WO 2012/ 024061PCT/ US2011/ 045223 EXTENDED LI FE DEPCSI TI ON RI NG BACKGROUND OF
THE I NVENTION Field of the Invention [0001] Enbodi nents of the present

i nventi orwgenevelldey relate to a process kit for a sem ceqdistan/opgezessi ng
chanber, and nore specifically, to a deposition ring. Description of the
Rel ated Art [0002] In deposition processes, species froma source such as a
target, a gas inlet manifold or other suitable source, may deposit on
exposed internal chanber surfaces, including chanber walls, substrate

pedestal assenblies, el eCExPENYELS LE cﬁgpégﬁggrﬂﬁr"\l&ardware. Process kits,
t

such as shield assenblies, have been devel ope at circunscribe the

el ectrostatic chuck within a sem conductor processing systemto protect the
chuck from exposure to the deposition species within the system One shield
assenb| BACKGROSND O THEAINVENTDIGN ring and a deposition ring. [0003] The
deposi t&_o&rtﬂ%‘: e?g&_ upon a circunferential flange extending froman outer
edge off B0 v c chuck. The support surface of the chuck, upon

whi ch g0509p EHAbsdirents ot thE hrebast ﬁﬂv@h%ﬂ?tg%rnemg rel SeSld Q%rbﬁe%ﬁtitﬁg d4 han

the dianmeter of a substrate. Consequently, "a substrate retal ned

chuck sesninandigctanpiocresing@haimierodind hore spesificéllys ¢o afdedositideporg.ti on ri ng.
The cover ring circunscribes and rests upon an outer portion of the
deposition ring. The cover ring has a |lip that overhangs the outer portion

but dogyegHiptionohthe RelfedsaFtf ace of the deposition ring, thereby defining
a labyrinth ﬁap bet ween the cover and deposition rings. The |abyrinth gap

separ at[0A92] Ae depegiiopr prpsassesicingsias BAMs pesausse fsush g esiangetb & geeiniehe

space, MG REASSIL Lok e, Shep HERskRbhcorpuEk A4 Alddou . al of

assenbl’i es apoveé- I-gut n ‘have denons

robust ipeuliiogneieeben walls)\seietrhte pedegigisagseminiiizal efeztiostatichuhueks endi gtheff or
particul ate generation within the chanber and/or enhance | onger production
runs bdtakEWATe e firaeqssefttsofSURe asi $§ield opsearalliisnghay rbesthngfelordh dbat i on

Che! o S MeEhee | ROSATOSIARS oA SN RORBLEE hroBEL R e e

per i odiprotachthe efplckcleonarexposureciogthsi depositidd SHRERHORANE TRETY$1I8A0 & 4b2RB
assembly includes a 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 particulate 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 undesirable electrical bridging between the rings that adversely affect

process performance, thereby requiring periodic ring replacement for cleaning.
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Attorney Dkt: 015192 PCT P/ AGS/ SPARES/ DP [ 0005] Therefore, there is a need
for an i nproved process kit. SUMVARY OF THE I NVENTION [0006] In one
enbodi mrerwg 201pme@ss kit is provided that includes an aomaiSasriidef2ositi on
ring body conprising, an inner wall, an outer wall, a sloped upper wall
defi ni at a I per surface of the body, a top wall, a
bottomn'a\g\}é)IrIe}lbgth@%ég% rpgtékﬁ%r%égéa/\s@%éﬂ?nto t he upper surface of the body
between the top wall and the inner wall, wherein a | owest point of the

t rough e N th ; e (b e tyyeen the top wall and
bot t om[\?/gf)?r [(%%f?fél ng%zltostaméédeﬁgoﬁlnéﬁ?,égBEdr?Cc??gss' kit is provided

i ncl udi ng an annul ar deposition ring body conprising, an inner wall, an

out er I PREL defining at |east a portion of an upper
surfacMﬁM"ﬂ ,N\ﬁbh a bottomwall, and a trough recessed into
an upper surface of the body between the top wall and the inner wall,
wherein a peak of the sloped upper surface extends fromthe inner wall to

at | ead000@] in ofe emtiosiiraact amproaesskit Iscorionised thal includes aunt amnulan depdsitars)

tepos; tTBLeTRnEOtRES M Eo AR S RE. ! phibsRili Soasd Habeh Mo Cieas
upper valportitef bhigngupped eashcd dPahéi sutyOfa adh waRera doktbac ovallf anh@ea eshigh a

top wall, a bottomwall, a trough recessed into an upper surface of the
body bdegeesed o g URRET SHFace vé thehodyvkgtiveearthedopanmall godithedneer wall,

