D —————

WO 01/00901 -1 3 0 DEC 200 PCT/ US00/ 40229 CORROSI ON RESI STANT COMPONENT OF
SEM CONDUCTOR PROCESSI NG EQUI PMENT AND METHOD OF MANUFACTURI NG THEREGH) pf 203
B- ACKGRONQI'®%F| 5 Field of the Invention The present i nvegtiSidpgleat €S [Eo
sem conduct or processing equi pment and a nethod of inproving corrosion- .
resi stance of such conponents. Description of the Related Art In the field
of sem conductor processing, vacuum processing chanbers are 10 generally
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 RF field to thé-gas to energize the gas into a

pl asma state. Exanples of parallel plate, transfornmer coupled plasm
(TCP(tm) which is also called inductively coupled plasma (I1CP), and

el ectron-cycl otron resonance (ECR) 15 reactors and conponents thereof are
di scl osed in comonly 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 plasm

envi ronnment in such r | E@ﬂﬁ I nim zing particle
and/ or hea%gh.é’éﬁ %ﬁﬁ&gg&g t# 8 Qrflrne for the

conponent s h i 9% : ANDMETHOR tMte. 20
During processing of seni MANUFASGTURENG TEHEREOFe substrates are typically
held in place within the vacuum chanber by substrate hol ders such as
mechani cal clanps and el ectrostatic clanps (ESC). Exanples of such

cl anpi NgBACKGRE U2 e revENTiN eof can be found in commonly 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
5 Field of the Invention

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 vacuufn 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 %,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
_ keld in place within the vacuum chamber by substrate holders such as mechanical
clamps and electrostatic clamps (ESC). Examples of such clamping systems and
components thercof 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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01 -2 300 E C 2003 PCT/USO0/ 40229 as by gas nozzles, gas rings,
\é\gsoé{ gg?l bution plates, etc. An exiarrpl e O}‘ S ]terrperat g;gt g(r)n;:lgl | ¢4 BEC2003
di stri but Wénoigoaeie for an inductively coupled plasma r
conponent s thgeof can be found in conmonly owned U.S. Pat e%?”ﬂﬁ‘?o_’““m’ .
5,863,376. In addition to the plasma chanber equi pment, other equiprment
used in 5 processing sem conductor substrates include transport mechani sns,
gas supply systens, liners, "lift nmechanisns, |oad |ocks, door mechanisns,
robotic arns, fasteners, and the like. The conponents of such equi pment
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 such 10 as silicon wafers and
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U S10 Pat %Qtsililggh wafers and dielectric materials such as the glass substrates used for 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 a
corrosion resistant fitm of ALO,, 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 2 technique for flame spraying AL,
on metal surfaces of an etching chamber is disclosed in U.S. Patent No.
25 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 evental failure of the
coatings in corrosive environments. In order to protect the chamber walls, U.S.

Patent Nos. 5,366,585; 5,798,016; and 5,885,356 propose lhiner arrangements.
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5, 885, 356 propose liner arrangenents. WO 01/00901 3 0 DEC 2003

PCTI USOQ' 40229 -3 For instance, the 016 patent discloses a. |liner of
ceram cs, alum num steel and/or quartz with alum num being preferred for
its ease of machinability and having 8- coating of alum num oxide, Sc2Q3 or
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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. 3,879,523
discloses a sputtering chamber wherein a thermally sprayed coating of ALOQ, is

15 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 5,891,53 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
No.5,680,013 discloses non-bonded ceramic protection for metal surfaces in a

20 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
wafer.

25 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 No.
5,569,356 discloses a showerhead of silicon, graphite, or silicon carbide. U.S.

Patent No. 5,494,713 discloses forming an alumite film on an aluminum electrode
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aluminum, copper or the like. U.S. Patent No. 4,612,077 discloses a showerhead

10 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 SiC or a base of

carbon coated with SiC deposited by CVD to provide a surface layer of highly

pure SiC.

15 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,

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,

20 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 a
corrosion resistant coating on a metal surface of a semiconductor processing
equipment component is provided. The process includes: (a) depositing a

25 phosphorus nickel plating on a metal surface of the component; and (b) depositing
a ceramic coating on the phosphorus nickel plating so as to form an outer

corrosion resistant surface. The metal surface can be anodized or unanodized
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The objects and advantages of the invention will become apparent from the
10 following detailed description of the preferred embodiments thereof in connection
with the accompanying drawing, in which:

Figure 1 is a schematic cross-sectional view of a plasma reactor chamber
having a component coated with a corrosion resistant coating in accordance with
the present invention.

