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t he substrate and the first yttria-containing coating.
The boRkHe feyegnent can be, for example, a dielectric window, chamber wall, chamber

liner, substrate support, baffle, gas distribution plate, plasma confinement ring, nozzle,
fastener, heating element, plasma focus ring, chuck, or a plasma screen of a
semiconductor material processing apparatus.

Another preferred embodiment of a yttria-coated ceramic component of a
semiconductor material processing apparatus comprises a substrate comprised of a
ceramic material; a thermal-sprayed first yttria-containing coating on the substrate; and a
bond layer comprising a multi-phase oxide of the ceramic material and yttria at an
interface between the substrate and the first yttria-containing coating. The bond layer
having been formed by co-sintering the substrate and the as-thermal-sprayed first

coating. In another preferred embodiment, an exposed surface of the yttria-containing
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havi ng been formed by co-sintering the substrate and
the as-thernal -sprayed first coating hi another

w@e@sm627681 enbodi nent, an exposed surface of tPET/US2004/041206
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FIG 1 shows a preferred enbodi nent of a yttria-coated
capasrdcudaariibny ttisrepufgingeg eoating Sy aalesnmepngitioning treatment to
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ceram ¢ conponent including a substrate, a first

ttria-containing coating on the substrate, and a
BRIBFDESCRBTION oF BRAWINGS

FIG. 1 shows a preferred embodiment of a yttria-coated ceramic component

including a substrate and a yttria-containing coating on the substrate.

FIG. 2 shows another preferred embodiment of a yttria-coated ceramic
component including a substrate, a first yttria-containing coating on the substrate, and a
second yttria-containing coating on the first yttria-containing coating.

FIG. 3 is a cross-sectional view of an embodiment of a gas ring apparatus for a

polysilicon etching apparatus.
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second yttria-containing coating on the first
yttria-containing coating. FIG 3 is a cross-sectional

wo e@doaf7sen enbodi ment of a gas ring appar at usPEDUSZ04/041206

pol ysilicon etching apparatus. FIG 4 shows a
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fasteners, heating elenents, plasm screens, and the

| apReratuses. sﬁwxcmplarxyormporwnﬁr@ﬂeml@@ brbudinethmited te parts of a
t t. 65 d S

I R R T TS .

Yehiimbacwallsa tidnitgr liners, substrate supports, baffles, gas distribution plates, gas

distribution rings, chucking mechanisms (e.g., electrostatic chucks), focus rings, nozzles,
fasteners, heating elements, plasma screens, and the like.

As shown in FIG. 1, a preferred embodiment of a yttria-coated component 65
includes a substrate 70 comprised of a ceramic material, and a thermal-sprayed yttria-
containing coating 80 on at least the surface 72 of the substrate. The ceramic material of
the substrate 70 can include, for example, stoichiometric and non-stoichiometric alumina

(A1203), quartz, zirconia, silicon carbide (SiC), silicon nitride (Si3N4), boron carbide
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coating 80 on at |least the surface 72 of the
substrate. The ceranmic material of the substrate 70

wa@anvsioessgide, for exanple, stoichionetric and PCT/US2004/041206

non- st oi chi ometric alumna (A12Q3), quartz, zirconia,
silican carbu? S|C3 silicon nitrjde Qi 3N4) ., boran
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conprises partially sintering the substrate 70 before
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r| ti me can. var ependi ng on, factors including.
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achi eve partj hani.cal, stren n the .co nen
S impptcts DL ol A YiRG e o3 £yainig: (03RS B L6 Sbstrate.
TR eR %)ﬂaﬁy S PRl RssikBiRihhRued th‘i%@iﬂ’é@ﬁééd‘i@ 'fcﬁffﬁ nd densify

pr ocessi ng echnlgues that can be used to form and
d@mbstyat@ e destrdred afoe exanepldénchi Bagineérod Mataripls élanilbook®,

AT A SRt B Fne” TGRSR mp ety o hybicn s hereby

h%i:ﬁoramrbglaefefenb@mqmennmyarporat ed by reference in
its entirety. The yttria-containing coating 80 applied

on t hdhsylsigrcanigingg cogting 89 apnhecbwaath@rsuhﬁralée AQ.castwedhag one or
S PR PL P O ARyt AR ARR L S b apiicd

yesiefcobathiietating B0 a$ essatibad iBelew, pfdfﬁdblk‘y)aré feiiedlby thermal
spraying.only yttria ontg_a surface

FPIAYIng QbnYHia0mie 2 swddcendde dftrtah@né%%s ﬁ@ﬁtﬂ%gsc%f ihegagpponents can
|
aﬁS H%Edé’%oﬁy éoﬁpﬁ%‘rag ?fgéh a dé’ﬁ@oﬁlﬁo%gtﬁ(l ? o gg’rl(g? %g&?gg, boride

I de e and/or car
Iaadist cahenitfdelod at 1€ast oRe pf Nd,C&fr, Sidy PlruSmGHp, Gd, TEVDy, Ho, Er,

r . o .
tilorri, YEb and Lu. To try to minimize the contamination of substrates processed in plasma

processing apparatuses including one or more of the yttria-coated ceramic components,
the yttria-containing coatings are preferably of the high purity. For example, the yttria-
containing coatings preferably contain minimal amounts of elements that can potentially

contaminate substrates, such as semiconductor wafers. Such elements include transition
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Tm Yb and Lu. To try to mnimze the contam nati on of
substrates processed in plasnma processi ng appar atuses
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conponents, the yttria-containing coatings are
preferably of the high purity. For exanple, the . .
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el oo Baler e W ronEinRs e Rt AT Pragiuc a Do aver 74 at an
YinteifaBe 6aWEaH tht BEbstaR 700 Bfle FRAMIBHAaR NG BOatYIBI 4rANUS fully sinter
are preferably co-sintered under conditions that are

ethe eghsirets. {The poudilayer & prowitles aylkancyd bending strertgth phihe applied

bet ween.the substrate 70 and t tria-containin
B e o PUS 1 itk "By b s e e g pyeonducted
| @A Y¥i@Emp&atRreodf FiRe aBRRR0GET tdsHlk NSO TrRNY tithederioltip to about
applied yttria-containing coati nF 80 to the substrate

Agvengaysc dhe persiatqring cas bpcep i acvasHwBtagmogihege or in an inert
(FTRHRRNEE. She AR ARR AR50 B bR I0RE 2Bl b

cabsthete O actigttrédcdniaifing @6 atig 80 despie oL e cerdm@matedaltof the
gﬁ?‘ﬁ at nosphere._ The conpositign and structure of the

