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carbide, and mechanical treating, e.g., grinding, of the silicon carbide, the components include
free-carbon in the interior and on the exposed surface. As used herein, the term "exposed
surface" means a surface of the component that has been exposed by removing material from the
silicon carbide component by a treatment, e.g., by mechanical griﬁding, and that has free-carbon
on the surface. A preferred method treats such silicon carbide component of a semiconductor
processing apparatus to remove at least substantially all of the free-carbon on the exposed
surface.

A preferred method of removing the free-carbon comprises heating a silicon carbide

component of a semiconductor processing apparatus including free-carbon in an oxygen-
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silicon carbide component that has been treated by a preferred method of removing free-carbon
is provided in the plasma processing apparatus. The method comprises processing a
semiconductor substrate in the plasma processing chamber in which the silicon carbide
component is provided.

In another preferred embodiment, prior to processing production semiconductor
substrates in the plasma processing chamber, the chamber is plasma conditioned. The plasma

conditioning comprises successively processing dummy wafers in the plasma processing
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clampinvgmettmalshy spaeadechanical chuck or an electrostatic chuck (ESC), for clamping the
substrate. The top electrode can be part of a showerhead electrode assembly for distributing
process gas in the plasma chamber. The showerhead electrode assembly can include vertically-
spaced baffle plates to control the supply of the process gas to the showerhead electrode via a
showerhead top electrode.

Semiconductor substrate processing apparatuses can also include components
constructed to confine plasma in selected regions of the plasma chamber, such as in a zone

defined by the substrate on the substrate support, which typically includes an edge ring, and a

plasma confinement ring assembly.
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stoichiometric composition. It has also been determined that unless such free-carbon is removed
from at least certain portions of such silicon carbide components, the free-carbon may be
released as particles when the components are used in a plasma environment. Release of the
free-carbon particles can generate adders, which can contaminate semiconductor substrates being
processed in the plasma environment.

It has been determined that silicon carbide compoments containing free-carbon can be

treated to remove the free-carbon from at least the exposed surface of such components. It has
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free-carbon does not completely solve the particle problem because free-carbon located in the

interior of such silicon carbide components becomes exposed as plasma gradually erodes the
silicon carbide. Generally, however, less interior free-carbon than surface free-carbon is exposed
to plasma at a given time.

It has been determined that plasma-exposed silicon carbide components of a

semiconductor substrate processing apparatus that contain free-carbon resulting from incomplete
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conversion of carbon, such as graphite, can occur, resulting in free-carbon distributed in the

or less.

interior of the component. The interior free-carbon can be exposed by mechanical treatment. A
preferred embodiment of the methods of removing the free-carbon comprises heating the silicon
carbide component in an oxygen-containing atmosphere at a temperature and for an amount of
time effective to remove substantially all of the free-carbon from the exposed surface. The

heating preferably also removes at least some of the free-carbon from the interior of the silicon
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removing the silicon carbide. Preferably, the chemical solution removes less than about 1% by

weight of the silicon carbide. The chemical solution can be any suitable chemical composition

that is effective to achieve this result. The chemical solution is preferably an acid solution, e.g.,
a solution containing nitric acid, sulfuric acid, or the like. To enhance the rate of free-carbon

removal, the chemical solution is preferably heated to an elevated temperature. The treatment
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substantially all of the freecarbon
plasma processing chamber, which contains one or more silicon carbide components that have
been treated to remove free-carbon, is plasma conditioned by processing dummy wafers. The
treated silicon carbide component is preferably placed in the plasma processing chamber before

production semiconductor substrates are processed.
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containfn%esilfc%ﬁ'ggl%ridé éorrﬁioneﬁtg ShUIDELAtO] to remove free-carbon can preferably have
a thickness of up to about 1/4 inch. Thicker components can also be treated, however, such as
by the above-described treatment in an oxygen-containing atmosphere.
In a preferred embodiment, one or more silicon carbide components that have been
treated to remove free-carbon are installed in a semiconductor substrate processing apparatus.
One such exemplary apparatus is shown in FIG. 2. However, the silicon carbide components can

also be used in plasma processing app aratuses having other constructions than shown in FIG. 2.



