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that the particles can fall into a deposited film and disrupt desired properties of the film.
Accordingly, it is desired to develop traps which can alleviate problems associated with

particles falling into a deposited material during deposition processes.

SUMMARY OF THE INVENTION

[0004] In particular aspects of the invention, it is found that a bent scroll pattern
formed on one or more surfaces within a deposition chamber can function as a particle
trap and provide significant improvement in reducing problems associated with particle
formation in deposition chambers. The particle traps can be utilized in numerous

deposition applications, including, for example, PVD, CVD, MOCVD and ALD. In PVD
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invention can alleviate, and even entirely avoid, peeling, flaking and other undesired

problems associated with knurling and bead blasting treatments.
[0009] Exemplary aspects of the invention utilize a bent scroll having macro-
scale and micro-scale particle trapping features associated therewith. The micro-scale

and macro-scale design of an exemplary bent scroll of the present invention can trap
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probl ens associated with knurling and bead bl asti ng
treatnents. [0009] Exenpl ary aspects of the invention
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[0013] Fig. 2 is a cross-sectional view of the Fig. 1 apparatus shown along the line
2-2 of Fig. 1.

[0014] Fig. 3 is a diagrammatic, top view of a coil at a preliminary processing stage
of an exemplary method of the present invention.

[0015] Fig. 4 is a view of an expanded region of the Fig. 3 coil shown at the
processing stage of Fig. 3.

[0016] Fig. 5is a view of the Fig. 4 expanded region shown at a processing stage
subsequent to that of Fig. 4.

[0017] Fig. 6 is a view of the Fig. 4 expanded region shown at a processing stage
subsequent to that of Fig. 5.



[0014] Fig. 3 is a diagrammatic, top view of a coil at

a prelimnary processing stage of an exenplary nethod
wobooshelops esent i nvention. [0015] Fig. 4 is a RCEUSDIN4/014800

an expanded region of the Fig. 3 coil shown at the
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[0025] The utilization of both macroscale and microscale patterns can be
advantageous. The combined patterns can significantly reduce material fall-off from a
treated surface of a component during a deposition process. Also, the formation of the
microscale roughened surface on the macroscale pattern can effectively reduce
problems that may otherwise be associated with cyclic thermal stresses occurring during
cyclic deposition processes. Specifically, a macroscale pattern alone (such as, for
example, a long machined scroll) can trap redeposited materials to form a long film
within a trapping region. Cyclic thermal stresses (such as stresses associated with, for
example, a different thermal expansion coefficient of the redeposited film versus the

base material of the treated component), can lead to peeling of the film or clusters of
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roughness of the trapping area. Thus, the invention
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[0030] Generally, the sputtered material will leave the target surface in a number of
different directions. This can be problematic, and it is preferred that the sputtered

material be directed relatively orthogonally to an upper surface of substrate 18.
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chanber 12 having sidewalls 14. A target 16 is
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waeolistoate 18 is provided in a | ower region of PET@S2004/014800
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sidewal I s 14. [0033] Spacers 40 extend around pins 28,

and are utilized to space coil 26 from sidewalls 14.
wepaser®18l0 typically have a cup-1ike shape, apdr/US2004/014800

accordingly are typically referred to as cups. [0034]

[HO8T OUp =zbdiRahde WK th‘étdr'és%ﬂt ﬁW@ntl@howrtM@'tt% s 88 be formed on
sui table to support a coil_(such as coil 26), and the

08p GIWACLR P the sKpenedsHIpTasvithieehamkeRd 2s di Pé\féﬁrf% @0pl§ particular

abSedid! e¥R8ocigéa With ®nelor Fidfe BURBICEBMPOREME M the chamber, including,
structures. Anong the other support structures are,

for gxamplentiesshieigm Sinsuedlh 6AET FiRgAMF-ch the coil is a
?0991 e MheRBghehddirdcss @Rt fofth&d With aE)ﬂ’oBﬁ‘étéln%th

l%l ns, cups and other retaining features ar
Exa®8 66?@9%%?”?91"63 Slegcripgd belogt Wit 1eiIenes oHeagkiing utifiged to form

phARR tFep3 R8odiaBE WRACEH26 DURR PRSI RIepst¥dd thal Qﬁll&%rbcessmg
or can be fabricated as a separate piece fromth

capbe apRlLdtaSHacAs<d Qe EPPPeRaithed to the coil by a
E’@Bﬁ?b| Big "B 3RSws SBICls éi%,prélﬁﬁln%me%sm@@iéﬁen %onlb@%”% annular

