NON- CONTACT PROCESS KI T BACKGROUND OF THE | NVENTI ON Field of the

| nventi on [0001] Enbodi ments of the invention generally relate to a
process kit f.or.-a sem conductor processing chanber, and a

sem conduct or processi ng chanmber having a process kit. Mre
specifically, the invention relates to a process kit that includes a
ring and shield suitable for use in a physical vapor deposition
chanber. Description of the Related Art [0002] Physi cal vapor
deposition (PVD), or sput NODNRGONTAQT PROGCES®KITcommonly used
processes in. the fabrication of electronic devices. PVDis a plasm
process perforned in a vacuum chanber where a negatively biased
target is exposed to afflasna of an inert gas having relatively heavy

atons (e. gBACKGBAUND OF SHEINYENTHON ure conprising such inert gas.
Bonbar dneng; by ions of the inert gas results in

ej ection o&'egi%ggsé#%{rﬁght arget material. The ejected atons

accunul at [0891h depushodichehid of tba iavertiloatgeeeallyl ratxe tor posagsshit &

support pedestal .di,sposed within the chamber.. [ 0p03] A process Kkit, may
be i sposetropAie R BREERHbY HhampRheitha semieuBell bt chaaeT
desired regivimy W pridcass ki, atardepectliidaily] #ePREbnfich FdIgteBUbSd bAddss e
process kit typically jncludes a cover ring, a deposition ring and a
ground shiBREMcEKIGS; Hiring ank shields saltabie) fergses jreatitysigabMaprerodenpsition
processi Nng:Hph& hel ps nmai ntain other conponents in the chanber free

fromdeposited materials and pronotes nore efficient use of target
materials, as a higher percentage of the ejected atons are deposited

on the Su%éé&@’ﬁg”%ﬁﬁ}‘%ﬁ?@?‘;&hﬂn ring additionally prevents The

deposition on of 't he substrate support pedestal.
cover ri ng0be2penePalbigalisabrt depuisitishe(RV D)y sbottérirgh is bebvsfahethest

dopost &1 O kS0 Rch SISl ol the ek ey, o oo cepos il o

contr ol I'i nglaglpRQSrobE paHofhed i AWARRING WhakIRY Svifer8 M) Regatively biased

[ 0004] Al t hough conventional ring and shield designs have a robust
target is exposed fo a plasma of an inert gas having relatively heavy atoms
(e.g., argon (Ar)) or a gas mixture comprising such inert gas. Bombardment of
the target by ions of the inert gas results in ejection of atoms of the target
material. The ejected atoms accumulate as a deposited film on a substraie
placed on a substrate support pedestal disposed within the chamber.
[0003] A process kit may be disposed in the chamber to heip define a
processing region in a desired region within the chamber with respect to the
substrate. The process kit typically includes a cover ring, a deposition ring and
a ground shield. Confining the plasma and the ejected atoms to the processing
region helps maintain other components in the chamber free from deposited
materials and promotes more efficient use of target materials, as a higher
percentage of the ejected atoms are deposited on the substrate. The
deposition ring additionally prevents deposition on the perimeter of the
substrate support pedestal. The cover ring is generally used to create a
labyrinth gap between the deposition ring and ground shield, thereby preventing
deposition below the substrate. The cover ring also may be utilized to assist in

controlling deposition at or below the substrate’s edge.



processing history, the reduction in critical dinmensions brings

I ncreasing attention to contam nation sources within the chanber. As
the rings and shield periodically contact each other as the substrate
support pedestal raises and | owers between transfer and process
positions, conventional designs are potential source of particulate
cont am nati on. [OOOS'Nbreover, since conventional cover ring designs
are gener af98p4lunc d cpavertigpal dingr @ndoshietsl dssignse bave ua hrobsish

chanber wa sub e p pedest al. it ° f
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cool i ng of attérticrolpecontamination seases within the elsamber. s d1e dhgs degpebietded
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particle g%@%@%%%ﬁﬁ%?a&hgﬁ?%ﬁ%m gutﬁgt(laée rséjg’PPaeQP(feﬁgql rp@eg(ﬂncg
be advant apeaus betwearetrangfepcasd ptbtedshPoskions,r chwafliohal WeBighkzanrg
chanmber contam.nati on. ‘[000,6 Therefore, there is a need in the art

for an i npPoiratalRoyEes el paHicUlaig\daRiaMinatioE | NVENTI ON [ 0007] The

i nvention al | Ldes: D, i1t o i
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i nt er | eavi HacPestask 1| temperatore conbrotliseures, sushosesa diambercivaliesr

an interl eay L .hg shi gl d._The.deposi t,j an
ring is co%%%rt%%%? ébﬁﬁéehe;s'teﬂapgegg%rgégwﬁ doleaevel uﬁlr?%&ayaﬁa&gate
plurality darirsguthst plnzmbess opger tTheghdaittrigoarsd cmgiiﬂg cbfrthgaidr\]/edfii&@ ircréides
chanmber, the interleayin eposj tjon.ring an round shie .
advant ageot§I§resEd %\{‘ﬁ”ﬂﬁ? ﬂ@go?'i‘?dc%%c‘ic’%ﬁ[ fIRg(TRakIG the slessed ppisral
pedest al ap@neamRking'&ld partitkRedéiatatisr? "Phid) dhe Fiehtd8hadl dealized that
predi ctabl e tenperature control that substantially m nimze process

cont ani nat BoMeyld fia advaniagrayssiethaye adrecsss ivhaboentribuled to minimizing

i nterl eavi L AERTINtARMatibRY and ground shiel d advant ageously are
configured not cone z-i!lnt((;“cont act during use within the PVD chanber,

t her eby el [080RAt i ngherefotes theralis agweddn tife pafari anl impgevaxt pitocess fdt.esent
I n conventional designs. [0008]In one enbodi nent, a process kit of
the invention includes a generally cylindrical shield that has a
subst ant i aBUMMARY OF MHEIINVENTIONY, at | east one el ongated
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anot her  emar RPbsitidn APYERSshamtier BAH UHPYIACHEABERhAYING an interleaving
process kit. In one embodiment, a process kit includes an interleaving
deposition ring and ground shield. The deposition ring is configured to have a
large pedestal contact surface and a plurality of substrate supporting buttons.
When installed in a PVD chamber, the interleaving deposition ring and ground
shield advantageously are maintained in contact with the substrate support
pedestal and chamber walls, thereby promoting excellent and predictable
temperature control that substantially minimize process contamination from
films deposited thereon. Moreover, the interleaving deposition ring and ground
shield advantageously are configured not come into contact during use within
the PVD chamber, thereby eliminating a potential source of particle generation
present in conventional designs.
[0008] In one embodiment, a process kit of the invention includes a
generally cylindrical shield that has a substantially flat cylindrical body, at least