15 Figure 2 shows details of the corrosion resistant coating in detail A of
Figure 1.

ETAILED RI
EMBODIMENTS OF THE INVENTION

The invention provides an effective way to provide corrosion resistance to

20 metal surfaces of components of semiconductor processing apparatus such as parts
of a plasma processing reactor chamber. 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.
25 and the like.
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sem conduct or processi ng apparatus such as parts of a plasma processing
react or chanber. Such conponents include chanber walls, substrate
supports, gas distribution systens including showerheads, baffles, rings,
nozzles, etc., fasteners, heating el egents, plasma screens, liners,
transport nodul e conponents, such as robotic arns, fasteners, inner and
outer chanmber walls, etc., 25 and the |ike. WO 01/00901 -6 30 OEC2003
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Wil be dhesalrsubiace,ifior wasecof itlegtaitionyitetinyaftion enificoe destfibedeRnAGRt US descri bed
in US. Patent  No. 5,820,723 which is_incorporated herein by reference in
i ts enti AERY With psfgrenge 10 Fllel%Bﬁﬁ%é@sglhﬂddudﬁﬁpP@f@eEbTbng,&z@a?QBor chanber 10

that i nc{‘;ﬁg&ls-sg{l?og_pgﬁ%%?ag%e :j]i%%%n(l) r%\c})ilsicﬁdi.n an el ectrostatic clanping

force to a sub n 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 nmaintaining a high density
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Vacuum - 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
maintaining a high density (e.g., 10"-10" ions/cm®) plasma in the chamber such as
10 an antenna 40 powered by a suitable RF source to provide a high density plasma is
disposed at the top of reactor chamber 10. The chamber includes suitable vacuum
pumping apparatus for maintaining the interior 30 of the chamber at a desired
pressure (e.g., below 50 mTorr, typically 1-20 mTorr) by evacuating the chamber
through the centrally located vacuum port 20 at the bottom of the chamber.

15 A substantially planar dielectric window 50 of uniform thickness provided
between the antenna 40 and the interior of the processing chamber 10 forms the
vacuum wall at the top of the processing chamber 10. A gas distribution plate 52
is provided beneath window 20 and includes openings such as circular holes for
delivering process gas from a gas supply to the chamber 10. A conical liner 54

20 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
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

25 a gap between the window 50 and the gas distribution plate 52. Suitable gas

distribution plate arrangements (i.e., showerhead) arrangements are disclosed in
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bottom of the chanber. 15 A substantially planar dielectric wi ndow 50 of .
uni form thi ckness provided between the antenna 40 and the interior of the
processi ng chanber 10 forns the vacuumwall at the top of the processing
chanber 10. A gas distribution plate 52 is provided beneath w ndow 20 and
i ncl udes openings such as circular holes for delivering process gas froma
gas supply to the chanber 10. A conie&al liner 54 20 extends fromthe gas
distribution plate and surrounds the substrate holder 70. In operation, a
sem conductor substrate such as a silicon wafer 60 is positioned on the
subst r at eomotady o%@edRHSi BateypAgpaichtiohSdrthliNbspBSE9D80208/688 @8R! OSt at i ¢
clanp 74 i He, backcooling is enployed. Process gas is then supplied to
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while the window and .gas distribution plate arrangement in Figure 1 are
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geonetri f | d/or gas distribution plate. A high
density %@gﬁg%tﬁﬁﬁﬂweﬁlm&ﬁgéﬁg@g@%@m ween the substrate and the w ndow
by supplying suitable RF power to the antenna 40. - Chanber walls 28 such

as anodi zed or unanodized alum numwalls and netal conponents such as the
substrat e hol Geamber walls2& sushas38pdizéder wnamddized eluminum walls and

metal components such as the substrate holder 70, fasteners 56, liners 54, etc.,

10 that are exposed to plasma and show signs of corrosion are candidates for coating
according to the invention, thus avoiding the need to mask them during operation
of the plasma chamber. Examples of metals and/or alloys that may be coated
include anodized or unanodized alurninum and afloys thereof, stainless steel,
refractory metals such as W and Mo and alloys thereof, copper and alloys thereof,

15 etc. In a preferred embodiment, the component to be coated is a chamber wall 28
having an anodized or unanodized 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

20 example of 2 component to be coated is an aluminum chamber wall 28 having a

phosphorus nickel coating 80 and a ceramic coating 90, as illustrated in Figure 2.

