26 SEPTEMBER 2006 WD 03/083160 PCT/ US03/ 09430 EVALUATI ON OF CHAMBER
COVPONENTS HAVI NG TEXTURED COATI NGS BACKGROUND [ 0001P6 SREUMBERI6 of t he
present invention relate to the evaluation of chanber conmponents having

t ext ured cwotB/nepseof or substrate processing chanbers. [ O00@ajuses/eubst r at e

processi ng chanber may be used to process a substrate wth an energized
process gas, such as EVALUATHONTORIGHAMBER COMPONENTShanber conprises an

encl osure wall that encl os r i ich a gas may be

i ntroduced, a gas energi zeﬁ%énﬁ’gﬁj@égﬁgétﬁ@ﬁyan exhaust to exhaust the
gas. The process chanber may, for exanple, be used to deposit material on a
substrate or etch material froma substrate. For exanple, the chanber nmay
be used to sputter- etch materi aBAGKEROUNBSstrate or sputter-deposit
material onto the substrate. [0003] The chamber conponents exposed to the
energi zed gas, such as for exanple, the sidewall or ceiling of the chanber,
or the [0004] or fBobediments abtbsetprekmt uwdnﬁibnaelete tarthe ef/éleatiowat ed with a
textured coating to enh nce f the sputtered residues on the
conponefti@m SFC&Q%‘H‘E@S avieg, ?’g‘b'e 'Pﬂ)% r3HOstrate precessing GhARIBESs num or
quartz and coated with a plasma sprayed coating of al um num oxi de or

al um no-silicate, as for exanple, described in commonly assigned U S. Patent
Appl i ca{Q@i2]Ser i ah shbstraie pEIBssEE chamber maybe@used oecessm subyate Chanber

et ol WISt blcben ot 4t 2 BRS AL holiad W BrodfB Ak 0

coat i ngcembaﬁaem erblesurerwall that esclosessa plucebs aoe fnts whithi ngadimagienber, such
as for exanple, teri n resi dues that are f or med vvhgn t he conponents are

1
Deed | niAIRANERd. 935 GRATOREAIa SReIge A0S, A0F AR hars! WExBayst thadds al onto a
SUDSL 1 it oW idiahahiblr i i exahiie HBAIAIB dohelit maSHANL 3 LAbaidiE

conponent over a nunb process cycl es, d eventually flake-off and
fall upetchanateclehﬁr@rmmb@tratae Sonexamnle,. thf:@bempemav&eclmq!ﬂer&puﬂam ng the

eas 1 EanPELRL R SaliI G B ARkl Rt AT iR Br $e el Gles ™™

accunul ated on the coated conponent can cause the entire underlying
[0003) The chamber compornents exposed to the energized gas, such as for
example, the sidewall or ceiling of the chamber, or the liner or focus ring about the
substrate, are often coated with a textured coating to enhance the adhesion of the
sputtered residues on the component. For example, a suitable chamber may be made
from aluminum or quartz and coated with a plasma sprayed coating of aluminum oxide
or alumino-silicate, as for example, described in commonly assigned U.S. Patent
Application Serial No. 09/895,862 filed June 27", 2001, entitied “Chamber Having
Components with Textured Surfaces and Method of Manufacture,” by Lin et al., which
is incorporated herein by reference in its entirety. The coating enhances adhesion of
residues which are formed in the chamber, such as for example, sputtering residues
that are formed when the components are used in chambers in which a target is
sputtered to depaosit material onto a substrate. Without the coating, the residues that
accumulate on the component over a number of process cycles, would eventually
flake-off and fall upon and contaminate the substrate.

[0004) While chambers having the coated components generally provide better
substrate yields and require less frequent chamber cleaning, sometimes, the sputtered
residues accumulated on the coated component can cause the entire underlying

coating to delaminate and peel-off the component. Such components are undesirable
1



coating to del am nate and peel -of f the conponent. Such_conponents are
undesirable 1 26 SEPTEMBER 2006 WD 03/ 083160 PCT/ USO3) Y5 BFR20%e t hey
reduce the ultinmate yield fromthe substrates being processed in the

chanber du®O0083d60t am nati on of the substrate by the peelREd/E0304¥¥nt i ng

fl akes. ver, current cozrg)o.neg}éoré3 brication and eval uatjon nethods often

Ho , .
fail BeGAYSHY ey, feguce theultimate yigld BRstales bRiRg RrocessR%intBewi t hst and
accumdnhiet dife foRBnEAMhARIESS the QBbEtHAE bYithd puéled @dbalAg nBRed.r om t hose

conponents that cannot wthstand excessive accunul ate deposits. (0005]
Thus, Hewpserdedireriisompopentiabrieatian anskevaiuatigprmethedsgftem taildelidantithgr chanber
corrpongé’ga§ J i L .St 1 . I sirabl e
for the c%t%gﬁgﬁgtgrﬁ?%ﬁ%?%@}agg?%h@grklgg{& Bg%hgsdlcg%ﬁg%tlgé li81(::{ehs%sé%rl@glr%es, such
as sputesiduies gvithoesdelamiating frons those rcatrep opeotsabat capnohwitistand EkdddaRE [ 0006]
A nmet hod of sel ecting a conponent for a substrate processing chanber, the
nmet hoda?ﬁﬁ'ﬁﬂ‘il?@icf?ﬁps'f%) providing a structure having a textured coating

havi ng surface grains; and (b) evaluating the textured coating on the
structure by: (i) directing a beam of electrons onto the surface grains of

t he t el@OQFEd codlthusgt isiigsiéBYledalngavag method£f fabrisatingand Beleglingehamber o be
backsc Il LA tar I generating a
si gnal &%rané(é%%? P%’Y'ﬁ‘a gggfaﬁog% Fﬁ%lﬁ%{%é@%@%éﬁg{sg a?%[(é@%?%@ﬂg he size of the
sur f aceorgpariems tf prokide tsepetioreathesin of process résidyess suels ks Bguttéring onponent

when the surface grains of the textured coating are sized fromabout 0.1 to

about "§Sidueson a atSOERASHRY SPRTBPEMD 03/ 083160 PCT/ USO3/ 09430

SUMMARY

[0006] A method of selecting a component for a substrate processing chamber, the
method comprising:
(a)  providing a structure having a textured coating having surface
grains; and
(b)  evaluating the textured coating on the structure by:
) directing a beam of electrons anto the surface grains of
the textured coating thereby causing at least some of the electrons to be backscattered,
(i) detecting the backscattered electrcns and generating a
signal image,
(i)  evaluating the signal image to determine the size of the
surface grains of the textured coating, and
(iv)  selecting the component when the surface grains of the
textured coating are sized from about 0.1 to about 5 micron.



[ 0007] A nethod of selecting a conponent for a substrate processing chanber,
the nethod conprising: (a) providing a structure havi#fEPTEMBERZMeHe
suitable for a chanber enclosure wall, gas shield, cover ring or deposition
ring, the wWopyeBL0e bei ng made from stainl ess steel, al PETAISH3/0%I0t ani um

copper c%oper al | OE/, quartz or alum num oxide: and (ii) a plasm sprayed
coat i gO87] a t héxmathosaf splasting 2 GanarPnend fariagybshatenkrosessing chambetifiair ed

coati Ui dehoiidldqace grains conprising one or nore of alum num silicon,
al um %ﬁ?@xidge,p?%([) on carbide and titanium oxide; and (b) evaluating the
textured coating by: (q)i) provising agtructyesahavingel ectrons onto the surface

grains of the textured cgatin b aysing at, | east so f..the
el ectrons to be backscatt@r ed,&s%&%?wﬁb@%ﬁr g‘g‘taﬂg)eﬁ§8ﬁl§8%etn‘§?lg§aal ectrons
and gegmdlal ¢aver ing o G8pdsitiaradng, thée istructarabeing indiel ffemStgniaks steepe to
determ ne the size of the surfa(ﬁe grains of the textured coating, and (iv)

sel ect IWFINUTR RAHYTEPRPEINEIPRENA Slrrq‘uéé‘é Qf A AB UG OXidRs a.”tdext ured coating are
sized fromabout 0.1 to a({ﬂpu; a‘éﬁ@sﬁ-{aogb,m S8 Ring P 3 thBfrh Al dpYayddtétured haped.

[0008] A substrate processin amber ‘conponent “conprising a ‘structure and a
t ext urcoatiog anithe sbape, tke taxturednoating having sudaeeigrains ¢orgprisimg P8e ongore

essent j.al | y. rfac L NS; . Si f L0.1 to. aboyt, 5 mcron. The
struct %éurﬁg@trbéﬁlg{g‘@pagwn%ﬂbjgﬁga, éﬁ%ﬂb%%%gﬁggltﬁ%é&"m&(}|a% sd shi el d, cover
ring or deposition r{b)g, évmustingubtueduradoatingtyy; st ai nl ess steel, al um num
titanium copper, copper alloy, quartz or alum num oxi de. The textured
coating may be nade from @ um c?i[ﬂ%t'ngia!zq‘??@hf’} ﬂﬁﬁwmtei'ﬂﬂéﬁ‘gﬁﬁﬁgﬁ'@a?fbi de or
titani H@t&&t‘n‘é@-co-ghﬁ? ety SAsiRy ACRAS! d¥iné BAHR el bb%%?@@?@&!t nmy
include a gas supply to provide a process gas Into the chanber, a plasna
generator to forma pl asfifh ofdateeting tbedacksratterad elactrarisaand-genasatim@aess t he
substrate,.and a gas exhaust to exhaust the process gas. 3 26 SEPTEMBER
2006 signal image,
(i)  evaluating the signal image to determine the size of the
surface grains of the textured coating, and
(iv)  selecting the component when the surface grains of the
textured coating are sized from about 0.1 to about § micron and are substantially flower

shaped.

[0008] A substrate processing chamber component comprising a structure and a
textured coating on the structure, the textured coating consisting essentially of surface
grains sized from about 0.1 to about 5 micron. The structure may be shaped to be a
chamber enclosure wall, gas shield, cover ring or deposition ring, the structure made from
stainless steel, aluminum, titanium, copper, copper alloy, quartz or aluminum oxide. The
textured coating may be made from aluminum, silicon, aluminum oxide, boron carbide or
titanium oxide. The substrate processing chamber having the component may include a
gas supply to provide a process gas into the chamber, a plasma generator to form a
plasma of the process gas in the chamber to process the substrate, and a gas exhaust to
exhaust the process gas.



WO 03/ 083160 PCTI US03/09430 DRAW NGS [ 0009] These features, aspects, and
advant ages of the present invention will becone bett et SFERAEMBERIA06\ t h
regard to the foll ow ng description, appended clains, and acconpanying
drawi ngs \WNO®mog3lidoust r at e exanpl es of the invention. Howeoarysoso43ss to be
understood that each of the features can be used in the invention in
general, not nerely in the cont HRAWINGSe particul ar drawi ngs, and the

i nvention includes any conbination of these features, where: [0010] Figure
1 is a cross-sectional view of a conponent having a surface conprising

gr ai nfgO0RP011] Hegarfeatuttss, anpe@d, andeadviaetagesiof Itraemrlelsanqaaveraionswitbf grai ns of

the texture coat ure I S.a £ross-section artial view of
. confming DRt pelstoad MtiRogieth e Gl inBesaiginte SoP Ao hegar  ve

S kewngﬁds BESAINd Sraluitys @I@i@ﬁﬁ!u@ﬁa@feéﬁiﬂé@éﬁﬂe aventish eﬁoW@vénhﬂ igurface;
[0013] Figure 4a is a cross-sectional view of a roughened surface of a

conpo ungerstogp thatrack of ghe feajures 638 beaiser dmthe inpventiosringgaewbmmnent  of

Fi gur r r oating is being
appli E’Sﬂ?ner@t%oconf%gfgw é‘lsd'g%ﬁﬁg %%@E& | onﬁ@hé\j/?se%%f t he final
surface‘nbﬁnatn@eot:thepeMuresoWhaegure 4b; [0016] Figure 5 is a cross-sectional
view of atwin wire arc thermal sprayer spraying a coating onto a roughened
surface of a conponent structure; 4 26 SEPTEMBER 2006 WD 03/083160

PCT/ 8936P9430 Rigitd Al it &res € sbetichabview@F a- c%?dr@ﬂ@ha%h(j’w Rifagepl asma torch
depositing a coating material on a roughened surface of a conponent

st r uceQMPSINMANE)S.Fi gure 7a is a process chanber according to an enbodi ment
of the present invention; (0019] Figure 7b is a cross-sectional parti al

vi ew of an enbodi nent of a gas

[0011] Figures 2a and 2b are views of lamella patterns of grains of the textured
coating;
[0012] Figure 3 is a cross-sectional partial view of a component having a

surface with a surface roughness having a negative skewness and showing the
adhesion of sputtered particles to the surface;

[0013] Figure 4a is a cross-sectional view of a roughened surface of a
component;
[0014] Figure 4b is a cross-sectional view of the component of Figure 4a after

the surface has been roughened and while a coating is being applied thereto;

[0015] Figure 4c is a cross-sectional view of the final surface of the component
of Figure 4b;
{0016} Figure 5 is a cross-sectional view of a twin wire arc thermal sprayer

spraying a coating onto a roughened surface of a component structure;



shield and annul ar rings about a substrate support; [0020] Figure 8 is a
conparative bar graph of a normalized nunber of redepassEErENMBER bodkeES
nmeasured per substrate, at different particle size ranges, for substrates
processed WO @lo83toer s havi ng conventi onal conponents and ghgo&8fs430 havi ng

conpo accordi ng.to_the present inveption: and 021]. Figure. 9 is a
corrpa&gﬁlaae bar qu'ué%ﬁ H °5°5ﬁz§reﬁ§?'??é’be%8ﬂﬁgfas£5‘?aa‘_°f }tt”@ch f)%eﬁﬂgcl es

gr eat ehafefiano®aPolgHenedRlgade 804 abmpangst staitalrg; i N chambers having
conventi onal conponents and conponents according to the present invention.

