WO 2011/ 065965PCT/ US2010/ 003013 1 An El ectrostatic Chuck with an Angl ed
Sidewall [0001] This application clainms priority under 35 U S.C. 119 to
U. S. Proweizonales®sppl i cation No. 61/ 265,200 entitl ed ANPECESIRQSIATI C CHUCK
W TH AN ANGLED SLDEWALL, filed Novenbér 30, 2009, the entire content of
which is 5 hereby incorporated by reference. Background [0002] Wth each
successi ve sem conductor technol ogy generation, wafer dianmeters tend to

i ncrease and transistor sizes decrease, resulting in the need for an 10

ever higher degree of, ageur.ac nd repeatabi [ ity i . rocessing.

Seni conduct or substrét“eﬁﬁ’ﬁ‘itgpg%ﬂa}éc,(gﬂgﬁ(&é' i41 éﬂgqﬁmvg%ﬁe processed by
t echni ques which include the use of vacuum chanbers. These techni ques

i ncl ude non-plasna applications such as el ectron beamevaporation, as well
as pl asna ap&lpi cations, such as sputter deposition, asma- enhanced

. , |
chemical vaf®0ldepldus erriivation plrinvapriorityamder 3 ViSC. $HQ to1l&SnBravisienal [ 0003]

Exenpl ary pl i } ! d US.
pat ent Nos. IPRTIRaa0 S AR SRR B £ I HOREATIC (HTERITENSS i ch
are hereby IANGLBEDrSDEWBY Ly, éilet Noeenbeh 30| 2609 ther @ties sormentaiaviie iscan
conprise_an_ upper. el ectrqde assenbly and a | ower el ectrode assenbly.
Details of @ﬁ’%ﬁiﬁllwoﬁ'ﬁg &I EEEr ode assenblies are disclosed in U S.

Pat ent Nos. 6, 333,272, 6,230,651, 6,013,155 and 5, 824, 605, which are hereby
incorporated by reference. Directly bel ow the upper el ectrode assenbly, is
the | ower el ectrode assenbly which cBackpgoowud se an el ectrostatic chuck

(ESC) on whi h bstrate bein rogessed is supported. Exenplary ESCs
are descri bé@qzﬁu g‘XﬁﬁﬁﬂW%ﬁﬁéHeGg’@%@ PRt teﬁfﬂ)‘é".lo@gg@fﬁ{"ﬂ‘i’?&& 669, 783 and
6, 483, 690, Whntdterdlidhd tBGRTPREANE ¢a M_stgﬁgi%sed&?easé: hesuRsfg aRe R8N ERILAT O

channels on its upper surface in fluidic communication wth a helium gas
sour ce. 1¢e| ievenhygker dlagreb of asdadymndaepeatabelity ub stafertpgochssingg pr.ocessi ng. A

retnod o COMASLILIG SSEIRGrALE o1, & SHES ke, B AgpLestinl red g I
i ncor por at egechifiqued WhRRGEsludd e OWBT vARLEERE dHRAHD AS SEIERE YechAIQuE Lt RAE
conprise an WD 2011/ 065965PCT/ US2010/ 003013
non-plasma applications such as electron beam evaporation, as well as plasma
applications, such as sputter deposition, plasma-enhanced chemical vapor deposition
15 (PECVD), resist strip, and plasma etch.
[0003] Exemplary pvlasma processing chambers are described in commonly owned
U.S. Patent Nos. 4,340,462, 4,948,458, 5,200,232, 6,090,304 and 5,820,723, which
are hereby incorporated by reference. A plasma processing chamber.can comprise
an upper electrode assembly and a lower electrode assembly. Details of exemplary
20  upper electrode assemblies are disclosed in U.S. Patent Nos. 6,333,272, 6,230,651,
6,013,155 and 5,824,605, which are hereby incorporated by reference. Directly
below the upper electrode assembly, is the lower electrode assembly which can
comprise an electrostatic chuck (ESC) on which the substrate being processed is
supported. Exemplary ESCs are described in commonly owned U.S. Patent Nos.
25 7,161,121, 6,669,783 and 6,483,690, which are incorporated by reference. The ESC
can have micro channels on its upper surface in fluidic communication with a
helium gas source. Helium gas can be used to cool the substrate during processing.
A method of controlling a temperature of a substrate by a pressurized gas is

disclosed in commonly-owned U.S. Patent No. 6,140,612, which is hereby

30 incorporated by reference. The lower electrode assembly can further comprise an



