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The present invention relates to semiconductor processing equipment and a

method of improving corrosion resistance of such components.

Description of the Related 2
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 tlte 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 and 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
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controlled gas distribution plate for an inductively coupled plasm

reactor and conponents thereof can be found in commonly owned U. S. Patent
No. 5,863,376. In addition to the plasma chanber equi pnent, other equi pnent
5 used in processing sem conductor substrates include transport mnechani sns,
gas supply systens, liners, lift nmechanisns, |oad | ocks, door nechanisns,
robotic arns, fasteners, and the |ike. Bhe conponents of such equi pnent
are subject to a variety of corrosive conditions associated with

sem conduct or processing. Further, in view of the high purity requirenents
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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 réducc 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 filtm of Al,0,, AlC, 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,0,
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.



25 No. 4,491,496. The “013 patent states that-the differences in thédbhR00
expansi owo @maffopci ent s bet ween al um num and ceram ¢ coat ippgs;&YGE;as

al um num oxi de leads to cracking of the coatings due to thermal cycling
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| i ner arrangenents. For instance, the 016 patent discloses a |liner of
ceram cs, alum num steel and/or quartz-3aith alum num being preferred for
Its ease of machinability and having a coating of alum num oxide, Sc203 or
Y2031 with A1203 being preferred for coating 5 alumnumto provide
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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 ina
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 No.
5,494,713 discloses formng an alumte fi4-mon an alum num el ectrode 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
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shower head el ectrode of magnesium U.S. Patent No. 5,888,907 discloses a
shower head efhéclumite codtingniolnp e thecsiligsortoagng fibm have diffgenreoetfiviertoef
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purity and corrosion resistance for conponents of sem conductor processing
equi pnent , t hefazoiableasineectiie ipnotettiornof the atuminupr mbstratetis insufficiner i al s and/ or

coati ngs, use or_ such. conponents, reover, 20 with regard, to the chanber
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steel, aluminum, copper or the lixe. U.S. Patent No. 4,612,077 discloses a

showerhead electrode of magnesinm. 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
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equi pnent conponent so as to forman outer erosion resistant surface. By
erosion resistant surface, it is neant a surface coating that protects
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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,
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According to another aspect of the invention, there is provided a

sem conduct or processi ng equi pment conponent nade of a boron nitride/yttria
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Figure 1.

10 b D DESCRIPTION OF FE
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



conponents, such as robotic arms, fasteners, inner and outer chantler JWallls,
etc., ambbhessbdoke. 20 Al t hough the invention is applicalplegigiasget ype of
conponent having a netal, ceram c or polynmer surface, for ease of

illustration, the invention will be described in nore detail wth
reference to the apparatus described in U S. Patent No. 5,820,723 which is
I ncorporated herein by reference inits entirety. Figure 1 illustrates a

vacuum processi ng reactor chanber 10 that includes a 25 substrate hol der
70 providing an electrostatic clanmping felce to a substrate 60 as well as
providing an RF bias to the substrate while it is He backcool ed. A focus
ring 72 confines plasna in an area above the substrate. A source of energy
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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 50 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
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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



15 is. an alum num chanmber wall 28 having a first optional intermed}fatgy 2005
coating &Pg ¢Rps35&cond optional internediate coating 90 andp@rfl?ﬁrﬂgbss
nitride/yttria conposite containing coating 100, as illustra eé I'n Figure
2. In order to ensure good adhesion of the coated material, the surface of
the alum num substrate 28 is preferably thoroughly cleaned to renove
surface material 20 such as oxides or grease prior to coating. In
addition, it is particularly desirable to roughen the substrate surface,
anodi ze the substrate surface and agai n rgughen the anodi zed substrate
surface prior to application of any of the desired coatings. According to
the invention, a first internediate coating 80 is optionally coated on the
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of 10 fissures in the coating 90. The optional second internediate coating

