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" WALL AND METHOD OF MANUFACTURI NG THEREOF BACKGROUND OF THE I NVENTION 5 1.

Field of the Invention The present invention relates to sen conduct drf JUN 2005
- processi ngyeeisiysgnt and a nethod of inproving corrosion pegigshidygss of such
conponents. 2. Description of the Related Art In the field of sem conductor
processi ng, 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 the gas to energize the gas into a plasma state. Exanples of
paral l el plate, transformer coupled pl asttee (TCPTM which is also called

i nductively coupled plasma (1 CP), and el ectron-cycl otron resonance (ECR) 15
reactors and conponents thereof are disclosed in conmmonly 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 plasnma environnment in such reactors and the requirenent for

m nim zing particle and/or heavy netal contam nation, it is highly desirable
for the conponents of rosi on resistance.
20 During processing ofiﬂéﬁﬂ@%ﬁhggiginé§§§ﬁgéagéchﬁ£‘& rates are
typically held in pl &DMETHODPHF MANIFAGEIMRING THEREOFt e hol ders such
as nechanical clanps and electrostatic clanps (ESC). Exanples of such

cl anpi ng systens and conponents thereof can be found in comonly owned U. S.
Patent Nos. 5,262,029 and pa8RGRGENIPORCESE IBRENRIHDNE supplied to the
chanber in various ways such 25 as by gas nozzIes, gas rings, gas
distribution plates, etc. An exanple of a 1 6 JUN 2005 WO 02/054454

: ,PCT/USOlé431?3

Field of the Invention
The present invention relates to semiconductor processing equipment and a

method of improving corrosion resistance of such components.

2. 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 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

25 as by gas nozzles, gas rings, gas distribution plates, etc. An example of a



-2- tenperature controlled gas distribution plate for an inductively coupl ed
pl asma reactor and conponents thereof can be found.in commonly owned U. S. ‘
Patent No. 5,863,376. In. addition to the plasnma chamber equi pment, 1t hay 2005

equi pmeniyo pS@d444n processing sem conduct or substrates i nGlY4Gdgol g3 POr t
mechani snms, gas 5 supply systens, liners, lift mechani sns, Ioac? l'ocks, door

mechani sns, robotic arns, fasteners, and the |ike. 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 such as silicon wafers and
dielectric materials such as the glass 1f-substrates used for flat panel

di spl ays, conponents having inproved corrosion resistance are highly
desirabl e in such environnents. Al um num and al um num al |l oys are commonly

df I ; i
used tTor va t#xﬁﬁ:@hﬁ&%ﬂf’cﬂ&d rgg?H r?}ﬁtf)tf;t’fg‘ﬁ pidtE oY wnndﬁﬁ%g}??%%lo a@th{1er

conponents o asnma reacto er to prevent c of the such

met al conponesdis:, andadoingioaeiite cenéafwas bedvendecdnihoy opasd dJ .BoPatennt i ng t he
alum num surface wth various coatings. For instance, U.S. Patent No.
5,641, 375 diNe|b8@h3Thaln addifiemianthe B chagibes eqitip@ens e eher SHHEMERY t o
reduce pl asma grosi on _and wear oft th(ﬁsgaggl S. TcEf 375 %?t nt. states that
eventual |y & M&ﬁ%@@glsg%gonpgc pri‘}{ P Ell%ellu THERPIS MeChMY PR E% hamber
must re ‘T rrk?n B Pidnidn tque for

f or mi nggan %ﬁ@?ggt%r%{eﬁ,?%t 1 m of’ﬁglég%;g’?lo?fd% N, Ti st(’:?sgl&%\(lgor t he

| i ke on al unarisnfastendre) aml the dike b &hk @onghonents ap suvhssguihmpnt asd subject & a- Open
No. 62-103379. U.S. Patent No. 5,680,013 states that a technique for flane
sprayi ng Al Yagetysf ceeoalve sapditiprssasspciated stidhiemycendipior Procgsditscl osed in U. S.

'ItD ﬁfa(ra R?tal Ngx pﬁﬂﬁglﬁ , lg% 615%% g?ﬁeé{i’étﬁ? 'gr&l%g? @é@%ﬁéﬁ Fér rrh%’?etgﬂgg gé‘%fhcﬁﬁ@@cgcgr;t : Eg s such
as al um numsgpdtehees!saanlas silitort wafekd At Sl MmaRkhRIGcH ietHeg1dsser mal cycling
and eventual failure of the coatings in corrosive environnments. In order to
pr ot ect0t he substrabasrusedh For<lat ipas! difpdays ntompenent, B ghigtproted7asr@ic; and
> 885, 356 prrgse&g&elairg girgh?yr Jesirable n tsgéh environments.
Aluminum and aluminum alloys are commonly used for walls, electrodes,
substrate supports, fasteners and other components of plasma reactors. In order to
prevent corrosion of the such metal components, various techniques have been
15 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
be replaced. U.S. Patent No. 5,895,586 states that a technique for forming an
20 erosion resistant film 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 a technique for flame spraying Al,O,
on metal surfaces of an etching chamber is disclosed in U.S. Patent No.
4,491,496. The ‘013 patent states that the differences in thermal expansion
25 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.

Patent Nos. 5,366,585; 5,798,016; and 5,885,356 propose liner arrangements.



1 6 JUN 2005 WO 02/054454 PCT/ USOL/ 43153 -3- For instance, the 016 patent .
di scloses a liner of ceranics, alunmnum steel and/or quartz w th14l Jin 280bm

bei ng preheshadsd or its ease of machinability and having | of
al um num oxi de, Sc2C3 or Y203, with A1203 being pref errech;%[r?%g}ég{%?ng

alum numto provide protection of the alum numfrom plasnma. The 585 patent
5 discloses a free standing ceramc |liner having a thickness of at | east

