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di spl ays, a substrate is placed in a process chanber

and exposed to an energized gas to deposit or etch
wOoraiog/08mk4 on t he substrate. During such procesBCTYS2006/035376

process residues are generated and can deposit on

Sput tor dapoE O ORMER CHAMRER COMPENENE: o' om

a target for depy gvm@%ggﬁ%ﬁﬁ % Esso deposits

on other conponent sur such as on
deposition rings, shadow rings, wall I|ners and focus
rings. In subsequent process cycles, the dep03|ted
process residues can "flake of f" of the chamnber

surfaces to fall upon BECKOHOUNmRt e the substrate.
To reduce the contam nation of the substrates by

process residues, the surfaces of conponents in the

hanb resi dues here
Chaveln fhrBEesdtil uF SbstiRs Ath AR SeRHiEd and
dlspldysomsﬁjbbtrategs quﬂécahld FPrcass ahamber bhe expbséd @d Qﬁ e'n@rglzed gas
plcally textured surface conponents

to de%‘?sét ?fa%fg)ﬁ 8&%’[@8 ion thenghibstigfe DUEpd sH6k @secessing, insocess residues
are gélhel?réiedc AR c8RUePBsi® bR fntefiX sﬁﬁ@@%{:} mth%\’é?{eﬁ%ﬁerﬁl'fo%%géh?ple in

he conponent Is fabricate
sputtemigmqsltw@ pj“pcessmsc)metelﬁalrmuaeredﬂromdmrge‘sﬁolr eléposmon ona
second_fabr.ication Erocess is

e R
depogigamAngs tshabiew rﬂ’?s)TWaﬂ Jinehe aﬂdWo@G@ rlh U éﬂlgsé%%%???ocess
n

can i nclude grinding, bead blastin pol1's
cycles, dhe drRPsiHLPIsEe 63Sidyes oare lakesit er ﬂn¢1 ehambensedaces to fall

oron SHAEAEE) el RS BE1 LB SEFAAPBARGE L subsres o

proceslsa pesedlsaesq ise andaps0d i csrhpmderitd lmfhé?&a?ﬁ@@ﬁéem BE ROaUfH.
Ie of such a surface is a

Proceﬁé&%%g%\?? ?Fﬁ‘e@l}Pftgeé xtgeedpuytacenand nbibiethgrpipeessresidues from

on No.
fa"'”gmﬁ’?g%‘g@h?ﬁop. %m(ﬁ%‘f%ﬁ tﬁHQ{h’aﬁg}u [ shed on

Sept enber 18, 2003, and filed on March 13, 2002; and

o T uCA, e et BES ot nts SraabEiRatacana multiple step

proce$§10mﬂh@rfﬁ§ﬁdbh§étﬂimst6)é el SHARCSH dvrANStrlictBle bf fle! @ponent is

he Lavacoat(tmn) surface conpri ses depressions an
fab“%tﬁst fangxanwle. ORNEmgebipingsof @ blatket noetal intth treedesired

d trates during,th
st B0 b= E BN Ao BB B 8303100 0 R surtace
of the errrhlmmi eompnhemted:m(ﬁmmméttﬁe&aﬂﬁfa@éttéﬂuﬁhgwéd:ée% can include
us m1 thrlole fabrication steps needed t
gnndlqgjﬁnﬁapﬁg tmg or polishing, or combinations thereof. In one ver3|on the
textured surface is formed by directing an electromagnetic energy beam onto a surface
of a component to form depressions and protrusions to which process deposits adhere
well. An example of such a surface is a Lavacoat™ surface, as described for example
in commonly assigned U.S. Patent Publication No. 2003-0173526 to Popiolkowski et al,
published on September 18, 2003, and filed on March 13, 2002; and U.S. Patent No.
6,812,471 to Popiolkowski et al, issued on November 2, 2004:; both of which are
incorporated herein by reference in their entireties. The Lavacoat™ surface comprises
depressions and protrusions to which process residues can adhere to reduce the

contamination of substrates during their processing.
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conponent and its textured surface. The fabrication
costs inhibit w despread inplenentation of the
W0 200708@8a4 conponent s despite the processi ng beP€f/UBR06/035376
provided by the conponents. The expense of
conventional fabrication processes is at |least in part
due t o HMee\ngPn\antionahriocessasde faktieatedextored components are

oren R BERENEEARED o ARG PARERIGR 0, Ml O e

Comrmmeapb apd its ftexturexhs iiacaradiherfabiyicatwcdosas irfhisit @W@P@ad

el egtro 9 i c. energy beam generating equi prent,
ImpleZReTntioy E}?dfe&%eg GREPARENH ¢§ﬁnltﬁ6h@@§@cqwg berefits provided by
the c&ﬁu@bhéﬁ!s‘ OFhe & eh sl off dRVERILS ICOS{&WB &Qgéé‘sse@g at least in part

conmponent fabrication tinme an rth
due tptiod cemplipatedtrhelticitep fabripation pescehires aded in thelsergrosésses, as

ent.s erodes the_conponent after several
well 45 Th @%f‘%@'%@“ca&'% %%IHPWSHE beesamele, gpmpanept fabrication
machiresrl 0SB ta O T XA TIIE USSRV g REFEME G g%aﬂ?ﬁghératmg equipment,
t extured component to renove the resi-dues
is expesysiHeRrRt can §UE%ﬁapBﬂU3hm0faﬂsertbe liglerication costepl the textured
F ated cleaning of the textured conponent with
sol'uttons conprising HNG3 or HF eventually erodes the
textured surface of conponents, typically requiring
t he regbacerrent of the eroded conponents with

new yf aBPiCOMRADERS fRRSIcef e tlmﬁha@d cosle asggeivsi@esproblem when the
cleanfr@géﬁg:éré%%é%u%égtrdé%\gé@ e;(@g% %ﬁglﬁat HSQttlﬁe component after

severgheleaninggyslesh a‘hbmanln!g:pr@césmg;l typlcatly perfdﬂﬁed apkce résidues have
textured c

accur e ol i ko ep AR SRRy 7 1P s B isbiaind refurbish the

compeﬁémcﬂoﬁfé uS@MPRF estafP|<& q@ﬂé’élbb%mﬁg”eﬁ’[%&ﬂned component with
processes. It is further desirable to have a co é)

SO'“’“Q\H‘% ropfigirg HNEs o HRaekentbalhersdeprtbe é@dur&dsstdfmm a@fan

T Rl e N —

fabncatadiecaanpmmbd N6 t Hhueg?edsﬂp@ntsé of féﬁrldg%@ Gh&l A \AtERﬁJﬁé’d‘ surface
nded c and acconpanyi ng draw ngs, iC
°°mPP$$QI§tW’£‘Fé" &'xmregs»%? theneosts assRGiaed wigweperatingta ¢hamber.
to be understood that each of the features can be used
in the invention in general, not nerely in the context
of t heAgeartingly, dris diesinablgso havd & imethod effabeidatimstexeasd

chamfi‘é‘rycocrﬂggr]\en% oot iS frel'ép ve‘cl)? Ir]:ei%teHgl(\a/g an eéncnent compared to

conventional fabrication processes. It is further desirable to have a component with a

com

textured surface to which process residues can adhere well.
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FIG 1A is a partial sectional side view of an
enbodi nent of an apparatus for performng a
wo b@r0Bise4 ng process; Fl G 1B i s anot her vi ew@f/Us1966/035376
apparatus of FIG 1A in %\,@ NNt position during
the flowformng process; 2 1s a parti al
sectional side view of a conponent having a textured