cylindrical deposition ring. The deposition ring includes a
substantially flat cylindrical body, at |east one downwardly

ext endi ng u-channel- coupled to an outer portion of the body, an inner
wal | extending upward from an upper surface of an inner region of the
body, and a substrate support |edge extending radially inward from
the inner wall. [0010]In yet another enbodi nent, a PVD chanber is
provi ded tbone ¢lasgatddscyindricalerihg asxitending odowhwdnde frdmartice deslys i dricora

pescr P11 A B a ety s 1R 2h bPE 3RS Pty on of
t he invent [gDO9] bri dhl ﬁnswmraénmdm@émvea prRycebe hmduri@m&ef%r ralRy
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therefore not to be considered limt ng of I1ts SCcope,
i nvent i on @Wer parion af she bady, asgoaer valéext@aaing@p@ray@&pnmn gipper surface
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processi ng sys one e a process
[ 0013] Fi gunwvazd frsrrathpammeraflrallsect i onal view of the process Ki t

I nterfaced ubst.rate support .ped sta

[ 0014] Fi gumy@i]l s o' phtt ?a?th%c%)m%?l%ﬂ% Ef\/a)f e'ﬁbBH?Vr'hiﬁq gt a

process Kihciudesrdraaariedviny yreuis bhilce aﬁépﬁﬁdsltiéﬁdﬁﬁ @bhfigured not to
touch during use of the PVD chamber.

DESCRIPTION OF THE DRAWINGS

[0011] A more particular description of the invention, briefly summarized
above, may be had by reference to the embodiments thereof which are
illustrated in the appended drawings. It is to be noted, however, that the
appended drawings illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the invention may admit
to other equally effective embodiments.

[0012] Figure 1 is a simplified sectional view of a semiconductor
processing system having one embodiment of a process kit;

[0013] Figure 2 is a partial sectional view of the process kit interfaced with
a substrate support pedestal of Figure 1;

[0014] Figure 3 is a partial sectional view of another embodiment of a
process Kit interfaced with a substraie support pedestal;

[0015] Figure 4 is a pariial sectional view of another embodiment of a
process Kit interfaced with a substrate support pedestal;

[0016] Figure 5 is a partial sectional view of another embodiment of a
process kit interfaced with a substrate support pedestal; and

[0017] Figure 6 is a partial sectional view of another embodiment of a
process kit interface with a substrate support pedestal.

[0018] To facilitate understanding, identical reference numerals have been

used, where possible, to designate identical elements that are common to the



[0015]Figure 4 is a partial sectional view of another enbodi nent of a
process kit interfaced with a substrate support pedestal;

[0016] Figure 5 is a partial sectional view of another enbodi nent of a
process kit interfaced with a substrate support pedestal; and
[0017]Figure 6 is a partial sectional view of another enbodi nent of a
process kit interface with a substrate support pedestal. [0018] To
facilitat efigHees: st isnennigmplatrshthat glemestte diaslased inonal emiedimebbmay be
used, wher | . ' [+ [ are conmmmon
Yo the  f1 oongucialg fizb® sHEmaahodiEnls itio £ <BEEE: Bl 1 Gne
enbodi mrent may be beneficially utilized on other enbodi nents w thout

specific regi ' ' DESCRI PTI ON [ 0019] The invention
general ly ﬁﬁbﬁ@h’igﬁ%—@& it for use in a physical

[0019] The invention generally provides a process kit for use in a physical

vapor deposition (PVD) chamber. The process kit advantageously has reduced
potential for generating particulate contamination, which promotes greater
process uniformity and repeatability along with longer chamber component
setvice life.

[0020] Figure 1 depicts an exemplary semiconductor processing chamber
150 having one embodiment of a process kit 114. The process kit 114 includes
anh interleaving deposition ring 102 and ground shield 162. One example of a
processing chamber that may be adapted to benefit from the invention is an
IMP VECTRA™ PVD processing chamber, available from Applied Materials,
Inc., of Santa Clara, California. It is contemplated that other processing
chambers, including those from other manufacturers, may be adapted to benefit
from the invention.

[0021] The exemplary processing chamber 150 includes a chamber body
152 having a bottom 154, lid assembly 156 and sidewalls 158 that define an
evacuable interior volume 160. The chamber body 150 is typically fabricated
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 entry and egress of a substrate 104 from the processing chamber 150. A
pumping pott 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 the annular shield 162
that interleaves with the deposition ring 102 to confine a plasma formed in the
interior volume 160 to the region above the substrate 104.

[0022] ° A pedestal assembly 100 is supported from the bottom 154 of the
chamber 150. The pedestal assembly 100 supporis the 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)



vapor deposition (PVD) chanber. The process kit advantageously has
reduced potential for generating particul ate contam nation, which
pronotes greater process uniformty and repeatability along with

| onger chanber conponent service |ife. [0020] Figure 1 depicts an
exenpl ary sem conduct or processing chanber 150 havi ng one enbodi nent
of a process kit 114. The process kit 114 includes an interleaving
deposi t i onanghgwangosiiian. gindhadippar ebétlQmZhe(dwoeIhalrrplhg 6 ia mterleaved
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April 16, 1996 to Davenport et al. [0024] The substrate sup port 14

may be corﬂﬁa whandr aglossdhpesitien, as shown in Figure 1. Seals 136 are dlsposed
between spacer 182 and the lid 130 and sidewalls 158 to prevent vacuum

leakage therebetween.



ceram c. The substrate support 140 may be an el ectrostatic chuck, a
ceram c body, a heater or a conbination thereof. In one enbodi nent,
the substrate support 140 is an electrostatic chuck that includes a
di el ectric body 106 having a conductive |ayer 112 enbedded therein.
The dielectric body 106 is typically fabricated froma high therma
conductivity dielectric material such as p¥rolytic boron nitride,
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132 into a material |ayer deposited on the substrate 104.
deposition species within the region defined between the substrate 104 and the
target 132. The deposition ring 102 and the ground shield 162 additionally
provide a barrier that prevents ejected material from the target 132 from
inadvertently depositing on other portions of the chamber. As such, the
deposition ring 102 and the ground shield 162 promotes efficient transformation

of the target 132 into a material layer deposited on the substrate 104.