hours that a plasnma was generated in the plasma
reactor during the conditioning), and the nunber of

we oo opEnI i cl e adders was further decreased t oPEDUS200H037945
by extendi ng the duration of the conditioning. As

T s oS b T TR ot ety 1,
LR G e T

electrostatie ehaek, haningasildibghein déod20n whiena siftseatepe.gy, a 48miRpnductor
hours of plasma conditioning.. Accordi

. i ngl removal of

wafer, is pppPFied belavhia sharebeghelpsitadeassrmbly {f Thp gbSIra(e support can also

include 9%?1%%@%& %@nﬁgllﬁg UL 1o g}altfﬁje o tﬁ@su@stﬂlt?.sf‘@r SRS Shd Wibstrate
chanper. "SI'Trcof carbrrde conponents of sem conduct or

supporteh fichrlee wifRe BsKsiig heliparsapplyagstbinad controllieat traafee detween the
to renmove free-carbon by the above-described neth

i hod .
substrate gad theehupkitangdfas adwet ransferdiid sippbasysicen ppegakls o @5@33& a fluid,
istribution e ge rings, focus rings, plasm
-8 Wage t}qo gﬁéh Sl%b?‘lﬁggse,ﬁg?]%?fber liners, electrodes, wafer

RASGBHS SniisIaR suitable RIRWEde HsasbB i erlgenthe trattdslirohearbide
wal | s. Exen‘g(lbgr aéconponents of sem conduct or. substrate
a,

componghisceishiasd e saw be Hepd ip described M eaBepiyuERdd)-S. Patent

escri bed in U, Pat ent . 6: 1. which is
No. 638,757 Sgh Birupertrt e aarelioef Ry, ra ) The
$hé sAvrEaddalsltrode BRI $0 eanbdproridedrin ansstyph apsanianatiuctor

sizes. The free-carbon containing silicon carbide
substrate prqusssimg apnanats Hy whichedireepss g2y 18 disiibytedeve grssaicoaguctor

referably have a.thickness of. up. a ' o
sseaf, SO AN BLFE e B PP BRI byt 26y, cpacive
couple adia 1cRBtoRD WY RcH S 6o plasiBaEdaBIdLs, BTRRfbactors, and the like. The

oxygen-cont ai ni ng at nosphere. In a preferred

showerksad @ltictrode assemblyoi 0 shyrven isia dopsrmalde bitid. ee.dhisaprlagesl periodically.

t hat . have been treated to.r ve free-carbon.ar
Becauss GSLPY ERpepay SRR LERAUATISE et PTG PORRAEH fygmber, for casoof
replaceﬁ’l%ﬂ@ﬁﬁtd%r §81c8 bF e WRHRAY eRBRSdAT (HSanl e tSha¥Mtd Nsupport ring
FIG 2. wever, the silicon carbide components can

12, suclabso gtaphits supriont g dyanp switdbdstcolyiapp anelt asdusanigstergeric joint, as
d _bgci?h?r constructions than shown in FIG 2.The
escribedhle¥nduct or substrate processing apparatus incl udes

Fhe Wrﬂ@%ﬁ%ﬁ%tﬁ%rl@%oﬁﬁ%ﬁ 41C3) ﬂslod pluvhr Gk A %@bﬁaiﬂglz having

use strate support i1ncluding a chucking

a ﬂangegis @Impedlrby eclgmpimring bEto ostperaturetvontolldtavemberal 4, segh as an

