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ALUM NUM PLATED COMPONENTS OF SEM CONDUCTOR MATERI AL
PROCESSI NG APPARATUSES AND METHODS OF MANUFACTURI NG

WA RHESCOBONENTS BACKGROUND [ 0001] In the fi el dpo¥/US2008/003971
sem conductor material processing, sem conductor
mat eri al processi ng apparatuses includi ng vacuum
processi ng chanbers are used, for exanple, for etching
and chem cal vapor deposition (CvD) of various

Sore of 1 noofRANLALELATER, ééWﬁﬁ@@%Sp;Pgs. ve

%epﬁégmﬁm GRMARTERTAL F“R@é%lsﬁ{m dF/J S AND

sirable to mnimze particle an
cont anMEitH@lSoOFsMMUEA@Q’LtRIMQHEdQQMPﬁWEN&'ﬁoer S.
Accordingly, it is desirable that plasma-exposed
conponents of such apparatuses be resistant to wear
when exposed to such EKREKGROUNBSMa. SUMVARY [ 0002]
An exenmpl ary enbodi nent _of an al um num pl at ed
[0001} orp dnee fieldodf sersieanducion maseriatenrocessingr sarsigondyctor material

procefRGERbAF S gl et Aegeauie (fatfeps g ke or
exampl@afdr éteifing ignglt cifdihicar easdr déposrIdgASIC\AD pof ¥difous materials on
intermedi ate | ayer including at |east a second

substraias, aee; forresighstippingy , Sameof ﬂfaﬁr@p@rﬁcg(sae%uulmqﬁg%ros've and
erosiv?hﬂbb@@s %séshgné a%f)n}ﬁﬁé@%ﬁpﬂfce%?%g at rsl c?éblrable to

e Séco Surface Iona

erma

* minimizespartiols andyophaitaneprtamirationng, substr‘aites"/broabs‘s@@m the

99.00% Al and/or < 0.1 0%total transition el ements,
chamigrs AGeorgiagly; itde degirabledhat PlapmasemasedcrmaeReRts of such

apparé‘{bs‘égrl A Eté’rﬁ't%ﬂé@l \ﬁﬁéﬁ‘%x Sséd ’&P dﬂ‘pﬂé&e Qnd lasma.

con ive sur ace,
pl ating conprises a processexposed out er surface of
the conponent. [0003] ASWUMMARXenpl ary enbodi ment of

e T

semicbRghtet H%téﬁal'rﬁééésﬁné' {b%bra‘-wé Eéﬁﬁ)nséﬁ PHRBARAL including at
internediate layer on at |east the first surface of

least a fikst §ub‘sce,aare0ptuh@ahmteémeémtaﬂze/elr@peat least theifirgt surface of the
substigfl The InEREHES el TPl R LB B p tigh-purty,
electrédeposaeatumiiinm patify dMehe first surface of the substrate or on the
second surface of the optional intermediate layer, the aluminum plating comprising,
in wt.%, at least 99.00% Al and/or < 0.10% total transition elements, wherein the first
surface or the second surface on which the aluminum plating is disposed is an
electrically-conductive surface, and the aluminum plating comprises a process-
exposed outer surface of the component.

[0003] Another exemplary embodiment of an aluminum-plated component of a
semiconductor material processing apparatus comprises a substrate including at
least a first surface; an optional intermediate layer on at least the first surface of the
substrate, the intermediate layer including at least a second surface; a high-purity,
aluminum plating on the first surface of the substrate or on the second surface of the
optional intermediate layer, wherein the first surface or the second surface on which

the aluminum plating is disposed is an electrically-conductive surface; and an
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optional internediate |ayer, wherein the first surface

or the second surface on which the alumnumplating is
waele@poses i s an el ectrically-conductive surfaceCT/E8108/003971

ananodi zed | ayer forned on the al um num pl ating, the

anodi zed | ayer conprising a process-exposed outer

surface of the conponent. [0004] An exenplary

enbodi mrent of a nethod of making an al um num pl at ed

.C t of ' duct mat eri al [ .
oo GRS Bt o SR GRALE Bu B B s e Pl =
proce&é‘-léﬁf)oé’é}i Blitdr@@ffacd diithé ofipongng of a substrate, the
Internediate layer including at |east a second
[0004} urAraexemplary erdatetioeint ohg raethiogrgfumaking aal aloiminuwn-plated
$I at iscg%oon the first sur.fre\ce of the substrate or on " "
compeRRNt Ol S3RMGRPAUEIOT SRateral OCESHAN QRRELAtS omR s ptionally
formint)'&h fitBrrhé@iatd lagbr 8HHt 3¢5t firshSuFAES bf alsBb8frald) the

second surface of the internediate |ayer on which the
intermgdiate dayerpneluding atdeast arsgcord surface; electrodepositing a high-

pury G4 AT B Ot 54530 o SUBRFATITR, 540 surtce
of the @ptibpaRhtetnicdiatengyan wiheedinagd firetystirfaoe dfftae dubsirateor the
plating, the anodized |ayer covering the outer surface

secongfsurfase0fihe inteirpediate pyen @ncuhishitee @iznainum plating is formed is

an oBSTRERERRS >SS TR g RTRRATED g outer surace

of the eshiptnaantarad optiord|lyrfonvmgrdmbaddizedpayerdn thenpluinshue plating,
a substrate and al um num pl atigg on a s_urfaqc!e,of tge

the anggizac layer EANETESHE QUIRE SRR ebthe. AlUpiwA Rigting an
comprzélnfa{;% o%sé-@?p&é’é@@ & surfaPekné Eg‘np%_n'ehk.!JSt rates

r exenplary enbodi ment of an al um num pl at ed
conponent conprising a substrate, an internedi ate
| ayer on the substrate BRAWINGSun num pl ating on the

A R e R
comp6+éﬂ%h%r%$n BQUBBEraBX SR laRivirkiil PRIt BN Qfsuﬁt%tce of the

al um num pl at ed conponent co%y ng a substrate
substriaie Bodicogpisiig @ processoexpertdaeutenserfage of thencompegeal.

ooos, F6" AaTeBAbIER coftin D ahEu Rl B gl ated

compd@Higt et RIanes adubsirate, i intsrenaefiatehgy oo tieestbstf418 Gfhld an
FIG 4 illustrates another exenplary. enbodi nent of an

aluminyr plaing en Mentevrpdateniayebapd commiis G apspeegseexpesed outer
surfac@ldjf%glégh%o%teinﬂg on the substrate, and an

[0007] FIG. 3 illustrates another exemplary embodiment of an aluminum-plated
component comprising a substrate including a base portion and an outer portion
integral with the base portion, and an aluminum plating on the outer portion of the
substrate and comprising a process-exposed outer surface of the component.
[0008] FIG. 4 illustrates another exemplary embodiment of an aluminum-plated
component comprising a substrate, an aluminum plating on the substrate, and an
anodized layer on the aluminum plating and comprising a process-exposed outer
surface of the component.

[0009] FIG. 5illustrates an exemplary embodiment of a resist stripping chamber in

which embodiments of the aluminum-plated components can be installed.
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anodi zed | ayer on the al um num pl ating and conpri si ng
a process-exposed outer surface of the conponent.
wOO®8921284 G 5 il lustrates an exenpl ary enbodi PERUS29D8/603971
resi st stripping chanber in which enbodi nents of the
al um num pl ated conponents can be install ed. DETAI LED
DESCRI PTI ON [ 0010] Conponents of sem conduct or
material processing apparatuses, nethods of nmeking the
conmponents, and q,sem conduct or
materials in procesid 2csato 2 M di ng one or nore
[0010}C3f d&ﬁpeﬁémerb?%ﬁuéér%méwa@iﬂau?%&éé%mq EE?QW%Qhods
onprise a wear-resistant outer face at resists
of makiegthessemponents gnanaathodsre preeesding aeplieductor materials in

roce si ng chanber of a seni conduct or
procedis E88mbars e ene R TRt hBF AP IRV o desgiped herein.
The cérﬁﬁbﬁéﬁ&tcomﬂﬁéélgQ@edr%’s%ié’rﬂ%tépsm& ikt réd19(sQear when the
chem cal attack, such as can be caused by corrosion,
compcmems ane aaa«i m aquiasO8inacesSHRg chambeppéem,m@ﬁp@ls@ar material

poce 4 355t hetlseH e BETAR T -FREIRfaf IpRLElSitance

to phy8ical Bﬁd@wféﬁbﬁﬁé@ atther, sudrshs abR beS(l;la"Lfs%@eby tbabsibA, erosion
coated can be an exterior surface, or an interior

and/orsgarfegien{eRasion of ipreeess-aIasedcuifaceSor aperture. The
0at] A r
[0011£xﬁ®re|n%)r éur%ﬂcesmoér%%h%gggﬁg%t%enr{?é 9\1&&9 reQf3t&t! coating on at

least omasufes of thetsubstttea19The anbstrate "subfacehthatés eaa@ldl cgn be an
surface of conponents. The coatings can al so
exterigspirface. enaprriespr furface Hatsiefines a helgesayiy & @wﬁf&'rﬁo rThe

coatlngo‘{:ra%a&@épﬁﬁed bk o‘ﬁ%’@rc}ﬂ R or o[nOQF%]xteWﬁ' éﬁ‘?%rceé%?'tﬁé ant

ngs’ conpri se an a ur’nnump ating. Inso
compa@rdnsli Whatweart—rtesmdamlmdammgplmhl crqs/ecdnmenbﬁseﬂenor surface of

compdliaie TBRICORRHS S0 ISERS I SRPURTIE Sip GRliash orah 2l accessible
mteno?‘%HHb@éﬁTbP{h%téd?ﬁ @hshtgonpri ses a process-exposed

surface of the corrponent [0013] In sem conduct or
[0012]aildie wieaprasisiasi coatimgsaca prisesan gluviesisn plgtinge dn (seme

".process-wetted" rfaces of conponents are sed
embogifediis e APEsE Pty POt iaof the
compSiRaft! & otHetraBddifdr@siSan HREMIEEH Say RO tEHTeRBR tN@bumﬁmum

neutral atonms and nol ecul es are generated by plasna

platingiard kampsiseariprogepsexpededrisyERCe @hhe 6@PEBENE in the
[001 3]Or Niss géﬁm’ &%o‘ﬁfctérerﬂ]a{:e?fé? B%c% sﬁﬂ’%ﬁa%ﬁfﬁes?sPaecess-exposed (or