DESCRI PTI ON [ 0022] A conponent 410 suitable for use i.n a substrate

Paor | PR acoof RETH1s.2 Plest BndmBeratibraq ShtholibACRTRR" o hua

el ect rmaseritrievebtiokscattered froma surface 422 of a conponent 410 to
generate a signal imge to allow the selection of conponents 410 that
exhi bit specific properties that can provide inproved adhesion and

ret entip@Pof  Pr FRReS 75 RS BHRS-sBLAShA DaPRiVieW G BrhBsdiRleht 428 ghg the surface

422 of the conmponent 410 in the processing of a substrate. In the nmethod, a
beam achhield aad@anoular 40§ abowiarsupstrateosupporthe surface 422 and at | east some of
the incident electrons are reflected or backscattered fromthe surface 422
as for exanple, illustrated in Figure 1. The backscattered el ectrons 419

conpr i{e@26) ect r Gigurd a8 a domparitive bar geaphvelya hopmlizee nambeast 422 by el astic
or inelastic electron interactions between atons on the surface 422 and the
i nci ddRgerResied PaRiclesTREasYied Aensukstete. &l differont partice-pBemanarss oo 03/ 083160

PCT! UL 05R04 HelyalE nSTRG BN TE kel EOOGIHDARY RaREERY 1O

el ectron m croscope 415, ect the ckscattered
el ect rhaving comspanents acracding o theaiesentdaventiongdnt i on to the detected
backscattered el ectrons 419 that corresponds to the topography of the
surface 422 and allows for analysis of the surface 422. For exanple, the

si gnal{o02¥jge NE¥igued'Blid & e6mpardtiek ibangrdph diERAEMENBEE aGinbehat correspond to
t he surface topography. Accordingly, the signal inmage nay be evaluated to

sel ectredenpsitad pagiclescdreatep fhag h§ migeorrters eiaingd PLE el Bhehamiars such

having conventional components and components according to the present invention.
DESCRIPTION

{0022] A component 410 suitable for use in a substrate processing
environment, such as a plasma sputtering environment, may be fabricated according
to the present method. In the fabrication method, electrons are backscattered from a
surface 422 of a component 410 to generate a signal image to allow the selection of
components 410 that exhibit specific properties that can provide improved adhesion
and retention of process residues such as sputtered materials 423 to the surface 422
of the component 410 in the processing of a substrate. In the method, a beam of
electrons 418 is directed onto the surface 422 and at least some of the incident
electrons are reflected or backscattered from the surface 422 as for example,
ilustrated in Figure 1. The backscattered electrons 4139 comprise electrons that are
scattered away from the surface 422 by elastic or inelastic electron interactions
between atoms on the surface 422 and the incident electrons. The incident electron



as a desired surface norphol ogy. [0023] In one version, the signal inmge may
be evaluated to sel ect conponents 410 having a surf acé6é SEETEMBER 2086 ng

surface grains 417 having a desired range of sizes. The surface grains 417
are the grWPW3/0860surface of the surface 422 which may HROIAUSHSMIBO | ayers of

' ' f th
adner Bge Loy BeRAbIdEy o] 15 PiaTgR, aNeohARG eficR e 318, 't her eby
affecchmg\ mhy;-atsertfeomsamoetabéctttmmbadesn:ta&ereﬁ(ﬂ»ealmnsgAtzhgna:mntageemt and t he
yield o ed in.the ch For exa

t nb 0 :
2 urt ageners R BPRYSH o hpdedien BeEkaulers Se8or 16 Dt earesndtih dce
mor phm@ﬁﬁogeﬁﬁgw tHROsSrfiee A0t A RPallchdforBRalyEb e fpfaseeR2t Iprgr ai ns 417,
such as thosSe shown in Figure 3, that allow the accunul ation of sputtered

mat er EXaOPlE2thenyignaldmags May<Praxses Mariationsindmage contrast thatduced f1 aki ng of
Lhe SBURLEIRE BHELAlc EhOMALAG, AEbRf] gﬁ%s@ngt%ﬁgg%?ﬁzge defined by

smal | ér 'S ace gral ns e other wer or smaller
concaevaluated4@ 4elechicompgnents 440 compoidimgehe Idesnsepimtrﬁaeecbrupenaes adwh423. Al so,
the size of the surfac rains 417 can affect the behavior of the surface
underaﬁﬁéFﬁHFdngﬂgﬁm<ﬁ$é&9ﬁsses, with an optinal size range providing good
adheS|on between the grains 417 and the underlying conponent 410.
Accordingly, in one version, the conponent 410 is selected by eval uating
the s[Qf3 | made ane \essien.the signekimege max begvaluates WselertcomPONgns gr ai ns

417 t b
eval ug?% gg\geﬁtmat%eg%g&%nen@%ﬁp?’sgﬁzmbﬁgu &gs"e%zfga&é hg\r/r:a gg gﬁ?/f age
gr ai n5|zé§.7‘rl]'héatarfaceleg_-m£4i17f anerthetgnalgs@t ?.ur:fa)ce;adsfdb? sorfacec42hehichmaye C a0
version, the signal, i even be eyal uated to se onen

conpr hajegiher BBReSraBS R 18 SThyas bR hpuicd Graas 4T ARREC 417 ¢ hat
are Sihetsliheréntl aPitedtioh 6f%§ﬁﬁétéd Parfities Rmhe Sorfabe SEETtEHE’e%? 2006 WO

03/ 083160 PCT/ 0S03/ 0943 4 e signal Inage may al so be eval uated to

sel ecaffedtingdhe nea‘ommcaq@t{lhﬁghan@er e asingthe éemporsem@nddhe yield gf ai ns 417
e AR R ol BhanePiof REPUBISA! Pebrald hagRaug? cotbrl 816
of adlaegea'rwefaee@raam énY imay mbvidpud $wefamd morphology comprising concavities

424 and valleys between the grains 417, such as those shown in Figure 3, that allow

the accumulation of sputtered materials 423 on the textured exposed surface 422 with

reduced flaking of the sputtered materials from the surface 422. A surface 422

defined by smaller surface grains 417, on the other hand, may have fewer or smaller

concavities 424 that may not accommodate the sputtered materials 423. Also, the

size of the surface grains 417 can affect the behavior of the surface under thermal

expansion stresses, with an optimal size range providing good adhesion between the

grains 417 and the underlying component 410. Accordingly, in one version, the

component 410 is selected by evaluating the signal image to determine whether the

surface 422 has surface grains 417 that are within a range of sizes. For example, the

signal image may be evaluated to select a component 410 comprising a surface 422

having surface grains 417 that are sized from about 0.1 to about 5 microns. in one

version, the signal image may even be evaluated to select a component 410

comprising a surface 422 consisting essentially of surface grains 417 that are sized

from about 0.1 to about S microns.



materials 423 in the chanber 100. For exanple, a surface 422 conprising
surface grains 417 having a substantially flower type26sHEFEMBER 28¢fown i n
Figure 2b, provides inproved adherence to sputtered material over a surface
422 conpriwonyosit@i ns 417 having a pancake type shape, XETAROUI4I0n Fi gure

2a. Th wer s d grain 17 eral | rise a cluster, of petals 411
enci rcl g#ﬁy a r?ﬁgg'&ng ' g%rﬁ ?*sg%% é%@fefﬂo"? '%&&9@8”88#? {ivftl es 424 and
crevi cedving alwmemztz%rmtsaig%m&eagidms m&Vlhavﬁ@ré ueémw sHapel hethasar e
suitable for the accunul ation uttered mater ._In contrast, the

pancak &e€Rgiscavesiedithat cge ﬁ@& nsipgurtage 5’4"&? 6%7 withiddferensymet ri ¢
centr almorﬁﬁélbbiegl fbids Wa@é‘ vasANERd éar¥e§ 8CadHdréted PR3t of%Bgttér*eHS provi de

fewer and | esS suitable concaV|t| es 424 and crevices. Accordingly, in one
ver si omatarials 4aalin thesgf@mbrridi0athad exampia, & susfaced2 h:erru:é'setgt%ufabac kscat t er ed

422" hadl0® Y A RURY B A Rhafy 18 e SOABEIYS Yoyl iRl bR 407 e

2b. 7 Xaploked EN’BEBnE@%ser@BIﬁH&Sﬂﬁ(bVBCi IsuBace 422 36mpasiag)grdi he 4a@nponent

410 ma be further selecte val uatj n rofile ararreters such
re t hehavigs ApAnake SR SaRen AL SEOMR I Eldurmees ThE TowBr S @S For

exanpl @enéraﬂfeaﬁaﬁaé a’thistémof girals Al ¢ @nefcibd byta M@Sof%n%m@fﬁaeéaag having a
roughnéss with a skewness that significantly and unexpectedly inproves the

adhesi thatprevidecentaviies 4sand ¢revices inebelwean shejpgtalsrt 'y andsmaltt ured exposed
i d
Sur ! ACRaritiR, |kl bl liabRdol thed diiistion G3pSHEMATAEHED h coBydEt ° 1 e

t he rodie parrsakeghaped gcmmne'sgenératl)heompnéeaaekarééZad@lly e,nanemmrdwnraof sanpl e
poi nts of the surface 4 skewness . neasurenent, and Z"

z2, .. pogion ﬁ@ewqmeutwy@mfacﬁa\m{'q!s&?%s‘*eﬂe %‘é&tw preyidelfewer andiessr ed at the
sanpl e SR i SoncdWRtieSUNSRBcrdicas. ”ﬁééé’rﬁﬁng}{ i} Hife FS¥IEREL s}?r&i ilhdife sur face

profile out t mean |line. A surface ng negative ewness 422, as
generated in relatlon to the detected backscattered electrons may be evaluated to
select components 410 comprising a surface 422 having grains 417 that are

substantially flower shaped, as in Figure 2b.



shown in Figure 3, has concavities 424, such as pits or valleys, extending
into the surface 422, and nay al so have substanti al | y24 SERTEMBER20662 8

di stributed between nainly concavities 424. In one version, the skewness
shoul d be wofosngsaent |y negative to allow the sputtered @acTaiSozes4smt eri al
that is formed in the chanmber to contact and adhere to the surface 422.
Sui tab[@@kemes@“%‘éﬂ"ﬂ@@“%mpﬂﬂj’e 9i%'ﬁ’ﬁéﬁ@ﬂ?ted@Yﬁvﬁﬁlat'a%éuffa@1 or even
froma cﬁaﬁ\eft&s%l@lthathe Qoﬁ%gm shﬁa&nﬁau ARed @é‘%s%@ nent 1s

ace 4 whi ¢

sel ect ave an aver age ess of e sur represents
t he avewré@m 422 Fonenaerplefa eempenant 41@msele@tedefst taasrassrfamf*g%rface 422,

negat | D279 8BUAN el it Ca Siso et 108} Jdfifanyd 460y BRmieyy IERBE e ¢ Do e
t hat haghdwismahd tstdntion ufrwumecdderdbgenalsm@tbh@ teadin@@embsmdsmbent i on of

sputter etched and, other particles for I n a chanber = usi t he conponent
410 to g%eqséw Hv'élglé?%a%rbihe Bbwfeﬁﬁ?e{ E) ig dgtesminad: ysing tt‘ez'g leipENVBER 2006
WO 03/ R PCT/ US03/ 09430 yields. Wiile it is desirable for the average
skemness ‘ue to be negative, it should be understood that individually

aver agR pof= a5 Z;of such individual values is a negative value. It is
believed th surface 422 having a negative average skewness pronotes
adhesion of the particulate matter fornmed in the chanber 100, such as
sputter etched particles 423, by allow ng troughs and valleys present in
such a surface 422 to have a better grip on the particles. (0027] Anot her
property that 2used to evaluate the surface 422 is the roughness
aver age ( of .|t Surface of the surface 422 that is the mean of the
absol uVBered y&s Wﬁe‘sdh%ﬁ‘é@%ﬂ%‘rﬁ%‘aﬁ ErshRessefdhe spuace A2 ieaks and
val | eys of the'roughness features along the surface 422. The roughness
aver age, skewness, or other properties nay be determ ned by a profil onmeter
that passes a stylus over the surface 422 and generates a trace of the

f 1 uct uatimbesofafanifie poiritg bf thefsurface a2pesed temake eathekownésyce 422, or by a

scanni n el ectron th t detects.e] ectron back cattered fromthe
surf ac® Q‘Z'ﬂ'em?“&eq{agt' 2-an Fe'ﬂh%‘g%’uﬁ“f’aﬁboﬂﬁ € Mean ’ée

measured at the sample points. The skewness is a measure of the asymmetry of the

measur ed skeyvnqs%‘ val ues may be negative or may be positive, so long as the

surface profile about the mean line. A surface having negative skewness 422, as
shown in Figure 3, has concavities 424, such as pits or valleys, extending into the
surface 422, and may also have substantially flat areas 428 distributed between
mainly concavities 424. In one version, the skewness should be sufficiently negative
to ailow the sputtered or other material that is formed in the chamber to contact and
adhere to the surface 422. Suitable skewness values can range from about -0.7 to
about 0.1, or even from about -0.5 to about 0.