0. 005 inches and machined fromsolid alum na. The 585 patent al so nentions
use of ceramic |ayers which are deposited w thout consum ng the underlying
al um num can be provided by flane sprayed or plasma sprayed al um num oxi de.
The ' 356 patent .discloses a ceramc liner of alumna and a ceramc shield
of alumnumnitride for 10 the wafer pedestal. U S. Patent No. 5, 885, 356

di scloses Geralgnl.! RSO BLANSILOL 14Pot f EYLCIRHNGLS. @uhap coati nos

have been proposed for onen co Oor "processi ng

equi prent . gz Wit AReRuml-being PRiaRdd RIP its2ast/ §F Machindbikg! M8 aGviagaput tering
chanber wherein a thermally sprayed coating of A1203 is 15 applred to a
met al such casting eff alimmasinsoxde, SoO0abuifiOywith AbOy beimgt prefeated Kbridoatibpnd
coating therebetween. U S. Patent Nos. 5,522,932 and S,érgglz 5;53 di scl ose a
r hodi um co@UTHEUMJP DNERYIES PRAUFRYOR Of e Anmuming fiont plasmgay & patenis nm

i NQ 4 . Dt d.0F I ti . . us.
bt ont No. diBlosty STt SBlinbcetialE LB ARAN o BGHRSs GPRLRPoiRS L OO
surfaces i an@ maéRingl &SiRsdHICALATIANTHTERD Phtent MSo Heafiohy @@ ofetARic nateri al

being sintered AIN with Iess preferred materials including alum num oxi de,
magnesi um flaygor whish assdeposidefhwshouhcorsugaing theSundesly ing alivminus) coube7 78

O oo oD E e BT b o P00 S o e 158 B8 oo e
oDt ARMENE pFABIERAS Y e G L O A A s
10 the wafer pedestal. U.S. Patent No. 5,885,356 discloses ceramic 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
discloses a sputtering chamber wherein a thermally sprayed coating of ALO; 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 5,891,253 disclose &
rhodium coating for metal components of an appardtus used for plasma processing i
of substrates with an optional nickel coating therebetween. U.S. Patent
No. 5,680,013 disclc;ses 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 ﬂubride, 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.



materials of the showerheads. For instance, commonly owned U. S. Patent No.
5, 569, 356 disclos?s a shomerpfad o; silicon, graphite, or silicon qgfg”pgm5l
6 JUN .02/ 054454 PC /[JSO /43153 -4- U.S. Patent 494,713
discloé@gﬁ?ggﬁkgg an alumte filmon an al um num electr8§§H§§H¢%°§ilicon
coating filmsuch as silicon oxide or silicon nitride over the alumte
film The '713 patent states that the thickness of the silicon coating film
should be 10 mor less, preferably about 5 m since the al um num coating
film 5 the alumite coating filmand the silicon coating filmhave different
coefficients of |inear expansion and_gracks are easily generated when the

t hi ckness of the silicon coating filmis too thick. A thickness below 5 m
however, is stated to be unfavorable since the protection of the alum num

Shower headl o BN o 11 Plio S, oG aif mimortt fuligin {1 e,

U S Pate ik | esi um
U S. Pat egf%leéN%deéngéa8, 900;.1 ngiagg# g%gs%ugh ifgﬂv\gérﬂggge Og Fgfgﬁ){lo engw%ﬁ%?phous

carbon, Sidlumite Alm. ke '7Ratpatent Maks tiar Qdcchtkeansf thé silizdn 80fingifHal ose a
shower head el ectrode either made entirely of SiC or a base of carbon coated

with Si C ddesl beell bn @ess, Prefemblyoebost 8§ wind,sdrcel thy akunynuly; galing filnpure Si C.
U S. Paten . .5:952 0 descri bes the use. of carbon-based.coatings to

bt of et 1 Hbe AR SRtERaperadRe STt PR e BBeEiE R of

car bon- bas ' r | 10 ye col | havi ng a
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t he use ofcodiiagrid i hofthicks Anhiekess belstvad pm, dbueksr, Whenedno bhe di anond

filnms have a thickness of between 5 and, 50 ,um Each of these_patents
di scl ose tHdawspkle singe thesprogaction of ierplyminum spbatraigds desyfériontatbid- | i ke

o aas, o13; Pt b T 16 HE0s S ubarer EMRheAlReerak W shitres hona T ke

coat 1 §gs. AN@ABwum, copper or the like. U.S. Patent No. 4,612,077 discloses a showerhead

electrode of magoesivm. 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

15 pure SiC.

U.S. Patent No. 5,952,060 describes the use of carbon-based coatings to
protect the interior chamber of substrate processing systems. The carbon-based
coatings are diamond or diamond-like carbon coatings having a thickness between
about 1 ym and 50 ;.Lm U.S. Patent No. 5,812,362 describes the use of diamond

20 films on electrostatic chucks wherein the diamond films have a thickness of
between 5 and 50 um. Each of these patents disclose the selective use of
extremely thin diamond and diamond-like coatings.

Other patents, such as U.S. Patent Nos. 5,308,661; 5,393,572; 5,846,613;
5,989,511 and 6,015,597 also disclose diamond or diamond-like coatings. None

25 of these patents describe the use of such coatings in a plasma reactor.

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,



- 25 of these patents describe the use of such coatings in a plasnma reactor.
In view of the need for high purity and corrosion resistance for comppygnyss

- of sem cogp@upfeissPr ocessing equi pnent, there is a need in pREUGHasheYy
i nprovenents in materials and/or coatings used for such conponents.

Moreover, 1 6 JUN 2005 WD 02/054454 PCT/ US01/43153 -5- wth regard to the
chanber naterials, any materials which can increase the service Ilife of a
pl asma react or chanber and thus reduce the down tinme of the apparatus,
woul d be beneficial in reducing the cost of processing the sem conductor
wafers. SUMMARY COF THE | NVENTI ON 5 Accor8ling to a first aspect of the

I nvention a process for providing an erosion resistant di anond or

di anond- i ke containing coating on a surface of a sem conductor processing

equi pment  COFRAREFHd it tliér&\ﬁnﬁlé‘xdmaﬂ.:ﬁﬁlspﬁﬂﬁﬁﬁ&nalsrk‘?hi!éﬁ R4n HRPESE Me@rdcei amond
or dianond-like containing coating on a’surface of a processing equi pnent

conponent s ohﬁsnftacplﬁmanwctoo vitamnbee mad ithus nedwicshadowauimieackthe BppBgtuer osi on
resi stant surface, Ls meant a surface coating that protects derlylng
material s frypidhe h?&?ﬁ%%ll ipaeducingcihs cast of PARSGFESIBS Hifpism mrt]
resisting erosion of the coating by the plasma chanber gases The
underlying surface of the process equi pnent conponent to be coated can

conprise a metal, ceram c orSURRIXRY OFEREIINIVENTION preferable materi al
bei ng anodi zed al uminum 15 In a preferred enbodi nent, one or nore