Rfratekor examplsy ebadipgnts heee higisubstefeis ahiming, the bond layer
VLLEL 3 o i t : )
ST ARSI, A 8 SEEAR i Y202
vilel2 ©3tahéd/os TBOBrAREO3L dn amboilinacntd twhededhelsutairete is aitconia, the bond

i.nclude, mul ti; xi de structures that include
YRYFEiCED e @E?f?f%%le-svzoe- 5A1208and/ or
Y2GCB- Aﬁ%@%~siﬂt9ri1?§%?éé§%9ﬁ grd/&ﬁﬁé 8 sttsceStalst sakiR }Hr ia-containing

zirconia, the bond | ayer can include Y2Zr207, fo _
eooatipg 80 ththis sulostaitiatly fiee g f priowefacterss, vpiiolk oarecause particle

f f.ini the yttria- t gi ni ti 80
C3Rae G QoL by et By AP bR P TRansa i igema
GRBCBAHS Bppeditides harig%mgrﬁaha%begyﬁg.t o thermal cycling
fatigue encountered by conponents in plasma processing
appar at hasdwer deterginpd. homg ver, disé S ascpinteredhdigiameatpining coating 80
. , N e o
B PR LB PR AL e AR D B LR 1 g ove

Hirfaea’d efzhisdeatitig rTas@atitia phreisled chiapbeatiill bd¥@moved by exposure
exposed outer surface 82 of this coating., These yttria
gaplasprduripg plagye graceesing Akk a5 a et geayamaingiesypairates. Ina

?r@féff@d eMpddifhe ﬂ%g@t?{gg&ﬁ‘l;s??%&@@ 8P the ﬁéiaﬁ:oﬁ?a?ﬁihé coating 80 formed

ontam nate substr
on the substrate 70 of the co-sintered component is treated by a plasma conditioning

treatment to reduce attached particles of yttria attached to the exposed surface. Suitable
plasma conditioning treatments for removing such attached yttria particles from the
exposed surface 82 are described in co-pending U.S. Patent Application No. 09/607,922,
which is incorporated herein by reference in its entirety. The plasma conditioning can be

performed by installing the component 65 in a plasma processing chamber of a
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preferred enbodi nent, the exposed surface 82 of the
yttria-containing coating 80 forned on the substrate

wWQa 006062788 co-sintered conponent is treated byPEI/pEzs4red1206

conditioning treatnent to reduce attached particles of
yttria attached to the exposed surface. Suj.pLahle

SPRihaC AR PP TR SIS TP RGO NI SR the component to
?&hé&dé‘ﬁﬂiay drfid18s RANUHEEGDsEd atéb%ta%aiﬁgssﬁﬂfaéy k3 BERrdprocessing
are described 1 n co-pending US. Paten Apﬁl I catlon

oy pAgiu6ioh ©22r1s with tte dompones o preseridn ifbe ehambsyr.

reference in its entirety. e plasma.caonditionin .

be. permoisareyirEEua iy Ay AR aR fer sl AR TS i
Rh&® AT PICP 2 38 k1Y embadiRRit, e RERIPacEU6H Bie dXBosed srface 82 of
processi ng apparatus and plasma conditioning the .
donpitireenatedsubsiraty 0 pretqovered v thesmally spisyinena legshoreeylditional

R T R
chREaes: yitARebiaif &fatihg 0d heybadfisentithiafkn@ss to cover the yitria

yttria-coated ceram c conmponent 165 is _shown in FIG

partjchestoni the exitpser sisfree 82 wé therunderlyipg yitii atcestagnipg caging 80 so that
d f i a- r . .

SIS e Y B b TR R R ina

geliahintal chambeyt t ri a- cont ai ni ng coating 90 over the

yttri a-contai ni ng, coatng.80 oa t he. subsirate .70.

Th .
but er B SR KPS SeRY SHOYRSCERGRF foriapRyIng the yitria-
thi p . i i ;

BhBIRES Qoshifle 88 YR tnd Ufbsithib 70 asRAE dsGhiakidikl bOG1 e ?ﬁﬁgt

sur t he un ying yttria-contail ning coatin
fonsminhedatinpe(eyd. f coiating A0) iRidsms sprayingtechrigosearetdescribed, for

pl as en the conponent 165 is .install in | a .
oAy 1 ot el Sy T Srgeneg aad phen@ting o Hashal SBrad Uohings
S(m?l,yv?vﬂg%&e@&ﬁi fb%),fx%icﬁlMdéﬁggnédﬁﬁorx&ﬂrﬁ}afe@é%ﬂédlhfiﬁ entirety.
coati ng

0 on the Substrate 70, as well ds additional |
over | yiheghsrinal-spreped wirid-erptainiag icorjing¢ eaxy have ames-pryayed thickness

90Q).. Pl.as tayi.ng,techni,ques. a eSCh | r
St o R oDP Ry B R8P0 AL ol oL Blon g abour 05
Qndh, TR TR proffahly Geat Audas0.00 0 ien V¥ byt &.Gofsh. T89@ickness of the
whi ch is hereby incorporated b§ reference inits

13

efitriarconipinimheoatings pul besssiasieddo Pe compatibd fivitnthg gplasma environment

oatings _can Ve.an - WA y p f from
SB35 ERYTHBER (e SHRRA T O ER R [T o
about TheQRdrmianepratal phiuitoraibing B6dting®OdcaDbeformed directly on the

preferably fromabout 0.001 inchto about 0.01 inch.
THastratg Ak il or yrthopchaying nravieiy Wﬁhmdc@ﬁﬂlﬁﬁ%at%%fass 72 and

f\zgilt}gﬁﬁ fflerhRaRE éo%'ﬁ]ﬁgst ﬂg&{rgmmetahhés% RS WBarbipsl 21? Be&brred

e encounter et chi ng, depositiom,
reasiodimatty thp pitrighcontdinéng doatingBO pwvalge duitable adherence to the substrate

yttrja-containi .coat| ng .80 can_be_fornmed directly on
Vi Pra bR o 1B SRS dP0 RS TR P HTOTLRS Yoy, thus
r 1. f =y 0 .
BB BSR4, R0 TR MR b nih bond

late c
ctrabgth ds theiundenpying eubsgrdte 70. Preferably, the yttria-containing coatings have a

tensile bond strength of from about 200 ksi to about 400 ksi.