[0026] In one embodiment, the component is selected to have an average
skewness of the surface 422, which represents the average of a number of measured
skewness values across the surface 422, that is a negative value (less than zero)
such as less than about -0.1. The negative average skewness of the surface 422
provides a surface morphology that has been found to unexpectedly improve the
adhesion and retention of sputter etched and other particies formed in a chamber
using the component 410 to thereby improve chamber performance and substrate



version, a conponent 410 is cut into coupons (not shown), and one or nore
measurenments are nade at each coupon to deternine the WEERREMBEB20¢6,ch
coupon. These skewness neasurenents are then averaged to determ ne an
aver age skewsensss0of the surface 422. The average skewnePSTASOY9e30sur f ace

422 that is,a negative value was found to significantly irrgrove t he
adhesy®&ifsaribitest isrdgsinable for tia avesagriskayness yalue tg asmeegativeibshoud sui t abl e

rough i ] | -

i o1 oe a2y Bt BONTUERY rivasLicertienas] el M 8 REMFe St om about
300 mbemokitivheo 10nG 28 tne average of 8 numbeabbswchibdividuat values isesnégatives

m cro rs). n.a er versi a.suitable roughness average _value may be
from gglggt ﬁ'}%)Bélmvgagﬁ%c%&ﬁ?c-e %‘? %a\ﬂq'%? 8ﬁﬂ?tévresaquag%5€?ﬂn%é’%'ﬂmﬁsoi nches

(- 23 aukesirebiahs partiduiateimattertibretedvia e BRamBes100, ARch a3 \SPUASKetERBhNess

val ue may be from @?QUt 1100 m c¢croi nches (-28 mcrorretersézto about 1450

\ f :
mi cr oPARIES 423, Ribalowing trovghe ARy valleyspspserdin sy AsHMaedAe? 1N A he surface

422 thak h ik % d to select the conponent 410 is the average peak
sl opebga?r?g%o&tht %éﬁsur fice roughness (Rda). 9 26 SEPTEMBER 2006 WD

03/ 083160 PCTI US03/ 09430 I n one enbodi nent, the average peak sl ope val ue of

the s e 42 be selegted to be fromabout 20 to ut ..25. Yet

anot htthgial ua?\é‘g?%?rc%gf’fw M"}% ba? uﬁa@_&i"@ﬁ@ﬁ? h?fs"frt?ée%@%ﬁ%}heof surface

peaks rdughhesxdresgd (Ra)itBd budhcelofnBa’uistaaL2 thatetHehedabrf thee roughness

peaks and val | ey%&g}pé).l For exanple, the value of the peaks over the nean
13pia

| i ne Bbsolytayalugp caqents feamdhe ggandingof the pealsodnd vatieys of about 225.
Yet a t@@m@sggﬁtbveﬁxpgﬁwt UFRRRUD e He &Lgﬁhésémr%@%ieﬁﬁeéé?% surface

profile exanp e val ue of thevsharpness®of the surface
pr of i bther propeties mayrbelketarningd bya ahafinmetedthat Patses astylesacver ity pr operti es

of the surfagce 422 such _as, rou ess _average kewne or_at.her

Char aguiaed2iard G alhs 3 vacd SHBE TopBARAS e HERHIET BietpeRbics 6a

speci fhe dugfad® ARR NS By & sEahnifg bldcBba nfisrostishecthat délecteleétigishs, can be used.
The follow ng Table |I shows the correspondence between val ues of roughness

aver afackscafirpd frmthe wiitacsr422 taggnaratng impae AliMestdtacgfia?alln 081 uat i on
I engt feRindgthMBENEMt 410 is cut into coupons (not shown), and one or more

measurements are made at each coupon to determine the skewness of each coupon.
These skewness measurements are then averaged to determine an average
skewness of the surface 422. The average skewness of the surface 422 thatis a
negative value was found to significantly improve the adhesion and retention of
sputtered material. In one version, a suitable roughness average value may be from
about 150 microinches (~3.8 micrometers) to about 450 microinches (~11.4
micrometers), or from about 300 microinches (~7.6 micrometers) to about 450
microinches (~11.4 micrometers). In another version, a suitable roughness average
value may be from about 700 microinches (~ 17.8 micrometers) to about 900
microinches (~23 micrometers). In yet another version, a suitable average roughness
value may be from about 1100 microinches (-28 micrometers) to about 1450
microinches (~ 36.8 micrometers).

[0028) Yet another property of the surface 422 that may be evaluated to select
the component 410 is the average peak slope value of the surface roughness (Rda).



this standard: Table | Roughness Average Cut-off Length Mn. Evaluation Typ.
Eval uation Length Length 0O to 0.8 microinches 0.003 36 IREEMBERL2B06 nches
0.016 inches 0.8 to 4 microinches 0.010 inches 0.050 inches 0.050 inches 4
to 80 m crwORyhE3$600. 030 i nches 0. 160 i nches 0.160 i nches PCIWS0309400

m croi nches 0,100 inches 0.300 inches 0,500, inche 4 m croi nches and

0. 300 ThOTRETBoYSTrER ey S Rr e R T B Le(0E6p “HAamarPs 3660, T s

typi cald e rbmtatdut 201t64bULEEE.CPL Ardthet 2V afuatetPBropery maypélader | yi ng
structure 437 of the conponent 410, as shown for exanple in Figure 3. The

t ext ur Eeaseemany ohithe numpet ef pusiace ggaks that exeaadtheneight @f adnean keighlyi zed gas

formedi vi de

| mpr ovLof o BIHRES B iER Heaky 4nd Velieys WP, T R SETARRIMET 2% 1 1 one
ver si opeakshever ttenpenariine4@Othesupfiacs 422 maydre selactefi ta bedsors hbeltd! 78610, such as
a | ower shigld 1 or 10 26 SEPTENMBER 2006 WO 03/ 083160 PCT/ US03/ 09430
upper §H?@I2§51§,§aﬂggﬁrtp(5°%@t@6¥ %E\ENT‘%B%’FE'PF?B‘ Eﬁéﬁﬁ ra“?ﬂﬁsiof erosi on, as
shown kirfadd rofilegRKa). aP6r eample, the ahlerof ey Sharbnesdef hergupaeabrafild conpri ses
one or nmore annular_rings 390 that are positioned about the substrate
suppor Mayde frap@Roys2.3 te@bert 4.0i ng 157 and deposition ring 159, as shown in
Figure 7b. In yet another version, the conponent 410 conprises a doned

encl osure wall 120 that serves as a ceiling 140 of the chanber 100, as
shown [0028] gur e |7 medOBY|prapestiesidithe surfgces 422 suah as 480glufess awerageponent 410

(i ol o PrSEa; O TP pha He e B A Bns G AN S SME B8LTer gy 11 om a

pl asne 1965 epifPingBpPprogitite @LELR frigtts émi@fail@étionﬂ@b{g/tﬁ_ls,séhrbse @séLrApeC. I n one
met hod of fabrication, the underlying structure 437 is formed by shaping a

m xt ur @llgwingekakig sk thescarrspandencgdietwerm valyes of Souphiees awerager . The
ceram GoRaphse AREHIEMRR! af®hifimutd ddfplcal Svatusibfiehgtn S¥ Rrhedttyt 20! €

this standard:

Table |
Roughness Average Cut-off Length | Min. Evaluation | Typ. Evaluation
Length Length

0 to 0.8 microinches 0.003 inches 0.016 inches 0.016 inches
0.8 to 4 microinches 0.010 inches 0.050 inches 0.050 inches

4 to 80 microinches 0.030 inches 0.160 inches 0.160 inches
80 to 400 microinches 0.100 inches 0.300 inches 0.500 inches
400 microinches and 0.300 inches 0.900 inches 1.600 inches
above

{0030} - The surface 422 is typically that of a textured coating 420 formed over

an underlying structure 437 of the component 410, as shown for example in Figure 3.
The textured coating 420 is often at least partially exposed to an energized gas
formed in a process chamber 100 and, thus, may be selected to provide improved
erosion resistance to protect the underlying structure 437. In one version, the
component 410 comprises a portion of a gas shield 150, such as a lower shield 151 or
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cerami c preformby, for exanple, slip casting, rampressing, or isostatic
pressing, or may be forned by tape casting. Thereafte?6 SRHEMBFRZIO6 pr ef or m
is sintered to forma hardened ceram c material conprising the underlying
structure WOD30%3460 nay be further shaped by machi ni ng. ROTEHS/69480er ami C

cormpr i pRg! Tt UREY fo Bfiers el of et 00 185F BBt S8 3TBERGRC  osur e
wal | 1¥hureaiVa aedves asahdtbecwersiongtht4dmpdnent H80 compriseiend sobee mat eri al

such as ﬂuart‘z. éggBZ The u,n,degrﬁL I n strl#cture 437 may al so be formed from
a ot aPNIEEF rings A9 Fiat a5e ResHPREQ ARG RG SHPSEAJE BUPRRSLI R UGN PEARCYSRDI f en
met al - Gihg By andedddsitiohitilg 159, RSWhBAniMFRufe 78! dnGRIRROREAZEIBR, Hesi red
corrponen? shape. The molten netal is allowed to cool in the nold to form

t he netcamponeet41 eqmptisasca doemedEnclosuteavall 120 that seeves@staegiéng 0 ofor mi ng

t he un%ee(&ﬁ%@%f{%qf%tﬁq%ﬁﬁmﬁﬁi@e%ﬁpri se, for exanple, one or nore of

st ai nl ess nruny copper and copper alloys. Exenplary
conponents 410 conprising the netal underlying structure 437 are one or

nore of the gas ghield 150, depositjon ring 159 and cover ring 157 that are
mde (0T et Bhe Andediand sEidiis 4175adhe tomponest 41 & RERORS VIO

03/ 083 16{e16 'éH%ﬂéﬁ@l%%%ggggté%ha'té}iﬂn‘Phé‘%fe?éd?ﬁb nia'ftf'r;é:‘gi%&ﬁeteﬁeerﬁ%%giéﬁg 420

conprising the surface e evaluated 1's applie erlying
st ruct to BF43ergwta passsRF gnecgyi frorriagplasrsa generator£30. Friieodieleotrictmmatepall i cat i on

of the textu coatin 20 h n | yi rface 436 of = the _structure
437 is"{“’Vp?I%é\Eg)? %@f‘%,ﬁao esffr;s&}gﬂioﬂ?{gréaﬁgn-iﬁe u’f‘ﬁgrlﬂﬂ%éﬁﬁ}l"ﬁg JPface 436
i s t heforfrieidddiestenping amigturenpt erashid pevddérs aatiangindélosipnesy aoaniche

under | yj ng urface 436 nmay proyide a basjs for the characteristics of the
sur f acé'ﬁﬁ’ﬁf-pﬁ@? S8RMOIE Powdier égﬁg’l"lﬂeﬁ@"atyé?& flleddntomoitytosform axuitable serve to
activa Iyl : innO i | t he

Foxt ur Co/EE PIATERY bf: 1A Sl 310 Corgh it PP O RS BC PR 8 | o

t owar d mdyebesiormhed dy4ape logsting. Bheraafterctheshapet arefosmssisinteredta foymrd gh  to

sui tab oughen e rf 43 C far I pr ure of from
about hérd’e{vgg 5%6?]‘%'{3%3%86%‘5"‘5@5?"% gﬁa‘rnél%?lx'gﬁ S{'S‘gﬁ‘)rng 4§7 é@a’t nf'%tsag%ngl e of
i nci deRgrthepshaped beastchinld@. Saitable ¢erdntic hittesals irheied@rartzsarge! ected to
roughen the surface, 436 to;arormte . . . .

aluminum oxide. An exemplary component 410 comprising the dlelectnc underlying

structure 437 is the domed enclosure wall 120 that serves as the ceiling 140, and that

is made from a material such as quartz.