"process-wetted") surfaces of components are exposed to one or more of process

gases, plasma and reactive species. Energetic ions, radicals, photons and various
neutral atoms and molecules are generated by plasma discharge, and various
chemical reactions occur in the processing of semiconductor substrates. Some
embodiments of the components including a wear-resistant coating can be used in
resist stripping chambers in which one or more process-exposed surfaces of the
components are exposed to reactive species of a remotely-generated plasma. Other
embodiments of the components including a wear-resistant coating can be used in
plasma reactors and vacuum chambers (e.g., chemical vapor deposition (CVD) and
physical vapor deposition (PVD) chambers) in which one or more process-exposed

surfaces of the components are exposed to process gas and/or plasma. The wear-

3
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enbodi nents of the components including a

wear - resi stant coating can be used in resist stripping
web@shzrgd i n whi ch one or nore process- exposedPGUUSAOEHN3971

of the conponents are exposed to reactive species of a

renot el y-generated plasma. O her enbodi nents of the

conponents including a wear-resistant coating can be

used in plasma reactors and vacuum chanbers (e.g.,

resnst%%ﬁn%g‘éﬁ(tgrgg%e OSI L on é% mlgq%nggég ) equ;é (corrosnve)

and/o{’%ﬂ‘és‘?éﬁ “RRRIF S 5(?&8%Se>gfosrea UrRITRSIB NS B to??éﬂ‘t’s*ﬁﬁthese

rocess gas an e wearresi sta
apparatmbsngs on the conponents provide resistance to

0014f, §iBoasRdadiuiitanesr rs B coalnd cn 06 trad Spparatuses
for peﬁ@ﬁﬁfngt\}éﬁ%ﬁs ﬂr@@éﬁée%ﬁ%’g@;b@sh@éﬁﬂlrfggofasemlconductor

esistant coatin e used in appar at uses for
substrated, Process mmbesclpaomgsgeedltlﬂellncdﬂﬁgognaemé meaterinlsge.g.,

ovo, Byl GHERT s, B8 DL TR o3 eCe sy e S BSRBYH

upstre%ﬁwasﬁﬁuisb@&el) uls8d foromanBfdclirirkd f/arﬁm!sﬂgut%tm%mudmg eg.
g., using an upstream pl asma sourc% used for

semncnaﬁu@tacwafensgflatamarmjgi@lmssumté@tesr&ﬂd erife- e,D@oendmg on the

woe RATGRELE A0 B clharalSolneCRl oo B8, B4 orlbhbat fae.

chami®ér |RereRRsHiats suppertd dfies fNgherodidad in sheweeiead electrode
wal | s, chanber |iners, substrate supports, baffles

assenhlieg abqyedhe db@wearhead radvose) dlascdisbiution fiatss; gas
dlstnbgﬁgr;(ggbgga% Hfaeg:ﬂaﬂs‘?ﬁ ge)eie é’t’ié&ﬁu@ﬁg fBEus rings for

tion T1ngs, I nNg nec

substraée gupp@ts gasasdzdes; fastenkss), heénnglselermegs btnsma screens and
substrate su portie,cpgas nozzl es, .fastener heat i n

the likey dierparts G g1 8105 MPIE Sierien ana/onpterion swfacks coated
with alcvgt&é gge.s%}ﬁ &Jat. I §n QEhRE ERTboRMLRN, tmat Ehiire ex3dfib &G %ace of

r-reS| stant coafing. 1n sone
compcea'rmthsllcaarhescoatbd entire exterior surface of conponents

b ted. [0015] An al ynd | at ed 100
(00155 st iR ke ampaRe LI AR &'h SRR &
emboéTe‘Pﬁ i 5RYWN ih F?GCQ’WQEBwrlQHe%ﬁWdr}%@ﬁ 180sedmmprigdsa

including a surface 112 and a wear-resi stant
substrateaf mg\citz@ng@r siaan 1 121@n§wr Wweserasistant goating 120 formed on

the suffaER i pitab B BB e bRy i BERlA ol f2(ER ap atuminum

plating b@m@ﬂmgrmbutb@%urf‘éb@ 1dbsitthatcemipdhent 100. The substrate 110

comprises an electrically-conductive material. The electrically-conductive material

can be a metallic material (i.e., a pure metal or an alloy); or a non-metallic material
that has sufficient electrical conductivity to be electroplated, such as graphite, an
electrically-conductive ceramic material, or an electrically-conductive polymeric
material. Exemplary metals that can used to form the substrate 110 include steels
(e.g., stainless steels); aluminum and aluminum alloys (e.g., Al 6061); refractory
metals, such as hafnium, zirconium, titanium, niobium, tungsten, molybdenum, and
alloys thereof; transition metals, such as nickel, iron, cobalt, and alloys thereof; and
other metallic materials. The aluminum alloys can be wrought or cast. Exemplary

electrically-conductive ceramic materials that can be used to make the substrate 110
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conprises an el ectrically-conductive material. The

el ectrically-conductive material can be a netallic
woraiosn2rBe (i .e., a pure netal or an alloy); orP@I/US2008/003971

non-netallic material that has sufficient electrical

conductivity to be electroplated, such as graphite, an

el ectrically-conductive ceramc material, or an

eI ect rically-conductive polynmeric material. Exenplary

tals th can used to formthe trate 110 incl ud
includgyaint anq 410 CYe PR ORI TACTI8 INah A8 VPl 1P ke the

substr%gé 946 inQube coﬁbu&% Article- ﬁﬁéda‘iélgﬁiérgeél?érﬁas eHfdbreSarticle

ium zrrconium t tan lum n lum tungsten,
filled padyryedenum and al | oys thereof; transition metals,

as nlc T obalt d, al s th and
o016, e Sutiate d e dhe AFEn R ERmHCh by 082 B
manuPdcRiten! e%t 5PE4 tnr@ﬁﬂlﬁ’éﬂhbﬂrk‘ﬁﬁaﬁtrﬁél‘éﬁw Mafé?fé‘lj L&télﬁt%rmg a

ceramc eri a at can be used to nmke
metalliuimsterial e Ceramic Bublstr&es: moberrrta@e E)Qan’py @r@pqimg/ar@iurw of the

cerario uidiaiel; BHA 0T o8 arercredf PR ae R & deBlrBit Shape. suen
as by ‘é%d?ﬁ;ﬁ‘acﬂﬁﬂ feehRiglie! ItE ?ﬁée\ﬂ%ﬁrﬁpad&ﬂ@bﬁéfeﬂ’tﬂy%tbﬁéd fit the shape
O of the alum num plated conponent 100 can be

Ofthemﬁmmred e.g., by casting or hot working a

o178 Pl g BB ScBo g A B BEd oty
embod8im#ritys eholhen FeGapi CTHealllastrated cumbdranti209 @orgpﬂ@ass a

body fromthe slurry in a desired shape, such as
substr@(tﬁ,-é

Aethaying asHreaR127A8 I@ﬁe@@ﬁd@éﬁiﬁa/&r 230 forred roabﬂg? surface
212, Jr\%réT%ar-'?e% Qfagg %Baﬁng E?S%g&%ﬂ%gﬁﬁa&é}%i lof mtermedlate

al'um num pra conpon according to anot
layer 23@&nhawearniesistarerdoatingstRicormprisészan alumifiuen platlng

compigivg 45 GutehPIREES 225 of 1 FRTBRREDI 206 [1BESHOBYENS 2lRgan be
an ele?ﬂlcfa"l -corglesse frilagen%g(% G, 4eaétal SR cificly mu&ﬂe?c%@amlc or

orme on a sur of thelntermedlatelayer
electriﬁbuay-vxeadumtem stlgmier); oa i mgteZ@ﬂ)thairﬂmeussmt Imveaﬂuﬁlmauhelectrlcal

cond o M | S0t 6 2 r dsatlsfactorlly on the
8 % Vo it WeRETERIBEN &P@ Ane S'Hﬁ

surfacdl 2¢1 bf R édbs@r%'ﬁ@?qb'ﬂyeelgéﬁéﬁlbﬁhg (€.99-an el insulator, such
el ectrically-conductive ceram c or

as quaﬂéowlumathla conductive polyner), or a material that

o] a ffic

rootef e el o Cedlls BRI B MUE" Bagrbles. o
metal S@btgicany-ebhictive ddransis bf aketddallyddoriduetiss pdlynaé®, whith

by electroplating (e.g., an electrical insulator, such
adheres to the surface 212 and allows the wear-resistant coating 220 to be formed
over the substrate 210 when made of a material that has insufficient electrical
conductivity to be electroplated. The intermediate layer 230 can also be applied to
enhance the adhesive bonding strength of the wear resistant-coating 220 to
embodiments of the substrate 210 that comprise an electrically-conductive material,
where the aluminum plating forms a stronger bond to the material of the intermediate
layer 230 than to the material of the substrate 210. The intermediate layer 230 can
be formed on the surface 212 of substrate 210 by any suitable process, such as

thermal spraying, electroless plating or electroplating, or a deposition process, such
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as quartz or alumna). [0018] The internediate | ayer

230 is an electrically-conductive nmaterial (e.g., a
woredoal121264 ectri cal | y- conducti ve ceranic or PCT/US2008/003971

el ectrically-conductive polyner), which adheres to the

surface 212 and allows the wear-resistant coating 220

to be fornmed over the substrate 210 when nade of a

mat erial that has insufficient electrical conductivity

as CV O MBAMRAGES 50 280 e oo REARIA T Sl dha BRLre Sirface 212
of the§%§ﬁ5@2ﬂj ob?ﬁwﬁﬁﬁrthé%éaﬁ{@@stéﬂaédd?ﬂgzﬁb s%ormed.

odi nents of the substrate 210 that Conprise an
[0019F| ¢ut alumaihuy-plateilicoinpeneaat 300 accomireg to anethar enemptary
or s to t he rrat

t b

embofftit e shavEn &8t 5298 HiRralgtib et do e Rpriad¥a

substr%t@@ﬂ()ﬁ‘ﬁ(ﬁu&ﬁ@ .a BASe bBHRINBH ah@ dnddifter B8RickaN Pef a metal
formed on the surface 212 of substrate 210 by any

Integralumﬁrameab@we@ﬁ@n %%hweam@snﬁants@amgn@m is formed on a

surfac% %‘?egﬂh%stﬁgﬁ @8%{(}% ﬁﬁé {?ﬁ Lﬁ)%i%}t%?go Z@ él?e ggﬁ)%%'ﬁwieﬂp the

wear-saftanieddatin ?%2’@60:@@%6@ afrHlimen it platey éddpasingha outer
substrate 210 over which the wear-resistant coating

surfacg 3?4 af therGrraponed390. An al unmi num pl at ed conponent 300

[0020F:C SN AL bOBROINESS es’UEJsﬂ’éYe 88 ré‘es'asnﬁ{lﬁwo’f Bt least
Fy dHepash oty ST

ust rat conmponent conpri ses

one ceapst mditerlélléhd atleadt oge andtakexider tTr@cérbmlanmbtenal can be,
outer portion 3 18 of a &er%s mtegraL Wt h ghe base

