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SEM CONDUCTOR MATERI AL PROCESSI NG APPARATUSES AND METHODS OF
MANUFACT URYRGUOBHZIZEOVPONENTS 5BACKGROUND [ 0001] | n t hePGT/gs28084p3971
sem conductor nmaterial processing, sem conductor nmaterial processing
appar atuses i ncl udi ng vacuum processi ng chanbers are used, for
exanple, for etching and chem cal vapor deposition (CVD) of various
materials on substrates, and for resist stripping. Sone of these

processes utilize corrog VAIRDH-PLASTETS CORMPORERNPES BFses and pl asna
in such processing chanbers. It 1s desirable to mnimze particle

and/ or et al SEMICONRHGTAR MATEBA L RREICEEEING ARPARATMSES A s.
Accordingly, it | glgsopahhp RRUAA GFIBNESAORE L SABBRIARLS Of such

appar at uses be resistant to wear when expos 0 such gaseS and
pl asma. SUVMARY 15 [0002] An exenpl ary enbodi nent of an

al unp.num pl at ed conponent of a SW mat eri al processing
appa?aft us conprises a substrate least a first surface;
an opti ¢a@d1}i NhahaweiPdfscni¥sidtiorthale®BpprocBSsihg f misshd@aer Mlatdriae
substrate, the internmediate |layer including at |east a second

sur f ace Precespigo-apparatyseeinsitding vp@sin pEPCESHRD hATMIESS RFRyusk. o

first s t I bgﬁ)ﬁ%e :

opti onallé;('l‘zni?lfJ ger’ (r?éar |tg'tﬁga Ilégée({hféhﬁ%% Vaa?ghagﬁ% p a@@ @%Uﬁ%@%glrﬁéteﬁlgﬁ on

W . % atsubsteates, 2RV Stistatdpming <Sonk0sh thesapraceasas biiline edreosivet and
wherein the first surface or,the secopnd surface.on which .the alum.num
ol at P ng ST RISEEES0REES G PRSI PAUCY PLOTRRTG W B P a s Saliedifud

al um nuripihaié pariicRaid/SeMmetal ROARSSIAaBNPOSSbstuted provssanrindhet he
conponent. 25 [0003] Another exenplary enbodi nent of an

al uni nufIPMAEEd RAGBGRB: It 57 desicaig LG BLASIH-SXRASEA COMRRNSERS §f fifh
appar al yppfiNes HeoreRistaitih Wilaf Wi iHioREd % sieipghsds dnd Blashidl. { ace:

an optio Intermedi ate layer on at l'east the frrst surface of the
substrate, the internmedi ate |layer including at |east a second
surface; a high-purity, aluni num ptUMMARYn the first surface of the

subsira o) f ; | ' I at
aye L, R b BEY Bine i B o, S FRA e AP bRbAL L e
al um nusepicndogtor snadéral psecksstgap s ratisrdoreirisgs asuhstraiey meklingak

R R I e e S N R R R e
out er sgubsiete ahetiftermedip@igntr including at least a second surface; a high-purity,
electrodeposited aluminum plating on the first surface of the substrate or on the

20 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.

25 [0003] Anocther exemplary embodiment of an aluminum-plated component of a
semiconductor material processing apparatus comprises a substrate including at
least a first surface; an opticnal 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

30 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



[ 0004] An.exenplary enbodi nent of a nmethod of naking an

al um num pl at ed conponent of a sem conductor material processing
appar at us VOPBIY3E8% optionally 5 form ng an internedi atRCYE2E48/08397ht
| east a first surface of a substrate, the internediate | ayer
including at | east a second surface; electrodepositing a high-purity,
al um num plating on the first surface of thhe substrate or on the
second surface of the optional internediate |ayer, wherein the first
surface z8bai-88 [é}éb%rrn@écﬁo@ thel ﬂanﬁmﬁ ryvetmgr irﬂ$§n&ilzéd1%ybﬂ&@rhﬁﬁ§h§tae

| ayer on which t'he aluminumplating i's forned is

el ect ri padtasscxpased puter surfeee of thergorapenanium pl at| ng conprising an
outer s e d
| ayer o:ﬂbétﬁg agﬁ%&gﬁ%%ﬁb %g,m?he ano%?%ﬂré?/&e'ﬁ ?g\r;églr"?'r%glﬁ@ %ﬁjdtéﬁter
sur f ace cofmpohenbdiinsemivoptattion ghatevibl pooqesisignap rpius cesprisep optidnally

outer syrface of the onent . . W N 5[ 0005 1G. 1
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conpri SI.mg”ﬁecﬁat&sby@{.ﬁc|aamgadtuk§a§wrgd@baalslmqa@@ e’ie@tbtﬁd‘e’sr%%lth d high-
substrate and conpri sing E)rocess exposed outer surface of the

conponeRurity, @O@@PUPI F@t"ﬂg P fgstiishsudaceneh thesubsEas Aran BRESPREsHTaee
| { t
an al umgp %1%? @mgq% %'?r'rr?ﬂ]ue?nf r%f@tfﬁ'éc% Fth@BubStAE B IA €

| ayer on atin the Internedi ate
| ayer alsdcaxrmmmrn‘anemgf the nterresdiatexppereh wbto@rthela{dramarmplatm@ is formed is
nent I i t es, anot her exe Iar enbodi
O e e e oghe B i SRR b dPatshg AR el
port | ON oRfE G BBHERt; AR bptthall pfeeting anidnddized |psterpvitdl oninuan glzaing,
al um num pl ating on the outer portion_ of tq’tﬁZS substr te an
conpri sﬂﬁga'&oqﬁ%lﬁé’?r exyssingdhe Quisr sufiers OF thg alvAEnwy [ 0008]

FIG 4 hipsikinglesrorBss- @Qﬁos@éﬁ‘iﬁ%hﬁéﬁﬁﬁ@@ﬂh@%ﬁhﬁ%eﬁﬂ aI uni num pl at ed
conponent conprising a substrate, an al um num plating on the

substrate, and an anodi zed | ayer on_the al um num pl ati ng and
conprising a process-exposed out eRRAWINGS of the component. 30[0009]

r n
chgln%er dnﬁﬂ@?éngur%?{ngggtgé%ggm???%: um nrlr}rgr{ﬂp a%ﬁ%hﬁg?ﬁﬁ)@ el:%@? gan be
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0010] Co ent of sem conduct or tyses,
ot rous SOPEHAE Ahd e Bld R RS oxRb Ed blor RLARES Bt 8 SRS

Sfem ﬁonqmmet}r mQr|||L@étﬁtemamghgeﬁxemplacw?n‘i{t_:edsnemaifmhaignbmmmratemr e
(0] the co onents are escr e erel.n e CO ent

wear - r eSPEPSREN ORI Sing fAUBSURg, an depiped hheabsGR AR

ar ea@'s edirfindmBl AgHPoR irié:mfe?mmawrangfcmmg:@ proEHEsaleXpRESE to@ter

processi ng apparatus. As used herein, the term "wear resistant”
i ncl udeSuriees stthrcemMPONgNYsi cal and/ or chenical attack, such as can

be caus hd . S, 35108 9350R BAch AP BRItk ‘i‘ff%ﬁ'é?ﬁ'mﬂum plated

process-exposed surfaces onents conp
subst r atempndemt cwapnsnr&gasubsm'ateoamludlggcmbaﬂe pertisth aodeamutéaperﬂoﬁ t he

substrat . The.substrate surfa at ed e an. ex ior
Surt noamtegrblieR HEbhat SariBHr b8F En AdtRkninhaGRAS BR 168 SuRT Ry bhe
apeps ur gubdifte @ﬂatdoﬁq:rléﬁ'@ Heravebicxgosed 00®Rr 8UfETSE ef th@rcdmpcﬂ’uént
exterior surfaces of conponents. The wear-resistant coati ngs_can

cover t 008k @H@iq%@s anpther exgypplary embodiment of an aluminum-p

component comprising a substrate, an aluminum plating on the substrate, and an
anodized tayer on the aluminum plating and comprising a process-exposed outer
surface of the component.

30 [0009] FIG. Sillustrates an exemplary embodiment of a resist stripping chamber in
which embodiments of the aluminum-plated components can be installed.



15 conponents. The coatings can al so be applied on one or nore, or on
all, accessible interior surfaces of the conponents. [0012] The

wear - r esi sWOIKBEISB? ngs conprise an al umi num pl ati ng. |$CTEBRA8/003971
enbodi ments, the alum num plating conprises a process-exposed surface
of the conmponent. In other enbodi nents, an anodi zed |ayer is forned
on the alum num 20 plating and conprises a process-exposed surface of
the conponent. [0013] In sem conductor material processing

appar at uses, process-exposedpegiall EHISESERIPTICRG") surfaces of
conmponents are exposed to on gases, plasma and
react i vE0GI®dci @empenentgetf isemieonsiucioadaiarial, prpmﬁmamaumesm@thods
neut r al r

vari ous bERRRGE SRS AB0 e P} B PetyBu 32 H e AT Her @R

sem con@rsieskinguihainitaire clizing opabodiore of meoéombm@umawldea;mbed herein.
including a wear-resi stant coati n%écan be used in si st stri ;‘)AR_: ngI
enthe

chan%ergﬂ?ﬁ%ﬂ%ﬁn%@fﬁw%? W HEAUSIENEQSE BUTAH NAC EeSIYP WaRk

ConponeEBﬁ]ﬁéhénl%@@%éd‘ir?arpq‘a?ﬁﬁé ﬁﬁ)c%@@nﬁb%‘haﬁ"fbe@ of Q@éh%é(ncﬂﬁ:'&ﬁ* RhRMal
pl asma er enbodi ments of conponént s i ncl udi ng

wear - r eplagesaingEswearatys.c A¢ usedseeini Wederm!’ ‘H@ﬁh"ﬂ%@'ﬂbi@“ﬂ% reaistanee

Gepost t PR AR chRinigHt PRack SRR e o ¢ bol it BT crgoR'

sur f acesndfor theosionsrogioh ©f precess@apesed eur;ﬁaccasess gas and/ or pl asnma.