. bottom el ectrode on whic substr.at .g., g e .
sluminga SRR ETOHS HAY GFSSHEES DL DO f B TS S Fmid or &2 i
ﬂowed.ie ﬁgf%fgg%?%%ﬁmybe]c%cuﬁ% ilﬁ l‘ﬂl’?@&fo{’l’ﬁhlg cRHBRY 13 GPRaRl flet/outlet

atures for controlling t enper at ure of
connectitis 1Sab X phsma cenfinaxarnping astehbly UD stchatieg s spplorf plesina

et . 35 D2kl e Rl LA Syepl 215 LG e oo
conﬁneg%gfg%%sz&?{ Y mﬁ‘dé?@%agfogéﬁﬁﬁ?f&li bitinChs SRR Ysilf6nlcatBide, and the like.

o circu
The plasma confinement ring assembly 17 is attached to a dielectric (e.g., quartz) annular ring

18, which in attached to a dielectric housing 18a. The plasma confinement ring assembly 17
produces a pressure differential in the plasma chamber and increases the electrical resistance
between the walls of the plasma chamber 24 and the plasma, thereby confining the plasma

between the showerhead electrode 10 and the bottom electrode.
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which are manufactured by the assignee of the present application, Lam Research Corporation.

Because the electrode assembly is a consumable part, it is desirable to use non-
contaminating materials for the parts of the electrode assembly that are contacted by the plasma.
Depending on the process gas chemistry, such materials are preferably aluminum-free
conductive, semiconductive or insulating materials and can include, for example, glass, ceramic
and/or polymer materials, such as single crystal or polycrystalline silicon, quartz; carbides,

nitrides and/or oxides of silicon, boron, yttria, ceria, titanium, tantalum, niobium and/or

11
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The elastomeric joint can comprise any suitable elastomeric material, such as a polymer

material, that is compatible with a vacuum environment and resistant to thermal degradation at

high temperatures, e.g., above 200°C. The elastomer material can optionally include a filler of
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11zirconium suicides of titanium tungsten, tantal um
and/ or cobalt; dianond, and the |ike. Mterials nmade
w@Roosiosizeon, carbon, nitrogen and/ or oxygen arBCTDS1004/037945
preferred for surfaces in a plasna reacti on chanber.
: Le tric caonduct i v
elecm-ggﬁ%gt!l {;11 trhsglglg lﬁg%ng&t?vae 102 59T é%herpé d?ﬂg{ ﬁlé(f as wire mesh,

woveg by dralvosél ceRIubti e fashb | @@ hCRk | [ethet @&illscts‘aEQh@lelaﬁomenc joint are
having a uni form thi ckness fromthe center to the

descrlbed t’ﬂr C@@l@@nb'ﬁé)vr@éfU SHBstentaYo. 6607867 pwbish igincarporated herein by
refereRONUN s en re m.t h| ckness (e.g., stepped el ectrodes
escri ' U.S. Patent No. 6, 391, 787) can al so be
uged s111@bﬁ E@r‘bﬁﬁi cotioREntd kifat AR Ren ‘é‘ﬂe@t@& E&@ﬁﬁv\é"ﬁe@@ﬁﬁbon can be
rocess gas distribution holes could also be used with
provufelden plasmamydesssing ehdshlyers lasedrfelf wriond pblﬂll’n@ oirovesses inchaling plasma
ctr.ode

etchm'glo vgp?q@dlgl?:c%%agmr gg‘ﬁf (i)t&{i gﬂﬁg? rag(/ilﬁ,ge:% g %%nna?ed silicon oxide
F SGj1 @Mdéiﬁd%llﬁioﬁ%x?&d s&ﬂhsafs rsilféHﬁ RSk %%ﬁ@neglﬁég (SOUNPLNERY %Iasses

a process V\IF” chis energl zed the el ectrfode an
such dsdonm whqspla@ﬁaﬂmtetgﬂm (BRRG) and }Ilimapﬁa&r sibeateglhss (PRE); doped or

undopgy SRl gy vilider POe faS L R WAPRE LGS dlspryige sicon xide, and
the 1ikRS SR RliledtRE 4 Jinkhife SHRWE é’)ﬁ&ﬁﬂorﬁé ?ﬁg&gﬁﬁenﬁn dl“ﬁegﬁelectnc