€.g., JhaPineoiNddd. quarieArcres lcan GPIEI SIG) rlliGarnigide
S|3N42 E)f\g:t%gbléejl(gﬁf,hﬁ n‘?ﬁ’t?‘rgé CSBRF tflt%ﬂlfgjrézg‘;a_ldrrggusr? ande
(AIN), yttaibi (WgO3Rand Uﬁmre@maeofal Time metalpbxadé wgn benerd.sartansition

t face 32 th 00. [0020] Th
metal BB 56FR P8 7RDR" FObEHle 2RI RE DG Bitor o0 B |

[0021]" X W eRfboRimbREShe AILIUFE RTAC CERNAE 'n?éteﬂﬁﬂaﬁ’(ﬂ n*neﬁéﬁémde is
one netal oxide. The ceranmc material can be

formedallruma]boqmam}g g degirgd shape.r Ebaishapzd twdy Isrtmer@maﬂy

proce il CalsBulitimelel BEURER s i e usRee SRy Bl e
metal Bkidel &etr{e%uh&ace@ﬁ ﬂheaodd@gﬁédam N éhyﬂﬂfgénh@érﬂéfnmd' he

met al oxi de can be a transition nmetal oxide
atmosghefe sproguperthe dﬁmuqf mqtah318 endhelsusiage S of tie base portion

ova. 10 5Hiat i SRR B 4ok ohIIER TR W
re&steihtd:@@tmg@%)ha}ﬁ@rmé'dle Shaped body is t her mal |y

[0022] In the exemplary components 100, 200, 300, the aluminum plating forming
the wear-resistant coatings 120, 220, 320 is a high-purity material. Preferably, the
aluminum plating comprises at least about 99.00 wt.% aluminum, more preferably at
least about 99.99 wt.% aluminum, such as > 99.999 wt.% aluminum. The aluminum
plating can comprise, in weight percent, one or more of the following elements: <
0.10% Cu, = 0.10% Mg, < 0.015% Mn, <0.02% Cr, £0.07% Fe, £ 0.025% Zn, <
0.06% Si, < 0.015% Ti, and < 0.015% total residual elements. Accordingly, the
aluminum plating can have a very low total transition metal content, e.g., less than
0.10%, less than 0.05%, less than 0.01% or less than 0.001% by weight of the

plating. Consequently, the aluminum plating can at least substantially reduce

6
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processed to cause the netal oxide to diffuse to

external surfaces of the body. The netal oxide on the
waeBazesof the body is reduced in a PCT/US2008/003971

hydr ogen- cont ai ni ng at nosphere to produce the |ayer of

metal 318 on the surface 316 of the base portion 314.

The nmetal provides an el ectrically-conductive surface

on whi ch the wearresistant coating 320 is forned.

10022} i n th |
NI, ek TRy G O CORB A S r BRe SRR CPAbers
contaliliﬁg; or?@@r nore df%hé‘cBhﬂJ@;‘n@HEé ty rmt erial. Preferably,

al um num pl ati ng conprises at |east about 99.00
[0023ut T%eaalumlnumm platm\@ cpn dleedenngjtediorn asubstiaieuer 9929

intermiidiate Toveinngmy SUhi8 tachiug Mat ¥rouid AN AHBin A eiating
havin hérgéﬁrézf Wméﬁhbt@% a&dgrﬁ/mt §ro7r0ﬁ;or@esloﬁfr§é6a2%{& Qgﬁo Yo

alumirurp . pi@RGSIs, depasited i alpctregepasitiom talso/caled plactiepialing)-
Techm@%?ﬁ;%lg@fo ‘g'sﬁ%ln fél@r%wﬂer l'gng%gi:t@ﬁ?ﬁy ggaﬁﬁ&f%@gté}lals

ranS| 1 on

are dddeine8. il 06. P@thw 4003544 3 lagels 41 14ain1 40, Cﬁnd’/tezmnlcam for
than 0.001 % ght of the platin Conseqq%lent

electrlytic aegwﬂgmoé%eqh ﬁgr'%ﬁiu&‘ﬂan@@é? @éggb%m b $yPatent Nos.
5,007 'R4UGH f)‘i‘)@%' ddP fihé“a @n %@@o@@a@ﬁtdf Nhidh lssﬁé?e%?riﬁ&?rg%?ted by

at erial”’ processi ng ers containing one o

referehbe i tgpatiasty s Jntb6623ﬂ1 d/Ohextdriomisadiaces thatrayeqat tbbe
dep 03|ted on e1(jgstrate or on an internedi ate Iayer
electr@RJa afy ?5'25‘?%‘ chni que that provides an al um num

[0024EI @Ié@g?ﬂéﬁh%gﬁéé%s%%ah% Gﬁéd Yd’fon‘ﬁht éh“étdiﬁi%u?ﬁ‘?latmg on

les. Prefera the al um num pl ati ng
externas add@msmteemaltsprfalcesﬁmatompaﬁﬁmubmr(@\r&mn@fawmble to access by

T I T
using @Re%‘frrdppaqﬁlg' profeSsed R o tN@SNeélr @3t4dt chaAiRgs, an enhanced

44,140,” ‘and techni ques for electrolytic ep03|t|on
numberf ofrpayts pud differanUpam gconfigerations capdwverthe vesarregsistant
CoatlnNos 5,007,991 and 5,091 ,063, the disclosure of each

g which i s hereby incorporated by reference in its

[0025F NtTHeLAmihivheiladig fatering tiex ear-pesistant @Oéﬁn $3p0 3220, 320
not to be electroplated can be nasked.

can h@raaatthlsbm%%s abaprwceyae® %Qﬁuté’&olw@dsw faéralaoalw um to about
20 e G R B 5 S B § AR S SR
over the surfaces 112, 212, 312 of the components 100, 200, 300, respectively.
[0026] The aluminum plating preferably contains, by volume, less than about 1%
porosity, such as less than about 0.5%, 0.1%, or 0.01%, i.e., has a density that
approaches the theoretical density of the aluminum. The aluminum plating is
preferably also free of defects. A low porosity level can minimize contact of
aggressive atmospheres with the underlying substrate. Accordingly, the aluminum
plating protects against physical and/or chemical attack of the substrate by such
aggressive atmospheres.

[0027] The aluminum plating forming the wear-resistant coatings 120, 220, 320
can provide good adhesion strength to the surfaces 112, 232, 312 of the
components 100, 200, 300, respectively. The aluminum plating can be formed
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- platingyfadsi

sonme ot her coating techni ques, such as thermal spray

t echni ques. Accordingly, by using electroplating
wpe@sasees to formthe wear-resistant coati ngsPCHIS2008/003971

enhanced nunber of parts and different part

configurations can have the wear-resistant coatings.

[0025] The al um num plating form ng the wear-resistant

coatings 120, 220, 320 can have a thickness of about 5

mm t o about such as about 5. mmto about
dlrectlwp@f@emstratwé'ﬂmﬁm e DRIt K.l pEwithout

novn BRSO il GEmmLa s 15 2 KddRgisif e

mterm‘éldetallayarrwnﬁapbéﬂmgln|ca pfefeabﬂ;emtmrhmemtt,, thieyalvmiinure plating

prowdgs %taglzla@aeggﬁc%%%o r/gt?t!pstt\éafte%ﬁ% egn@gﬁié {%ygnm&ouv prior
rough%ﬁmbQﬁﬂ'ﬁ@%ub@t‘%l‘e@%@h@@hat?%‘?ﬁ M/hﬂfh étB\ﬁa@s%d?ﬁ’éﬁal process

um num plating is prefera also free o
steps.dBfefetably Ahbcal\urpunms iplatinigetvas acsa:ffimn’tlwhngla axtlnﬁsaxﬁ barid

s TP LA 3 U PALTS BRI o
when Bh&ﬁélféatborﬁgt'r@ﬁgtﬁhégl |§6}ierﬁ$rfrﬁﬂ<o@fhé S6bstHRe! thet fluinum

such gressi ve atnospheres. [0027] The al um num
cwgweswem e .tindhestbstrals kilkhand bat pdlesively (i.e2@f the

good adhesion strength to the surfaces
substr%%gpl%g@g%t%}l@ggg} t he conponents 100, 200, 300,

[00281; egpecadnedion sifésgtal afithe wamirdinh peatigrtokesubstrate or
ornmeddirectly on the substrate 110, 3 10, or on the

intermegliade .Imtﬁré@rén%y@ra sujgstratecandre tastebby beadingthe aluminum-
patccR B HploH SRR b o Bl Ao 6468 p e 13ifness ot e

substrhte antjlrteé Gubeﬁawfﬂ@dutholtdmnglfmmmrm aluntigum plating
ovi des sujtabl e adherence to substrate or

preferpply diasea ﬁaﬁf'@lqn&yé“rlgkmfihsalpnpit{e&gﬂa éuafh Htdgcapnatipe detached
from tﬁé*%ﬁf)ét?ét% é?frfdc@tc?rrlﬁﬁé‘i‘hl%ﬁ?até er é{b\ﬂé'c%hmﬂpé's"l‘fa instrument, and

tional process steps the al u num
showsph@visitde Isapaaatfffcbmitbetshyfabegimdedhmmfmajmd strength

[0029] ¢ Ef@f%ﬁﬁégéﬁév@?ﬁmﬁ%ﬁuogﬁﬁéaﬁ@fﬂﬁ@%ﬁ%‘*@?%Bﬁgf%aefnéﬁgo 200,
300 sr}o?mﬁ)ﬁ'f E céﬁ%esﬁ’ébﬂ intd PesisthQrigbinB! cham b radf 19

I's co eS|v (i.e., 1n the substrate bul k) and not
semicanidieston elajerial peoq:e@ung BRPaIAtes rfat exanatd. nds ideseribed &yrther

belowt%ag%g&%p%d% earrgmo%lr el rl?aa%ilvé I%Seg' | grgrg lfrq?rgél?c ldBito resist
stripping chambers to remove ("strip") resist from substrates. In resist stripping
chambers, process gases that are used to remove resist material from substrates
can typically include O, N2, water vapor and fluorocarbons, such as CF4 and the
like. These gases are not corrosive with respect to the aluminum plating.
Accordingly, the aluminum plating provides corrosion resistance with respect to
these gases when used as a process-exposed surface of components in resist
stripping chambers.