2 edge ring fitted around the substrate. Exenplary edge rings are described
in comonly owned U. S. Patent Application Publication No. 2009/0186487 and
U. S. Pat ewO 2bi/06596805, 408, 5, 998, 932, 6, 013, 984, 6, 039, 886/ tmnaod9BIB, 931,
whi ch are incorporated by reference. 3[0004] In a typical plasm processing
chanber, plasma density is |ower near the edge of the substrate, which can
| ead to accunul ati on of a byproduct |ayer (such as polyner, poly-silicon,
nitride, netal, etc.) on the top and bottom surfaces of the substrate edge
and surfaces of chanber components nearby. Excessive byproduct accumnul ation
can | ead t o cdapyngfiged arpind thesubstiatep Exemplarnedgsuingsase gescribed in 10

otuced of f OmuT b8 © € Hafi ALBich S heq Rk RO RRET RREARS
desi r abl e t Pateadioes 808,409 5,998)232, 618, 9834p6 0891886 by 6388931 hwhighhsd r at e

edge can be .renoved by using a plasma bevel etcher. An exenplary plasna
bevel et chern§o§Pated bygelrsiieconmonl y owned U.S. Patent Application

Publ i cat son (M) 200 Q3R A e Biotlislrd AERSEY plnlaALIRPLID S e ! o7 enoe:

The byproduc yer 0 onponents 1s 0 renove
partial |y dedgeof tthlaeubstmmmlhldamladeazhtamwumﬁ\latly@bﬁabylmlodﬁaaajzrrrcqa&h&s ng
chanber canr nac Clﬁjbcgﬁ’ﬁ't? ss, in which a plasnma_is used to etch
t he byprodud® W%‘Vel?o Vrs fﬁoBh%% Mﬁ%HP§§WP%@P°§?@§E%@S& thehe
substrate. Zhsaa@id &QQQﬁLce@%%ﬁAJQ@& cBfpBhéht! Fe ?UE efsé’i%@bm%&t for

supporting a substrate in a plasma processing ¢ a I ch conprises an
upper subst ratwndappoean L@&dfoaoen)dpnmblemson@dhstrmmuqmmng stitteasspisitleat e duri ng

pl asma OCGSSI uch th t th strate e s oyt an outer
per i phegb 39‘3?3‘8& u%rﬁ Rl 5y e*%féf‘fpcg%?lemguﬁﬂr’ T%?ﬁgag?‘ld?%%f EI dewal |
ext endi ng Oléfﬁ@érfty%ﬂd réevaEdcé i, tmr%}@ 'it lpﬁrghppéésyraefe th REmUPPEE
substrate support “surface, the angled sidewall configured to have an outer

peri phery sbyBrogdHet: éﬁhewy@mﬂuahlayermquheaubmtﬁeedgwam he eemévedrbyausireg 2 i ng
surroundi ng t ppart, th er s rface, o e _edge ring at

| east parti & ﬁﬁqﬁ‘ag’ﬁ% iﬁ”?‘“ﬁ%%?%@ﬁ@%ﬂ et ’r?ede§ffbt§elgﬂ§tc8 e| n the
angl ed si dewainked apsmmératmhbwwrpmmcaﬂ@m& 20087023980 NOv LR S RerfyoC eSS Ng.
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incorporated by reference. The byproduct layer on chamber components is more

difficult to remove, partially due to their complicated shapes. A typical plasma
processing chamber can run a chamber clean process, in which a plasma is used to
etch the byproduct layer from chamber components without presence of the
substrate.

20

Summary

[0005] Described herein is a substrate support for supporting a substrate in a
plasma processing chamber which comprises an upper substrate support surface
dimensioned to support the substrate during plasma processing such that the

25  substrate extends outward of an outer periphery of the upper substrate support
surface, and an angled sidewall extending outward and downward from the outer
periphery of the upper substrate support surface, the angled sidewall configured to
have an outer periphery substantially coplanar with an upper surface of an edge ring
surrounding the substrate support, the upper surface of the edge ring at least partially

30  under a peripheral portion of the substrate, wherein the angled sidewall accumulates

byproduct deposition during plasma processing.