90 is sullici Bsmwes mhecoatingMere to the first intermediate coating 80

and to further all The Ioi[)ti(tm%l lggco%%t%gxslggatg rc'o:?tgngt% 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, AlN,
TiO,, 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,
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second internediate 15 coating 90 can have any suitable ch as a
t hi ckness of at |east about 0.001 inches, preferably fromabout 0.001 to
about 0.25 inches, nore preferably between 0.001 and 0.1 inches and nost
preferably between 0.001 inches and 0.05 inches. The first and second

i nternmedi ate coating may be nade of any one or nore 20 materials enpl oyed
in conventional plasma processing chambgps. Exanples of such materials

i nclude nmetals, ceram cs and polyners. Particularly desirable netals

I ncl ude any one or nore refractory netals, conposites or alloys containing
h tals., Particularl | nabl ] i ncl yde .A12031 .Si C,. S.3N4, BC,
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materials useful in a plasm cha r at tenperatures up to . Specific -

mat eri al s contriangyl mixrares of any bE thierdbereratbndbdred mywerialsal so i ncl ude ful | erene
containing materials; other hard carbon containing materials such as
di amond and di anokids fontemplaicdrthay the figsiapd gecond\imeonedisaygers 80 and POJUN 2005
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10 the optional, second internediate coating 90, or on the optional first
i nt er medi at etoating 80, or on the aluminum substrate 28. The thickness of the boron

nitride/ytiria composite containing coating is desirably at least 0.001 inches;

preferably from about 0.001 1o 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/ytiria 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



coating 80, or on the alum num substrate 28. The thickness of the bQWQWNZO%
nitride/ yordgamsseyposite containing coating is desirably apct@agt 38300
inches; preferably fromabout 0.001 to about 0.25 inches, nore preferably
fromabout 0.001 to about 0.1 inches and nost preferably fromO0.001 to
0.05 inches. The 15 thickness of the boron nitride/yttria conposite

contai ning coating 100 can be selected to be conpatible with the plasm
environnment to be encountered in the reactor (e.g., etching, CVD, etc.).
This layer of boron nitride/yttria conposjit-e containing coating nay be
coated on all or part of the reactor chanber and conponents as di scussed
above. Most desirably, the boron nitride/yttria conposite 20 coatings are
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the underlying |l ayers, "and particuldarly the substrate, for a significant

period of exforswatdighotetrdperanurerandipressateanfberngavsdy, thd berdyomiaide may be
nitride/yttria conposite containing coating 100 of the present invention
cont ai ns  bot h1¥Ybk disxagopal phaseind yttria. The boron nitride conponent of 25

t he conposite may 0 ' r.m r reof . Most
desirably the boro?ﬁ%?&# ggﬁe‘g‘#&gﬁﬁﬁ% &@%6@?@8@?@%&@ %ré@g‘g\[ﬁai ns
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80% by wei ght and nost preferably exceedi ng 90% by wei ght. The cubic form
of boron ni trP%peroentCad @y are desigibly) Btween sboup6l/ans®0/ fe3&36 ofithe tatahuch

hi gher densit I s,ver ard and,may be produced fromthe hexagonal form
at "hi gh t enpelSReesEa The HOSQL Bitade SomeameR: FpI§ Preseat BATAMOHIE BEBEESRay be
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I n an anount et ween about ‘one percent an percent, nore desirably

bet ween about pé@estraiid ¢96n pore dedirabhdbetween avowe 20 aad 4alpeycenedfubenoabout 60
and 80 percent of the total conposite. The boron nitride conponent may be
pr esent 1% antempesie. bet ween about one percent and 99 percent, nore

desirably between %8 %m%&e%gy 1619:1udc other protective materials in amounts up to

about fifty percent of the total composite or greater. Desirably, boron nitride,
ytiria 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 6r more
refractory metals, composites or alloys containing such metals. Particularly
desirable ceramics include Al,0O,, 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 UHejyN 200
total 10WwOMpesS7eee. The conposite may include other protecpiypsiphelsd als 1 n
anounts up to about fifty percent of the total conposite or greater.
Desirably, boron nitride, yttria or zirconia forma continuous matri X
phase in such conposites. Mdire desirably, the conposites of the present