di al |y i I I : I
caver 1Rt ffest ey 56 Bk AP Eost o AR O Bkled T ihe

body, wbpmeilinarichbott@vievall.i ng conprises a lip positioned to forma |abyrinth
gap with the top wall of the ring body when the | edge of the cover ring is
Tt ed OPATE K AnglaenrermRedmey todyObert Bt DESERIRENNERITIE BRA0
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pr esentoglbr?égﬁ)h E)Iﬁgcan bgbﬁl| dlg}rf\@t’ O‘%Igwdﬁriﬂﬁerg@?g,i F] gu%f)sl\éélggéfﬁcu de)lrupbafg wall
descri ptefiomgoét lebst a podioni airgn bpperfduyfacernfdne bedy ab tagewalipy bbdomadalhyand
referenceg to enbodi nents, sone of which are jlluystrated.in the appended

i i g Tongh FECRSeRaM AT HEPHoMAIALE St B o SHEER R ton walase PRIOSET ot o
only t ¥pait AhhSBROSIDBBR S t1fd slopled dpperRuaBe aRtbrfserdanefitia wat td &t least WO
2012/ 024061PCT/ US2011/ 045223 At t or ney Dkt: 015192 PCT P/ AGS/ SPARES/ DP

half of a distance between the inner wall and outer wall.

[0008]In another embodiment, a process kit is provided including an annular deposition
ring body comprising, an inner wall, an outer wall, a sloped upper wall defining at least
a portion of an upper surface of the body, a top wall, a bottom wall, a trough recessed
into an upper surface of the body between the top wall and the inner wall, and a land
positioned radially inward of the outer wall and parallel to the bottom wall, and a cover
ring having a ledge positioned to mate with the land of the ring body, wherein the cover
ring comprises a lip positioned to form a labyrinth gap with the top wall of the ring body
when the ledge of the cover ring is mated with the land of the ring body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] So that the manner in which the above recited features of the present invention
can be understood in detail, a more particular description of the invention, briefly
summarized above, may be had by reference to embodiments, some of 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
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considered limting of its scope, for the invention may admt to other
equal ly effective enbodi nents. [0010] Figure 1 is a partial sectional view
of a subswoave/ewsport havi ng one enbodi ment of a deposipCirars2eiitgs2ds sposed
thereon. [0011] Figure 2 is a top perspective view of the deposition ring
of Figure 1. [0 j I oss-sectional view of the deposition
ring tatté)hneéP(%thg%%é%F{:gwﬁeelsﬁ%ﬁég%/@? Figure 2. [0013] Figure 4 ig an

enl arged sectional view of a portion of the deposition ring of Figure 3.

0014 ' LSt : InO; ' t ' :
Gepost ({ong ered R of R S Re M e RO Bt r P RoB T RN, Sl
t he i nvambodimenésieral |y provide a process kit for use in a sem conduct or

' nber., Th : kit ad t |y includ it
P o ndoPief 20fEad: e PRRRLr et RRE HBlotod RSP TLRROE (TR ikor
pr oces seribbdifieht by a depesRioRBHgSdiSpoddttthery@ntion find utility in several

sem conduct or_processing chanbers, including chem cal vapor deposition
chanber[004hH Figyrei 2 isl a taxpperspepiive viewrf toe depesitoamvgfdtigenes!. [ 0016]

Fi gure i .parti al ctional view of S rate. su rt 101 interfaced
w oh o BPAZLEERA B M R0 gL B B RRS BRI BRER £ O oS
deposi t3-@fFig@eX02, a cover ring 103, and a shield 104. The substrate
support 101 is positioned within a processing chanber (not shown). The

shi el d [0043hdyjowe Hdsian enkarged &%@HO@ﬁeV@Wb@?laaP@'“@Umfome daroitepireg ob
the pr q_qs@%l g chanber. The cover ring 103 generally has an annul ar body
105. The¥body 105 nay be fabricated froma netal such as stainless steel,

al um nyooe4] degurei 5 @nanrenterget lseictionalt \ddlveofratathéraportibheflibe YlepaSitioameraal |y
i ncl udes Fa lip 106 that extends radially inward and provi des an upper
boundar®/ Fd9Urg 3-abyrinth gap 132 defined between the deposition ring 102 and
the cover ring 103. WD 2012/ 024061PCT/ US2011/ 045223

DETAILED DESCRIPTION

[0015] Embodiments of the invention generally provide a process kit for use 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. Embodiments of the invention find utility in several semiconductor
processing chambers, including chemical vapor deposition chambers and physical
vapor deposition, chambers among others.

[0016] Figure 1 is a partial sectional view of a substrate support 101 interfaced with a
process kit 100. The process kit 100 may include one or more of a deposition ring 102,
a cover ring 103, and a shield 104. The substrate support 101 is positioned within a
processing chamber (not shown). The shield 104 may be positioned around the
substrate support and coupled to the processing chamber. The cover ring 103 generally
has an annular body 105. The body 105 may be fabricated from a metal such as
stainless steel, aluminum oxide, titanium or other suitable material. The body 105
generally includes a lip 106 that extends radially inward and provides an upper
boundary of a labyrinth gap 132 defined between the deposition ring 102 and the cover
ring 103.