Brief Description OF Figures [0006] Fig. 1 shows an cross sectional
schematic of a prior art |ower electrode assenbly. [0007] Fig. 2 shows an
enl ar ged wpewm1afs46he portion A in Fig. 1. 5[0008] Fig. BCshsesioansoehl arged
view of the portion Ain Fig. 1 during a chanber clean process. [0009] Fig.
4A is a schematic graph of sputtering efficiency of a plasnma exposed '
surface as a function of ions incident angle. [0010] Fig. 4Bis a
schematic graph of relative ion flux received by a plasma 1l0exposed surface
as a function of ions incident angle. [0011] Fig. 5 shows a cross sectional
schematic of a |ower el ectrodeBJL‘gQ?’éF"yPB@h%}filﬁgwsan el ectrostatic chuck
with an angl i dewalk |y i JNA| ver hangi.n uhst yate.
(0012} Fig. BUQfloEEl phophar A sPratbitl sl b Rl AR R ot o
chuck 15 wi td3sanblgngl ed si dewal | during a chanber clean process. Detailed
Description @0013] Flrrg 1 shows a schematic cross section of a prior art

| over el ect rl88&7lasEigndslowsayenlarsed yige afthe RPHIWA IR Fvlof detail A in Fig.
1. A substr 0 : - sux f 0. For
pur poses of PettodiE P AUpBEHHEACR Y, SLRRBLHIGRUL IR, FhuRhe bnanter
substrate, tdleangBcceé38 may i nclude a pattern of grooves, nesas, openings or

recessed regi . in, fluidic communication.with a hel jum gas source (not
shown) . Det gf’ﬁ@ﬁoﬁlﬁs&‘\fl%aéﬁ}e&??ﬁr%ap&@??PBE@W% Iglsnront yPiameaxRred pat ent
No. 7,501, 6QQrfad¥lasd RELHOUSS ons ikidmbasded in the ESC 20 for

25el ectrostatically clanping the substrate 10 during processing. The ESC 20

has a verti d801¢]i denga$B i92schethatis gedphad relativeian, fldkureteigegbye psimag, a

peri pheral porti an off t he @ubftra%e 10 O%%Lhagﬁ s the ESC 20 and overlies an

upper suPf ac&PIFIGHIAEE BRI OONE ISR g the ESC 20, with a gap 60

bet ween the [gpPHr Bigl § Skvsid cRBEsdciBnA Wbsdnh Al fhdowEPBlebirld2sdribiguppor t ed

on a support nenber 40 and the gd&gwn ng 30 30 i s supported on a Support -
HexgY

menber 50. [QOMAISINEAN dlertipstaties ith ap ppgled sidewddpoghe pradmisuef awcunul at e

on a porti O%V%{]hahgﬁ‘g\éﬁﬁgt{'a?él sidewal | 22 exposed in the gap 60. Excessive
byproduct on the vertica

[0012] Fig. 6 shows a lower electrode assembly comprising an electrostatic chuck

15  with an angled sidewall during a chamber clean process.

Detailed Description
[0013] Fig. 1 shows a schematic cross section of a prior art lower electrode
assembly. Fig. 2 shows an enlarged view of detail A in Fig. 1. A substrate 10 is
20  supported on a support surface 21 of an ESC 20. For purposes of introducing a heat
transfer gas such as helium beneath the substrate, the ESC 20 may include a pattern
of grooves, mesas, openings or recessed regions 23 in fluidic communication with a
helium gas source (not shown). Details of ESC features are disclosed in commonly
owned U.S. Patent No. 7,501,605. An electrode 25 is embedded in the ESC 20 for
25  electrostatically clamping the substrate 10 during processing. The ESC 20 has a
vertical sidewall 22 and is sized so that, during processing, a peripheral portion of
the substrate 10 overhangs the ESC 20 and overlies an upper surface 31 of an edge
ring 30 surrounding the ESC 20, with a gap 60 between the upper surface 31 and the
substrate 10. The ESC 20 is supported on a support member 40 and the edge ring 30
30 is supported on a support member 50.
[0014] During processing, a byproduct deposit 100 can accumulate on a portion of

the vertical sidewall 22 exposed in the gap 60. Excessive byproduct on the vertical