[0030] Other exemplary embodiments of the aluminum-plated component can be
used in plasma etch chambers or deposition chambers of semiconductor material
processing apparatuses, for example. In these chambers, process-exposed

surfaces can be exposed to plasma and/or process gases. In certain etching
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internedi ate | ayer fornmed on a substrate can be tested
by bendi ng the al um nunpl ated substrate through an
w@egka21289 180° on a dianeter equal to the thi cRCEES200$/003971

the substrate until the substrate fractures. Foll ow ng
fracture, the alum numplating preferably has a
sufficiently-high adhesion strength such that it

cannot be detached fromthe substrate surface or

i nternedi ate | ayer surface th a sharp instrunent

ProcessRs, ymespr@&ew §P8Pe C3B % '&%YIP%”TCPBFH'E‘ ARG & niiBr and
cl, thé’fBaQQ IcbHoReARith FQ%?&H td Bﬁ;@ﬁgﬁ%%é{ce%fm&ﬁ%&‘%@& S1hi er?ﬁ
conpo

um num pl at ed nent own in FIGs
surfackstaan;% homvbe beseskd as ep)rcnssexmisedmmrfag:esharmewdefcoarosmn

em conductor material processing apparatus, for
reS'St%ﬁ?I €SAL033E8cri bed further below, plasma is

[oos1permeat4%§tﬁam§ @hyam%urﬁqﬁétbu ROPRSSHE A LaddbraiR@Usehother

Into resist stripping chanbers to renove ("strip"
exemplagi embbdunesiubst can be.used inesplesme etch gihagnkeronypaterial

rocess sthat ar ed to resi st Nnd .
aeposfiBrTBERT dveeatnn?: ypitBarrPadiBRl dnegdnbolgfigh Bomprises
a subdPRe41@%hd hupsACREREA coatinl 429 fehhedsh teestbsiite 410. The

These gases are not corrosive wth respect to the

wear-rgsigiamueaaiingt43hcomposesian @'W'm Pating Hefiqsmad og the

N I A T

alumlrﬂﬁﬁmmﬁ@ 426 antedinirisitid ap UG suradees 34 of tHBEdmPbhent 400.
npl ary enbodi nents of the al um num pl at ed conponent

The apagizhd layes o 48-Prgn e eststan ceniarftaraical arpe hy sigal attack by
plasmﬁmgrréorpésﬁ?g}aggigé‘n%t %B%cf?e)?e C%%’ﬁrrgse%ﬁlghambers and

appar at uses ers,
materiat depssition ghamtbessir f aces can be exposed to plasma

[0032f 13 e Bibecimgat 196 sHRCHASHtLER AU AR Apchlptiag 426 is
forme& c%n_coﬁns%n n gectﬁ&ﬁ% d(?fzrgiéx%f?\r/é ﬂ%téﬁawﬁhph RREEubstate 110

alumn surr aces al um num surfaces can,
showrhiowelkr1); be elesrically-qorattetive exqtesadorsan lestical ansulator on

wich Bp SR R SRl A v e 35 BT Bl 0 F st
210 af ﬁﬂéﬁh@&aﬁ@la@@@%@rshémlﬂ(}y 256108l *sUBél?atbftﬁimﬁﬁéln@% metal
used in a plasma etch chanber or naterial 13(]S)osmlon

outer layarindegral vithexbage portion (sheh estbeiswbatrate B §bﬁwonerﬁlG 3).

0035 SRR mRnE S P e 5B RabY M purty

material. Preferably, the aluminum plating 426 comprises at least about 99.00 wt.%
aluminum, more preferably at least about 99.99 wt.% aluminum, such as > 99.999%
aluminum. The aluminum plating can comprise, in weight percent, one or more of
the following elements: < 0.10% Cu, <£0.10% Mg, < 0.015% Mn, = 0.02% Cr, <
0.07% Fe, < 0.025% Zn, < 0.06% Si, <0.015% Ti, and < 0.015% total residual
elements. The aluminum plating 426 is preferably plated on the surface 412 of the
substrate 410 by electrodeposition.

[0034] The anodized layer 428 can be formed on the aluminum plating 426 by any
suitable anodizing process. For example, mixed acid and hard anodizing processes
can be used. The as-formed anodized layer is porous. Preferably, fluid-accessible

pores of the anodized layer 428 are sealed by exposing the anodized surface to hot
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wear -resi stant coating 420 conprises an al um num

plating 426 fornmed on the surface 412 of the substrate
wai@g/1zned an anodi zed | ayer 428 formed on t he BET/OHE2008003971

plating 426 and conprising an outer surface 424 of the

conmponent 400. The anodi zed | ayer 428 provides

resi stance to chem cal and/or physical attack by

pl asma and/ or corrosive gases (e.g., HBr and d) in

| asma et ch chanbers and terial depositijon nbers.
water oSS, tar GxeMBNe A AR AICCHE. < hsnoBreciaySe A 2amelsrably has

_ , . 26 | . ‘
o ik R8s TIEUT B S0, Pod B 851 SBUC PSP o0, 200
300 uswirs40Gpum. 1D0risg @wodizing-bXheldlumirum plating, the anodized layer

I ically- ducti. i al el .. cal
428 GROMELT QTN IN e AUTNGTLB R Mg TG AGRYD, Rigtng s formed on
the su{??forﬁfé’r@% it 3 @%_ﬁi'&:iérﬁl’(ﬁiekrﬁ@%&?}o@%% %?n{éﬁi%nsgfk{ﬁé oBized layer

“and internediate |ayer ~shown in FI 2), or a
with agigsireddhickoesr Psefecably nibeaaluminwm platingr isifatregd @in thiet h

a.b porti.an (such _as the sulstrate 0,.sh i
substBie TG 858755 PRl RenBattiailt Wike WP it trickness of
the anddédddnayvdes28s preferably a high-purity material .

Pr ef erag.l y, the alum num plating 426 conprises at
[0035] By foranogtthe @nodized. leyern 428 a0 r?ﬁe BBy platiag 42Gitthe wear-

s TR0 8 ke BT o 08884 oo
plasmBahgecduld @henfiéaliosreptfsiddly dteickane aduraineme plating<426 if the

0.10% Cu, < 0.10% I\/g < 0.015% Mh, < 0.02%Cr, < 0.07%
alumineen platingy2Bsemprised apBmCcess-expased susface. YMaer tie ggmponent

. 5O ' L uni i )
400 0L B SSLA lr BF I el SUUTTLRARY O 88Beposica
with ninibsd] imbaritid$) suchedsetransitieposetalsowhigoa@idieffineental to the

anodi zed | ayer %8 can he fornmed on the al um num

perforRIaRCe AIUBUBPSATyPIetanit eVisR dnan HigCibr el Q8sseTRigpnductor
water AR ort Sl O oA s forRAOK AN AR OFPREARRR uring
wafer pradessaly gan be siubstantiady iebimengdedes of t he anodi zed

ayer 428 are al ed by exposing.the anodi.zed surface
10036} 5 Krgpadiments of Bt T ons BRLAARINGS P HN AR M
platinq"&&% fiSthg RPRIceAtepjorbarsplatehand @mbudirRass oPhedéoatings

east about 50 nm such as at |east about /5 nm 100
compriging 200dized BOWInYM EONYGINGra MMOEeIFyeXPRRAG/SWIRGH cambe

| um n lati.n nodj 1. r .
rorme ol THRHR 4 ¥ep A BREC) REFSUR P FaiRRURE pg ioner
than af PBRIEUARCCRP LI SbhRIre féld préddisaxpakbiGuefzice. The wear

thickness to allow formati on of the anodized | ayer,
resistant coatings can substantially prevent the transition metals from being removed
from the substrate by corrosive gases, plasma and/or energetic ions and
consequently contaminating a process chamber. For example, the aluminum plating
can be formed on non-aluminum metallic surfaces, such as steel and stainless steel
surfaces. The aluminum plating can also be formed on aluminum surfaces. For
example, 6061 aluminum comprises, in wt.%, aluminum, balance 0.04 - 0.35% Cr,
0.15-0.4% Cu, <0.7% Fe, 0.8 - 1.2% Mg, £ 0.15% Mn, 0.4 - 0.8% Si, <0.15% Ti, <
0.25% Zn and < 0.15 total residual elements. This alloy has good machining and
forming characteristics. Some other aluminum alloys, e.g., 1100 aluminum (which

comprises, in wt.%, = 99.6% Al, < 0.05% Cu, < 0.35% Fe, < 0.03% Mg, < 0.03% Mn,
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with a desired thickness. Preferably, the al um num
plating is formed on the substrate 410 with a

wao hioskeie8s that is at | east about twi ce the deBCT/E82008/003971
t hi ckness of the anodi zed | ayer 428. [0035] By form ng
t he anodi zed | ayer 428 on the al um num pl ati ng 426,
the wearresistant coating 420 can be used in etch
chanbers and exposed to gases and/or pl asma t hat coul d

< 0.25}h 15 0ot KB o 053 6. cngriths) Bt Ciitnt <

0. 03"/49r Hﬁ\?@é'l&?&@f’ﬁﬁﬁsﬁ&iﬁfn?&tgl cy¥ent H!a% G%mgfmfhﬁlhuﬂ'p@)dtﬁave poorer

i n such etch chanmbers, because the al um num
machlplrm crngac@nlsbes &m@ﬁ)@‘edlummhmn horraingi thpuvearrr@@st@nd&oatmgs
are d trinent

on on8Zr iR taCRa B i oy Ao BuAL S i & 8 ok SdWFer

machiRfHYUARE oty OR cEMPoRBAELIKASES, Widalise of the aluminum plating
cont am nati on of processing chanbers and wafers b

minimjzesuhe tooéential ﬁ@rnfgarwam@i mstabearyamination efeprocessed Wafers.

0057356 L4t oL LR e AT A Y o G 50

in whi€l® GBREI 6FimMGredcdpeRssts MR an Slirhaeen mehgmmﬁgmmgm outer
of the coatings conprising_anodi zed al um num

surfacegfghe §pﬁgooale@|t 628 e Usgshs bae sapnanentufahBaye eneli@uHre as
showr{rﬁnt %ly {)ﬁ? %’f’??én%y gcz3t Rile x@ﬁ?’pﬂea FHARsdidd s‘fﬁp&ﬁé hamber 550 is

high an a nmaxl num acc
descrlbedtne gbnfnesn|g-qwreeeldsS eR@teaeApplIcéthub'litﬁatma\do

2005/ QF AT S W Bt BRSO SRR Bl PrPEandd B Srirety. As shown,
the re?n%ﬁgtrr gﬁfé@ NarfiBEF 95(? WRIGRRES sidd @%rr%s@n%%mewsr QSH' Eover

consequently contam nating a process chanb
556, biaffte 858 nqlbstratérsuppontiS60ramn inérz aAnp artévonsurface of the

resist a%p?ngﬁé“@a”rﬁ@”s@%@matﬁﬁ‘fég%%‘%i?%pfﬁ‘#’e%a?‘qsaﬁ%fq‘?ﬂ@r%we species,

such a’ﬁ e WIS 958ddab4aliHER o2 |Bﬁ§%$thé:§ubéi?@t€'@ugp
al um num conprises, in w. al um num bal ance 04 -

and/o:ob@‘ﬂ%ﬁﬁs con include a@!@tﬁpnve Gurminure plaing, asdezygihgd above.
%M, 0.4 - 0.8%

Thesecpr Ol gomdieats i FomeRiss Aoy Stdtiel gfufieA he

amm,,{[ﬁﬁtﬂjmm@qsmhégr m ng characteristics. Sonme other
al um num a ., 1100 al um num (whi ch conpri ses,

[0038] 1 AR SIvaWin rOBIE46,4 Serai ISRRAULSTBICSE0f TS A0BET, is
suoocf B S o S B oo B g s
includeoeaesist enstipro@etaehdériyiog laydrs ofidre SOtstrate Wurimgnthe brasist
strlpplplgvp(?oggsosr eThe substrate support 560 can comprise an electrostatic chuck
adapted to clamp the substrate 564. The substrate support 564 can include a heater
to keep the substrate 564 at a desired temperature during the resist stripping
process. For example, the substrate 564 can be maintained at a temperature of
about 200°C. to about 300°C during resist stripping. The substrate 564 can be
introduced into and removed from the resist stripping chamber 550 via an entry port
566 in the sidewall 552. The substrate 564 can be transferred under vacuum into
the resist stripping chamber 550 from an etching chamber located proximate the
resist stripping chamber 550.