Attorney Dkt: 015192 PCT P/ AGS/ SPARES/ DP [ 0017] The body 105 of the cover
ring 103 also includes an inner ring 107 and an outer ring 108. The rings
107, 108 webtermh2dwanward fromthe body 105 in a spaced @&parus2eidloai2edn t hat
defines a slot 112. The slot 112 has an open end facing dowward to allow

engagengnt with f | eLd 104. [0018] A tapered section 110 is
defi ne tSHne\#VP%t' %L%gzr s@ﬁ@%%#%’%%ﬁs%nner wall 109 of the inner ring 107.
The tapered section 110 extends gradually inward fromthe inner wall 109

and ter ﬁbgg} elfheaéod} J& ngjeééo\fe‘?rriﬁﬁq 180 UG %§Hﬁfi rﬁ’1‘:9 1dah@ K om%roz

The t aper sectio ws the“cover ring 3 and depdsition ring
to sel frirgg 198. abe trimgsr 101fys1 AP 2xtehd3dawnwarch front thre Body vidbhinea dpacet eapart

508, ol U e e Yy B SR o

sur f ac e rifagehforft QM@ thei Ml J1QARe Whicd 104, supported by the deposition ring
102. The 1 edge 111 is generally snooth and planar to all ow repeatabl e and

consi st[@ﬂﬂflihu& tamr@éﬁmmﬂ 1teig @efg@dlqr%t%ne@e@ép@@n‘andmneﬁml ll@%.oftnﬂ S
i it] . ' 132, T 1
'S¢ R s TRk SRR Th AN RehRor B 839

W t h mﬂj?ﬂﬁhd ﬂéfrhiingtésabﬁagléﬂgéaﬁﬂofbrrr{ééo&ala Tdveer @@ﬁf&tﬁe eflgre @de !Tﬂ)ﬂ.eld@e
111 terminates in a wall 113. The wall 113 is substanti al Iézvertlcal and

ext enddapetefessrtionel 1@ aliews the gaver Fieg 103 and depasitiqalring1162 te seldlianigs

I nwar d AN ri : r adi_al ward of the lip 106. The wall
113 fortﬁé rﬁﬂgrgﬂdgf qpﬁé’oﬁ%u&fg‘;??ﬁ% t\{"ﬁﬂ elggbié)rﬂﬁ)érﬁh gap 132. [0021] The

deposi t[00M9} iThg [EAJegtiteisageneratiynorizontahmnanperpandicatly tdlthe cEmtrabeois afl4
may be fabricated frgma cerami c materjal, such as quartz, alum num oxjide

or ot héPeGAVERRING HedelNailedasd TorrpVioes girariag suiare Qhdhe &RVPAEY B3
115, aﬂNmFE % fgﬁbbrté&%g S’tﬁretb%?pbg[ﬂ;/)\“@iierﬁ 187. m@ikﬁd eéﬁﬁ%ﬁ?é gﬁﬁé%&ly%étﬂrbﬁ{d and

outer wal 116 r ectrve ne t er nost
di anet glsnaf ta fatobodsgpeatdbleThed t amsistenb otatmg between 118e 1@dge resipeodi the y

e DB or S 0B TAHBDE R 4 (S5 148ehEn . BT El S PR
deposi tig@de MHAYs FAhen adaplean@esititOaBhgtthe dapositiont ﬁn@lﬂl@QP_ﬁftnée%%?ﬂfeWQvith

bottomwall 117 is generally perpendicular to a central axis o
deposi thiimai prytica2te gemerationi n paral lelismwi th the flange 119 of the

SUbSt 1 @ SHARY st BB of b2 BAGUPFH TfnitdibsPREA AT 20T HENGaf PSS Tt ©

support
substantially vertical and extends between the ledge 111 and the lip 106. The wall 113

is radially inward of the inner ring 107, and radially outward of the lip 106. The wall 113
forms part of the boundary of the labyrinth gap 132.

[0021] The deposition ring 102 generally comprises an annular body 114. The body
114 may be fabricated from a ceramic material, such as quartz, aluminum oxide or
other suitable material. The body 114 generally includes an inner wall 115, an outer wall
116, a bottom wall 117 and a top wall 118. The inner and outer walls 115, 116
respectively define the innermost and outermost diameters of the body 114. The top
and bottom walls 118, 117 respectively define a portion of an uppermost surface 133
and a lowermost surface 134 of the body 114.

[0022] The bottom wall 117 is configured to support the deposition ring 102 on a flange
119 of the substrate support 101. The bottom wall 117 is generally perpendicular to a
central axis of the deposition ring 102 to maintain parallelism with the flange 119 of the
substrate support 101 and with a substrate 131 positioned on the substrate support
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101. The bottomwall 117 is planar and snooth to facilitate repeatable and
consi st erworzatz/magoshet ween the bottomwall 117 and the flPamgs20119452This i s
critical due to the tol erances of the gap between an inner edge 125 of the

depositjon r e 131. It is very inportant that inner

edge 1 e ngtg%ésgﬁ%agﬂghgﬁg#%s@%m with the smal | est physical gap

possi ble without contact. If the gap is too wide there may be deposition

ont o t hgy¢sufsd ; ' i o%?%rg?%

deposition ri n%éq@g}g%ﬁ?gt%%%égﬂps%@?@ %Ta,dllﬁafe sible Ba't%l?g{ddé&%IStent

pl asma/raating dpetmgen doa rbatioen tvealp dWéramnubtientfisage dl 9.efleinciescriicat khee to the
tomwall 117 is further ed to slide.al