[ 0031]zThe ground shield 162 has a flat substantially cylindrical body
202 and nmay be fabricated fromand/or coated with a conductive
material, such as netal. Metals suitable for use as the ground shield
162 include stainless steel and titanium anong others. The materi al
selected for the ground shield 162 should be selected to be

conpatible with processes prefornmed wthin the chanber. The body 202
i s mount ed [93the chgBEQUNSORRjeldstE2shas at fiad subslantiaiyt @inpries) bedyt 22

body 202 a fant | : [
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surface 204 that slants downward towards tLe I nsi e 224
body 202. PFonSSticneentaninen2@@ef therpsy AR shovgn imihe minkistiment of Figoie
the | ower su : The_ri r al I t
cylinders ?aésﬁd;gﬁﬁ)égg?dtg] g héedb%zan@gglr I\éﬁs gﬁgieg%ﬂ@ﬁfe JB%%% O%E%ﬂ&ldwe
t he enbodi nemterihe0) s dnemnlyHilgpirativ@ anthafong mdth 210, fe@ilBeswfethe Figures,
orientated.in 3 gen'eral |y parallel, spaced apart relation. The outer
ring 210 n’éf&)-'oi 45A%ve an outer dianmeter that is the sanme as an outer

di aneter ofo032¢ outTie Bedy 262 hclid¥d34] AppBrusliriaee ACkI Ieﬂgg %Qrf:%é e06ls
e

upward from the upper_ surface 204 al on%éqt he outer wal | LT .
mount i ng s@BtqWar ¥8l 2t ppdan sidegdeeddd Indhe gmbosimenihdepiciggein

216, an Ousguré"aéﬂ the? 4pPBF sraBs B4 Grldl ﬁﬂ\%@uﬁ.ﬁ'ﬁce—rﬁ%i Q%?%u%ﬁtﬁ&ﬁe

extends upwdards i'n a substantially perpe orientation
upper surf pewendicutay tohibei eerderlina pio0, 20€eptThe a ralened apdace? 286 endt #eds

CBu S, a0l oo oA AAS BRI Rl Bidh 297, Yl
a di anet er bgdea02r than the outer diameter of the outer wall 220 of
(e 20, 2o 0025 The MBI, S8E1%, SIS UL, LOm AT
secure thesgid @0862 THe rings 208, 210 are generally elongated cylinders (as
compared to the generally shape of the body 202). In the embodiment depicted
in Figure 2, the rings 208, 210 are orientated in a generally parallel, spaced
apart relation. The outer ring 210 may also have an outer diameter that is the
same as an outer diameter of the outer wall 220.
[0034] A mounting section 212 extends upward from the upper surface 204
along the outer wall 220. The mounting section 212 includes an inner wall 214,
and an inner taper 216, an outer wall 222 and a mounting flange 218. The inner
wall 214 extends upwards in a substantially perpendicular orientation from the
upper surface 204 to the inner taper 216. The inner taper 216 extends upward
and outward to provide clearance between the shield 162 and the target 130
(shown in Figure 1). The outer wall 222 generally has a diameter greater than
the outer diameter of the outer wall 220 of the body 202.
[0035] The mounting flange 218 extends outward from the outer wall 222
and engages the body 152 and/or lid assembly 156 to secure the shield 162 in



posi tion.: The nounting flange 218 may includes a plurality of holes
and/or slots to facilitate coupling to the body 152 and/or lid
assenbly 156. As the body 152 and/or |id assenbly 156 to which the
shield 162 is nounted is thermally regul ated, tenperature control of
the mounting flange 218 is enabl ed via conduction. [0036] Sone

portions of the ground shield 162 may be coated, textured or
ot herwi se PPEHPRd The moymiing Hiapae #da may iReluges aiiurahiya dolesandior slots

r oughened ; r e L ) (WA
may Do acconpllIEASLPRAT Bbcg-eo SRGRAD pRceihey g, A thy Do 182
grit bl astandlor did aasemblyr 18&idi whichathenghisichdi62sisi mahintedio desrsssly

In the enbogd] j i | gur.e rfaces t he oynd
shield 162%@%@3%#@%@8gollﬁt&b@agéolﬁéqnéﬁasﬁ%gfcgg of® Fﬂg&ﬁaoﬂ'ﬁd
shi el d genesraddciohave an RA surface finish of about 250 or greater

m cr oi nches, 037]The deposition ring 102 has _a flat substantiall
cylindri cafo_ugb y 2592%8°ﬁﬁ>955>é?%a@"?’#cﬁ%'%lgé§ﬁdu@f 9_(5’0619‘5: tgxtured or
non- conducéiheewigBtiriated. - In SndBebRARSSH Mt %rohﬁ@ sHRRP$62 iR UghBRed 88
is fabricated froma ceram c material, such as quartz, alunmnum oxide

or other s@ileash omastracas. Hoygbepmgdeigodexipszingbmay did gcdomplighed byn
outer port L0n:-27 i.an i . f . 25 :
pper sur { SEAIGE pmifsh i E0rRRlg, bRy tabind, bt Bt FRBE G M
accommodat anongevthépsdiPleo pradessedi lal the 1dAbodiment kepistadeindFig62a: anaill
ring 102 are,positi.oned approxi e _each her he, |1 o urface 256
s Sonf | g IIRES Lo Gip BaRbIRlG B3 Grs Brnd HleRied. L e A Elast g ares
pedest al astpayryuridshiel@iernceaigrhaaardroRA stipecafirisAef bbalt @méﬁrea@re
a snooth surface finish to pronote good thermal contact with the

| edge 240. ™EHRNERESt i vely 1 arge (as conpared to conventional designs)
contact ar t we t i : Ebh
I RB3PPL Weqhat Ao @BR indH (2REs it @ﬂ&rh@@g@ chgﬁd%gm%i 884Gy ¥5b

the relatively thin ring sectional area of the i rovi des
excel | ent #rchtmay des madebfome encemdiictive gorl 0gn-gaadyntise smaterias s elmboge

100. As s . . I LNRG: b i .

i nt ai nodtapo St S SERbEe fho 198 ¢ |dkFaR S IR A Pk ERE et s
pedest al azssqudniz al0BinUMOEE83 bnothiee seitdbdel nraterial. one or nore

t enper at ur trolL_ el nt.s, 246 be, dj sposed.in the pedestal
assenbl y 1®8§8rr ecth§ ﬁgyo%lg?r%eqeggé’e' We?oa%rﬂ?ﬁcgo'?'gh??%atﬂﬂ iner
control ofpdrtien P7Bga IdWer difRbe Pdeind 419 DbpSedunRs 28k, tT upRiesifake
assenbly 100 utilized to control the tenperature of the substrate

104. The t*rfp&IHdasea (BFRTOP-R Maaterfcommedatay thedip 2R ehiheophiplst 4631
condui ts fgred kr%"‘sﬁlglda1hég£e|§1??<giﬁ§ﬁ@@edrefdoléhi@ngaﬁgﬁ)gwﬁrﬁé'@rbacrhe&héﬁ' Yfie

heating el enents and t e."The output o tenperature control
el enents Jawer sudane 296 Iseeprifiguraskiomit erpadedgsp?4ipidnmed at émppedmeater of

Conel S o e EeR(HR asBfBl T PRETwerMifiRe el WL Hnddrhdle o
smooth surface finish to promote good thermal contact with the ledge 240. The
relatively large (as compared to conventional designs) contact area between the
lower surface 256 and ledge 240, along with the relatively thin ring sectional
area of the body 252 provides excellent heat transfer between the ring 102 and
pedestal assembly 100. As such, the temperature of the ring 102 may be
readily maintained at a constant temperature through heat transfer with the
pedestal assembly 100.

