WO 02/ 053799 PC | 1USG i43836 BORON NI TRIDE/ YTTRI A COWOSI TE COVWPONENTS OF
SEM CONDUCTOR PROCESSI NG EQUI PMENT AND METHOD OF MANUFACTURI NG THEREQ 2005
BACKGROUNR) 36N | NVENTION 5 Field of the Invention Theppfgsenizsigiventi on
relates to sem conductor processing equi pnment and a nethod of inproving
corrosion resistance of such conmponents. Description of the Related Art In
the field of sem conductor processing, vacuum processing chanbers are 10
general ly used for etching and chem cal vapor deposition (CVD) of materials
on substrates by supplying an etching or deposition gas to the vacuum
chanber and application of an 1 field to the gas to energize the gas into
a plasma states Exanples of parallel plate, transforner coupled plasm
(TCP(err)) which is also called inductively coupled plasma (I1CP), and

el ection-cyclotron BeFRORNCErRAESEIYEPRIALICOMPOSIEE COPPTNENTSher eof are
di scl osed in commonly owned U .S. Patent Nos. 4, 340, 462; 4, 948, 458;
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and/ or heavy netal cor YR ME TR D FM@ G MERELHY  he
conponents of such equi pmrent to exhlblt hlgh corrosion resistance. 20
During processing of sem conductor substrat es, the substrates are typically
held in place within the vaguaREGR - aNgIO8 ders such as
mechani cal clanps and el ectrostatic ¢ anps anpl es of such

cl anpi ng systens and conponents thereof can be found in comonly owned

U. S. Patent Nos, 5,262,029 and 5,838,529. Process gas can be supplied to

t he chanber in various ways such WO 02/053799 PC T' USOL, %3836 as by gas

nozzl es, sgas B g .i ribution plates, etc. An exanple of a
t enperat dre istribution plate for an inductively coupl ed

pl asma The present invention relates to semiconductor processing equipment and a

method of improving corrosion resistance of such components.

Description of the Related Art
In the field of semiconductor processing, vacuum processing chambers are

10 generally used for etching and chemical vapor deposition (CVD) of materials on
substrates by supplying an etching or deposition gas to the vacuum chamber and
application of an RF field to the gas to energize the gas into a plasma state.
Examples of parallel plate, transformer coupled plasma (TCP™) which is also
called inductively coupled plasma (ICP), and electron-cyclotron resonance (ECR)

15 reactors and components thereof are disclosed in commonly owned U.S. Patent
Nos. 4,340,462; 4,948,458; 5,200,232 and 5,820,723. Because of the corrosive
nature of the plasma environment in such reactors and the requirement for
minimizing particle and/or heavy metal contamination, it is highly desirable for the
components of such equipment to exhibit high corrosion resistance.

20 During processing of semiconductor substrates, the substrates are typically
held in place within the vacuum chamber by substrate holders such as mechanical
clamps aﬁd electrostatic clamps (ESC). Examples of such clamping systems and
components thereof can be found in commonly owned U.S. Patent Nos. 5,262,029

and 5,838,529. Process gas can be supplied to the chamber in various ways such



reactor and conponents thereof can be found in commonly owned U. S. Patent
No. 5,863,376. In addition to the plasnma chanber equi pnent, other eéquilinght

5 used iQyo PRSASSI Ng sem conduct or substrates include trgp R{?’Bf“” 6
mechani snms, gas supply systens, liners, lift mechanisns, [o0a s, door

mechani snms, robotic arns, fasteners, and the |like. The conponents of such
equi pnent are subject to a variety of corrosive conditions associated with
sem conductor processing. Further, in view of the high purity requirenents
for processing sem conductor substrates 10 such as silicon wafers and
dielectric materials such as the glass substrates used for flat panel

di spl ays, conponents having inproved corrosion resistance are highly
desirable in such environnents. Al um num and al um num al | oys are conmonly

used for walls, electrode substr eners et her
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62- 103379. U. ent No. 5,680,013 states that a technique’for flame
sprayi ng Al 2@3ms,ofasmfn¢xaj amhm{eaxkes 'Elfe campehats ofsuchagnipmers arh sbjers &da i n
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flat panel displays, components having improved corrosion resistance are highly
desirable in such environments.
Aluminum and aluminum alloys are commonly used for walls, electrodes,
substrate supports, fasteners and other components of plasma reactors. In order to
15 prevent corrosion of the such metal components, various techniques have been
proposed for coating the aluminum surface with various coatings. For instance,
U.S. Patent No. 5,641,375 discloses that aluminum chamber walls have been
anodized to reduce plasma erosion and wear of the walls. The ‘375 patent states
that eventually the anodized layer is sputtered or etched off and the chamber must
20 be replaced. U.S. Patent No. 5,895,586 states that a technique for forming an
erosion resistant film of Al,0,, AIC, TiN, TiC, AIN or the like on aluminum
material can be found in Japanese Application Laid-Open No. 62-103379.
U.S. Patent No. 5,680,013 states that a technique for flame spraying Al O,
on metal surfaces of an etching chamber is disclosed in U.S. Patent
25 No. 4,491,496. The ‘013 patent states that the differences in thermal expansion
coefficients between aluminum and ceramic coatings such as aluminum oxide leads
to cracking of the coatings due to thermal cycling and eventual failure of the

coatings in corrosive environments. In order to protect the chamber walls, U.S.



Pat ent Nos. 5, 366, 585; 5,798,016; and 5, 885, 356 propose |iner arragngqgﬁ%ss.
For instance, the 016 patent discloses a |liner of ceramcs, alumnum
steel an@v®@ooguartz with al um num being preferred for it$gaseRisis

machi nability and having a coating of al um num oxide, Sc203 or Y203, with
Al 2C3 being preferred for coating 5 alum numto provide protection of the
al umi num from plasma. The 585 patent discloses a free.. standing ceranic
liner having a thickness of at |east 0.005 inches and machined from solid
al um na. The 585 patent also nentions use of ceramic |ayers which are
deposited wi thout consum ng the underlyimg al um num can be provided by
flame sprayed or plasna sprayed al um num oxi de. The 356 patent 10