According to the invention, a phosphorus nickel layer 80 is coated on the
aluminum sidewall 28 by a conventional technique, including for example plating
such as electroless and electroplating, sputtering, immersion coating or chemical

25 vapor deposition. Electroless plating is a preferred method of providing the P-Ni
coating, allowing intricate interior surfaces of the chamber or other chamber

component such as gas passages in gas supply components to be plated without the
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anodi zed or unanodi zed al um num surface 29. The coating according to the
i nvention permits use of aluminum al téoys without regard as to its
conposition (thus allowi ng use of nore econom cal alum numalloys in
addition to highly pure alumnun), grain structure or surface conditions.
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chanber conponent such as gas passages in gas supply conponents to be
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10 to about 12 weight percent.

The P-Ni coating 80 is sufficiently thick to adhere to the substrate and to
further allow it to be processed prior to forming a ceramic layer 90 such as
15 alumina, SiC, Si;N,, BC, AIN, etc. on the surface of the nickel. The P-Ni coating
80 can have any suitable thickness such as a thickness of at least about 0.002
inches, preferably from about 0.002 to about 0.010 inches more preferably
between 0.002 and 0.004 inches.

After depositing the P-Ni coating 80 onto aluminum substrate 28, the
20 plating can be blasted or roughened by any suitable technique, and then overcoated
with a ceramic material. The ceramic material is preferably thermally sprayed
onto the phosphorus nickel coating 80. The thus roughened layer 80 provides a
particularly good bond with the molten ceramic particles. As the ceramic coating
cools, it imparts a high mechanical compression strength to the coating 80 and
25 minimizes formation of fissures in the coating 90. The ceramic coating 90 can

comprise any desired ceramic material or combination of materials such as AlG,,
SiC, Si;N,, BC, AIN, TiQ,, etc.




al um num substrate 28 is preferably thoroughly cleaned to renpbve surface
mat eri al uch as oxides or grease prior to plating. A preferred ni GKeDEC 2003
al l oy pl g‘fcgf’l’dm??fcl udes 10 P in an anmount of about 9 to aboylcthougd299t
percent and nore preferably about 10 to about 12 wei ght percent. The P-Ni
coating 80 is sufficiently thick to adhere to the substrate and to further
allow it to be processed prior. to formng a ceramc |ayer 90 such as 15
alumina, SIC, Si3N4, BC, AIN, etc. on the surface of the nickel. The P-N
coating 80 can have any suitable thickness such as a thickness of at |east
about 0.002 inches, preferably from-#bout 0.002 to about 0.010 inches nore
preferably between 0.002 and 0.004 inches. After depositing the P-Ni
coating 80 onto alum num substrate 28, the 20 plating can be bl asted or
roughened by ahbe seramabéamting miuyi ispugppliad byt dthér @pRERRA @hniMidsNg@pcer am ¢
material. The ceranmic material is preferably thermally sprayed onto the
phosphor u& FHEEREA! Vappridepgsidon orRE sputrsr lﬂ@u@ﬁ@rmdfermsdemaﬁﬁg mtethdddes a

parti cul agl ¥n4pa6 it h.the molten ceram articles. As the ceramc
coati ng a@éé‘ﬂs, ftﬁ ?ﬂgé\ﬁ%yﬁéhh‘%%%?é‘fﬁfdwe@s&qﬂﬁéé%%ﬁor@mdéngwt o the
coati ng Séreanddirdetddl Nithe E@fpdiRhEdil Legur | ting 90. The
ceram c coating 90 can corr%ri sgﬁéalhﬁggrc’i@gi{olg%abelgg%!jga&r%&eeel?ﬁﬁfmﬁ

conbishat i PrRANIRE Feehmiquesl is tisan clre mstaNbadBis cdated orfby d¥he Bides Mchhg 2, etc. WO
01' 00901 ;9 30 DEC 2003 . PCT/ US00/ 40229 The ceram c coating may be applied
by ot her ':881;5‘3?3 P53y gup e AhMatHdRg can, be usedstogetectathey apres. Camveitidnan or RF

sputteri f LG IS _via thermal spraying in which
cgr am ¢ %ﬁ@#@g%ﬁééﬁ%ﬁg’%%@gﬁélgﬁgﬁSPrﬁ'y’é’ggaﬁE aggfetsﬁcgrﬁ% |yectg'.J ed at the

conponentSdimicagna Brgineensnd GLThoMaPS CaIRindToy PAVISHsKP(13RA Wiy t echni ques
I's that t1 35)metal body is coated only on the Sides facing the °’