support ring 12 shown in Fl ower he
material eant ovedee 40onduativebresenricohdudive matooaider,tsoch heof polycrystallme

e 44 by an elastonerlc oint 4 whi ch
5111corbg€$ %é:a%% ? AUt Ol titanuuing qnnnxﬁi%deamn ?ﬁé‘ oys thereof;
mtndé’seéifcﬁsds ﬁ%ﬁﬁh%ﬁﬁecﬁﬂt¢f}ﬂ%ﬁéﬂe@§&!{;&g it YRR CJU&PZ%IIICIdG,
bet ween an | nner wa shown an outer

tungstﬁﬁ) smbldbhmonmm sﬂlcr@ ddl thEdikh Rod 1hst516bepﬂ1@ dae dafibubion system
bl e, out 30 mls wide, which allows the

a ssi
can beeqsﬁgg ri%l?sm%etlc@lnﬁ]a ARPGene §YRGIUCe . g. about 2 mt hi ck

B i R A e
apparauds.aStéh pllaana beocessifgeapparatizesitypall) Roved HighhendrBy bdigces that use RF

recess 48. The recess forned by the walls can be
energy, IIFKONEN G CBEFEY/ ra?fgneéw é’leldSa%@Jhe bikeda Homﬁlgbéerﬁr%plaa@a For

1nstangedﬁ$5hnd sR?% an)td ?«%{‘/ élq’ttgtrﬁa?{?fﬂn&l ceo%éleﬁtprla%ﬂ%t(q‘

ring, but

whichyehlsa bahlhew 1h&\hc&ivle1&ecdﬁplealmmaheﬁm¢ Bn El&&rcﬁi-@fdldtﬁﬂﬁe%ance (ECR)
and the support ring 44 durlnggtenperature cycling of
plasmg fracioncalisaR @lasmadtcinrcorbs ko 9n¢@ammﬁ@f aivengpwmplasma

proce g5 4 AR SO BRI SRk RSl ovmed
U.S. Patznt Bsaspbe,723 fwiibleisshespsata heﬁeuus;aﬁbf&r@ndylﬁm%ﬁu@fy 8
inch wafer, the electrode can have a dianmeter slightly

| Bheprepen’ imysation bag brendlsscribad vstlthere@mg@tq pnefqm@d@a odiments.
Howe@e@ 1{? “ﬁ I\Bﬁe %J&hl :ap}tga?r%étl tgﬁﬁeorg% aglﬁ]ﬁ? )}1 \?% ggt tfxallﬁt i p%gmble go embody the

€ 'suppo
invention in specific forms other than as described above without departing from the spirit of the

invention. The preferred embodiment is illustrative and should not be considered restrictive in
any way. The scope of the invention is given by the appended claims, rather than the preceding
description, and all variations and equivalents which fall within the range of the claims are