I nvention include between about one and 15 40 percent by wei ght additional
material, and nore preferably between about one and 20 percent by wei ght
additional material and even nore preferdlly between about one and 10
percent by weight additional material based upon the conposite. Such
materials may include any one or nore materials enployed in plasm

processi ng chifvaal boroR@mias b@forﬁbﬁ@ﬂiﬁd@ﬁ@rbh%‘a?oc?nﬂﬁ'c@%ezi&%'a° pﬁriQ by NOr €
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Teflon(r), p A Y/ . her polyneric materials
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02/ 053799 -1 JUN 2005  PCT/US01/ 43836 silicon; boron carbides; boron
nitrides;, bépé& C@E‘IB%’n 1P EPHIRE. SYRPIgHPn, Tollan, coatipg %TH‘F?WO&F% &¢. {tHe
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sprayi nq chem.cal] vapor deposition, sublimation, |aser vaporization,
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coating, evaporat iy fidkhitid8 aSHat of gne%#&'ﬁoﬁ?ﬁ'}e}eng’pr(e)%ﬁbd 'a'semmSconductor

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/ytiria 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., aﬁy 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 conténplated that nmultiple boron nitride/yttria conposite cont dihii 2005
coat i ngs WAPYH3H wi t hout internedi ate | ayers of other natperni@hs 8y be
deposited onto the 10 desired surface using any suitable technique. In an
alternative aspect of the invention, there is provided a sem conductor
processi ng equi pnent conponent nade of a boron nitride/yttria conposite
containing material. The conponent may include any one or nore coatings
conventional ly enployed in such equi prrent. 15 By use of the boron
nitride/yttria conposite containing coatlhgs or conponents of the present
invention, it is preferred to obtain an ultrahard, erosion resistant
surface. Such coating or conponent is desirably free of materials that
react with pfrooe8dasyntimnein thaPesodindablee Tlhezeb s alctordingetotons adhart

there is low .qor no particle contamination, little or no corrosion, Tittle
or no netal 86&’("‘69’??%? t INYAOURR. aRsptisfackqry efchuing oryundesiraple fasmation ofr oducts. |1t
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parts behind chanber conponents such as liners, etc., to prevent netal
cont ani nation of MWhilexthe drventiomdas bean destriieddn dstajirwitte sefetniaitd specifieact or

chamber. It is g(girti g%arlé. &rg;}erred to limt or exclude transition netal
dust: e.g., SHyOlment thesseh ibwilkpe ARPATent19 thase skillgd oo thesarh Hiat HaRIQUsr ough
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PCT/ US01/ 4388épartingrfrdéf thactope efithe appénded bRiter i odi ¢ Tabl e. Ther eby,
according to one advantage of the present invention, unsatisfactory
etching or undesirable formation of pinholes in deposited filns is reduced

by suppressing occurrence of such dust by either erosion or corrosion. 5
Wil e the invention has been described in detail with reference to specific



various' —changés and nodifications can be made, and equi V&I'BREE Erpl

wi t hout departing fromthe scope of the appended clains. O 62/053799 -14
27 JUN 2005 What Is Claimed Is: 1. A process of coating a surface of a
conponent of sem conductor processing equipnment, the processing
conprising: (a) optionally depositing a first internediate coating on a
surface of a 5 conponent of seniconducﬁgf processi ng equi pnent; (b)
optionally depositing a second internediate coating on said first
internedi ate | ayer or on said surface; and (c) depositing a boron

nitride/yttrja cor&)o_si te containing coating on said conponent to form an
out er erosi L 1 -urface. 10 2. The coating process according to

Claim1, wherein 1561}@ rgurf%ﬁe c%f sai d coggonent Crﬁ ri SeSOéla netal, ceramc
or pol yner surface. PO OL MG PFECE 95 2 LOBBPEF gg%tSSmﬁff BT wher ei n
sai d surf aceyrbgessigp @i ﬁﬁn@,'th'éTE FeRsidb colisigRat i ng process according to
Claim1, vvhg)rei n sgi gﬁél rst 15 1 ntér"ne-(gliﬁgrtleﬁgzoati ng is not optional. 5.
The coating procedgsopimmntldidepoditingh firsnidterméxtinteicoasag dn hisusface ofrd er medi at e
coating_ conprises a nmetal, ceramc or polyner coating. 6. The coating