[0039] In the embodiment, a remote plasma source 570 is arranged in fluid
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machi ni ng characteristics than 6061 al um num Form ng

the wear-resistant coatings on one or nore surfaces of
W@2@8621289 um num substrate, e.g., all ows easi ePCT/US2008/003971

machi ni ng and form ng of conponent shapes, and use of

the al um num plating mnimzes the potential for

transition netal- contam nation of processed wafers.

[0037] FIG 5 depicts an exenplary embodi ment of a

t st b 5
commuBiRsURE LY R ASis S EE gk RO S0 gT EbRGR Fpaf 570
produ@é’é [ashid éﬁG%uBEhéi‘ﬁaéﬁﬁVB @BlesGAtd tl'h% ré3RE strifping chamber

onents can have a stru ture as shown in any one of
througtﬁ @&pasiage532. fldve reagtipe spedine regwivetresist fropi g substrate 564.

The IR R RELRORdIBI Ga0T B S00% DAMRSHRES Al aol€ ibloy

sourcé B?Qfd%f @bﬁ%ds%rgfdsnswcé &f78l T ehbrdyl SouRBE B7atdan BS any
shown, the resi strippi ng chanber 550 includes a

suitablt seuraelandss prefeseblyra mmrpwa'ya genevaior.s Blicroyeevese regggsented

oy a2, 16 SAAEAL P EP ARIehS0E o BB rouen

wavegi}i@@sed iht® theqrRsaggdy2and/ or reactive species, such
the walls 552 and 554, |iner 562, portlons of t he

[0040]5u5'§19r%%3@ldﬂ§9&7t6 SEpligs dreFeHReas depmRsentet Vr?cffqm§88 into
the pa%%%b%t%r{ bV 3k Eﬂé‘]qg% K @ﬁé@gzeoaiﬁtcgﬁ%cﬁlbpﬁ% &Bfé"s tﬁé‘ese

t conpone can e an al um num ter

microwaved)i Reatfive ghedies pﬁsslﬂablugg darsopgniihg &84 ihf0Be)] relist strlpping
shown in FIG 5, a sem conductor substrate 564, such
chambar pGrafer, is supported on the substrate support 560

[0041fo1*H?e9refa%ﬁ¢/éE SLib5RRE 1 énEﬂ]hl%d%H*Pﬁé F&dist sﬁﬁé?ihgcdﬁéfﬂ%eﬁsso by

esi st that potects un ying layers o
the baffleh 558 and dap itimgy redist. r\Wastt prsxdubtqogergerptertésls%ng Témist stripping

are PRk OAHSHETERISt SiTRinG RS DBE pp g e gl Exrast BOMS 590. The
luustraié@%m%&m%ﬁpefofﬁe P&fle 3B jhBeliEE Hadshges §92ttﬁrdﬁ©ﬁﬂuh|'&ﬁ

substrate 564 at a desired tenperature during t
uItraVIo@wadlahom|Cpp|pr8@sprocess For exarrple t he substrate

64.ca . ed.at .a erat f 0 0
roo4z[ o L heKiaclabiy Roue HREBED GGG of dCdefh ot Geportom
surfacetf tﬁé@:obér 556 Ueﬂugeélgsnétﬁppm@ m&ey@@b f TR&ihBES6R Tadtinclude
strippin 50 via an entry port 566 in the

an alugyigemaplp %gomnﬁlélr@ub@mr@ﬁ@%sxp@ bettemasigfase tegprovide
corog L FloutAGHR BB Bt B oo S Lo S n e
[0043] In an exemplary embodiment, the process gas used to produce the remote
plasma includes oxygen, which is excited into a plasma state that dissociates O into
oxygen radicals and ion species, which are flowed into the interior of the resist
stripping chamber 550 and react with (i.e., oxidize or "ash") the resist layer on the
substrate 564. The rate at which the photoresist is removed by the strip process is
referred to as the "strip rate." The process gas can have any suitable composition,
such as an oxygen-containing gas mixture, such as an Oz/N2, O2/H20, O2/N2/CF4, or
02/N2/H,0 gas mixture. For example, the gas mixture can comprise O, N2, and a
fluorine-containing component, such as CF4 or CoFs. N2 can be added to the gas
mixture to enhance selectivity with respect to the photoresist material as compared

to a second material, such as a barrier and/or underlying material (i.e., the ratio of
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resi st stripping chanber 550. [0039] In the
enbodi nent, a renote plasnma source 570 is arranged in

WO basdziasMuni cation with the resist stripping BCEOR®NSE/003971
550. The plasma source 570 produces plasna and
supplies reactive species into the resist stripping
chanber through a passage 572. The reactive species
renove resist fromthe substrate 564. The illustrated

o pTRESTER Sl AL BRI RIS AgR 2 o

[0044Fn¢(£de§9lﬁe‘aeat§%la Wén%dﬂﬂénﬁs%fttﬁ@'c%n%ﬁé?ﬁs @BfpriSing an
preferably a m crowave generator. M crowaves,

alumlmgpma;tmg aad bp anadirediager ﬁ)fmq@@mtmealubynuneplatmg the
anoc S AT S P8 B 0 A RRBA T S RS LRt BaCaHd Hysica

attackaHPhs SSTiREAIESs @aﬁartr@nut@s:@ﬂmﬁmmarm PVasIiE reddtbp
t he passage 572, where the gas Is energized into the

chambgrasmelusting depgsitine andetehehambersadheancstizad leyepaas also
orotech [ AAMER A7 ASh o5l U8 SicoL3lal BhEBRHAal atack oy

plasmdis%hﬁidwtwlvé ga@é@rf@.ﬁifﬁﬁea@tdnqh@mmrshanber 550 by the
affle 558 and strip the resist. Waste products
[004513eﬂ'é\eai“téﬂ"wmrmgtqde%%f’o%@'?tﬁW'H@'“Qr%‘ %ﬂ%é@d daergromprising a

proce%ggﬁﬁéeos r?é&% 2 gg Lfg'%gﬂﬁ‘?/anéﬁg g ﬂrﬂé‘%@gﬁ?ﬁ@é‘%&s Petching,

I ment
deposition, glbzninmg ssagetheb gplidationgh Twipicah etdh claemisteds can include,

e.9., chftingr e e B0 50 351l BY PRSEGR B@ BercsRining
gasesSUdRSS B ahﬁgi%‘?n éﬁ’@oﬂf’eﬁhlﬂ ga%gb%uéﬂ Fé Rp, RO and SO;

processes’ can | an al umhum
fluorinptcmitaigingogasess isugh taseClﬁr dedss,; bikppEedFbOeFareisbs fade&Fs; and

. t ovi de corr ot e to the, ljner 562.

inert apgB1AST 9iSes SueBin ey AL0 NeneHiccer A1 pirBEae88s ay be used

in any%%ﬁﬂb@cd%@%lﬁ@nt 8EpérRdTRG OnkhayBBirka Piasiag. SUILSIL flow rates of
which is excited into a plasma state that dissociates

the vadpus$ precessygraesreali kaisslesirtl based padactors inglushing.rizut not limited

to, thetyff plebita Lk b o iseflings” Eniif bres B biding

d|ssodiahfbnr 23S lettREREMMtrieS ematdiRlls & Be etchedl adrthkgarticular step of
whi ch t he photoresist is renoved by the strip process

the etghsprasesp iewhich Be presess gapps Ha€&. " The process gas
[0046] 27 hBY G AR i SEHBAS ifdiQ8ing an anodized surface

comprising a process-exposed surface can be used in etch chambers of
semiconductor processing equipment for etching conductors, semiconductors and/or
insulators.

[0047] The aluminum-plated components including an anodized layer comprising a
process-exposed surface can be used as reactor components in a polysilicon high-
density plasma reactor, for example. An exemplary reactor of this type is the TCP
9400™ plasma etch reactor available from Lam Research Corporation of Fremont,
California. In this reactor, processing gases (e.g., Clp, HBr, CF4, CHaF>, O3, Na, Ar,
SFs and NF3) are supplied into the reactor chamber.

[0048] Another exemplary polysilicon etch reactor is the Versys™ Polysilicon
Etcher or 2300™ etcher, which is also available from Lam Research Corporation of
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such as an oxygen-containing gas m xture, such as an

2/ N2, Q2/H20, 2/ N2/ CF4, or 2/ N2/ H20 gas m xture.
wo-0088x28Pl e, the gas mi xture can conprise O2, PCRUS20081003971

a fluorine-containing conmponent, such as CF4 or C2F6.

N2 can be added to the gas m xture to enhance

selectivity with respect to the photoresist materi al

as conpared to a second material, such as a barrier-

Frem@Hocaliodne: epOyaTeoh liisactiningiies grsubsbale syngort having
an el&?bgﬁtlél&wuckogﬁdlb p‘fésrﬂ@%&u?ﬁﬁ%?@ﬁi&?{nntéd‘oﬁqﬁé%ﬁgﬁé@ support

e conponents conprisin nump atlng
aroundrhhaalm:tmswtlcagtmckf o'!fhasslulmtrathéuapomqammlpo &ei uged tonepply an

: di zed | f h
Rr bis0 G p RpefiP ThR S BR RS e Bk Girle L §00i 4 fll Plnster
gas. nlnemel@ove)fw@@éﬂércwo@tegsm@r@@d@sr@tg ogl,l MBEH @WHCHgagt@; Na, Ar,
anber s, |nclud|ng deposi tion and etch chanbers.