The thermal sprayed yttria-containing coatings can be formed with desired
surface roughness characteristics, and can have a surface roughness ranging from smooth
to rough. Rough yttria-containing surfaces can be effective to improve the adhesion of

deposits, such as polymer deposits, resulting from the use of polymer forming species
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enbodi nent, the yttria-containing coating 80 provides
sui tabl e adherence to the substrate 70 without prior

wo ougheatssig of the substrate and/or formng  PCT/US2004/041206

internedi ate | ayers, thus obviating additional process
steps. The yttrja-containi coating 80 has i.gh
3626 Tupmeanbiord ok SRl hertotin: ardtseloichifld processes. As

Rie6dr @ Yo-pbitiny VY. iPatefOApRlicatiBE N @Y/ 7299 112 BicA is incorporated
tensile bond strength of from about 200 ksi to about

Aotk by refdisnce indisreatirety: saghepplymer dleposidhear ¢rivpgyoff of chamber
coatings.can be formed with desired surface.roughness
Shepcet BRrRE Prob e IRfea e Shrb el o RS i 8E U ber
rEREthAGyEAMha SRR dubink Sdt@hted BRitt: prbbdssmpGobledicit Bfhcerbate
surfaces can be effective to inprove the adhesion of
deispedtlem. such as pol ymer deposits, resulting fromthe
use of 1 .NQ:.S [ N | C
b, AU o BRELGR o ngs LBLCABANRL pean srtc
ﬂbﬁ?ﬁi@&ﬁ(&a} peluekesfiging &dni 4boaos prealbiin §0UnScrdPricBes, and preferably
plication No. 09/749,917, which is incorporated _.

oty 20 & ehash d&0 mierp-achent $uréRse, roggrnespByREin this preferred

S . .
SERR S s RIS p OF AAE SRa U BRER U8 i s o
treeetioh @hdaber dibiap pisma ywhinggprodeas, thereby sedhieingnttie occurrence of
repeat ed. pl asnma prqQcessi ng, cycl es can_exacerbate this
(sPBlERAtion pmféﬁ%?&su%s&ﬁfgﬁ BH¥}§RH°3V%19€6?H%}tﬁi ng
(Ray VA Ja AR LB, (TR E 108 Pl 16389 WR8Foan minimize
reoutact o fragigeessivea atngspledres with thefundarlpingsubsttde, tand dpsualso

25@ m crohi nches. Sﬂgﬁlﬁcﬁ ﬁo hness values.in this —
SHRTeERTTE 1Y) GOah CheTHEH QHAGKHY CRIFRLIH PO B pheogrosion
tehiorP6BhE SRAThIcY QB hith&kive atrAYSIIRERS Podfctddy, the yitria-
reaction chanber during plasma etching process,

tchataitiyg cendings hayetamorosiyiof less tengi0% bitvahiopa mer pofferably less
ocess ubstrates by the polynmer deposits. The
plierey o

Wﬂe'coati ngs can have | ow porosity

| evel gn awdiitioh, thaHtid-DothiafhgCORiRes cadfha®g@/s@&iste hardness to resist
at nospheres wth the underlying substrate, and thus

AP ubsequent physi cal and/ or chem cal attack by

COrr osg r 0Si r.osi [ .
e YO0l a RO AL MELARAD UG LB iy fom
tabeuty0es tcastnt &00% Rabicomidinigs prefembly fromabiotuty95% tb esaut 100%

than 20% by vol unme, nore preferably | ess than about 5%
Wb\?ol une. In addition, the yttria-containing coatings

o TN AL Aol S iy B Dfopric
tfbatseiis sgmizbaduddnyprécessingippatatds) ¥n¢lnas b @utpldd@osetclubhambers. In
apglqticrlrﬁ)arr,ethg | f'g-rcgr?tla%lirigr coa iggbsop%Vi goé)u% fees k%l%%tcar} (r)g(%)ce ion induced
erosion and associated levels of particulate contamination in plasma reactor chambers.
The yttria-containing coatings can also protect underlying substrates against both
physical attack and chemical attack by plasmas.

The yttria-coated ceramic components can be used in various plasma
atmospheres for etching, deposition, resist stripping, and other applications. Typical etch
chemistries may include, for example, chlorine containing gases including, but not

limited to, C12, HC1 and BCI3; bromine containing gases including, but not limited to,
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cubic. The yttria-containing coatings can provide
desirabl e wear resistance properties for use in

W@ e0psoaTaRICt Or processi ng apparatus, such as, BCTUS2004/041206

pl asma etch chanmbers. In particular, the

yttria-contai ni ng coatl ngs provide surfaces that ca
reg and HBy oX YRR CeBtaEy s g5ps Rudmes et net dgnifed gy QZOHZO and SO2;

%F}(otdnt%%%ﬁu%?%h%%eﬁhi Do hoPHASER f R36! CHANARES! BH3F, C2Fs,
e yttria ar ni ngcatlngs can al’so protect
L(DHEB biyd RB6;smb mtamarﬂlsothrggamundimﬂmgm\y abicHhitat tafle, Andnd N2.
chem cal attack b | as The tr| -coated ceramc
o9 Ahp e gRes Ay, Be weel D o Ti5 5@1«%’9 hgemﬂl?é}%on the
f i r&I g%ﬂg Slﬁ%leéSMdz ®lles Jﬁﬁ%vs*inc?u‘s iRk se@@ﬁi'f Be B8&cted based on
pp Icatrons. Typical etch chem st |es I ncl ude,
ffactoeiacipliag, wihot imeedonthaitypenef pgmmreacrtot umbivreg setbiogs, chamber
not limjied to 13; bromn ontainin )
S esste HastlaRep o A A rieeeisthns Bt SRl A the particular
%é&@ﬂh@@t@ﬁﬁfd&bé&gn%ﬁ&ﬁthb Bﬁicb@'ghgas e, not | imted to,
02, H2O and SQ2; fluorine contailning gases including,
but nothg mmatcwdted@era@mcor@mems REDS USHBIR, etcl FmigsEaf

inert and ot Ses..i nc ud but
e B Piob ARk P o e BEE R S red i ing M o comtaining
US8Erihle irtdnisétduaidl BlasiaaBichRlipPteessep @‘Bﬁé}@:ﬁnﬂ@ difieon-containing
desired plasma. Suitable flow rates of the various

prafedals theh sasbeeiphaddn segheielechapbsesdinelyde, dxut gesnot limited to, single-
' i i d | o
NGy Rt 0 BV bR oNE s14RE el 4B, sitcon
dxyanfdasilienies,ailion ddxide, d:ckv@ﬂnrﬁﬁtemﬂs,, anti g]ﬁk&haenals The silicon-
etched, and the particular step of the etch process in
VIORENINg @aﬁr@@e@g dgned eramedapgd andfar ganealed qrar@mealed. Strained Si
c&hal.%cqQoponents can be used in etch chanbers of