[0039] In one embodiment, one or more temperature conirol elements 246
may be disposed in the pedestal assembly 100 directly below the ledge 240 to

enhance temperature control of the ring 102 independent from features of the



[ 0040] An inner wall 260 extends upward fromthe inner portion 276 to
a substrate supporting flange 262. The inner wall 260 has an inside
di aneter selected to maintain a gap between the wall 260 and a step
242 coupling the |l edge 240 to a top surface 244 of the pedestal
assenbly 100. The inner wall 260 has a height selected to maintain a
gap between the flange 262 of the ring 102 and the top surface 244 of
the pedest Redesigleassieynbiy (00 [utitizer| thheordieh she tereparalpe of thegsifiistrate 10462

t end
e oaror 6 e PSR RBL RS b ) Bl el o B O B
I n one eln‘})ﬂgh%ngignadhdamerafnlsang‘:mcﬂ?ﬂare?rgﬁgferraglbyvqnheamm?mgnstggndtﬂ;neél
an (0] (0] r.a u r _surr aces .
heCT 1 ae elinoThn oL oF e e lPstaliice Samiicl BTG 246 Bepialed Py nest s
that suppofdoré ki Op%ﬁ?t ﬁa&éaérapé%.@p@ﬁﬂm%bam@stm URBRMasS HI fofedt Surédle
u

fl ange 262. The tons 264 may have a rounded shape, a cylindri cal
shape, a th@ﬁdéﬁf‘é@fdw §WP'£R&%§1€‘H@ ot her suitable shape. The

buttons 26 ' M 26 e G 860 e ;?%EH%‘?.{ENHF& f%gﬁﬁjié Hnr %Jgfhoﬂr@?é

102. The contact between tons and su rate 1
reduces posm&tuaaé spppoitiobelangee2eR.i dinewninke wall 266 basngmh;ealdetdnametearr
bet ween the_r 102 and subst e 104. t hr.ee

bt tone. posebpBa o TRafiin 3'958 Bebiaelche, whl 356 cER°E Flel 24n aoVHIFS e
hei ght of Rlget24bma a 169 48HAce Qnmwfdhypéa@stagasseﬁitﬂmeb 20t iner wall
general ly forrred at the outer portion 274 of the body 274. The

u- channel 28@hag& heigh Ct?‘é&? BetRIDLDH 0RR bebvaan higtlanop £§2:07 dhe ying

bot t om 2701059%@@@ diffhcd B4 R ASIAMMRBALly fID L he | ower sur face
256 of the bod has an inside diameter selected to maintain a

gap bet weeﬂ)ﬂl‘lﬂi peddet wbsa*gbeeﬂmp;ﬁrtmnﬂm 26Rextends rpwrd fioon tieTipper
I 268, I | i ade
body 262 of 4 AL REBEAEN 26C -GREBLER (¥ iR SPnEWRYiffes 245
the |egs ﬂﬁBpedé?s‘talaa&semhl;ennai eld one anexianat Yheplardd 262 dpaeadrally

t | at d to.Lpterl ea | the inner rin 208
o 1 he' or oepgeuRtieg 4 s inBbualphil eha sty 1 Inb el Thré |
268, 272 a.%BIZB?IerTH‘\é mangé)&sderﬁmm & peurakity F sUBSRB Ribpbitduttahy PeAt h
gap 250. The inner region of the labyrinth gap 250 is deflned bet ween

the |ip 22@abpupppt é'Pﬁ’ Sugstigfe %swaf@dv@wvezm wprerretiass ofdhe dlanghe
deposi ti onggd. ngrﬁ&%uttshg SPGB Ve RSurideRl Shdb (fg ﬂﬂirﬁsp‘éﬁé%é,oa

rlng 102 may be selected to pronote or mnim ze t|on on t
si de of t hisuncated caniealighapeact aifper Buitgide sbaps. Hﬁbmﬁﬂrss 2p3ominimize the

contact between the substrate 104 and ring 102. The minimal contact between
the buttons 264 and substrate 104 reduces potential particle generation while
minimizing heat transfer between the ring 102 and substrate 104. In one
embodiment, three buttons 264 are symmetrically arranged in a polar array and
have a height of about 1mm.

[0042] An upwardly facing u-channel 266 is generally formed at the outer
portion 274 of the body 274. The u-channel 266 has an inner leg 268 coupled
to an outer leg 272 by a bottom 270. The inner leg 268 extends downward from
the lower surface 256 of the body 252 and has an inside diameter selected to
maintain a gap between the pedestal assembly 100 and the ring 102.

[0043} The legs 268, 272 are generally elongated cylinders (as compared
to the body 252 of the ring 102). In the embodiment depicted in Figure 2, the



[ 0045] As the entry into the inner region of the labyrinth gap 250 is
partially covered by the substrate 104 and faces away fromthe
trajectory of sputtered target material in the interior volunme 160,
deposition build up and bridging within the |abyrinth gap 250 is |ess
| ikely to occur as conpared to conventional designs, thereby
extending the service life between cleanlngs of the process kit 114.