ovvs a cross-sectional "view al ong 't line 2-2
rigg CPJ'“Q“S'EQ aZagdialyrRiver pefiphgry 482 ang @ '?9'6|'36'Qﬂ?ryperﬁ'8§eré( 104. Itcan
élprr&lé#r@d thalh amcne[n%@%b fMnediafsiigSRRsH JeriBNér9 Uk Yelative to outer
obl em whi can occur during égstter gﬁ%rat' ons is
P?H%ﬁe%é% Ag Pé@'C‘PB CAR RE MATS) “ka?'¥ ORASE §PEH @eriphgay 104 than
oldf bbipHRsy 66N Ianﬁébedc@éEBmg?déﬁéﬂbéﬁ bélf)wd;befrf"(ﬂé e8ps are. formed only
sources, 1.nclu ds or other

alpag dnnes peﬁ?@éﬁ@‘* %W%W@& %Pﬁpoﬂﬂ@f Pefpherigs 59% AN 104 but itis to

bdeﬁaéﬂstooaqmaﬁe tnb@nﬂmn@dlu&elérd‘ﬂa&%sgéot§ mﬁtsh@x/ |n ich particle
can adverse ect a sputter- e

t hey
HABR BieDERY 21018 bPUP s FUARCIE Ml e b e G0 Aimation of the

paMi@ledrdﬁJ@ dsnyg prau ﬁ@rrytﬂoal Epattithd tr&]j’st &reibyencdiRiteig 150 paGshery 102
substrate 6 WD 2005/ 001918 PCT/ US200 /o 4800

a[‘@d@?]th?HaB%E'SPEBﬁE@eW 194 eaLPgFigHEEC tRY 3P 3R Ihose along

p@ﬁ;ﬁﬁdry?hgzbf@ﬂéreﬁan be formed on one or nore of the
gosed s%rfac s within chanber 12. The surfaces can,

040kr t i cliihr S Sé’ﬁé"&eé‘pa d4edigrdp SHINAPT RPTBARYOI04 R e

pﬁtfllrﬁnﬁwy féﬂjtlf%l tageNAL bﬁowmmpénprﬂeﬂﬁhm l‘tﬁlatlvelfyqulanar surface
l e, es

I ds, cover rin
185 30Rp o edgrlda. dhpraletie prodsasinsiRgn thFhS can be a
capntphdl abmnieelliyivadable Exenpl ary processing is

BT Do el e LSS 0k TSR e g Been
trehted3o to.'vrrb@pamhe bSproRatidrizat22sdxiandiiy quressassirfage of ideWall 114,
g gctlons 1t28 casaH E)f ?Crrensed%ftlllz?rt\ghg rsav(\:/olg:ﬁxrlmg c}ewce computer numerically
controlled (CNC) device, manual lathe or other suitable machining tool, and can
correspond to a scroll pattern. Specifically, a saw can be utilized to cut into sidewall 114
and leave the shown pattern and/or a knurling device can be utilized to press into
sidewall 114 and leave the pattern. The pattern is a repeating pattern, as opposed to a
random pattern that would be formed by, for example, bead blasting. The pattern of
projections 122 can be referred to as a macro-pattern to distinguish the pattern from a
micro-pattern that can be subsequently formed (discussed below). The projections 122

can be formed with a tool having from about 28 teeth per inch (TPI) to about 80 TP,
7



[0039] Fig. 3 shows coil 26 at a prelimnary

processing stage. Coil 26 is an annular ring
waeoempniBilsg a radially outer periphery 102 andper/us2004/014800

radially inner periphery 104. It can be preferred

with @botaafo Tl &.ﬁg@ﬁéalbahs%maf lea5E chRBETin Q%F.é%l@hé/
104 relative to outer. periphery 102 asaﬁartlc es can

CBféesrP@Pge’I'qwﬁyth?@f?i%@@”%uﬂ%%g“i‘?ﬁ?é‘ﬂeﬁé?? £12801 b inglyges
esaélh@érywﬂu@éiehy Bk the |hmerﬁubﬁ iHAGARSH ROthdeasdd &8 TPI to 80 TPI.

bel ow, particle traps are fornmed only _al ong inner
1310 bohidprstoad ihal Matableriapls JrGRGISTPRS 6ffthﬁ@Fq56Hte'F‘Y%!§'0n can

aﬂs@%a@é‘fbs@%n FITPI dr rhGreltian deTRINEr st ood that t he
vention i ncludes other aspects (not shown) in

ch
99421 cl o Fig: £HouP eXpaIIRE AP G5 Bt em;eci'e@s 128 hae been

s@lﬂgétbdj WQH%h&@cal%rc@%%ﬁ%ﬁﬁy mez'garbj@ctucfr\@rd\@ﬁ | PHE @bcHdMRal
artlcetrggsaong periphery 1 particle traps

