having a downwardly
facing open end; and

a ledge defined inward of the inner ring and supported by the land
of the depdsition ring.

13, The process kit of claim 12, wherein the cover ring body is at least partiaily
coated with an arc spray coating.

14. A process Kif, comprising:
an annular deposition ring body comprising:

an inner wall;

an outer wall;

a land orientated substantially perpendicular to a centeriine of the
body and formed proximate the outer wall, the land adapted to support a cover
ring body thereon;

an upper wall defining at least a portion of an upper surface of the
body; '

a bottom wall; and

a notch extending inward from an Inner edge of the upper surface
of the body and having a surface coplanar with the land.

14



15. The process kit of claim 14 further conprising: a trough
recessed into an upper surface of the body between the upper wall and
the inner wall; and a recessed surface fornmed on a | ower
surface of the body between the bottomwall and the inner wall. 16.
The process kit of claim 15, wherein the notch further conprises: a
hori zontal 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 conprises; a sloped portion
coupling the trough to the inner edge of the tipper surface. 19. The
process kit of claim 14, wherein the body further conprising: an

upper outer |1 i : r..surface.of the body and di sposed
concentri cal1}é§ Igﬁéﬂg@%% lﬁ}g%%ﬁrﬁg%?% eF.COFEH.Jsmﬁhe process kit of claim
14, wherein the dbaygl iecehead wémpr iuppergsuriace ahthedsddgrieavesh the upper

subst anti al L), Re j ( the centerline of the body, the Iand
formed between t wgh%@da’gﬁrti on and the outer wall. 21. The

process kit of c?&aessed surfacadpmoshpn iasbwer siafacewéithe body betdygen the
conpri st NQG: hottom 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.

0 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.

20.  The process kit of claim 14, wherein the body further comprising:
a land orientated substantially perpendicular to the centerfine of the body,
the land formed between the recessed portion and the outer wall.

21.  The process kit of claim 14 further comprising;
a cover ring body comprising:
a lip extending inward over a portion of the deposition ring body in a
spaced apart relation;

15



alip 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 dowmmwardly facing open end; and

a |l edge defined inward of the inner ring and supported by the and of
the deposition ring. 22. The process kit of claim 21, wherein the
cover ring body is at least partially coated with an arc spray
coating. 23. A process kit conprising: an annul ar deposition ring
body conprising: an upper wall form ng a portion of an upper surface
of the body; a lower wall formng a portion of a | ower surface of the
body; an inner wall; an innerring and anasuterpipgrdefining e sialhavidy snasedardly

adj acent to gpg{ ale | ameter greater than the inner wall; an
outer wall; faui &%\ﬁ oM %ﬁjan upper outer wall disposed adjacent to
and having a di anet em ledgeedsfinedamvart ef that ienerwindgl nd supported by the land

of the deposition ring.

22.  The process kit of claim 21, wherein the cover ring body 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 oufer 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;

a sloped portion extending upwards from the trough to an inner
edge of the upper surface;

a tab extending inward from the inner edge of the upper surface
and the upper inner wall;

a recessed surface formed on the lower surface of the body
between the bottom wall and the inner wall; and
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a land substantially perpendicular to a centerline of the body forned
bet ween the outer wall and upper outer wall; a notch forned in the
body between the outer wall and upper outer wall; a
trough recessed into the upper surface of the body between the upper
wal | and the inner wall; a sl oped portion extending
upwards fromthe trough to an inner edge of the upper surface;

a tab extending inward fromthe inner edge of the upper surface and

t he upper inner wall; a recessed surface fornmed on the
| ower surface of the body between the bottomwall and the inner wall;
and a c«aactdatigg ap;pileidetd At ezt tiieeam:tertm aﬂdptﬁé tmbh offigk t he
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surface of the land.,
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