intended to be embraced therein.
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than about 0.5 inch. The el astoneric joint can
conprise any suitable elastoneric material, such as a
w@eioposr7odat erial, that is conpatible with a vBCT/IUR004/037945
envi ronnent and resistant to thermal degradation at
[ t ures, e.g., above 200 . The el ast omer
WHAE&?(IQIT@WQﬁépr onally include a filler of
12el ectrically and/or thermally conductive particles
or other shaped filler, such as wire nesh, woven or
nbn- wodehciben @liesmaréng Ges-rasbomfiomtardlidonicarbideiearhpament of a
somiofEh ISyl 834 i Bt o8 95 S R5nl P porous
includinpcar inefdE 86k Aee:qioBeddrf-88, SheAGEor Chrbills c&Rpbhcdl trclulilf free-
silicon carbide conponents that have been treated to
carbory igrih¢ B1ten@end snionepesebeirfeo hemdthod cpinassmg treating the silicon
. .processi ng chanbe sed far.variqys pl as rocesses
carbidR RSB0 FEAEHTR 5L Rort SRy A oB R e BT 58 SR50Red surtce,
materials, such as doped silicon oxide, e.g.,
fluorinated silicon oxide (FSG; undoped silicon
oki de, Thesiethed ofidlaiooh vdhienein tee; sikginvadidgtassoneBSmade by
.silicat.e gl.asses, such as boron phosphate silicate
reactios ﬁleflglggﬂﬁc%&épﬁﬁg’é Usi|jcate glass (PSG); doped
or undoped thermally grown silicon oxide; doped or
undoped TECS deposited silicon oxide, and the I|ike.
The di Ehenethiod of Gjbeint & wheodini tie thaating corpudsss hestitss the silicon
..and/or arsenic. The dielectric material can overlie a
carbidg ETARRATY I Y OGRT-COMAIRS AmosRheE 4t a|teTpgrafure anlier agamount of
time efctRehY FENSAubltRfiatly I he FEL-SrBon S5GMHt f’esa]sﬁjhé' Bk SB48 surface.
copper, titanium tungsten, nolybdenumor alloys
thereof; nitrides, such as titaniumnitride; and netal

sui ci des, suc t.itani_um suici de, cobalt suicide
thngst b WG s i 3 BYiSTRInThs dFEperatiraimdiammabaut U50°C to about
o~0OL.. 4 b hat&i '
12007 e BB 00 g T8y 200 & R T bE MR 6L REF2 howss 0
about Palmdre a hi gh-density plasma produced in various types

of plasnma processi ng apparatuses. Such plasnma
processi ng appar atuses typically have hi gh-energy

urc n ./ ve ener netic..

rel dorn el 3P i S Mo B A Ca P onraERghe Sticon
carbiddF@mpdighewitk a chégivaleistdnythi ia sfectia fo RendeQdbaaediall) afl of the

t ransf or mer coupled@glasna (TCPTM, which is also _
free-caghqm) faemiah kpgsttthe expesedwysface withautrmabstaatiallymemaving the silicon carbide.

el ectron-cycl otron resonance (ECR) plasma reactor, a

hel i con plasma reactor, or the like. An exanple of a

6. gh- fTiemethas BRCRIAAS S¥hierteh f RRAM A cd st Heat ¥ 9Bicon

.,a high-density plasnma is disclosed in commonly-owned
carbide gompamgnieyith mp oxwEe8 pdasTRao rehdsrsubstantiedlyrabloyfabeftee-carbon from at
' eference in its entirety. The present

bamjh?%%@%%ﬁ%ﬁdﬁgg been described with reference to

preferred enbodi nents.

7. The method of Claim 1, further comprising conditioning the exposed surface of

the silicon carbide component with plasma after the treating.

8. The method of Claim 1, wherein the free-carbon is in the form of carbon particles

and/or carbon clusters and the treating removes at least about 90% of a number of carbon
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However, it wll be readily apparent to those skilled
inthe art that it is possible to enbody the invention
wo poospswddi c forns other than as descri bed aboR€T/US2004/037945

wi t hout departing fromthe spirit of the invention.

., The preferre nbodi.nent. i s_.illustratiye and, should s
particlgh i df Bt TSRS F izt PURS 140 SRt Sl TS SESsE ofhe silicon
carbidd Bmpdtiantion i s given by the appended clainms, rather