i ntermedi at e net ahgcordingnid @ st aspaxit piithe ioventiongspoagssifer nme’éﬂin&ameen t he
surface of the ,sem conduct or roces equi pnent gnd the dj anond or

di anond- 1 i keereﬂﬂ?é?%t%%é@éqqdrfg “NE?%C' P‘g"sﬁﬁ’c}ft%‘gg’@ GOR4DE RRY W a% %d incl ude
anodi zed or r metal such
as nol ybdenu#h or QP é@pp?dcg%’l}l&géauﬁ i %ﬁggnerﬂgﬁ owc%d efﬂeirﬁt%%{%r s. Ceramc
surfaces t haucli@es deposiaag adnamtﬁiduﬁemhum-nae c&ltﬁmng%d‘dtm@bﬁ%urﬁ& efaot her

pl asma conpatible ceramic material. Polyneric surfaces that may be coated
i ncl ude f| udToprskipgwYipEIGEhcamponent sndsrtp form g oted esostercresistant surface.

10 By erosion resistant surface, it is meant a surface coating that protects underlying
materials from the corrosive effects of plasma chamber gases, while resisting
erosion of the coating by the plasma chamber gases. The underlying surface of the
process equipment component to be coated can comprise a metal, ceramic or
polymer material with a preferable material being anodized aluminum.

15 In a preferred embodiment, one or more intermediate metal, ceramic or
polymer coatings may be used between the surface of the semiconductor
processing equipment and the diamond or diamond-like containing coating. 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

20 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
Vespel®, and other polymeric materials useful int a plasma chamber at temperatures
up to 200°C.

25 According to a second aspect of the inventibn, 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



Vespel (r), and other polymeric materials useful in a plasma chanber at :
tenperatures up to 200C. 25 According to a second aspect of -the inva\'thgrg’gﬂﬁ

a netal Wdaglﬂ%‘i is provided. The conponent i ncl udes: (?EP?%{LBE);‘%%%)SU;I’]

(b) an option rst internediate coating on the netal

optional second internediate 1 6 JUN 2005 WO 02/054454 PCT/ USOL/ 43153 - 6-
coating on the first internediate coating or on the netal surface; and a

di anond or dianond-1ike containing coating on said conponent which provides
a corrosion resistant outer surface. Each of the first and second
intermedi ate coatings may be a netal argalloy thereof, ceramc, polynmer or
m xture or conposite of materials 5 used in plasnma chanber reactors.
Accordi ng to another aspect of the invention, there is provided a

sen conduct qQr._.pr.ocessi Laui t nen f di r_.di_ anond-
ke cont ai (PHEERRI R EREERcsRBR On G R Sinefy” ST SRRl Car | s
enpl oyed i n ggisedhdeirs wﬁm&mg £BatBiYl &-sdESSRbSildntWnidh gidwideRa\dbPesionhe obj ects
and advantages of the invenftion wll becone apparent  fromthe follow ng

det ai | ed desesistattiontersfirfatee Pachf ef the dirstrzhd decomdtinterinediatef coatingsomaebe i on

wi th the acconmpanying drawi ng, in which: Figure 1 is a schepmatic,

cross- sect i @fagtahdralloyiherent, Seramic cRRIYHEr QhBYrEEre orieompasits 9f Matesizfonent

coated with r |0 ' coating in accordance with the present
. PR RASH TR Pl

I nvention. of the corrosion resistant coating in

detail A of Fi guceorlind¥oTdNotieP abfe2h¥ e ifPénkibn literd RErERdEDa 20 EMBODI MENTS
OF THE I NVENTI ON The invention provides an effective way to provide
corrosi on r eghispedustortprocessing equipment component made of a diamond or diamond-

like containing material. The component may include any one or more coatings

employed in such equipment.

10 BRIEF DESCRIPTION OF THE DRAWINGS
The objects and advantages of the invention will become apparent from the
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
15 having a component coated with a corrosion resistant coating in accordance with
the present invention.
Figure 2 shows details of the corrosion resistant coating in detail A of

Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED
20 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
erosion resistant coating. Such components include chamber walls, substrate

25 supports, gas distribution systems including showerheads, baffles, rings, nozzles,

etc., fasteners, heating elements, plasma screens, liners, transport module



netal , ceram c and pol yner surfaces of conponents of sem conductor

processi ng apparatus such as parts of a plasma processing reactor cﬁagw‘g@g 005
by utili zjyper@8445£r 0Si on resistant coating. Such conponentﬁcjgﬂgdlpgg3cha ez
wal I s, substrate 25 supports, gas distribution systens including

shower heads, baffles, rings, nozzles, etc., fasteners, heating el enents,

pl asma screens, liners, transport nodule 1 6 JUN 2005 WO 02/ 054454

PCT/ USQJ/ 43153 -7- conponents, such as robotic arns, fasteners, inner and

outer chanmber walls, etc., and the like. Al though the invention is
applicable to any type of conponent havimg a netal, ceramc or polyner
surface, for ease of illustration, the invention will be 5 described in

nore detail with reference to the apparatus described in U S. Patent No.

5, 820, 723 WhigiipdnenisNhRRTabeE A1B1sCERtdd¥rs| SR QAE Bulel chirib&ntdilsebte., Fi gure
1 illustrates a vacuum processi ng reactor chanber 10 that includes a
substrat e hodmiethe Tiliepr ovi di ng an el ectrostatic clanping force to a substrate
60 as well as provjding an RF bias tg the substrate while it i,s He
backcool ed. A focﬁgh%ghrthﬁgwwn%ﬁfqpa@sab& $PRY RE 4F CABaNemS BANInE e

substrate. Ain?tgij ﬁ%%?aﬁiiﬁg gngsfﬁerfsﬁffa%%géﬂk Rl ﬂ;asgraﬁ&g hd ?ﬂér;ehgé'l}l@% Be