[0032] The underlying structure 437 may also be formed from a metal. For
example, a metal compasition may be heated to form a molten metal or metal alloy
that is poured into a mold comprising the desired component shape. The moiten
metal is allowed to cool in the mold to form the metal underlying structure 437. Metals
that are suitable for forming the underlying structure 437 may comprise, for example,
one or more of stainless steel, aluminum, titanium, copper and copper alloys.
Exemplary components 410 comprising the metal underlying structure 437 are one or
more of the gas shield 150, deposition ring 159 and cover ring 157 that are made from
a material such as stainless steel.
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adherence of the final textured coating 420 to the surface 436. For exanpl e,
a suitable angle of incidence nay be from about 30 d§rSEETEMBEREHI% 60
degrees, or even about 45 degrees. [0034] In one enbodi nent, a bead bl aster
(not showwo b3sarsoencl osed housing is used to roughen t RETAHSIHME® of the
underlying structure 437. The beads may conprise a material having a
hardné@%ﬂii gherlrtmverh'mn.th’etemgr@tmﬁngmaowmwisir@lthewwfatmﬂ@&ds to erode

and r he. surf.a f t St ru t roughened surface
236, SHDENT s APrIRT I i AMferbra bt 457 2b istafRd P o dsS 485G oo,

si | i cac. driohes thepdmsitation bfrthem@a@r@b@dawuzo tthe upaafying 8uM&des436oMr | t of

al um num oxi de having a nesh size selected to suitably grit blast the

sur f adle a%cturesi&?h'sampww %&%ﬁfbl s showarin Figyfre fay nf heuuAdsTlYH® syafefecl es havi ng
a mesiysg é@fhe?lfroggheﬁ a léb Bead'biaéti rfd“ ﬁng q bf‘@\ferteﬁ%ﬁ%A'% may be
f xanpl e,

roughened to hav oughness aver age, rom about 150
m cr oisndfhes 436 May, pmwderaebaaissﬁortthe chalnanteristies ofithe sinfadeemo(phology of

m crorret 0 m._cr.oi hes m,cr.onet er.s about 450
o o Riring o2 S0 421 O e sahAif aRubare afe (ROgRIRE baliads 4 Fo0 b0
sur f age p:%?ﬁotﬁ&iéttbﬁadms;dsreaemettextbme:oatuﬁgmgbnﬁssea&ara%g:;csfoha besds about 100

m croi nghes (-2.5 mcroneters) to_about 300 m croinches 7 m croneters),

and e#ds aé%ampeﬂ% t?W@PdhﬂéHgécﬁ 436 by oI ahd PEpssHre loliis sfricie™y highe st andof f

di sta nponent is
12°26 SHHERLE S AEBTOR, KO IR KRS ares e 1Ol PG e

desi r ¢elaboutdidraundsiperisquaner inelt psi3@isa-the anglepf éncidéncexfsreibéddsdi st ance nmay

the cadsnatte b irRRiRsb o8 ioslerte Ry BEARERTR bUTarF A% 1R AT Bce 56 1 o
cl eanedhéencaRf theefind) textoredssatian 2R tbtpeisofased 36 tFoneikampief at he coati ng
mat eri al 420. For exanple, the surface 436 can be cleaned by bl owi ng cl ean

dry asHtaple ﬁPQPﬁW'M%?b§§ frompabayl 3P degreessto ahawd 68.897e8F, of n one

Ver si %Oen EB@uﬁH&@@%eé% is further cleaned, for exanple chemcally, using
distilled water In an ultrasonic rinse. Additionally, the conponent 410

may be baked in an oven to bake out any residues, such as fromthe
[0034] In one embodiment, a bead blaster (not shown) in an enclosed housing
is used to roughen the surface of the underlying structure 437. The beads may
comprise a material having a hardness higher than that of the structure 437 to allow
the beads to erode and roughen the surface of the structure 437 to form the
roughened surface 436. Suitable bead materials include for example, alumina oxide,
glass, silica, or hard plastic. In one embodiment, the beads comprise a grit of
aluminum oxide having a mesh size selected to suitably grit blast the surface 436,
such as for example, a grit of aluminum oxide particles having a mesh size of 36. In
one version, a ceramic underlying surface 436 may be roughened to have a
roughness average, of for example, from about 150 microinches (~3.8 micrometers) to
about 450 microinches (~11.4 micrometers), or from about 300 microinches (~7.6
micrometers) to about 450 microinches (~11.4 micrometers). In another version, a
metal underlying surface 436 may be roughened to have a roughness average of from
about 100 microinches (~2.5 micrometers) to about 300 microinches (~7.6
micrometers), and even about 200 microinches (~5 micrometers). Additionally, the
standoff distance traveled by the beads 442 from the bead blaster to the component is
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cl eani ng process. For exanple, the conponent surface 436 may be baked at a
tenperature of at |east about 1003 Celsius to inprove PhEEPIENERER A6
deposition of the coating nmaterial 420 onto the surface 436. (0036] After
cl eani ng avowpresst@nponent surface 436, a textured coati n@CIAB03/49430f or med
over the surface | ust r at egm Figure 4b, The textured coating 420

may tﬂis%ﬁ &P eoYide ﬁ"%‘ﬁﬂr@& rRHeRESs PhtharsTace 436 fesdmrletiRen the coating

304 s%@ﬁbdmssaae@rrw werHfétﬁﬁRHﬁ@wes'erabSﬁ?@m&estfﬂ%% frdddged coating 420
may be applied by one or nore of a chemical or physical deposition process,

byblastingseercesiorthgicagronethase 436r ayi ng met hod, such as a twin wire arc
rret hod, plasnma spray nethod, or oxy-fuel gas flarre The textured coating
420 may be made of a mat eri al 425, such as a ceramic nmaterial, such as for

exanpoe3she or After bead bidsting rthensoacke4 36 tsidl@aﬂemtodwipd@/eamd boron car bi de, or
may be nade of such as_for one or_nore of a‘?ﬁgm num and

si | i copsequr ?Fﬁﬁgnﬁéﬁtrﬁ?eéﬂoeeéfherfé’aﬁ% maéﬁrdﬁ/brf'zion Fargx2ere. My have a

thlcmﬁfa%e@alcraﬁtﬂeecnégn@d/swo @ééﬁ’&ry%#&aﬁﬁ' €n gh8 aBRRseRPOdi nent, the
textured coating 4 has a thi ckness of |ess than a out 20 mls (- 508

m cr cyustage $136. aﬁ\@seweentlyessomemfsuoadbatsumfecemﬁﬁ ig fhzﬁwl’@ie@mﬁm‘p(er;) for |
t 8
S HU AR e S ARARAYL of i s e el o0t B <

t 0o alsymipdnent 4$0 tnalbe mmlm\@h to dakevatasy tesiduesesactoés fromrthe about 6
mils (1-152 m'crorre}__ers to a mls (-229 croneters). 13 26 SEPTEMBER
2006 CEAVRBPESSIBOT PCITIARPIS/ &@mpmeg'eﬁurfms W?M&erﬁk@m%ﬁ 425 may al so

be ! AetipbRilyleiit Wast aBBLORASYCEINES 14 Prprld tHeCoNellieht ddhdsfioRiopDt e L he

adhe anber generated parti cul ate matter ‘onto the surface 422. The
porosheyoaﬁngmetef@aﬂzagntm&m cadBbis the ratio of the volune of pore
interstices to the volunme of its nass. For exanple, the coating material
425 may have a porosity of from about 5% to about 10% such as about 7% In
one \[e0sslon, i Aftesclaaningalfitice bdsmbodiém spdacs 48§, aExteedeedtiaps2qis7% t o

S t deanedBrerbe sofias A gncas Mialiaed I Habiedl 1o e 9ans 48 appl i od 1o
the sHaj 8€appR&s BY a method which provides a strong bond between the coating 304

and the underlying surface 436. For example, the textured coating 420 may be

applied by one or more of a chemical or physical deposition process, or by a flame

spraying or thermal spraying method, such as a twin wire arc method, plasma spray

method, or oxy-fuel gas flame. The textured coating 420 may be made of a material

425, such as a ceramic material, such as for example one or more of aluminum oxide,

titanium oxide and boron carbide, or may be made of a metal, such as for example

one or more of aluminum and silicon.

[0037] The textured coating 420, shown in Figure 3, may have a thickness
suitable to avoid excessive outgassing. In one embodiment, the textured coating 420
has a thickness of less than about 20 mils (~508 micrometers), and even less than
about 10 mils (~254 micrometers), for example, a thickness of from about 1 mil (~25
micrometers) to about 8 mils (~203 micrometers), or a thickness of from about 3 mils
(~76 micrometers) to about 5 mils (~127 micrometers), or even a thickness of from
about 6 mils (~152 micrometers) to about 9 mils (~229 micrometers).
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a thermal spraying process, such as a twin wire arc spraying process, as for
exanple, described in U S. patent no. 6,227,435 131, ?GSAPAEMBERAN6 81' ,
2001 to Lazarz et al, and U S. patent no. 5,695,825 issued on Dec. 9"',
1997 to Scwoggesdigot h of which are incorporated herein RCTVESI®oRRCE i N
their entireties. For exanple, in one exenplary version, one or nore of the
gas shield 150, deposition ring 159 and cover ring 157 conprises a textured
coat i ngoo3B) of alhetoatingspateriatd2tmay asotbhe tailviedaetodrave ppérgsitythapisocess ont o

an underlyin tructure 437 copprisin tajnle teel. In the in wre
ar cusprsél Iélf?@ﬂbﬁ@@:@?%@of%z‘ﬁ ﬁé"l’%k@%&'ﬁ %'rgéséﬁfg%’rﬁﬁm%@%tet %Mpns\tljmrrabl e
el ect r%ﬂ%th@%ﬂaé@%?h%eaﬂoﬁosﬁ@a&;% Min@%téﬂal&%%'tﬁé"ré’tfh gltgetric arc 498

to form therebetween, as shown for exanple in gure 5. For exanple, the
consunibluge ef pare injeesticastn theooiures otitspass eFongxaraplecthefepatiegl from a net al

to be f : ' k€ I b [ her to

al | ow g‘ﬁﬁéﬁ%g? r'glrhg\gpg\z#érp gggﬁ‘%%{rg%b;cg%fg/%tﬁ:gb%ugggﬁ\gggﬂ%f %@iﬁt @'I%'ect ric arc

di schalmene segmmeitas delsibatiowhan thehporosityrsat mabéed abeat 7% de pretdite 499 when a
lied to onsunahl e ect rodes 490, 499 a carrier gas,

| t i. h ,
L oeh SepliuibEaasiar Sithe ferCilEalng 420 Lo REmOrying Sustaen 408 aeon | he
el ect 1 qoigza]490.  th%he WrSioRINRAENERR dofing U201 AEISIREALIAE Safaceebs By | east

partially liquifies the metal on the el ectrodes 490, 499, formng nolten
coat i n@ thewmaspeayinpprocassi ssish @s @rtwiawire gex sprayingipyocess, as &areyampisct r odes

I i Cl : I d h
U acoehdbedrh FE. pRBRENS 5925405 B boed VENES o'E ROBYE B St the -
sur f acand36s. patentnd.[5§95.625 issaad on Dete8se1997 th@druggs:; dottootwhich ard ur ed
coating 420, as shown in _Figure 4c. Wien twn wires are used, the wires my
be coniNcRrRRsatEd "’feéﬁ"im(t’qurﬁgcef RPeiRenWBlies, dior Xampieyin RNeLXeB AN uous suppl y
of the BRI, oRBIIPMicHE of IHe 955 SHERENBERFARRN Y P39 883 LE0eRY 14703/ 09430

[0040] I'n another version, the textured coating 420 is applied to the
sur f ac eoApPaseH§ textwed neating #3010k glupriaura sprayed rusingavie, wirarsrsprayingpl ar y

versio . I rd t (.09 420 of
alumn m%gggg%ﬁggﬂgméﬁg@g%w%viesrﬂ%ogn&uﬁ r%téﬁﬁegsgs#gﬁbﬂ {‘Jrﬂ% W!{grmri si ng
quart z ard $praying MeocH3S Ay itwin, wice afel speayer 497 tompeides twatonsumeatied at | east

part alele%trlotiigsu %g , fggst%? Xreoghé%%atain%ualngfe% tgg?lg\in/na% electric arc 498 to form
therebetween, as shown for example in Figure 5. For example, the consumable
electrodes 490, 499 may comprise twin wires formed from a metal to be coated on the
surface 306, which are angled towards each other to allow an electric discharge to
form near the closest point. An electric arc discharge is generated between the
consumable electrodes 490, 499 when a voltage is applied to the consumable
electrodes 480, 499 as a carrier gas, such as one or more of air, nitrogen or argon, is
flowed between the electrodes 490, 499. Arcing between the electrodes atomizes and
at least partially liquifies the metal on the electrodes 490, 499, forming molten coating
material 425, and carrier gas energized by the arcing electrodes propels the molten
particles out of the thermal sprayer 497 and towards the surface 436 of the
component 410. The molten particles impinge on the surface 436, where they cool
and condense to form a conformal textured coating 420, as shown in Figure 4c.
When twin wires are used, the wires may be continuously fed into the thermal sprayer
to provide a continuous supply of the metal material.
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material 425 injected through the plasma. For exanple, the plasma may
liquefy the coating material 425 by heating the coat i2¢$SEREEMBEBRL200625 to a
tenperature of thousands of degrees Celsius. The liquified droplets of the
coati ng nmave@pyess1ea25 i npinge at high velocities on the ponglemsadounder!ying
surface 436 and rapidly solidify to forma conformal textured coating 420,
as shown in Figure 4c. In one version, a plasnma spray torch 705 is used to

P our BT o ARiherRoBhdhe Tg 163 PBlife 430 s S0P ISR SRR AR bot ¢ ar m
(not shevmasha séﬁﬁ&iﬁ)pﬁoﬁésgi BéeaianAe.dn anglexefiplid) YRl he d&hed 705 from

the surface 436. the plasma torch 705 may be inside a chamber (not
shown enelgse@ivalbl 2Q pempesesea textgrecrating,43f ptalumieumpoxigeeplasshidh 705 i s

I mer t i i gr i d between

t wo e?géyre ég)gg'lén gﬂg%ﬁﬁg&g@@%ﬁoﬁﬁ%ﬁ&%ﬁrﬁgﬁﬁo@'ep lg%ﬁ? s@ﬁ&’”@ﬁ?ri,er gas is
sui t alplasmapisffommedhtchatghnizepams atieastamiaty, ligeefyna spragrofjparticaliate capding hydr ogen,
or helium.  Argon e u ecau it is,chemcally inert .apnd because of
"ts ' oiateadad nElR FiouoB the oA oy e e PR R e Rl i ogen o
ni t r ogestingCrhatdriac4256¢ heBting the@alliig Platehd 428%0 a tBRper@ufioste 242 and anode

244 conprise materials suitable to generate an electric discharge arc

t hr ou§PusARdpPEdegees (eisius hhe lguifigd worlethgstherragting sratenal 428 one

nmbodi i t j de of
coppeiTPgs;a} RENSEIGHRIE othe SuditrdlindeigEaE0 428 ShgTandl sofidny ) oo ©
wat er i fosineal conformairtextered caadingel20j ag shdwe irc Rigacsléc.2Porenersibe, @node 244 may