seni conduct or processing equi pment for etching

si |'i c oDereinotived ori sexyucamduamb adletaimtnnammng grabatas that san' e etched

gonduct or ﬁ‘iﬂas rocess%f. For exa
§P? e PUE YRGS Ha%aﬁ H&r s al1qys, QRASEEO ner ‘alloys,
SHESEL GihoGhR Qﬁ’@}”ss tifafRfht) @I@amLQH L&Y td@llurh PntA8mtaPloys, platinum,

si ngl e¢ryst al I'f con, polycrystalline sificon,
aﬂatnphmaﬂ@ss; ﬂuﬂmmum,srutﬂlﬁmum atloys,ictisoms; ichiomomalloys, iron, iron alloys,

d d
T el U S bRl ptfRrel ke, methentm alipys gilicides of
nRhf 2 hsgsian ERRES coballiidite peslysdaiiey, farteadt8enfiterials, such as

un-anneal ed. Strained Si can al so be used. Conductive
drlatyém sibpidaend pehaniuma pxidonnd GMRgmatsrialsi sHod astizntalyamnitride,

r}lgglgld'agﬁéﬁ(ﬁ%co aﬁfo 9re not limted to, alum num

Umhtim’a coppe copper alloys, tungsten,

t ungsteie }&ﬁ*iacb,o&tedtcbiaﬁﬁd: bkb’ﬁlpdneh%maﬂ e akddaesreatdn b(&hpwmnts ina
tantal um_ al |l oys, platinum platinum alloys, rutheni

rReLyREinon i gh- iy Plesma reactospp Framale-o P8 exermpiary [rﬁaa(gppr "Of this type
3l iRYEeP 9400™ plasma etch reactor available from Lam Research Corporation of

Fremont, California. In this reactor, processing gases (e.g., C12, HBr, CF4, CH2F2, 02,
N2, Ar, SF6 and NF3) are supplied into a gas ring located on the bottom of the etch

chamber and then flowed through gas holes into the reactor chamber. FIG. 3 shows a
cross-sectional view of a gas ring for a TCP 9400™ polysilicon etch reactor. As shown
in FIG. 3, the main body of the gas ring 40 surrounds a substrate support 44. The bottom
surface of the gas ring 40 contains a ring-shaped gas-guiding trench 60. Gas holes 50
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ni ckel , nickel alloys, cobalt, cobalt alloys,
nmol ybdenum nol ybdenum al | oys, suicides of titanium

w0 x0vgs6288 chrome, cobalt and/or nol ybdenum  PCT/US2004/041206

ferroelectric materials, such as platinun1suicide and

r ut heni um oxi de,. .and ria as tantal

rfixtgnddato the, epviidige & egigségad‘&%ﬂgbeéﬂsﬁ}’ P la 1§ ﬁ@nerateg by inductively
Ydohubii RP%&%%/%@Q‘C&I&R &ﬁctﬁe@h%era #36 theiBterior of the

rea t conponents in a p ysilicon high-density
pdhaster.r eact or, for exanple. An exenplary reactor of

this type is.the . TCP.9 etch eact or

va | abkeee i Dan el cembbish oL R B Ty g gurfaces of the

%ls 'rfn%raPé é’ir&'tlyte%te;seﬂ %@gfaﬁi’ﬁa at] ﬂ’lﬁ? §t§H']__ 89 tdarRon( €F Pprotect these
SF6 and NF3) are

saupﬂamedleugas ong cgabe 2 mmga-b@ﬁrt@d @marm opm@om@mt lmiudfngtameexposed

et chanher Iovvec hr.ough gas h

Dl GARTRRE chline s Do noh Sl 8B A BRIl it Ractors that are
Vdx@okedito plBam dukiRg pfadesstngléal a8 MR (i tia- c@@tedsaekalﬁmoﬁ{pbhems
reactor. As shown in FIG 3, the main bodﬁ of the gas

rThﬁge aompenenisuneladachamber malls chypbrslinerpqc trcrkéng)é@\tleﬁﬁ and
S t gas ring 40 contains a ring-shaped
égngﬁg Ldo rench 60. Gas hol es 50extend into the

gas-g UAﬂcth@ dxe@pity pélysificdti @tk fbactst IsthVasd@™ Bolysilicon Etcher or
enerated by jnducti velll)ébcou pling RF energy froma

0™ PFP]@QIgWh’&hdﬁ dreeavailpbledtonp Ly Resepreh Oil’h?ﬂréWlb?f Bemont,
t [ M
a@ﬁﬁﬁm ggﬁgvgg ?%rsolrﬁé %éfeégal v? V% éf’é disdTr I;ﬁ)gﬁf?&%det&f reactor that
dihe¢leded zysubxtpais euppiogt PR dmwimgan (éldchuﬂamm;m:d{tl Spwhich provides a
er osi on. pr ot ect tq§§e surfa

e. gas a )
tféa%myst 91109% sbatrate &y qu%oueﬁﬁﬁiﬁ Hedit R@é@%@ fﬁfyugﬁng 170 is shown
ot ELF s‘tere% o fHZnﬁoﬁﬂaélécrﬁ%stﬁﬁc cfddiel 54 Omﬁl%gttrﬁe support
S uc pose to

ysilicon etch reactors that are ex
dl 5asan aﬁu ibiervgedrtocppbsinRF bas taths sulistrate tFhasubotibte atan be back-

P iR TR S R TG S b e SARTREL coo,
cm&i G{FHC 08 NAOXWB -SPENAt 3) SreaiRb@ickd BRbYRS bhaRheralso tha a gas
reactor i s the Versys(tm PonS|I|con Et cher or

agotor ﬂrgS eqmiseted tavi g@ﬁhfeﬁé 134. sﬂl%gﬁauma@bel 68 omtybigaily made of
R Cor
3012 LA e BB lotelifnsh o FEIRG: ‘a7 Dolyse bl Rinshy oot Lg can be

Qioﬁs*brécﬁﬁsﬂi QlitabARF bGtedgTodds b BishIRhatysHRRAA! ThE Znductive coil
havi ng an_el ectrostatic chuck 154, which provides a

ciS8resiiplgs REreperay dhguely herdieleciriqwinsionn Lk iatio thedntesier ofichamber

B8 0 e o5 ST AT 0D PHARIAE o it

swingbwane isshoparthoiad e alnsitar heemise d62,0wAiehlspaces tiFdielectric
bias to t g@gnSUbSt rafe. The subs%@(?t e can be backcqol ed
WéinAg o 6 diam thedpr plethe ghamber ]>P grd Beisier)to @ atpas distribution

1€ e 2SIHAMLIARES 168 sBrrourldd tad&bstrate support 152. The chamber 150 can

also include suitable vacuum pumping apparatus for maintaining the interior of the

chamber at a desired pressure.