10"-1012 ions IFn"the ¢ suc an an owered by a

sui tabl g RF &Rtik&l fnanere¢tafiewnh béfefende fSibe\uppiragiifictdribediii ARSEHatahit t he top
of reactor chamber 10. The chanber includes suitable vacuum punping

appar at us f oNon®i830 323 which Isdn¢arperatedrhe3eindly refegencdantigentitets desired i s
pressure (e.g., bel ow mlorr, typically 1-20 nilor vacuat | t he
Phanber -t hr ough FRRreLAPRRES patie drarketgdcabior cobmadr O85BS b1 ne
" chanber. A | ) | LG~ W | l.ckness
provi ded bﬁ&%ﬁ%h@%ﬁ? gkﬁgﬁ&%qg%ﬁf% frhgethlﬁ%\téfgﬁl% gﬁ %? Cf?{?eéj%irbg@éet?gp nh&gs chanber
10 forns thewelvacprovidiad hn RF Hiletot the sebistrtateewhil®itas Hertgickdvidier A ¥ocusA gas

distribution plate 52 20 is provi ded beneath wi ndow 20 and i ncl udes openi ngs
such adOci r digaf2 penfngs plsmade an aegaj abgve thecebsiryges 4 sOHrQobenst&UMSI y to the
chanber 10. rﬁ‘alﬁt%?ﬂlﬁf Ia hkgihn&:rnséfr1 (e.g., 10'-10" ions/cm’®) plasma in the chamber such as
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
15 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.
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
20 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
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
25 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



extends fromthe gas distribution plate and surrounds the substrate hol der
70. In operation, a sem conductor substrate such as.a silicon mafer1quuﬁzm5
positio substrate holder 70 and is typically h e by an
25 eIecS@gstatlg clanp 74 while He backcooling is errployecffj]‘q'r 38é§§ gas is
then supplied to the vacuum processing chanber 10 by passing the process
gas through a gap between the w ndow 50 and the gas distribution plate 52.
Suitabl e gas distribution plate arrangenents (i.e., showerhead) are

di sclosed in comonly 1 6 JUN 2005 WO 02/054454 PCT/ USOL/ 43153 -g- owned
U S. Patent Nos. 5, 824,605; 6,048, 798;.4nd 5,863,376, the disclosures of
whi ch are hereby incorporated by reference. For instance, while the w ndow
and gas distribution plate arrangenent in Figure 1 are planar and of

uni form t hig \ . [0 n Kk t{d es can
be. used 1o TRE Ui aeE Reg 72 885 % 08 POy . 28 R ARRIR d £
plasna is qu;m:li @ﬁ hefeby@compatsed bﬁl—ew&ﬁcé hBoﬁﬁi@&hﬁ@twhwmetmﬁdw adew by
suppl ying suitable RF power to the antenna 40. Chanber walls 28 such as
anodi zed orgas distrakiitioaplate anangemend lin Figimel 1 amaphnar aut ofindfosm thiskpersy

conponents such as the substrate hol der 70, f.ast Ji,ners 54,
et (r:rp t hat 2P q@;@ﬁ@% qr PBH'HPQQ%@HIEP‘?%SW%?{BH%C% %Wé’g{aw WindoWandi dat es

for coatin nwe | to mask them
duri nggope%g? %BQP Eghmm ;b‘faté Hl ]%nﬂ@ﬁs‘?%s g#lﬂ ﬁ‘@e@gﬁ%/ or alloys
that may béctaghabe smtrutéemdﬁﬂdwiﬁb“%y Bﬁﬁﬂiﬁiﬂg Zeithbd RIA poweraddnal | oys

thereof, stainless steel, refractory netals such as Wand M and al |l oys
t her eof , c@p@@ﬂaéﬂd 15 al oys thereof, etc. Exanples of ceranic surfaces

that may be coat i,ncl u m na, .Si BC and, . Ti 2. Exanpl es
of commercially %q o B ﬂs 26 anjpdizg Oélugalé‘?‘?%e%:ﬁ m.F3HLA0G el ude
1 wor opol y g, BuhiGs: J0HER bihpynchl A0 swgt@ate%}é%é P! fddencAnd ot her

polynmeric matefrials use asrra cha at terrperatures up to 200C.
I n a poef eSbetinasidddeteshat arhexpdse@wpmma 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 aluminum and alloys thereof,
stainless steel, refractory metals such as W and Mo and alloys thereof, copper and

15 alloys thereof, etc. Examples of ceramic surfaces that may be coated include
alumina, SiC, AIN, Si;N,, BC and TiO,. Examples of commercially available
polymer materials that may be coated include fluoropolymers such as Teflon®,
polyimides such as Vespel®, and other polymeric materials useful in a plasma

_ chamber at temperatures up to 200°C, In a preferred embodiment, the component

20 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 example of a component to be coated

25 is an aluminum chamber wall 28 having a first optional intermediate coating 80, a
second optional intermediate coating 90 and a diamond containing coating 100, as

illustrated in Figure 2.



20 to be coated is a chanber wall 28 having an anodi zed or unanodi zed

al umi num surface 29. The coating according to the invention pernit§5qmﬁ;@$
al um num a4 QYeses¥y thout regard as to its conposition (thu§xﬁ#h§ﬁhg use
nore economcal alumnumalloys in addition to highly pure a uninu%?, grain
structure or surface conditions, In the follow ng discussion, an exanple of
a conponent to be coated 25 is an al um num chanber wall 28 having a first
optional internediate coating 80, a second optional internediate coating 90
and a di anond containing coating 100, as illustrated in Figure 2. 1 6 JUN
2005 WO 02/ 054454 PCT/ USOL/ 43153 -9- In-erder to ensure good adhesi on of
the coated material, the surface of the alum num substrate 28 is preferably
t horoughly cl eaned to renove surface material such as oxides or grease
prior to coating. a%qh ' b t | r en the
substrate surf ace,ﬂ@r{o [ zteeh%lﬁg g’gh%g%ﬂ}dg@ %fﬁty# g(?:zlég%n &g%gﬁkgﬁ%%ﬁeog the 5
anodi zed subsdlimin@nssubkage 28ris preférabignhbionghly aleantd anjengivetsiefackemateeid]
coatings. According to the invention, a first internediate coating 80 is
optional ly cbel atoxides bregrghsgrprian o spatngal In agditiop, i lépnv@nlairkymwalg@ i que.

Th ti | first.int di d 80 i fficiently.thi t dh
T LB bt PO AR D Bt B i B
e O 51, SRS TRt podochplings o o . duamuauiant o 1

i ate” coating n-have any

sui tabl e t hi cknesAAcoucdingso thetiweankiogss fiedt isermddias costbu80 3. dPlibnallyches,
preferably from about 0.001 to about 0.25 inches, nore preferably between
0. 001 and 0. Foptaé pEdheAYMiBYR sidewnld 28 MY\ ¢anyan@omd techpigne s The optiod | nches.