DD Gelesngas abMes 89 e Ap e rabekam et i ceRaRlsbh dif 108 dbhtng:

the depQ@istraf 184 NG |§Q?erj7 ‘?ﬂn@bkﬂéﬁt Er%ttlhﬁerséégé r1%es@%léﬁeéﬂ1 Helsupsteagl13uhe
| ower nost surface 134 of” the 114 al so includes a recessed portion 120

f or med Wit Mmalmtmwswm gap Ip0$ilb|%Wdh®wi®thaﬁr If\h}aea gams toowwder hese sray

portion, 12 m z o t_are ween t. nge f_the
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friction while mnim zi n& tartl cul ate generation as the deposition ring 102
n

moves ASCHREIUE tnpawen §o tahélf&m@@e%pét@@@mnonmls T pattomwaBpkt? isnner
val | 130uhs: BB chaBeaRElabRATE Pl " erddSry THEe YBRREAANSIARIdn 121

m nimzes the contact area tween

slubst r a;r&i/@rtmmr']actuéﬁbf trﬁ@g@ﬁ@sﬁzrdnermgpe)rmemlvﬁmo fgge:feutﬂéiaagefsugbeﬁtltj@dy 114d f
also in es the I nner edge 125 and a tr 1 or radi a |nwar o
the togd 8923] teglowgrgnost §H8ﬁ0‘1ﬁ§4i %fcihﬁd%g}éﬁ%ﬁ'%ﬁ%c“é a;m&easgd Spriay

upper Oﬁﬁ'éﬁfon‘%‘f"ébl' bé‘tﬁ/@ @Qﬂe %%it?m"@raﬁ 1@'7%6&'-’\'%’ g]n%lr WAINBH BJ dé@ééd ‘lﬁ!%ttﬁoon]}%-

The t hi ckness of I nCreases ra 'y |nvvard e cen
t he tr olfhni@Bizas theecont\aat drwdetymm‘r thesflapgand 19pplethei mtmtratalshpmaﬁ 1 t he

t f 133 . of d 114 |9 d t th
150°" TR (heSiuints 1b2arhe SamBeaER Peen e depdsin 155 U2°
rel ati vghd the SigodIRtE QN %rrpp@hl 101117ed®'é§ fﬁ&tlé’n mmrmmnﬁ}mg 9artrc@|aaélg\é¢1emudrhe

top wall 118. The trou 123 provides a collection area spaced from both
t he sutaﬁhh&tdﬁpp@moarrmgcm%mweﬁg)mms fengentlt9 ofthersulisiattepinsioretObn t he

the ri 9824h A0 ypder Rl eyl 320 5 ec Fochiaply Rif i anblr WRL1NR, THRLEPBRncr

wal | 12fnex waa 2hadinichkesdréicopthdieree atiden tinBodedge dkiba avl 12 of teugh
123 WD 2012/ 024061PCT/ US2011/ 045223 Attorney Dkt: 015192 PCT

P/ AGS/ %ES?QJFURQQSTM @ks an orientation that inhibits particles and

ggggs'lggﬁ G‘%‘ @%%rwdr%g“tsyf@g%' 13391 HeCobd\f 1987185 MG L RIRRR: bRGe! 1938
and a trough 123 formed radially inward of the top wall 118. The trough 123 includes an
outward and upward sloping upper outer wall 124 and an inward and upward sloping
upper inner wall 126. The thickness of the body 114 increases radially inward of the
center of the trough 123 as the inward and upward sloping upper inner wall 126 of the
uppermost surface 133 of the body 114 slopes upward toward the inner edge 125. The
inner edge 125 is at a higher elevation than the trough 123 relative to the bottom wall
117, and at a lower elevation relative to the top wall 118. The trough 123 provides a
collection area spaced from both the substrate 131 and cover ring 103 so that materials
deposited on the deposition ring 102 do not contact the substrate 131 or inhibit
movement of the rings 102, 103. Additionally, the inward and upward sloping upper
inner wall 126 of the body 114 defined between the inner edge 125 and the trough 123
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[ 0026] The outer wall 116 of the body 114 has a di aneter selected such that
the deposition ring 102 and cover ring 103 remai n engaged through a w de
range of Wocep#RiNey tenperatures. In the enbodi ment depPcTam20m/ofE2gsre 1,
the outer wall 116 has a dianeter greater than an inside dianmeter of the
wal | I | ess than an inside dianeter of the
tapereigggf thoﬁﬁé§%?+kag3 V%? ?%g 103. [0027] A land 127 is formed
between the outer wall 116 and the top wall 118 to support the cover ring
103. T Lk i i e j al
P G A R T A L
| edge ]tmégabdeﬁmedda&weenrﬁm ner edge 125mahdlhe subsget&anai ly snooth and