Flo " 51heSsTesiitees AoRgs AUV BFoskt iention wil
becorﬁa‘%@temﬁaeetoéu WRA qlégérdfterthéfctrlowhé QB %Eéﬁded claims,

havi ng a textured surface; IS a partla
and agcempefyiag oéawmsmmotuﬂuaraim%mm@ ﬂfsttreuyventron However it is

o o LpREL TN BSR4 5 . e P onun generat. o

merelyNAafRe tohtaxt stheRariduland@wi rhgn/\/-afrﬂrtﬁédnventlon includes any
corrponent s. DESCRI PTI ON A substrat e-processi ng chanber

combinsiigniol dReseipbitent Whewt processing a substrate in an
energi zed gas. One or nore of the conponents conprises
a surface that is textured, such that process deposits
gener aF#d. mms agpartiai sprhorea sidegview afidmsembabdenersof an apparatus
adher e t 1ce onent surfaces to reduce the
forp 't“éﬂﬂﬁ WolRrToH I%Pr&?@%:ed substrates fromthe process
deposits. Process deposits that adhere to the textured
surfaces of chanber conponents can incl ude
met al - E6Bt 4B is agottiepuiemt ef the epipasatud @b 646Gt $Ado adiiferieng position
ast one of tantalum tantalumnitride, titanium
durmgttlgea ﬁppplpagce%ﬁ um num copper, tungsten, and
tungsten nitride. The textured surfaces 20 of sel ected
chanber. conponents 22 and the shape of the conponent

i tsel f FIG. 2 & awarts) sactrcr»rahsrd@rwewg) aowa@rm%ntdwd"ng a textured
i f
nter e R o B R 1 e

flowformng apparatus applies a pressure to a preform

24 t [ f d fl t | of
o ef or FIGvaIS & paltial SeRtionsl fion gt Gl RETREUTPRECT, fiandrel for a
flow-fONARY M Bcésbehé\ﬂgg%nt%%tﬁec?%urfar&@ mandrel 26 is

desi rrably adapt to forma predeternined textured
pattern on the surface 20 of the preform 24 that

contackist % a partial side view of an embodiment of a shield formed by a

~ flow-forming process; and

FIG. 5 is a partial sectional side view of an embodiment of a process

chamber having one or more flow-formed components.
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mandrel 26. For exanple, the mandrel 26 nmay conprise a
textured surface 28. The plastic defornmation of the

W@ ooposset nat eri al under the appl i ed pressur ePODUSR06/035376
the surface 20 of the %g&o conformto the
texture of the mandrel sur ace thus transferring
at least a portion of the mandrel surface pattern to

the final cha conponent ,22. B di
ot hih Se B R AT asEeem g A ie Bt R S T W o1 Processing 2

substfR& ik &A &'é"rélgf@ g8 X IOHELo PRI bithdcorfEREHIE '&bﬁnp?%es a surface

aving not only~the desired bul k shape but also the
that isltextured, sugtf ﬂn@é prasesa ro@ppatts geneecheyring ther pioseasing of

N T

procek8&dsub&eates Fiohe t:hef bfttess @I@p@éift-ﬂt Pﬂ)%esé\d%pb?sl@é)tr@t ad here to the
preform shape for a flowformng E‘rocess may

textur@sa@mﬁieéea of shamRer C@mppﬁamchaan inglyge meﬂe&caﬂ@lrﬁn%éeposﬂs such

as deﬁaglgse ?PP@EQMQ g Cé’ﬁef ﬁﬁéeint%ﬂﬁirf] gt;éﬂm{ ‘?ﬁtﬁﬁgk{ﬁ%u{m titanium

mtndet,lerlumirmm,sgdpperrmngbiah aadahm@’omlnttnde he axis of
symetry of the mandrel 26. The walls 36 of the
preform 24 are made sufficiently thick that a desired

final
| na ﬁé%}tﬂgfédt ﬁtérfé{é"s Wbt %l@éteh%aﬁ%’&?%ﬁ%or%%té{ 82 and the

obt ai ne tic deformation caused by
shapé bbmefmnmpmtgerﬁnbeﬁssformd bé,xatfdeeformh@ awalmw@s@“mbprocess

acaplgof BB oA By o8 el EfL & LB PR ShbBAIRIES, 1A anc
1B. Ttﬁaﬁéw%ﬁmhg a@@brﬁmg atpbﬁesiquré@ajré itoa _lpréfdrﬁkll@ﬁ@ plktically

the walls o he final conponent 22 8reform24|s

deforppeard flwﬁh% mﬁéeaal ofithe prefoEmiaver ¢ MagdTelige to Prevjde the desired
b
bulk sHabe, an | aﬁfd;?%\%v: H;So%?'f gpe L iERSe @3 Hbgy agaggtﬁd to form a

ing or crackin
predet@tnaihed Senttiasa pattmfhajrsthmagurfamemﬂ sfethefrefoexa@vbthat cahtacts the

mandrel ot Ek XA Bs BCTENGLE 28 9% COMPUSE L eareS SUFiage 8. The
plastlégg f%nr@ttﬁé’éé ri?oﬁbejh{égeﬁjeﬁ RRGEF B é‘&s‘hed%r@@urﬁgnolds the

I ni ng, press- ormng, as wel by ot her
surfamst?.alofﬁiﬁapefbmﬂﬂdatowformtmﬂnaéemmf the maod@l stirface 28, thus

transfiring aLieadf e popidh s dhaasisl plie RS dpThf Rugl ghapber

compdfehh22. By drblitiRig Hveindél 268wk has Fb@éhlsp@cmﬁlytdd%pted to create
textured surface 28 of the mandrel and may

the degjeachsurfagestexture padteps 3 CRMBONRIHE r28| haz/emg mﬁbowwm gesired bulk
shavd By 38 2 BRBPEFSyhed U L8t 9, B0 BEiehfy o eatecy

par apt e
formed by the flow-forming process.