1Q{FRCa, PRrREPVSed Ry AHY SHTGHS i%ehwdmz for gX@Mpls4a baler roller. The

bbhtERSjeBliMREeRRE cARMRISY 28QbtvGadh thE pfdjedtioBs!r¥d SuBE cE@E can
as those along periphery 102 or different. [0040]

fynction as RS 2R e X FRirARY “P%@%‘Vdﬂ?sﬁ%” SPwarhel the Prighatap in
whith il 28 is Qlidlatdl} REIYedIh QCpBiReMY SHaptr (ARh2BOMRexdriifle, the
Eerlgperélhas a relatively planar surface 121 along a

cagrpb Figid)1 114. The coil at the processing stage

Pbasj 9. 4Fepn nh;%tratescaarékpmcje@na%;.oﬁatxmbr HedHidy Y6 structure, and
aval | abl e coi l | ustrates expanded

SP%Cin’Cé Y {iggirales @PL‘S@W ﬁ@tl‘%/% 84 has been treated to

[fooum]\ a patrh@rb@npéroj@bﬁmeqtzmﬂﬁglﬂé afd yeadihade a%@ﬁs H above
ections 122 ca

ace of side ro
SR A 0] P19 ihabo G O00R i padt & & i picaly about
OIHITBEH) Cand & repé@ﬂ@uétehb@m (dENEIn éﬂﬁ‘Mt 0.601 IAUakbd@1NACcOftypically
ot her sult bl e machining tool, and can correspond to

aBoU GQ41 Nt t ern. Specifically, a saw can be utilized

foo4sut | nFyssholawakd pAckdmicedtlag Havadeb &f a&tow“ro@@{eheﬂ Burfaces
and/or a knurlln device can be utilized to press int

alihgRrRAassing tags P |F19e§v@ apgh & IhaFqoETaNce WiE eXgIPIErKasrects of the
pr@pﬁahvm|oﬁat tern, as opposed to a random pattern
be forned b bead_bl asti ng.
RSy 1 oS EIPENd o 6E mBsont Hass o BEp APtk aan have
saitae partiglatiaps, rarﬂmadlbetutmzw a&hsirh@ spa@tdriag Rhamben. Alternatively,
m cro-pattern that n sub se
LS T he shpted ALl Fer ERaiG 14 b DrpaLttss pdhe
pwijédiions t 2B wHi@vianderifhanse mbmhloﬂagtr&mi@caiﬂbmtlé&h thd plojections.
TBO about, 80ITPI z VthO QQi918 PCT/ US2004/ 01480 q
1F PHPCEBYNY Uiz fagdithe MIGRTIEciHres PRA CORREIRE: §3r XREIPEE, BPa
bizstinddend/or ¢hediien treatoieat. COrr espondence WI t h t he
ectio The r e, of

G e ARndi e raBPT St uclns S eSS Red As falipwing the
foroatibn of the endeeostineturesnge., thie 523t 9d?bll patteBl oflRYs. 6 and 7), it is to be
understood that the invention includes other aspects in which the formation of the
microstructures does not follow the formation of the macrostructures. For instance, if
bead blasting is utilized to form the microstructures, the bead biasting can be utilized
alone to form a trapping region, and accordingly can be conducted without formation of

the bent projections 122 of Figs. 6 and 7. In yet other aspects, the bead blasting can be
8



It is to be understood that suitable tools for
applications of the present invention can also have

wo eas/ootyanr 28 TPl or nore than 80 TPI. [0042] PCDUSH04/014800
shows expanded region 105 after the projections 122

cORIU RIS fo?Hmig%bt%ﬂach@n %nﬂ?ﬁlbﬁfi’o‘ tfé@\Hm(;Qlﬁ@ Sro‘f@?:‘nélh |*ée'3ﬁi§

the projections over. The nmechanical “force can
PERCEST IR Bragg batwpes g shav RTEBFSSINI ARG A §iost élanéﬁbrrpl e,

@obgyl | orF 2()@' Bahd 9 EABw ph6BétioRE AR2 &ftboRsy ASYd ¥en subjected to
cavities 123 between the projections, and such

bBaR PIEFIG ¥ gineTeUitaRle SPOSYI R RBrIcIES th ferpymicmsbgiugan 152

(bb&@ed AVFig. B exfPaMmgURRT Bk Yrdj8ctioRs a8 th@fidsAdr dibts.n
mhlch coll 26 is ultimately retained in _a sputtering

[OR4%lber ( dDefreatnert of Prejestipnse! 22438 Utiizea iy (_ﬁxaq\@le@pnep:pbboth of a
cﬂémchIQQ&%nt Eh@l meéhadidas %Jg%bﬁlﬁg aEx&iﬁPl@W@cH&@ﬂda@Fbu@ﬁ@mng

the Fi structure, specifica ustrat es
PpagfiiGE s BDT R (012 Do BE8 SHeAE % OATICI 4P 8o HEBIEIASING),
oﬂ@%o@ﬁreﬁbggld tﬁnsﬂé@(sﬁcﬁ a8 wita\eisfes) e Egdrhplahy ch@Rfod etchants

surface 11 for exanple, from about 0001 inch to
inghiggSolytiong WE'ﬁh cberpicaliy pi thﬁk’i‘@)’fﬂ?”a' of B’PJQCH%’PE 122,/pd gan include
sfr@’ﬁg%abaéi’é sélasHe, weakpbadid so1utRIpRe UtrdhgRQkididsdutichs aReakly acidic

i nch i cal l about 0.027 |nch) [ 0045] Figs.
S‘i’Bt'cl”‘F ﬁé%xgﬂ'ﬂfﬁ'éﬂ%ﬁ?r@graphl c i mages of actual roughened