Mor eover, £85t468: AdBoRler PrpNtRtEHYN B gendidlly Patale! shreactiana? rejatipmand

process ki éori‘fibﬂlréh?%beihté%féﬁﬁe'vﬂh@tﬁé'ﬁrﬁf@rrln z@@tcﬁrmé oup@hfcfy 9boparticl e
generation iselimnated. Furthernore, s the deposition ring 102 and

ground shi 04462 dihet ﬁ@@ﬂ@d@@&%@enlbﬂe rlepni268} 27goantl tirmernidg 208
contact w el g S |y
100 and ch%'!l(g‘ﬁelg 8@%@% %ﬁsingq%yF'§®6§§p%1erm egg]ﬁ ro%]’o q?ﬁ

kit 114 i siabplﬂn?h;m;b %501(5 deﬁrmnlctmiwﬁém&hmhp @a8taf dhe lehlebi €62 alhﬁels@wall
managenent i,l s de the kit 1 sutln nless, .
bar £ ol e g2iteARHi B s 258, dhe HEpesiin b Tiihaha corgd. botuosa e o o
3 is a sectr@and dtép@gmﬁ nﬁQQt)beﬁa@B@@éleewttoqﬁo@ow@:C:%ﬁﬁmlﬂetde%%@mon
interfaced with a substrate su ort pedest al The process kit 300

general | y Phiagide ohtheeptstrale faﬁgwgstbe p@ﬁastal gss&mmyéﬂoa d 304 that
are !ntef'@ﬁaﬁf tOAsq Bt %fthe‘i%eg%? ;ﬁﬁ%f J[eges &&E@(?g;%g\')e pﬁﬁlﬁlﬂ{/he :

304 is gen y sim ar t e ground I el
enbodi ment cakeped bgdhe rSUBBtyamee1(34 anth dacgs avay §0m thectrajdetonaof sputtered

cIindric an u er ace..308. .,a | ower, surf ac.
00 "an § derdi? MarBdR A 3 e Rt BRPES 1881 deRsRidR Fu yp R oo
i ncl udes athel rabgmthugép(:%(mé le@ﬁkélpmrowrf@@eco&%r@d tb heoriveAtior#HI6 -
i ncl udes |nner a outer rin I n one enbodi nent, the

i nsi de edd® sP&&N%\dF&% W?ﬁ@ﬁ@%&feth?éwgﬁ%SQaHWﬁ%@ pragess kit
[ 0048] The ﬂﬂposmbrémef i 89 tﬁ@zdép%sﬁi%ﬂeﬁﬁdj Ims ] g%uﬁ@ dHigla ORIZO D) tthen

ring described above with the addition of a trap 352 fornmed on an
upper sur frIeeessigt 314 NeEer cerge v eontaipk atpeigntss Bouedd rianiale penewation a

t [ h

tran wal | Seliied  BuRBhom b fREadutnitn ddif16d B SRl i 62 o1

sur f ace 23HWeoprachss rking 130mmmnaml gpodGeniiale comtpct3 wiihe #tedn dappaorting d
dd d d t h 0 f

500, “The. Btich8 1o tRS hdsual asssoly B0 abdehemBen AR 1 aSiindy©

surface ZSm&hmarmhlecmrdl oo theokit § Teidl erthade8dNaKk nhahbsd Hen@aPschtaich

t hat the g celllng@gf t he tra 352 is_higher than the distal end

of the Ii Agemeat Pfa msi ‘i’%ﬁe‘éé’ﬂtth?éﬂtoﬂ"dé%ﬂ‘i*ﬂg tinless

mat eri al Hlacdepgioht § ing bridging of the
gap defi nedatrggt \t%/gen t he d%n?&ﬂrbﬂﬁ%@gm@??g@g%%@% [ 0050] I n one

enbodi ment[0086k t ofigue ’Bal@@ gdctiohal view f 2pothenemibsémant of a process kit
300 interfaced with a substrate support pedestal 100. The process kit 300

generally includes a deposition ring 302 and a ground shield 304 that are
interleaved to form a labyrinth gap 350.

[0047] The ground shield 304 is generally similar to the ground shield
described above. I[n the embodiment depicted in Figure 3, the shield 304
includes a cylindrical body 306 having an upper surface 308, a lower surface
310, an inside edge 312 and an outer wall 314. The upper surface 308 includes
a sloped surface 316. The lower surface 310 of the body 306 includes inner
and outer rings 208, 210. In one embodiment, the inside edge 312 substantially
truncates the sloped surface 316
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i nner sloped wall -~ 364 and an outer sloped wall: 362 that neet at an
apex 366. The inner sloped wall 364 extends downward fromthe apex 366
to the lip 356. The outer sloped wall 362 extends downward fromthe
apex 366 to the outer trap wall 368. The outer sloped wall 362 of the
deposition ring 302 and the inside edge 312 of the shield 304 define
the entrance to the labyrinth gap 350 fromthe processing regi on of

' ' 1. T kit 300 Fi 3o
decoupl cs ¢ ndUBHHC, PhePBaen Belie 67 Gertieny iy Br 4t e Kbvduibon e,
edge deposit geecm’dd atsvewwrith tl'fe&addﬁaxg éﬁl?ttra#\dﬂf F\orm&eail c{n/an up mfa@é 269

nt .as the distance
s de.and ot 41 H“%}%B?eﬁ'é‘egfaﬂ 722 Gifidingd sehveah 3 a0 se0 ﬁpd thienr
wi t hout si gnigf;}faadbs54 BE ¢ the material need to fabricate the

mat i ng deposition ri n 302. 0052] Figure 4 is a sectional view of
anot her enbod@@dlt of fae trapceals 3R0 tindfodes atring 384 @xténdingaupwarst framethe

Gonbal ti bnr EREC ST tace 2 B BRTRRZ o o 358 e, 5% pE s furprd gne
form a | abyr dowhwaap te\edrd juhORABDITINE aheuwdll DB0emst ﬂ?ﬂen Surgaezsd. | The
simlar t02t ré&ground shi el d_descri bed above with reference to

Figures 1-2. 19 ehitsalineab '%I@BP%’@HH claserig the uapert sigfagg; 2h4thenhe
over o ol RO RO, HEyRESER AT RRRE L b oo
upper surfac&5308 higberutham ﬁ@ Hts;iaidersimf dhe llpliﬁiSG Th'Ehls cgmmeinn: ffadiliates
410 of the b %Qiétu?'é’ h@ép@sl l | nc{erla tﬁ&lﬂgdé&oss'ition build-up, thus preventing
bridging of the gap defined between the lip 356 and substrate 104.
[0050] In one embodiment, the top surface of the ring 354 includes an
inner sloped wall ~ 364 and an outer sloped wall.~ 362 that meet at an apex
366. The inner sloped wall 364 extends downward from the apex 366 to the
lip 356. The outer sloped wall 362 extends downward from the apex 366 to
the outer trap wall 368. The outer sloped wall 362 of the deposition ring 302
and the inside edge 312 of the shield 304 define the entrance to the labyrinth
gap 350 from the processing region of the interior volume 160.
[0051] The process kit 300 of Figure 3 decouples the plasma isolation
feature via the labyrinth gap 350 from edge deposition control via the trap 352,
Additionally, manufacturing costs are reduced with in this embodiment as the
distance between inside and outer diameters of the shield 304 is substantially
reduced without significant increase to the material need to fabricate the mating
deposition ring 302.
[0052] Figure 4 is a sectional view of another embodiment of a process kit
400 interfaced with a substrate support pedestal 100. The process kit 400
generally includes a deposition ring 402 and a ground shield 404 that are
interleaved to form a labyrinth gap 450.
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[ 0054] The cylindrical«ring 418 extends downward and outward and
Interl eaves with the deposition ring 402. In the enbodi nent depicted
in Figure 4, the ring 418 has an orientation of about 5 to about 35
degrees relative to the centerline of the shield 404. [0055] The
deposition ring 402 is generally simlar to the deposition ring
descri bed above with the addition of an inclined u-channel 420. The
u- channel K883} ncl Jdes geaundnabield 4§4 4is 0ersuplivegimitarale thet groundgshiglg

by 2 bot 1O dZeq UL SR if5endedo BRFET 2" PRt BB RpeMEphcR e

about 35 degrees relative e ce ne o
enbodi ment Flgar.e dt dak ishick gtmendludema llatgsylinddcal Myatmﬁ baviegtadupper

the sane an cllndlca I ng. 418 of t shield 404.