The preform 24 has a pre-selected size and shape that forms the desired
final component 22. A suitable preform shape for a flow-forming process may be for
example a conical, cylindrical, tube-like and other shape, which can be molded and
contoured on the mandrel 26. Typically, the perform has an axis of circular symmetry
that is aligned to the axis of symmetry of the mandrel 26. The walls 36 of the preform
24 are made sufficiently thick that a desired final thickness of the walls of the
component 22 is obtained after the plastic deformation caused by the flow-forming

process. For example, the thickness of the preform walls 36 is greater than the
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conponents 22. A first end 40 of the of the preform
24, which may be a closed or sem closed end, can be
whedod/opng2e headst ock 56 and/or tail stock 42 capebiUs2008/035376

comwh@hi waa'tmdmé&s%v a%a%%&é@raendm%k dxim ?at éagié%[) $1524 to achieve

in place. The mandr el IS typlca y ro
the desised tingjithicliness ofatiaeswams offtbe fleahmaomnta'zzmtT be ;:(rafnrm 24 is

made ﬁﬁ?g{n% ghvg?él Eeléﬁﬂ{e{& [1%&1 %ﬁl&%ﬁag@%& m Iéé‘gg?ﬂlg deformed under

pressape lsMbstgnﬂ@IwI WEhd&, bréaking a3 cfr&tfklrﬁg@ﬁmleem@faﬂfs Suit8ble metals may
rollers 48, are applied against an external surface 50

compgiee fos %amﬁ rﬁtie,a&t@n@caf ABEIUNY, GRPPSF rRtaless| Yaek fianium, and
assoB5& oélfi')‘y 'p?rEfdrH] @g P‘?efv I@@%f&w %t%@.@@p%&dw

sur ace
drawinigs, ﬂammg eCNGInhach;nnh& Emd@resmmrdmg ez Wielt a¢ bgrdheOnetal

of the preform,24 to SS an | ow t reform
shapdgatiiiasBh Gehoa npinde hosseot orainaty sRHiR B Stiay f o

the first end 40 of the perform 24. The preform

material is desirably conpressed and plasticized above

its yi & thesflovefiopnting prodrssafits predonp Bémmprtsesfamwvtetrhal surface

20 0AER Al P 5t Bog EH B2 i 3t B8t 2, ae

may fdseaphinekinessrice@8of BBGHARdYel 6. Wﬁb'rﬁaﬁ&e@%ﬁ@@ component of
preform 24 b¥ flow ng the preformmterial along the

a fIOWTB-‘rWwa apar 5%p@§wnsmga®tber parts gdapieddet treBew-forming of
com@ﬁéﬁ%@z o8 Jir%e%rﬁ)rsﬁé %PJV% ?H " LRIl Y2 e, %ﬁbryl o a closed or semi-

asticall m an € preform na
closeledmil; eah ibal Held by tehieddstoclal agdr taitstedk 42) chpable of exerting a

nydralfie s ice {9 8 gﬁéﬁgfﬁéﬁﬁ&p&' b RGoromal 24 Hrlvpiealy rotated
abouf"’e’s"l@h@ltuﬁﬁgl é)ﬂ@ﬂlofdr%rx% k%\cﬁb&ﬁl (Abt %Wr@qghlch in turn rotates

dlstances stant or varl a
the pigifemaad dén sv@crurgnastmrs M/Iithbe medradrieb?6. hAporefssm@eappiymg device 46,

such 30U P RIS 1er I, B B50, Qe surtace 0 o

the pl@fdsm’uQAI’[d) plaﬁﬂ@@l@ddémkmﬁmﬁi fidvatiag prafbeh Maﬂdhéﬂ id drdaxial direction
(not_ sh in a direction parallel

a'°n9§h?|S“H§F§I2I8é?fth%n’t’@ﬂéjr@i 2%ction of rotation of t he
mandrel 26, and thus exert a radial force on the
external surface 50 of the preform 24. The pressure
rol | er n the erapodieEmt shopni e presaog Mefﬂ&m@e&dg@r@the first
exerts [ e on the_external surface

al for
end 4bf q:tth% P&?"QFB%% B P18 apeow e REareY makritad evar therfnaﬂdrel 26 in
ad we%ﬁbﬁ'am/é'yrfﬁﬁﬁ 19 firkE %%8546 QﬁhéLHécrﬁ)?rﬁn 28 ‘?ﬁeﬁ) Wﬁét%lﬂzgls
. I'n One ver sl on, lurali't pressure r l'ers
deswahlyé cepvwecessespand phbtmzed abové I’tS idle strangthdsy theeapplied pressure

to flow I% ﬂ{arfélz eﬁ 'in %rr]]daxtiar] QiRRCE3R Aot onhg t%leI sUrface 82§mfythe manc?rel 26. The

pressure rollers 48 thus reduce the thickness of and lengthen the walls 36 of the
preform 24 by flowing the preform material along the mandrel 26. The pressure applied
to the external surface 50 is desirably sufficiently high to plastically deform and flow the
preform material, substantially without breaking or cracking the material. The pressure
applied varies as a function of the properties of the material being formed. The mandrel
and the rollers are located at defined distances, which may be a constant or variable
distance, to establish the relationship of the inner and outer surfaces of the finished

part. In one version, the pressure rollers 48 may comprise circularly shaped rollers that
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axially and radially spaced apart, to exert pressures
against a plurality of different regions of the
w@e@7osmseext ernal surface 50. The mandrel 26 prOWUS®A6/035376

are ’éﬁbpﬂeﬂﬁd’ B tdetbatuyi sigidiso@es shownyliesa rbttoragaplleortghti-parallel
provide the desired bul k shape and surface texture
to the,direction offotqtionaf the mndfreloaﬁo fHdieds exaf ehadial Sorce gy the

exterﬁﬁlaé[ma%e 5d1§fel§3rlﬁéf3rm2 Y, mPH% ?Jfé@u'r% ?ol%% hé'r@é%%g\e@%o?npnse an

'S sul for a desire 0
anglegafionsargicedgengd treatdixelts 26 a»halcfodmsom i gxtermsuase Bf the

oo s LSBTk e b e e 20 of
the nRMataI2B. 28 dHe ForSRAPAHNaIB of JreSs g‘?ﬂﬁé@ 48 &R én%ﬁg[i part

26 may conprise a textured surface avi ng
abOU%ﬁhﬁQ&@éWﬁamemﬂd&e pheform 24aandke Qeessurermliems 48 rm@ealso be

t 34 that i.s desire
axiallf apbJa il BEGe it B AR stie inta RREA ARt ufrent
regiodd of thenmefarm ékt@rrsqns,ﬁﬁa@ese of conponent 22 is a
result of the applied pressure during the flow form ng

process which presses the preform material against the
d - t c
compondne I3RS, 38 piotided it ané Mu RitRbreBlts Ridedtapy
adaptediidnebvidethadesized bEkkrsr@)pemcbsurfaHe texture atterrs 84 o @iee final
flow-1B RS0 BREREH b2 FRY SFPAPIGraS oo asSLma AR ReR” andal length
that |$ Stiieed fo adc%H’ 12e9EAGH Fhe icBpd H?Wéﬂ@ beS Wstf(?"’\ﬁgnal%l 58 also

form correspondi ng reverse | eat ures
desirgldyrppmpirisgs the textigiedrauirizob Z&ﬁhahts adapited & ﬁ)‘rm:ﬁblemﬂsamtl surface

Bty S0 oSk T Bap 2 B, e

mandréle261mag iodimsrigel ki@ disurfREMTRAVIRG BANEhME é@r‘f@ééﬁattern 58
i mge features 30 co ri sing depressions 30a in
that i ﬁﬁvﬂéﬂtoréwrrpa&ea% rgaﬁejeéwre@aﬁem% éfwtcb’h dealeed for the

chamggpgéﬁhoﬁéﬁti?feTﬁés ﬁgcé’?e eeﬁ‘ét%iln aﬁgﬁﬂga%&tﬁst ugfgce 20 of

sirell surface tex ure pa ern
compbnen%mm eeqmﬂtomfrthe |appBedSﬁaeb$ucb daﬁmi@ﬂm ﬂm&-gﬁmng process which
si.n one .of bunps es, ridges
pressES OB BEEOMR i Tiar Agauatt Ine ShATTe! SHITAG25BU T fiot hq iternal

surfade)6f @&ﬁp@:ﬁ@ﬁ@?éﬁﬁs@%laﬁg -assInfe3&h¥ SoRtdRl} of Eﬁ?ﬁ%@?@%ﬁace 28.