di scl oses a ceramc liner of alum na and a ceram c shield of alum num

nitride for pahey wWekes BERSt 31798\018: aRAb 88Y 398 prp @8 FindBErrdhSEhAReS

ceramic liner materials for use in CVD chanbers. Various coatings have
been pr oposed ol anstaretathec'Oi parent disadbses 8 démerohctuemars, pluodess| stgeleqdiqunent .
For instance, U S. Patent No. 5,879,523 15 disc|loses a sputtering chanber
wherein a t héRARE Withstpmysn bejag Pricwed Qrisgasesobparhisdbiiiy adhevie such as
stainless steel..or al.umnum w.th i anal . .Ni ond oat, .
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processing of substrates with an optional nickel coating therebetween.
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metal surfaces in a, plasma processing chanber, the preferred ceramc
materi al bei Rgddnashigied JTom rolidyaupinde s $he, - WP dateay alsa restians useef crarmiy
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chanber wal | ,préViasdsy flagRfspraed ©0pladmaapeydd aluRfinud 2@, athe Y86 Baeggard to

pl asma reactor conponents such as showerhead gas distribution systens,
vari ous 1pr opasslcsehaverapse hinemofealwinina and specamic shieldbof altmemimingtride fore

shover heads. 5 Evaifel;sptegens%aﬁf ch .@RQAt 09"§]§§'5,§J565 discI:Dlggeesncteramic liner materials
for use in CVD chambers.
Various coatings have been proposed for metal components of
semiconductor processing equipment. For instance, U.S. Patent No. 5,879,523
15 discloses a sputtering chamber wherein a thermally sprayed coating of Al,O; is
applied to a metal such as stainless steel or aluminum with an optional NiAl, bond
coating therebetween. U.S. Patent Nos. 5,522,932 and 5,891,253 disclose a
rhodium coating for metal components of an apparatus used for plasma processing
of substrates with an optional nickel coating therebetween. U.S. Patent
20 No. 5,680,013 discloses non-bonded ceramic protection for metal surfaces in a
plasma processing chamber, the preferred ceramic material being sintered AIN
with less preferred materials including aluminum oxide, magnesium fluoride, and
magnesium oxide. U.S. Patent No. 5,904,778 discloses a SiC CVD coating on
free standing SiC for use as a chamber wall, chamber roof, or collar around the
25 wafer.
With regard to plasma reactor components such as showerhead gas
distribution systems, various proposals have been made with respect to the

materials of the showerheads. For instance, commonly owned U.S. Patent
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shower head of silicon, graphite, or silicon carbide. U S. Patent .

5,494, 719/d@izsBoges formng an alumite filmon an al um numcTal®ctisagde and a
silicon coating filmsuch as silicon oxide or silicon nitride over the
alumte film The '713 patent states that the thickness of the silicon
coating film5 should be 10 umor |ess, preferably about 5 urn, since the
al umi num coating film the alumte coating filmand the silicon coating
filmhave different coefficients of |inear expansion and cracks are easily
gener ated when the thickness of the siliebn coating filmis too thick. A

t hi ckness bel ow 5 um however, is stated to be unfavorable since the
protection of the alum num substrate is insufficient. to U S. Patent No.
4,534,816 ' NSO, 5ERSIAMIsHIBREra sHyoweidaead siices ! Fragrit®f orsfiiddonl @aside.st eel ,

al um num copper or the U S. Patent No. 4,612,077 discloses a showerhead
el ectrode of UrigRatsntulNp. §)484,7R3tdaseloski for5li@g88n alumitti Gloh os@s alumishmwer head

el ectrode of anorphous carbon, Sat'. or Al ..U S. Patent_Nos. .5,006,220 and
5,022, 979 di sleriale anca slierm soning iy Jushés silicree dheqny mjrideggver gesj ¢ or
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there is a need in the art for inprovenents in materials and/or coatings
used for sucthcduwpinenaisng fibn end dre, sik@nwioahng Edrmdve diffdrentaeafflséants of

materials, any material s ich, can i ncrease the service, life of . | asma
ot or chanbBr Gt al tork SR aaBh R oy e Dorkarinaiate sl a° ba
beneficial i i :cpsSt : i h 1.C fers.
SUMMARY OF Tﬁﬁﬁtﬁ%ﬂ@f*&@?&@% & ﬁg‘:‘?%g’ﬁ@‘?‘?? Stk §%‘??wa @ﬂ‘g&? e tion a
process for pnéwoeibigsiare e peowsii@nof s iakingintimbsbetnatsiis (rsdeficient.r i a

compos| tlg cor{}gi. nliarggnt(l:\?oa.tjt,?%,solg . gisﬁl%ggsaa%eup%fer ?howerhead electrode of stainless
steel, aluminum, copper or the like. U.S. Patent No. 4,612,077 discloses a
showerhead electrode of magnesium. U.S. Patent No. 5,888,907 discloses a
showerhead electrode of amorphous carbon, SiC or Al. U.S. Patent Nos.
5,006,220 and 5,022,979 disclose a showerhead electrode either made entirely of
15 SiC or a base of carbon coated. with SiC deposited by CVD to provide a surface
layer of highly pure SiC.

In view of the need for high purity and corrosion resistance for components
of semiconductor processing equipment, there is a need in the art for
improvements in materials and/or coatings used for such components. Moreover,

20 with regard to the chamber materials, any materials which can increase the service
life of a plasma reactor chamber and thus reduce the down time of the apparatus,

would be beneficial in reducing the cost of processing the semiconductor wafers.

SUMMARY OF THE INVENTION

According to a first aspect of the invention a process for providing an
25 erosion resistant boron nitride/yttria composite containing coating on a surface of a
semiconductor processing equipment component is provided. The process includes

depositing a boron nitride/yttria composite containing coating on a surface of a



sem conduct or processing equi pnent conponent is provided. The pro@é@éUN2m5
includes depositing a boron nitride/yttria conposite containing coating on
a surfacey@béssish UN2U WO 02; 053799 PC . TSO /43836 _5_

equi pnment conponent so as to forman outer erosion resi st ant sur?ace By
erosion resistant surface, it is nmeant a surface coating that protects
underlying materials fromthe corrosive effects of plasma chanber gases,
while resisting erosion of the coating by the plasma chanber gases. The
underlying surface of the 5 process equi pnment conponent to be coated can
conprise a nmetal, ceramc or polyner matgerial with a preferable materia
bei ng anodi zed al um num In a preferred enbodi nent, one or nore
internediate netal, ceramic or polyner coatings may be used between the
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nitride/yttrica conp containing coating, 10 Metal surfaces that may be
coat ed i ncl udy eosidhzedstart surfacdi Bemeant bsurfasy coatih@ink pasess eelerlying
refractory netal such as nol ybdenum or other metal or alloy used |n pl asma
chanbers. = CermB#itidals ficnagesorivatverriipc of plamaghpmbeugrses HieasisEa ; Al N,
Si 3N4, BC or otherfasca Ig:&o ti Iecra cmater meri.c
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chanber at tenperat up to '200C. According second aspect of the

i nvention, a poimdr mawpeneith aipsefeableyindedal Hdieg ansdizadeattmimol. udes: (a) a
net al surface (b) an optional first internedjate coating on the netal
surface; (c) an opfidoMElerEdEpRPAiRERy pRGPLREIO I BIEHIaGMERL tREATNE 0§