The a 08/ 121289PCT1US2008/ 003 i Stant coati ngs,.on
Bmekiagh, S PRSRrIS Fr e arpeuate ¢alP s ves S PRt RpL Pl a

at tack pfast Bee BUASESBF BepRBetaty r'lfl'ﬁaCQﬂJShfaté P@re@epmm Soated cha®e an

apparatuses. [0014] Conponents including a wear-resistant coati nﬁ%can

be used%ﬁ@“ﬁbﬁ‘é@ﬁ%@é@nﬁntﬁﬁf’r ﬁﬁf&cﬁrthﬁhge%@ﬁu pheleprRdlyyapariyee-ud

| asma cleanln
Pond i Goins eeyPho SEPREPBITAL oF IRIERG! G 8 e e ES8 BRRE © na e
| i ke), oompesests. Sthei \p@arrr@s;sta;ﬁegstmqeergcqvanéhengntarre ejetiorsauriack % na

I
S0U1& ) RBEnE i TR BRLYS LR B 4D 608 B loPEl T o
Dependl ngemmcéﬁofﬂmeccanpbmtructl on of an appar at us the parts
can be, ha er walls, chanber liners, substra PF Erg)orts
e

baf f | es[‘{oé%é W@Ph@f‘ﬁt%ms‘i?&!ﬁ%%%'a‘pgﬁ%@{‘raé‘éIB'“é'E%8 a8%¥%e the

shower heﬁ%oelrﬁeﬁté ome)asuraﬁtﬁm@behhg l@ump@i@ee bqe;r@éesse@ﬁpdéeatsrulrr@ué ioPthe
ri ngs, chucking nechani sns g., electrostatic chucks), focus rings

for subsemapeeriudpothes e 'W@EES! ag anpdizedriayes is frmaden thesaigminum
Pl asgma @@gﬁggﬁd%%&éeg%ﬂotge e;faeeeagdreceﬁqm@e&m §n@fe or nore

exterio or Interitor surfaces coated w resi st ant
coat i ng[0013] s dnsemitaiuckortreateribeprone$sing appanatusess pracase-exposed (or

ccor di ore-anelsEishrces At S RO BRSO R prtobs
t he conpasenpldddfa andpsactioe spediess Em@tgatcéodé,ﬁadi@elsuﬂhﬁ@na apdnianioas

112 and a wear-resi stant coating 120 on the surface 112. In
Lhe oo Rtome rBOMBRPoYIBs 68 JATCGUAN PEZESE Hcharoal an HAHAUS ati ng

CONgM | SHREMRA R—i»étcﬁf;n§ HééLﬁ*Qﬁtﬂe?ﬂro‘éEséﬁg of QQHPI%ﬂBbct%PQH bdtheSUBSHIAL €

110 conprises an e ectri cal conductTve materi al
el ectri embw»rnmta@étha/eommmntaiang)e veeargeaiblant cmmrm ¢an bejused in a

pure mne r

sufficie Feastlst%irecgfn qa ﬁé%rn |'é\)? né“ﬁ]; ﬁgréé{%%tsgoép gg’%n@%% asthe

gr aphi t egmponentecire expbded tm‘eduti.\le spe ot g renmemagmerated rasma. Other

electrlcall - CO du ve ric terial lary.nmetal s tha

ised t ooRbPieS &f bie SorRoneTs il o utasiressEn, Sodulbrd Beuise

steghs)p la@h@ﬂe@@t@r@@dd@bumrﬁtaﬁbmde@y@e{;ecgemue‘éﬂl va epdsﬁforna(wmyand

metal s, such haf nium zirconium tifanium niobium tungsten,
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-
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WO 2008/ 121289PCT/ US2008/ 003971 i nclude SIC and Ti 02. Exenpl ary
polymeric materials that can be used to nake the substrate 110

i ncl ude coW@REYYRESHarticle-filled polyners, such as. catGEIRSZPWNINE] e
filled polynmers. [0016] The substrate 110 of the al um num pl at ed
conponent 100 can be 5manufactured, e.g., by casting or hot working a
metallic material, or sintering a netallic material Ceramc
substrates can be nmade, e.g., by preparing a slurry of the ceramc
mat eri al . ] r the; Y i

hape, - SeupanL LGNGOl biodltd e chBnfcdl RebrGihve)

pr ef er alaing/dr @hyreidal attadkeofdha processidxposethpurianss. of 10e COODhens in these
al um numBI %ied conponent 200 accordi ng to another exenplary

embodi n@RPAEYHown in FIG 2. The illustrated conmponent 200

conpr i s§s0p]s ubsinpahentdlifcindvyrogwaastasias cdbling ean ibet ot apardtayey
230 forned on the surface 212, and a wezi\r-resi tant_coating 220
formBd & RETIMINELRTEYS RIPCeSReS| RElUFiRE RlarRe plighdld ofgpmiepaductor
wear-re 1 i i :

ompr | oo b b R R R, SePOBgh ol fistorals (0.
210 can @, dVR| BECMIzand ihelieduert iesist aiippingairogessgs, (ed- nasing an

el ectri - i 1 I . e J . ,
or o meBrrgoia Y BT Lo f ey EChEhg dahdas PR ARG R g
t o al | owehlisonaeator vesers! fat pawhtisptay22 O stratdsearfdothedittes dde enalirigoon the
on tBe surfac 21% o{, t he substrate 610 Bg electroplating (e.q., an
ol edfr i e Fsemlieelion GE RN spRar0g PARS SP0REna . Ry ol

i nt er mredhamBel MYRE, Adbtdate 80pRIrRS baffRa!(bYy GovUdEd iy ehoRbridadl cléGrdtie
a netal, electrically-conductive ceram c or e|ectrically-conductive

pol yner pss&inblias 2kruer s showereas eleakkeded ganAgtiutionlatke. gas
vear - I egistidtion 'tE@f&ﬁgbsﬁféﬁﬁﬁ?i%ﬂs{@%,Oégﬁétréﬁé’tiéwgtfsc@slﬁn foR

made of ‘a materia ectrical 2bconductivity to
be el ecsubgtaie edppitts dastmaziasi fastenaigcheatipg edemenlss pladsenappkeersiand

220780 U0 mii a0y SR AasdIEPEorder ke A5TGr g AMacse Tbated
el ect ri eathla/weanmisidtamecomihg! ilmbometemsodiments, e entired @i uiface®f a

stronger bond to the material of the internmediate |layer 230 than to
the mat 6PTMRPNEAISL G BR3Pt e 210. The intermediate layer 230 can 30

be formpshan tAeakmihasepIakd é&mé&ﬁ&ftﬁ@b%c@&@iiﬁ@’t@é}Yeﬁéﬂane

process, such as thermal ss)ra ing, electroless plating or

el ect r opmiodingentds showepo&iGi bnAgrsbewss thesepmppongot 100 comprises a
2008412 7 ' ' '

or oPdr aBF5oase fg TaUing oayrfae L2 g S b SRR Sl 0 BB o
whi ch t ke swrtacer Bl slindhe ecaidimgnt 20e weal-masisant doadihg]128ris an aluminum

al um nu | at ed conponent, 300 .acc i t o _anot her, .ex | ar

ebod NG SOUGRITG 71 P’ Sariacs, 228 of fhel et 108 oiTE Sitrate 110
conpr i sesmpribes R BNdodicaligddndoctivedinagrial. bRRE eReridalip-cdhduaivé matepial er
portion 318 of a netal integral with the base portion 314,

wear - r e§R P8R Mkl matesiad (e, 3 gurR-Me op a8 @lpyk or §1r20rbmeﬁ{€c ggtel

hoar ol e su R ARG SotdRIAT 1S B8 SRERCRIT Suhil qraphite. an

an out eelestricaliy-eoBauctye cemamipimptatiahtor3oelectrically-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

30 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



10 [0020] The base. portion 314 of the substrate 310 conprises a

m xture of at | east one ceramic nmaterial and at |east one netal

oxi de. TheWOP®WW2E28Pmt eri al can be, e.g., alum na (A 208T/UFIE0F71
zirconia (2Zr02), silicon carbide (SiC), silicon nitride (Si3N),
boron carbide (B4C), boron nitride (BN), titania (Ti02), alum num
nitride (AIN), yttria (Y203) and m xtures thereof. The netal oxide
can be, e.g., a transition 15netal oxide, such as copper, cobalt,

zi nc, nidighe sr@'aa&@n ékExerE %%L; Qm&i&%%ﬁggltﬁsman 6588 XS HidkeThe

the ceramc material and els fornmed into a body having a
desi red ssnbatp@te ‘rm@anelhdge:ond@@twer@artldefﬁuad|pplymerse@g§uas garbaoarticie
met al f"‘i P fuse to external surfaces of the body. The netal
oxi de on"'t BOQ’U}%’ 'ce of the body is reduced in a hydrogen-containing

20 at nogotrBle Tige pulbsive 1t1be:flttaeyerumjﬁunmlaiedazbanmunawlneoemhme 316 of
t he base ortion 314. The netal provides an el ectr @“ﬁ_ Conductlve
sur f Ace "RNUAGHIES: £ wRBFASING Al warkingia e B ring il FNEBSS| | n

the exenpbafiy n%@ﬁan%ranﬂ@eubs%%@es 3,9:9 belrh&delel ﬁﬁ‘réﬂa’#h@r}ﬂsﬁ.{%fﬁf%

the wear-resistant coatings 120, 220, 320 is a -purity material
Pref er at@le;amm@atgsabanmfwnmnglaagreﬁg bedhtiions the ﬁww gaatdeélﬁwﬁhgge cRyich

such as 25 o bygRG i) EThAkY Tie B8 bofipRklis ooty (i Ed e Ehape

vvel ght pétheecampamentor nore of the following elenents: .5 0.10% Cu, 5

0150. 50,02%Cr, 5 7% Fe, 5.0, 025% Zn. 5, 0. 06%
o 16" 0Tt AR 2D Bt BPaneT SO0 A AT RSP RIER
t he 30alemﬂdaﬂm”e@tl |§tsh6@nQﬁ'FldBa§ZeTﬁe\llﬂfﬂraltéﬁ/\térﬂb@heﬁtm&tdmmdﬁ al
content, e.g., less than O. 100%91' ess than 0.05% I|ess than 0.01% or

| ess t héﬁbﬁrﬁgﬁ’;"(pﬂla"\m asurface 2h2. 3 intered '%r‘@@ﬁ@é@tfpvne@ 18 the SHifAeen
pl ati ng 298N, ahfsireSidRak 8844/ DY0 §& g’léaeon Lsanstd 29@ o?ﬁ{e@i’ntermedlate

cont am nati on of sem conduct or terl rocessi ng chanbers
cont ai nilaygr @36. diherwear-reistand ceahmﬁaatcgmprlaegap ingnuptatiogn pl at i ng

i t
i 1301 SOPETRNERrES R SR 24 Pl el B R RekRe 2 Y e
dlesi red antmétycallsrtcrdurgmt’ e ?tagbrgatw(s :gc,ait mpfjabrmmt{leslly-ébr:ﬁlmua@:clgramme)r
al um num tin site el ectro ition. (also.ca
21 oot r 0Bl SonduARRRRTPEr D6t aitPUR BT dTP GBS R edgptioa
el ectri ‘ééhbﬂctﬁfwwgﬂéw%@Wbﬁf-réﬁlﬁaﬁtr@a(ﬁﬂ?%o%%e'fBrrh’e@saﬁ’@Fa@!&ﬂyf\@ﬂhe
4,032,413 and 140, and techniques tor electrolytic deposition

of hi ghspUace 31apiiiensihsiiate AL by ﬁmrqpiatlogse oRaAreAlieCiisa! ingglator, such