A R e N T e o T
oo, SPAROLHS BB E84 bl DA MOPIN O nlhcor (1
parti cular| y cgaog Hbodthe demsnombdonfaining coating described below. The first
intermediate coating 80 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 from 0.001 inches to
0.05 inches.
15 After depositing the optional first intermediate coating 80 onto aluminum
substrate 28, the plating can be blasted or roughened by any suitable technique,
and then overcoated with the second optional coating 90 or the diamond containing
coating 100. A roughened layer 80 provides a particularly good bond. Desirably,
the second intermediate coating 90 imparts a high mechanical compression strength
20 to the coating 80 and minimizes formation of fissures 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 diamond or diamond-like
containing coating 100 described below. The second intermediate coating 90 can
25 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 second internmedi ate coating 90 inparts a high nechanical conpression
strength 20 to the coating 80 and mnimzes formation of fissures in the
coating 90. The optional.second internediate coating 90 is sufficigrlIyN 2005
thick towaslhessgysst 0 the first internmediate coating 80 andPtg.n_}}%mﬂgg allow .
It to be processed prior to formng any additional interned ate coatings or
the outer dianond or dianond-like containing coating 100 descri bed bel ow.
The second intermedi ate coating 90 can 25 have any suitabl e thickness such
as a thickness 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.B83¢gi-nches. 1 6 JUN 2005 WD 02/ 054454
PCTI USO / 43153 -10- The first and second internedi ate coating nay be nmade of
any one or nore materials enployed in conventional plasma processing ,
chanbers. Exanpl epheOfirst SéCébcORd Rltéradcdidid\daiiie Bl B Mad& Bf a4Y &% GdoRrol ymers.
Particularly desirable netals include any one or nore refractory netals,
conposi t es anatedile gmptoynd di comgntiosal plasmatpabeassiBg chambérar [Bxavhpdsradbl e

ceram cs include A1203, Si.C, Si3N' BC, ALN,  TiQ2, etc. Particularly

desi rabl e pdhinBRierialinglyde metds.fsenyiceaad polymers Pargienlgay desirale yvi ni des

such as Vesp r t her ROl ymeri | al | i | chanber
RN 1 S L R AR T A A

i nt er medi at gubipyRiads. abafichIRAY Wesir{vK LEEANS BAREAANIOY STB! ST, NalB¢, alNer hard
10 carbon containing materials such as di anond and” di anond-11ke materi al s;
car bides, i0j.dis., Paiticnladysicaireitle polymdys mcludedbmrofolymers sagapl e, haf ni um
tantalum titaniym .and/or sjlicon; horon carbides; boron_nitrides; boron
carbonitrid ,%Oaﬁmim?e 28 Vegpelpy and pther RAYmFRIC BRatarials WisBdD Aent i oned
materials. L. ] I {ol-St { i | | ayers
80 and o0, PrshcabETR GhBiaLiRl ub R0 sEnC AR hEAAA S O

material s suyghintdificdiahelay&oaldongsluds eultehehesuiminihg eatdraigithetapeddi ng on the
desired properties. It is also anticipated that additional internediate

coati nh® suchrbes cantafriingimafegiats suchas tigmand and diamond-like materials; carbides,

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

and/or silicon; boron carbides; boron nitrides; boron carbonitrides; zirconia; yttria
or mixtures of any of the above-mentioned materials.
It is contemplated that the first and second intermediate layers 80 and 90,
15 which are optional may be any one of the above-mentioned materials such that the
coatings are the same or different depending on the desired properties. It is also
anticipated that additional intermediate coatings such as a third, fourth or fifth
intermediate coating of the same or different materials may be employed.
The diamond containing coating 100 is deposited on the optional second
20 intermediate coating 90, or on the optional first intermediate coating 80, or on the
aluminum substrate 28. The thickness of the diamond containing coating is
desirably at least 0.001 inches; preferably from about 0.001 to about 0.235 inches,
more preferably from about 0.001 to about 0.1 inches and most preferably from
0.001 to 0.05 inches. Most desirably, the diamond or diamond-like coatings are
25 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. More desirably, the coatings are all

equal to or greater than 0.001 inches, and most desirably between about 0.002 and



I nternmedi ate coating of the same or different materials may be enpl oyed. The
dfannhddcontaining coating 100 iﬁ deposite? ?n t he optional second ﬁgmNgg

i nt er medi aki ng 90, or on the optiona i rst intermedj |iing
or on thgﬁbgﬁ@%?%tn1substrate 28. The thickness of the digﬁgﬁggggﬁ:gining
coating is desirably at |east 0.001 inches; preferably fromabout 0.001 to
about 0.25 inches, nore preferably fromabout 0.001 to about 0.1 inches and
nost preferably from 0.001 to 0.05 inches. Mst desirably, the dianond or

di anond-1i ke coatings are 25 of a thickness useful to provide erosion and/or
corrosion protection to the wunderlyingijayers, and particularly the
substrate, for a significant period of exposure to the corrosive chanber
gases. More desirably, the coatings are all equal to or greater than 0.001
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di anond or dicuapdolicke be edleatd e coaitibiow it Cheplashif enEt@eiant td be be
conpatible with the plasma environment to be encountered in the reactor .
(e.g., etchienpourdemd inithe jeactbnis gl BychingnfC\AParsnd Thistavar of digmesdt i ng may be
coated on all or, .%art of thebreact(gr %nanberhcgg 5 corrpgne thas di scussed
above. By di SRASHEE SRAMIETAY OE S33FH QR 21l OTipart f fag FPapher (hampe g g

cont ai nizng ' ' lke materials. Dianond-1ike materials are
car bon- lssrajlsed&J %t g&ﬁ%ﬁgﬁﬁgﬁﬁgb%ekny but not all of the properties of

di anond. These neBediaddhd donelinide ceagp irdsihereht inemnt ahaatng avdtaimimgnd
a-carbon. Preferred dianond-like 10 materials are noncrystalline carbon

mat eri al s hadirmgnd on diageaddiksimasewals 5 Bgraend-tikemsteaials argcaresdasest ef er abl y
: 70% of di ‘s, hard _ A h ti ing di d
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cont ai ni Ng CHARHEIRorHduY c&YoRS hdrd@abRRiahE &-EbGK NPRFerrbd diafiofBtiedesi rabl e

to use dianond 15 contai ning coatings which are doped or m xed wi th other
pr ot ectiiove nmhterialalase aorcinystalline carbon materials having a hardness of over 50% of

diamond's hardness, preferably over 70% of diamond's hardness. All such
coatings, meaning diamond or diamond-like, are collectively referred to
hereinafter as diamond containing coatings.
In view of the desired thickness, it is most desirable to use diamond