t han" the precedi ng description, and all variations and
equi val ents which fall within the range of the clains
e i ntende 0 .enpraced therein. 13WHAT | S CLAI NED
i e Wﬁ&%ﬁéaf gfa Che the sticen cydiderGogrAoReicoPIs
essentiGfy B 4R cHPIRORAE Bhd Be ReiBfignonduct or substrate
processing apparatus, the silicon carbide conponent
bei ng porous and including an interior and an exposed
surface, th i licon carbi de_ component . jncl uding.
e ecatsome %ﬁg ©h @fallmlemhsma% sgigon ﬁ@b&@wgwn@%ﬁ% sflgcted from
s ] . 1 b
the grol ol GEMRC Bl Bl b Aot Rlde s FRHEF Rl onfinement
ring, edgeardng; dsdms mingnbdchingeplpe scbdmber liree,eclectrodd,heafbiepdieude diisert,
.. CTaim1l, wherein the.silicon carbide conponent is nade
windowyplagmg pGresh, 3yt e geankergyallsi | j con vapor with carbon. 3.
The nmethod of Claim 1, wherein the treating conprises
heating the silicon carbide conmponent in an
OXly g€enA eilitbaicaibity cdhipdaphier e sethicandi@iaeuBttitep@bebsingapparatus,

_.an ampunt of time effective to renove substantially

the siligen caspidegempprqut bgine FATIUS 6hd sRMPIEHRE an Héeriox 9Bd ag exposed surface,

i ) ) f. ' rei ) e
e s L858 oo TS o8l o hBID Pp IB 1fslein  stion
carbidd ¢cmnpaaieatincBAHg free-clpsuitin IiateridRdii) reatedRLUBIbdWe ahig¥Posed
is fromabout 2 hours to about 12 hours. 5. The nethod

surfacedfavagaires-qarboinidieesin apg &iil) freated treneivp theslses-easbaratich flapt at least
the sil.icon r bi. 0 epat wiih a chemcal solution

the exiopéy Sirblegf ubFROUAE SRR b &Ity ahl of the
free-carbon fromat |east the exposed surface w thout

substantially renoving the silicon carbide. 6. The

et hodllesf siltami aarbidewampednent ¢feClaine bt rvdherein dpsiligmscarbide

treati t si]icon carbide co ent. wit.h an o en . .
compopfei 3 sélebstd e E00n PRI e of O TRRRCH ey AP HBRc Bt Bfmt rine
edge nféfqeb@ mll% BatkihdFlafX DRSSt BHES Sl6@rodé; wifee Pa@%agboiqs&f, window,

aim1, further conprising conditionhing the exposed

plasmagygrdeacandyf chiambesiviallcon car bi de conponent with pl asma

after the treating. 8 The nethod of Claiml, wherein

the free-carbon is in the formof carbon particles

13. A semiconductor substrate processing apparatus comprising a plasma processing
chamber and at least one silicon carbide component according to Claim 11 in the plasma

processing chamber.

14.  The semiconductor substrate processing apparatus of Claim 13, wherein the

plasma processing chamber is an etching chamber.

15. A method of processing a semiconductor substrate in a plasma processing
chamber of a semiconductor substrate processing apparatus into which process gas is supplied by

a showerhead electrode assembly including a showerhead electrode, a baffle chamber through
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and/ or carbon clusters and the treating renoves at

| east about 90% of a nunber of carbon 14particles
wa@easos07¢ar bon cl usters having a size of at | eBST/USINOU037945

50 min the interior of the silicon carbide conmponent.

.+ 9. The nethad. o aim1 rein the.silicon carpi
which Bioet S tan s e S Bibh e R ot oo G s R e
accordiftetofClain ¢2HP®B bafkle chalBeTBihAGhEd clhigingt, Wherein
the silicon carbide conponent is selected fromthe
group kleeisg spravicién senpadriduetop bakisratsfonza sihsivase bappdrt in the plasma

eJechro e assenbly, plasma confinenent ring, edge
proceSP]inﬁﬁ, M8Cus ri ng, backing plate, chanber I|iner,
el ectr ﬁﬂ)ﬁlyiﬂ@r@ées?r%%ﬁ&ﬁthb BEBTclchaifbBid 1 prid RS %3% cjpassing through
_screen, and a chanber wal . 11. A silicon carbide
the silicomrpahaietbalie plate énto aspacedtctweauibs sitietrecarbide bsflemdate and the