5,0 9 t he di sclosure of each of which is hereby
|ncg§po%§f@@qﬁy rgﬁgreice inits entirety. Interior and/or exterior

sur f ace§0818jt Breintermediatbdaydrél30rie @naglecirically- mdmasmmatqamza.]g., a

oxt or naP it PRe AT GERGT P el or. 0 8alrEb - Fhclige PSR Ty "

possi bl edhb@sae s suitsicel 213 ang alibWethe a@tar-mlgtanmaqmggzoswde fsmed

thermal spray techniques. Accordin Iy, usi.ng el ectroplatin
pr ocess &¥ef Herybire Wrer gwads aie %Pyﬁ'ﬁ'b@ha‘&ﬁ”%”fh‘éﬁﬁ'e SHtiRBLr of

par 55 nggenﬁiuéti,ﬁy fbe RAdropRIAA. gqrhéweﬂﬁeaaa@ IBf¥E230"8arBRO Beeap Slelth
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 ¢an
30 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



[ 0025] The alum num pjJating form ng the wear-resistant coatings 120,
220, 320 20 can have a thickness of about 5 pmto about 200 pm such
as about SWERMSH2BEBUt 20 pm Preferably, the thicknessPEHUIHE@/063971
alum numplating is substantially uniformover the surfaces 112, 212,
312 of the conponents 100, 200, 300, respectively. [0026] The

al um num pl ating preferably contains, by volune, |ess than about 1%
porosity, such as less than about 0.5% 0.1% or 0.01% i.e., has a

densi ty skRAYD 2 THaNRIARERREe [y8r DBS N SreférablydBiaéd ¥n WMe BRfreduERUM2
The al um num pl ati ngﬂl s preférably also frée of defects. A |low

por osi t pf theveubstrate &l diowezehisbibaeasiesigignbesating 2disdpreeds with

t he und 1N / e i , i j ects
hoai nat TSRO I SRR RO ibBt a0becBldiy R BBt biEnBlzpy
aggr essievthagiimesipbeshewn i3FIG082 The Thestratechtompomprat3i00gdnopnisasg t he
wear -resi stant ,coatings 120, 220,. 3 can, provi de goo dhesi o

o eh g Rube e DheRg Asse Bamon 314 B0 4 Siteb RalRga & IR el
300, resnegrdl With\the basSe gbﬁmnrtm. PA 3fdanesisanbEodtiig®Zh is\6rmed on a
2008/ 121289PCT/ US2008/ 003971 di rectl%@on t he substrate 110, 310, or

on tho Fhererdlz of £a auter pordion S4Gaf e SUpsirise @ 1Rayn i pOGHENGNT he
|t or modeal 2oy SURE CAAhE 20 G T5Brdan ShmindRREld dniicifl e

al um nusughee B24 optheviaiegormriti3@bl e adherence to the substrate or

i nt er medi laver w thout Jri ar, 5rougheni of the substrat r

|t 80 el adl | BEPet i i s SIBRRIR SR S 2 RE & Aleast
Er eL er ?bhﬁ,cﬁ]é)?ic&hﬁt@iiﬁumfd)é%bﬁgol’;tﬁme@alﬁ;l)tfdei. frmtémrm ﬁtﬁme}ﬁhyﬁ

ond streng 0 the surface(s) o ubstrate on whi he pl ating
is for nﬁtﬂ-s@léﬁ“'ﬂ%&f"?qgeﬂu%ﬁ% spnig (gﬂﬁd %'{“F%h@@rg'qe&gﬂél@”‘&%f%tﬂ%d on
t he subs&i@ahe WAl i dea I hifkiddhe
substra elglg%}l E?Hgﬁ%ﬂﬁ{g? (géﬁ)égo\?}éeﬁl g;gi@(eém ggﬁﬁgﬂ?@;’g&? rﬁg{n e?lglldae_?i ng
i nt er f aGAN), Yt0GE]Oshendatduresthereaindhi rogtat eddacanibeutal atiengition a
SUb%éraPrFeté’lr%iidH %rugﬁ‘é'sactogpka@%gbaft% ,Cﬁic%l %né‘ﬂ?%ﬁieate can be tested

are ate t

by bendi ng the dl um numt substT rough an angle of 180 on a
di anet efogxfjal Inttbe ehdodimekin dssmoftuchef tse lbetanait anatatiall arichmesal lixideas e

fractures., Fal]own racture, .t he.al um.num pl ating 15preferably has
2 out 11 Ermeaptos boubEED & fesried i Brea B YiRaeY By im0 et ached
from t hgrgpelséd & ease thagRetal oxifé &6 AREica e ekRy®dl stifates of e tody. STtas p
i nstrunment, and shows no visjible separation fromthe surface under

magni f i Bgtalexidg oo ihy surfrcenidhe bady Isfasbigeddne Siygfogenscontaining

al usg n MR 4

usg%@i ﬁa%rﬁéﬁrﬁg? &EE ri p%?ﬁ%é%%ég&eﬁ%gszo senélugfgﬁg%tsoorhﬁr%%%??gpngﬁ
pr ocessBif Appanelaliprovidss axelaplrieallysontbmtive sedateipn drichtiicoweapl asma

i's geneFeasﬁsqgntrc%E%Sls&oa}ngﬁeacc.ti ve species are introduced into resi st
[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

25 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

30 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
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stripping chanbers to renove ("strip") resist fromsubstrates. In
resi st stripping chanbers, process gases that are used to renove

resi st natWOi2498/R228 substrates can typically include CT/WE20USH4TNEE
vapor and fluorocarbons, such as CF4 and the 25 |i ke. These gases are
not corrosive with respect to the alum num plating. Accordingly, the
al um num pl ati ng provi des corrosion resistance wth respect to these
gases when used as a process-exposed surface of conponents in resist

stri ppi %ngmaﬁgﬁétﬁl_c&ﬂ%ﬂiaﬁ@h Qﬁreseg?é&iﬁéiu%fdf nﬁ‘étléﬁélli grBBsSsiRd chdfbers

al um num pl at ed conponent can used in plasma etch chanbers or
deposi t icontastingrioee or srore efith pdupenentsat eri al processi ng appar at uses,

for exa I - C be
exposedW%l aﬂrﬁ%g@%ﬁp @'?'aﬁgglg’@%%rpég?g?as' n @@?% glﬁgﬁge@c i nrggr[ﬂV\O

ﬁ0|08/ 12hﬂ8ﬁﬁ’éﬂ_ié§é329@8é;ﬂ@r359§djtau@mH &Rie tgbté?revhﬂeecafsaugﬂm ptatimgbe )
al ogen-cont aj ni ng, speci.es,. e.g., r an that are corrosive wt
s nget nedng bR ARk B e escilic bty fonsat, PlaGRly, i

however g BRinUELHaBSg %&Eﬁ%ﬂe@b@@&ﬂrﬁé&ﬁ@ﬁ@ﬁ (4180 B BRcEBpRARE PN

resi stance to these gases. 5 [0031] FI 4 illustrates an

al uni nuheghainees rmiererserasitionof slumingm @n akstrizally exedysitiypynaterials
embodi e db8ihedAR P8, BSRAL NDsA4 RIS SI D CIRIRE Y teBRABLERkr

deposi tion exanple. 1Tnt odi nent,’ t he conponent 400
conpri setecrogtiosiepasitiord b highepwityaluminesi areatescobed imlg. 2L Hatéol Nesl on

t he subst 410, T r-resistant coati 420. co ises a

al untnu Wa??1nangl§éjbﬁod§€g]%ﬁ'5?ﬁ’éufﬁ)°§%ﬁ$‘aé}g~mi 'So?e%hgl%%%‘?ﬁaﬁdeby
410, Qnﬁefél‘brﬁ:@qmité%(ﬁtifét%/.e[ntér?& dr/orektenon irfaaby thatume plotd bg 426 and
conprising an outer surface 424 of the conponent 400. The anodi zed

| ayer 42ECHPBIAESAN 88iMAUEEe to chemical and/or physical attack by
pl asma zm&ﬁr EREROSMS BATRSséLchn beBedatorf dn BlirkthasBaghg Bn
an e 32 he

chanber mat er i al position chanbers. 15 [Oomﬁ] In_ t
enbodi menternaliendéaristernal sufaces thaliare difficud, ar evemoeh pRsaiiedo aeeess by

¢ q Ny ) ) . ! ) ¢
subder abamE T et Brlefirifids, S9ch 4aiBEMASIR, RERRRLES, bEtaR Ry 1
or an egsmgré[ieﬁfodlmm ;?boessdm tmhblﬁh tW\;Vﬁherﬂsli)sittalaﬂ ({qa{iggg,chmﬁmmced

t i ate er is ne suc S e su ra an
|t or nediaier ohYais 934 SHeftnt datt Gondilsgions oa) eyBufe M T8RSN ng a
metal 2@q8iey |ayer integral with a base portion (such as the

substrate 310 shown in FIG 3). [0033] In the enbodi ment, the

al uni nufR9RBLt i The aksinegmplating weMinghRiveR pasistant faatingsa] 20, 220, 320
Prekgra ) i !