[t or e 2t © 9RKGAheOal EERUEbAh LGS AR BRLER LT el yetri 2

COITpOSI te COI’R on sal onponen provides a cor r osi on
resi stant out;ﬁbce%sahg %@ﬁtpnﬁﬂ@ ﬁh@metuaeorf hifrde/ Rfch SQBHRe icBhBIIBN AR

coatings may be a netal or alloy thereof, ceramc, polynmer or mxture or

10 Metal surfaces that may be coated include anodized or unanodized aluminum,
stainless steel, a refractory metal such as molybdenum or other metal or alloy used
in plasma chambers. Ceramic surfaces that may be coated include alumina, SiC,
AIN, Si;N,, BC or other plasma compatible ceramic material. Polymeric surfaces
that may be coated include fluoropolymers such as Teflon®, polyimides such as

15 Vespel®, and other polymeric materials useful in a plasma chamber at temperatures
up to 200°C.

According to a second aspect of the invention, a metal component is
provided. The component includes: (a) a metal surface; (b) an optional first
intermediate coating on the metal surface; (c) an optional second intermediate

20 coating on the first intermediate coating or on the metal surface; and a boron
nitride/yttria composite containing coating on said component which provides a
corrosion resistant outer surface. Each of the first and second intermediate
coatings may be a metal or alloy thereof, ceramic, polymer or mixture or
composite of materials used in plasma chamber reactors.

25 According to another aspect of the invention, there is provided a
semiconductor processing equipment component made of a boron nitride/yttria
composite containing material. The component may include any one or more

coatings employed in such equipment.



conposite of materials used in plasma chanber reactors. 25 According to
anot her aspect of the invention, there is provided a’ sem conduct o .
processi {@ ©aisbpwent conponent made of a boron nitride; y;,gﬁ)[@m/gg%g)dgww
containing material. The conponent may include any one or nore coatings
enpl oyed in such equipnent. JJ{} 02.053%99 PCT/I1JSOLr-13836 -6 BRI EF
DESCRI PTI ON OF THE DRAW NGS The obj ects and advantages of the invention

wi || becone apparent fromthe follow ng detailed description of the
preferred enbodi nents thereof in connection wth the acconpanying draw ng,
in which: 5 Figure 1 is a schematic cross-sectional view of a plasm
reactor chanber having a conponent coated with a corrosion resistant
coating in accordance with the present invention. Figure 2 shows details

of the corrosion resistangp9abERER] TF@N%}E TAPHRAAWINGS 1. 10 DETAILED
DESCRI PTI ON OF THE PREFERRED ENBODI THE T NVENTI UN The invention

provi des an eff ectlihebjeys dml pivemhgss afahd memibnr\eﬂi sdcaneeapparentrfroml the
ceram ¢ and pol ymer surfaces of conponents of seni conductor processing

appar at us sudpllaging etaded deseription pathsrrselsrsd aabpdimanst therrakiveeorapetian | zi ng

an 1.5 er OSI on rﬁgl st ant rlcoat(i % Suc@v ch[n'ponents i ncl ude chanber walls,
substrate &¢ (6%%3 1Tt FRBHE &h w ens includi ng shower heads,

baffles, sri ngs % R is a%ﬁematf@&b&n@eﬁ@namﬁw 50 Bia@ﬁﬁﬁ %z?otorrutﬁﬁﬂser

screens, liners, nsport nodul e conponents, such as robotic arns,
fasteners, i rhnemgamimthent whadiverh sabirssiortesistant acalirghia@ ActdrelancOwial t hough
the invention is applicable to any type of conponent having a netal,

ceram c or pdNS/PASFETYURYEAEAN. for ease of illustration, the invention will he

Figure 2 shows details of the corrosion resistant coating in detail A of

Figure 1.

10 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION
The invention provides an effective way to provide corrosion resistance to
metal, ceramic and polymer surfaces of components of semiconductor processing
apparatus such as parts of a plasma processing reactor chamber by utilizing an

15 erosion resistant coating. Such components include chamber walls, substrate
supports, gas distribution systems including showerheads, baffles, rings, nozzles,
etc., fasteners, heating elements, plasma screens, liners, transport module
components, such as robotic arms, fasteners, inner and outer chamber walls, etc.,
and the like.

20 Although the invention is applicable to any type of component having a
metal, ceramic or polymer surface, for ease of illustration, the invention will be
described in more detail with reference to the apparatus described in U.S. Patent
No. 5,820,723 which is incorporated herein by reference in its entirety.

Figuré 1 illustrates a vacuum processing reactor chamber 10 that includes a

25 substrate holder 70 providing an electrostatic clamping force to a substrate 60 as
well as providing an RF bias to the substrate while it is He backcooled. A focus

ring 72 confines plasma in an area above the substrate. A source of energy for



described in nore detail with reference to the apparatus described in. US.
Patent No, 5,520,723 which is incorporated herein by reference iV ilii2005
entirety.wbiogussod illustrates a vacuum processi ng react orpeheshatsss0 t hat
includes a 25 substrate holder 70 providing an el ectrostatic clanping
force to a substrate 60 as well as providing all RF bias to the substrate
while it is He back-cooled, A focus ring 72 confines plasma in an area
above the substrate, A source of energy for 2 7 WO 02/ 093799

Pcr' U. Si 0143536 maintaining a high density (e.g., 10"-10" ions/cm) plasm
in the chanber such as an antenna 40 powéred by a suitable RF source to
provide a high density plasma is disposed at the top of reactor chanber

10. The chanber includes suitable vacuum punping apparatus for naintaining

the interior g@ingdinihpe Hftaobeiydé.ga MES10'@hnb/cpPeplashg i heGhambed Qich 2
mrorr, typically 1-20 niorr) by evacuating the chanber through the
central |y | ocait sdenmctiupavyoed bp@ saitablp Kbsurasrio protide adhghihensity plasma is

substantially planar dielectric w pdow 5 uni formthi cknes rovi ded
bet ween t he afffRGiA% a4 eé%lo% FF@CQOHPE?’PB‘?I lglfofl??e‘:%?g’gé "ff%séWéars%‘gYaC%mf or ns
the vacuum ; ; ' én?}lpo :
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openi ngs Suchpassuet (& pl, deldwob@smTorr, typiehlly &20ngT @ pbessacyasng the thanpas

supply to the chanber 10. A conical liner 54 extends fromthe gas
di stribution pretsh hagerirallydasaded varausupgt 2Gakthpbodem ofghe changisér ati on, a

sem conduct or substrate su s a silicon.wafer.60 i. si.fioned qn.the
substrate hol der 70 Shd=ReDiud ecr §ulhepo aEunforah B8 a 3P BP
clanp 74 whil geliRePafekmfinh 20 and RTRIQUR G i 6ESSing@hamber Bform3 P! i ed to
t he vacuum processi ng chanber 10 by passing the process gas through a gap
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distribution plate arrangenents (i. shower head) are disclosed in
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di scl osures Ogelmri‘rﬁ’g'p?@ce&r Ead S A WedsUGR5IDDS HeGHaliber £ A0S Real TRE: 4415t ance,

whil e the wi ndow a
extends from the gas distribution plate and surrounds the substrate holder 70.