I he | ed 11 lid the | d 127 102
Doa e D026 ghe Sir) Gl b70n ke Pest®1 T 208, BdSenlis, AOEsRY Sdhahas
the | angbpb3ficANFng NMEODUHRS combl ik 61691 18R1hi R eriyatioR trﬁtbu@mé %ide idh e3of

tapered section 110 of the cover Ting to assist the rings 2,
al i gm rmocem]temhera@@@; in 4he @mmmeahdappéﬂd outiguredl, |thezmterowa&c‘t1|awg

196 hadtbsh FisBE iehfl H8h artbRide QEridE Bkl el £ ph B boRliiq HE5 |

106 Of dritPles O ¥Rdn &h Nisidddidnéter beteaapbredl Sdriofd 1&]0@fftherc©k/éﬁ reg 108, defi ne
t he Iab rinth gap 132 therebetween. In the enbodi ment depicted in Figure 1,

tho upHBR2ELALPIAGA] I50rHeR be e RechuUIgT Wl oramsiihariob Al e s of
he | 113
(e | 36,8 g 055 TRG R 27 KA B8eq e T PRt R o 0864l e

deposi taxigof thegddpesitord rmge1 02alThelladd of27t isecardigared imw;i;ﬂﬁt the eelgect eldof o
malntalnasaced tion between the rings 102, 10 even after the

art rel
rings 109 coY 'fa”'ﬂ% Ebﬁ 2Rt 84 ISOEREIFYY B @ 1@665'%%@'19%{@ ledge 111
mat er i I t C 2
for nedaf%)né‘tﬁlgétﬂgniand e?LIg)t?‘P%g?%eq@E r;rﬁrjeé E?J%)eﬁ?%\g e %Q gﬂ%% Hg’gp@%@gﬁﬁgra
wal | 128perEidesentionh 28 orprenk betweeanthar leadf1d7 ae@émmou@rnmalerlrlﬁlfprrdedpabsaed
on the land 127, V\/nchls she r|n 103 rds .the wal l
The oDl dnge $hie iarerSs 3agtany 1Diaiibe coven tPds 1Y i SRt fond62ne®
mat er i aiogi,hsaq@e, on the land 127 may be displaced into the notch 130 as

the cover ring 103 noves relative to the dEEOSItIOI’l ring 102, the material
di sposd@0238] tThe bethd! 14 induddsears uppiredytet walld 28 cqmectlng the land 127 and the

2012 Doy %%R%%Eﬁ%ﬁhﬁﬁw@%?‘gﬁéég w729 Rl AR SRR Lo

ret ent ithat vie dém)smwmﬂu@hozein@{tth@mpome bfethrel coer kg, 10D Rteveivetine spadee of
processing many substrates. Moreover, @yta aving an area for material to be
I €
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rlngs 102, 103 is less |like t han conventi ona esj gn As . suc e

ori ent aﬂﬂ%ﬂﬁ%ﬁﬁ‘%@?@'ﬂ%r?eéwe%/%@%%ﬁr 94T walle OESW% ‘i%QQﬁ't&%‘ fing ébgfa%e
deposi tihanyki W%lgf—’ tri]+ Q3e} rﬁggﬁ'bs |§ ddle@elOB H%Lﬁtgﬁf”a' Tﬁaé’éoe‘ﬁ akt tdiion

deposition rin | ustrating | east one t east one tab
201, smhﬂ’tween tlﬂerrlngsélrﬂﬁl éth avemaftabthesmragmma F@Cghaee beeoxaoated mitbrop toe

i nner JIE)B and er | L ﬁd 121 V\%en thﬁ i nner _edge 125 and the
recess Bﬁmf rﬁﬂ gl dprigg st ﬁﬁ OPHON RIBSERRFD r educe the
amount 9029}3'7!( ﬁ@icm%(‘)\ﬁ@%ﬁrﬁk@d Vbl thd A8n@f1 27hBeGites et BuHRPAT Y 16%03% t he

dep05|t|on ring whi | e keep |n8 the deposition ring 102 generally
cent er etPpsin auiter walbéQBatT segigors vandwaeart atsa 2o reeegiwingunatasial,capeSps ed

tane 200 Bl Grfer 2Rl i PooRT By RBhr PG RlydrHE e RBACTRes Mo &lifor

101 si ne dﬁtmsc@vevmr@ti 08 itedversas aormesttheaa&gdnﬂzmeAeqhehﬂstewfal disposeb s at e
131. [0031] Fi gure is_ a cross-sectional view of the deposition ring, 102

taken ttRe deigh1€édnavhe disriacedine the gaich $30 s e sover @nwgaén@m%rej@we

row & o B o ARG hit RCRRS shiBal hERoald o M, 1205 o, WD) Bafie

bet ween the top mall 118 and the bottomgwall 117. A half thickness of the
deposition ring is indicated by a centerline 402. The trough 123 may extend
fromthe top wall 118 to at or below the half thickness at its | owest

poi nt. For exanple, as shown in Figure 4, the | owest point of the trough
123 may extend beyond the centerline 402 to a depth 401. Having the trough
123 extend deeply into the body 114 may extend the |life of the deposition
ring 102 because nore extraneous deposition material nmay be retained in the