[ 0056 ] An | Htare Tt e fUtace i d P skl Sdos A2 GCe cltpT vl #14.
general Iy vk eppatedrfacel & intin8es hdedadifiagt 41Be THenewdASurfel 1@ of
the shield 404 and deposition ring 402 may be separated w t hout

i nt erf er ent® Wrﬁ%%&ﬂmpala@%m 'y 100 is lowered to facili tat e

substrate nge. q.qf?s I eﬁ,g,,
process po@ﬁghgngaghg%gmﬁd}%aﬁ re ? t he tﬁo&@%t&ﬂ@ and ring 218
define an sotﬁreaveemtlthdhedeppaemabwgrma hlrgmp etﬁl@odI{rIeOSd@piupteﬁdniligqre
an extensi ( t t he di,stal d
of the out ernPInoBEHES o EARLERr MBEuCE 1t BRET S ieb i ARG .
turns to tdentbdihgof tHdshgald 480. The extension 430 includes a flange
432 and term pal ri 34. The fl e 432 e ends, outwar m t he
di st enclOBBS] ne' JheHSRAEIOR11g A03Hs S harmiandb 43 deppion Nng
termnal ridiihdd 2Bave dihi tne%rdottiowmftaef.nemté%p&eﬁaﬁﬁemzoc Umié:ﬁJcHﬁnﬁé]e
outer wall 414 of the shield 4 in a sgggnq)apart rel ati on when the
t

pedest al a&A®HsIudesoan inpardeg m@&emyéeﬂ war lgg 4¥bh.a bPU@’B8‘}2|31e
process k"rh %tsquthQ%svéah%r%fnfatfaﬁ‘dtgggpfg’% E@g'g‘g‘ﬁescreego%’m%a&{)’g to

possesses ao ages over convent i onal

[ 0059] Fi guthe c!?entar!lraae ekt ringpd 021 bvthef erabbodiment deiotbdrie Rigwé 4athp legess
Kit 422, 424 are oriented at the same angle as the cylindrical ring 418 of the shield
404.

[0056] An inside diameter of the distal end of the outer leg 424 is generally
selected to clear the distal end of the ring 418 so that the shield 404 and
deposition ring 402 may be separated without interference when the pedestal
assembly 100 is lowered to facilitate substrate exchange. When the pedestal
assembly 100 is raised to a process position as shown in Figure 4, the legs 422,
424 and ring 418 define an outer portion of the labyrinth gap 450.

[0057] Optionally, an extension 430 (shown in phantom) may be formed at
the distal end of the outer leg 424. The extension 430 lengthens and adds
additional turns to the labyrinth gap 450. The extension 430 includes a flange
432 and terminal ring 434. The flange 432 extends outward from the distal end
of the outer leg 424 to the terminal ring 434. The terminal ring 434 has an inner
diameter selected to circumscribe the outer wall 414 of the shield 404 in a
spaced apart relation when the pedestal assembly 100 is in the raised position

as shown.
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500 interfaced with a substrate support pedestal 100. The process kit

500 generally includes a deposition ring 502 and a ground shield 504

that are interleaved to forma |abyrinth gap 550. [0060] The ground

shield 504 is generally simlar to the ground shield described above

vvith reference to Fi gures 3- 4 In the enbodi nent depicted in Figure
5, the shi cl udes cyllndrlcal ody 506 having an_u

sur f ace 30E0 %Q espracese K90 A FigHE dds @8@@@?2 H’nﬂ‘aﬁHfaﬁg-{réra"d

wal | 314, EB&%@@@M%&@@@&&%M@M&% d8sigh® RS deStHcdCioteb- The

| ower surface 310 of body 306 includes a cylindrical ring 418.

The cylindiQ058l ri nggwpiaB 5 saekipredviewapidanatbeoembeditenh of amresdssdites

with the d i 0, i | ti

deposi ti On%@@ﬁh&ggge& Vmg’e%e%%ﬁﬁk'%?eg%]ﬁgﬁar 4‘% gﬁieqﬁgboiﬁ ﬁ%ﬁ&%%né't ?(99

descri bed gem/rallwlmdiud@ ar depasition Fnguf@2 ZindTaegroungd SHEdi 50 tiiktsare

trap 352f ap u r.surface 4 of the ring 502. The trap 352
i s defined & PQWQ%?WF'FWQ% t he upper surface 254. The

trap wal | R@ot ncl lJTHéS gfounidnghidki 6508 iki gerdhflly aimlias| o8 wRlung 24dld

264 neeting at_an apex 366 [ 0062] The outer portl on of the deposition

ring 502 i emﬁeﬁiaﬁhoyes:fwth reprenge dp SRS Sre-| Snihe epbadimend sepicirskin
above Wi t hFT ﬁféaﬁ_hetﬁé%h‘iﬂd %bglﬁ‘icjl.éd]es d Bﬁlrf Hegl AR Sdbcﬁéflﬂ?igg&pg&%qrﬁg ‘o

u- channel annel 0 1nc es an Inner oupl e
an outer | 3@8,42|¢Wey surface 8don arpBsiderrsigesiE amdan 4pteravadl Tiehf Thpiopmert o

i soussed SRR SOHEEKdeR 5 i68ed URSe< 00 dRa S eniioenth ftine body
enmbodi ment 306 1ra:Imee9(zeejzhridrlbaI6m£Q a18.eThaaylindidal ng U StexedrRissduyanidrd

pedestal 100, The ess kit 60! en ral |y ipcludes a deposition
Ving 620 afRf QubiEEhABddTIRHreyassuh e dendston i Weved to form a

| abyrinth mepSO Tmeinsiaaqsv‘drﬁdwaf {HéWGe;‘i?ﬁlé}ﬂﬁn%@Gzﬁé"g@hgra@?%lrﬁﬁeﬁ' to

substanti a simlar to deposition rin round” shi el
162 descri tb@dd%ﬂ@n %nm?»a% d@é@nbe% ahov%mnther@fq;e@@e b Bigure i dEle vingh

of hr eur S8 FERRES QHAB NS bA ar UEbECSuRERAAPL! A8 AR 5021° TREK®
L Bézde‘d?@"ed T adnt had %Oiﬂmflﬁf‘iﬁ’?“‘m e
Teer oo | gy RRG haBEs BALIRE '8 aBh SR8sHRGY Mauk 26BLBAE e

seati ng susifséacapexo®dg.gured to support the substrate 104 above the
surf ace 24 f t he_pedestal assenbly 100, and_ i n_one enbodi nment