10 The ceramic layer 90 in the preferred embodiment is deposited by plasma
spraying alumina onto the P-Ni layer 80 to a suitable thickness such as in the range
of about 0.005 to about 0.040 inches, preferably 0.010 to 0.015 inches thick. The
thickness of the alumina layer can be selected to be coﬁpaﬁble with the plasma
environment to be encountered in the reactor (e.g., etching, CVD, etc.). This |

15 layer of alumina 90 may be coated on all or part of the reactor chamber and
components as discussed above. It is preferred that it be placed on the regions that
Inay 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 nickel and/or aluminum contamination of the semiconductor substrates

20 processed in the reactor chamber. Thereby, according to one advantage of the
present invention, unsatisfactory etching or undesirable formation of pinholes in

deposited films is reduced by suppressing occurrence of dust by corrosion.

While the invention has been described in detail with reference to specific
25 embodiments thereof, it will be apparent to those skilled in the art that various
changes and modifications can be made, and equivalents employed, without

departing from the scope of the appended claims.
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thermal spray gun, and masking can be used to protect other areas.
Conventional thermal spraying techniques, including plasma sprayi ng3@r@ff2{lﬂj
addressed in The Science and Engi neering of Thermal Spray Coating by

Pawl owski (John Wley, 1995). 10 Thegcerami c layer 90 in the preferred
enbodi ment i s deposited by plasma spraying alum na onto the P-Ni | ayer 80
to a suitable thickness such as in the range of about 0.005 to about 0.040
i nches, preéfharBlglyio@d@0 t,o 0.015 inches thick. The thickness of the

al um na | ayer can be selected to be conpatible with the plasma environnent
to be encountered in the reactor (e.g., etching, CVD, etc.). This 15 | ayer
of alum na 90 may be c‘gat.ed on all or part of the reactor chanber and
conponent s as di scussed FBUVE 107 02188 grastal sustice phe compbeemn|cdcedicondudie
regions that nmay or may not be exposed to the plasnma environment such as
par t s PIofegfilRequipment, dlot paaicedsitghengirissmp or parts behi nd chanmber conponents
such as liners, etc., to prevent nickel and/or alum num contam nati on of

t he sem conigluct ge @;@tlp[sgt 5 : in .t act or chanber. Thereby,
accor di ng t?uone Rdvart ag%@%%l 8%?%2{1 8%?@%@%% 0F'lnavﬁielﬁrtali g‘ﬁ%ﬁr@é‘t@ﬂﬂ?@?@r

et chi : i formati on of pinholes in deposited filnms is reduced
by su%%?‘g@é‘#‘%gﬁ 5%#@%@%5@%’{“6&&& by corrosion. Wile the invention has
been descrihed in detail with reference to specific 25 enbodinments

t hereof , i tPwi | leRasitHBFarcsAmia epatingoe saidi pHosphdrns hivkelaplhtish Al hetaini spis
changes and nodifications can be made, and equi val ents enpl oyed, w thout

depgircteirargichoatmg Tmnmp@t@ﬁmdﬁﬂ@uﬂ@ﬁenqgﬂl t6d &riBic Sabnbh 31%9191;1335 Wﬁa alI S
Claimed Is: |I. A process for coating a nme _ —C .
sem GRREHE [Ofnod DA SE SSh A uzlﬁ’%&yg; 3% B8 ARERSER g, comprising: (a)
depositing urface of a conponent of

sem conduct or processi ng equi pnment;
2, The process for coating according to Ciaim 1, wherein said phosphorus

nickel plating is deposited by electroless plating.

3. The process for coating according to Claim 1, wherein said component
comprises a plasma chamber sidewall and said phosphorus nickel plating is

deposited over an exposed inner surface of said sidewall.

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

coating comprises ALQ,, SiC, Si;N,, BC or AIN.

5. The process for coating according to Claim 1, wherein said phosphorous

nickel plating includes about 9 to about 12 weight percent phosphorous.