WO 2011/ 065965PCT/ US2010/ 003013 4 sidewal | 22 can cause He | eakage fromthe
pattern of grooves, nesas, openings or recessed regions 23 and affect

el ect r ostwDi20110l6896pi Ng of the substrate 10. The bypr odu®CTasp@sion3olH0 can
be m nim zed by having a | arge substr&te overhang and precise control on
the size of the gap 60. However, in current sem conductor 5fabrication
practice, a wwdth of the substrate overhang can be as little as 1 mmin
order to maxi m ze device yield fromthe substrate. A substrate overhang
with a small width such as 1 nmcan |ead to byproduct accunul ation on the
vertical si gelgapll 22zapcaysefRigleakagedtam thepntigasel aovgsQmEsds, psendngsvoy iln Fig.
3, the bypr i ) by r ynni chanber cl ean
process,y?n?%%%%ﬁq%$§§%%3%%pggﬁgfg %é§5ﬁ3ﬁﬁgp%ﬁéﬁﬁgéﬁgﬁégfgph Shanber

Wi t hout t he bgpiledtictaieposiOl @cdnise mBim2A2d byMasingQ0laige subsrdit aserBamt 4nd
accelerated vertically by an electric field on the ESC 20 and sputter

and/ or cherripE’%EFﬁe)FOEEregP"c%‘é SH¢ Y dhrugap Qfle ddoweveron cuprent semaconglugtog chemat i ¢
graph shoW RErRRHbA Bk, ShidtH @ﬂﬁ%’s&ﬂﬁ%&‘{{v@ﬂlaﬁ% chilBe BY RERIS IADR! ©f
atons renove y an 151ncomng 1on) as a functidn of 1on 1ncident angles.
The angl e obrdenté oheroeizedevibeyichtfrol@nheswdnghte. isssitiaaengkthahgiwigen a ray of
ions incident ace and a_line perpendicular to the surface at the

n.a_ sur
poi nt of iném@h@gt.hslﬂf’ as hmmcan lead o hyprodud) agemulation op s waticals rel ati ve

ion flux reggiewad 28¥%t b et R RMCdesHE®OsSit 100 as a function of ion
fl

i nci dent angl es. H gher ion ux results in higher chem cal etching

20ef f i ci ency0018¢cdAmsshowman\Feg.t3, thad bypratistdiépoRiz 106 cambe taméved|Hyyrupaingl | el to

the incjdent direction of the iqgn 00, the angle of incidence i.s nearly
00, at Ui o BB RAHEPSFRE R IS PAShe M EHEPG HanE RERE BTOGEURS ng
efficiency ghfmb@witloutheRsabbtt€ 10 8nHIRESE 28! Tof200M8 thy plgdigte deposit 100
can lead to arcing, danmage to the ESC, frequent chanber cleaning, and

reduced ef f pedelaratpd yerticAy py as wiechicoidd on ity BSC Ramtspyttérrandbdi tion to
nen oo ML SURELARLE LTRSS RokBH T, Bl 4 SRR, A Bl
configured bgutRARgRERCiEAS (BRdbired b td Sichipe Yubibet BPatbhR réhadiEsy & ean
Pr OceSSiS - Incoming ion) as a function of ion incident angles. The angle of incidence or the
incidence angle is the angle between a ray of ions incident on a surface and a line
perpendicular to the surface at the point of incidence. Fig. 4B is a schematic graph
which represents relative ion flux received by the byproduct deposit 100 as a
function of ion incident angles. Higher ion flux results in higher chemical etching
20  efficiency. Because the vertical sidewall 22 is substantially parallel to the incident
direction of the ions 200, the angle of incidence is nearly 90°, at which both the
sputtering efficiency and the chemical etching efficiency are very low. Failure to
remove all of the byproduct deposit 100 can lead to arcing, damage to the ESC,
frequent chamber cleaning, and reduced efficiency of the plasma processing
25  chamber, in addition to non-uniform substrate temperature caused by He leakage
and unreliable clamping.
[0016] Described herein is an ESC with an angled sidewall, configured to enhance
the sputter efficiency during the chamber clean process.
[0017] An embodiment is shown in Fig. 5. An ESC 520 comprises a support
30  surface 521 and an angled surface 522 extending outward and downward from an

outer periphery of the support surface 521. The angled surface 522 is sufficiently
wide so that only the angled surface 522 is exposed in the gap 60 between the edge