SUbsrant Zoi008l1 | o TBRS e peranad b deposiiending S92 s Fengrl REvlara
620. In Onﬁeed%@h"ffﬁrﬁng kbe de@&%ed"@bbv@@ﬁhh@%r@né@kﬂhfgu% 4abﬁ‘ﬂ§ ifg4°

i nches. The intersecti on between the 1 nner wal t he | ower

surf ace 25@%1‘10{”@’@8%6@'!@@@) H-ahengel 42(hgdheapchanneh 420 aghedesean innsr
exanpl e, %2@50%%06 icbgﬂgilﬁer 68 A0} A% AP UbBN AL |GRTAC GoW 4 8

t he pedesta asse
configured to 1nterleave with the cylindrical ring 418 of the shield 504 as

discussed above.

[0063] Figure 6 is a sectional view of another embodiment of a process kit
600 interface with a substrate support pedestal 100. The process kit 600
generally includes a deposition ring 620 and a ground shield 662 that are
interleaved to form a labyrinth gap 650. The deposition ring 620 and the shield
622 are substantially similar to the deposition ring 102 and ground shield 162
described above, and as such, similar features are provided with identical

reference numerals without further description for the sake of brevity.
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[0065] In the enbodi nent depicted in Figure 6, the deposition ring
620 may al so be texturized on its upper surface, as indicated by
dashed line 624. The texturized surface provides inproved adhesi on of
mat eri al deposited on the ring 620 so that particles or flakes of
deposited material do not easily becone detached fromthe ring 620
and becone process contam nants over the course of processing. Such
adher ed de[@®6i ed rnttiee icabadimenicdepiciedad Higanm 6 htirerinngr 820 260 of theng

ring may beoreRln g Pehindn 8RS e BT podeRRT, IR AUhRR i bt
o "Lt o et e, e S Seap i g oot
;J gp:r sﬁﬁst SHRAOK ‘?QFFFI%?G Pronted a&HBg‘{a te gepl %@Ce gonfigied {9 B¥PROSUNEs
608 coupl e@ﬁéﬂ%t&ﬁlb%b%é the? 3drisde Mlﬁoﬂmtﬁéhe%{w %Qerﬁﬁ% ﬂ:ﬂ:sj and8n WARE"

outer wall 604. 67]A lip 610 extends downward fromt upper outer

wal | 604 ambgémﬂm is isaibsteatialiv flarandapmendogar whgrmmer Iimerpighe ding.
The lip 6 By C

chanber andPen o6 SriboifidficihecBRbARHLBbARASE HAGH of dbdli BERS PoRGs
t he gr oundTisdirdédebiidh etwedrsthebianeewalirdtDeahd dwe londircatriade [BF6dafsthed
line 654. As discusse bov the ext.ure rface of . the gr d
Shi'el d_pr ofFRISLINDRGIERoa B Sheirad Jh edine, S 4 figgree
they may ngigl éetb?rm\he@@aa.tu@h@l&ﬂ@aﬁwmmmpé@estal[é&ﬁﬂibmmdI p 228 of
the ground s L el may al so include a recess 612 forned at the

transiti onl0986heen In ﬁ'@eﬁrﬁb@@eahgeinﬁt@d BwElouee G dbe depsiiont g 620
shiel d bo%aﬁ%%ﬁ@%eﬁ%ﬁfé@ oflits RBHRf ARRIcEXLE %cﬁéﬁ@ﬂ %ﬁ?@%}’!"ﬁﬁn&?ﬁe

shield 662 a e ring 620 to acconmodate’ a large a mat er | al
deposi t ed The texturizedessufags providesisnprovey sdiesi¢rooinopaiahideposited on the

P oces iy BB 8 REF ARk or Mol S 5P Rt pAIRER SoThBRE e Fame
desi gns asdetesiesd frenh thbaing 620 and become process contaminants over the course
of processing. Such adhered deposited material may be removed from the ring
620 utilizing an in-situ and/or ex-situ cleaning process. In one embodiment, the
ring may be texturized as described above.
[0066] The ground shield 662 includes a mounting section 212 having a
step 606 formed in an upper outer diameter 604. The step 606 couples the
outer diameter 604 to a substantially horizontal upper suiface 602. A transition
radius 608 couples the outer wall 222 of the ground shield 662 and the upper
outer wall 604.
[0067] A lip 610 extends downward from the upper outer wall 604 and
beyond the transition radius 608, as shown in Figure 6. The lip 610 provides a
reduced contact area between the processing chamber and the ground shield
662.
[0068] The upper inner surface of the ground shield 662 may also be
texturized, as indicated by dashed line 654. As discussed above, the textured
surface of the ground shield provides improved adhesion of deposition materials

so that they may not later become process contaminants.
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[0071] Thus, a process kit for .a PVD process chanber has been

descri bed that advantageously reduces the potential for particul ate
generation as the ground shield and deposition ring of the process
kit do not contact during operation. Mreover, as the shield and ring
of the kit are maintained in contact with surfaces that are
tenperature controlled, the tenperature of the process kit may be
cont rol | ed[A069 educEhealini238 ok thengrioand shield A62 rwcalsngwclwﬁeaéegess 612

al | owi ng

ot ocess i TG e drertlcry BetyReh HE el 22 Bhd e e RiRck b6 P e
provi des ashiaid bady RO2. dlmstrea:éssfm pmtde@remaecléarmcedrmeén d@smeld
and elimnatjion of the d r|n resen in _con i onal, oces

itse [ 0078bamnrdne S AL lbninsTEBIRBAL lasof RO O riteralBlgpostsd i
enbodi ment i rekBss PEESEMNe it @gnl on, other and further enbodi ments of
t he |nvent| on may be devise WIthOUt departing fromthe basic_ scope