pr ocess “acc JIRegeRIPIEERIGANIUCIQR BFSERFIRGE M IBBABonent  conpri ses a chanber

wal | of a plasma j: . T tin rocess..according to
Claim1, further @ﬁ’g{r@g“.“&%%“%é%e‘r?%’f}glﬁgeﬁ’i‘gg‘éﬁr&’&@%g Sh Sgléllatﬁrshorrponent ,
sai d boron nintdrind@iaw lahérorC RS bifaceORAd®i Ni ng  coating being deposited on
sai d roughened surface. 2 7 JUN 2005 WD 02/ 053799

(c) depositing a boron nitride/yttria composite containing coating on said

embodi ngnt s thereof, it will be apparent to those skilled in the art%@gﬁé 0
N

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.




_15 PCT/ US01/ 436336 8. The coating process according to Caim1, wher&iln/UN 2005
sai d bor@afgy/fYstdsl de/ yttria conposite containing coating ineydend cubic
phase, a hexagonal phase or mixtures thereof. 9. The coating process
according to Caim1, wherein said boron 5 nitride/yttria conposite
containing coating conprises at |east one material other than boron

nitride or yttria. 10. The coating process according to Caim9, wherein

said other material 1is a nmetal, ceramic or polynmer. 11. The coating

process according to Claim10, wherein ga.d other 10 material is zirconia.
12. The coating process according to Caim 10, wherein said other material
conprises titaniumcarbide, titaniumboride, titaniumnitride, silicon

carbide, silicon éjogﬁlg%ﬂat%@%%@fhgﬁ t8rC15‘ﬁﬁ(iu éreirpfaru?%ré) 13. The

coating process acc erein sa’I ria conpri ses

from about Wtri&/ﬁﬂ%éorﬁ&sﬁékéﬁﬁim@’c mghﬁcl@dessaamlccma@sa héxagddal The

coating process dccording to Caim1l3, erein said boron n|tr| de

conpri ses frphasabootixtdfesttberabbut 40 percent by wei ght of said conposite.
15. The coating process according to Caim1, wherein said boron
nitridelyttria corrposi te containing coating is deposited by chem cal vapor

20 deposition, bl §5he38ads GARLBooRMA TSI, WhBRES suaRRELZal  on

sputtering, 27 J er| ng deposi |oh I'on beam coati ng, spray

coating,5 di pnitQdd/ it c@mp@meafoncam:lg cOqigi doghprised ht-least ofa imatgrid bier ush
coating. 16. A conponent of seniconductor processing equi pment conprising:
(a) a surfactanboren nispdeopt yidigl first internediate coati ng on said .
surface; (c) an optional second internediate coating on said first

i ntermedi ate

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

is 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 compdsite.

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,



coating or on said surface; and (d) a boron nitride/yttria conposite

contai ning coating on said conponent that forms an outer corrosion

resi stant surface. 10 17. The conponent according to C aim 16, V\herezi%wméonf’
surface is a metal, ceramic or polyner jgurface. 18. The conponent
according to Caim17, wherein said surface is anodized alum num 19. The
conponent according to Caim16, wherein said first internediate 15

coating is . J |oe: 20 Atj hamber wal|l of a plasma etching chanber
conpri si ng: rg%%g%af Qﬁ’?’r%‘géj % caght PoOATY FOHUE, A €reHBaI eMaporesani ng on
t he surface;coathng,adllfH éanak Og%gmdc&agﬁfr medi ate coating on the first
intermediate coating or on“the surface® and (d) a boron nitride/yttria

conposite containing coating on the conponent that fornms an outer
corrosion resistant surface. 21, A conponent of sem conductor processing
equi pment, conpr i §:né: comppnent efsemdeendu¢toy pencesying equapmeny Smprizim: medi at e
coating on the su@azge'r aSic) an optional second internedi ate coating on the
first internediate’c ?Hf *or on the surface; and (d) a boron

nitridelsyttria compyosi 5ﬁi&ﬁpﬁ?§t@ﬁteﬁnﬁgﬁ%ic5‘ﬂin%”mi ghﬁ%gl?{i%)c%:llegt that forns an