In operation, a semiconductor substrate such as a silicon wafer 60 is
positioned on the substrate holder 70 and is typically held in place by an
15 electrostatic clamp 74 while He backcooling is employed. Process gas is then
supplied to the vacuum processing chamber 10 by passing the process gas through
a gap between the window SO and the gas distribution plate 52. Suitable gas
distribution plate arrangements (i.e., showerhead) are disclosed in commonly
owned U.S. Patent Nos. 5,824,605; 6,048,798; and 5,863,376, the disclosures of
20 which are hereby incorporated by reference. For instance, while the window and
gas distribution plate arrangement in Figure 1 are planar and of uniform thickness,
non-planar and/or non-uniform thickness geometries can be used for the window
and/or gas distribution plate. A high density plasma is ignited in the space
between the substrate and the window by supplying suitable RF power to the
25 antenna 40.
Chamber walls 28 such as anodized or unanodized aluminum walls and
metal, ceramic or polymer components such as the substrate holder 70, fasteners

56, liners 54, etc., that are exposed to plasma and show signs of corrosion are



gas distribution plate arrangenent in Figure i are planar and of “Wh@ﬁﬁﬁ‘
t hi ckness, non-planar and/ or non-uni formthickness geonetries cgﬂ tised
for thewy nagewooand/ or gas distribution plate. A high depsiiyoRlzagm™ is
ignited in the space between the substrate and the w ndow by supplying
suitable RF power to the 25 antenna 40. Chanber walls 28 such as anodi zed
or unanodi zed alum numwalls and netal, ceram c or polyner conponents such
as the substrate holder 70, fasteners 56, liners 54, etc., that are
exposed to plasma and show signs of corrosion are i IN~.~ WD 02/053799

T CT,,U. SO 1/43836 -8- candi dates for-8eoating according to the invention,
t hus avoiding the need to nask themduring operation of the plasnma
chanber. Exanples of netals and/or alloys that may be coated incl ude
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refractory nmetals such as Wand and all oys thereof, copper and 5 all oys
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enbodi mgnt , allbys Gerpen@nt EkBmphs be coamicshrfzeathahaabee coalel iddudwvi ng an
anodi zed or unanodi zed al um num surface 29, The coating according to the

i nvention pehming, %i€e AofN.abisNa, Mirard Té)s Exampesuel qosyaerdiadly availatle
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COMPOSIE®  Gohe 2omtel 1 & Chambes wall 28 Having an anodised or unanodised aluminum
surface 29. The coating according to the invention permits use of aluminum alloys
without regard as to its composition (thus allowing use of more economical
aluminum alloys in addition to highly pure aluminum), grain structure or surface
conditions. In the following discussion, an example of a component to be coated
15 is an aluminum chamber wall 28 having a first optional intermediate coating 80, a
second optional intermediate coating 90 and a boron nitride/yttria composite
containing coating 100, as illustrated in Figure 2.
In order to ensure good adhesion of the coated material, the surface of the
aluminum substrate 28 is preferably thoroughly cleaned to remove surface material
20 such as oxides or grease prior to coating. In addition, it is particularly desirable to
roughen the substrate surface, anodize the substrate surface and again roughen the
anodized substrate surface prior to application of any of the desired coatings.
According to the invention, a first intermediate coating 80 is optionally
coated on the aluminum sidewall 28 by a conventional technique. The optional
25 first intermediate coating 80 is sufficiently thick to adhere to the substrate and to
further allow it to be processed prior to forming the optional second intermediate

coating 90 or the diamond containing coating described below. The first

intermediate coating 80 can have any suitable thickness such as a thickness of at



In order to ensure good adhesion of the coated material, the surface of the
al um num substrate 28 is preferably thoroughly cleaned to renove suffiéteéld
mat eri al wa02sseh as oxi des or grease prior to coating. | rpEgdicjesss it IS
particularly desirable to roughen the substrate surface, anodize the
substrate surface and agai n roughen the anodi zed substrate surface prior
to application of any of the desired coatings. .According to the
invention, a first internmediate coating 80 is optionally coated on the

al um num si dewal | 28 by a conventional technique. The optional 25 first
internmediate coating 80 is sufficiently tHick to adhere to the substrate
and to further allowit to be processed prior to formng the optional
second internediate coating 90 or the dianond containing coating described

bel ow, The fi [egtt dbohieg.0eUihes, ge&feiably HOMCABUNRVE] anybdiiot 2Pinehdshinelcpess
such as a thickness of at 17 iU IUUn WO 02/053799 PC CL1SOh! 43836 9 | east
about 0.001 i putersblygesyesndb0§l anrdobalapdes aod omst prsfeapdytfran 290 nopless o nor e
preferably be en 0.001 and 0.1. inches and nost preferably from 0.001
inches to O, \Elaeﬁi‘ﬁ%tﬁés. After depositing the optional first internediate