15 containing coatings which are doped or mixed with other protective materials such
that the diamond containing coatings are composites of the diamond or diamond-
like material and the other protective material. Such materials may include any
one or more materials employed in conventional plasma processing chambers.
Examples of such materials include any one or more metals, ceramics and

20 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 up to

25 200°C. It is believed that the most desirable materials would include a diamond or
diamond-like material alone or in combination with carbides, borides, nitrides

and/or carbonitrides of, for example, hafnium, tantalum, titanium and/or silicon;



that the dianond containing coatings are conposites of the dianond or
di anond- |i ke materi al and the other protective material. Such materl al i[}ﬁgm

i ncl ude % nore materials enployed in conventi on 9%18 b JUN
pr ocessﬁgig} 3’?‘1}3& ers Exanpl es of such materials include a @% nor e

metals, ceram cs and 20 polynmers. Particularly desirable netals include any
one or nore refractory netals, conposites or alloys containing such netals.
Particularly desirable ceramcs include A1203, SIC, Si3N4, BC, AIN, Ti021
etc. Particularly desirable polyners include fluoropolyners such as
Teflon(r), polyimdes such as Vespel (r);jzand other polynmeric materials
useful in a plasma chanber at tenperatures up to 25 200C. It is believed
that the nost desirable materials would include a dianond or dianmond-1ike

material al r%g%ﬁrbfl&scﬁ%hqﬁttr dgg,at? r&tl] czﬁ% r?c?els ’211138 tdria 'i% Hﬂétﬂ'?és ofand/ or

carbonitrid exanpl e nium n um an Silicon; 1

6 JUN 2005 1h¥ahevé-Rediffed RhakéiiiOL/ 43153 12 boron carbl des; boron nitri des;
boron carbonitride; zirconia; yttria or mxtures of the above- ment i oned

materials. As neAs mﬁdnahabwge, uhhehammtdmmitaxmngaomngoﬁ_:thatpwsgm_)f t he present

I nvention may be dope th the other protective rial. Doping.
concent r at | HxEnties ‘Bg \éMDEﬂdh‘ﬁFh Hreorthen protectivg mategial. &@PH&?‘}“& t %}Oéés t han

o S9UY tcoeiig ofiet gﬁ{a&a{% ﬂi\ﬁéﬂ{ltm@ﬁegﬁﬁ e8I o5 934139 oo jrably

bet ween abolt I on an one percen t he

di amond coafkighs oiame deveshdriokeng, dﬁ&ﬂercfebi:ymg@tsmeﬁ a@b@momp&mpeand 0.1
percent by wel ght of the di amond coat i ng he di anond cont ai ni ng coati ng of

t he presentmilligeand ore pargerd|byovdighteof tnﬁdxampd@ateugmmﬁ evhemordier protective
AR R O T TR TR R
B ™o AL b AR e s SRR O ot L1
and ewen nudegnpisiie kadl tiie bﬂkwpﬁﬂe@h'@ uﬁaték@alal‘ldle&@nﬁ%ﬁ@dﬂesﬁ'fably have a
continuous matrix phase of the diamond containing coating. Composite
concentrations of the other protective material are desirably greater than one
percent by weight of the coating 100, more desirably between about 20 and 80
percent of the coating and even more desirably between about 40 and 60 percent of
15 the coating. In some instances, particularly where cost is of significant
importance, the percentage of diamond or diamond-like coating is very low, e.g.,
below 20, 10, 5 and one percent by weight of the coating. -
The diamond containing coating of the present invention may be deposited
onto the desired surface by any known coating technique such as thermal spraying,
20 plasma spraying, chemical vapor deposition, sublimation, laser vaporization,
spuftering, sputter deposition, ion beam coating, spray coating, dip coating,
evaporation, roll-on coating brush coating, etc. It is contemplated that one or
multiple diamond containing coatings with or without intermediate layers of other
materials may be deposited onto the desired surface using such known techniques.
25 In an alternative aspect of the invention, there is provided a semiconductor
processing equipment component made of a diamond containing material. The

component may include any one or more coatings conventionally employed in such

equipment.



15 the coating. In sonme instances, particularly where cost is of signifi cant
i nportance, the percentage of di am)nd or dianond-like coating is vqryﬂj
e.g., bekow:8&sd0, 5 and one percent by weight of the cogid g 3148 am)nd
containing coating of the present invention nmay be deposited onto the
desired surface by any known coating techni que such as thermal spraying, 20
pl asma sprayi ng, chem cal vapor deposition, sublimation, |aser vaporization,
sputtering, sputter deposition, ion beamcoating, spray coating, dip
coating, evaporation, roll-on coating brush coating, etc. It is
contenpl ated that one or nmultiple diarasd containing coatings with or
w thout internediate | ayers of other materials nay be deposited onto the
desired surface using such known techniques. 25 In an alternative aspect of
the invention, theyesésf heAvinskadl i eaaufg’fs@f coRpbOR&S b the PilekepTeENt
conponent made of a di anond cont ai ni ng mat erial. The conponent may include
any one or nmventooaft 1s|q)sefcmed/mn¢btmnalnlmmapdl,oqtesion messsiant suefges. phenkt . 1 6 JUN
2005 WD 02/054454 PCT/ USO1/ 43153 %{3 OE t he di apond cant ai ni ng
coatings or %ﬁ‘ﬁ%ﬁéﬁ?@l’%‘?‘mﬂ? eﬁFé@@ ee Wé?ﬁ‘*ﬂ%ﬂ‘at Feact gfﬂgDrPé?(‘&F%% to obtain
an ul trahar t f; ent is
onaftfh g? ggéés b i & @Eg?&ﬁga@?%cﬁ%ﬁﬁ th&235 19 O%Rﬁﬁg?@

desirably free o teria rocessi ng gases and
are chemi cal dontdnfigadiorns Uigtle das cor6yish, i1Btld 6¥\hO metd cbﬁtrafrn@dtﬁm&namtfm nati on,
little or no corrosion, little or no netal contam nation and/or little or
no vol ati| e etmhvglatildetchgproducts.s preferred that di anond containing coating
or conponent be aced.in he reg?cﬁns t.hat not Ee exppsed to the