Chem PSFECaRpfasth 7R T er o3 Spiey 8 coaln Eucral 2R anieibS anode. 244 may
be cykipskd 38, -aslshoh iSETJRVBER RONBsmAGLRE/ WETHE( bBFUAEB6AA430 [0042] An

AC hi gh-frequency discharge initiates an electric arc between the cathode

242 afgntoliablenobetioamm dhet Showay i adinsidhe distgncacandargle of the RiasBtric arc
L oni zgs 4 BGs ?r%ﬁgﬁ'{e ditface @R2AILY the gh@t’r\'ﬁ?o?ﬁﬂ?n@gf t sidd I%ech%ﬁ'giélrt | ng

I ncrease i n gas enperature increases the vol une € gas a t hus, the
pr ess(nat showny &l corittoy thef gas érvimamens in whieltithes plasmaztorah 7080is The coati ng
nater'%”?rln 5 is introduced into the gas

e?'szed
[0041] In the plasma torch 705, a carrier gas is flowed between two electrodes,
such as a cathode 242 and an anode 244. The carrier gas is suitable to form a high-
pressure plasma, such as argon, nitrogen, hydrogen, or helium. Argon may be used
because it is chemically inert and because of its ionization characteristics. Adding
diatomic gases, such as hydrogen or nitrogen, can increase the enthalpy of the gas.
The cathode 242 and anode 244 comprise materials suitable to generate an electric
discharge arc through the plasma, such as metals like tungsten or copper. In one
embodiment, the cathode 242 is made of tungsten and the anode 244 is made of
copper. Additionally, in one version, the anode is cooled, for axample water-cooled, to
prevent overheating. The cathode 242 and the anode 244 may be correspondingly
shaped to suitably generate an electric arc between them. For example, the cathode
242 may be cone-shaped and the anode 244 may be cylindrical.
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stream 715 in powder form The powdered coating material 425 can be

i ntroduced just outside the plasma torch 705 or in th&o SFRAEMBER208%
region of the nozzle 710. The coating material 425 is heated and accel erated
by the hi gMOO¥ME3E0at ure, hi gh- velocity plasma stream [ ®GF3S0Y4H0ati ng

par a r,s of the,pl.a torch 705 or twin Wr rc sprayer 497 are

sel egfééﬁzi 0 be‘{s}hﬁgmﬁb r?%ueé"cﬁyt?éstc Fﬁf'@ﬂ'ﬁpe&cﬁne?elﬁgt{'fzﬁgé?. 668 P8at i ng .
nat er gthod@RAL iafd thednode 244 asd Ishsustan@Ensihg DE goWe etecélertriefaré he coating
material 425 as it traverses the path fromthe plasma torch 705 or twin

wire BREeshagiengas. cepating a highpoeravre RAPMacd hegesulpg inckeans B 938as f1 ow
[ al eStenuiBfure MtRaSes R IRimb WA thd 8hCand, 4GS 1R 9%%%5%% vabafyy! T di stance

fromthe plasma torc re arc spra ot urface 436,
and t the gasgaxit exitscepozzle 7t Dhe chatingomateng! 424 srintabduted intoltheigae to t he

conponent f.ac 3 an ad e o v appl i cation, of the
coati ﬁtéeq{a?ﬁhlrgpg\zégrefgﬁa tT ﬁg p&%&%ﬁ%‘%ﬁmggﬁéggﬁcﬁ?ar&ﬁ%"ﬁr Q{"g?qu coati ng
420 t st sdtgideane glasmiacbichl 70561 in e vk ging exit regiopl sfih@ nbez1e 71805, the

vol t age between the cathode 242 and the anode 244 may be sel ected to be

f r om &B®GPANY alerial 425 iskheated and geqalerated kythg dighhtamperstugg high-

Addi t| rent that flows between the cathode 242 and t he anode
244 n%éjagymg?@%?gg%b be from about 500 Anps to about 700 Anps, such as
about 600 Anps. The power |level of the plasma torch 705 is wusually in the

f 12 20 ki | h. as. ab 0. kilowatts.
o 11 Rtpuear Rl os e nigs 8 Bieh 2o M Ve d AR e bl o
el ect 49rafre é8écted BPbaBYitdble BLad]astetHe CRafeterisfity GRdicodfing Mabdrat 32 vol ts,

such as 31 volts. The current that flows between the consumabl e el ectrodes

490, ammiicatign sech 3sthe tegparatupr and yalosiBelthe soatingsmateriahdeb asdo Amps, such

as a Bty ' h the twin wre
arc gg?%eﬁ?@ﬁ@%ﬁ@???om ago(;ﬂ;t 72%%@28%%%%?@&’?942&@”%5 about 50 psi.
16 26capapaneviBERTacn436. VEDabgia.casHow (883 p0deB RveB) pdvdehteedtrated of f

51 20550705 099 o Rhe SR LM PANAR S BROEIG8 ol Sl itk s eno 1 on
st anded7 tolihetsurface 406, dhdthe apgledefuspokition of the duatinginiaterdl 425 relivey t he
phas etb the component surface 436 can be adapted to improve the application of the

coating material 425 and the subsequent adherence of the textured coating 420 to

sputtered material. For example, in the plasma torch 705, the voltage between the

cathode 242 and the anode 244 may be selected to be from about 30 Volts to about

60 Voits, such as about 45 Volts. Additionally, the current that flows between the

cathode 242 and the anode 244 may be selected to be from about 500 Amps to about

700 Amps, such as about 600 Amps. The power level of the plasma torch 705 is

usually in the range of from about 12 to about 120 kiloWatts, such as about 80

kiloWatts. In the twin wire arc sprayer 497, the voltage between the consumable

electrodes 490, 499 may be selected to be from about 30 to about 32 volts, such as

31 volts. The current that flows between the consumable electrodes 490, 499 may be

selected to be from about 50 Amps to about 200 Amps, such as about 100 Amps.

The pressure of carrier gas flowing through the twin wire arc sprayer 497 may be from

about 25 to about 75 psi, such as about 50 psi.
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velocity, or droplet size of the coating material 425 when it inpacts the
surface 436. |In one enbodiment, the standoff distanca®BERTAMBER W6 asma
torch 705 and the surface 436 is from about 2 inches to about 4 i nches,
such as alwaudsessiemches. The angle of deposition of the PGHUSO343t eri al 425

onto the surface 436 may be from about 75 degrees to about 105 degrees
rel ati Lﬂ@#b t he T@@rﬁmfﬂ@stan§amd@s\géﬁo@fmep@@ltloo@gnmselmeditmadmﬂ

enbodl ayer 497 and
Che. o Edepofliin Rhafnts Bt A Raliid Wefidhd) 135 Mo MufBehle  TRESY Lpout 4
iélgghesstahdl?]ff bmmamdfémm of ddts);m?mlcancﬁe aid;pgtedtto orodifiy thénphaseat | ng (rjrat erial
o at 1 VAOGY: phUloBlH Size ! 4R oding At iahata wEen Haapecs the SHARIE 478 vel oci ty
of t heinCat driflodTRet, itRé sthédofaiistRfceBletiekR thd 9Ia§H1att6|QW7051&RPﬁ1'et the coating
materi al 425 on the surface 436. In one enbodi ment, the velocit of the

coat i neQrfAsec3Pds fransabat? inpbepiaahaut dinehesy sachas abput Mnﬁ@e%rﬁx%pr ayer is
from éf'Bf 8’%9 %&?&‘W& cégﬁ)natﬂma%rgl 335 %ﬁga th?h%ﬂ’?cé 43R @frpﬂ'{ ch 705 or

therrra Spra SO that erat he coating
mat er i abouus degrexds toIab@Et 1abdegrdelseelah1/e tothetsunfaee aBGr suchfad dsout@at i ng

materi al 425 V\/nenthe coat.in rial, 425 i cts he co onent surface
136, TaRaESS rabtarebadiment 7 ndgl ditenca Patiern e MR MTEAICCoat | ng. 420
of hi gébdwsmyarﬁm(elwﬁdb@gasné #8681 dbout2lincHEsABRILBUt & e githadg!r e of the
pl asma may exceed 30,0 C. In one enbodinent the bonding strength is from

about @UYBANchesald this ¢mhqdanepbm§/@raglepﬁéepqsetmmfahelceamg materigl asnma about
the el oad (A6 ol ?Gﬁ%@&&@%ﬁadesﬁ rtﬁeab% t 6b Begl%esﬁgfag{;ﬁ{% &é{&)rbggv that the

coating nmateria PPen or a i mpact with
t he comgativetd theusdrtace 4886 suélvas abeat@®degreesippr opri ate period of tinme may
be at | east about 0.02 seconds or at |east about 0.1 seconds. The velocity
and tenperature of the coating material 425 also affects the coating

mor phojopdgy For Thexammritg ohtw@éatm@%a@aamﬂa@ﬁe ¥8justedito@pitag t enperatures
may yield a textured coating 420 conprising nore of the flower shaped

gr ai nsdepasé theacoatingematesat 423 onitee suifage 43pleraneermbodiment dhewelorits may

yiel d g heXbilimatHl 855 A3 AUALRAL ik 756 %r RER UMEER 49%r PR 083160

PCT/ U
about 300 to about 550 meters/second. Also, the plasma torch 705 or thermal

sprayer 437 may be adapted so that the temperature of the coating material 425 is at
least about the meiting temperature of the coating material 425 when the coating
material 425 impacts the component surface 436. Temperatures above the melting
point can yield a textured coating 420 of high density and bonding strength. For
example, the temperature of the plasma may exceed 30,000°C. In one embodiment
the bonding strength is from about 29 MPa to about 75 MPa. However, the
temperature of the plasma about the electric discharge can also be set to be
sufficiently low that the coating material 425 remains molten for a period of time upon
impact with the component surface 436. For example, an appropriate period of time
may be at least about 0.02 seconds or at least about 0.1 seconds. The velocity and
temperature of the coating material 425 also affects the coating morphology. For
example higher coating material velocities and temperatures may yield a textured
coating 420 comprising more of the flower shaped grains, whereas lower coating
material temperatures and velocities may yield a textured coating 420 comprising
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nore of the pancake shaped grains. Furthernore, the tenperature of the
surface 436 may al so be controlled to provide desirabPReSEBSERMBER 2006
characteristics. (0046] Once the textured coating 420 has been applied, the
surface 42W0@8/083e coating is eval uated by detecting el PSIIUSA09430
backscattered fromthe surface 4%2 ho determ ne whet her the surface

conpr i Baee ofitge paneake shaprgd Graigs 4 TEMRETMONE. hedempgtwe afithe syrface Adhe.

Det ect,gf aRb deGorBf&s fbrogiaeticdiable @Rafing ensabfirisliqe grain size and shape
may al so” be perfornmed I n conbination with the evaluation of other surface
profile paraneters, such as the average surface roughness and surface

surtad0o4eh’ AL ke e MinirdB RaRRe B0 bR BCARBHBed MR XEerAad AELE0T ol T ace
pr operddating @vélakadted by detecting etictions datksagerd feaptw snifaceld? fui t abl e for

use in a substrate processing chanber 100, the coated conmponents 410
conpr i q,qtﬁ@'m(!quhgtl}%Eliﬁ)ﬁg?ﬂcemnpquf@(ﬁ@p@m e A h( RrYRE esyiaRieur ed

coati ng;d gty 5@@;%&@&%& tRBUHR cREcatEREPE I Ytrdls (B! JHERMRE gffid s Si Ng

quartz, and conponent 410 conprising an alumnum textured coating 420
spr ay eshapeimay also bierperformediinc combinatibn withdlyeé avalpatinresfsothenswfane under | yi ng

B1 asrab1afls ParagiaRy sBEf 8 W afe 508 st ropbAlleds nd 88t SRFY, B, ()
Quar t zprbiie i imphived ridiffarafrieteCardilydls 60th8 QofhpdReht urfdreM 25 ASaR-75.0 Arc

Spray Al on Stainless Steel (0047] Table_ 2 denonstrates that the optimal
range @MY [ LAY 4 bsiaw féefvanﬂé%testt fange &f sudacroRiopgpies Q?’ﬁ'él-faéﬁé & stics may

pr oy e ERet MR LoROIGE 4185 e RnN o SEBBEARCESSNT 8 Vo
03/ 08Xhatnber QT theEdAatEaINponents 410 comprising (1) a component 410
comprising an aluminum oxide textured coating 420 plasma sprayed onto an
underlying structure 427 comprising quartz, and (2) a component 410 comprising an
aluminum textured coating 420 sprayed using a twin wire arc thermal spraying process
onto an underlying structure 437 comprising stainless steel.