coating 80 onto al WHPHMosRingURS bhdifal ARt ifBSnddiAd Lo bhaRhed or
roughened by any s&ifab émtg%hn?qge, aﬁ%lthen 6vercog%2g)§ﬁ?hl?ﬂe second
optional Eoat sulgtraf2 28; thcslathog cam bt blagied yit toughened dypmyi suétalsle mdcaniyjung
coating 100. A roughened | ayer 80 provides a particularl good bond.
Desirably, thandgesmyeichated ydi the seesaOPHeNad oAt @r he thoghn niffiden v al
conpression strength to the coati 80, and,m ni.m z formation of 1@
fissures in t RATEGUE RERSBTE Slng 100, i FOURBEAIR R RroUiEs & PRHIRIARY o0 1 s
sufficiently GhhEkodd BELILSy, thOsdchRd trtdrdledidit @da'ﬁﬁg'%ti&gﬁﬂé%!h% 80 and to
further allow’it to be processed prior to formng any additional
i nter medi at e awahamgd comptdsgonutrengtipar the coating &lednd minimizes domesionef
contai ning coating 100 described bel ow. The second internediate
1 fissurés in the coating 90.
The optional second intermediate coating 90 is sufficiently thick to adhere
to the first intermediate coating 80 and to further allow it to be processed prior to
forming any additional intermediate coatings or the outer boron nitride/yttria
composite containing coating 100 described below. The second intermediate
15 coating 90 can have any suitable thickness such as a thickness of at least about
0.001 inches, preferably from about 0.001 to about 0.25 inches, more preferably
between 0.001 and 0.1 inches and most preferably between 0.001 inches and 0.05
inches.
The first and second intermediate coating may be made of any one or more
20 materials employed in conventional plasma processing chambers. Examples of
such materials include metals, ceramics and polymers. Particularly desirable
metals include any one or more refractory metals, composites or alloys containing
such metals. Particularly desirable ceramics include A1,0,, SiC, Si;N,, BC, AIN,
Ti0,, etc. Particularly desirable polymers include fluoropolymers such as
25 Teflon®, polyimides such as Vespel®, and other polymeric materials useful in a
plasma chamber at temperatures up to 200°C. Specific materials contemplated for
the intermediate layers also include fullerene containing materials; other hard

carbon containing materials such as diamond and diamond-like materials; carbides,



15 coating 90 can have any suitable thickness such as a thickness of at

| east about 0.001 inches, preferably from about 0.001 to about 0.25 Jyn 2005
i nches, uwwreRseberably between 0,001 and 0.1 inches andpppgisopigker ably
bet ween 0,001 inches and 0.05 inches. The first and second internediate
coating may be made of any one or nore 20 materials enployed in
conventional plasma processing chanbers. Exanples of such materials

i nclude netals, ceram cs and polymers. Particularly desirable netals

i nclude any one or nore refractory nmetals, conposites or alloys containing
such nmetals. Particularly desirable ceralfi-cs include Al,03, SiC, Si2N, BC,
AN, TiO2, etc. Particularly desirable polyners include fluoropol yners
such as 25 Tefon(r), polyimdes such as Vespel (r), and other polyneric

materials usgfidesi RiAdesPdrAPEBasAIPRIES 8f, foLERENAE WaEsiubD thiRaldB0 Tianfpgci fi C
materials contenplated for the internediate |ayers also include fullerene

cont ai ni ng mamnddor silison;dionen cirhidds; waphaiirides tbairon cagbomtrades atiscogumh as
di anond and di anond |i ke materials; carbides, 2 JUN 2UU5 WO 02/053799
t a~V JSO 1748836r Mo of thy ahaveaaeninpgdbmattdboni t ri des of, for
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i nternedi ate | ayers 80 and ich are optional may be any one of the

above- nent i oneadingaiey thalssms we idiffé¢rant dependingan ithegdesineé propergesneltay aled f f er ent
is.also, antici
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10 the optional sahendromheridegiad comeRit Ron@thin®soningt 106 i9AEpadNad ohi r st
e bor - © the optional second ihiermédiats coaing 90. OF on the optional ffst ntermediate !
coating 80, or on the aluminum substrate 28. The thickness of the boron
nitride/yttria composite containing coating is desirably at least 0.001 inches;
preferably from about 0.001 to about 0.25 inches, more preferably from about
0.001 to about 0.1 inches and most preferably from 0.001 to 0.05 inches. The
15 thickness of the boron nitride/yttria composite containing coating 100 can be
selected to be compatible with the plasma environment to be encountered in the
reactor (e.g., etching, CVD, etc.). This layer of boron nitride/yttria composite
containing coating may be coated on all or part of the reactor chamber and
components as discussed above. Most desirably, the boron nitride/yttria composite
20 coatings are of a thickness useful to provide erosion and/or corrosion protection to
the underlying layers, and particularly the substrate, for a significant period of
exposure to the corrosive chamber gases.
The boron nitride/yttria composite containing coating 100 of the present
invention contains both boron nitride and yttria. The boron nitride component of
25 the composite may be any one of hexagonal, cubic or mixture thereof. Most
desirably the boron nitride component is 100 % cubic phase or contains proportions

of cubic phase exceeding 60% by weight, preferably exceeding 80% by weight

and most preferably exceeding 90% by weight. The cubic form of boron nitride



nitride/yttria conposite containing coating is desirably at |east 0.001

i nches; preferably fromabout 0.001 to about 0.25 inches, nore pr F?ﬂ@%ﬁ#
from abouwwo 0Q006% t 0 about 0.1 i nches and npbst preferably;ﬁﬁpumﬁuggé v
0.05 inches. The 15 thickness of the boron nitride/yttria conposite

contai ning coating 100 can be selected to be conpatible with the plasma
environnent to be encountered in the reactor {e.g., etching, CVD, etc.).
This |l ayer of boron nitride/yttria conposite containing coating nay be
coated on all or part of the reactor chanber and conponents as di scussed
above. Mbdst desirably, the boron nitridefjyttria conposite 20 coatings are
of a thickness useful to provide erosion and/or corrosion protection to
the underlying |l ayers, and particularly the substrate, for a significant

period of expgsumect Bightiadensity,ds ives iedranhe magasqsoduded fhvon dre hexagonal
nitride/yttria conposite containing coating 100 of the present invention
cont ai ns bot hiobarasighi tewiparatupdng pressere. PRErpoiely, ihe beraa réeWpomdnte of 25
t he conposi te W be ang/l Ig’@e of hexagonal, cubic or mxture thereof, Mst
desirably the S*ag0p %onponent i's 100% cubi ¢ phase or contai ns

proportions of cu xceedi ng
80% by wei ght and)ﬂrlrfg t pr&?er ab gfgggge %&%@gg@yesaﬁq&?h%@hdgngubl c form

of boron Mi t rbedeeéh aboud ot pEcit M%%&&nﬁﬁﬁ@reﬁesﬁralﬁy betSie6id hbAE3M antil- has
a nmuch higher density, is very hard and may he produced fromthe hexagonal
form at high Q%Wéclataad SVAIhHOE desdiably. beﬁw@m@m Q@ pryd 8¢ percay Grthaiatel de may

be 100% hexagon The ria conponen t he conposi ma
oresent |- an SHGHE. 08 BPUROH PG AER CaRE b Brestl ‘88" JBRuEh e e o
desirably betyggp oﬁ@ﬁ&&erﬂ%n@@d e?&np%&%fﬁesﬁm BH@J&eH@B&t%@'aﬁé*@by bet ween
about 60 and 80 percent of the t otal conposit e The boron nitride
conponent maypdrecipraed endn moreadesanblyritetvoenvabent 2Giml40 pereeperfdentotdnd 99
percent, nore desirably between about one and 60

10 composite.