26 even conprises protrusions 60a an epr essi ons
For exavpleg feyiaz mandrel ssivace 2@scamprisieg raiged pratfusiors Géadndl

cepreBllohE R0y il Blomh bl BEY by bRt o FRa e oprossions
60b irlthefhandfed 50iage LBao ¢OP 8BRBEpAIRiNg rémsérﬁﬁdg@lfea%éres 30
comprising protrusions 30b on the surface of component 22, as shown for example in
FIG. 2. The preform material is also flowed about the protrusions 60a on the mandrel
surface 28 to form corresponding reverse image features 30 comprising depressions
30a in the component surface 20. The features 60 provided on the mandrel surface 28
can be selected according to the desired surface texture pattern 34, and may comprise
for example protrusions 60a and depressions 60b comprising at least one of bumps,
holes, ridges, grooves, and other features that may be desirable for the component
surface 20. In one version, the mandrel 26 even comprises protrusions 60a and
depressions 60b having sizes and spacings in one region of the mandrel surface 28
that differ from the sizes and spacings of the protrusions 60a and depressions 60b in a
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allows for the formati on of a surface 20 of conponent
22 havi ng predeterm ned di nensi ons and bul k shape, and
waRovalos@aeously form ng a desired surface textPCBUS2006/035376

sepé% B ftikimishiar st igh: Hq@w%rmmmﬂéeﬁﬁmr?&erﬁ P9%n the mandrel 26

viding an efficient and inproved neans of
allows 5%'? hhéafprrn@thm@f 2 REffae? 20 @fsomaenent22 haningriedetesmingd

tex 4
aimeghTRES Kk AL SR SHNER-ARY il o el s bgure
pattem 84onehe sgripcobfibemponest maha@ praelaging 28 effisichind &Bproved

for. exanple in FIG 3. The alternating

mearb‘r‘?fvyéﬁ%?a&w@ eEPAMARI C@Wl%ag 62b forma reverse
i mge surface texture pattern 34 in the surface 20 of
conmponent 22 conprising correspondi ng protuberances
64a andh degrvessomren Barpvediatrfate terduner pattsa Masipdomded by

[ [ 104 t
row BEATEES BimehobhEa2 B o S 51188 Sletinb Brouperances
62a drRiddsiftesdiens 80baad SRGWA fordxamHpietin @‘]G%l%ebédtetrﬁ‘@tln
resi dues. The protuberances 62a in the mandrel surface

protubgragisgs Egaandsespressioas frpiferm poeneseomagenpifarevieniyra pattern

o410 5, s @2 TR U LS B 5 Gl e s o

depr@sams Gnmmatl alloheprodéss msmudseg@ma&daaahﬁ?)/odb’s\émgaof
3 | f their height of from about 007 to about
subsightgsd Othien ererigethedgiiiiad sHEaeB0i0k COMPORRAL o reduce the

contaﬁﬂﬁéﬁ&?o%%tﬁoggi g?qré‘ ré’sqﬁ’ﬁ%% E?h%‘ﬁ&%l@ﬁ?ga\f%%g%?a in the

surface hel ght east
mandpeloBofacecitesan aoniprisg, fooegainpkes, emcwurdismrdmurhm hatingiar height as

a1 a0 R e R RS ol st abou

0.005 foQisduR0NBY HBhESCFhe ProfuberifeB®a May Werha\)(/%lth at half their
di mensi ons that substanti al Iéecorrespond to those of

height pefraamabaut 08 do @heub R ipcheandhe @@pewlcm@mm thermandrel
surfa@é‘??‘fﬁéj%(?rﬁggég gc({e%)fﬁ B{%EQY ﬁ] ;@%gg%%{ﬁ?% pﬁ’gﬁ Hof at least about

0.005storabsoit 06050 iashed il ihaly coxfITRleea WidthlaBhalf thah U@bthl &f from about
absent sharp corners and edges.

0. Oo%sfg?ﬁjw?ba Giheass-sdbe .%ﬁtugsm%@ébaar& 6@@%@@“@@43 formed in
the fIGW-36irhéd &Hﬁécé 1 20 Bf Bé:\‘@%?ﬁ! i%“ H@A;ﬂl’xé\fg di h%r&'ftg{s tﬂE Substantially

sl ne wave, eng and anp €s o

correspongsioi thase of tesmeadtel protnberances| 62z & dep@sdiong 62b.
the desired conponent characteristics. The sinusoida
cross section provides a snoothly varying

In one version, the textured surface 28 comprises a surface cross-section
that is substantially sinusoidal, as shown for example in FIG. 3, which is substantially
absent sharp corners and edges. The sinusoidal cross-section comprises a cross-
section profile that is substantially similar to that of a sine wave, with the wavelengths
and amplitudes of the sinusoidal cross-section being selected according to the desired
component characteristics. The sinusoidal cross section provides a smoothly varying
surface with alternating protuberances 62a and depressions 62b that provide improved
adhesion of process residues, and reduces the cracking or fracturing of deposited
residues that can otherwise occur with sharp or abrupt surface transitions. A suitable
sinusoidal surface cross section may have a peak-to-peak distance between adjacent

protuberances 62a of from about 0.015 to about 0.180 inches and an amplitude of from
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surface with alternating protuberances 62a and
depressions 62b that provide inproved adhesi on of
W(DRQIKZES(BM esi dues, and reduces the cracki ng orPCT/US2006/035376
abolit 5 665 el hpﬁ“ﬂ; Ogﬁmé@i@qn e \F&'?ﬁnt fidt m‘éﬁHré?EUﬁéc‘% 58 comprises a
or abrupt surface transitions.
first smullsbailal erossmm;tlonl dhatsiinctinferentiakys wsaus ableae’agamakheamund an

M R i
that eﬁfgﬂdstlHﬁ@tL@‘lnél P/;hffgﬁ@ﬂﬁe alls dlﬁ dﬁﬁ@'m&ndrbl:éé 0£ Q%own th BIG. 1.

ne ve he mandrel surface conprlses
The textﬂreomurhom%&)l&dﬂsmbhs@&@éamtiaﬂv abisent corners 66 that are sharp and

shars ST il 2 Bl Sl 45 g Bocee

second si nusoi dal cross-section that extends
Iongltudlnall al ong the axis 44 of the nmandrel 26,
shown Themandrel Z&H@wa,lﬁ@ @eeﬁpemcﬁatéezlseﬁgord@glfp%atgpn of

comp%a:’ﬁp@é;ﬁcpﬁgﬁﬁalﬁm@q Waﬁe %8tk F@é u@érﬁssﬁa{hﬁ eﬂﬂnde improved

npri ses ant
resultscmumbeplrcmesslegsaf&ﬁbaimaiteedl@as Sderecmmptétxeéur%ermﬁeaﬂmoan render
R o[- Y eC|f|ca sed for the f C
it iyl o o vee! 1 PSR (Pl it 22 vt PRATPEL2S Aler the

flow-fgﬂrgﬁwpaﬁro%ﬁ’ | gy é)(&?ﬁﬁllée%rrsﬁ%bé %a‘tt@rr¥§1§4 AR ERSTtHNoR for sliding