Table 2
R, R« Ria R, Ry
(1) Plasma 300 - 450 -05-0 22.0-240 12.75-3.35 | 175-225
Spray Al,O,
on Quartz
(2) Twin Wire | 1100- 1450 { 0.30-060 [30.0-320 |275-3.25 |55.0-75.0
Arc Spray Al
on Stainless
Steel
[0047] Table 2 demonstrates that the optimal range of surface profile values

that provide desirable characteristics may vary from one type of surface 422 to
another. For example, the plasma sprayed aluminum oxide coating may desirably
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have a negative skewness, whereas the twin wire arc sprayed Al coating may
desirably have a positive skewness of, for exanple, ab®BEPOENMBERIGbout
0.60. Thus, by performng a nultiparaneter analysis on the surface 422 that
i ncl udes tweo3/aB3tecti on of el ectrons backscattered from POFUSI/PE0e 422, a
nore conpl ete and thorough characterization of the surface 422 may be

provi dede angatehpkavness, wihereasdue dyintwiee e spraygd Al chatirg maryphol ogy and

char gkl yize T3bshle SRLEALSt, IWAR SBITSHL, 410,dbe FRlected my be

a conponen F OCEess us or su e processing,
i ncl ud:iyrp;rfouningmmpltnearajwes lahalysisaomthe sufbaceps 28 thas ingtudelsdhe exanpl e, in one

versio the onen one of a sputter etchlng chanber,
an e mn%ﬁa%cp{{aﬁfe%{p&g acﬁi‘%éré”’?%fe GORRIBEATda gas may be
ener g'tﬁ@r@ubﬁ cﬁﬂﬁ&ﬁeﬂ&atﬂiﬁ&f tABiseiagk 400 %By%éb‘r%%ﬁéét &nd é&rgf)bﬁ’eﬁtﬁ‘ﬂmha”ber 100
by bonbardirent of the substrate 110 with 1ons and neutra particles. As the

parti dla¥ingdhe ﬁﬁ@f%meHH@@mmymha&a@fﬁﬂgs maydesselettedt e nmaterial is
sputter etched off the substrate 110 to provide the desired substrate
surface. A portion or all of the process chanber 100 nmay be fabricated from

net al [0048]cer anA conpoaentd H0 tHds! sdliectedatay ibeya ctmnwrsi\tuoomhrdrc@éss the
process chanb 100 i nclude al um num, nodlfzed al um num "HAYNES 242,
- pgbamber $e0 geed for sghstrateprocessing, Op £X3NP e IEPRUNNERNEI uni num i s

sore 'ew?ﬂ%eésﬂd %For SHANIE! R orfeVAEbA, 1HBCEIpBhEnt' 10 f Cgbataaftz or al um na.

For exa I none version, the process rises an encl osure
wal | bﬁmqolnant dfa smmer etohing chamber, eeremhodsmenitoém:'nh ismb.tstratedsnbst antially

Cer ve e 78, Hou & 638 T pe M BBk R a8 aulRiechanbor

100, arQnRyhdéehanibernioersyebornbhidnsentiof e axbbtrazem 1@rwmhloabdan1;15%unﬁsi tioned
adj acent _to the sidewalls t&30 or, ceili n&) he encl osure wal |l 120 nmay be

doned Pagifgse A3 e particles,ef thergas c?rgq:arw 5@%’?&%&?% the substeats separat e
st ruc%’ét@{lélﬁé’%ﬁt‘fé‘? etcﬂe‘aedWMe Qtﬁﬁtr%ﬂ?1 c d;S? g?'tﬂcfoégsﬁreﬁfsdb@ﬁ’ﬁ@ha”ber 100. The

donmed encl osure wal may be a cyli hem spheri cal done, or
ot her sgrfage.A p@rtmlor abbétheamoasss gharbere! 09rmpybe (ﬁahmateﬁnﬁnonnsnptabcprer ably

oS30 MR By BT R BrEREs HHBIREF 1980 oo,

100. Thsudeapmiturd, Gdhodizedcalomingm, ‘HAYNES 242," “Al-6061,” “SS 304,” “SS
316,” and INCONEL, of which anodized aluminum is sometimes preferred. Suitable
ceramic materials include quartz or alumina. For example, in one version, the process
chamber 100 comprises an enclosure wall 120 that is fabricated from a ceramic
material that is substantially permeable to RF wavelengths, such as quartz. The
enclosure wall 120 may serve as a sidewall 130, bottom wall 135, or ceiling 140 of the
chamber 100, or may be an internal wall such as a liner or shield 150 positioned
adjacent to the sidewalls 130 or ceiling 140. The enclosure wall 120 may be domed
shaped to serve as a bell-jar type enclosure that is a separate structure from the
sidewall 130 and bottom wall 135 of the chamber 100. The domed enclosure wall 120
may be a cylindrical dome, hemispherical dome, or other single or multiple radius
arcuate shaped dome, and is preferably fabricated as a unitary structure.

[0049] The process chamber 100 comprises a substrate support 160 to support
the substrate 110 in the process chamber 100. The support 160 may comprise an
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26 SEPTEMBER 2006 WD 03/083160 PCT/ US03/ 09430 el ectrode 200 covered by a
dielectric layer 170 having a substrate receiving sur f24SEPTEMBER 260| ot r ode
power supply 240 provides a DC or AC bias voltage, for exanple, an RF bias
vol t age, o é3vs3mwbectrode 200 to energi ze the gas. Bel O\AP@T{BS(@P%@?rode 200

| he olsi Bk 20D BValeh dv'g pichtie Befs fRRIA Bisbdiiat fadRigR SUARA Y L 0 21
ety o epcrote "’?2’?2?”"“” e o reo b ““%‘ﬁgéeﬁfi‘?faﬁ"“ o b aeed
ol ot AR bl veltpamdodne rlertods 2D Lo efpiebe 6as 1 Beiy rares 4

accel gg ﬁfdléwctﬁ@suawméé Such@3sa &@éﬂ@! lateh e éle&‘ﬁ&é@t@ol tJthe"EleétﬁﬁﬁtZOOa portion

t he wal is electrical 'y conduct i ngw erab grounded, so that
a nedwm the thewgl!s @ofbtéereémmb@rﬂ@a ¥me A Islglmmayaneaelgn;moadly h respect to

th t 160
bl'so SO brItalingBt SichDia B chalfiss slecdically bladal sefhiive e P! e
el Ietct relmﬂmﬁeg.@bl yr Hecﬂloahtlt'lgallyhmasabse:eroﬁrgde gg%@:lcbws em:r@wnbeﬁuﬂaﬁlﬁhte?r at DtC
volta e a 0 ectrode 0. .qge ectrostatic
att ragﬁpw ef”t?lr%'é' 'eﬁr}@get}‘@éﬂ‘ q&%@w&@t%gﬁa ?’5%5 (geﬁ I nore
Condwat&or(.&otnesmmo tr@xtseaettﬁaanmr@haf@.gfbfeféww gouhgedcscurals, a gas

condui t” (not shown) provided to ‘sup % heat transfer gas from a heat

t r ansfnegativesvaiiappimay be mainained beth?hi@ state 448 withgespatidofteait transfer gas,
typic I r t 0 and the
suppotf ot dotRten! SERisne W 120l REcaN: B Bibar oo DY R hEder, 1o

exte Bdntéldlec!;ugtatmmﬁluelk e:mtrsden)ZGQpébte of ﬁledﬂramjaﬁmallw hﬂldg‘%; the substrate slubst rate
110 y I ft nmecha e chanber 0, may al so

conpri égtﬁth%ﬂtﬂ?@ﬂt QPf%H:géNQE %’?%-Eféfpp['?ﬁ §§"’cﬁ"q ®he support 160
i n thgepeRRE R cléQPdEdc diftEctive fofddsove, or change the nature of, the
processi ng of the substrate 110. (0051] The wall 120 of the process chanber

100 may also serve as a gas shield 150 to shield parts of the chanber 100
from ner gi r
subst i%@l |y sﬁﬁ%F%cﬁﬁgéﬁgg\eﬁaycﬁ% CS&%ag? *Jﬁe gg&%@?%% Se ngtr %@8@ gas. The
gas srdxtérrdlmlg&aefdtMugle,cmjchas fandxampblecaigas icbaduipimot shewin) previdedad from the
substrate i_' 0, Th as fshl eld 150 be susgﬁnde Wi Shi t he, chanber 100
and i SEPRY eéh(éaféﬁ* neR% ’%mrﬁﬂ‘%@t tFansisr 985 GuPh! "%ﬁ?"%’é‘ é‘hg‘ﬁe over

180. The heat transfer gas, typically helium, promotes heat transfer between the

substrate 110 and the support 160. Other conduits (not shown) allow lift pins (not

shown) to extend through the electrode 200 for loading or unloading of the substrate

110 by a lift mechanism (not shown). The process chamber 100 may also comprise a

support lifting mechanism 162 to raise or lower the support 160 in the process

chamber 100 to improve, or change the nature of, the processing of the substrate 110.

[0051] The wall 120 of the process chamber 100 may also serve as a gas
shield 150 to shield parts of the chamber 100 from the energized process gas. For
example, the gas shield 150 may substantially shield the lower chamber walils 155
from the process gas. The gas shield 150 also receives and collects the sputtered
material from the substrate 110. The gas shield 150 may be suspended within the
chamber 100 and include one or more annular rings 390 that may be suspended over
the support 160 when the support 160 is retracted downwardly in the process
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t he support 160 when the support 160 is retracted downwardly in the process
20 26 SEPTEMBER 2006 WO 03/083160 PCT[ US03/ 09430 chan®eSEPIENIBER290pr ocess
chanber 100 nmay further conprise an electric-nmagnetic shield 152 to prevent
el ectri calwons/mngsgéveti c fields external to the process ch®€Farso¥@a3o from
interfering wifh Fhe oper ati on of hhe chapber 100. The el ectric-magnetic

shi el &hamréeﬁpi § PLocesenambosr 190imayiughercamriisecn eleekicrmagnetisr magneti c
shi el dighg 183160l @TenrelEQNENTr Mg Rtic TR dinath Be plddBSkndhBePi gy eSS
chanber 100 al so conprises a gas supply 260 to distfibute a process gas

i nto tftesn itterfering va_it)othampeaamofetian&Bsmbgvmoﬁ.olehmtrtC-maen@iaﬁwd gas from

the c r I ' I S. GO S I nert

gas, S e omeraey s MaRnea ot f hiitas e a6 Re iR RIS ST ht he
subst raa¢enductgeon mbgndtiteaipys supply 260 may conprise a process gas supply
280 to supply the process gas and one or nore gas conduits 262 to introduce
the process gas into the chanber 100 via gas inlets 263, which in one
embodirggsy), ar TR idce8d eAamber A0 hlt® cowrssebsrfxés%gbgezmsasgtﬁsﬁello to

I ntroduce ‘t he process gas near the substrate 1I0. or exanple, the gas
suppl ya pPrecessegasciotothe coaatpent100 and agasiexiaust J%kto edhaust thegpocessal |y, t he

<t 7 kRt  RlpeoBin SR QA SR ehocRE Sk BBlar 38 ah L "Gl ¢ r encn

cover gagdsudheds &rgos oakenoniwiicia dpeoherdhevtically aiterigt withehgaabstrdtet s 263 are
positioned in the gas trench cover 264 to provide uniformdi spersion of the

pr oce$§at35§'- i hetgas SURRIRED M@y ComPAiss 3 ProsrRsSgas SR YctRIeetuPPHOtheUr t her
conpr 'g?@c%sgreb‘s%s%rndrgﬁreeorqﬁér% désoé%r{]odgjﬁg'?gglté RiBdiPtheSITBYEs é%@%‘fh@m the flow

of the proceéss gas into the chanbe The gas €exhaust may conprise a
punpi whaotenihed viargas islets\Rf 3. twhich ineens embodigeehtarg positiesedamund thér ot t | e

Too. © aRBherd MMt sledrBRLiglo IRalEe BB Brd g Herk At 18 Sy
cConpr iFde examples e gdscsupp 26D AtdyceimpriseTabout fitd dbdn 10UgEs infBteh as a 350 I/s
exhaust 270 may al so contaln _a system for

Leybol d turbo punp. Th S
abat i r@t‘%ﬁ%.&&?% w@itggom%umef PRBRESA gastrengpeayer B9 tge¥eelynposi ti on
and piRstasute the'ndvr B HaarBeEssL @4 info theRinafibeY 100. The gas trench cover 264

may be coated with a protective coating. The gas inlets 263 are positioned in the gas

trench cover 264 to provide uniform dispersion of the process gas in the chamber 100.

[0053] The process chamber 100 further comprises one or more mass flow
controllers (not shown) to control the flow of the process gas into the chamber 100.
The gas exhaust 270 may comprise a pumping channel (not shown) that receives
spent process gas, a throttle valve (not shown) to control the pressure of process gas
in the chamber 100, and one or more exhaust pumps (not shown). The exhaust pump
may comprise, for example, a mechanical pump or a turbo pump, such as a 350 I/s
Leybold turbo pump. The gas exhaust 270 may also contain a system for abating
undesirable gases from the process gas.