(AL COBME R COIPHIERBe

pl asma envi ronne SsER?FF”éth HAigm or parts
behi nd cha t
cont am nat Pgﬁéo e sem%(,:gﬁgﬁ%t}]&ﬁiaﬁggﬁﬁgg@%&%}&@g@gﬁgﬁﬁ%e react or

chamber. 1t paStsﬁmﬂimaldoatabywﬁhelﬁ@plﬁﬁda bopartbdhim! cleantier dompbrietitssuchon net al
USEE $09" a3 Haers, etenr to prevent metal contammnation of the Samiconductor Subsifates
processed in the reactor chamber. It is particularly preferred to limit or exclude
transition metal dust; e.g., any 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 from 89 (actinium) on in the
15 Periodic Table. 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 such dust by either erosion or corrosion.
While the invention has been described in detail with reference to specific
| embodiments thereof, it will be apparent to those skilled in the art that various
20 changes and modifications can be made, and equivalents employed, without

departing from the scope of the appended claims.



through copper), 39 through 47 (yttbriumthrough silver), 57 through 79 .
(I ant hanum t hrough gol d) and all known el enments from 89 (actiniunyg Qi 7685t he
15 Perhp%bﬁoé'_g.q Ther eby, according to one advantage of the present

i nvent | dati sfactory etching or undesirable fornmat PEHUSPYHithol es in
deposited filns is reduced by suppressing occurrence of such dust by either
erosion or corrosion. Wile 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 20 changes and nodifications can be nade,
and equi val ents enpl oyed, w thout depgrting fromthe scope of the appended
clainms. 1 6 JUN 2005 WD 02/ 054454 PCT/'QS01/ 43153 -14- What Is Clained Is:
1. A process of coating a surface of a conponent of seniconductor

processi ngyﬁaggl mnt the processing conprising: (a) optionally depositing a
first int |ng on a surface of a conponent of sem conductor

processi ng equi pnent; (b) optionally depositing a second internedi ate
coating on said. first internadiratess of egatingar sunfacs af d compdasar of ardicoaductor
deposi ti ngr@eﬁ[@fﬁqﬁﬁbrﬁﬁﬂt&e@ra&sﬁﬁgtbmgnkm forman out er cor rosi on

f
BRI &%?%Déﬂ%gﬁh&%?éﬁsﬂ%ﬁéﬁ% NI e | S B

pol ymer s, “car P des rbonj.trides, zirgonia, yttria,
Ti 2 and A1203¢ 10 ptiopal B?%l% %Fi‘%’@@éﬂ ? feRtNg @3 saidnfiust ipfpanrediate sai d

surface ofyemprPn sk pycst abnpri ses a netal, ceranic or pol yner surface. 3.
The coating preagess d@ﬁd‘sﬁh@%ﬂﬁa&@n&l&ﬁé&i&g cﬂ&tﬁfg&bffoﬁnﬁmﬂoﬁt@f édtfRidns 15
anodi zed gl YiRfact; thd BmERRORRAIMRAPERBRg BGAAALhES: et Chébfiled . Wherein said

first material selected from the group consisting of refractory metals, polymers, carbides,
borides, nitrides, carbonitrides, zirconia, yttria, TiO; and Al,Os.

10
2. The coatingr 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

15 anodized aluminum.

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

intermediate coating is not optional.

20 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.
25 |
7. The coating process according to Clairﬁ 1, further comprising forming a
roughéned surface on said component, said diamond containing coating being

deposited on said roughened surface.



internediate coating is not optional. 20 5. The coating process according to
Claim4, wherein said first internediate coating conprises a netal, ceramc
or polymer coating. 6. The coating process according to Caim1, wh&rl&Nrmis
sai d cowpan@siss4conpri ses a chanber wall of a plasma et chicgushasizer. 25 7.
The coating process according to Claim1l, further conprising formng a
roughened surface on said conponent, said dianond containing coating being
deposited on said roughened surface. 1 6 JUN 2005 WD 02/ 054454
PCT/ US01/ 43153 -15- 8. The coating process according to Claim1l, wherein
said dianond containing coating conprises an anorphous tetrahedral carbon.
9. The coating process according to GEem 1, wherein said dianond 5
cont ai ni ng coating conprises dianond or a dianond-1like material and said at
| east one other material. 10. The coating process according to Caiml,
wherein said ot §eTherbgtingprocess atco:@ingoue! Okajm o wiersin spidl disond 10 11. The
coating process according to Caim10, wherein said other material includes
ti't ani um osontdifing @eatingconpréses @ntamugpiousdeisahedral@atang to C aim 11, wherein
said other 15 material conprises titanium carbide, titanium boride,
titaniumnitride, silicon carbide, silicon boride, silicon nitride or
m xtures thereof. 13. The coating process according to Caim1, wherein said
di anond cont ai%i ng Theabatmg precass padrding tv Clain 1 awhérenssridbdiemond eri al . 20 14.
The c@at i rgnfainbipeamtiag camnpliisty diamdddair mdlamondeliled matefhlcandi saidoin tkast

one other material.

10.  The coating process according to Claim 1, wherein said other material
~ is a refractory metal or polymer.

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

material includes titanium or silicon.

12. The coating process according to Claim 11, wherein said other
15 material comprises titanium carbide, titanium boride, titanium nitride, silicon

carbide, silicon boride, silicon nitride or mixtures thereof.

13.  The coating process according to Claim 1, wherein said diamond
containing coating is doped with said at least one material.