SL rates 104. Such conpl ex surface patterns can
or twistinglef thetcamponenil22 fram rtbemmotnel 2Ghdhe Irelgase ofithe component 22

from ﬁ%gﬁongﬁ?ﬁéab:%n%@%%nmndr g gﬁwpgé ptéﬁgfrbgg that does not lend

itself Iféﬁdilz k& Swidfing bAklidiAg r@@th@bémpbﬁ@rﬁt =1 frdhﬂ%e%ah@MeiiQB ga surface
e conponent 22 from the mandr el t he rel ease

pattersr 34 pempeaiveliernating wr@mhqwenm%léandéwws 64a, as the

mand;f‘en Jicﬁl‘gé ?n 2 e;ﬂgp L@eféér{t{e\%."‘(aeztdoéﬁﬁ BEEor%él Ba?éd ﬁﬂfﬁﬂé\ﬂ%ndrel and

I'hng or Sl |
componanbdepresgidné Bamemlae Inayetheed|, 2Grface paﬁemfsainethaadbaoncompnse

llnearocé °°§E{1'g,§'§8 nggqaan@‘na?,g%%tg%berie%%s s A%J of the component

22 caﬁrkgé %!’g&ngegggﬁtogé%ov@‘ﬂ%rﬁ%@ W?adopsk%i iméife VORISR Blandrel 26

. depressions 62b, 64a. In general,
is adapied &ardhpdabmatwnﬁ Stunhtcodtplmswdmmpa’éermsl byetaem@ @t least

.spiralin e nsSOath xtedto st
partialf gofpgte; REOL IR SRReMBanEa 2 o Ak A e G the
mandré’l"QB/Qﬁérf 0 flodeforined plocéEs. Far eRamips, Shélfhaﬁd?él 26 may comprise
mandrel 26 is adapted for the fabrication of

a hollpwhipteasior saeticnt €0 yatotveriel sections efghatmandist 26 gag icgllagse following

the G Lﬁ%@@ﬁb ?Jrgce “?J‘R{ad“vgo: o b %@gﬁl%??ﬁ&ﬁﬂﬁeréﬁ?é Bf‘gxkér méﬁgr‘& L¥d

improvedhe esaise fof rerepeaiufehe thmponedt 22 fidin theymaoopeli26e For example,
interior, section 70.into ich sections o

the nmql{ﬁqg 6 gy bLipged Qpelieryisegansgucted in such a way thattqﬁe mandrel

may fold in on itself. In yet another version, the protrusions 60a on the surface 28 of
the mandrel 26, such as sinusoidal cross-section protuberances 62a, may be adapted
to be withdrawn into the interior section 70 of the mandrel after flow-forming to “unlock”
the component 22 from the mandrel surface 28. Thus, the improved mandrel 26 allows
for the formation of complex surface patterns 34 on the component 22 that may be
substantially absent linear or spiraling depressions that extend along a length of the
internal surface 20 of component 22, and is not limited to substantially linear or spiraling

surface patterns.
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the flow form ng process, to provide a smaller
circunference of the mandrel and inprove the ease of
wo e0vwwais2of the conponent 22 fromthe mandrel PEr/UFING/035376
examnpl I Yosed i
const AT RASIER, tROICRIGRTCTLIRRENaR 22 REloMARY from the
mandrel 26t ts,ehéatlﬂgtthymonwmm Nvmhean;approprllate peattsawscan$hé0a
on t surfa e

compdfeficds STerERcLeBd Bt BF STl 3HieSS 80 earg e beioht of the

protu@é@ﬁ&@éﬂ&@ ah8 depiEskiGB4AbA thE hartrel 20fo §§<§drh@ @ls@hgaged thus
the mandrel after flowformng to "unl ock"

auowmgrhlp@nempoagnf 22tn basemaned Slons ther meadrsd 26Th'U§ altrmalnt of heat

v SR AL ey 18y bRE o 4 Shior g on e

mandra2ebendthesthanhakexpanslisetdeffitiopiesf the copipgarient gnaterial.
depressions that extend along a length of the internal

surface 20 of conponent 22, and is not limted to

subst anti a\}x}{ éxhﬁﬁf’l‘é OP%| qoﬁ‘lén?gzsféﬂﬁﬁ@é%éd %@tzézﬁc?\gﬁor'rﬁing

i h fi orne onent
procese ﬁmsrmjmﬁ iroRiG.he The «tompo.’aénbng lmeatprlsgstdmmeldnmmitable for

e SRR Ao P S o P R oo 24
compFlglﬂg rt“;/llﬂc'i\‘ica‘l’%ldeb\%llﬁrff@t Mﬁﬁéﬂi‘ﬁ@%sé&% ﬂ{éjfl&ﬁﬂéﬁﬁﬁg%écess into the

on the nmandrel 26 to becone di sengaged t
deswea:l $Izuajdngaﬂ lengtioapd thigkness. t%%@tereabwiﬁacfa%pf ﬂ‘@ component 22

comoffBABHFs pAitiL 125 s Pan the CBRhe R e FARTRE AR 3 ot

showih)i® WHiIBH pRbcets reBidiuel&ahhihemé e rxethire the copedrhinatientof
of the conmponent _material. An exanpl e of a conponent

processed gHbsiraiead Ody Thusi B How-ieigyng ToRiBed Is GaRMRP! Providing the
compgh(%wta%% ga\z g? t@§ ngl Puﬁ)@s 'épa{dos es%&ﬂl)’g nzl-%%ér)glerﬁéocess

or a ep03|

step, thugpooeiding?a nhcsrefefhcnedt érmbrepiodlu@bmrmeans obfgrmireg thee component
cylindrical sidewalls 36 that are pressed in the

22. t]owformi ng process into the desired shield wall

l ength and thickness. The internal surface 20 of the

conmponent 22 conprising the shield 120 conpri ses the

desi r eDiffarentaersioastalicompsments 22 Bavingdhe dexdured swface 20

oM A8 B s b b ek o crppoer 105

an exfeh%rﬁf@mbéwnmt Bpdhich isapananFIGPBOVIHE stgarhber 106 is part of a
nponent 22 having the desired bul k shape and sur

f
multmbam@eé platfosmdpatshRovsnIRaERg Jiadister plistgsFeRnentag ch ar%%ers
conn%ﬁéﬁ% gﬁg% rto%'o‘f’ BFm PREHARAGNS R rERA b st L B Betiden the

chambers 106. In the version shown, the process chamber 106 comprises a sputter
deposition chamber, also called a physical vapor deposition or PVD chamber, which is
capable .of sputter depositing material on a substrate 104a, such as one or more of
tantalum, tantalum nitride, titanium, titanium nitride, copper, tungsten, tungsten nitride
and aluminum. The chamber 106 comprises enclosure walls 118 that enclose a
process zone 109 and that include sidewalls 164, a bottom wall 166 and a ceiling 168.
A support ring 130 can be arranged between the sidewalls 164 and ceiling 168 to
support the ceiling 168. Other chamber walls can include one or more shields 120 that

shield the enclosure walls 118 from the sputtering environment.
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22. Different versions of conponents 22 having the
textured surface 20 forned by the fl owform ng nethod
w@ae@7/03m8e4 i N a substrate-processi ng chanber 10BCT/@#R2006/035376

exenpl ofsI AIRRSUTHIY EohpMEd <A stBsERRMUY p?ﬁt
chan‘oe?%ié% isg%art %%g rrultis- cﬁan‘oer ﬁ;g):&gﬁ%tm ”npt the
substalevin)th@é sputigr depasititrechambent 9. c bha substiatersupperts1 14 may be