@osdlaces |fdeat DRashh@BaAITIIG0 SSADRIRIstiic@tes B2ARE pariidles used
accordance with exenp Ian¥ﬁaspect f t he res

tq H{)’gmq @fcroslt%ms eaRComrise BF eXanmp weto& ¥e o? SI}ICOI‘\ carbide,

aRPOEs 9kiae, §ihaggoqfce;:lsgﬁd céib@rmdloildéadhdlih\ﬁsucﬂihd edtleRample, a
glat cIetrap be util |ze

bﬁftti'%arrP?fbat%’t?é’ﬁB@F % ‘F‘é%“f?é?‘?’\?é‘? Addt"ﬂBa'B’tQ’@B?mlaB"eé%rﬂhe

pBeiclylhe eb@gri¢eort oif mb@rm@t@n@lcaﬂeagt dsthdr@B8the material in which the
m cr.ostruct ure&ieqn the projections 122, which can

”éﬂﬂ%fﬂ@@"r?ﬁ@reﬁﬁ @Med ¢ appi ng capabilities of the

joosilect i offshe pdificled UDIZEE $drle béad-blastthg dnipisatritd-volatile
' rise,, for _exa

m crostuyctures can co l e, bea
(el 4 S e Bt RS BhiodbedsLATTRE a4 daie § B fnyfemove the
phhieleb O FoBinEaAcETif the pamisies u@hpﬁ%sma)ndﬁﬂﬁdﬂé beglu@hum oxide, a
tion of the rostructyres

clfing e kel ytliae Vs B soiep s a8 ar exibcod 16 & bhihigt stream of
cleaduag ianerhl tah@/br &rleebrugheeiithGin amémdmbmblhmg tah eh 3is a wire
I N formati on m.Cr ostyr res e L
oHBE) T FIART HEEAR PG 8RB EREPHAES Selq A b S0 Saghon doxice
phiisleanttehe pérticlos mdtiay gﬁltzgﬂga fosmutfivoltd ¥3Ticdreist essantifiy of, or
e ea

oS T B ies B RS BIRSH SHa B Kt S g e
dbscriben dbovecchrvibd draittedf or mat ion of the bent

@ég@if tsl ° rﬁ%olrﬁégggegr ag}q Q?dt cil%snarseso,uglex fﬁucp and can be
suspended in the fluid at sufficient concentration to saturate the fluid with the material of
the particles and leave solid particles within the fluid. For instance, the particles can
comprise bicarbonate in an aqueous fluid saturated with bicarbonate. The particles and
fluid can form desired microstructural roughness through mechanical abrasion and/or
through a combination of mechanical abrasion and chemical etching (i.e., chemical

pitting). The particles can then be cleaned from the treated component by washing the
9



8 WO 2005/001918 PCT/ US2004/ 014800 conducted after
formng a projection, and prior to bending the

w@easection (i.e., at a processing stage bet weenusie4/014800
shown processing stages of Figs. 5 and 6). [0048]

chinBSnerf? wﬁé‘%lgm%tb@me%ﬁﬂ \‘f‘vﬁlt:h ot sdRirAbY ﬁﬁth ttt\'leeaﬁaféff‘i&?of the
been subj ected to ad bl asting or other suitab

pastigies e €'S§@V$H\etﬁaﬂ0¢%s ff%n herGAMACERBs tIP ﬁ@@@@é@ec}gzhe fluid can be
ah lagb&dRGbidard &an 59 ccﬁ?éto%%ﬂ thJeVHtﬁlde'intplﬂ&sgﬁiéoe&idegﬂ§

as cavities or divots. [0049] The treatnent
Mschpriealiabrasions et aftthe Pﬂ'éeOLFdieaﬁ&%ﬂ‘ﬁﬂ gan gf étf@'ﬁglbéﬁ'ﬁ
sf?éng?y b&&’@ Br mbetﬁbsm afihe ﬂQé?h A M@ BAS B ag%&geahm\e pH of the