[0032] Referring nowto Figure 5 a width 504 of the deposition ring 102
may be defined between the inner wall 115 and the outer wall 116. A half
wi dt h of wbeon@®d12/ 024061PCT/ US2011/ 045223 Att or ney BPkT/USRW3INE223CT

P/ AGS/ SPARES/ DP deposition ring is indicated by a centerline 503 in Figure

5. A pegk dista d and upward sl opi ng upper outer wall
124 nayﬂté)&nteé%t' W‘ﬁ%?%-légh%%%%w to or past the half thickness of the
deposition ring 102. For exanple, the outward and upward sl opi ng upper

out er rhin | hay The
peak Oﬁgt‘i?glﬁﬁ}“@,’ébﬁﬁgﬁﬁggg%ﬁ?ﬁ 83?%%2%@?‘%%%%?5@@“@5@@Fr%ﬂ eﬁggmened
wher e tgeralidlopkatioh afuheenrysah? up®&oses trepcagrseppieprocassng wahhy sadstrates.

transitions framan upward slope to a horizontal or downward.sl| .__Havi ng
the. outMBRRVEH P BRUPE 1 Bt 7 pp B obi bp Gapl-ed 5 EEnEEdI fPgimoves
per centaggivafio ttrli@dé?@ﬁﬁamihgslluzt S mbsrid diddiedRPiel hAG 12718 |d2AiKERY to
extend the life of the depoSition ring 102 because nore extraneous

deposi tprevemsangd/oalimieie relative dndedroert elotveaingsot@r 0hdviokaaver,hdusstthtiter at e

131 or the ver. hin . th depositi mat erial, _built, up on the

dopos: tgieEnc0n s AphBastd.| dedRM RGBT bitaRlore B Bel B an o
the depyd isiless likdlg tH&?cdﬁﬁdﬁti@nbh@eﬁ?m suéilehe@origntriodl fHdspSslfioray tHee
provi ded as shown in Figure 5. The slot 501 nmay be engaged with a feature

(not sHlgh 18QextrNdsdhe seRYiee lifecristhe sigpositionisigs @&t r at e support 101 and/ or

o1t o @y Malho B o0 IR L I DA O ST My AppBecheps

inta wnCori‘entatio rovi
Cﬁnpl :c rmmit_@byzmw. iT@@Laattléaat.or{dl@B@_Oﬂfsush as, ﬂﬁmm;jle){]thrée;@bls?dmein Figons ded
t hat cilitates substrate depositjon processes with reduced.processin
def ect ,cﬁ}éeri%ﬁgﬁb i'ﬂ@eraY’{aﬁj ﬂﬁ5r?éldelr'9 r 'Brr‘%\d?ﬁd%&%%”tﬂh%' eh§IgRd!

substr [ the I ) | Sl e r
obodi ot e Pecksstl pertiolier 20 ch i Mendyiftd Bhg °f03.0The taBs B Féflce fhe 1o
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2822} 8%&?%&{@%3@%%@6 ergogﬁi%lnbpfné hl%chlqgrimerrr.sélht/ hcaetntefrgldI Mthe Vgabstrate
support 101. The tabs 201 are further configured to align with one or more notches (not
shown) of the substrate 131. The tabs 201 provide additional deposition protection for
the substrate support 101 since deposition material may come through the notches of
the substrate 131.

[0031] Figure 3 is a cross-sectional view of the deposition ring 102 taken through
section line 3-3 of Figure 2. Figures 4 & 5 are enlarged views of portions of the
deposition ring 102 shown in Figure 3. Referring now to Figure 4, a thickness 403 of the
deposition ring 102 may be defined between the top wall 118 and the bottom wall 117.
A half thickness of the deposition ring is indicated by a centerline 402. The trough 123
may extend from the top wall 118 to at or below the half thickness at its lowest point.
For example, as shown in Figure 4, the lowest point of the trough 123 may extend
beyond the centerline 402 to a depth 401. Having the trough 123 extend deeply into the
body 114 may extend the life of the deposition ring 102 because more extraneous
deposition material may be retained in the trough 123 before contact occurs between
the substrate 131 and the built up deposition material.