[0017] An enbodinment is shown in Fig. 5. An ESC 520 conprises a support 30
surface 521 and an angl ed surface 522 extendi ng outward and downward from
an out er wennphesysof the support surface 521. The angl edTdisediaoaes’od2?2 i s
sufficiently wide so that only the angled surface 522 is exposed in the gap
60 between the edge WO 2011/065965PCT/ US2010/003013 5 ring 30 and the
substrate 10, i.e. the upper surface 31 of the edge ring 30 is
substantially co-planar with an outer periphery 522a of the angl ed surface
522. Preferably, a peripheral portion of the substrate 10 overlying the.
upper surf ac@g3P andsheswhistrate 1105 benthe upped swrfaceTHeofBCedROringd0 onpri se ot her

conventional features 5S5such as a tter.n of ooyes, as,. o j ngs or
recessed reﬁ}l%sﬁa‘snttlgﬂyi%f)'sﬁ%nﬁﬁgrl salﬂlr#)ug?é’ef]BPerHisg?? Pgﬁ}eia(]}ﬁ < Suﬁé“gg@'and an
enbedded el @@éfé@dfy,acpreriph@slt;soaﬁb@b'fmalshvstﬁk@rmmexg,@th%tuﬁﬁﬁ@u&ﬁcé@1 during
pr ocessi ng. [005152%t Because the ESC 520 is configured such that only the

angl ed sur f #aa Bpéthifeona } 4o apmg ekt (P A pan qomenriss Sithey conventionplsfertyres,
b d d it 0_0n.. | ! . In th
ohber 51 o Shbista BRRPGFURS ANkt obRindV 0K eE SUBhERR S8R0 of e

ions 200 i s safgredist distribuyioh o€ Hequat endiag bmbbdiedetittloie fangttdsaticilpce 522
and the support .surface 521, which is substantially smaller than the nearly
90 angl e of clamnipgihesubsiraie, L0 dudng Brocessiig t i cal si dewal | . The acute angl e

bet veen t he (GG} e f2uid:ARE EBES NG cbifetPARA ih A Whi AR aggléepggrfﬁéeﬁﬁi@b' y

from35 15t0 75, further preferably surtace 522
pref erabl y kamosad dudbgplasmapfod@Sbng of Hsubdtratechyproduce dppasiteti@icyudsromiy 0. 01

to 0.03,inch. JO0O1 Wil e e. ESC with angl ed si dewal|l has been descri bed

1 det atd "o b EheKEsiEbef 5 Lot R SOt RS i BB hS be.

appar ent t 0ahfleseirtkidnbedr itik 108260 is épB?&xiMﬁfe}fﬁ‘-% aemraag_ﬁ &Rgeémﬁef I cations
out departing

can be made, and egﬁw val ents enpl oyed, 20 wt romthe scope
of the appenuglad surddoes22Rod tlexsuppbe sutfiee Eigivbithss dehstdnitiallgsmialer than

TP el a8 ISP GO S o MR )
edge rings, beeph tHethngldddurRBE 52N 8nd thk uppoiuRfibd 506 2GS REII/ARPL §4003013 6
15 to 75°, further preferably from 45° to 60°. The angled surface 522 preferably has a

width from 0.005 to 0.04 inch, more preferably from 0.01 to 0.03 inch.

[0019] While the ESC with angled sidewall has been described in detail with

reference to specific embodiments thereof, it will be apparent to those skilled in the

art that various changes and modifications can be made, and equivalents employed,
20  without departing from the scope of the appended claims. For example, the angled

sidewall can be incorporated in other chamber components that suffer from

byproduct deposition, such as other types of substrate support (e.g. vacuum chucks),

edge rings, cbupling rings and the like.



W Claim 1.A substrate support, for supporting a substrate in a plasnma
processi ng chanber configured for etching the substrate, the substrate
support owopRpilgichys an upper substrate support surface @cwarssoionedis o
support the substrate 5 during plasmaéprocessi ng such that the substrate
extends outward of an outer periphery of the upper substrate support
surface, and an angl ed sidewal|l extending outward and downward from
the outer periphery of the upper substrate support surface, the angl ed
sidewal | configured to have an outer periphery substantially coplanar with
an upper surV ﬁ%éﬂlm an edge ring 10 surroundi ng the substrate support, the
upper surfage of er| her al
portion theclsubst'/;rxg't?D Sﬁqg&%ubbmm%?g#ﬂ%gp ﬂng aogm tr gg?asﬁa prcceﬁ?rllr} at es