0 ted by a robot .arm nechanjs at .transfers
electiGi iy Yoy fofhesh AhRCRRI Lrd Dt bRRSHRY power supply
172, ¥8EIS 8 ANSIRP \Wowek @appﬁocﬁ@sméué@&t q9ARahSASo 8upport other
sputter deposition chanber, also called a physica

|
wafergalfist suelpas pimeveafie phpttendiskd P4bdhatcran rotegidne epper surface
154 S ShpE L3RI Blo P4 EHIRE LR I Sherdtl] e

alum tan ummni
substrateat04anis ihfrddudedninto thel chamisarpld® throwgrga tseibstratenigadiag inlet (not

(trid i num The chamber 106 conpri ses
showgh i %@Wﬁbﬁ@o the ghamberndonrnd plaged catbe syppottgld 4. The

suppgﬂq 1u@in b fad Sy ﬁi\/\?é‘?@@'tbl_\/fslukgérlt ,Qligt Mfo(/\%r%r‘{@!a 'Iiﬁé@@e?ﬁgsembly

ceiling 168. A suppor can be arran
(not shawmexant breuseditonkft Bed IdMerdhd stbstrategoritédhe suppordrig during

wanshPR e SIRIRIE 1095 ok AL aT d e RUSBTEr ARy e vl | 5
118 fromthe sputtering environnent.'T "' ' nrib d

"Mdiiinprises a substrate support 114 to support the
subst r dthe supPore! Hotmay &lsqiepbprise enech anere ringss sughas a cover

ino ARSI 128 Ny L BEHBIIoh b Bt 134

of thepsuwors 6ty inhildt eesn dSthalresuBEoﬂOlVM{ Iaumﬁd \xersﬂipsethe deposition

. bstrate sypport 114 can al so support other wafers

ring T5,AKGaH RATTAN SHrElIds R sUbsiats LA nBOfeRPORiRNS of the support
114 ARSI AR 1088 1 Bl iy YOG b s
least auprtiomoé theodepasitiomting d28 eand recucesdhe kapbsition @8 particles onto

hr ough.a subs te |l.padi i.nlet (nqt, shown) in a
both eo‘i%ﬁﬁ't'%qn%%égﬁgdéﬁ%ﬁlﬂag”wa@ Sé'ﬁgoﬁlgéed on the
support 114. The support 114 can be lifted or |owered

by support l[ift bellows and a [ift finger assenbly
(not sKoRiPreeadapesuphieas agpritetinggas, igvriroduned into the chamber

100 SRBH 248 OB L5545 kol ARREATEHRL LGy thfprisin
one o5 uperer dasldeliroey 134 doatcszmbriesd socuhduit 178 kavihg @sgassiiss control
valvegfiFh stiah oL a TRBr CSioTB, 1 RaSg Fpiet Tt e & ¥iigas
therethrough. The conduits 176 can feed the gases to a mixing manifold (not shown) in
which the gases are mixed to from a desired process gas composition. The mixing
manifold feeds a gas distributor 180 having one or more gas outlets 182 in the chamber
106. The process gas may comprise a hon-reactive gas, such as argon or xenon,
which is capable of energetically impinging upon and sputtering material from a target.
The process gas may also comprise a reactive gas, such as one or more of an oxygen-
containing gas and a nitrogen-containing gas, that are capable of reacting with the
sputtered material to form a layer on the substrate 104a. Spent process gas and
byproducts are exhausted from the chamber 106 through an exhaust 122 which
includes one or more exhaust ports 184 that receive spent process gas and pass the

spent gas to an exhaust conduit 186 in which there is a throttle valve 188 to control the

11



10

15

20

25

30

of the support 114 to inhibit erosion of the support
114. In one version, the deposition ring 128 at |east
WP a00rioaisky surrounds the substrate 104a to pr oP€L/US2006/035376

preéé@f%{g)f tﬂ@%égﬁiajﬁ@ B@F 408 ha @Rh&l@é{%ﬁauﬁﬂ 8b18eds one or more

Strate cover ring 126 encircles and
exhaust parmpsat9d. e’ﬁwncailypthet prassufe oﬂwtéiewpﬂermg gasrin the e@nber 106 is

educ eposition of particles onto both the
Settoc?é‘gb%tquB epp%/ef 8 and the underlying support 114. A

process gas, such as a sputtering gas, is introduced
into the chanber 106 through a gas delivery system 112

that iqpgb %g%emwé’g%rﬁﬁﬁr 966 fmldbmm%lésmt&m@ fafget 124

nore gas sources at each feed a conduit
facinghasurfgca 1§8of thesulbsirate di04aabne comprisingematasiah tovbe sputtered
ass fil o rat e ,of
onto thr & bEtAs, S seh BsHaL pram b Rcetsao St RatellE Afgngatum
nitridé’ Xha¢arden 29 ten beslestiedm) isbratadfrom thHeectamsiesr ﬁ)ﬁi‘by an annular
mxed to froma desired process gas conp03|t| on.

insulateryiingy 1 %mﬁ%IS&W§§?ddO®BOWB%§WFHVM@? 1ige h@éﬂﬁtnb%dn@y
compgg%g%lﬁqu%cﬁ@yp%tﬁ Q té@%’[ ﬁprfaﬁ'%’@ 'Eha]t%exﬂg‘feohm the chamber

conpri S Nn-reac
106. a'hgwpuqermgranambehnoe dlso hapalshieldf1 2®rterpgjete|ctaIWa}II 118 of the

d
chambRE 108 863 Sh IRy cHugatEI 8b B ENREL 120 Fan comPIRg AnaLks
cyhnd?t%ap éﬁr e uﬁﬁe@&n@m@\‘?&& etk gﬁéa a1”2‘1)!1’&"that shield the

nitrogen-cont ng gas, that are capabl reacting
uppemard laves regmnsafme olsarabenll 06.0lrf thmvesrsmﬁro\mmm Figure 4, the

shield {83 hef ef bt seREO 2l BT R BUGHPRER. B A igplower

sectiod 2db tH2¢ lidftesd BeUovePFifg ePPBaUR tlapss ERiekBM1 Bainprising a
recei ve spent process gas and pass the spent gas to

an
clamping singtcanaier) be prewded omiaem theew@persarui |9M486§ ed %ﬁms 120a,b

togetb}%s él?e;{ 8{\25{ gl{\) ie éﬂ?cﬁ'ffgggact S 8dch aé?nr?er aerh&Jtﬁr %8@3 can also be

eeds " one or nore ex

provigedPi didverEidn, oaklor, moteeofithe powes sobplyEoZ; mangeemzm@nd shield
gas in the charrber 1 g is set to