¥‘| mechani cal roug eni ng proceadur es i ncl ude
aamm@ ing fba'dpqaé&%ﬁhpfé@eﬁsrta@ﬁ%tfngamq o8 fifgreng. g.
(essi b! asm Q?)ﬂﬁnculﬁf a@ﬁé@pw @eatdooléét%%éma §5A @@2!1 sHEk,0,

as wre bris chem cal etcha

mesla, @ﬂ@tweﬁd@?ﬁ'”ﬁﬁ?@ﬁe@ﬁ@%%%ﬁ oy fopexample, fﬁ%’f‘é‘PP‘ﬁﬂ grabout

4@0(9}7\‘?&611&“33,&- ?pgefe%ﬁ/ fEGHA ab&ﬁ'ﬂ@qg ab8iit'2000 |n§/ cr@ﬂﬁérPRA and
sol utions, weakly basic solutions, strongly acid

twpisially fremeaboye HIA 9 abeHiRR0 misE-Beh Bis, and neut r al
[©ob4lt i onsThk Q@é&lbualsﬁngp@raﬂe Bleaghi iRGeritisn Bhh bé g88HUcRd &mitich

m crostructures 132, the particles used to formthe
loyex PfﬁsstSPE?éttrﬂﬁrb’é‘e@é??SHEﬁ?ﬂYFP'%% of prRr aé‘xl%{ﬁiﬁsées dHEchyganysddce a

lidlinsbd th%@ﬁeébﬁblbét@@ pan@leg WilNbeBomd éifibedtiebliiflstridtirel &8ated with
solid carbon dioxide, and salt (such as, for exanple

e presgnt iInyentitne ﬁ%ﬁ&?'@’ PEorAft %%adslﬁﬂ?’tlﬁ‘&'ﬁyegﬁ%?%‘tdé?ted at

pr‘&i@bﬁe‘s@ﬂaﬂ Ibé{st%'boétl 8(3;561@\(1*3 ]b@r‘ é/quawiﬂch Qi l &l I%?coﬁélufbted by
nprise an nmore materials at | east as

e .
pH%H"éG P%i't'CH"ﬁteﬁﬁF g AtrpHure WH“dFlPéF‘rRIE?W%%‘”!E’PBe? BY HL@ pamculates on

tHeostiRtlire bOSHadihg lat IchBatRat 80 £4ipSinbhirhst echaUQﬂaéth of the present
bead- bl asting conprise a non-volatile nateria

PRYEN G B SCESIRD BLPTeREYBRIBLERS BeD &F oA i) B 6 further

rétiué@tadikdihdoti®f besPlastel partRRistrb®hiRfg nF\Qéddé’&ﬁéraﬂl@&ms'ef
the particles con%gl se silicon carbide or alumn

aé%c@éed With g sedageiealediy acaArdgRCs with iheduesn FH?W'O“ the surface

cir Bk eehhemsftdrdide BES- aém@elﬁ/ rhecranial d>hbr@5huﬁg fRAg0ke (utilizing,
cl eani ng nat r are. br she

I
A SR OpIeT awe%abs?m %ﬂqf |Sp(aé/dm g SudaGH YiE a M?'a@ﬁ)c'eamng agent

(ésgu by’tlblaetnﬁd theJTHEGWIReCa,)5 hh@/@ﬁbﬁ@;ﬁfﬁyuhg tH%gsm?@bé dithidQon-
i d carbon di oxi deelb&%rtl cles. agar icles
I

v?lpI |I{a| lﬁapgpglﬂgep Asgingligate ap\?&féhel%)@ pects described
aBSEEH patitWaraispests theC;QB§ér§ﬁnv@ﬁtlon/édrﬁﬁtlhk@pmblﬁlat@b €8.g., beads)
oS AR SR B B o ovent
réRPRCthS paftidelaparticles are soluble in a fluid and can

oy L M VST AR AR A
absence of prior processing to form projections 122. In such aspects, the bead-blasting
media can be, for example, 24 grit Al,O; media, and the bead blasting can be conducted
to, for example, from about 150 to about 350 micro-inch RA.

[0056] The sidewall 114 shown at the processing stage of Fig. 8 can be considered
to have a surface having both macro-scale and micro-scale structures formed therein.

Specifically, projections 122 can have a length of 0.01 inches, and can be considered to
10



the particles and | eave solid particles within the

fluid. For instance, the particles can conprise
wor@anbonat e i n an aqueous fluid saturated w tPCT/US2004/014800

bi carbonate. The particles and fluid can formdesired

b@‘a‘%@@rb@éﬁl%%é}brer BHESS & shﬁgt&‘t@ hTW@GIU&Q 'f&med%flﬁf'ih@n
and/or through a conbi nation of nechanical abrasion

PEMErtioRe ARt RE cRRsidaredtq e wicro-gpriasEturep fermed@ongrthe surface of

sRRWhII &4 @STﬁ@Bo&BﬁQnd?\eof%@ﬁﬂﬁg-sEéI@ Ehé! %CH %I@Qtructures can
conponent by washi ng t 9 W 2

afteviateigrhereD PIBGOT. “&%H‘ﬁ@h’»’@?ﬁ dqsﬁ“%ﬁ%ﬁﬂﬁés'bf” thigeligolqguee
rédHr&iRg ufdéed SRloHS AR wptah.ctelaentmbsasg.@b fmﬁs the