bypr oduct dehasbérn configuredrfgr abhmgmhqomxbs&am thg sulis'ﬁraéé stppois 4o ﬁaﬂhg. support
of claim1l, wherein an acute angle beéﬁp\/\@en t he an | ed sidewal| and the
upper substrate SEPPBFES é‘ir?tﬁélépl?os“ $Wr e dungnsiopsd OSJPpPﬁéhgﬁ‘Mﬁa@te suppor t

of claiml, dwﬁﬁggidanﬁ r854life 31 Itﬁatbtﬁt': a{J&éégm' gva%g%%ohte?“d the

upper substrate”support sur S from4 € Substrate
support of @edapery of thearppiensubistratasgpput sirthevednd has a width from 0.005 to

0.04 inch. 5. The su rt of clai wherein the angl ed
sidewal | has a V\Aaﬂtaﬂggé %Pﬁab‘ ?epﬂﬁalgc%‘gaﬁdr?&ﬁ]d%“@wﬂgmgu theoute support of
claim 1, fumeAghersFBid dp egsubaaategggﬁc}?gnﬂce%é a8 SAEWINCER fRed to

el ectrostatl cally clanmp the subst | east onhe groove, nesa, opening
or recessed hﬂégalbﬂutﬁhpftrnéleupﬁé)stasuaié}t ¢(&11§1a898nhmnompes arfacef an Iaégfgmmg)ve

mesa, Ohg ni N lindis ec %Ss%gstra?eqéu%%opf he IpQr sfurfajxce of the edge ring facing a lower

surface of a peripheral portion the substrate,
wherein the angled sidewall accumulates byproduct deposition during

plasma processing.

15 2. The substrate support of claim 1, wherein an acute angle between the angled

sidewall and the upper substrate support surface is from 35° to 75°.

3. The substrate support of claim 1, wherein an acute angle between the angled

sidewall and the upper substrate support surface is from 45° to 60°.

20
4. The substrate support of claim 1, wherein the angled sidewall has a width
from 0.005 to 0.04 inch.
5. The substrate support of claim 1, wherein the angled sidewall has a width

25  from 0.01 to 0.03 inch.

6. The substrate support of claim 1, further comprising:
an embedded electrode configured to electrostatically clamp the substrate;
at least one groove, mesa, opening or recessed region in the upper substrate
30  support surface, the groove, mesa, opening or recessed region being in fluidic

communication with a helium gas source, and configured to effect heat transfer



comuni cation with a heliumgas source, and configured to effect heat
transfer WO 2011/ 065965PCT/ US2010/ 003013 7 between the upper substrate
support swofateesssd t he substrate during pl asna processiPog/US2010/0T3va3
substrate support of claim1l, wherein7the substrate support is sized such
S5that a width of the peripheral portion of the substrate overhanging the
substrate support is 1 to 3 mm 8. Alower electrode assenbly in a plasm
processi ng chanber, configured to support a substrate during plasm
processing, the | ower electrode assenbly 10 conprising the substrate
support of &etavesn theaunpenpubstiges suppert sunface @ndithrsubbisats dbgng atasmsuppor t
wher ei n: a.EeripheraI portion of the substrate overhangs the
substrate sBBﬁ%F?Z%nd overlies an upper surface of the edge ring;

t he upper surface of the edge ring is substantially co-planar with the
outer 15periphery of the angled sidewall of the substrate support. 9. A
net hod of rédmovi ?/T@ewlp%t@mpa@péglaumdn whereimihesubstexie sinpevias pized sudhe

substrate s rt. of j t ILSI NG, o nerating a
ol s abov ok AcigorithEhBidrert BEITR Jiife ARERLCHPlfapging the e
20bonbar di nguppoet iy poddust deposition with the plasma

8. A lower electrode assembly in a plasma procéssing chamber, configured to
support a substrate during plasma processing, the lower electrode assembly
10  comprising the substrate support of claim 1 and an edge ring surrounding the
substrate support, wherein:
a peripheral portion of the substrate overhangs the substrate support and
overlies an upper surface of the edge ring;
the upper surface of the edge ring is substantially co-planar with the outer

15  periphery of the angled sidewall of the substrate support.

9. A method of removing byproduct deposition on the angled sidewall of the
substrate support of claim 1, the method comprising:
generating a plasma above the substrate support without a substrate thereon;

20 bombarding the byproduct deposition with the plasma.