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

nickel plating is deposited to a thickness ranging from about 0.002 to about 0.004
inches.

7. The process for coating according to Claim 1, further comprising
subjecting said phosphorus nickel plating to a surface roughening treatment prior
to depositing said ceramic coating, said ceramic coating bemg deposited on the

roughened phosphorus nickel plating by plasma spraying said ceramic ¢oating onto




(b) depositing a ceram c coating on said phosphorus nickel plating, wherein
said ceramic coating forms an outernost surface and the ceram c coaj DrikfCi2g03
alumina and the netal surface is anodized or unanodi zed al um num or an
alumnumalto . 2, The process for codti ng according to aim1l1, wherein
sai d phosphorus nickel plating is deposited by electroless plating. 3. The
process fay,: i ing to Claiml, wherein said conponent conprises
a pl asma %ﬁgﬁ@@%ﬁ@?ﬁéﬁwﬁj‘% I‘ glgpﬁ% VAV B PP tonsPE Red pimspkdrngnickel  deposi t ed
over an expasgd i nner surface of said sidewall. 4. The process for coating
according to Claim1l, wherein said ceramc coating conprises A1203, SiC,

Si 3Nd, BC or AIN. 5. The process for coating according to Claim1l, wherein
sai d phosphorous nickel plating includes about 9 to about 12 wei ght
percent phosphér diis Pr&essThecqsting essrdins todllaiti NowieGEas&ing ke O ai m 1,
wherei n saji.d pk |.ckel plating is deposited to a thickness rangi ng
from abou?‘s agm gr&g&?’g&%gg%? %&8’6% rgllgi%ggr.“ apoutith@ Yo sbawd). 4 incheat i ng
according to Claim1l, further conprising subjecting said phosphorus nickel
plating to a sdérfgce roughening treatnment prior to depositing said ceramc
coating, said tef AnPOCEsA; RalincicaerdingpoSiltimdl , ovietdie saitt edegipened phosphor us
ni ckel pl ak#aBY; L aj.d ceramc coating onto 3 0 DEC 2003
-11 said pho%ﬁ%&u@bﬁ?ﬁéﬁﬁ%@gﬁggaﬁ OBy &t AP Yloypadspidns of sai d
phosphor usTane kedtinggs Al.OpgliC8Si, Nha(psosrss for coating according to Caim
1, wherein said ceramic coating is deposited to a thickness ranging from
about 0. 00f to about O i es...9. The process for coating according to
Claimi, \i\.fk?er ein said ﬁﬁ&';%g—lp Oﬂgﬁl}ﬂ%ﬁ@lq%g‘éﬂ&éﬂ’@ﬁ%%@ YRURREM CWIMMETing: um num

er Nfam al urpa)numaarlnle%)a){ Sgrr}gces;al d ceramc coating is A28, SiC, Si3N4, BC or

(b) a phosphorus nickel plating on said metal surface; and

(c) a ceramic coating on said phosphorus nickel plating, wherein said ceramic

coating forms an outermost surface  and the ceramic coating is alumina and the metal surface

15 anodized or unanodized aluminum or an aluminum alloy.

11. The component according to Claim 10, wherein the metal surface is

anodized or unanedized aluminem or an aluminum alloy.

12. The component according to Claim 10, wherein said ceramic is ALO,
SiC, Si;N,, BC or AIN.

13, The component according to Claim 10, wherein said phosphorous

nickel plating contains about 9 to about 12 weight percent of phosphorous.

14. The component according to Claim 10, wherein said phosphorus

nickel plating has a thickness ranging from about 0.002 to about 0.004 inches.
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10. A component of sem conductor processing equi pnment conprising: (a) a
nmetal surface; (b) a phosphorus nickel plating on said netal surface; adﬁ
(c) a ceram c coating on said phosphorus nickel plating, wherein saiéu 2003
ceramic coating fornms an outernost surface and the ceramic coating is
alum na and the netal surface is anodized or unanodi zed al um num or an

al um num alloy. 11. The conponent according to Caim 10, wherein the netal
surface is anodi zed or unanodi zed al um num or an alum numalloy. 12. The
conponent according to C aim 10, wherein said ceramc is A1203, SiC,