%rtlcl es to dissolve the particles fromthe
ﬁﬁbneﬂ?e P@ﬁe%@fﬁbgéﬁ% ormpige paitiplg @a dpecribgd herein can

oRERR YAy Eu.t&b@ GYBEL Y rggég% ﬁmb%@ %\ﬁé’r fb@n&%oﬂrﬁf ébé%nhanal coil

pressurlze queous ani cal abrasi on of
copgrughere onisniar e Areegsing ¢f thedupsant InventigRgap b&caw"ed to other

C§Fn"pgﬁ@'{t:¥ o@?};b&benﬁ% abﬁ‘arﬁ@%"éﬁﬂﬂg ofl; Qﬁar\ﬁ@&l&b% &l tHb @or%%ﬂtlonal
ueous of agueous wash Ing

f%’ HH‘ the FRENROR9BLSadN Pﬁ'é'%"%%?ﬂeﬁ@ PIOGPERINGLPT tae PfeéP@tﬁﬂve”t'O” will

beQPSHed 45 AdmRinki SEbPhfter aRVAVentioNsl RARHNBHAS tdrit@dEBAhA
can be 24 grit Al1203 nedia, and the bead-bl asting can

PFREEETRg ef:%@r?%?nt inyentioR £Ap be, aPPP%ﬂﬂOé)éfotD? sfelf gorgpeAnts.-
@@@@1 m ﬂﬁ@rdugﬁéh.%pmb@ﬁcﬂsmbwﬂemmm%nc@%Hgsabfruw.th or

000 m cro-inch cally fromabout 100 to

wiihevithasadiiendl eplisatiPnralespamsian Figfe 8584 8. BrrhRe pRRJiegtto any

cbmgoﬁérﬂs\mmn a fé%\@ﬂiri QAR mﬁ;hmwb@é%saé tdrwacleé QW8fwhich
pressures he pressures t of priror

oBi Geeudaa A AP an P Paitiegen. 11 INeE ERBIS PNRChamber descrived

wieagreRirastt@figeal bhéb etﬁeWeb{edQ@ﬁQé& @mbRSIGERS fdriexample, surfaces
structures treated w present invention

OSEgIA2e arfages gt P 49r5t“”88%1%°fkﬂ°él§{51 intpriessyriases af sigewalls 14,

ahB/od yG¥Res At cover ﬂﬁ§ g1 efméfg Gthedse Thk nddiBstoldHy P eEsiesent
'B’ r square inch

is conduct ed shin
Pi‘?rb‘eﬂ“affeeéora%xaé‘ pisy Paé'teﬁ' '@ pyacess Kitsfshieldsy %%@GF%@ 00'93 etc.).
Pré\‘@ilibtye thdyedtdtesupricks Gl b’st&ﬁmgmed sBena aHlerfping cavities

aver a | east about |n contra
aﬁ%%ﬁiﬁtq’ g'ﬁ‘a}}‘?gs C?%%'eﬁfpé‘@é‘ﬁi’ OF'?’?{%H‘ttPSH”%@ﬁ“%m which the
sGAack4CHr€ dtilred Wit BStHE esacBbn bksdbdrhan or equal to 20
T rther reduce %&I i kel i hoo bead- bl ast e
e

f
&QF?] clo’é§ PetRPAPHY QU e thERICSSS BB IR gmﬁ %%59”5%865'051‘&5‘ be

utliized fer tradtihgeembbmaiteef dtReradppardate devidbd PieagpatRedt Fig. 18
II‘anentl on, the s rface %gn be cl eaned after th

é'éi%‘eﬁlaﬁéPPﬁ@“W Hé%‘i‘fa?ﬁf‘ Ve 9”%P[J"s"ﬂfen%f’ri'ﬁ’ﬂsS té‘%ﬁ’?(g\%h
nfethodolatyrd I{]he ﬁr@gefrﬂmaﬁiucmh mppalrzlitas b?(usé\? be &GV ®andyr ALD
the surface wt a at e C nin ent
aphargils. HperpRat s FoREser R feRalole PR 02 Ay S 204
emhay\g ragodrkuehé ohdraiser. \Gidevall zmamas\aahr&tdrlserfsdm dlgng an interior
ent gl cated by sonme of the exenplary aspects

%rbpf th &ham
[0060] Apparatus 200 further comprises a substrate holder 206 within the chamber.

The substrate holder is shown supporting a substrate 208.
[0061] An inlet 210 and outlet 212 extend through the sidewall 204 of the chamber.