[0032] Referring now to Figure 5, a width 504 of the deposition ring 102 may be
defined between the inner wall 115 and the outer wall 116. A half width of the
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Attorney Dkt: 015192 PCT P/ AGS/ SPARES/ DP What is claimed is: 1. A process
kit, conprising: an annul ar deposition ring body conprising: an inner wall;
an out er wal2b12/024061 a sl oped upper wall defining at |east/ts2@ongizoh of an
upper surface of the ring body and upwardly sloping toward the outer wall;

atop WO'[*}G@E%QFQ?%gcfrﬁ%\‘%%?ﬂzﬁ{%ﬁ’OpEd upper wall and the outer wall; a

bott om'wa wal | by a distance; and a trough
recessed into the upper surface of the ring body between the sloped upper

ey TSR Eblone B0 Sotel P POEBLSS WX QU @GP BEy o

pr oces owardand lupivard slopirey eppertdider waly 124dpay extemelrfrarortipe irses wailt 11%tst

o O o AP Pk a6t B YeBRSS R R 05 PP Bb ISR BELMRS b
upward sloping upper outer wall 124 extends beyond the centerline 402 as shown in
Figure 5. The peak of the outward and upward sloping upper outer wall 124 may be
defined where the slope of outward and upward sloping upper outer wall 124 transitions
from an upward slope to a horizontal or downward slope. Having the outward and
upward sloping upper outer wall 124 comprise a high percentage of the uppermost
surface 133 of the deposition ring 102 may extend the life of the deposition ring 102
because more extraneous deposition material may be held before contact occurs
between the substrate 131 or the cover ring 103 with deposition material built up on the
deposition ring 102.
[0033] In order to provide a measure of orientation of the deposition ring 102 within the
chamber, one or more slots 501 may be provided as shown in Figure 5. The slot 501
may be engaged with a feature (not shown) extending from at least one of the substrate
support 101 and/or shield 104. As the slot 501 facilitates maintaining the ring 102 and
tabs 201 in a known orientation, the substrate 131 may be provided in a complimentary
orientation.
[0034] Thus, a deposition ring has been provided that facilitates substrate deposition
processes with reduced processing defects due to shorting and/or material bridging
between the ring and substrate.
[0035] While the foregoing is directed to the preferred embodiments 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.



an inner edge defining at |least a portion of the upper surface of the ring
body, and wherein the inner edge is positioned radially outward of the

i nner walwoant/q@erspendi cul ar thereto; and a | and posiuscaned2eadi al |y
i nward of the outer wall, and wherein the land is parallel to the bottom

wal | . t})fn;e-hﬁk%ﬁoﬁg?chh@%%ﬁéﬁéﬁ%&’ wherein the inner and outer walls are

paralleﬁ ottomwalls are perpendicular to the
i nner and outer walls. 4. The process kit of claim1, wherein the ring

body fLWhgﬂ‘ﬁ Emghsig_s an upper inner wall positioned radially outward of

the in allel therewmth. 5. The process kit of claim1,
wherein the ring body further conprises a recessed portion which is
recessed wi tAprasgseddit, comphsingottom wal | and is parallel thereto. WO
2012/ 024061PCT/ USZ]Ol%/ 045223 At &)or negé Dkt : 015192 PCT P/ AGS/ SPARES/ DP 6.
The process ¥ EN{IACHIPGRUON (iR PEAK PR 5IN%r wal | of the ring body

conpri ses a tapergfinpeeiiafn adj acent the upper surface of the ring body.
7. The process kit of claim1, wherein the ring body further conprises a
sl ot extendi ng i rarooyteeWadtt om wal | toward the upper surface of the ring

body. 8. A pr Oceasglolﬁieb’upcp%mél%gﬁiing at least a portion of an upper surface of the

ring body and upwardly sloping toward the outer wall;

a top wall positioned between the sloped upper wall and the outer wall;

a bottom wall separated from the top wall by a distance; and

a trough recessed into the upper surface of the ring body between the
sloped upper wall and the inner wall, wherein a lowest point of the trough
extends to at least half of the distance between the top wall and bottom wall.

2. The process kit of claim 1, wherein the ring body further comprises:

at least one notch extending into the body and towards the bottom wall between
the outer wall and the top wall;

an inner edge defining at least a portion of the upper surface of the ring body,
and wherein the inner edge is positioned radially outward of the inner wall and
perpendicular thereto; and

a land positioned radially inward of the outer wall, and wherein the land is
parallel to the bottom wall.

3. The process kit of claim 1, wherein the inner and outer walls are parallel, and
wherein the top and bottom walls are perpendicular to the inner and outer walls.

4. The process kit of claim 1, wherein the ring body further comprises an upper
inner wall positioned radially outward of the inner wall and parallel therewith.

5. The process kit of claim 1, wherein the ring body further comprises a recessed

portion which is recessed with respect to the bottom wall and is parallel thereto.
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an annul ar deposition ring body conprising: an inner wall; an outer wall
separated fromthe inner wall by a distance; a sl oped upper wall
def i ni ng WO 2beAR068 portion of an upper surface of the PCmgiShadp4znsl
upwardly sloping toward the outer wall, wherein a peak of the sloped upper

wal | ex&tt%pn\%gPFtrQEJBQS?%B&%/%F&E%/BP& | east half of the distance between
“and outer A

the i nner op wal |l positioned between the sl oped
upper wall and the outer wall; a bottomwall; and a trough recessed
into the upper surface of the ring body between the sloped upper wall and
the inner wall. 9. The process kit of claim8, wherein the ring body