ot 805 G a8 BIKRCLR Rl oitn 4 3pBARN0 B sfon, g8 apbyrI it 1o ol
such as 26 199. Pesfesatlyirthe thickrkse ddithavaluminpiagilating isswbs@mpiails eniferm

i gh fal i : ) % Cu,
50 T00BNG P8 syrBResd iR 2K g tes WBaehnefis: 1, 206750 Jespertvely
Al U MU At o 450 T of S ALl pLat et o Lpe SurT oo AL af 1t he
al um num pl a _
substr aP@'p%itM’ ﬁ%@%@?? 8&%@%‘?&%0%%%3‘5&?’ dl]'ﬂi oahBaN2E S ‘?%}Fﬁy qﬁ% can
be Hgr n‘aeg%chag i Wébféﬂ@a%@ﬁéibggnf‘lﬁéam‘niﬁﬂm. Sthesalubrhie phtRGiigi ng

process. For exanple, m xed acid and hard anodi zi ng processes_can be
used. Theefarabvalsedregrfdieiects| jew Nosogibyr level capraindpizs) gpntact of

exposi ngooie SeaiBefie s i inBlRplshiig S15hn 0 AAERAEEIE A mium,
plating protects against physical and/or chemical attack of the substrate by such
aggressive atmospheres.
30 [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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water or steam for exanple, to form ALOOH The anodi zed | ayer 428
preferably has a thickness of at |east about 50 pm such as at |east
about 75 pWP 20@02H% 200 pm 300 pmor 400 pm During aRSFAVEPSEOT
the al um num pl ating, the anodi zed | ayer 428 grows fromand into the
al um num plating. The alum numplating is fornmed on 5 the substrate
410 with a sufficient thickness to allow formation of the anodized

| ayer with a desired thickness. Preferably, the alumnumplating is
for med ' ' At TeTh
tui co t ARebEoT MR IR BIE R0, 440 oF ob hEIERRLANE] g 250, S8R Y

f or mi nghehiegamedoasy roeghened2Be substrate siudfaca diRpB 82, iragperdigelyt hethgear -

10 resistant coat,ing 420 ¢ b sed. | C h nd. to
gases alpgredfRdnid i AR L BPoBRTET S Mr ELERRH e

al um numrglidds s\OtabRbadiierthee & thel substrateadh inrdh2Qiste myer sattoat prior
process-exposed surface. \Wen the cqn‘&onent. 400 is used in such etch

char®er 0UGERRG:Y thasURBEAPRIRBIBETIAL BUR" MhidbpRertEs AAfitoRahpracRas
| TRUT i € Lhs. Sefirasy! HRMIRR PRAY has héuificies-fiBhiddiRskalodg { he

15 perforiance an et mes troni ¢ devi ces manufactured on
sem condirength toditeserfacais) efonsubstnate ponwhich theadating isgounadiseel thatd
waf er s i Lt j I t i y

ol i m naiban o5l BEnGSibAsnE; pBHEMFRTbIHE Bhbotfd i3 ARl
conpr i 'splating fais cohesivalypfi.at,iimthecsutystiate bglkapd ookashesiyeg €ick. satrthaece,

and, enbodj t f the coatings 20 conprising anodi zed al um num
conjp(fi SFHBS%Q%@EE@Qé'ﬁ@f%Bé)ed. surface can be fornmed on netallic
_subst r ajgRg] hathd adfesiod RESHth b tha BLAlInGAM SN tbhasuneatder hi gher
than a rmaxi mrum acceptabl e content for a process-exposed surface. The

wear reliteimgdiatedayardgenedian aupdskata ean pe trded Ry bendingrtas siumipym-

met al s E%g%ﬂoQﬁéé?l%té ﬂ{FBM&H' ah raﬂglr%&‘;keﬂétlﬂé ﬁFa‘?n%fég/ SQMI% 4YEETHIAMRSs of the

pl asma r energetrcvions onsequen ontanm nating a
pr ocesssebstrdbe untiifbe sekairpiedradtires alFoidwing frachunen thecalnmirurh @lating on

non-al um allic.surfa ch I t.ai nl st ee|

Corig o BRI o SRR adisn Eir e s RRh RPN R ietthed
sur f acefronfFibe stketrplessurfae bradtemediateciapr sWeke with Mshiep mktioimenmand
bal ance 0.04 - 0.35% Cr, 0.15- 0.4% Cu, 5 0.7%Fe, 0.8- 1.2% My, S
0. 15% MaNOWS no visiljgsgparationdmmrine g ey, epndficatisn. 15 t ot al

resi duafggily ”Elﬂ{esexemblﬁqﬁéhﬁﬁdihﬁ?ﬁﬁB%éﬁl&@idﬂgﬂg[a@q clzggfp 88t 100, 200,

characteristics. Sone ot’her alum num alloys, e.. al um num
(whi ch 30@phowadn FiGs.vik tod cawbgyusad in 8 resigbsyippingshanisyofe, 5 0. 03%

28 gsehifolfuciof st oldcesiohinralls hgistpic s dpstyileg el U

a | ower beioan plasnanisgen@rated nemotely bad ré&ddive spenies ame ifitiducatd entpaoesist

machi ni ng. characteristics thap 6061 alum num, Formng the .. .

Woar - ST BPUR AT 48 FEROURL P Trist Lo Sias Bl S ebaR SRR um
subst r atRamBer$, pro¥ieb9 B8 izt brdusEe i Rinigveriedist Aiabid fim eabFanest
shapes, and use of the _alum num plating mnimzes the potential for

f
transi t Combmigaly indude ez vEieorans anEdiinmocaPens SUChES G +and the

deppet i) PREELALE HERRALERALIVO it b8Rlctto Hd émrrhmmgmm%r. 530 in
whi ¢ one Oor nor corrponents avli ng an al um num p ating co r-sing an
out er shctardimghf, théslugrnpamdatincpiovides esionresistansenetit espaat lvave a

truct i n n f Fl 0 f e | e. . The
Fest ot s Ysth MRl seh A pRR8sEeapbiBn st heaio BHER Bosl
Pat ent #&pipbingashaptbdrebl i cation No. 2005/0284573, which is
[ ted herein b f tirety. As shown, t
oot s LB o et el EDRnerts of st oialge SORuEShI et be
Fﬁf%or ;3gbriﬁiédu?l?}g%sérhgl‘:eft%rﬁg@ﬁber%‘ﬁ?ﬁéb%ﬁoﬁ WRBRIYere8Ps@ohdi@br Ridderidiny
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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15 resist stripping chanber 550 that is exposed to process gas and/or
reactive species, such as the walls 552 and 554, |iner 562, portions
of the sub¥WOrH¥a28§Pport 560 and/ or baffle 558, can i nclQiAES2H08/003971
protective alum num pl ating, as descri bed above. These and ot her
conponents can conprise an alum num material on which the al um num
plating is applied. 20 [0038] As shown in FIG 5, a sem conductor
substrate 564, such as a wafer, is supported on the substrate support
560 duri i s at
200, Ut BRSeAE sho b 12b885d o WIFIAER SAtal i 4 i shBt
st ri ppi A, thabaressnrrobive wilih sespecktosalppinum Se0aceth Aocnqhze@eltmnum

o oo o8 RS AP0 5L R OB SIS SN pd0 BRRAGA

desi redrégmpec@twmsdlgasgg, the resist stripping process. For exarrpl e,
t he subst%é %f n be maintained at . a tenperature of a ou %
to aboul®@ddc Eusrf@\?%?“@ﬂwwﬂha'ateﬂw‘éo@ PrReHAU0 agsRr aa @“Ot er

intr Oduﬁﬁé'm'PPatrg gﬁf%d‘rﬁgﬁt\’tﬁgt Eérpﬁé bQ@d irf& Eﬁatsn% é!cﬁ@ﬁ&%ﬂé?mx%teﬁﬁo via

an entry 6 in the sidewall e substrate 564 can
t r ansf eﬂee@smmehamaeu dov exanaplgo Im H@ erebo@mm.rthpmon@meahﬁ@@ CQB@FISGS

froman %@E{r%o@fg??&% é’ac‘rarég@@% %%tmagt £4 Fb‘?p{eﬁsqﬂhesélfb'spr& te' 410, The

chanber asme sour
ar r angedeianrédistadt coMlingOIRY dhRasHGE msmmahmmmz;mumum fhen with

the, resist str I C anb 0. The sour, 570 uces
o ethe’ shtad e LI SIRTRH 4 10 2ind A pfed 2 b RAoE tie R kS
chamber ahff'ﬁ@ﬂ@ﬂblétﬂ%ﬁﬁ@ﬁﬂd%@%prfgh@ dreegiet YerfaRes2L of B BpdrRFt 00,
fromthe substrat he illustrated enbodi nent of the plasna

sour ce 3 anpdizaddayer 4M9é'd§ﬁé?§§taﬁc% urhemisakang(r ahw%@secbay
source BERmalBiyBRESHSITOUESS: R4, [iBR RE Afih sikibihallicn ERBEraANY | S

preferably a mcrowave ge era rowaves, represent y arrow
578 ar agberial yiepdsibgntchemipecs.owave generator and propagated thr ough a

suph? 1 ol00rlc dodh g strtRARRIERR, 8P fkn dBo T SRH Tnd Bnacton.