In operation, reactants are flowed into the chamber through the inlet, and materials are
11



above, in particular aspects the present invention can
utilize particulates (e.g., beads) that are soluble

wo noog/osphyent, and the cl eaning can conpri se PCT/US2004/014800
utilization of the solvent to renove the

eRusteelutcth B cHaQr%ﬂhr&@hqhé @Uﬁiéite %%em& 4RbWn) ddheIsddded
bl asti ng can be conducted in absence of prior

aﬁrloé% tredilgbaRbOYlst i GNBpHiaM Biskargbout of fhecharbgt pect s,

&beadd@bQQkMQﬂucﬂmﬁ2ﬁl@%ﬁo@ﬁbeﬁ&ﬂhﬂ%ﬁﬁ@i§1oZGaQﬂéWed
3 nedia, and the bead bl asting can. be conducted

tr}rgugr} he |rgg(té;§ﬁ|b@ dignepsaddyotiiucieg 21 4 s st thegas flows uniformly
abloss 8suUAsd GAULERAEEbs ThR étsqiﬁ]vaiubtulé-éusbmwbrﬁérdemﬁso called

processi ng stage of Fl(ﬁﬂ can be consi dered have
showgrpeat e Q/??ﬁjs'%ﬁﬁu [er@nheAratieh in sAme %ﬁ%@‘él% the invention.

[@bGMCt UTr%Smfa@rbwe Mt%ﬁhi&rosc&@%u Heﬁfh'g'df Figal QJQQ%WBélh%phed to
122 ‘can have a | ength of 01 inc nd can

ORP AL QLT BfaCes WE@”W@G@S@Q?M@[@WPF @Sﬁ@‘ﬁ-‘&/@ﬂlﬁ@@@'or‘oe

aPpdFBftis @19 GrkEodtRed higerf206RA Hetrcatetl BRA/6PA Eort@h ®r an entirety of
divots formed within the projections can

SYIRS <988 Beda#e i cro- scal e structures formed al ong
the surface of sidewall 114. The conbi nation of the

m cro-scal e and macro-scal e structures can alleviate,
and even prevent, the problens described previously in
this disclosure regarding undesired incorporation of
particles into deposited filnms. [0057] The processing
of coil 26 to formthe particle traps described herein
can occur at any suitable processing stage during or
after fabrication of a conventional coi

construction. Simlarly, processing of the present

i nvention can be applied to other conponents of a
sputtering apparatus during or after fabrication of
the conventional forns of the conponents. In
particul ar aspects, processing of the present
invention will be provided as additional steps after
a conventional conponent is fornmed so that processing
of the present invention can be applied to

of f-the-shel f conponents. [0058] The roughening
applications described with reference to Figs. 3-7,
wWth or wthout the additional applications described
in Figs. 8 and 9, can be applied to any conponent
within a reaction chanber which nmay be exposed to
particles, and which can accordingly be utilized as a
particle trap. In the exenplary PVD chanber descri bed
with reference to Figs. 1 and 2, the treated surfaces
can include, for exanple, surfaces of shield 23,
surfaces of pins 40, surfaces of coil 26, interior
surfaces of sidewalls 14, and/or surfaces of cover
ring 21, anong others. The net hodol ogy of the present
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i nvention can be, for exanple, applied to process kits
(shields, cover rings, coils, etc.). Preferably, the
wo c@anedisur f aces will be configured so that peeT/Us1084/014800
trapping cavities associated with the surfaces are
cupwasdl y oriented in the orientation in which the
surfaces are utilized within the reaction chanber
[ 00597e fveRigidieed $r evi ousl y, the processing of the
present invention can be utilized for treating
conmponents of other apparatuses besi des PVD apparat us.

Fig. ,[18 illustrajes an apparatus 200 that can have -
o’ 81 - oPanBERe Phie B ELCBPRPTP SREPHON BORF Bpssananerising:
present i BuRRAingA compirntbls defisitioampparatusCifie cnthiodent not
ALD apparatus. The apparatus conprises a reaction
bE'ﬁaﬁt}@%%%fZa é}ﬁBagpgli nal | 204 extending around the
chanber. &rehpd pattddd ohgejcetioris gy & biifaeef HE3carhiunent;

an interior region of the chanber. [0060] Apparatus
200 furth P”%%%Pi%%'&%r@uﬁrate hol der 206 wi t hi n

t he chanbekposingfe prdjsdtionas & o cHafoth &f raEENaRnicalPRgRdrimgand

a substrate 208. HﬁOOGM inlet 210 and outlet 212
CRIPERPIEHIDIRGR™ ARCrEpt FF OB 4% BPIPYWSchamber.  I'n
operation, reactants are flowed into the chanber