rat us e si]icon. carbide.copponent heing porous . .
showe}RR8 e o Igmah by RS dironli i SO Pogute i Ra2ad il an inerior
of the Blabh& ProcERidY GambefAAgENt having been (i) made by a

process that results In the silicon carbide conponent
i ncl udpnogesking ¢hecap thamionsemvendudt@rsubstraté with the gratesd ghopassing
grod ce ﬂp &xgose surface having free-carbon therein;
throug ﬁ%e%om %Rd 8i5FEF% 0 renpve the free-carbon such that
at | east the exposed surface is substantially free of
the free-carbon. 12. The silicon carbi de conponent of
AGi m Thenhnethed nf CleémdliS| further cangrisies ctcliipg aéayer bBdielectric material

sel ect.ed fromthe grou onsistjng of a baffle plate

on the grofugtion,seyremdyeios glbeFrgw y sgla@l&ng%ngl?owéa thershyerhead electrode
| : : r age

sch ARSI R Sl PR O LM SRea L o2
semicohdsetnr subistiatet or substrate processing apparat us

conprising a plasma processi ng chanber and at | east

one silicon carbide conponent according to Claimin

t pl I: c T ' Jct

) AR LOEE Y AR o g LT RIANG B prsma
procesting chdrastpripr Rasssh@ thepheduton seniaondicotisiigstiatedie substrate

15. A nmethod of processing a seni conductor substrate
support {1 the plasgigprosesirsdiambeshanber of a seni conduct or

substrate processing apparatus i nto which process gas

is supplied by a showerhead el ectrode assenbly

1 8¢ udiThgmthed@eieaty, et AdelasthardhfiitienmaoRPrises

t hr ough 15whi ch process gas passes to the shower head
succesgVely Presgesingdanmy syafere ghthe atasing @rergssing chsingres before processing the
produc?riéﬁ %%rgdcg) c(;l%%)?olrg}l s'éx.@te% %vh'erneiﬁ Q Ielul’?l grfc;f%dger]ral)n;.ftlecrlés }}ar\]lleng a size of at least

about 0.2 pm deposited on the dummy wafers is less than about 20 after plasma conditioning the

plasma processing chamber for up to about 2 RF hours.
19.  The method of Claim 18, wherein the number of the adder particles having a size
of at least about 0.2 pm deposited on the dummy wafers is less than about 10 after plasma

conditioning the plasma processing chamber for up to about 2 RF hours.

20.  The method of Claim 17, wherein the silicon carbide baffle plate is placed in the

plasma processing chamber before plasma conditioning the plasma processing chamber.
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pl aci ng a production sem conductor substrate on a
substrate support in the plasma processi ng chanber

WG applosi7ng process gas into the baffl e chanberPCT/ii82004/037945
process gas passing through the silicon carbide baffle

te int bet t i bi de baff |
ot o AMLRLSERERP R olRoErbfe ShbP o Shadetopiirybstate
proceshiihg(aﬁﬁﬁaﬁlbﬁ;oﬁ{ﬁmﬁfghead el ectrode and into an interior
of t

e plasma_processing chanber; and processing the
pr oducmpking $siHicon sdibpidemonmpahett batagprogashthahespltvingss silicon

carbiad SRR} R & o tii i aR RS DL Nge SomRg B
of di efetfohirgla FoHi6H bPthe @iﬁc&ﬁ@ar@fd@@H{i%bﬂé’ht%@ RIABIMEE Yosed

substrate by supplying RF power to e shower head
surfacehaving feecabohthehean; tde process gas fornms a plasma in

contact with an.exposed surface of the sem conduct.or

subst r &faLme 21'73 SIIT%P@IE%WHH?OD@QP Argve ?tﬁ?%sﬁ gﬂ)stanually all of the
ﬁeecé%ﬁﬂ%ﬂﬁkQﬂp&ké%ﬂﬁmﬁPnditiOning the plasma processing