572, V\h&)“rmeﬁfuangﬁﬁnpmeeﬁwewcmﬂilty-lttbﬁdtﬁdlﬂephal&ﬁal @lah esgye tsbbstrate 110

m crowaves Ive _specles pass thr eni 584.in

el oL EeRin B BB 1o aB BeasieI D ap VAo aL o 56 ClmuRrLEaalor o

di stri byuhesh Adelebfich éhd@étrvbnmbﬂae@a@r@?ér i8F0rrhyd tsh,enta%ffhb%uﬁéﬁaend

strip the resist. Was products generat ed urlng resist stripping 15
are pungé‘aaadtmt@fmew@te @yaszi’:&ﬁh@\ﬁpum@l&ﬁanﬁ@ sgBgiratecommisighamstal

POrbe® 589@5151%5%@%5 gbfﬁ?ﬁ?&‘tlaﬁ% Plad e LBGILR %sﬁ&ﬁ% H'gﬁgq 3).

passages ttavrol radi ation can pass
Li ner 5p®333 dddipe embtoaﬂlmemm, thezalummrdeimmgmamsm‘reMIﬁy adligh-porityhe

bottom surface of, t ver 556 _duri.n sist sStri o
The. 11 narieil” Ebeteratiy. g ShamRimubahie4ns spdiorises b st aPod Ehas .
pr oceSSammsmdrrmé pesferdbly actieatitatiiud o d9 WO Slei@iurp) Aidgdcdd 9189taIhe
| i ner 562. [004 In an exenpl ary enbodi nent, fhe process gas used to

pr oducealUFiNYErihe FHEMMPRHINGSR0 CRRIiSe, INWEIGRT PErcent; qnecor HPe of
pl agare ﬁ*eaﬁ)ﬁoﬁiﬁgtelér?\%ﬁ%@ e @é%% 1 6HQ09XNBER (. OFHAS, an%zw@:r
speci es, into t ‘e interi 6f of the resist
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
30 suitable anodizing process. For example, mixed acid and hard anodizing processes
can be used. The as-formed ancdized layer is porous. Preferably, fluid-accessible

pores of the anodized layer 428 are sealed by exposing the ancdized surface to hot

9



25stri ppi ng chanber 550 and react, with (i.e., oxidize or "ash") the
resist |ayer on the substrate 564. The rate at which the photoresist
is renovedVB\EORARIZ8P r i p process is referred to as the "REWUROH0HTL
The process gas can have any suitable conposition, such as an
oxygen-contai ning gas m xture, such as an 02/ N2, 02/H20, 02/ N2/ CF4,
or 02/ N2/H20 gas m xture. For exanple, the gas m xture can conprise
02, N2, and a 30 fluorine-containing conponent, such as CF4 or C2F6.
N2 can NhgRe [BYe

Fespect AR, K BRI T NOORD RSPV, 12 HéBrably g
such as aghishnesseof atredsirabont 60 Iy, reychaseatiledst @bout 75 uhe 108tiro, 200 PO

Bo0E 2 e RO BT R LSy MR e
errbgdl rrg,ansgr@ws ]g‘f’om ammmm SlueRApImni Sathg. armaétum[mwmmétatg Bdomned an
anoal ze ayer or

| | d d |
provﬁdeéh%ﬁ@%"rat%g&“é!hrq 8¢ §'a9f‘gﬁnl'g}i§u‘r&pﬁ F‘gt@h%“‘?bfﬁ'@ﬁp t%%%ngﬁ@égi%er5

attack npg @ééﬁ%@tﬁﬁfﬂnb@é’ ePFefBFaHHﬁrtﬁé SRk 8mGHaY r@ﬁ’bﬁéﬁﬁ@d‘oh@h@' asma
react or chambers, 1 ncl EOSI tion and etch nbers. The

anodi zedubsiyaie 438nwit géhlpkltﬁS@d atis@élaast agowtivice thealesiigdithisknesst of

physi ca cal attack by plasmas and corrosive gases in
such relggz %{r\@dﬁcﬁecﬁ@g’e?ﬂﬁ ‘0045] The al um num pl ated conponents

i ncl udi (g038) &yddrrriad thapeodizedpayesid2§ on the ghuotess patipgsed, the ase
I f h t

oi o3l néESisatl eion TprCER LR b S P eBaDer LA Re i oo prfor

i ncl ude pinth thaf:bb@laIdh@nﬁwryajrmrﬂ@mgmsgﬁad@memlmr@h?plawﬁg sppdt Bl 3;

br omi ne- cont aini ntgn gases, such as Br2 and H 3r; oxygen- cont ai ni ng

gases alrpindR RatingH26 SAMPSERd afATAERSSIRXRASAE SUAPAR: Yhaensthesgrippenent .
CHbg is %@u@%ﬁch %ﬁb%ﬁé*%%céu t%'é%urﬁnﬁjn%glduﬂgréanwcj &ﬁbd

gases such as ese and ot her gase be use
any sui wathlrintroatimparities, sudb@sritansificormetads, sdich ae @etamtalsmtin@bl e

tacihr < PERe oo Bl SiEs A B i e TS ST bRy

power sefdféragihe cuntarhmation e;s‘sw&ss:pgammbéwa@@ watférsbyriaimsitieedating
chem stries, materials and the particular step of 20

_ 0 be etched,
the etcW rcFE@%%Sﬁ”?QV\ﬁ’ﬂéﬁspﬁétaﬁ%@e%'g“'ﬁa%edrs used. [0046] The

al um nupa@iept %BQWé‘thHerWééidﬂé%%ta?rﬂ c@a%ﬂgszwnﬁﬁémg% AQMUrRI Ng a
process-exposed surface can be used in etch nbers of sem conduct or

pr ocess PIgiNe aMPATSNG @ processeifixpgsed Adiiates ead eé@bﬁdi@ﬁatﬁc@fdhg cRAHNGs

T t
oot 2 e foRyEhaepRdred alm AT C OBl BING & 6ot REREREEC SIS
react or fcarquomemmalfmswqumgsthat tave hitginsiliensnetal pdrisnbthat awydrs hiber

exanpl e,, An exe e is the TCP 940 | asma
oron’r s eV AocePREIS Faflent Bt 3 ArOtsst SRR S ahe ol
Califor ﬁesastahtrbddmhgs cBAGLBSIaNBENL BRYENCtheARRSItIoA. rBetaldém tirg réiéved
CH2F2, 02, N2, Ar, 30 SF6 and NF3) are supplied into the reactor

chanber frooiggubaliatentyr cavesiie 82555 HI3EMa FRYAT BPRIPEHEIRNANT s t he

VersysT r e I
froos Lawoauddehty E0Mamiiatio 8 brcild IR A o or MRS e BN e

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,
30 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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Fremont, California. The polysilicon etch reactor includes a
substrate support having an el ectrostatic chuck, and a plasma focus
ring i s noWRt28¢/IB28Y he substrate support around the el eREWBINH03IT1
chuck. The substrate support can al so be used to apply an RF bias to
the substrate. The substrate can be back-cool ed using a heat transfer
5gas. In the 2300TM et cher, processing gases (e.g., Cl2, HBr, CF4,
CH2F2, 02, N2, Ar, SF6 and NF3) are introduced into the chanber via a
gas | Nl & 959, &) <IdI0MAIT;VE 0qoh \RIKRXDSE 2 Zarfl IR CeathdlgttfeRt <t e
chanber can be powered by a suitable source to provide a

hi gh- de@03%), hiaae mdowas frdesitioe mandantentAham 666€ eluminem, SUt havs peonshe
substr at X r e r ] S@ | |.tahi

o purpis G et OF TR aGRdh RolFis NG At Bt B4R,
desi r ed opreemsatraord §10&REs G mt 061 slemiion sabstpatocalgs,, allsuwsheasterpor ti ons

of the substrate qQrt, .the chanber liner, the_focys ring, d/ or
the 81 cB141IAY RO SHITERG OF SATBEN SR ARG A1 S OLbREAWEIReT BitiGave
anodi zZeghihRYeEStHePME Rl A6 PardiRtfehets XBR&RSNSILH 8l ocdfedmbferdf the
chanber and the substrate support bel ow the chanber |iner can al so be

15 al umi®aRlpl BiGed denigls @erexemplanieimbedimenipbairewst stapring chamber S&0|
of thes . at i

or ocess T ARE brmafEedibindtis Vi s FRTRA PRI Aprhd ap oyter,
an anodiszddcé af/the.confi@i@nt Tae beesetlorT heotpopeTeands camhavas a dheictigedsi n
a high-density oxide cess. An exe ary .oxi.de .etch reac s
F he 14CrSBa80 ARy 557 o7 bicn T BEENEr oXimblba T npres b fibhife ChalERT R0 ¢
Cor por ajeseritid ihrceménly SHnddon 8. ®atért Agiicalidh PLECEVonewst or, the
gas distribution_plate |s situated directly bel ow the TCPTm wi ndow,

whi ch i $08P988HRES. WeHch If IsEaIRorfed inerelt dydefarpce Btsotntiraly. e n
a pl f'i”e%h"é)n%}éﬁst%[}g)pﬂ? %drﬁbeﬁ%(ﬁﬁ%%%&raaéige f llf%zpbeﬁﬁﬁ%%h 554 QeReP
ed froma“'sou ef 1 ne y the

gas Is rce rnto the space b. e gas
di st ri b&b6 opeffie §68, substiate sdppatib6@ esd dher He2.wAny ke Rdisidtaceyafiae a

Py . ) . : . _
i 215 DL e G LRB PR SpO Tt b s ArpEedsRE Ay 08K spsciss e
coupl i nguct as theswBfs pHRvandt3sdolindr 368 podiondi cftthe butbstate glppert 5600 t he

reactor. 051L. T oxi de .etch reactor conprises.a plasma.ch er
ot DT antpeBatielh, AR daroReye A aAR T St G By e C R RBO i ch
provi deghasé€ hadiied cotigemehes @ar?’@orﬁEh% bAtfuraiRdnpmatdridPbaswhich the
substrate. The substrate can be back-cool ed using a heat transfer

gas. A RbEmBum pglingisfapmisdpl asma in an area above the substrate. A
" ony B0 = Ay shelin 7R3 dEefielofSitiale 584 Suoh S8 d wardd i

3 gﬁhi ?s sapp(a't&cbmrrglqo?umglfﬁed bg;:worlsﬁﬁ? dbtieg R:‘sisicatr:ipn&ng.oﬂ‘[f mubsdlr@t?ﬁﬁﬂgh
Chanbe; TR B nde Sinen R 5 SPO2Ms ATE T 1o
e g com s s ey oo

1 o1 it PHBPIE R ATS it SHSUate BO Eihs s amat S CoR TR iNsAtes
theopl agdRedl PReiDsHEtCH0ELE dabed RifBeratura GuHAY YRd fesidt Stlrlﬂﬁ)lltlg)g of

the processing chanber. A gas distribution plate”is beneath w ndow
and i ncpugess.openexaspleothalsubsite G4 seo besvaigiainged sha terapgeasureuyipl y

to the Spéu’ﬁbqu"c%c%&ﬁ%o% cﬁXi'nbWﬁ&i&?éﬂripbfnﬁ?‘rhgéﬁBélfiaiefsre%atd"ﬁe gas
di stribution plate and surrounds®the
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
30 the resist stripping chamber 550 from an etching chamber located proximate the
resist stripping chamber 550.