thereof, alffhe sc¥paithnEpdeocess it servikad Bhovadhel proagss Kikte00 of
fol l t
ol 1 ow. yu ré Sg Cis2| H&ﬁclyrg@at td- nﬁnﬂfa%ﬁﬁ'ésaﬁﬂ poSREBLL SAfiGn a;hatzsi o8,

generally ¢ IhdY i ca conpri si a subs
flat cyli ndom\@a{dtlob@ldiesmiasgi@tmhﬁ@abowrface tapering downs to an

i nner end east.0one el ongat,e rica endi ng ,do rd
Fom t ho_ bURETT Sag TS e ProdER el ¥ mVt brcRiss ohARugE haRPRAY dER
from the upperadmhfaeeusly iddacbodiie ffasnin forpitiondtt géndragorbedythe
the nounting porti.o e extendi ng radi al

outward be§ewad t%e@uha‘}{ %Og'tg?‘u%éar‘]’géél P ﬁe$§1r'f5rd‘9\/a[lqt %@gﬁ@g
fromthe ugpahtisy MsEoRr, Rt eskId wnﬁ@ of méemt bRPPhIrdIAEd i 86fact
radially outward and upwards fromthe inner wal
with surfaces that are temperature controlled, the temperatu te of the process kit
may be controlled to reduce and/or eliminate thermal cycling, thereby allowing
management of stress included in materials deposited on the process kit
Furthermore, the process kit of the present invention provides an attractive cost
of fabrication due to a compact design and elimination of the third ring present
in conventional process kits.
[0072] While the foregoing is directed to the preferred embodiment of the
present invention, other and further embodiments of the invention may be
devised without departing from the basic scope thereof, and the scope thereof

is determined by the claims that follow.
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2. The process kit of claim1l, wherein the body is fabricated from at
| east one of stainless steel or titanium 3. The process kit of
claim1, wherein the body is fabricated fromor coated with a
conductive material. 4. The process kit of claim1, wherein the at

| east one elongated cylindrical ring an orientation of about 5 to
about 35 degrees relative to a centerline of the body. 5. The
process kit_of claim]l, wherein the at | east one el ongated

cyl i ndri calWhatitfi3iges Ber conprises: an inner ring; and an outer ring
spaced in a substantially parallel relation to the inner ring. 6.

The process kit qf claim1l, wherein the inner edge of the body
truncates tht sl gpoéacegamﬁ,geapngﬂgj wherein the inner edge is

substantial |y paagehell eyiiadrivanstadnd barepriingt he body.

a substantially flat cylindrical body having an upper surface tapering
downs to an inher end;

at least one elongated cylindrical ring extending downward from the
body; and

a mounting portion extending upwards from the upper surface of the
body from an outer wall of the body, the mounting portion having a mounting flange
extending radially outward beyond the auter wall of the body, an inner wall
extending from the upper surface of the body, and an inner taper that flares radially
outward and upwards from the inner wall.

2. The process Kit of claim 1, wherein the bedy is fabricated from at least one of
stainless steel or titanium.

3. The process kit of claim 1, wherein the body is fabricated from or coated with
a conductive material.

4, The process kit of claim 1, whergin the at least one elongated cylindrical ring
an orientation of about 5 to about 35 degrees relative to a centerline of the body.

5. The process kit of claim 1, wherein the at least one elongated eylindrical ring
further comprises:

an inner ring; and

an outer ring spaced in a substantially paralle! relation to the inner ring.

6. The process kit of claim 1, wherein the inner edge of the body truncates the
sloped surface, and wherein the inner edge is substantially parallel to a centerling
of the bady.

7. A process kit comprising:
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7. A process kit conprising: a generally cylindrical deposition ring
conpri si ng: a substantially flat cylindrical body having
an upper surface and a | ower surface, the | ower surface configured to
be supported on a | edge of a substrate support pedestal;

at | east one downwardly extendi ng u-channel coupled to an outer
portion of the body; and an inner wall extendi ng upward
fromthe upper surface of an inner region of the body and having a
substrate suppor £ geiemrbcelingicatigepoptiorc@gscoriprisiof: cl aim 7, wherein the

deposition ring furt rexntpanial : [ [ i rd
fromthe inner wall; %ﬁl(jj 5“?2&&@&&@???@2;‘%&@&éo‘rﬁgﬁ;géliis%géged aﬁ#\\%an
upper sur f adBWef Syrfase) fieglowangudeds peiguisHetoshm stiprerted sappoledags of a

surface. 9. slbgirfié 9GRTH pedest@f claim 8, wherein the plurality of
buttons further conpri ﬁES' t hree buttons equalwlf% spaced apart in a
pol ar array. 10. The PHrerstose qownyerdy sxigpding Wirbariieh courled 1e 1aaneMier i s
faci ng upwarmbstionkf theldalypagmicess kit of claim 7, wherein the u-channel

further conprises: a first |eg coupled to the pody of the deposjtion
ring; a second |eg spﬁ’gc‘%‘?’oﬁ?‘?ﬁﬁ%ﬂﬁ%mw@ f‘iof“rE"F %@65 Syffgge of an inner

region of the body and having a substrate support surface.

8. The process kit of claim 7, whereln the deposition ring further comprises:

a ledge extending radially inward from the inner wall; and

a plurality of buttons disposed on an upper surface of the ledge and defining
the substrate support surface.

2. The process kit of claim 8, wherein the plurality of butfons further comprises:
three buttons equally spaced apart in a polar array.

10.  The process kit of claim 7, wherein the u-channel is facing upwards.

11, The process kit of claim 7, wherein the u-channel further comprises:
a first leg coupled to the body of the deposition ring;
a second leg spaced outward from the first leg; and
a bottom joining the legs.

12, The process kit of claim 11, wherein the body is fabricated from at least one
of stainless steel or titanium.

13.  The process kit of claim 7, wherein the body of the depositian ring further
comprises:

a trap wall extending upwards from the upper surface of the deposition ring;
and

a lip extending inward and downward from the irap wall to overhang an inner
portion of the upper surface of the deposition ring.
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a bottomjoining the legs. 12. The proecess kit of claim1l, wherein
the body is fabricated fromat |east one of stainless steel or
titanium 13. The process kit of claim?7, wherein the body of the
deposition ring further conprises: a trap wall extending upwards from
t he upper surface of the deposition ring; and a lip extending
inward and downward fromthe trap wall to overhang an inner portion
of the upper surface of the deposition ring. 14.The process kit of
claim 13, wherein an upper surface of the trap wall further

conpri ses: a4, i NTAE prceRek Walalm TBakAEN AR LBPERUTSELHTAE 8 WalPfurtAd)
apex. comprises:
an inner sloped wall meeting an outer sloped wall at an apex.
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