The composite may include other protective materials in amounts up to
about fifty percent of the total composite or greater. Desirably, boron nitride,
yttria or zirconia form a continuous matrix phase in such composites. More
desirably, the composites of the present invention include between about one and

15 40 percent by weight additional material, and more preferably between about one
and 20 percent by weight additional material and even more preferably between
about one and 10 percent by weight additional material based upon the composite.

Such materials may include any one or more materials employed in plasma
processing chambers. Examples of such materials include any one or more metals,

20 ceramics or polymers. Particularly desirable metals include any one or more
refractory metals, composites or alloys containing such metals. Particularly
desirable ceramics include Al,O,, SiC, Si;N,, BC, AIN, TiO,, etc. Particularly
desirable polymers include fluoropolymers such as Teflon®, polyimides such as
Vespel® and other polymeric materials useful in a plasma chamber at temperatures

25 up to 200°C. It is believed that the most desirable materials would include a

boron nitride/yttria composite alone or in combination with carbides, borides,

nitrides and/or carbonitrides of, for example, hafnium, tantalum, titanium and/or



percent and even nore desirably between about 20 and 40 percent of 5 -
total 10 conposite. The conposite may include other protective mat &f i/al'dd n
anmount s wo dws3@bout fifty percent of the total conpositeporugteaises .
Desirably, boron nitride, yttria or zirconia forma continuous matri X
phase in such conposites. Mdxre desirably, the conposites of the present

i nvention include between about one and 15 40 percent by wei ght additi onal
material, and nore preferably between about one and 20 percent by wei ght
additional material and even nore preferably between about one and 10
percent by wei ght additional nmaterial bak®d upon the conposite. Such
materials may include any one or nore materials enployed in plasm
processi ng chanbers. Exanpl es of such materials include any one or nore

metals, 20 c@caurwIoRcadidegMBsdn digidbs; bek@f tarboeisideabbiecdrdi;aligia sicl ude any
one or nore refractory netals, conposi tes or all oys contai ning such netals.
Parti cul ar| y migasisr] e abaseantwidneda@i|lal , 08, SiC, Si3N4, BC, AIN, TiC2,

tc. Particularl des bl d I h
Tef one. pol yi m odbeaREn SRR PodR sS b nine B BRc P et Bebafs use u
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nost desirab oron n ttrla onposite

al one ors5in eehhignatiuchashtimalaphiyiies pldsmiaisgesying, mhémnaieszamdfepmmon

carbonitrides of, for exanple, hafnium tantalum titanium and/ or W 02;

053799 PC | 7159@(!&?;“!!815%& er@llﬁ’fbcﬁﬁun%mg@ﬁpw&eﬂ@%tmfbdff)brbefﬁntcpﬁtd:ﬂgs, ,

boron carbonitrides; c{con xtures of the above- ni!{ntl oned
g

oot ori are. Osbtaysatng i R, Frarorish rllpi ceé}mgal?wmoaéaw B0 of the
present 'nV%EB'c%Hte%at@@ﬂﬁ?&ﬂﬁﬂlﬁl@%ﬂﬁtﬁtﬁdfégrﬂp edr sﬁb‘%ﬁlﬁﬁ‘m@yccﬁﬂ rr%é(”OW”

coating 5 technique as thernmal sprayin sprayi ng,
vapor deposi twithnor withditiinetmediatellases oﬁ/taparmzmmtsnna)sbeltiemsuecgomsphle ter
deposition, ion beamcoating, spray coati-ng, dip coating, evaporation,

rol | - on1Boat idegires Swsface J8INE RGY sekable lechrigue.

In an alternative aspect of the invention, there is provided a semiconductor
processing equipment component made of a boron nitride/yttria composite
containing material. The component may include any one or more coatings
conventionally employed in such equipment.

15 By use of the boron nitride/yttria composite containing coatings or
components of the present invention, it is preferred to obtain an ultrahard, erosion
resistant surface. Such coating or component is desirably free of materials that
react with processing chamber gases and are chemically inert such that there is low
or no particle contamination, little or no corrosion, little or no metal contamination

20 and/or little or no volatile etch products.

It is preferred that boron nitride/yttria composite containing coating or
component be placed in the regions that may or may not be exposed to the plasma
environment such as parts in direct contact with the plasma or parts behind
chamber components such as liners, etc., to prevent metal contamination of the

25 semiconductor substrates processed in the reactor chamber. It is particularly
preferred to limit or exclude transition metal dust; e.g., ahy one or more of
elements 21 through 29 (scandium through copper), 39 through 47 (yttbrium
through silver), 57 through 79 (lanthanum through gold) and all known elements



al so contenplated that nultiple boron nitride/yttria conposite containing
coatings wth or without internediate |ayers of other materials nly he )00,
deposi t e®W@m/@3fPe 10 desired surface using any suitabl ePC&alsni/epsae | n an
alternative aspect of the invention, there is provided a sem conductor
processi ng equi pnent conponent nmade of a boron nitride/yttria conposite
containing material, The conponent may include any one or nore coatings
conventionally enployed in such equi prrent. 15 By use of the boron
nitride/yttria conposite containing coatings or conponents of the present
invention, it is preferred to obtain an-tftrahard, erosion resistant
surface. Such coating or conponent is desirably free of materials that
react with processing chanber gases and are chemically inert such that
there is | owfrose 8Rdagsiatum)coreincoaPanipdigtlable, Therehye apeordmgcioranesideantagei ttl e
or no netal %f tami nation 20 and/or. little.or nodvol% ih? et.ch products. it
is preferred PISET FRVERHOD, dEFIHS{SIADY & Gt WICETHCAT HIFHEMEBA&E i ng or
conponent be i 3 i t e t he
A S R S A S L
parts behi nd eithéredrbgibn epop@o@ni.s such as liners. etc" to prevent netal
contam nation of the 25 sem conductor substrates processed in the reactor
chamber. 51t is parWhideithgrinyention &re peesdlaseribedrindetsi] veide rafersnee tnspeeifion net al

dust; e.g., an ne or nore of . elenents 21 thr h.29 (scandi umt hrough
copper) . 35 CRESHERETRERrH Mk D BRPEGGHO s SPYE i et RV ant hanum
through gol d}:paiidsahl ryadMAHEAEIRNESmINR, Bid E4BIA4RS ¢ 1%Jea9wim§& (actinium
on in the Periodic Table. Thereby, according to one advantage of the
present i nvenrepaming drsatiestapd of the eppdridad claimsindesi rabl e formati on of