[0039] Inthe embodiment, a remote plasma source 570 is arranged in fluid
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10 substrate hol der. The antenna can optionally be provided with a
channel through which a heat transfer:fluid is circulated via inlet
and out | et WOFHHi21289[ 0053] I n operation, a seni conduct RCKUIFEE8/043%81
such as a silicon wafer, is positioned on the substrate hol der and
held in place by an electrostatic chuck. Process gas is supplied to
t he vacuum processi ng chanber, and a high-density 15 plasma is

generated in the space between the substrate and the w ndow by

suppl yi %aﬁﬁ%rn%n W iﬂEre%M%ﬂfb%mdt SRfbe 0. OFH'?( RaRIPSoegBRDENt S,

such as t hanmber ner the el ectrostatic chuc b and the focus
ring ca@rdnhmrsmhmaﬁpﬁ@ueﬂlleﬁ)rrqa@h‘eensaem@ﬁ/mh@tlwwre@)q@éé'wﬂww@immb@r

| ayer. 20[0 T i-gh- Sj

chanber ihrhgglif?ﬂpoaesggggg\?g ﬁ?'% Hg%?ftn% %ef%‘%ga'%@pop‘%n%ﬁ%k ﬁ?ﬁh{hr eac ({gré{sb

gﬁn I nchpanateted aag‘ibnum?taifmb plaspensiirse Bamur?mcm armtlmaeeml elrgyﬁr.
e conponents can,be used in any e actor (e.qg., rret etc

¢ each or ROUGE SR fpecse wbona e Shosarussifss sh et hhr e

pl asme g(RsIeRolLFPaid @Qirsf@rataf alrARPOLa¥d H&ieratad MVIETBWAvaL et‘épresented

conponent s hawﬁgg an anodi zed Tayer can be chanber walls, substrate

hol der s byfesmenes.are piadugest by ﬂh@ mmr@@@vq)aemejaﬁxr@nﬂﬁp@%ga@d HH@Egh Bom
net al @vagegvﬁb%oq%thgrpa%%@énﬁ 6-(e.g., alumna) and are typically
nen

exposed to conp s nay not be directly exposed to

pl asrra [0040] ar Ehegpo sedrceG76suppiiey praress gassiepheseierhbe srremi 582 dnto
fro essed s,or 30 the |ike.. O her equjpnment ed in

b oBb oo P ATo i M GTe et i Tzt e 4 BB AR pINg e
Cormonem'@roh@wegg FRIACBVO Ghdciss ba¥LthroRiIt Bn ©AUhiRTEBY iAfthe \Wesist strlppln?
2008/ 121289PCT/ U82008/ 003971 include transport nechani sns, gas supply

syst ems CN@MREF 830+ i ft nechani sms, |oad | ocks, door mechani sns,

roboticy ‘ﬁg 'fh"e?F U8 spétifs %F@di’strlﬁﬁjtec[ Plolﬁzlreﬁélaﬁﬂbﬁ'ﬁg cﬂ'lgﬂﬁﬂ' 550 by
Exanple”1 [ 0059] Coupons of 6061-T6 al um num having~a high-purity

al um nuthepbaifle 5§8cmndpstiip theyresist] ¥este w@%&gewageﬁ duingnesisést gkrtginge d

L 19 AR B R PSS gl prno. o

el ectr odlepﬁaﬂeﬁ@nbmﬁumhobﬂne@aﬁﬂmﬁ% matﬁies@as@agesl 582 tigougbehi¢h and
B, coupo and cougon , respectively, were anodi zed using
I

the 10aH 'Eff’i"?é?at r@ﬂ"“ﬂ'l%&@@?@ , Il and Il1, respectively. [0060] The

anodi zafaou2] PriasEss6d sl aruapt&ﬂb infmieans o@boaah@n of fitéMds on the bottom
deoxi di zi ng, maski ng, denutting, anodic anodi zati on ost_cl eanin

hot dei BHiT2GaiokiReCOVERads ALNINg Fesist SURRIRG RECEERSS- n@h%ﬁaerp%@w Hglude
St eps - %%ﬁlrﬁﬁhhhﬁ? Bghd cng Sthé'?)ggctehsﬂs%&eJ BBttamadirRE 8 briVige ess

I ncl use o an- ox Cld
corrosion protection to the liner 562.

[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

25  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 Oy/Nz, O2/H20, O2/N/CF,, or
02/N2/H20 gas mixture. For example, the gas mixture can comprise Oz, Np, and a

30 fluorine-containing component, such as CF, or C;Fg. Nz 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

12



15[ 0062] The anodi zati on process |11 inclyded use of both oxalic and
sulfuric acid (i.e.,. a mxed acid) in the anodi zation tank. This
process utYVPi2d@&2B8hefits of oxalic acid (e.g., high eRETAGSAWBNRGE,
but | ow el ectrical conductivity) and sulfuric acid (e.g., high
conductivity, renoves internetallic particles, use of |ow tenperature
to achi eve good hardness). 20 [0063] As shown in Table 1, the coupons
were tested to determ ne the breakdown voltage of the anodized fil ns.

Coupons e ghstofesistash 7ab O thePiRR 25 dflthe 8BEbRPMBRINAR. (anodi zati on
process || had t he hi ghest breakdown voltage values. WO

2008/ 121 Cusesudiegoawre, rogpapdmempiEof theRosmaients SONPEBI[EV] A
0.99 0. %ﬂm;hngr% &aﬂr?’g %ng%noan%éiféd(?a)%} f&rrﬂed on the aluminum plating, the
anodized layer provides one or more surfaces that can resist chemical and physical
5 attack and associated levels of particulate contamination in plasma reactor
chambers, including deposition and etch chambers. The anodized layer can also
protect underlying substrates against both physical attack and chemical attack by
plasmas and corrosive gases in such reactor chambers.
[0045] The aluminum-plated components including an anodized layer comprising a

10  process-exposed surface can be used in various plasma atmospheres for etching,
deposition, cleaning, and other applications. Typical etch chemistries can include,
e.g., chlorine-containing gases, such as Clz, HCI and BCls; bromine-containing
gases, such as Br> and HBr; oxygen-containing gases, such as O», H>O and SO;;
fluorine-containing gases, such as CF4, CH.F2, NF3, CH3F, C2Fg, CHF3 and SFs; and

15 inert and other gases, such as He, Ar and N2. These and other gases may be used
in any suitable combination, depending on the desired plasma. Suitable flow rates of
the various process gases can be selected based on factors including, but not limited
to, the type of plasma reactor, power settings, chamber pressure, plasma
dissociation rates, etch chemistries, materials to be etched, and the particular step of

20 the eich process in which the process gas is used.

[0046] The aluminum-plated components including an anodized surface
comprising a process-exposed surface can be used in etch chambers of
semiconductor processing equipment for etching conductors, semiconductors and/cr
insulators.

25 [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 Caorporation of Fremont,
California. In this reactor, processing gases (e.g., Clz, HBr, CF4, CH2F2, O2, Na, Ar,

30 SFgand NF3) are supplied into the reactor chamber.

[0048] Another exemplary polysilicon etch reactor is the VersysTM Polysilicon
Etcher or 2300™ etcher, which is also available from Lam Research Corporation of

13
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Fremont, California. The polysilicon etch reactor includes a substrate support having
an electrostatic chuck, and a plasma focus ring is mounted on the substrate support
around the electrostatic chuck. The substrate support can also be used to apply an
RF bias to the substrate. The substrate can be back-cooled using a heat transfer
gas. In the 2300™ etcher, processing gases (e.g., Cl, HBr, CF4, CHaF3, Oz, N, Ar,
SFs and NF3) are introduced into the chamber via a gas injector. An inductive coil
proximate a dielectric window of the chamber can be powered by a suitable RF
source to provide a high-density pl.asrna inside the chamber. A chamber liner
surrounds the substrate support, and the chamber can also include suitable vacuum
pumping apparatus for maintaining the interior of the chamber at a desired pressure.
[0049] Certain reactor components, such as portions of the substrate support, the
chamber liner, the focus ring, and/or the electrostatic chuck, can be aluminum-plated
components and have anodized layers comprising a process-exposed surface. The
wall of the chamber and the substrate support below the chamber liner can also be
aluminum-plated components including an anodized layer. Any or ail of these
components, as well as any other components haviﬁg a process-exposed surface,
can be aluminum-plated components including an anodized layer.

[0050] The reactor components can also be used in a high-density oxide etch

0™ plasma etch reactor

OTM

process. An exemplary oxide etch reactor is the TCP 910
available from Lam Research Corporation of Fremont, California. In the TCP 910

P™ window, which

reactor, the gas distribution plate is situated directly below the TC
is also the vacuum sealing surface at the top of the reactor in a plane above and
paraliel 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 subsfrate. A

source of energy for maintaining a high density (e.g., 10" - 10'? ions/cm?®) plasma in
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1.19 1.29 1.11 1.09 1.39 [0065] As shown in Table 2, the anodi zed
| ayer thickness was neasured for the 5 coupons. Coupons A, B, Cand D

each had aVOREKBRES] of at least 2 mils (about 50 pn). REFUPHBALSH03971
anodi zed usi ng anodi zati on process |l had the highest anodi zed | ayer
t hi ckness. [0066] TABLE 2 Anodi zed Layer Thickness [ml] Mean Mn
Max Standard Range Vari ation
the chamber, such as an antenna powered by a suitable RF source to provide a high
density plasma, is disposed at the top of the plasma chamber. The chamber
includes suitable vacuum pumping apparatus for maintaining the interior of the
chamber at a desired pressure (e.g., below 50 mTorr, typically 1-20 mTorr).

5 [0052] A substantially planar dielectric window is provided between the antenna
and the interior of the plasma processing chamber and forms a vacuum wall at the
top of the processing chamber. A gas distribution plate is beneath window and
includes openings for delivering process gas from the gas supply to the chamber. A
conical or cylindrical liner extends from the gas distribution pléte and surrounds the

10  substrate holder. The antenna can optionally be provided with a channel through
which a heat transfer fluid is circulated via inlet and outlet conduit.

[0053] In operation, a semiconductor substrate, such as a silicon wafer, is
positioned on the substrate holder and held in place by an electrostatic chuck.
Process gas is supplied to the vacuum processing chamber, and a high-density

15 plasma is generated in the space between the substrate and the window by
supplying RF power to the antenna.

[0054] Various reactor components, such as the chamber liner, the electrostatic
chuck, and the focus ring can be aluminum-plated components having an exposed
anodized layer. _

20 [0055] The high-density polysilicon and dielectric etch chambers described above
are only exemplary plasma etch reactors that can incorporate aluminum-plated
components having an anodized layer. The components can be used in any etch
reactor (e.g., a metal etch reactor), or other type of semi-conductor processing
equipment where plasma erosion is a problem.