SFs amwﬁai 8te intfpgiuced intal tse ghambartviaiAgas injasiors u‘b@mcatcélye coil

proxinitB o dieietilic Wik B inSEADE5RF0% B HBMiGe g B A5 e RF
sourcé @9ARlviddra hagh-alensity pla%hﬁilrfsid@m@zecfﬁaﬁnbm| Adhaenbet liner
anodi zed | ayer conpri si a process-exposed surface

surrourgls the sybsHatensyraqrb @é\dph%&sq?@nmm@ﬁ@smfle@e SpHablgg/acuum
pumpﬂ?%aﬁétﬁg Ph%f?r%nﬁng i’rﬂ?m@éﬂﬁf ofARBIchS A4t 2 d¥SiPhressure.

em S rres can
[0049]: hiGertaie reactbacompongate suck lasrpcmsor&)of tHel s@sﬂrﬁ@bupport the
brom ne- cont ai ni ng rgase such

chambgntnen. B6riParTIRg. §aL/es the plogtasiats C%HEEJ %Bgéiummum -plated

F
comp RIS S IER A RES ooty s CHBhecShyace. The
wall oftherchaesnibér, anid thensulidratd iseppod itiaw ke chasber tragr ban also be
et o A IE e e PRRP B8, 8P these
compéﬂé?%sés #2193 £ oiher §8h%n%ﬂt§°ﬁ§\ﬁﬂg %nprfo%&@-@(posed surface,

I'ncluding, but riot limted to of pl asma
can be ebmioum-plaied ceeponegts, lnch@m:gaan @ﬂ@émdday@l asma

100505 T8k e iy biih AEPR o0 T n TEb S Bid ki Fion

proce¥¥)i AH éx@ﬂwpﬂ'é@%ﬁée @8csh Fsactsad thé WWO’@W plasma etch reactor
al um num pl ated conponents i ncl udi ng an _anodi ze

availablerfrerpd-arp iasesreiy Carprraden of Exemeontl Galiforia BatheoECP 9100™
eactof 58 il b AR Jo 8 A SPAM o B RF50 Wincow, wich
is alscathe/ vaicuuis sealiry surface at the top of the reactor in a plane above and
parallel to a substrate being processed. Process gas is fed from a source into the
space defined by the gas distribution plate, an inside surface of the window
underlying a flat spiral coil supplying RF energy into the reactor. The gas distribution
plate material comprises a dielectric material to enable coupling of this RF power
through the gas distribution plate into the reactor.

[0051] The oxide etch reactor comprises a plasma chamber that includes a
substrate holder having an electrostatic chuck, which provides a clamping force to a
substrate and an RF bias to a substrate. The substrate can be back-cooled using a
heat transfer gas. A focus ring confines plasma in an area above the substrate. A

source of energy for maintaining a high density (e.g., 10'" - 10'? ions/cm?®) plasma in
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[0047] The al um num pl ated conponents including an
anodi zed | ayer conprising a process-exposed surface

W@ 2008hz1285ed as reactor conponents in a pol ysiPETUS2008/003971
hi ghdensity plasma reactor, for exanple. An exenplary
reactor of this type is the TCP 9400" plasnma etch
reactor available from Lam Research Corporation of
Fremont, California. In this reactor, processing gases

.., G2, HB CF4, CH2F2, O2 Ar
the ch%%ébgeguwh a8 SATIO I POMECA PV st HANE FFoBAMP ARG e @ high

r t V
sens T8 095 4598 BN NEplta g M gmoer

includes auitablleeva‘quum pampmaapanatl@fqmnamtamlngftheernt@nrpr of the

i f Th h t d
chamigai 4847 Gl I png el ardaT Phs Dtk cfaif Tafy
[0052P! a5 8EbStaRtISIy plabaf auenw:né %dﬁwwsrcﬁm@d béfwecHPROditenna

around the el'ectrostatic chuck. The substrate support

and theadntegios ©f e nlasma pragesbingaeharbe aRd fasmsa vaowdmrwalk at the

top ofT p?c#’ctéss%[@t %ﬁﬂep A %%%@l&?%bﬁgn Wrdt8%s BeHS%‘tfh Mn%g gﬁd

et cher processrng gas

mcludélBropeﬁE@.s foHaefverfdg, pid2eséigas Hdim ﬁﬁ@lng%)Jpalyeto the chamber. A
i ntroduced into the chanber via a gas_ injector.

comcalwa@ahnwaéaner pxterfisiiog eigas distibion Patane Syﬁr@unds the
s S The B EBHEESH ol b SHLOBE A g e v
whlchdﬁhmn%tetradéfelemTldus cmmpd?d\ha |Blegﬁnd@UdeSu®mit, and the

er canasomcuesuta e vacuum in .
[0053], , 43 ORETRIGN A SRNISPAFWEtRE Stbirater sislops g Siiemn WReris
positicHePordl i §@6’stpétﬁ$1%'+ﬂeef arldPRé18lin G dcaby ah@A&dtRstatic chuck.

conponents, such as portions of the substrate support,
Procesagas i sbpeplidd tocthe wamaufropmessimg chamber; ande high-density
ectrostati c,.chuck

b I | d
plasmi§ SRhB ISR i sracs, S5t e Sioay B ait B SPREGR BN

supplﬁh@f@f?owgr‘&)ﬂ@ént@ﬁnéhe chanmber and the substrate
bel ow t he- chanmber |iner can al so be

[0054h Marmwmrpaatoe@oomm@ntmtssmhraa thei chgnaberdined thedelectrostatic

onoc e (s 86 At SRR BB B Blfsoc

anod.ﬁgj @Iygfn num pl ated conponents including an anodi zed
0050] The reactor conmponents can al so be used

[0055]  TheHhigh-irobdy PpYSHIIE LRI S GTPraRRIaRgDed above.
oro o 4] D B, L o AR A il it
compdrient® havingadn bnodized ldyert fﬂ’meTﬁﬁanmﬁéﬁtsrmnbe)used e aggetch

reactq%:(;fggi,@bﬁ}téqglgqig% 6rlg:uaectlofc’) glr E){Jhaetr?gped I01E ggrg"nll con Ic%vr Epoece-gglj:r;g
equipment where plasma erosion is a problem.

[0056] Other aluminum-plated components having an anodized layer can be
chamber walls, substrate holders, fasteners, and the like. These parts are typically
made from metal (e.g., aluminum) or ceramic (e.g., alumina) and are typically
exposed to plasma. Other components may not be directly exposed to plasma, but
are exposed to corrosive gases, such as gases emitted from processed wafers or
the like. Other equipment used in processing semicohductor substrates can also be

aluminum-plated components having an anodized layer. Such equipment can
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is also the vacuum sealing surface at the top of the

reactor in a plane above and parallel to a substrate
wheingpsocessed. Process gas is fed froma sopemESions/@3971

the space defined by the gas distribution plate, an

i nside surface of the wi ndow underlying a flat spiral

coil supplying RF energy into the reactor. The gas

di stribution plate material conprises a dielectric

) terial to enable coupling of this.RF r through
includB RO eoR TS0 Gap HPBY P RCl TS oM e, load
locks, d¥or M Searfé B, Fo%%@ib%rr%‘?\"ﬂértﬁﬁé%, an@kRsIRe Chanber t hat

i ncludes a substrate holder having an electrostatic
[0057thiEXxammtessh provides a clanping force to a substrate

nd.an RFE bias to a substrate. The substrate can be

mo“ﬁaiﬁ@@@&e@ using a heat transfer gas. A focus ring
[0059F O iSSP E0BY -TB AAdmaiueA habRigea hl@ﬁﬂ_-ﬁ%@@teﬂaﬁrﬁwn‘}\ plating
g -

source of energy for maintaining a high den5|;ﬁ (e.
compriging at least 9. Shcweht Al usie anediredcising dhreesqitiar

anociELRERRRRRE T Ade T, ApHuERlS R EF SRR EDt abou
250 pil wagRIshiRtepositdd dncdEiioet cupoingde B sOj DadrceEyY aCoupons A and
punpi ng apparatus for maintaining the interior of the

B, counpaierfe @ngh D aa0é §PHRON fr ERENACHVEY, YEre BOPFigesoIsing the
anodi%yitg:lncﬁ'lldcéséégpdpgﬁé ql),.rre%@?%&l)@esubst antially planar

ectric wrndow is’p tween the antenna and
[0060] heThHendimodiratiod ptduesplldschaded thue steipsof @nardbeaniagddeoxidizing,
fornms a vacuumwall at the top of the processin .
maskiggafg@tting, gROAiG %@ﬁ%@tt%rposfsle@nw, 5 8ianizghwgipr sealing,

nal G S 0PI ol A VOB dfGadd o

[0061Fy I Thedanedizafiom proaess dhidsludedrmsehef arasxalicacidathon

0062 s ARShERG Bt I 4540384 RS bl b Bl 0RRacia

(i.e.,. MhikBd &chtBah thé ansérhatibh Ytk | Phigigresbsy aMi2EsdribiRs of oxalic
and outl et conduit. [0053] In operation,

a
acid (e.gni ighénding valtags: bat w elestricat canductiviiy) andrsadfuricacid (e.g.,

ioh BR3UHRE Lo Pt S BHBRLIR S B Lctog BENE bl Bipcnieve
good h&Rineaspum processi ng chamber, and a hi gh-density

lasma 1's generated in the space between the substrate
[0063£n A slown el dabley1 sthpslopipags Reerpdastedite datermainedhadreakdown

votagk AL YRR AT g A5

coupdPeE ganadinationp peaicessdbpad ¢rd Righagt bigakdoaxpasitade values.

16



10

anodi zed [ ayer. [0055] The high-density polysilicon
and dielectric etch chanbers descri bed above are only
wez@sptasy plasma etch reactors that can i ncorpoOr/ESm®08/003971

al um num pl at ed conponents havi ng an anodi zed | ayer.

The conponents can be used in any etch reactor (e.g.,

a netal etch reactor), or other type of sem -conductor

processi ng equi pnent where plasna erosion is a

roblem [0056] O her al um num pl ated conponents

[0064ﬂaving an anodi zed | ayer can be chanber wall s,

substrate hol ders, fast leEEq_,E qnd the |like. These

parts are typically made tal (e.qg., alum num
or |[ceram c (e.g.,BabgRdoswn Wﬁ@g@ [k¥Q)i cal |y exposed
to[plasma. Ot her conponents may not bé directly

exposed 089l asrfhd9 but 4P ekpdsi®d fo cb??osijveOFdses,

£

SuChggs gaFeS| emyted T opT Py OCESSed Wag S a7 ©fsg

I i Ot her _equipment! used | processing senmlconduct or

... oo Trororot

a
suhst rlat d€5cah all€o He Al'timi hukdd af ed d&nporlent'$4
hayimg am.@nofli zesr | gyeri.6 Such 1esgui prrenti46ani nchde

Lr qRSROF 4 BRCant 3¥s, —gaggSUpPly Sy stemsgg Fier gty t
nmec¢hani sns, | pad I"ocks, door| nechanisns, robgtic arns,
fasteners, and the |like. [0057] Exanpl es [0058]

nple 1 [0059] ,Coupons of 6061 -T6 al um num havi ng, a

(0065 A3 {1 Sl r 6 Anaeiaes QUrNknagS e Meds Ut itne

coupoR¥. gﬁi@?}tn s, BeE O Uafthatsh M ckiE Lot IE§SEM mils (about 50
anodi zat1on processes |, Il and I'I'l. An alum num

um). Gbapomd anedingd asing ahodizatiarf puisess |Ri5ad the highest anodized

| t%ctrodeposited on each of coupons A B, C D and E.

ayer Iffps™% A and B, coupons C and D, and coupon E, '