20
14.  The coating process according to Claim 1, wherein said diamond
containing coating is in the form of a composite of a diamond or diamond-like
material and said other material. :
25

15. The coating process according to Claim 1, wherein said diamond
containing coating is deposited by chemical vapor deposition, plasma spray

coating, sublimation, laser vaporization, sputtering, spustering deposition, ion



containing coating is in the formof a conposite of a dianond or
di anond-li ke material and said other material. 25 15. The coati nggpiRgeRHs
accor dj ,aml, wherein said dianond containing c i 1.5=4deposi ted
by cheﬁ}g%%&\?&a;ﬁor deposition, plasnma spray coating, sub?%?fg%iﬁ?’%daser
vaporization, sputtering, sputtering deposition, ion 1 6 JUN 2005 WO
02/ 054454 PCT/ @501/ 43153 -16- beam coating, spray coating, dip coating,
evaporation coating, roll-on coating or brush coating. 16. A conponent of
sem conduct or processi ng equi pnent conprising: (a) a surface; (b) an
optional first internediate coating Qigsaid surface; (c) an optional second
internmediate coating on said first internediate coating or on said surface;
and (d) a dianond containing coating on said conponent that fornms an outer
corrosion resistant surfac t he di anond_cont.ai ni coaling ¢ [ising at
enst - one PeGRIEP AT fortne PR HaRaatps Shathg, SPLoRtgsBRE LT At ory
net al s, pghygﬁegogﬁ carbi des, borides, nitrides, carbonitrides, zirconia,
yttria, TiQ2 an ﬁ\g_LZOS 10 17. The conponent according to Claim 16, wherein
the surface is a netal, ceramc or polyner surface. 15 18. The conponent
accordi ng t%CI aim17, wh rce_' n ﬁgi d.surface is anodized alum num 19. The
conponent afs'ordi ng_to d2iTPe! P8 SEIFOBGUCIOR PROCESSINg: GMFRNIATA CRMDESAET ng i
not optional? 2025812%he conponent according to Claim 16, wherein said
component (®)  an optional first intermediate coating on said surface;
_ (c) an optional second intermediate coating on said first intermediate coating or on
said surface; and
(d)  adiamond containing coating on said component that forms an outer

eorrosion resistant surface, the diamond containing coating comprising at least one

other material selected from the group consisting of refractory metals, polymers,

carbides, borides, nitrides, carbonitrides, zirconia, yttria, TiO, and ALO;.

10
17. The component according to Claim 16, wherein the surface is a metal,
ceramic or polymer surface.
15 18. The component according to Claim 17, wherein said surface is
anodized aluminum.
19. The component according to Claim 16, wherein said first intermediate
coating is not optional. |
20

20. The component according to Claim 16, wherein said component

comprises a chamber wall of a plasma etching chamber.

21.  The component according to Claim 16, wherein said diamond €int said diamond
25  containing coating comprises an amorphous tetrahedral carbon.



conprises a chanber wall of a plasma etching chanber. 21. The conponent
according to Claim 16, wherein said dianond :ein said diamond 25716afiailéli ng

coat i NgwePEdAlsks]S an anor phous tetrahedral carbon. 1 6 J
02/ 054454 PCT/ USQ /43153 -17- 22. The conponent accor di n;ﬁ‘i%%igs?n@m

wherein said dianond containing coating conprises dianond. 23. The
conponent according to Caim16, wherein said other material is a b5
refractory netal or polyner. 24. The conponent according to C aim 23,
wherein said other material includes titaniumor silicon. 10 25. The
conponent according to Claim 24, whereinysaid other material conprises
titanium carbide, titaniumboride, titaniumnitride, silicon carbide,
silicon boride, silicon nitride or mxtures thereof. 15 26. The conmponent
according to Caim 16, wherein said diamnd containing coating is doped
with said at |2ast "ﬂlﬁecomnpmcnmﬁ@ﬂmtoﬁamﬂfemmmﬁ iamondr ding to d aim
16, wher e¢ontaining coitigmothprisesdiamondig coating is in the formof a conposite
of a dianond or dianond-like material and said other material 2g 28. The
conmponent according to Claim16, further conprising one or nore additional

di anond cont ai 44 ng "%% accor di ng
to daim X V\%ge ﬂ:gﬁgﬁigm B I ano ﬁ? g%@%ﬁ?g@g%ﬁ%ﬂg&u nuous

mat ri Xs pha t8¥y1é PO nd cont ai ning coating.

24. The component according to Claim 23, wherein said other material
includes titanium or silicon. '
10
25. The component according to Claim 24, wherein said other material
comprises titanium carbide, titanium boride, titanium nitride, silicon carbide,
silicon boride, silicon nitride or mixtures thereof.
15

26.  The component according to Claim 16, wherein said diamond
containing coating is doped with said at least one other material

27.  The component according to Claim 16, wherein said diamond
containing coating is in the form of a composite of a diamond or diamond-like
material and said other material

28. The component according to Claim 16, further comprising one or
more additional diamond containing or intermediate coatings.
25
+:'29. The component according to Claim 16, | wherein diamond or a
diamond-like material form a continuous matrix phase of said diamoﬁd containing

coating.



1 6 JUN 2005 WD 021054454 PCT/1JS01/43153 -18- 30, A conponent of ,
sfam conduct or processing eﬂui pment having at | east oge surface expPsg Zﬁ[]?
pl asma 20Ul pnent, the conponent conprising a ia ntarning
mat er i :FBP(E)@%%S a surface exposed to plasnma in the equi ?&@ﬂqs%? 'Illﬁ di anond
containing material conprising at | east one material selected fromthe
group consisting of refractory netals, polyners, carbides, borides,
nitrides, carbonitrides, zirconia, yttria, TiQ2 and Al203. 5 31. The
conponent according to Claim 30, wherein said entire conponent is nade of
sai d dianond containing material. 32._/gconponent of sem conductor
processi ng equi pnent conprising a dianond containing material exposed to
pl asma in the equi prent, the dianmond containing nmaterial having a thickness
of at least 0.QQ4 inches. 33. co nent of sem canduct.or. processi ng
equi pment corrpg si n %DmH?PSWcﬂ{aAem&EB@Wﬁ TRYOGrSTIES F%‘Pp@ﬁ’btc}?é{HPgtagfeﬁF%srm in the
equi prent on% Hatage s¥insed toaesmainhe eqripRetathe compPnYt GAMANIEABAd or a
di anond- | diemondcentamingmatetipldprming atsuploce expapasiio phematin the equipragnt) east one
addi t i onatherdiareonda¢ontaining material comprising at least one material selected from the

group consisting of refractory metals, polymers, carbides, borides, nitrides,

carbonitrides, zirconia, yttria, TiO; and Al,O;.

31. The component according to Claim 30, wherein said entire component

is made of said diamond containing material.

. 32. . A component of semiconductor processing equipment comprising a
dlamqnd containing material exposed to plasma in the equipment, the diamond containing
material having a thickness of ar least 0.004 inches.

. 33. A component of semiconductor processing equipment comprising a
diamond containing material exposed to plasma in the equipment, the diamond containing
material comprising diamond or a diamond-like material and from about 20 to about 80 wt. %
of at least one additional material. ‘