120, Poyatasas PIASNRTIRRT élvﬁéd%@apa'@"ﬁéuq Neror ﬂegﬁﬁ%@@“w gas to
sputttgrﬁr@ta{e‘?fa'l %%@;&%E%eé 2547 i Pode S8 \‘fq o %pﬂés bifas voltage to

strate conprising mater
the tespett 122 with meskp]adt thee treugtsieldat20. 10ke eleﬁtrm]flelé g‘e(merﬁﬁdmp the

t | t ta um and tantalumnitride

champer 408 Yo Ve omie AN e ol ¢ SPufId 8 1l @ plasma
that é%%@ﬁ:rallﬁ%p%e§®p@ﬁ@ﬂdabomﬁéﬁds&h§rtafgem§I 2433 sgaﬁdr naiterial off the

connected to a power suppl %_ 92. The target 1
target 124 and onto the substrate 104a he support 114 having the electrode 170 and
support electrode power supply 172 may also operate as part of the gas energizer 116
by energizing and accelerating ionized material sputtered from the target 124 towards
the substrate 104a. Furthermore, a gas energizing coil 135 can be provided that is
powered by a power supply 192 and that is positioned within the chamber 106 to
provide enhanced energized gas characteristics, such as improved energized gas
density. The gas energizing coil 135 can be supported by a coil support 137 that is

attached to a shield 120 or other wall in the chamber 106.
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conprise a target backing plate having a target rim
125 that is exposed in the chanber 106. The sputtering
W@ b@nioars24 06 al so has a shield 120 to prot ect BCTER1006/035376

118 ofi ﬁg‘gﬂgmﬁ%@@oﬁﬁaﬁfw%tc%"n%n 181 {ridk cofF{E)‘?ises program

shield can conprise a wa ke cy ndrlca shape
code havihgnstpationaets tooowerathcahgosentsiajtise ﬂ:lzambenmﬁ te bencess
rre

O T T e A N
substgégca lﬂ)geﬁomﬁx‘;g%é@@ct?&p@etp@ ‘é)?h bpste idhel drameHPH0thE subBtafe38upport 114

section 120b at is fitted to the cover
and subsigatezans{aodl tarpositivned dulistiate dPgaiisithe chambarpPdiga gas flow

contrQfe itRocier i 85008 s iy b My o7 7E R St P f pitering

gas t&ﬂref d:tﬂ#ﬁ@éﬂ 06 a gaks?bre%%uré]!?@ﬁtr(ﬁn@btmﬁtleh s@lntcebgerat@&re exhaust
al so &grOVI ed In one version, one or nore of

throttigatve $8pin Maitain 2 Rrepsura mythgrRhasphe 19612’(}3330%?@{2@ control
mstru?ﬁofi‘s tcgﬂa‘?é%' tg\g §a%.ét§13ér§ br WG‘E RaPh % gr om?@%i%btzdg@kégtlevel, a

e Spu ter erla
tempér%re'ﬁmatrpbmtrusﬁmpbgt tﬂ)gﬁ)napptemperatlbeasn tred clameben106; and a
e target 124 wth r ect, tg the shiel The
procegp gu It 85t RS TR 0 aTHok Fhe BlneRas HSsTBhEL 1.
applied vol tage energi zes the sputtering gas to forma
pl asma t hat energetically inpinges upon and bonbards

t he target 124 to sputter material off the target 124
and onft betchamhes somonenta2 haM@gstbpﬁgx’tureﬁmurfm AQycan

comp 5, LS4 0412 PR b PUEREH O BR 512 PRl suovor
114, pyocesekiyi3ongasederfitsl| Hmbha@\bleoenzbéummhs 4118 and shields 120,

sputtered fromthe target 124 towards the supstrate
or gag eXhAUSt A2 h@ﬁ@ar@be@%@%népgwﬁrﬁe lec Hig ch%agﬁﬁwmeonents 22

havmg tﬂ%! lté%&ére‘o@ﬂrféc% ﬁ% 9 cH Wer%HEI‘E:'ngel\%ll amg a chamber

'S positl on anber to provide
shlelobmh@,rmtaigehﬂ@iaztadg@m dl?é'nr aaioanpcs‘terrbs)f aguotessskit 139 such as at

M T S T
ring 1'3? étdoﬂqfﬁ%%d cbﬂ’s@p?&\*t qby, §I?{ﬁté?rdlékt e4b V@éﬂ]p'@hlél@ﬂ41 and a portion

mber 106.( rf ontrol
of thecwttsztr@m svpnt 1fhato @wgmpé%s:ommems bawag ﬁlae/t@@ured surface

oan h{J¢ L0V B B SEE00P00007, 26 BB0gh¥BEL 50010
0020€50012| eo_zmw_octemmmueeoa,ganmmmmamaem 0920282149, 0020-
5148804380 PR AT, Toeh danded, PREOPLD A1 R F6E6, from
Appli?ﬁ’i&hﬁtéﬁé‘ls?SéHl%séfa%,eCéi%ﬁHlé.nTM%%s‘f BREG®HoASRES i8 n¥étely exemplary
and the other components or components from other types of chambers can also have

the textured surface; thus, the present invention should not be limited to the

components listed or described herein.

The present invention has been described with reference to certain
preferred versions thereof; however, other versions are possible. For example, the
flow-formed components can be used in other types of applications, as would be
apparent to one of ordinary skill, for example, as components of etching chambers.

Other configurations of the flow forming apparatus can also be used, and mandrel
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control instruction set to operate the flow contro
valves 178 to set a flow of sputtering gas to the
w@eb@moars2406; a gas pressure control instructiPCI/E81006/635376
suﬁé@&ﬁéﬁ&mmﬁ@ﬁmlamﬁ&sét@p@élﬁé@y\e@s\«;ﬁbé@%ahcalgeab@ﬁo%\nd@d Further,
pressure i n the chanb as energi zer contro
alternatiye istepsi equivalent fo tbpéﬁe Qsécmtml éﬁéheeﬁ@wdp&mmglrmethoe can also be

use iEpo a8 bR BBET of BidenctbbRTRPLFvuGton, a5 wouid be

appahifdene bPoidinay skllpmﬁaéfor@metﬂf fithghd 8&dpelet therappehnded
to nonitor the process in the chanber 106. The chanber