outer corrosion resistant surface, t or on °ni conposite

i ncluding a cubi c(Gphemsepticnahsecand iatrnpdiaecoingondaid 8st ilefkQfiate 17 22. The
conponent accor.din t%&ﬁt aim 16, wherein said boron nitride/yttria

conposi te coRtH&ioRgRSaic SUsRCEo# sk i ses at | east one material other than
boron nitride and ttgdgn . Q nent according.to Caim22, wherein
. . a 4 y
said other materi (?5 s a %ﬁ%@%}?{r%gﬁ%&og%&om' ng 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) asurface;

(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.

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 Claim 23, wherein said other materi ak iﬁl
zirconia. 25. The conponent according tp Cains 23, wherein said ot ézr* N 2005
material conprises titaniumcarbide, titaniumboride, titaniumnitride,
silicon carbide, silicon boride, silicon nitride or m xtures thereof. 26.
A conponent of s&#i BeRATROSENtSEeding imglaise L, prherein saidbpion sitride/yttriza) a
surface; (b) an optioRasi b&ﬁ&inih?}:@dftﬂggblﬂhﬁsegQﬂus'f'gné)ﬁatten%o% hage:  (c) an
optional second internediate coating on the first rnternediate coating or
on the surface; anddqer nirideandryttrit ri de/ yttria conposite containing coating
on the conmponent that fornms an outer corrosion resistant surface, the
boron nitride/yttria conposite conprising (i) fromabout 60 to about 80
percent by wei gh£3.ofhe gamponent agcording Yo ClaomR2 behereiR aidl othabmuateridiQs per cent by
wei ght of boron nitgide.. 27. The,conponent according to Caim16, further
conpri sing one or rr%‘?tgﬁcgaglllct?ronﬁ) MBoron nitride/ yttria conposite
containing or internediate coatings. 2 7 JUN 2005 18 28. A conponent of
sem conduct or prgecessi ng_equi pnent, conprising: .(a) , a. surface; (b) an
optional first i%eﬁ?ﬁs‘iﬂ oge'bt&ﬁ‘f‘?ra'ﬁg%%H’éié’dg’feé‘?}éfg‘@e)heéwa@ﬁﬁlilﬁ)nal second
i nternedi ate coati ngroehiat he first internmediate coating or on the surface;
and (d) a boron nitride/yttria conposite containing coating on the
conponent that fornms an outer corrosion resistant surface, wherein the

boron nitride or2ytThd @mgdhbit a8cdi@in kd RS TR WheiPHAPSNE iBGa1 DO ON
nitride/yttria conposite containing coating. 29. A conponent of
sem conduct or pr oce*¥THeLHANBRIbIde tilanpnyborjdsalteniugmitridessiliger exposed to

plasma in the equi pg@bitie, siif26n 6O NRES nitride or mixtures thereof,

26. 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 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.



conprising a coating including a boron nitride/yttria conposite containing
material formng a surface at |east8 0.001 inches thick exposed Qﬁ‘ﬁhp@ma
in the equiprment. 30. The conponent according to Caim 29, wherei e
component conprises a chamber wall of a plasma etching chanber. 31. The
conponent according to Caim29, wherein the boron n|tr|d¢/yttr|ath c
conposite ipglud | ) : ures er eof .
77ION 2005 5. | TRGOHRHEN OfBHAR Bnd ok AR etigacin, imalstle | 0% or on
nitride/yttria @daposace conprises (i) from about 60 to about 80 percent

by wei ght of ttria, or (i.i).fromabout 20 tq about 40 percent by wei ght
01}/ borgn nitriy .5a‘3§?“ Lh%%‘?m’@ﬂ‘@tea@@ﬁ?%?‘h e;syrieeesi m 29, wherei n boron

nitride or yttrig) ah@pfibfal G65¥nt iekfedHRd EdaXing BATE: firdt InfEmRGHRN
nitride/yttria conposjite.
coating or on the surface; and

(d) a boron 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 boron nitride/yttria

composite includes a cubic phase, a hexagonal phase, or mixtures thereof.

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.