In the exemplary embodiment shown in FIG. 3, certain reactor components, such
as the annular member 162, the dielectric window 160, the substrate support 152, the
chamber liner 164, the gas injector 168, the focus ring 170, and/or the electrostatic chuck

154 can be yttria-coated ceramic components and have exposed yttria-containing
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CF4, CH2F2, 02, N2, Ar, SF6 and NF3) are introduced
into the chanber 150 via a gas injector 168 connected

W 0008/062388 f eed 156. The gas injector 168 is typCT/aEB1094/041206

made of quartz or a ceramc material such as al um na.

el Doretheatittas b yariher 440 s BRTGERGPRGE b Ly the chamber

Tl'ﬂfer hBaEL ANELE %a—é&@e&%ﬁﬁhﬁ%oﬁﬁoﬁ&% G¥ sh@\Kfﬁ lt'xQFIG he Anyorall

dielectric window 160 into the interior of chanb
1@ 0hesElremporénds; s el wh ajoothaigadnga-exprised b@mpﬂmms cﬁn be ytiria-

3%9{?{12 or .alumna. The dielectric window 160 is shown
& é:graéwcgwngw}?mar menber 162, which spaces the

di el ectid feadtbélRpoh8ts baPAkd BSudedBn Qﬁngﬁlﬂeﬁl?m‘i’de ek&Pprocess.

and is referred to as a gas distribution
czfm gxranplpiyrasidelgeh @acptpms ﬁhksTCB €160ibxk plaftn@a sighpeactorpyailable from

e

Cciiﬁﬁb@uimﬁpla@ islesirs2s ite Sﬁwt@i dlfemtly mﬁlcﬁwaﬁpr@lpm window, which is
enbodi nent shown in FIG 3, certain reactor

BeHe SAeEIM sqabing srfach at tha ke efrthekasstor n g planetgbove and parallel to a

ok it 0t s AR TABEL 2 BUBBRER By e

rdefiged B9 theagad dostritiution @lage tan dissidd sucfacluf k wlﬁcﬂove andehh_ymg an

yttria-cqated c nc corrponents have . exposed
Vg i Bt Pﬁ@ @%ﬁpirﬁ 1sgpl Pty nipiiae ERgRband the gas

lcﬁgnﬁﬂt@oﬁﬂfﬁ?tﬂ?é s AARRfon %)@g e P&t Ns hbRs Q}Pﬁ‘ﬂpé{teﬂd fﬂ%ugh the

can al so ttria-coa ceram ¢ conponents,
qﬂatwn The gk d‘istnbuudmylatarmabmalmsf dickesic w@nﬂda enup;lmm this RF

%c{vxlfelr 33‘8 ﬁlgzggg éﬁﬁ%{baﬁ pﬁ’isogt e rﬁfllgp tu('t oL, % 18 Hesuable for the
GRABAANIT e g‘&%r@hﬁhlﬁﬁloﬁ%léi@ &fbd WgRlyFbE Safiab ThbmiX bﬂﬁter—etchmg in
etch process. An exenpl ary oxi ge etch reactor is

ORI Ot sfuplagwygmm pra bﬂb@dhlomparbomma@ plasorm mamier to avoid

esear ch orat of. Fre a. 1n the
e e R R LT A
ci r cUlFG. liBdistratek blp@dsﬁﬁ et this BP0 WHe8actéFdMprises a plasma
wi ndow, which is also the vacuum sealing surface at

tqhémb@rpl Qthat inelufdessrsubptratp haldgr bhikavime o clgplgosiaticashuek 34, which
d
Ao BosLoR A DELT0 BIGRERSS indlubRE LSRRy st

tdaﬁ bgdacldesdled tuitg Dheap tratsfer 28, IAni%bdenﬁgl 4 aeﬁﬁ@efs ;ﬂasma in an area
Wi ndow underlying an apntenna in the formof a

AFpyeth eé&bf’rtr%pfbPwﬁaofmﬂe@a/eﬁogywmﬁ%lelwlghgewy (e&wdmll 1012
1t
o PRI UL IRl Meh do SR R PO e B e R
ciositce rtdnptqvnha qihigh dersity ptasak is d;lsphsedi at:thencp bpHthempddsinen chamber 10.
this RE ovverthrouhthe dlsIrlbutlon
oA teba e hides wieB PGt PHEMTE ApPaTatla das A Ag b nterior of
ttﬂ@cﬂ'%llfeﬁr afd d&fred PFesQﬁ‘@ (& S Sﬁélb\b $bHinPTork) @%ﬁaﬂ? 1R&0 mTorr).
highly resistant to chem ¢cal utter-et

A substantially planar dielectric wm ow 20 is provided etween the antenna 18
and the interior of the plasma processing chamber 10 and forms a vacuum wall at the top
of the processing chamber 10. A gas distribution plate 22 is beneath window 20 and
includes openings for delivering process gas from the gas supply 23 to the chamber 10.

A conical or cylindrical liner 30 extends from the gas distribution plate and surrounds the
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envi ronnents, such as oxygen or a hydro-fluorocarbon
gas plasma in order to avoid breakdown and the

WO e@aloeIsg particl e generation associ at ed t her B@U/URB2004/041206

FIG 5 illustrates a plasma reactor of this type. The
reactor. c ises a pla chambe O that .includes a
s%'ggtfart%%ﬁjﬁ%iﬁlwt%aaﬁ%rga%ﬂptéqnaﬁy PE BtoFided VEm ik gmiel 24
WRidiigh RIEEMH fhsat frafdr@ LS fiRhffed Ra ﬁﬂéttéh%ﬁﬁétg%&%uﬁ%? 26.

an RF bias to a substrate. The substrate can
back- cloeipexitios,i axgnacdndattot swstrhtes sughss a Ailitac wafer, isgpakitioned on

confi.nes pl i n are ove the bstrate, .
B8 Bt i 53 oe Beladh e RY HE cleofpefitegbnds 54 Paoggss easis
1893p1ied thALvacansy pro&ksiRb 8R4MBber 10! 4R LH8RBEHsity PG A S generated
an antenna 18, powered Dy a suitable RF sourCe to

pindhe ghacabdtivgen tensbstptarndshawinsloni Abessgphing RE paper to the
oftthe1 | asma chanber 10. The chanber incl udes