25 [0056] Other aluminum-plated components having an anodized layer can be
chamber wails, 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

30 the like. Other equipment used in processing semicdnductor substrates can also be

aluminum-plated components having an anodized layer. Such equipment can

15
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include transport mechanisms, gas supply systems, liners, lift mechanisms, load

locks, door mechanisms, robotic arms, fasteners, and the like.

[0057] Examples

[0058] Example 1
[0059] Coupons of 6061-T6 aluminum having a high-purity aluminum plating

comprising at least 99.9% by weight Al were anodized using three different
anodization processes |, il and lll. An aluminum plating having a thickness of about
250 ym was electrodeposited on each of coupons A, B, C, D and E. Coupons A and
B, coupons C and D, and coupon E, respectively, were anodized using the
anodization processes I, Il and lll, respectively.

[0060] The anodization process | included the steps of pre-cleaning, deoxidizing,
masking, demutting, anodic anodization, post cleaning, hot deionized water sealing,
final cleaning, drying and backaging steps. A sulfuric acid bath was used.

[0061} The ancodization process Il included use of an oxalic acid bath.

[0062] The anodization process Il included use of both oxalic and sulfuric acid -
(i.e.,. a mixed acid} in the anodization tank. This process utilizes benefits of oxalic
acid (e.g., high ending voltage, but low electrical conductivity) and sulfuric acid (e.g.,
high conductivity, removes intermetallic particles, use of low temperature to achieve
good hardness).

[0063] As shown in Table 1, the coupons were tested to determine the breakdown
voltage of the anodized films. Coupons C and D (anodization process Il} and
coupon E (anodization process Ill) had the highest breakdown voltage values.

16



D 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% 10 [0067] As shown in Table 3, the surface roughness of the
anodi zed | WPSPS/ IS neasur ed. For each coupon, arit hnet PEVHEAHE/003971
surface roughness neasurenents were nade at six |locations on the

anodi zed surface. The surface roughness val ues for the coupons were

simlar. WD 2008/ 121289PCTTUS2008/ 003971 [ 0068]
[0064]
TABLE 1

Breakdown Voltage [kV]
A 099 0.99 1.03 113 1.29 0.97
B | o084 1.1 1.22 12 0.84 0.83
C | 145 1.6 111 149 1.6 1.54
D 1.6 1.57 1.6 156 1.145 1.49
E | 1.09 1.19 1.29 1.11 1.09 1.39

[0065] As shown in Table 2, the anodized layer thickness was measured for the
5 coupons. Coupons A, B, C and D each had a thickness of at least 2 mils (about 50
um). Coupon D anodized using anodization process Il had the highest anodized

layer thickness.

[0066]
TABLE 2
Anodized Layer Thickness [mil]
Mean Min Max Standard Range Variation
Al 2121 1.962 | 2.287 0.086 0.324 4.08%
B| 2097 | 1.962 | 2.191 0.068 0.229 3.23%
C| 2023 | 1863 | 2.176 0.098 0.313 4.83%
D| 2893 | 277 | 2982 0.066 0.212 2.25%
E| 1778 | 1612 | 1.921 0.089 0.31 5.02%
10
[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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TABLE 3 Anodi zed Layer Roughness (mcro-inches) A 131 127 126 126 129
120 B 119 112 123 118 121 123 C 117 128 115
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[0068]
TABLE 3
Anodized Layer Roughness (micro-inches)
A 131 127 126 126 129 120
B 119 112 123 118 121 123
C 117 128 115 115 109 121
D 119 109 106 112 113 107
E 128 113 120 118 110 121

{0069] The coupons were also tested using the HCI bubble test. To perform the
bubble test, epoxy was used to mount a poly-glass tube on the anodization of the
coupons. After drying, a 5 wt.% HCI solution was filled in the tube. The anodized
surface wa.s observed for the appearance of continuous H; bubble generation from
the anodized surface. In the bubble test, when the anadization fails, HCI directly
reacts with aluminum to generate H; bubbles. The time until continuous H; bubble
generation was determined. Each of the coupons did not generate continuous H;
bubbles within 5 hours of testing.

[0070] The coupons were also subjected to electrochemical impedance
spectroscopy (EIS) testing using a 3.5 wt.% NaCl solution, which is equivalent to sea
water. Coupons C and D (ancdized using process Il) and coupon E (anodized using
process |1} 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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[ 0069] The coupons were also tested using the HCI bubble test. To

per f or m t h&ORUIBHZEBY est, epoxy was used to nount a pol YREIES2E0s{00331 on
t he anodi zation of the

10

[0073] The ancdized layers formed by the anodization process lit (mixed oxalic
acid and sulfuric acid bath) displayed the highest density (lowest porosity) based on
having the lowest number of surface cracks. The anodized layers formed by the
anodization process |ll displayed about ten times less surface cracks (about ten
times higher density) than the anodized layers formed by the anodization process |
(sulfuric acid bath). The anodized layers formed by the anodization process |
displayed large cracks after thermal processing.

[0074] While the invention has been described in detail with reference to specific
embodiments thereof, it will be apparent to those skilled in the art that various
changes and modifications can be made, and equivalents employed, without

departing from the scope of the appended claims.
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5coupons. After drying, a 5 w.% HCl solution was filled in the tube.
The anodi zed surface was observed for the appearance of continuous H2
bubbl e generation fromthe anodi zed surface. In the bubble test, when
t he anodi zation fails, HCl directly reacts with alum numto generate
H2 bubbl es. The tinme until continuous H2 bubbl e generati on was

determ ned. Each of the coupons did not generate continuous H2
10bubbles within 5 hours of testing. [0070] The coupons were al so
subj ected to el ectrochem cal inpedance spectroscopy (EI'S) testing
using a 3.5 wt.% NaCl solution, which is equivalent to sea water.
Coupons C and D (anodi zed usi ng procesaiM$) and coupon E (anodi zed
using process |11) displayed excellent corrosion resistance, with
coupon E showi ng the best 15corrosi on resistance (highest inpﬁdance)

according to {hi s AREUMHYIMBIRICE BUPBPRETECRA (IS SHPPUELIHIN I Phest
[ ”pedanc%emf&ga&&to%fﬁ?i:a?pr%cei AdpArUB RS cBfnpBRABAL chthpisiHgt num

w thout a high-purity alum num pl ating were anodi zed using the
above- descri b2 @Ubsitsde Metuddg tlersd adisei qurfage. and 111 and subjected 20

to thermal cygh bﬂgoﬁa@wgffﬁdnmgté‘gag%h@n Gf Raki g fiReBaMAQY ofthe %?tﬁsén%‘?é?@ﬁ@ ed

| ayers. The coupons | anodi zed | ayer fornmed by

di f f er entntemtiizgtataven insiussaldeasiarsecomépwiadey cycled in two heating
zones at te K el f f i | es.
Ater the i nes narHBRy. Hedidfipptthed imiblihipthg dPte it Sulfbbe of ey
random | cubstiadesr o thegsesosd suracryofghe optiaal intermesiadp ayeSEM amimen
magni fi cat . f 200x. and b Q 0 Q A A
10 2o Rloriedin %y 3&993356 8%%]/9% AR odk o AP0 R Mg &O&eww,

al so takeén erv cracks. e anodi zéd T'ayers”forned

t he anodisZu®2%1CpE 6dFs FE| £ 0(0B5%edn.ox@06% Sick @.Clbde Julandrs &0 K dotal
bat h) di spl. ' j WA i
DB o SOb T 2511 Pl o RS ks SR s 0
t he anodisgedridosurfaice casshith thedilsplrayeplatimpistdigponed isnas cleekisalyuednauetive

o2k (300 S8R TR PB4 Ko EBE B R gl o

anodi zed cbapenentf or ned by the anodi zati on process |1 displayed | arge
cracks after thermal processing. [0074] Wiile the invention has been
described in detail with reference to specific enbodi nents thereof,

it wll be apparenThd slutdimse-pited t@dpenent bEChirt 1t ivhereimttiecalsmibOm plating

w thout BBBANETSS EruhL e CgRrlre o R P Bl e b R hog ifes o

1. An al wiftirsas pf ab&d soprme apadi 200 anr esi st stri ppi ng chanber of
sem conductor material processing apparatus, the conponent
conprising: a substrate including at |least a first surface;

3. 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.

4. 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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an optional internediate |ayer on at least the first surface of the
substrate, the internmedi ate |layer including at |east a second

surface; a high-purity, electrodeposited alum num plating on
the first surface of the substrate or on the second surface of the
optional intermediate |ayer, the alum num plating conprising, in

w.% at least 99.00% A, 5 0.10%Cu, 5 0.10% My, 5 0.015% Wnh, 5
0.02% Cr, 5 0.07% Fe, 50.025% Zn, 50.06% Si, 50.015% Ti, and .5
0.015%total residual elenents and 50.10%total transition el enents,
wherein the first surface or the second surface on which the al um num
plating is di 5posethd aluminieh-piitéd carhbonemoofiOkirh ewherdiace, and the

al um num pl atjn onprises a proces d outer surface of the .
component | e B3R BeE A Hess patieh S8 At PEFOIER £ eRllG Materia
wher ei n tfiggral with merbel%lea}:tdrftg'l SQBEBRY tRd fifstagFacR9 % te. Porfin @ithbrizes
0.01 w.%total E)ransmlon el enrents, and hges a thick ess of bout 5

pm to ablUTXB® ohdh least ongreraiigimatatiziangat %BH%HEFR oFidecy

wherein: the gehgimhmueh SIAORY isSEstha fiwTisDHAR S tRE ol FbAiA al | oy,

el ectrically-conductive ceramic material or electrically-conductive
polynmeric material; and the alumnumplating is on the first surface
of the substrgte. The alﬂmﬂd?ﬁ-p?étéﬁ‘b&ﬁﬁ%r@n%?@laﬁﬁ@Pﬂrﬂéféﬁn fHe !ﬁs@'ﬁ@rtibn
wherein: the substrate conprises an electrical insulataor;

i nt er medicamerises @ eeiagig Mmaser| SE'&?@Fj feom theeareup §@n%ﬂma&afﬁm %“I'f@'”a
substrat ‘i‘maﬁ?eznf&‘b:‘r'iﬁ1 QHEan&aﬁ‘EIHQgt _IL?]ﬁa Oé'[l[lotoh‘?utﬁﬁé Q:Sb%ﬁ A fRfe bQFontrht‘? de
internmediate layer. um num pl at ed conponent of C aim
1, wher eiattminum nltrlﬂﬁearyimgwras&ecfmfpn ses a base portion and an outer
portion of a metallic material integral with the base portion and
including the first surface, the base portion conprises a mxture of
at |east one €eranksemigosducipr material plogessinmarpaiatual caRpréRng:and t he
al um num pl at rst surface of the outer portion.