Si 3N4, BC or AIN. 13. The conponent according to C aim 10, wherein said
phosphorous nickel plating containslabout 9 to about 12 wei ght percent of
phosphorous. 14. The conponent according to C aim 10, wherein said
phosphorus nickel plating has a thickness ranging fromabout 0.002 to
about 0.004 i ncReslieFopppizat 2008lingl? AIsim Thevieonipsiéntranec@uding to O ai m
10, wherei; | i thng .8 a plasna sprayed al um na coating

havi ng a tlﬁiagﬁdrslglggﬁ{a aﬁ?rgﬁigecogglﬁrlﬁagﬂbattﬂlgﬁem 3 13Ngs 530 abPihes. 16. The
conponent @B¢owodi 68§ itcheC ai m 10, wherein said conponent is a plasma
chanmber wall. 17. The conponent according to Caim 10, wherein said ceramc
coating 1is fissure resistant. 18. The conponent according to Caim 10,

wherei n the phagphge UsmpirekeccoBlndtil ;1 NG .a_tpughened surface in
contact with the cer am’r?:ts coatcic%rg nér%d%ﬂéﬂ%éggg%ncﬂ %%‘??W@eri‘tés%l thermal |y

sprayed c@¥sitaghambegwall. A met hod of processing a seni conductor substrate in
a plasma chanber containing the conponent of C aim 10, the nethod
conpri sing contacting

17. The component according to Claim 10, wherein said ceramic coating

is fissure resistant.

18. The component according to Claim 10, wherein the phosphorus nickel
plating includes a roughened surface in contact with the ceramic coating and the

ceramic coating is a thermally sprayed coating.

9. A method of processing a semiconductor substrate in a plasma
chamber containing the component of Claim 10, the method comprising contacting

an exposed surface of the semiconductor substrate with plasma.

20. A process for coating a metal surface of a component of semiconductor
processing equipment, the process comprising:

(a) depositing a phosphorus nickel plating on a metal surface of a component of
semiconductor processing equipment; and

(b} depositing a ceramic coating on the phosphorus nickel plating wherein the
ceramic coating forms an outermost surface of the component, the component comprising a

plasma chamber sidewall and the phosphorus nickel plating being deposited over an exposed

mner surface of the sidewall.
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an exposed surface of the sem conductor substrate with plasma. 20. A
process for coating a netal surface of a conponent of sem conductor
processi ng equi pnent, the process conprising: (a) depositing a phos?hqﬁ%§m3
ni ckel plating on a netal surface of a conmponent of sem conductor
processi ng equi pnent; and (b) depositing a ceram c coating on the
phosphorus ni ckel plating wherein the ceramc coating forns an outernost
surface of the conponent, the conponent conprising a plasma chanber

si dewal | and the phosphorus ni ckel platiﬂ@'being deposited over an exposed
i nner surface of the sidewall. 3 0 DEC 2003 -13 21. The process for coating
according to Claim20, wherein the ceramic is A1203, SiC, Si3MN, BC or
AIN. 22.. The process for coating according to Cl aim Z0, further conprising

subj ecting 1he phosphgious, i | ptating to a surface rougheni ng treatnment
prior to depositing t1e$€g%§%#§08§%‘1%6?“%%@“% ?HH?Q’WEQFFH@CB@ﬁHQCE

deposi 1~t e r hen ni ckel plating by plasma spraying. 23. A
conpoﬁ%§§%3$csgﬁﬁﬁg#385%§§‘processing equi pnent, conprising: (a) a neta

surface; (b) a phosphorous nickel plating on the netal surface; and (c) a
ceram c coating on the phosphorous nickel plating wherein the ceramc
coating fornms an outernost surface of the conponent, and the conponent is

a plasma chanber wal | TReprotim fpr oesisg atairdigas T quAhdGohSi M 23,
wherein the ceramc is A1203, SiC, Si3N4, BC or AIN.

subjecting the phosphorous nickel plating to a surface roughening treatment prior to depositing

the ceramic coating, the ceramic coating being deposited on the roughened nickel plating by

plasma spraying.

. ) . .
23 A component of semiconductor processing equipment, comprising:

(a) a metal surface;
(b) a phosphorous nickel plating on the metal surface; and
(c) a ceramiic coating on the phosphorous nickel plating wherein the ceramic coating

forms an outermost surface of the component, and the component is a plasma chamber wall.

24 The process for coating according to Claim23, wherein the ceramic is

A1203, S,‘C, Si3N4, BC or AlN.