StH'Y8AI'& vacuum punpi ng apparatus for maintaining the

i nt er i rth@ippahtuLMowaen FaG. 5 v@ﬁﬁﬁgﬁgct@rf&ﬁ%}dﬂh@nt@? sibh as the gas
bel ow 50 nilorr, tyglcally 1 - 20 niorr). )
stipsibutinn ey 2pthgasmbigrdingt 89.ithe eleetensiptizghuek Jt.canddhe focus ring
n nd the.i riar _of I : .
P A I AR Ao b a0l B coming

t3p of the processing chanber 10. A gas distribution
plate 22 i.s heneath w_ndow 20 and. includes openin

. 1 ] . S

for delhefigh-Agnsyy pebsdicgnand digkactrireteiehanbsys %ﬁsggg%above are
¢ . . : L ‘
T EATHEY piop A AEREE O Y ML P S
t dvagwherits.aTke drohpterentt2an bé esainh eny atch 8eacton (@1, iaanetal ytch reactor),
be provide% W th channel 24 througg %hicq a heat. .
£ QAW SyPeral §PR1-PRIGUFIOL BTOSPIENS SIRINIMNE VhgkeIzsima grosion is a

Bedint 25, 26. I n operation, a sem conductor
substrate, such as a silicon wafer, is positioned on
t he subther m-meﬁmeralﬂic anohphednts ¢an l}_@IChambcmydﬂls, substrate holders,
B B P37 SR8 Mo SRLPE b RSs may
A SIBirbHyIPEscAtE Pldstal TR afPSGBsdiab WBBBsitd18assdPSilch Ak Bases
and the window 20 :%.supplﬁgfg R F power to the )
aanpigiath Fomgprogassqdhwalayspa i like. PibowredquipnminGusd, invihe porpsssing of

react or. co ents...such as. the s. . distribution pkate .

S R RERBEE Corm S Yk B BAR B il " i equipment
adad ifdhedef temEsort ndehahibntsd PadxRipplytshbtems, diietd liGh8ehahisms, load
conmponent s havi ng an exposed yttria-containing coating
Jocksrieormpeshamamsirphotissirgs; fasterms, #nd thei ldieect ric et ch

chamb %ﬁil?ﬁ%ﬁﬁ ' %gtgn ADON & Heordidh n &%/%@?’?ﬂiitﬂ '&é(fex;@tn%%’@ specific

etch reactors can 1 ncor pora a-co
cantadimertotiipreoé it will Bhappacemp nhodesskdied ib eheusetth at Ra@oys changes

etch reactor (e.qg., nmetal .etch reactor),. or qther,
t3pgan 3%3&9{*@ éﬁahﬁfee%a algfi ST BBy Bhalihoh@pearting from the
RlcB5dEY tRE AHeRfled Saiths.
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problem OQher yttria-coated ceram c conponents can be
chanber walls, substrate hol ders, fasteners, and the

WO 2008/062788 ch are typically exposed to plasna. BUTE82004/041206

conmponents nmay not be directly exposed to plasm, but
ar xposed to _corrosive gases, such as gases emtted
fwm&m:ers or the |ike. O her equipnent
used in the processing of sem conductor substrates can
al so be yttria-coated ceram c conponents. Such

equi pnient cAuyttiiacbatdé cerammsormonaEcif arsesrisgndyetor snapgiay
systens, li.ners, lift mechanisnms, |oad | ocks, door
mechafirQshSSINE BRRATHES SPRPTSIE st eners, and the | i ke.

Wi | e f {isirdt¥ 85hpRANS A28 8BAFISSLErRAE hdtediBl;abl Wi th
reference to specific enbodi nents thereof, it will be
appar exthemnplishyed siiis-cemtainmgtchating on athigast wae swface of the
ch s and nodifications can be nmade, and equival ents
éwﬁ %d, without departing fromthe scope of the
appended clainms. WHAT IS CLAIMED IS: 1. A yttria-coated
ceram c conponent of a semiconductor material
proceski ngnﬁﬁméf}t o 6hpmi bivhgrein theaepapeneat is selected from the

fﬁgyﬂ J:(fh'sﬁgng )9%% ﬁ%?%ﬁ‘gyw&%o &1%{11%%} &/aﬂaé}?a%ﬁbaeh‘ ;lin?l[;' glélgsgtate support,

ermal -spr Fia-contalining coating on a

Bagfls whd aseibation PRt phsink @befinethend Heg, arrpln €3tenef, heating element,
Caim1l1, wherein the conponent is selected fromthe
gl loswsiing ichuckoand a plawnatcrsen cangy ofdbaseisandestormpierial

] . baffl e, gas
%?g{%ﬁg%%#;gagﬁtgfgéﬁgﬁﬁ%?g§#§fﬁ@%n |1;'1ement ring, nozzle,
fastener, heating elenment, plasma focus ring, chuck
and a pl as screen, a qr the seniconductor materi al
proce ingnﬁt?p“ﬂ'_ﬁ%oﬂ nte{fl%%m{sleév TP QG fierapicapicrial is f%&cted from
Ocﬁfr@l%ﬂg Rbn&ftide FaMrlina WBHE Acbig, SBEAMNLbIABL EhiddH nitrile, boron
sel écted fromthe group consisting of alumna, quartz,

Zartgdm ibaronsiitridepmlungmim digrides phd marturss thérdef, bor on
carbi de, boron nitride, alum numnitride, and m xtures
thereof. 4. The conponent of Claim1l, wherein the

yttri ag contBidUdashonedtdMaifOnNSitittein GeSaRid-adbdt¥inBfg coating consists
yttria, and/or the sem conductor material processing )
gerratiakly of yitnigs rhd/esthy spintpendncsaranaierial proqussing eppaARIAcomprises a
of, dl ait 1, wherein the yttria-containing coating
cpcg?%lﬁes(régser'an oxi de, carbide, nitride, boride and/or

carbonitride of at |east one el ement

5. The component of Claim 1, wherein the yttria-containing coating
comprises an oxide, carbide, nitride, boride and/or carbomnitride of at least one element
selected from the group consisting of La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er,
Tm, Yb and Lu.

6. The component of Claim 1, wherein the yttria-containing coating is

applied over the entire outer surface of the substrate.