pi nhol es in deposited filns is reduced by suppressing occurrence of such
dust by either erosion or corrosion. 5 Wiile the invention has been

described in detail with reference to specific enbodinents thereof, it
will be apparent to those skilled in the art that various



changes and nodifications can be nmade, and equi val-ents enpl oyed, w thout
departrng”;ﬁpn%;he scope of the appended clainms. _1.. G- hat |s CGayngd g
I's: 1. A”process of coating a surface of a conponent of Seniconductor '
processi ng equi pnent, till processing conprising: (a) optionally depositing
a first internediate comng on a surface of P. 5 conponent. of

sem conduct or processing equi pnent; (b) optionally depositing a second
internediate coating on said first internediate |ayer or on said surface;
and (c) depositing a boron nitride/yttria conposite containing coating on
said conponent to forman outer erosion resistant surface. 1.0 2. The
coating process according to Claim1l, wherein said surface of said

conmponent ¢ ri.ses .a netal, ceramc or polynmer surface. 3. The coating
process acc%@ﬁ%mégg?m 2, wherein said surface is anodized al uni num
4. The coating pr1902%§o@e%§8{5963{8|&§ta° uﬁagé Hﬁ%go?@@@e‘?ﬁ%f?@rhféoﬁ&dc%&r 15

i nternedi ate coating ‘s not op nal . I ng process according to
G aim4, wheleiRsisgefuibiiest, thd ploee¥BR @herizaati ng conprises a netal ,
ceram c or polynmer coating. 6. The coating process according to Claim1l,
wher ei n sai d congdenepiionatipappissieng afich arbmredieit cowingaompd asmaceatf @hi ng
chanber. 20 ; . The coatin rocess according to Caim1l, further

conpri si'-ng fORHRCREN qféﬁﬁ’llf&%gg‘:@h?‘fo&%%‘%ﬁ%‘&? Konponent, said boron

ompri si'ng : Bareet | n
roughened surf acar) Ol REIALR s ERT AR AREEROR hER G T

wher ei n sai dingemefiafd lh{érd®/ ot dafd surgRBPAsi t e containing coating includes a
cubi ¢ phase, a hexagonal _
(c) depositing a boron nitride/yttria composite containing coating on said

component to form an outer erosion resistant surface.

10 2. The coating process according to Claim 1, wherein said surface of said

component comprises a metal, ceramic or polymer surface.

3. The coating process according to Claim 2, wherein said surface is

anodized aluminum.

4. The coating process according to Claim 1, wherein said first

15 intermediate coating is not optional.

5. The coating process according to Claim 4, wherein said first

intermediate coating comprises a metal, ceramic or polymer coating.

6. The coating process according to Claim 1, wherein said component

comprises a chamber wall of a plasma etching chamber.

20 7. The coating process according to Claim 1, further comprising forming
roughened surface on said component, said boron nitride/yttria composite containing
coating being deposited on said roughened surface.



phase or m xtures thereof. 9. The coating process according to Caim 7 e
wherein said boron 5 nitride/yttria conposite containing coating COHT#I Q%NJ‘E’
at | eastwone/onaberial other than boron nitride or yttriarcl0sorThesscoating
process according to aim9, wherein said other material is a netal,
cerami c or polyner. 11. The coating process according.. to Caim10,
wherein said other 10 material is zirconia, 12. The. coating process
according to Caim10, wherein said other material conprises titanium
carbide, titaniumboride, titaniumnitride, silicon carbide, silicon
boride, silicon nitride or mixtures therEof. 13. The coating process
according to Caim9, wherein said yttria 15 conprises fromabout 60 to
about 80 percent by weight of said conposite. 14. The coating process
according to C ai 8 Ihe sMagfigprocsal atchadinnorCluint dewhe@ipsdis ®srdnr om about 20
to about 40 percent by weight of said conposite. 15. The coating process
accordi ng t onWidd/ptnia compesierroskining epag in¢luddsdegupia phase co hpogpna
containing coating is deposited by chem cal vapor 2d deposition, plasm
spray coati nB,a%@glmlﬁ’ﬁ’chg €I90%ser vaporization, sputtering, Ji)Ni. |Is,
sputtering deposition, ion beamcoating, spray coating, dip coating
evaporation <coating, roll-on coating or brush coating. 16. A conponent of
sem conduct or pr o©esHhidghaieyl ippeaeEd according ®i Ogim 1( &heeeis wiilaoesn 5 (h) an
optional first intermediate coating on said surface; (c) an optional second
i nt er nedPat e NEBEEYHE2GAMPASIEE FANFARINE SORMPECPMATISES aldatst vge sratainl ogicd

surface; and a(pbo"% bor an ni t{ti.de/ yttria conposite containing coating on

sai d conmpone ofl nitride or yttria. ,

10. The coating process according to Claim 9, wherein said other material

1s a metal, ceramic or polymer.

11. The coating process according to Claim 10, wherein said other

10 material is zirconia.

12. The coating process according to Claim 10, wherein said other
material comprises titanium carbide, titanium boride, titanium nitride, silicon

carbide, silicon boride, silicon nitride or mixtures thereof.

13. The coating process according to Claim 9, wherein said yttria

15 comprises from about 60 to about 80 percent by weight of said composite.

14. The coating process according to Claim 13, wherein said boron nitride

comprises from about 20 to about 40 percent by weight of said composite.

15. The coating process according to Claim 1, wherein said boron
nitride/yttria composite containing coating is deposited by chemical vapor

20 deposition, plasma spray coating, sublimation, laser vaporization, sputtering,



that. fornms an outer corrosion resistant surface. 10 17. The conponent
according to Claim 16, wherein the surface is a netal, ceramc or polyner
surface. 1.8. The conponent according to Claim 1.7, wherein said. sérfacgs;
is anodized al um num 19. The conponent according to Caim 16, wherein
said first intermediate 15 coating is.pet optional. 20. A chanber wall of
a plasma etching chanber conprising: (a) a surface; (b) an optional first
i nternedi ate coating on the surface; (c) an optional second internediate

coating on the first |nter i tind. . . - surface: and (d) a
boron nitri té‘é‘ﬁgletl%lgisdgyééségﬁ’(fe)‘bg??é%ﬁ?%ﬁlﬁi’ ﬁ%mbgé%ﬁ”?% dﬁg?"fs%glgc:%?n‘%gh%%?‘ 't hat
fornms an outgfiGOKsI0S} @Rati@SH SRk csiingace. 2i. A conponent of

sem conduct or processi ng equi pnent, conprising: (a) a surface; (b) an
optional first intermediate coating on the surface; (c) an optional second
internedi ate coating on Oe first intermediate coating or on the surface;
and td) a boron it rideMpeReRtHT SHMSEBIHETIEACSEHS HR FELICHEN] APHS e
conponent that forns outer corrosion resistant surface; the boron
nitride/yttria C@Lﬂo%‘?{g(ée’i ncl udi ng a cubi c phase, a hexagonal phase, or

m xtures thereof .(n{%n @Riondl filsEirkQRANGN0aARE BhdbiaGutAcS ai m 16, wherein
said boron nitnde/yttria conposite containing coating conprises at Least

one material ot hef) tanaoptiohalr @oomi tntdrohediatedcoyting oa s2id Tret oarpedert accor di ng

to Caim?22, wherein said other material is a netal, ceramc or polymer.
coating or on said surface; and

(d) a boron nitride/yttria composite containing coating on said component

that forms an outer corrosion resistant surface.