[0054] The gas composition and pressure in the chamber 100 is typically

achieved by evacuating the chamber 100 down to at least about 10'~7 Torr before back-
filling the chamber 100 with argon to a pressure of a few milliTorr. At these gas
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achi eved by evacuating the chanber 100 down to at |east about 10" Torr
before back- filling the chanber 100 with argon to a preSERIEMRER 2006 o\y
mlliTorr. At these gas 21 26 SEPTEMBER 2006 WO 03/083160 PCT/ US03/ 09430
pressur es, WOHa/08eort 160 can be rai sed upward w thi n t RCTERSMHEBE0 100. In

mbodiment 1 h 0 t sh t hat
can HEOSReS Ft PSP B Be O EEd Dl iR e A O | et rat e 1101 n
the pirAsediment; trnpiceddBharhb&5HI0 J@ﬁpme@@mbc(haﬂbr%wﬂmafwﬁ ber conprises a

pl asma enerat or 330 to  energize the process gas into a plasnma. The pl asma
gener'atated Bran opaatestoadingijhe Be'ghh%“b?élé%%téat@ 40jimthe pfo§eESs zone 340 of
the iR 1gpanber 100 (as shown), or in a renpte zone upstreamfromthe

process chanber 100 (not shown). In one version, the plasma generator 330
conprises an antenna 350 conprising one or nnre i nductor coils 360. The

i nd coils ar bout the rof t he

or 06 4085 8h anber 8 GeLcers SRy 500 Rt RIS A peeSaliaaBionor o

sol eww@zéh@mc@ﬁﬂgmatd a ﬁlh%ﬂ’ld‘- OT g Plebifha qenetdteny30 Béluséd ¥Rerdgy Wy coupl ing
to the process gas. Wien the antenna 350 is positioned near the ceiling 140

of tHBe pFRsess 9as inaRrpraess done e o fieeieRessRhaear WO enshown, .qﬁgp 140 may be
made J fehiBig 26h€ LpCtéah froﬁmr%gsretesswﬁwe? 190'(h&Xhd %@X'nﬁ'snﬁ

transparent to t ectromagnetic radiation' emtt ant enna 350,
such the plasrrmgmeratan3a(hcemmwasq:maelantanqnpls,ﬁozbmprqsmnmbaer mbee induetopl e, RF

b0 i€ 2 TP LG 3 o0l K Bl e PR I e o1 1oy

aboutthd Bfbcess ahambebDOD Thiitslly, the diftenvd 850 oerhplisds dmwbr glarwn) may al so be
provided to match the RF power to_ an inpedance of the process gas. In

anot [fefenoids;shaggd aL“HePOﬁIt'QEﬁﬁ tarRvide  strangindyetiye llxcqupling tether ode 200 to
cr eaép‘?o@é%s?a@‘:tv(lhﬁ? td SMtEnAd 35@% ;964?&5?1%8 Pﬁ\éé@h%@?@f ?\'e &%E

process-ga S version, ectro e power
pr ovidiasbeo®@®, the adjexest Mmro@étmmrmtw raay be readd freqmadte}eomrﬁc fr om about

50 kHz_t o _about icall ternatively
or adbrEnanannyas e ioRhE. WRiRE VBt 180 Binsodaanctraditiehl o as
acti \eatified by @e amewna 350, such as RF power. An antenna power supply 370

provides, for example, RF power to the antenna 350 at a frequency of typically about

50 kHz to about 60 MHz, and more typicality about 400 kHz; and at a power leve! of
from about 100 to about 5000 Watts. An RF match network (not shown) may also be
provided to match the RF power to an impedance of the process gas. In another
version, the plasma generator 330 comprises the electrode 200 to create an electric
field in the process zone 340 to energize the process'gas. In this version, an
electrode power supply (not shown) provides power to the electrode 200, such as ata
frequency of from about 50 kHz to about 60 MHz, and more typically about 13.56
MHz. Alternatively or additionaily, the plasma generator 330 may comprise a
microwave gas activator (not shown).

[0056] in yet another version, the component 410 selected according to the
present method may be a component 410 of a deposition chamber 100, in which a
gas is energized to deposit material, for example by chemical or physical vapor
deposition means, on the substrate 110. For example, the component 410 may
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(0056] In yet another version, the conmponent 410 sel ected according to the
present nethod may be a conponent 410 of a deposition @haERFEMBER2006 n whi ch
a gas is energized to deposit material, for exanple by chem cal or physical
vapor depwoiodhgsmeoneans, on the substrate 110. For exanplkET/ISAZ%QaMpPoOnent
410 may 22 26 SEPTEMBER 2006 WO 03/083160 PCT/ US03/09430 conprise a
conpofempriae @ compenenbfte pf a gbamrenhPQ in whigha gas ixpeergizeddo sputgiut t er

mat er | : te el QAT : an

b el B2 (8igBE 02 Dt 3ybSayd 181 FRkRe HpSnoks Affnicumenter 2

sel ectempasentsdi1fgpftacdedositioprabaatter 180 thed mayberselested sicoordirtgte tbenponent 410
may cQ ' nor e t he .deposition_ chanber 100

rlge ne. of .ang%l ar._ ri ngs §1f900 LN

t hat _BF_ €3 _ cf%e“s‘h”ﬁpv(ﬁr?'oﬁ ?C_QULPR“_ ak d?‘a}éﬁa'ﬁﬁr"ée “%8{/8}”% ng 157 and
deposiahh@8r fihd3dG M thélrepasiBes icha®Ber 1 0WthhbAreddbbut & QipgdriMBOL 3dckiray cover

at least a portion of the support 160 to reduce exposure of the support 160

t o en@s {RrAxampie aiceveheng hafBed degositiehdng $59. o it depesitierefieg i1 69 aAd of

it . B . )
East SR L7 e o8l bt It SURRA of (8 5yt FFEPIA.BE chbdlreet, THY
suppottte suffportot6Cto\anesgizedgas iretheudhambat 40Q, 1hd tdlreduae/tbe depogitind of nay

encircle, at .l east a portion of deposi tion.ri 159, .and, help to reduce
the asdidter sRrgtes et St L THE Brebsinllia TR Moy fo8h0 ana © "
under pxtially SuPOid thetubsirateay fogiroteet portions 61 the QAPPORABD nofldbverdy conpri se
a portion of a wa 120 in the chanmber 100, such as for exanple a portion

||
of t hby iessuhstate 1@0 TheravefFingheMay e9oraiat ieania padion af dier shiel d 151
t hat uhstant i@l ' - th
Gas. EHpSHIPHATASE 4nd Ielp fa feducs theUEBodAERanies Snb BRI IRTL! 0F BVOF PSS

130 odepesitiomng 489 Bndundethdng soprat 18(Zisin drotterlvessiom the cbinpond®0 control s
o anat S MAvsAm RIS PRG°0 & Aot AERIER chomBer T suERas Yogdubde aror -
exanphgrtioh ¥ th §5€§i5ieOTRl. L TIRE§adTBRIEM! 150 Ry EGBpAsS fSher8HMEI@ A6 Ng  system
In the process Cchanber 100 may be transmtted as electrical signals to a
cont r 13t Erayssibstantiptnshiglhthe fewereahambes wads 48n fiom BePrapess 93% 28d gnal

[ eacheq  Boef HERNBINUFNET subbanfadiibid e SE0WARY1 RPoPediny P4 frdmO"

contro devi ces
the process gas.

[0057] A controller 480 controls operation of the chamber 100 by transmitting
and receiving electrical signals to and from the various chamber components and
systems. For example, the process conditions measured by the process monitoring
system in the process chamber 100 may be transmitted as electrical signals to a
controller 480, which then changes process conditions when the signal reaches a
threshold value. The controller 480 may be a plurality of controller devices that are
connected to one another or a plurality of controller devices that are connected to
different components 410 of the process chamber 100.

[0058]) A process chamber 100 having a component 410 selected according to
the present invention, an embodiment of which is shown in Figure 4¢, has significant
advantages over a conventional process chamber (not shown) without such selected
components 410. For example, components 410 selected by detecting backscattered
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connected to one another or a plurality of controller devices that are
connected to different conponents 410 of the process ¥ EFBEMBERR004 0058] A
process chanber 100 having a conponent 410 sel ected according to the
present irwensosmo an enbodi nent of which is shown in Fi @gorasdizgo4dvas

significant advantages over a conventional@process chanber (not shown)
wi t ho§lectaRHare 0eRe’dlNg aSgNah EPRGE MY hape IMRFONAD SEIface RIRAFERSs SUAD sel ect ed

by de%gg&&m gfgséé 554 8Raped3 13 BneRBSBERE BQ&lﬁscaWQ&ﬁélQ ma

PCT/ US03/ 0943 ctrons and generating a signal image may have Yrrpr oved
sur f abe detastest toi sedect sauiponartsdd i qompriging surkices 4 22 havingagrains 417 thakt ver si on,

compr 28 e offigaly FEaF RXIoNhe sBne el ToA Bl oGy R bl et 1y 1 ar e
t o al pRisriate azpuinlikitednnind surffle 4ENRrBIeErable hickPets eubstantigllyasna to
accunul ate on the _surface 422 to a desirabl e thickness substaptially

wi t hoWithQuapalling ohthe textured coating 4289m dherunderiying sthecturadd 1.y T st ruct ure
437. : ' t (e | I mage

goner B Selor Y b 16 BRI 8 U g B Rt MARR 10, "0 mmy be
provi thecbadkscattesed elegtians edmpaaigatsi 410 may peprovdedithatinave eabatcatlir abi lity in

compr PRI BREHERE Y ingts 8y e br RS E S FefrBhEr T ace proper ti es.
such as the size and shape of grains on the surface 422, surface roughness

and surface skewness, can reduce redeposition of sputtered material onto
the s{f968]ate ﬂa)arwhar examprie, dProcesechameentlo cypafising compNeRss shows a

nor mali : rba ite s a function
o undi §SetePE RpofindREF sERaLEBIRRRIEL TS U B BF shiPpols “550) or
conpogminssonithe sefacetd@?, surfanedionghnesstand suriase skewness\tdaoredudes ri ght bars
835), and al.so _as function. of the redeposi,tion of particle.sizes in

mcr OF%{%Q%'.{'OW'HESD%? prtsial OHPetﬂﬁégggr%ﬁ 14@6@@ gﬁ%&t %ftflme’ irfesll%st rat es

usi Nggiaph of FRMRE B shdis SRSMaligéd AaMBeNeNiditicles feddposited pentesstiste ng four
sets of conponents selected according to the present invention. The |eft

and r il frasphfusctionof whether thechambar haaicenyantioahesraponents(tee lafthais of
L EPESO G nd SOSEALE LATIRIEY i COBIRS [REFpIKgEcse  charber
835), and also as a function of the redeposition of particle sizes in micrometers. The
data points are based on measurements of 11 substrates using two conventional sets
of components, and 50 substrates using four sets of components selected according
to the present invention. The left and right bars 830, 835 of each bar pair correspond
to the amount of redeposition onto a substrate (not shown) in a conventional process
chamber with conventional camponents 410 and a substrate 110 in a process
chamber 100 having components 410 selected according to the present invention,
respectively. By comparing the left and right bars 830, 835 across the ranges of
particle sizes, one can see that the redeposition of material onto the substrate 110 is
typically reduced about 5 times with the components 410 selected according to the

present method.
{0060} Additionally, components 410 selected according to the present method

typically have a longer operational lifetime than other conventional components (not
shown). In one embodiment, the lifetime of these components is prolonged by at ieast
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chanber 100 havi ng conponents 410 sel ected according to the present
invention, respectively. By conparing the left and ri ghSERERMBERBL2106835
across the ranges of particle sizes, one can see that the redeposition of
mat eri al oMOPOBH6Gubstrate 110 is typi cal ly reduced abRQT/&s08/0%8G Wi th the

conponents 410 sel ected according to the present nethod. ééOOGOJm
Addi 8Pei \"Ves@M%Wﬁﬂ%o'lﬁiGO@EPEQ@téda%éQQW'Hl”HQetbQFQFRP*‘p@f ayre &ret hod

typi wdraﬁangé#e bgﬁ&%a@@&ﬁ@& ep%?(ﬁoébffsf?ié 5@4} 6%%&&;4&@ geﬁa'

conponents odi nent etlne e conponents
i s popératige s nlyttacu Wimeteacﬁbazfemlapémm \memyr@amsmamq US03/ 09430

about, 4 t oIES o conven Qnent.s .sho in t bar graph of

Fi gu%rogo 'CﬁBY '?géo Hﬁﬁ’b gé?f%Fere{g: qéééigé?QF%YnF&“’r}@fns?ze greater than
0.5 arcbrﬂbeﬁaitgmsowére réecad. | Pie barsrthieaslt site @20 regeliehfbpérafbrsiant s an
operation, The bars are arranged chronol oa cally fromleft to right, and

r ef ef GARGESA FRBEIDES 4BING caNYeNtional FRMAPEIRNTS, ch?éﬁ?@ mﬁUgWe?“ée PPl aced. The
bars, e%?eéé?ﬁo befdtioRt #a g?&eﬁgf&ﬁﬁﬁn‘ﬁaf 1Q@ﬁ5ﬁﬁb ‘Eaigsﬁbﬂen @ﬁj’rber usi ng

convent 1 onal nmponent l'e bars on the“ri esent
oper tei masentnn\aermpocé'@s data poiats a@masaduqmgneasmemntssofmmtmsuam ng to the

pr esent Lon.. The dat 0|n sure ts of 11
subs??'ﬁggg géf%‘ﬁ'%ﬂ%%%ﬁg?ﬁﬁ?ﬁq%g'w &So g&?@ FEEeSrfbsHH;ents and 50
substtiaheersu@tiur g&arwebmpmémsfnorseweﬁtéd 8tcor@ing e &Y sreddht sel ect ed
according to_the present invention. The bar 815 is an bad data point that

shoulnyeRionyi Ehe Bar Bitkisnckassdata nointdhatishesld kedisensardes beeaysen a
f th
cor rﬁEI ghtﬂésaﬁ'ﬂ c%h??dn%ﬁ ts. angﬁ 'a%hl%lséﬂaes@élrﬁ#%‘i' g\%%t'gga‘%& ngk}(aeg%(y qans o e

bar on t are sh ori zontal Iine 805
on t datal ite madiaasof ﬂ'@rbafdtalgmsmalthe leftsargil@ghd sidelseare isgown bBya  conparing t he

di an. '. I idi | ef ' des 820, 825,
res phoidt e Bos RERE R o6 af SRR pdiialioe Bab fBevioBl BRounts are
typi égthparingetheanddian pbwo% rddepasition ealued ohltm@mmﬁgmgndwweasﬁ 410
sel ected according to resent invention. The co onent PQeCﬁI me, whi ch

is a%Q?CW%WIC@HﬁeettBatttﬁe Pagicle Eﬁdepp'@a%amqumﬁﬁrs E'ﬁ%“ypréfjt-‘ i s thus
al Sob* Pleas! A odtQOtL uQM%Ig Ip%@éﬁtsaﬁ@bgelécté 1 56 rdméqgﬁq% pr@sEHPUQh the

prese I nvent1on een i n consi
invention. The component iifetime, which is about proportional to the rate of

redeposition of the particles, is thus also typically increased by at least about 4 times.