7. A yttria-coated ceramic component of a semiconductor material
processing apparatus, comprising:

a substrate comprising a ceramic material;
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selected fromthe group consisting of La, Ce, Pr, Nd,
Pm Sm Eu, Gd, Th, Dy, Ho, Er, Tm Yb and Lu. 6. The

waeerpposssg of Claim1l, wherein the yttria-cont BETUSZY04/041206

coating is applied over the entire outer surface of

R A I N T

CQMBAtSi 4. @ substrate conprising a ceranic material;
a thermal - sprayed first yttria-containing coating on
at | easbomwshleyey eetguisingf niHE-phatesaxidd m,clum@ the boamic material and

o G TRt Dot 01 PR Ao LA g8 Spoting, the

thdI e havih e baddfoltied by EStinrinkitide SHBEAb rahdn &e%Qthﬁﬁal sprayed
t he bond | ayer having been formed by co-sintering t

slifsytida-eoriBing eatitg: t her nal sprayed first

ttri
) SRRSO OET AL B Bl st
theeh tRated beaplishaadoaditiofing tRb@ssetcRadtd patitledof yttria attached to
treatment to reduce particles of yttria attached to
tth% ex¥Rqsed s fagg pfigrcthe awélﬁertnigeord@) &W@mongnt fgpthqriqomprises an as-
A e YL o 60 e UL SBE AR hoptaining
yohtingaxxbedvating thg pactaddsrg yarid atashed it thetekpoged stuifat e s
of yttria attached to the exposed surface. 8. The
component of Caim?7, wherein: when (i), the first
yttriag Cont-pldiopthonOftidr 9P vheRGhOSi ty of less than
about 20% a crystal structure that is from about 95%
t 0 aboubern @0 %edubl ywiriasvdtanibg nehtsghes g phrasity bf less tizoutbout 20%,

200 s to, ab t he

el seofedr ki Teautions o Mo that dbbiranis fnd b5 srength of
Gagth ab&t DO kSR 1BSutMY &sR aRPr 0si ty of |ess than about

20% a crystal structure ‘that is fromabout 95%to

about wbméuwm first sittde-eotiainmgsontErgatd the séqopdytiptaontaining

ARADEE el ot e Gl by LB " BTRR b g ortabort 5%

ao rasmsttnoo% @fbldgl afld £bed stictgih JTd asdiazbe ksﬂ/’b@'about 400 ksi.
chanber liner, substrate support, baffle, gas

di stribution pI ate, plasma confinement ring, nozzle,
fastengr, hgatl, oﬁétﬁ%?g#almp} mufl ﬁfe%%(rj({#cggnt 1§£13;1‘8J§tbd Ifrom the

and a 'pl asna screen or the semcon

progessisising ppadizieosiconinpow seanmbdepivall ehagibehider, shibstrate support,
l@g%c nent of daim7, wherein the substrate

sglbggga%ﬂlia@ plasma confinement ring, nozzle, fastener heating element,
plasma focus ring, chuck, and aplasma screen, and/or the semiconductor material

processing apparatus comprises a plasma etcher.

10.  The component of Claim 7, wherein the substrate comprises a ceramic
material selected from the group consisting of alumina, quartz, zirconia, silicon carbide,

silicon nitride, boron carbide, boron nitride, aluminum nitride, and mixtures thereof,

11.  The component of Claim 7, wherein the component includes the second
yttria-containing coating, and the first yttria-containing coating and the second yttria-

containing coating comprise an oxide, carbide, nitride, boride and/or carbonitride of at
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material selected fromthe group consisting of
al um na, quartz, zirconia, silicon carbide, silicon

wWo2a0siosyss bor on carbi de, boron nitride, al um nPET/US2004/041206

nitride, and m xtures thereof. 11. The conponent of

A aim?7, wherein the cognponent inpclud t he_second

yletstione elsheat srlE OBTOuM EPTSHENE P, &S P2 TE ¥, sm, Bu, G,
Yh A EP - bR VY o6®8LI Ng and the second

ytt’ri-dcoital nihg coating conprise an oxi de, carbide,

nitride, boride and/or carbonitride of atleast one

5 CTRl2 e T O S PGt ool g e sccond
Idtrial O ARNBRBSM e, Bifd (b HriD yltriaWaRIaBiiNy $Ja6ing anPRRERcond yitria-
i'ncludes the second yttria-containing coating, and the

f omgatinipg coitmgowa tisposed gn dlostriting owtaisurface ebthogebstrate.
yttriacontaining coating are disposed on the entire

outer surface of the substrate. 13. The conponent of

a ai m i3, WhehetdingdaentCTTIAREN whddsih detedoniftResieaOtdes the second
yttria-containing coating, and the first )
y¥tiria-eonéainingicaating, swhibie ﬁ%stmatqeétag@%mtmg and the second yttria-
Yy J: |1 .coaf i ' essentially of

y{c’ﬁ%@fﬁg %&ir%w%g%lgtne%%éﬁlgglﬁ gf EEé\i m 7, wherein the

conponent includes the second yttria-containing

coating which includes an _ex;éosed surface haVi'naléﬁ
roughnkbs eFetamnpscntofddpian bavhgapia dhcromgrongy ipekudes the second

| o . ] .
Rl s Shp AP bk BHRRAEHERLE LAY o 1onethiahs ofective
etosahdricalaliyestdn flpobgnmea;pattivdesfthatiepasitain the exmssd sduface.
essentially of yttria; the bond | ayer conprises
yttrium al um num garnet; and the conponent includes
the seppnd yid Ednfoneiticdtid1hiRg7 GRRkiiRg Whi ch consi sts
essentially of yttria. 16. A sem conductor materi al

procegbbmgmapwamaﬁase&mn@ﬁb&ﬁhgnamaﬂeast one conponent
according to aim?7. 17. A thod. of processing a
sem ¢ S‘h& %Estt SP%%CQP?I%S eﬁﬁqngélg&ﬁqﬁmd uctor material

pr ocesghk BEnd RS dhptiseS AfRIth Sluidinith 86886 1aAd a

sem conductor material with a plasma in a plasm )
chambethe e¢mporgatinebdasidie secandtydlitipaonipindegensiting which consists

a [ .ch contains at | east one conponent
a%g%l}%ﬁ#éf%ﬁ%} aim?7. 18. The method according to

Claim 17, wherein the processing conprises plasm
etching a polysilicon sem conductor material in the
pl asnal% hand sgmiconductoranaieidal Progepstnsheprarafys qomprisaag aldeast one

C&B@J&Qnt%%}ﬁﬂxg% iy sem conduct or materi al
processi ng apparatus, conprising thermal spraying a
first yttriacontaining

17. A method of processing a semiconductor material in a semiconductor
material processing apparatus, comprising processing a semiconductor material with a
plasma in a plasma chamber of a semiconductor material processing apparatus which

contains at least one component according to Claim 7.