chanber prior to placing the production sem conduct or

substrate on the substrate support in the plasm
od_of Cajm, wherein

plocessin h .. ...The net
tte pl @_&@e@sﬁ G {%ﬁ%ﬁ%gwgﬁrﬁl&rtpg gdicgn ezrpileicompgnent is made by
reactio@ﬁgﬁtgléﬁé GQSiHéUWaPW%ﬁﬁ SarbBn.t he plasma processing

er before processing the production seni conductor
substrate, wherein a nunber of adder particles having

size of at le .about_ 0.2 mdeposited on the du )
er sTfresme@e% 0? ﬁ #potvhergiy the fréftnm REIPEISEDhRATIRE 8%011

i RS 41 ST RIS 05 TR0 gd g
time efféctivh ¢o matee spbstdrtialle all battefgpeaatbondiraih ableadt @RS éxpabed durface.

0.2 mm deposited on the dumy wafers is | ess than
about after plasnma conditioning the plasnma processing

anmbey f t . T th
&5 m By eptP el 1S o Ryl i Fa PP AL 1o o
1200° @) @i bbodt 360 PC 86 Soup9OI-Es shd the@hastBes et & RollaBSHER hours to
condi tioning the plasm processing chanber. 1621. A

about sy of maki ng a silicon carbi de conponent of a
sem conduct or substrate processing apparatus,
conprising: making a silicon carbide conponent by a

[P50c esEhetrhéthod 65014 2 'whdteinghd iréAihg GRS CRAPRAAE Me silicon
_.including free-carbon in an interior of the silicon
carbide-gpmpogentciity  ghernical solution that is effective to remove substantially all of the

free-carbon from at least the exposed surface without substantially removing the silicon carbide.

26.  The method of Claim 21, wherein the treatment comprises treating the silicon
carbide component with an oxygen plasma to remove substantially all of the free-carbon from at

least the exposed surface.

27.  The method of Claim 21, wherein the silicon carbide component is selected from
the group consisting of a baffle plate, plasma confinement ring, edge ring, focus ring, backing
plate, chamber liner, electrode, wafer passage insert, window, plasma screen, and a chamber

wall.
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renoving a portion of the silicon carbide conponent to
produce an exposed surface having free-carbon thereon;

w@pwsnsEes i ng the silicon carbi de component toPCEDB2064/037945
at | east substantially all of the free-carbon on the

expos surface. 22. .The nmethod of Claim2l wherein .
TR TP mBE Brerae LB RRY whiny e o P Hegacaly reating
the sil¥h tA1BRle T oRbosdt k& RMtBRACoMChBiRALEMem23. The net hod
of Claim 21, wherein the treating conprises heating
the silicon carbide conponent in an oxygen-cont ai ni ng
at nosphere at a tenperature and for an anount of tine
effective to renove substantially all of the
free-carbon fromat |east the exposed surface. 24. The
met hod of Claim 23, wherein the tenperature is from
about 750 C to about 1200 C, or from about 800 Cto
about 900 C, and the amount of time is from about 2
hours to about hours. 25. The nethod of d aim 21,
wherein the treating conprises contacting the silicon
car bi de conponent with a chem cal solution that is
effective to renove substantially all of the
free-carbon fromat |east the exposed surface w thout
substantially renmoving the silicon carbide. 26. The
nmet hod of Claim, wherein the treatnent conprises
treating the silicon carbide conmponent with an oxygen
pl asma to renove substantially all of the free-carbon
fromat |east the exposed surface. 27. The nethod of
C aim 21, wherein the silicon carbide conponent is
selected fromthe group consisting of a baffle plate,
pl asma confinenent ring, edge ring, focus ring,
backi ng pl ate, chanber liner, electrode, wafer passage
insert, w ndow, plasma screen, and a chanber wall.
1728. The method of claim 21, wherein the renoving
conprises nechanically treating the silicon carbide
conmponent to renove silicon carbide therefrom 18
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