[o066] espectively, were anodi zed using the anodization

processes |, Il and Il1l, respectively. [0060] The
anodi zati on process | inEABUE2t he steps of

anbai zat 1 on, PRSPAFBANAET RNCKERSATIN vater |

seattn i mathreentny; Tdry; 170 RagT Ny, Sit 1A
sul fur 1 e20ci o Bnt 1 whe Ldec® “ P BEE 1) Theoanhdl 2ot on

proAes2- 121 i ntPeRId 2788 of aMd¥xal ijc W34 bat H:08/0062]
Theganeiozal i 9oePT0Ceds |TT 0.0689 uded aizm® of baid%
oxalie nréd SeH-torbe—ackd e ——amxed acid) 8{; t-he
anpfi zojrtvq gn t%rﬁf’?. TI%‘ngr oce@ggguti I zoegﬁ’oe hef I8 %ot
oxabi|c 2.893 2.77 2.982 0.066 0.212 2.29%

E| 1.778 1.612 1.921 0.089 0.31 5.02%

[0067] As shown in Table 3, the surface roughness of the anodized layers was
measured. For each coupon, arithmetic mean surface roughness measurements
were made at six locations on the anodized surface. The surface roughness values

for the coupons were similar.
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acid (e.g., high ending voltage, but |low electrica
conductivity) and sulfuric acid (e.g., high
W@owdozsyi ty, renmoves internetallic particl espPCUES2008/003971

| ow tenperature to achi eve good hardness). [0063] As

shown in Table 1, the coupons were tested to determ ne

t he breakdown voltage of the anodized filns. Coupons C

and D (anodi zation process Il) and coupon E

ianodization process I11) had the highest breakdown
[0068],5| { age val ues. [0064] TABLE 1 [0065] As shown in Tabl e

2, the anodized | ayer thirplgigss was neasured for the

coupons. Coupons A, B, Cand D each had a thickness of

at |l east Anmjdizeddb@*erﬂbmghne@s iTro-motreg)ed using

anadi zation process ||l _had the highest anodized | ayel
t hilcBnéss 131 0066] 12FABLUE 220067] 126 showt?9i n |TadRe 3],
t he gunfageg ropghfess [of {bRe anogiged | ayar s (wag23
nmeasured. For each coupon, aMJAﬂn%ic nmean-surface
rOLgﬁness1ﬁ€asure¥@nts werd made'®  sj x ﬁ@cationgTon
the anodi 2¢d syurfade. [Thetosur face12 oughness val ues f or
t he—cotponsywere—sihmtar 506811 H869—The—<caup

mereEaIsof %sted Egin tHéHHCI bﬂ l e tégp To Bg?form

the bubble test, epoxy was used to nount a poLy-gIass
[0069] ubke couphes aeveiaten lestediisingghe dipiondblatessr Tar pergrm the

a, 5. w.%HClL saluytion s filled ip,th . _The,.
oubbI st et e Lot dnal e baly i fins S Ji8 Pandeon of the
coupoR@NtAffEIAHFing2 aBRbbE HE BBIAONGRaS Filea IMheatapei ZRiE anodized

surface. 1nthe bubble test, when the anodization
surfaceavas obsvedifpetie gopeaianse i cANtNUAHSHidrbtbbigegrneration from

oo B e, T BRI, SEBR YR ) ot
reactsogitte BRIIncANto tdRl, ubbleds Thé time dntheonginabus H, bubble

testing. [0070] The co&oons were al so subjected to
genergligt wagdriaingiaed; fchpldbeGoupons sid pot genespte goptimgous Ho

bubblé’émﬂinaSﬁoﬁE%ﬁft%bl solution, which is equivalent to
Sea wat er. u

pons and D (anodi zed using process 11)
[0070pnd heosqupons werecals@ stibjesitexd to electrochemical impedance

spectroscopy (EIS) testing using a 3.5 wt.% NaCl solution, which is equivalent to sea

water. Coupons C and D (anodized using process Il) and coupon E (anodized using
process lll) displayed excellent corrosion resistance, with coupon E showing the best
corrosion resistance (highest impedance) according to this testing, and coupons C
and D the second highest impedance.

[0071] Example 2

[0072] Coupons of 6061-T6 aluminum without a high-purity aluminum plating were
anodized using the above-described anodization processes |, Il and Ill and subjected
to thermal cycling to determine the cracking behavior of the anodized layers. The
coupons including an anodized layer formed by the different anodization processes
were thermally cycled in two heating zones at temperatures of 80°C and 200°C with
N2 flow for fifty cycles. After the thermal cycling, the anodized surfaces were
analyzed at random locations using a scanning electron microscope (SEM) at
magnifications of 200x and 1000x. Micrographs at 1000x and 2000x were also taken

of observed cracks.
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10

process |11) displayed excellent corrosion resistance,
W th coupon E show ng the best corrosion resistance

w@ booghzres9 | npedance) according to this testi ngPCHIS2008/003971
coupons C and D the second hi ghest inpedance. [0071]
Exanpl e 2 [0072] Coupons of 6061 -T6 al um num w t hout
a high-purity alum num pl ati ng were anodi zed using the
above-descri bed anodi zati on processes 21 1 and |11

and su to therma to det erm ne the .
10073 dii6 M GierAGrs BN RS RPD Ry Pcrd! (Blisheralic
id Al r t f
acid ahH éﬂ’fgg?%gﬁﬁ%é‘t@ Ssﬁ%é\kdgﬁrh% I?Iﬁ %r@t@ |?ﬁ1vé§t pfo%ﬁﬂl) based on
havingwﬁraat iom@g st anebentof sarfpee arackss Te 80®dlzaddia)m]e f@mﬁd by the
ow for theth

anodiggioniigarsed! SisPlyBlatRi aliies Ess sDRPERaEee (B8ut ten

etk IdeRSit A the $HBAREAY én%%Frﬁ@d hesFrRIzdtiDRNrocess |
tunesg nag%|§ﬂ%§r?ons of 208& gﬁd 1000x. %ﬁcro r aphs ab@

(sulfuri®acid kaih). 2Db@anadizeddayerstfaksad by tbesaélooie@tlon process |l

aisplafhd i Ba okt oA SEhesSBoral i ci d and

[0074P UNVUHIIE thedimivEntieh has Bieehl dasefibblen ietiewith defesérice to specific
| owest porosity) based on having the | owest nunber of

embodimeris éhereat kswillreapprient ithospesidiedonrig asythahyarious

Ll S S
cnangBAOHEBbLPRaNEAT 557 o el SHABYEA AR shRTbtd g
departihg franothezssbgesyfathe dppemeddinyaitrise anodl zation process

I (sulfuric acid bath). The anodi zed | ayers forned by
t he anodi zati on process Il displayed | arge cracks
after thermal processing. [0074] Wiile the invention
has been described in detail wth reference to
specific enbodi nents thereof, it will be apparent to
those skilled in the art that various changes and
nodi fi cati ons can be made, and equi val ents enpl oyed,

wi t hout departing fromthe scope of the appended
clainms. WHAT IS CLAIMED I S: 1. An al um num pl at ed
conmponent of a resist stripping chanber of

sem conductor material processing apparatus, the
conmponent conprising: a substrate including at |east a
first surface; an optional internediate |ayer on at '
| east the first surface of the substrate, the
intermedi ate | ayer including at | east a second

surf ace;

19



10

15

20

25

30

a high-purity, electrodeposited alum num plating on

the first surface of the substrate or on the second
waeBazesof the optional internediate |ayer, tP@&r/US2008/003971

al um num plating conprising, in wt.% at |east 99.00%

Al and/or < 0.10%total transition el enents, wherein

the first surface or the second surface on which the

al um num plating is disposed is an

-conductive surface, and the al um num
WHAﬁ'iﬁ ﬁ/@&% |ses a process-exposed outer surface of
the comReMgRinurd-pldtBe c@h\ﬁﬂd@ﬂ%ﬂb&b@@t sRipRMEBha®dber of
Claim1, wherein the alum num plating conprises, in

semicandggtonmateral progessing Appamtos;mn%@mp@rn@tmmwgsm@:

% <007°/F < 0.025% Z <
038% toé"l"l\@ 'QaHQtS‘E %ﬁy%ﬁstag% Sy 50%’15%tot al regl dual
edreBptid/al ifterrhBgizaé arwn M [8hsikthe PS8 Hceodf thbalubsate, the

wherein the al umi numpl ati ng conprises at |east 99.99
Intermmlaxwaiy%macludmgoat lgasta seeend sv@acs:ti on el ements, and

D B30 BEpSR o 08 el

substratibet battee seoprd saa‘aeé omrrwoptwnamtefmadnamnaaﬁek Othe aluminum

el ectrical |l yconductive cer
i A

mat er i
plating. ce@prisig, i, W andldeasidSh 'rff"éj/ %Fé)r 1 %"r(f’ tota dif%rﬁ'ét'on
t

oSS U ey AR ST sy
platindlis dibposedis ameleszutsilyatmduonm sedscarara thet aluoahum plating

i nsul at or; thelnter é’{’ﬁ% is a netal |ayer on
comprigRs § PrEESSUPPRsEU e BRI o] BECOTRRRNGT i nam

plating is on the second surface of the internedi ate

| ayer. 6. The al um num pl ated conponent of Caiml, .
viher ei Fhe ahenisubisplated componests! @laast wheneiriheaaldminum

plating SBgER% i bR aa Bt b g% AL ¥ PrBbe Ll £ 30%F 2 01%

Mn, < PA% Ty, €QDYYSEE, 2 0M028% 74, & 0.86% saﬁom%%arr A< 0.015%
materi al and at | east one nmetal oxi de and t he

total regidualRlements.ing is on the first surface of the outer
portion. 7 . The al um num pl ated conponent of Claim1,
wherein the substrate conprises a ceramc materi al
| ectRte aluamhuheptedipospasert bMQlarh 2/ twiidrain thleudiufiinum

plating comprises at least 99.99 wt.% Al and < 0.01 wt.% total transition elements,

and has a thickness of about 5 um to about 200 um.

4. The aluminum-plated component of Claim 1, wherein:
the substrate comprises aluminum or an aluminum alloy, electrically-
conductive ceramic material or electrically-conductive polymeric material; and

the aluminum plating is on the first surface of the substrate.

5. The aluminum-plated component of Claim 1, wherein:
the substrate comprises an electrical insulator;
the intermediate layer is a metal layer on the first surface of the substrate;

the aluminum plating is on the second surface of the intermediate layer.
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quartz, zirconia, silicon carbide, titania, silicon

nitride, boron carbide, boron nitride, alum num
wopaosizegd and m xtures thereof. 8 . A seni condeCT/U82008/003971

mat eri al processi ng apparatus, conprising: a resist

strip chanber; a renote plasma source in fluid

comruni cation with the resist stripping chanber and

operable to supply reactive species into the resi st

I ppi hanber ; t | .al um .pl at ed
cBrrponEhe UBEIGE RIAES CEmAAReD! af CiRitbh VASTRIE rosi st
ﬁh@tﬂjtﬁﬁ%@ B6mMPHBBS & BaddBorftiohSindPaN oBRGPHHISN OF 8GRStallic

e alum num pl ated conponent conprise a
materiabintag tatiwitlintheehase portiop andanpidingithef firsbswvace) the biase

. from a.sem conductpr, su rate disp d._in i St
portioyByFises % REREEE bEpt ERET RS LB EBREEAAnl A 1 g metal
oxideBangonpri si ng: supplying reactive species fromthe

remote plasma source into the resist stripping chanber
cihetalurimynplatég sortthe bist sudaee af heneten§Ortios). st

t hereon; and selectively renoving the resist fromthe
sem conduct or substrate with the reactive species. 10.