18.  The method according to Claim 17, wherein the processing comprises

plasma etching a polysilicon semiconductor material in the plasma chamber.
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coating on at |east one surface of a substrate, the
substrate conprising a green body of a ceramc

woredos06268 20. The nethod of d aim 19, furtherPCT/US2004/041206

conprising co-sintering the substrate and the
as-thermal spraye irst yttria-containing coating.to
For m ol bondR PR oGNS HTACRRINd S A Bl OF 4

| Qeliug $i81 ABLGsiiB LB dratus ABhp¥istdel therdlal @Praying a first yttria-
igr%tﬁ{ér gggotgﬁ\eeenﬁ%eﬁggb@rat% ang th(§J ??rs&% raying a first yttria
ydontaizing oodtaigrinreg leastainie sgrfalof aFubstrate, bel suifstr@leaiomi2Bing a green
f.urt her c%ggrisin after the co-sintering, thernal

s%dﬁf?ﬁ§e & ttria-containing coating on the

first yttria-containing coating. 22. The nethod of

daim 20, further conEr ising, after the co-sintering,
treatiHy anTkeapeibedosuleimd®, Hitheheonfirtsing co-sintering the substrate and

vitria-containin oat.i ng _by.a plas ondifionin ..
e i Thefpa Sl Bl SBtis Purte e Ty B bRl gomprising o
tagltienes 66ids idhake Ak tehmid@akas] ideftiriiOat ad3nteffa6e between the
met hod of Claim 21, wherein the ceramc material is

Substiate anchihg festertiriproentaiping ¢agtiegnt ai ni ng coati ng and

the second yttria-containing coating consi st

essentially of yttria. 24. The nmethod of C aim 20,

wher eiZ1.t heTlsuhstho@bLChind 20nfirther Simpriditig, acienthai dolsifiering,
coating are co-sintered at a tenperature of from about )
ghereal sprapinge seeatirigreontaining cosding 98 the fird yipgrontaming coating.
days. 25. The nethod of O aim19, wherein the

conponent is selected fromthe group consisting of a

di el ec2.i ¢ Thendethpd oh@hare 20ydulrther eongnisdug, laifteethe co-sintering,

substrate support, baffle, gas distribution plate, e
Ji°4Eh& 38 ERISRLNEHCe PF 1, ETHoR BReoniPS AEH LS pligma conditioning
at &R to RldRedBarliOeyst JtirihitabMiGE thADHRePLBEIR after the co-
screen, and/or  the sem conductor material processing
appeniag.us conpri ses a plasma etcher.26. The nethod of
Caim19, wherein the substrate conprises a ceramc

materi al selected fromthe group consisting of

al um e, quptdBethdd bEORIA 21 SkwhéreRNheE 8érahfl@matdrlal &Mumina, and the
nitride, boron carbide, boron nitride, alum num _ ]
it ytir-copfaining coating amil thaujeeand yiliteeesintaiping cpgingreensds essentially
of aim 21, wherein the first yttria-containing

coating and the second yttria-containing coating

conprise an oxide, carbide, nitride, boride and/or
carbonitride of at |east one elenment selected framthe

gr oup ZonsiBiamethed f Claim 28, whereinnje sylpsfratgandethe figy) yttria-

T . r . o i °
Fiafas Ehingiee FYa R o R TERAR 3 Gy e ecorc
for a time period up to about 7 days.

25.  The method of Claim 19, wherein the component is selected from the
group consisting of a dielectric window, chamber wall, chamber liner, substrate support,
baffle, gas distribution plate, plasma confinement ring, nozzle, fastener, heating element,
plasma focus ring, chuck, and a plasma screen, and/or the semiconductor material

processing apparatus comprises a plasma etcher.
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the second yttria-containing coating are thernal
sprayed on the entire outer surface of the substrate.

wQ@%0050beyssret hod of C ai m21, wherein the seconPlCT/US2004/041206

ytrria-containing coating includes an exposed surface
havi ng a roughness_effectiye to .enhance adhesi gn of .
pl as n%Ge’t c ﬂh@yneﬁh%%iélémﬁ ﬁgst‘ﬁléer?IBEﬁ? S‘B‘HP GPREPILSCS a ceramie

iff! 1 the S RB RS sEERASRInRH! {RRS; ZiRBnialsili bid
@tﬁ%ag S%?Ctrgfggieng gg-i/t (i a- coat ed cera’n(1Ic c’ozr%polr%lélhtSl oof e
ailieniniteide botor canbitle hioadn itratseslymigine hidride ryftria, and mixtures
cgrrprf' sing: partially sintering a substrate conprising
dDeEMami ¢ material; thermal spraying a first
yttria-contai ning coating on at | east one surface of

the substrate; co-sintering the substrate and the )
as- t hefmal Bhemagteetl 6f Cloim Y1 twhexeipdhe Bishytinia-codtinigg eenting and

forma ond | ayer conprising a nulii-phase.oxid
(e eBnd e o P S Srietfs T, cRPER e Boflte andlor
RetHMBRAdS beat 38RBéAAdEmaitdelebted Fiofibthe gtdubi cdnsigitiesd NLAL e, Pr, Nd,
coati ng; andTgog treating an exposed surface of the

- (4

fRm.s¥m,fiy, Gda dilei Brg Teeodbiang Ly a pl asma

conditioning treatnent to reduce particles of yttria
attached to the exposed surface after the

co- si miger i Mthe méthéd 6 Clalie RUpVhepihaks figt itsecanaining coating and
yttria-containing coating on the sintered first

yihe pacane piviarentagingsaningare theamobipraved opdhe Fatire guinr surface of the
ys%gt}a?%at_tached to the exposed surface after the
co-sintering.

29.  The method of Claim 21, wherein the second ytrria-containing coating
includes an exposed surface having a roughness effective to enhance adhesion of plasma

etch by-products in the form of polymer particles deposited on the exposed surface.

30. A method of making a yttria-coated ceramic component of a
semiconductor material processing chamber, comprising:

partially sintering a substrate comprising a ceramic material;

thermal spraying a first yttria-containing coating on at least one surface of the
substrate;

co-sintering the substrate and the as-thermal sprayed first yttria-containing
coating to form a a bond layer comprising a multi-phase oxide of the ceramic material
and yttria at an interface between the substrate and the first yttria-containing coating; and

(i) treating an exposed surface of the first yttria-containing coating by a plasma
conditioning treatment to reduce particles of yttria attached to the exposed surface after
the co-sintering, or (ii) thermal spraying a second yttria-containing coating on the
sintered first yitria-containing coating to cover the particles of yttria attached to the

exposed surface after the co-sintering.
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