6. The al um nhﬁw&'#t %CM}Rb%Hhent of Claimb5, wherein the base portion
conpri ses a cerram:te plasroa rsaUrcsem #idit edmimumisatine withdbp resdstsirippinggchaimber
yF t rna, Hrg @?ablqulaé’d}ebéi I%latﬁt%rﬂp%me 'n%tb ?I?é]re%ﬂs';t erﬂﬁ nrgtdhtaﬁ{ye?‘ n%i' l'icon
n|tr|de " car boron ni d"i xt ures
t her eof 7 Aasleastmmeohjmhmmmab&adl @dmmobwor@n@pp@laandsdlsmsed in the
conprisin e trip chanber; a renote plasma source in
fluid cor?%%.\?’nt é@%ﬁ%ﬁ th the resi st strippi ng chanber and operable to
supply react i weesgrethedsi antdosecoad sesacs of e glpmirg:ncpéaide compenent

at | east one .alum nu%m’ﬁl at ed eronent according to Caim1 disposed

in the r &8MPSSENG- }%Jg}ma €& wherein the first and second
surfaces of the al um num pl ated conponent conprise a non-al um num

t I hod of . t f d
Cubstrat e di sBosec? rPRLOEETLIadERRbRTAG eRAR-Chy 2 RETaIE dRPA L

accor di nghd fesfdt diriPping charmlelr 8F thg:apparatus WIM@ BOCIRAGt cypagiagi es
fromthe renote pI asnma source into the resi Sp,tl Strl(?lﬁ'ﬁ% %H“ anber

cont ai ni ng a SYRRIVBHHRALIYE Seediet ramdhe ROl Hasias e IZAigt

sel ect i velkyppiREhanier lcBRtaifSd &lsemicdMitifter SRSt RNGHIGH Presit Bré@t; @nwd t h
the reactive species.
selectively removing the resist from the semiconductor substrate with the reactive

species.

9. An aluminum-plated component of a semiconductor material processing
apparatus, comprising:
a substrate including at least a first surface;
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9. An al um num pl ated conmponent of a sem conductor materi al
processi ng apparatus, conprising: a substrate including at |east a

first surface; an optional internediate |ayer on at |east the
first surface of the substrate, the internediate |ayer including at
| east a second surface; a high-purity, alum numplating on the

first surface of the substrate or on the second surface of the
optional internediate |ayer, wherein the first surface or the second
surface on which the alum numplating is disposed is

el ectrically-conductive wherein the alum num plating conprises, in
w.% at |eashp SBtnﬂﬁ%rﬁérmealéle]@Mrai,at@a@tth@%%udﬁc@oﬁﬂaé%ub&traté&h@Z%
Cr, 50.07% Fe, .50.025% Zn,. 50.06% Si, 50.015% Ti, and 5 0.015%¢t ot al
resi dual '@PWE""‘%H’C”(""Q at Igast aR5se0d §Uy [ &fFer formed on the

al um num pl at b hgyh- M‘rﬂy admellnzjﬁdpllaﬁn@@n ﬁh@ﬂ‘ﬁétl @rfaee afm@mssa@m@aenie
outer surface of the con&? e.alun numﬁp 9]
conponentsesPndgufase of then t@i“ﬁ' 'f't?émﬁﬂ'ﬁFﬁ'ﬁWﬁ Hhﬁﬁ'%@e@y‘aﬁﬁ‘ 58 o fhe

el ect r odepesid Rk W iMBh H@’ﬁﬁmﬁﬂ:ﬁ%l‘aﬁh@& Mpos8a s ela&naawon%&hveand
50.01 wt. % total transition elenents, and has a thickness of ab

pm to abadereintheauminum pieiag apmﬁflmﬁrﬂrpwh%eat @aﬁﬁﬁﬁa‘é% Ade = @;118"/?1{39’ S

wher ei n: otftﬂ/ P 6152 AT 6.88% &, 4. @#m%u@roz@wma NYMCRkA QY < 0.015%
el ectrical conductive ceramc materi al electrical Ty-conductive

pol yneri di, rmldeﬁr‘iléﬁ%dntﬁl fesddugl alements; @ﬂﬁtl ng is on the first surface
of the subst r%h @nodized lay er formed 138 1Ré gmm?\@hgdmg%ee&%aqa;@? G aim

9, wherein: SODSET ate conprises an electric I nsul ator;” the

i nt er nedicatmprisiagerprosess-enpoakd odips sudace ¢fdhe Corsporatif ace of the
substrate; and the alum numplating is on the second surface of the

i ntermedi ate | ayer. 13. The al um num pl at ed conponent of
daim?9, wherébn: The alumlmlh"e-pm]b@corapeneﬂmi)ﬂlm§i whiesie thsorluménnzalgting

an outer L b <
port i on, 1 At clsiefensB el shinhin Bl faab b BEleRst 34 0 kW abaRF 0.0
al umi numvﬂl%ﬁotalgrarmtmm dléreetsr and Bwa fhiekness phabatbam }bbﬂb@tﬁh?ﬂo um.
14. The al um num pl at ed conponent of C aim 13, wherein the base
portion conprises a ceramc material selected fromthe group

consi sting of 1yit rThe ammimama/ated aoinponaitiof Otdira,9, sileragon car bi de,
titania, siligaon ni

, bor on,car bi de, bhor
i tride. and T bebe St HER AT an BB ReRL ok FigoficH-BHBuctive
processi r@rmbaﬁaéﬂa,or@mmﬁaaﬂyngndmmé aeiymepc Msmlr@’wb hanber ;
a process gas rce in [ﬁg |tcat %2&' HE) e tﬁl asma
processing chiifo me'B#mE Bgyﬁ ?033;1 §° §a0%iHPE THe pl asma
processi ng chanber; an RF energy source adapted to energize the

process gas 190 e, plastE. 18LS LobS R AR £ltRsSR! "o chanber

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.

13.  The aluminum-plated component of Claim 9, wherein:

the substrate comprises a base portion and an outer portion of a metallic material
integral with the base portion, the outer portion including the first surface; and

the aluminum plating is on the first surface of the outer portion.
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at | east one al um num pl at ed conponent according to daim9 in the

pl asma processi ng chanber; wherein the al um num pl at ed
conponent is selected fromthe group consisting of a chanber wall,
chanber |iner, substrate support, baffle, gas distribution plate,

pl asma confinenment ring, nozzle, fastener, heating elenment, plasm
focus ring, chuck and a plasma screen. 16. A method of plasm
etching a sem conductor substrate in the apparatus according to Claim
15, conpri sing: supplying the process gas fromthe process gas
source into the plasma processi ng chanber; appl yi ng RF energy
to the process$4.gasThesaloginune-pltecetengynenoar Clairh d 3geheat e bass partion

t he plasma _pr.ocessi ng.chanber; and | asma_et.chi ?g a .

sem cond GEFEPSET &FER1C r‘l%’i“s“iﬂ'é‘?'&f’teﬂrfmﬂ%lh&lqpr?‘ép RARSITG 0T 1S AYBYEY at e
in the ploasna zﬂ’(:@ﬂ@s§l|d’¢m esigdaftania, silicon nitfide, bhroetholiepbormkiitige an
al um num Ia,t ed coggonent f a_sem conductor materi al processi ng

appar at u§‘ urigp i End mixtures floredfnal |y forming an i nternedi at e
| ayer on at least a first surface of a substrate, the internedi ate

| ayer including at | east a second surface; el ectrodepositing a
hi gh-purity, &P-unih8RMRCatHFHE" PRt REPIOFeSSINGARTEARLES FIOMME i bst r at e

or on the secgpfhsiid fB36SssMHg Eltnpt i onal internedi ate |ayer, wherein
the first surface of the sgbstrate or the second surface of the

i nt er nedi at e B &YRIESHFARRPWITHMEUE camMHivRaTPaWiItdhe BlasBiaracessingn
electricg é%b@%ﬂggﬁwﬁ aprbase. gamﬁow?hgmmp%@sgmg HaMmRkEsi ng an

out er SUI’P&CG of onent and um num pl ati ng is an
el ectr odep05| gl BF| epegy SRR iagarptgd tg ﬁnsmIZ%thtaprqcea%gasg@tmm%msm%state

010% 0.02% Cr, 5. 0.07% Fe, 5 0.025%
Zn, (5”6?) %J&ég B%cs%g@g% %%ﬂagéo 015% total residual elenents;
and opt aﬂaasumefmrmnwgw platesmsamnoagni asgerdiemta Glaina Punitheupiasma
pl ati ng, p?nfb%s@iﬂ dhzed ILayer covering the outer surface of the

plat ng an

al um num nprising a process-exposed outer surface of
the conponent whe@in thlaealmremhoﬁpiafed@omnﬂn@m is\sitectadrfronn e gnobp opagieting of

conpri se |.um o) I t ﬂ“(iﬂ'}

has a thlsac r?}ejr{ggpo I‘a(?qaﬁ{eb‘:ﬁl “H%?bgﬁlggt'%\l}\% g%%oﬁéb?fﬁﬁc%etgéﬁﬁgy ar‘léé’g zed
| ayer; amdnfinementtihg, morall, tastenaayhkeating efapnerddplasma fecualringi ehrokpinatd ng
using a ﬁgéﬁ_%%gﬁ bath containing oxalic and sulfuric acid. 19. The

nmet hod o , wherein: the substrate conprises a base
portion and an outer portion of a rretallic material integral with the

base portion the fi ur i.on
corpr Loes a i urk oo S Spe slebingds S ESnalelyh IR Eal N Bareraie
met al  oxiadesrdmgdo Cheimal Y ronpmsiplgat i ng is on the first surface of the
outer portion.
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.

17. A method of making an aluminum-plated component of a semiconductor

material processing apparatus, comprising:
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optionally forming an intermediate layer on at least a first surface of a substrate,
the intermediate layer including at least a second surface;

electrodepositing 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 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 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; and

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

outer surface of the component.

18.  The method of Claim 17, wherein:

the substrate comprises aluminum or an aluminum alloy;

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.

19.  The method of claim 17, wherein:

the substrate comprises a base portion and an cuter portion of a mefallic 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.