claimg @hﬁ@ﬁe’?ﬁ@eﬂﬂﬂﬁ%ﬁlt%@q ql@qu@yprly péthespiiefersed yersigns contained

he“ﬂﬁonprlse for exanple, different arts of the gas
elivery system 112, substrate support 114, process
kit 139, gas energizer 116, chanber enclosure walls
118 and shields 120, or gas exhaust 122 of the chanber
106. For exanple, the chanber conponents 22 having the
textured surface 20 can include a chanber enclosure
wal | 118, a chanber shield 120, a target 124, a target
rim125, a conponent of a process kit 139 such as at
| east one of a cover ring 126 and a deposition ring
128, a support ring 130, insulator ring 132, a coi
135, coil support 137, shutter disk 104b, clanp shield
141 , and a portion of the substrate support 114. For
exanpl e, conponents having the textured surface can
i nclude Applied Material's part nunbers 0020- 50007,
0020- 50008, 0020-50010, 0020-50012, 0020-50013,
0020- 48908, 0021-23852, 0020-48998, 0020-52149, 0020-
51483, 0020-49977, 0020-52151, 0020-48999, 0020-48042
and 0190- 14818, from Applied Materials, Santa O ara,
California. This list of conponents is nerely
exenpl ary and the other conmponents or conponents from
ot her types of chanbers can al so have the textured
surface; thus, the present invention should not be
limted to the conponents |listed or described herein.
The present invention has been described with
reference to certain preferred versions thereof;
however, other versions are possible. For exanple, the
flow fornmed conponents can be used in other types of
appl i cations, as would be apparent to one of ordinary
skill, for exanple, as conponents of etching chanbers.
O her configurations of the flow form ng apparatus can
al so be used, and mandrel descri bed can al so be
provi ded. Further,
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alternative steps equivalent to those described for
the flowform ng nethod can al so be used in accordance
wowdaoh/osdse4 par amet ers of the descri bed i npl emenPert/Us1006/035376

Whafes ¥aithedqg-apparent to one of ordinary skill.
Therefore, the spirit and scope of the appended cl ains

should not be limted to the description of the

preferred versions,c alned herein. Wi, it is lairtfed .

P W et nautisangd, 6F oA d SRt fora fusgitate pRbcessing
chanbépstheahethdassagiigieg:chamber, the met hod conpri si ng:

(a) providing a preformhaving internal and external

surfaces; (H) pr ovevring aPripdr BaviRotinteinaland exgrnal surfaces;
surface havipg a patiheiy antd?é(lt\b'iﬁ?g té)?[ tey &rface haying a pattern
;Se I odi (9 a

conpri sing c an ernating protrusions and
of texte@defeatures cofmprisingperiddia gnd aéterrat@ymabirasivha @@dafepressions;

the preformwi th the textured surface of ndrel ; and :
(d) applyi néC prcgglg&lﬁtlggttgeﬂrﬁ@rr}%ﬁpgaﬁ@pﬁg\% pr@?orm with the

texturdd §ig&Nbf ,ﬁaha,ggp. dfyplastically deformthe preform
and ’

cause the Internal surface of the performto flow
over the teXdur edpplyifigiagpressurado tizanpgedbrn éhdtds sutficiently high to
cQ nent having a textured,internal surfa
plasticg i AP g Rt andbpaves sy nleralaiieiss OT3he Reffarmda flow over
the t@&GRIIBUHAdeL¢ha@imandier ®© Brrh @) capdhériafavir) 8tddured internal
conmponent having a textured internal surface that is

surfaggigompitsing @ palipyeat texiuied featkrespi r al i ng depr essi ons
that extend along a length of the textured internal
surface. 3. A nethod according to claim11 wherein (b)
conpri s priowietheod)aecordingy tel cldiavivhgrein galt ¢anprisds forming a
al terpating Pr?t uaer anceis nd gl?e‘:ér_essi ons, whi ch have
compgneng hayingRteturedntegial sWiAge Eirirasiesipstialysabsant lipgar or
spira%@ﬂéBx@s@%@%hQﬁéﬁt@ﬂ? %ilcgfﬁjt %Lgng‘ﬂ‘i of g%%%ﬁ%& itef sbRace.

about” 0. 050 i nches; (i rot uberances having a
wi dth at half height of from about 0.007 to about

? . 8r7n0ai oﬁ? e%ﬁ B}%I"lcle aécgq?gﬁﬂ% 0T as*limoll1 %vh%?giinn(%) %or%%%tsgs %froviding a
mandrel having a pattern of alternating protuberances and depressions which have at
least one of the following characteristics:

(i) the protuberances having a height of from about 0.005 to
about 0.050 inches;

(i) the protuberances having a width at half height of from
about 0.007 to about 0.070 inches;

(i)  the depressions having a depth of from about 0.005 to about
0.050 inches;

(iv)  the depressions having a width at half depth of from about
0.002 to about 0.130 inches; and

(v)  the pattern of protuberances and depressions comprises a

sinusoidal cross-section.
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0. 050 inches; (iv) the depressions having a wi dth at
hal f depth of from about 0.002 to about 0.130 inches;
wara70%9824 he pattern of protuberances and deprBGB/Ulms6/035376
conpri.ges ay *lagf% 4 RA b) cd roviding a
Piri etzrcl"ed a%b%m?a r&@%&?gﬁﬁnﬁ er e(r?C r’S\pI‘ISGS pro g
mandeahavingest ipashord oithe fum\nzinglchamctegstms Ieast one of

the foll i h t st (i) . t
compr 11 ng. Toxt UR e itass sembusted Bt ieptied Hat are
substéﬁﬁﬁ&tab%}éﬂf Qhét?&ﬁﬁérsaé}% shapredRéadeandand (ii) the

el being l'east partially col | apsi bl e.
met hod accofigli ngtheomandiahbeingrririeast g a|bbmﬂ€ip§@é€
providing a preform having cylindrical sidewalls
conprising the internal and external surfaces. 6. A
rret hodsaccopdhsthodadtoading 1o viaenel Whenan(l @) ¢drﬁpr|ses prowdmg a
nponent is renpved fromthe nandrel heating th
prefom nauwgmyllaﬁw% Sidgwajisteamnpriging Ha 'n&mﬁg@éd gt et”%%' surfaces.
conmponent to expand above the height of the
protrusions of the mandrel to allow renoval fromthe
mandre6. 7 A rAemeﬂmmtoadingrtdblagmbwbbeéimili(dr)ﬁbee:bmqam)ent is

remoysLRam e BRaRehgY hpiey B gimRRre R Ak G R (fgrgpksurface

of theocf,orﬁﬁ‘&wéﬁt% %&Bhn@ abbvaBd ﬁ@lgﬁ@éﬂﬂh@' petrliSiofk ¥f el mandrel to allow
wherein the preform conprisés at |east one of

removwalframting masyipelr , stainl ess steel, titanium and
all oys of the sanme. 9. A conponent for a substrate
processing chanber forned according to the nmethod of

claimg, tha metfversstordingRe ckiimgl whetaiagd) @clsmpﬂéesaapplymg a

chanmber encl osure wall, a chanber shield, a tar rfa
pressyzg gaithe paifogn @y,ﬁjgﬁgﬁg refating Fg@l@fg@amstt th%eggt@\r,lgql surface of the
prefoFrhng a deposition ring, a support ring, an insulator

ring, a coil, a coil support, a shutter disk, a clanp

shield, and a substrate support.

8. A method according to claim 1 wherein the preform comprises at

least one of aluminum, copper, stainless steel, titanium, and alloys of the same.

9. A component for a substrate processing chamber formed
according to the method of claim 1, the component comprising at least one of a
chamber enclosure wall, a chamber shield, a target, a target rim, a component of a
process kit, a cover ring, a deposition ring, a support ring, an insulator ring, a coil, a coil

support, a shutter disk, a clamp shield, and a substrate support.
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