An. al uThe wrpinuheglatedrontyunedit ofiCieini tonbdedinthe substrate

mat eri al processing apparatus, conprising: a substrate .
cCompiisRs adery Nk Matalial sglacted {r O%PW@PErP%‘ﬁtﬁt'Gﬁaﬂf yttria, alumina,

j di I Of; I : f -
auar, RO TRC Ao e el RSP BeL o, 1AL b nice
alumih@agtitrisles andmdixaures dtvereod hi gh-purity, al um num

plating on the first surface of the substrate or on

the second surface of the optional internediate |ayer,

erei i : r ; .
B R ASIPHCA6a SchlndspagayLan
eh eedist steplohaotetuct i ve; and an anodi zed | ayer forned

on the alum num pl ati t he anodi.,zed | ayer conpri.si.n
e R b R i g e R UL e
chamB&eard BpERibie B 34 5sly teaRRRES e @és [Htaithe ddsist sgpigthamber;
t he al um num
and
at least one aluminum-plated component according to Claim 1 disposed in the
resist strip chamber;
wherein the first and second surfaces of the aluminum-plated component

comprise a non-aluminum material.

9. A method of removing resist from a semiconductor substrate disposed
in the resist stripping chamber of the apparatus according to Claim 8, comprising:

supplying reactive species from the remote plasma source into the resist
stripping chamber containing a semiconductor substrate having resist thereon; and

selectively removing the resist from the semiconductor substrate with the

reactive species.

10.  An aluminum-plated component of a semiconductor material
processing apparatus, comprising:

a substrate including at least a first surface;
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plating conprises, in w.% at |east 99.00%Al, <

0.10% Cu, < 0.10% My, < 0.01 5% Mh, < 0.02% Cr, <
WQ203%1E8 < 0.025% 2Zn, < 0.06% Si, < 0.01 5% ACT/US29A8/603971

0.015% total residual elenents. 12. The

al um num pl at ed conponent of Cl aim 11, wherein the

alumnumplating is an el ectrodeposited al um num | ayer

conprising at least 99.99 wt.% Al and < 0.01 w. %

Lo p! l@n%ﬁt{etg'n%@i% T crrat agst BR el i ot sypstrate, the
internfeiaRe &y, |H I é‘f‘léQst d‘@@f@rﬁd‘suﬁfﬁ@e -substrate

conpri ses um or an alum num al |l oy,
ed bigh- plaraatlyl ykumldum plating endhe dirstesusfacel ofdhe substrate or on the

secon§ q?ﬁ:f %ﬁbéppﬁgrqg@%%ﬁpﬁﬁa%@&rc yﬁ%béﬁ&ﬁr@h rFace or the
secon%ll&ﬁ{arc@tcﬁw whfth theeal@hiHdm lﬁl@tﬁi@isﬁﬂs;%ﬁﬁ@ﬂ@@]éctﬂﬁa@ abfductive;

10, wherein: the substrate conprises an electrical
and jnsulator; the intermediate layer is a netal |ayer on

gt aehgbe Mie iinga ob e AN Bio Fiek i BaBudR TR
compligifga. froceddrexpbsed outer guafaed of e eomiponeht.Cl ai m 10,
wherein: the substrate conprises a base portion and an

outer portion of a netallic material integral with the

base ppgd bm?nlphg*ﬁg éon‘?ff)roﬁ'\' ﬂpof B d‘q%lléé]f—ziiﬁ; {Sr{eséluminum

surface; and umplating 1's
plating vofpeisesfintuieloat Ie;aspgmoa%l Al160.1%6 Cal,tﬂ'ri)ﬂlﬂl% Ma@t<d.015%

un, < BRI = Rhareh Pai= deiasocin i b 81k B obriai i 29.015%

total ré’éldMéltéléﬁ‘\en?é um na, quartz, zi rconi a, silicon carbide,
tania, silicon nitride, bor on car bi de, boron

nltrlde alumnumnitride, and m xtures thereof. 17. A

S duc or. mate rocessjn t

cEor + e luin B B BOBERL OERERBE! £ Wiein hesaiyminum
platings%%ﬁélécﬂoﬁbﬁb%&?ﬁmhﬁﬁi I'a?@r lé‘br‘nbn&nh@ #1854r899.99 wt.% Al and

processi ng chanber for supplying process gas into
< 0.0t wieYplotaliteansitinreslemegts, et bas aathlane@.ﬁ@f ghogbd perto about
200”adapt ed to energize the process gas into the plasna

13.  The aluminum-plated component of Claim 10, wherein:
the substrate comprises aluminum or an aluminum alloy, electrically-
conductive ceramic material or electrically-conductive polymeric material; and

the aluminum plating is on the first surface of the substrate.

14.  The aluminum-plated component of Claim 10, wherein:
the substrate comprises an electrical insulator;
the intermediate layer is a metal layer on the first surface of the substrate; and

the aluminum plating is on the second surface of the intermediate layer.
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~and

state in the plasm processing chanber; and at | east
one al um num pl at ed conponent according to Caim10 in

wo bh@sprrasia processi ng chanber; wherein the  PCT/US2008/003971
al umi num pl ated conponent is selected fromthe group
consi sting of a chanber wall, chanber liner, substrate
support, baffle, gas distribution plate, plasm
confinenment ring, nozzle, fastener, heating elenent,

| a foc k d . 18. A
A8 hoaTs Sbraiowielel Gmaoset SRR BF st ai e | n
ttH@ s@BEﬁ‘é@ ﬁémg%é’é Q'Ué%etﬁbrﬁ%ﬁ'aﬂb Lh oGRIPOHIIMSF a metallic

rocess gas fromthe process gas source
materuahlndaegrlaévvgihzibmb)apecpmts@m rthe @Iuweﬂmriloammlyﬂlng the fisstesuygiace;
to the process gas using the RF energy source to
generate plasma in the plasma processi ng chanber; and

Rhé%ﬂﬁﬁﬁﬁ‘?l&m@ is O tﬁ@rfﬁé'tcélﬁfad@éﬁhb@iuteﬂ pertioat or or
nmetallic nmaterial on a substrate in the plasna

processi ng chanber. 19. A nethod of making an

e cestie g AR EOFR Etpphefh TR R el sstate

compri¥fes mb@ramdl raaRribhyelecd fabmlthagfroap f:bhs"stlﬁgl iof §itea; Oélumlna
substrate, the internediate |ayer including at |east a

quartzs gisepniassilieer sarbite ditapiae pliser NHE, PRTGA- QﬁﬁPidﬁy boron nitride,
alumuﬂjnﬁ“ﬁitﬂgg‘ Bhatdi ré)g]trieh&oif' rst surface of the substrate
or on the

Le0Nd Surrace of the optional internediate
| ayer, wherein the first surface of the substrate or
t he second surface of the interpedi ate Syer on. whi ch

tr?e aMﬁ,ﬁﬁﬁwﬁr‘Fq%:tt(prr@a tefial proRessing %pparatu comprising:
ﬁl%%Hac dclésglﬂ Qe surface, the al um num plating
co

rirsing an o ter surface of the conponent; and
@ppicwesk Igasfsounce @ ﬁumdalwmrnlamallalywltmtrh\etMGsranlaLm'bnasﬁing
chamt%lfr%{j%gggqlfwﬁgrﬁia?%eégﬁ | a %(rjth%gq\i%rlng%{tagejss%é %F]amlf)rf ace
erPRF%‘r@?Q%%@Qrc@é@é pted'td @ﬁ@rq}ie the BF&&@% intcfhe gidéma
met hod aim 19, wherein: the substrate conprises
state |a|tlmerpiaalm>pr@aesalngw¢hamban lad@ and t he al um num

at least one aluminum-plated component according to Claim 10 in the plasma
processing chamber;

wherein the aluminum-plated component is selected from the group consisting
of a chamber wall, chamber liner, substrate support, baffle, gas distribution plate,
plasma confinement ring, nozzle, fastener, heating element, plasma focus ring,

chuck and a plasma screen.

18. A method of plasma etching a semiconductor substrate in the
apparatus according to Claim 17, comprising:

supplying the process gas from the process gas source into the plasma
processing chamber;

applying RF energy to the process gas using the RF energy source to
generate plasma in the plasma processing chamber; and

plasma etching a semiconductor material, insulator or metallic material on a

substrate in the plasma processing chamber.
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plating is an el ectrodeposited |ayer conprising, in
Ww.% at least 99.00% A, < 0.10% Cu, < 0.10% My, <
w@2085%280, < 0.02% Cr, < 0.07% Fe, < 0.025% ZPCT/ES2008/003971

0.06% Si, < 0.015% Ti, and < 0.01 5% total residual

el ements; the alum num plating has a thickness of at

| east about twi ce the thickness of the anodi zed | ayer;

and the anodi zed layer is fornmed on the al um num

plating usin m xed aci d bath contai ning oxalic and

P1F urRenglngl Ot shakng el e S GO RS SRS
semicbRuStdP pidtdtis iR§ BpPpaPas, ARRbliGRgand an outer

i R e

Ion o |ntegra?'vviththe base
paptidnatly Jomuning druidtergnadiatef layert ors at leasta firsleswéace of a

sunsi B SR T CETBbAE s Al e B SREPRFeiE ™ °
g%gﬂrg%@dgimg Bids-pafty, Reurhinust pRtinbastthef firshsugaé& bf the

substrate or on the second surface of the optional intermediate layer, wherein the
first surfacé of the substrate or the second surface of the intermediate layer on which
the aluminum plating is formed is an electrically-conductive surface, the aluminum
plating comprising an outer surface of the component; and

optionally forming an anodized layer on the aluminum plating, the anodized
layer covering the outer surface of the aluminum plating and comprising a process-

exposed outer surface of the component.

20.  The method of Claim 19, wherein:

the substrate comprises aluminum or an aluminum alloy and the aluminum
plating is an electrodeposited layer comprising, in wt.%, at least 99.00% Al, < 0.10%
Cu, £0.10% Mg, < 0.015% Mn, <0.02% Cr, <0.07% Fe, £0.025% Zn, £ 0.06% Si, <
0.015% Ti, and < 0.015% total residual elements;

the aluminum plating has a thickness of at least about twice the thickness _of
the anodized layer; and

the anodized layer is formed on the aluminum plating using a mixed acid bath

containing oxalic and sulfuric acid.

21.  The method of claim 19, wherein:

the substrate comprises a base portion and an outer portion of a metallic
material integral with the base portion and including the first surface, the base
portion comprises a mixture of at least one ceramic material and at least one metal
oxide; and

the aluminum plating is on the first surface of the outer portion.
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