{0061] Although the present invention has been described in considerable detail
with regard to certain preferred versions thereof, other versions are possible. For
example, the present invention could be used with other process chambers, such ass
chemical vapor deposition (CVD) process chamber. The process chamber 100 may
also comprise other equivalent configurations as would be apparent to one of ordinary
skill in the art. As another example, one or more components 410 of the process
chamber 100 may comprise a plurality of different coatings 420. Thus, the appended
claims should not be limited to the description of the preferred versions contained
herein.
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with regard to certain preferred versions thereof, other versions are

possi ble. For N exanple, the present invention coul d beSEBSEMBER f006t her
process chanbers, such as a chem cal vapor deposition (CVD) process
chanber. The process chanber 100 may al so conprise other equival ent
configurations as woul d be apparent to one of ordinary skill in the art. As
anot her exanple, one or nore conponents 410 of the process chanber 100 may
conprise a plurality of different coatings 420. Thus, the appended clains
should not be [imted to the description of the preferred versions contained
herein. 25 26 SEPTEMBER 2006 WHAT IS CLAIMED IS: 1. A nethod of selecting a
conponenWHAJ: ISsSCEAIMEPASe processing chanber that processes a substrate in
a plasma of an RF or m crowave energi zed gas for deposition or etch
processi ng, the nethod conprising: (a) providing a structure having a
textured coating Havi ng methddesfesetgcting % conmsbrieh} far\eas ubstriateptdeessiagi st ance
of the textyred coati n%gon the structure t? ero|§i on,b)/ t he energi zed gas
used in ‘HT%V@&&M@WP% Sistybsirate ipya Plasyant @B R MICTOMANE ANerlig’Rd 9Fhs ont o
t he surf i XU i by causing at |east sonme of
t he el ecit%fg?\gé?ﬁod?ﬁ%r &Eg sgastgihgrg%%%ﬁll%? dgg%dégﬂgﬁg t he backscattered

el ectrons and generati(ag apsiviging aistmgture having acteatuned coatinghkavinginal i mage
to deternipe the size of the surface grains of the textured coating, and
(iv) sel g onent when the surface grains of the textured

coating are sized fromgpouviluatisgthehesistdhcaior tiRsitextured corfifiggn arsor ding to
claim11 wherein (b) (iv) further conprises selecting the conponent when the

sur f ace Yrustuie toerasien byite erargizedgan ysad é Progessinathesubstrate®t shaped.
(i) directing a beam of electrons onto the surface grains

of the textured coating thereby causing at least some of the electrons to be
backscattered,

(ii) detecting the backscattered electrons and
generating a signal image,

(i)  evaluating the signal image to determine the size of
the surface grains of the textured coating, and

(iv)  selecting the component when the surface grains of

the textured coating are sized from about 0.1 to about 5 micron.

2, A method according to claim 1 wherein (b) (iv) further comprises
selecting the component when the surface grains of the textured coating are
substantially flower shaped.

3. A method according to claim 1 wherein (b) (iv) comprises
selecting the component when the textured coating consists essentially of surface

grains sized from about 0.1 to about 5 micron.

4, A method according to claim 1 further comprising evaluating a
roughness average and average skewness of the textured coating.
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3. A nethod according to claim1l wherein (b) (iv) conprises selecting the
conponent when the textured coating consists essenti al R6/SEFTEMBERR2086 gr ai ns
sized fromabout 0.1 to about 5 mcron. 4. A nethod according to claiml
further conprising evaluating a roughness average and average skewness of
the textured coating. 26 26 SEPTEMBER 2006 5. A nethod according to claim1l
wherein (a) conprises formng a structure suitable for a chanber encl osure
wal I, gas shield, cover ring or deposition ring. 6. A nethod according to
claim5 conprising. f or W megtHodeactbrding to eainodtwhadfreint(a) corapesed foemingad um num
titanium, c er, copper all artz or alum.num oxide. 7, A pethod
accor di rgrUEITe utaRle Toj b PRATDEH nEleSUIE Wl SRs AIFIds GaVel ring-r dRRagNiSRat i ng
conpri sigyy al um num silicon, alum num oxide, boron carbide or titanium
oxi de. 8. "A nethod according to claim7 wherein the textured coating is a
pl asma sprayed coating or a thermal sprayed coating. 9. A conponent for a

substrate processi,ng c r one! fabri cat o] h od of
claim1. 10. A subst ra@“%&&?e%cg?h‘g’?@ﬁ’aﬂg@ﬁ 558&%(#&%@%“% tbS%{)’ﬁﬁ@E? of

cl ai m 1, ot log stirfiediesteb ) alunsihueo tiRdnish Nebpper, Jappetalidyy qtigrtp bpdlugiin@mpr ocess
gas into the chanber; a plasm generator to forma plasma of the process gas

in the ®Mtder to process the substrate; and a gas exhaust to exhaust the
process gas. 11. A nethod of selecting a conponent for a substrate
processing chanber that processes a substrate in a plasm of an RF or

m crowave energi z&d gas methoddmeorling tincleim eivwdtergindbe striuctyre corapriseshad

compr S'tggt:uréoa goﬁ{navéogﬁpnr%in% gthnlfr?&rH,r§Iigo%\,“apu%inur%70xide, boron carbide or

titanium oxide.

8. A method according to claim 7 wherein the textured coating is a

plasma sprayed coating or a thermal sprayed coating.

9. A component for a substrate processing chamber, the component

fabricated by the method of claim 1.

10. A substrate processing chamber comprising the component of
claim 1, the chamber further comprising:
a gas supply to provide a process gas into the chamber;
a plasma generator to form a plasma of the process gas in the
chamber to process the substrate; and

a gas exhaust to exhaust the process gas.

11. A method of selecting a component for a substrate processing
chamber that processes a substrate in a plasma of an RF or microwave energized gas
for deposition or etch processing, the method comprising:

(a) providing a structure having:
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26 SEPTEMBER 2006 (i) a shape suitable for a chanmber enclosure wall, gas
shield, cover ring or deposition ring, the structure b SEPTENMBER206M
stainless steel, alum num titanium copper, copper alloy, quartz or

al um num oxi de; and (ii) a plasma sprayed coating or a thermal sprayed
textured coating on the shape, the textured coating having surface grains
conprising one or nore of alum num silicon, alum num oxi de, boron carbide
and titanium oxide; and (b) evaluating the resistance of the textured

coating to erosion by the gperghaAdpdagitabie tbrid\cHrMSESEHosurd Xafl| rate
by: (i) directing a beam of electrons onto the surface grains of the

t ext ur eosmed@mqvgr fing oe ggpesitien rag.dhe stelure being snadenEor dainlesgstead, be

oacke P2t i, Ui ERGAT Sobd MBFHER: LR PLAELfRBSANS, generating @

si gnal iTmage, eva mage 16 derermne the size of
the surface gra| ns of the t(ap;turaqblasmasmgyecaoobt(ngvc)rasEHeembl srayéd conponent
when the surface 8ral n textured coa mg}gare sized fromabout 0.1 to

about 5 RYHFRShCoA 9&”@%@9?%&?‘?&?&9’“@%9 aMRgeyrage 9raing GREWAERE for a
substr at&e%r%@@éf%rﬁﬁ%ﬁp%ﬁhcohh&uﬁﬁﬂmﬁrb‘i‘(lHe bbRI é&ﬁh@%n@tut&ﬁﬁﬁnﬂ@%@@d of

claim11. 13. A substrate 'processi ng chanb er conprising th corrponent of
cl ai m 11and he chanber further conprising: (1) a gas supply to provide a

Phe procass gas in - tndcnarkanefs Bels8sEher Biblerfubl bafi p4oddEa,
componeny e B R R so0g eyl e processing chamber
i) directing a beam of electrons onto the surface grains
of the textured coating thereby causing at least some of the electrons to be
backscattered,
(i) detecting the backscattered electrons and
generating a signal image,
(i)  evaluating the signal image to determine the size of
the surface grains of the textured coating, and
(iv)  selecting the component when the surface grains of
the textured coating are sized from about 0.1 to about 5 micron and are substantially

flower shaped.

12. A component for a substrate processing chamber, the component
fabricated by the method of claim 11.

13. A substrate processing chamber comprising the component of
claim 11, the chamber further comprising:
(1) agas supply to prbvide a process gas into the chamber;
(2)  aplasma generator to form a plasma of the process gas in
the chamber to process the substrate; and

(3) agas exhaust to exhaust the process gas.

14. A substrate processing chamber component comprising:
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(a) a structure; and (b) a textured coating on the structure, the textured
coating consisting essentially of surface grains sizezb SEPOEMHEERZ2006. 1 t O
about 5 mcron, wherein the conmponent is selected by evaluating the

resi stance of the textured coating on the structure to erosion by the
energi zed gas used in processing the substrate, by: (i) directing a beam of
el ectrons onto the surface grains of the textured coating thereby causing
at | east sonme of the electrons to be backscattered, (ii) detecting the
backscattered el ectrongajanda sh@@girétany a signal inmage, (iii) evaluating the
signal imge to determ ne the size of the surface grains of the textured

coating, and (iv) sel ef®)i ngatedussheratiogonihe struplere dhe odutedaoadngf  t he
text ur edco?@%'iihggsé‘ér?ifﬁm?gu%&&é%%i%& fofnatRPEY. B %Hr?(ﬁrt 8Micton, A component
arm er e

according to c ein e surface gralns of textured coating
ar e subswhertinahé yofripowent istsapented by evaluatingibeassistance rod ithreg tetxtured abatirig!

wherein the structure is. shaped to be a chanber encl qosure | 1, s shield,
Cover. ri9EHERE T pisiion A e oNETOiASE GAS REAIN BICEETING 2 SLtsa DA
wherein the structure conprjpes affr@ét!hg%sﬁea%%‘FlelecﬁrbHéfbﬂwWﬂhetdumBé@Fﬁin&opp_ef1
copper alloy, quartz or alum num oxide. 18. A conponent according to claim
14 wher e9fithe texturedcoating thesebneausingdt lpasisomea of thereleatransdebe al uni num

oxi de, rbide or titanium oxide. 19. A conponent according to claim
18 wher te]éyﬁjﬂg%éeﬁtr%@(tur ed coating is a plasnma sprayed coating or a thermnal

sprayed coating. 29 26 SEPTHYBERJ&@@gfing he. batkstditdrederecions@ndi ng chamber
conponent conprising: (a) a structure shaped to be a chanber encl osure wall,

gas shigﬁrl?,ratt!lg\/%ﬁlgf‘?'ﬂ_@w@ﬁ: deposition ring, the structure made from
stainless steel, alum num iy t 284 Mtif A8 ignat MRRGE tPhERMINBUAL e

al um num oxi de; and
the surface grains of the textured coating, and
(iv)  selecting the component when the surface grains of

the textured coating are sized from about 0.1 to about 5 micron.

15. A component according to claim 14 wherein the surface grains of

the textured coating are substantially flower shaped.

16. A component according to claim 14 wherein the structure is
shaped to be a chamber enclosure wall, gas>shield, cover ring or deposition ring.

17. A component according to claim 14 wherein the structure
comprises stainless steel, aluminum, titanium, copper, copper alloy, quartz or

aluminum oxide.

18. A component according to claim 14 wherein the textured coating

comprises aluminum, silicon, aluminum oxide, boron carbide or titanium oxide.

19. A component according to claim 18 wherein the textured coating
is a plasma sprayed coating or a thermal sprayed coating.
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(b) a textured coating on the structure, the textured coating: (i) nade from
al um num silicon, alum num oxide, boron carbide or t2dSEATEMBER 2489 and

(ii) consisting essentially of substantially flower shaped surface grains
that are sized fromabout 0.1 to about 5 micron, wherein the conponent is
sel ected by evaluating the resistance of the textured coating on the
structure to erosion by the energized gas used in processing the substrate,
by: (i) directing a beam of electrons onto the surface grains of the

textured coating bper epysybatatesrodbsdifpeharhBEfcoMpéritht 8bRfprisRgs to be
backscattered, (ii) detecting the backscattered el ectrons and™ generating a

signal image, (iii) evé@uatasuchice shaped toihesgehambarerslosure walkegas ze of
e 0 08P o BB 6 BP0 B oy bR EE R L o e R
about 5 glurain@m, tié&hium, copper, copper alloy, quartz or aluminum oxide; and
(b)  atextured coating on the structure, the textured coating:
()] made from aluminum, silicon, aluminum oxide, boron
carbide or titanium oxide, and
(ii)  consisting essentially of substantially flower shaped
surface grains that are sized from about 0.1 to about 5 micron, wherein the component
is selected by evaluating the resistance of the textured coating on the structure to
erosion by the energized gas used in processing the substrate, by:
(i) directing a beam of electrons onto the surface grains
of the textured coating thereby causing at least some of the electrons to be
backscattered,
(i) detecting the backscattered electrons and
generating a signal image,
(iii)  evaluating the signal image to determine the size of
the surface grains of the textured coating, and
(iv) selecting the component when the surface grains of
the textured coating are sized from about 0.1 to about 5 micron.
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