10 17. The component according to Claim 16, wherein the surface is a metal,

ceramic or polymer surface.

18. The component according to Claim 17, wherein said surface is

anodized aluminum.

19. The component according to Claim 16, wherein said first intermediate

15 coating is not optional.

20. A chamber wall of a plasma etching chamber comprising:

(a) a surface;

(b) an optional first intermediate coating on the surface;

(¢) an optional second intermediate coating on the first intermediate coating or
on the surface; and

(d) a boron nitride/yttria composite containing coating on the component that
forms an outer corrosion resistant surface.

21. A component of semiconductor processing equipment, comprising:

(a) a surface;

(b) an optional first intermediate coating on the surface;

(c) an optional second intermediate coating on the first intermediate coating or
on the surface; and

(d) a boron nitride/yttria composite containing coating on the component that
forms an outer corrosion resistant surface, the boron nitride/yttria
composite including a cubic phase, a hexagonal phase, or mixtures thereof.



24. The conponent according to Caim 23, wherein said other material is
zirconia 25. The conponent according to Cains 23, wherein said ot?? _
material conprises titanium carbide. 1vitanium boride, titaniumni ng/wb
silicon carbide, silicon boride, silicon nitride or mxtures thereof 26.
A conponent of semi conduct or processmg1 qU|pnent conpr|3|ng

surface; (b) an Bptliresampenepsiccomirgripbdiiaté. voriein syd darantatri @fV‘I‘%Ebe (c) an

optional second i ntc@ﬁlﬁ@éiiﬂe%%ﬁaﬁ%tcbﬂg]g%@mtphges al Fefidi ohO@lePBIA R 8hm0at i ng or
on the surface; and (d) a boron nitride/yttria conposite coontaining,

coating on the conmpemanttridpard yifrier ns an outer corrosion resistant surface,
the boron nitride/yttria conposite conprising (i) fromabout 60- to about
80 percent by weight of yttria. or (ii) fromabout 20 to about 40 percent
by Wi ght of bor2dn Tieteingenent &eerdogrtpSirent22achaeidisng other Clagirind 146, Fur t her

conprising one or oron nitride/yttria conposite
cont ai ni ng or |nte5%% 1a?ﬂchb§@?& P i" JUN 2005 8 28. A conponent of

sem conduct or processi ng equi pnent, conpr|5|ng (a) a surface; (b) an

[ [ fi [ d f I d
nt er medi at o codth g BRMEHET 1 St b R1Hdrat B Boat il BReBR ho sur f ace.

and (d) a boron nitzartelgayttria conposite containing coating on the
conponent that fornms an outer corrosion resistant surface, wherein fie
boron nitride or yttria fornms a continuous matri x phase in the boron

nitride/yttria cgMmosichbRp&Rnt AlcBidi (6 @@itf 93, wherein said other material

comprises titanium carbide, titanium boride, titanium nitride, silicon

carbide, silicon boride, silicon nitride or mixtures thereof.

26. A component of semiconductor processing equipment, comprising:

(a) a surface;

(b) an optional first intermediate coating on the surface;

(¢) an optional second intermediate coating on the first intermediate coating or
on the surface; and

(d) a boron nitride/yttria composite containing coating on the component that
forms an outer corrosion resistant surface, the boron nitride/yttria
composite comprising (i) from about 60 to about 80 percent by weight of

yttria, or (ii) from about 20 to about 40 percent by weight of boron nitride.

27. The component according to Claim 16, further comprising one or more
additional boron nitride/yttria composite containing or intermediate

coatings.



29. A conponent of sem conductor processing equi pnent having at |east one
surface exposed to plasma in the equi pnent, the conmponent conpri si 7‘9Uﬁ‘€095
coating including; a boron nitride/yttigia conposite containing nateria
formng a surface at |east 0.001 inches thick exposed to plasma in the
equi pnrent. 30. The conponent according to Caim 29, wherein the conponent
conprises a chanber wall of a plasma etching chanber. 31. The conponent

according to C ajgm 29 ¢ n@mrbffsé}ﬁacmps@%essﬁgm ibEt é’on%}i% er wall or a
pl asma et ching chanber. 32. the conponent according to m 29, wherein

t he boron nitride/ytt®i asurésfposite conprises (i} from about 60 to about 80
percent by wei ght (b%ﬁ&éﬂé@nal rstﬁﬂtér}neﬁfa%r@oﬁp@g& ﬁgsﬁr@acgbout 40 percent by

wei ght of boron nitri onent actcor to Claimzz),
wherei n boron nitri décomn qﬂtmnalaecmdnmraledmmqoauw tlhalﬁrsn xitghagietei n t he
boron nitride/yttria cogr(}%%ng 55n the surface: and
(d) aboron nitride/yttria composite containing coating on the
component that forms an outer corrosion resistant surface, wherein
the boron nitride or yttria forms a continuous matrix phase in the

boron nitride/yttria composite containing coating.

29. A component of semiconductor processing equipment having at least
one surface exposed to plasma in the equipment, the component
comprising a coating including a boron nitride/yttria composite
containing material forming a surface at least 0.001 inches thick

exposed to plasma in the equipment.

30. The component according to Claim 29, wherein the component

comprises a chamber wall of a plasma etching chamber.

31 The component according to Claim 29, wherein the component

comprises a chamber wall of a plasma etching chamber.

32.  The component according to Claim 29, wherein the boron nitride/yttria
composite comprises (i) from about 60 to about 80 percent by weight
of yttria, or (ii) from about 20 to about 40 percent by weight of boron

nitride.

33. The component according to Claim 29, wherein boron nitride or yttria

form a continuous matrix phase in the boron nitride/yttria composite.