f urt her6.conprhespraceas Hiteafstlaomd , mdterginetheerdengaill rfahe rengobdgy aanhprisearads

t he bottom wal | . between e outer | | the top wall; an i nner
e PR e B R acht I Sobs ok e i Bane of the riag bady and
wherein the inner edge is positioned radially outward of the inner wall and

per pendi cul ar thereto; and . a land positioned radially inward of the
outer wall, Hrel pripegssi Kittofeclaimdli svheaeial thel ring body otthemoanaidrisegsoa Stoke

wher o ex RS pia kol FaEl it DEse Redt bt fodiner and outer
wal I's. 10
8. A process kit, comprising:
an annular deposition ring body comprising:

an inner wall;

an outer wall separated from the inner wall by a distance;

a sloped upper wall defining at least a portion of an upper surface of the
ring body and upwardly sloping toward the outer wall, wherein a peak of the
sloped upper wall extends from the inner wall to at least half of the distance
between the inner wall and outer wall;

a top wall positioned between the sloped upper wall and the outer wall;

a bottom wall; and

a trough recessed into the upper surface of the ring body between the
sloped upper wall and the inner wall.

9. The process kit of claim 8, wherein the ring body further comprises:

at least one notch extending into the body and towards the bottom wall between
the outer wall and the top wall;

an inner edge defining at least a portion of the upper surface of the ring body,
and wherein the inner edge is positioned radially outward of the inner wall and
perpendicular thereto; and

a land positioned radially inward of the outer wall, and wherein the land is

parallel to the bottom wall.

10.  The process kit of claim 8, wherein the inner and outer walls are parallel, and
wherein the top and bottom walls are perpendicular to the inner and outer walls.

10
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11. The process kit of claim8, wherein the ring body further conprises an
upper i nnEo 20d24@0si ti oned radially outward of the i nnecTwské1iant2par al | el
therewith. 12. The process kit of claim@8, wherein the ring body further

conpri c i m Ls recessed with respect to the bottom
wal | ggmey%gtr Qfﬁt‘g&@ﬁﬁ‘\% I%.bél"he process kit of claim8, wherein the
out er vvaII of the ring body conprises a tapered section adjacent the upper
surface of the ring body. 14. The process kit of claim8, wherein the ring

body further conprises a slot extending into the bottomwall toward the
upper s’ljlrfac'léhe)brmdmsrkihgf lmtailyl 8, Mherdin pthecrrgs bldy , fudbempcosipniges aam appert ar

rr om ¢ el Baped Pamely adNardBs R Pher Vel el BB IGal e i ni ng

at least a portion of an upper surface of the ring body and upwardly
sloping toward the outer wall, wherein a peak of the sloped upper wall
ext ends!4.r orff hehpraoeserkitvel ¢laino 8atwhesaist thiealing 6bdy Hertiér eampiisesaoecessateen

the i nnpeorrt hlc%ng rggéssedmvlavftrlm respect to the bottom wall and is parallel thereto.

13.  The process kit of claim 8, wherein the outer wall of the ring body comprises a

tapered section adjacent the upper surface of the ring body.

14. The process kit of claim 8, wherein the ring body further comprises a slot
extending into the bottom wall toward the upper surface of the ring body.

15. A process kit, comprising:
an annular deposition ring body comprising:

an inner wall;

an outer wall separated from the inner wall by a first distance;

a sloped upper wall defining at least a portion of an upper surface of the
ring body and upwardly sloping toward the outer wall, wherein a peak of the
sloped upper wall extends from the inner wall to at least half of the first distance
between the inner wall and outer wall;

a top wall positioned between the sloped upper wall and the outer wall;

a bottom wall separated from the top wall by a second distance;

a trough recessed into the upper surface of the ring body between the
sloped upper wall and the inner wall, wherein a lowest point of the trough
extends to at least half of the second distance between the top wall and bottom
wall; and

a land positioned radially inward of the outer wall and parallel to the
bottom wall; and
a cover ring having a ledge positioned to mate with the land of the ring body,

wherein the cover ring comprises a lip positioned to form a labyrinth gap with the top

11



a top wall positioned between the sloped upper wall and the outer wall; a

bottomwal|l separated fromthe top wall by a second di stance; a
trough r ewessed2imtio t he upper surface of the ring bodyPbetuse@n/osszes sl oped
upper wall and the inner wall, wherein a | owest point of the trough extends

to at ”ﬁﬁﬁﬁvBﬂéBgﬂﬁghg?PﬁﬁﬁﬁﬁgNﬂ%ﬁﬁénce between the top wall and bottom

wal | ; an pos oned radially inward of the outer wall and
parallel to the bottomwall; and a cover ring having a | edge

posi ti i L G v, 1 iNg
Compr i kg of e asY Jkhns e br HESICTIPimatitih i e PRCEVEE dig
2012/ 02yl PCT/ US2011/ 045223 Attorney Dkt: 015192 PCT P/ AGS/ SPARES/ DP wal |
of the ring body when the | edge of the cover ring is mated with the |and of
the ring body.
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