through the inlet, and nmaterials are 11 WO

2005/ 001918 PCT/ US2004/ 014800 exhausted fromthe

champer t t le | ( S

orovPded Hg GRSt Ehne Bl et 3
mechanieal dowmneniog, artewlodraimibe mecb@B@]! rdudiiesipgrcemprises exposure of
St . 1 beneath the inlet 210. Gas
tWﬁ%§%%&&§H§éﬁgﬁ§vﬁgg¥ﬂlet can be di spersed by

structure 214 so that the gas flows uniformy across

a surface of substrate 208. Dispersion structure 214

can conprise a so-called showerhead. The di spersion
strugture e ' :

nvert | on ETORAO AR ML ERTR. PRGOS Bo it g the
meshahiealirougheningi apd wiserginghe meshapiea! reugheaing gampesesmpesure of
15 bRERShb BB NAP&FeAP% pdliied, NSt ance surfaces of
r%ﬁép%r@?gn 6p§ratus 534 orpgﬂ%Ztrate hol der 206 can

be treated, and/or a portion or an entirety of .
surf 4ce 208e mathaskoficlaimiSaghered thgpaticlss goprige one or both of solid
HEE NP E0014800 CLAIMS The invention clained is:

5. The method of claim 3 wherein the particles comprise a salt.

6. The method of claim 5 wherein the salt is soluble in water.

7. The method of claim 6 wherein the salt is a salt of bicarbonate.

8. The method of claim 3 wherein the particles comprise one or both of

silicon carbide and aluminum oxide; and wherein the exposure of the region to the
pressurized stream comprises utilization of a pressure of less than 20 psi within the

stream during the exposure.

13



1. A nethod of treating a conponent of a deposition
apparatus, conprising: providing a conponent of a

waoe@ss®toion appar atus, the conponent not bei NBCBHUS2004/014800
target of a PVD apparatus; forming a pattern of

proj gcti omge ﬁ{éﬂ'&ﬂj G cﬁ#rhfsaﬁﬁ‘er@lﬁ tﬁ@ﬁarﬂ@@@@&ﬂﬁﬁse orRESH I of
t he projections; exposi n projections to one

S'B‘Forb‘i?crﬁ'dﬁia”ﬁéléﬁﬁ’f’ﬁfﬁ QP"dPoQI@wfé%F?fgcoﬁ?Pd's'”S theyhing the regipmafter the
eksbsURY 131the paMsksuct ures on the projections. 2. The

met hod of claim1 wherein the projections are exposed

to the ngchanical rou henlng and wherein the

mechafi callN? BIRYIRHECGIE e reldheRyHEIGP €omPrisa ppe or both of

sifédH €FbieARd aRinfnlrh @kide PardSRuHRSY compriSing exBddRglthefregion to a
claim1 wherein the tgro j ections are exposed to the

stiea R Lhrleanng B%HQH?rn € EXPPUR I BR RaftisSnechani cal

rougheni ng conprises exposure of the projections to a

pressuri zgHe sistiriafefaimantiitdran thedclediity agdr@dmpfises one or
[ [ particles conprise one or both of

claim 3 rein t

bathqf goli QPI%IS@'G'FC?%?COZ. 5. The nethod of claim3
wherein the particles conprise a salt. 6. The nethod
of chaim B’hMIhmtl&jdbfthWnslamerém tls@bmtdoeorhmamwpd)sedﬁo the

C*B?’B'S?'b%ﬂﬁ?% ang Wh?heé” ﬁlﬁf’t“ﬁ‘&@ e %F%Qﬁrﬁo?pmﬁ%sr %’fpr?sk"r? e
pjedtiped ®sa basipsdlgtwnone or both of silicon carbide and
al um num oxi de; and vvher ein the exposure of the region

pr esdir o oo TS i Reiofiee Bkl 1eRedb b
chémeicebeiciing, end Ldhewd: mmm @BhAGTOLIPASSX¢ DSBS tig:

p;geect,gﬁgg)ﬁg |8£8\ M3 wherein the particles conprise

| con carbide and al um num oxi de; and
further conpr|5|ng brushing the region after the
expoddr e ilbemethqskeficlaihdswherein tgprojastibridarefexppsddito doth the

cP{\é}ﬁu'{:Sldég ﬁ% h%'rﬁéc%%nﬁglggﬁéiéﬁni e or both of silicon

carb um num oxi urther conprising
exposing the region to a stream of cl eaning agent

af t el 5¢ he Thg psdhadofcipimtievirgeinites agparatys ism g’VBEQHPQBﬁUéﬁ-
cl ai m 10 wherein the cl eaning agent conprises one or

16. The method of claim 1 wherein the apparatus is an ALLD apparatus.

17. The method of claim 16 wherein the ALD apparatus comprises a reaction
chamber having an interior sidewall, and wherein the component is the interior sidewall

of the reaction chamber.
18. The method of claim 1 wherein the apparatus is a CVD apparatus.

19. The method of claim 18 wherein the CVD apparatus comprises a reaction
chamber having an interior sidewall, and wherein the component is the interior sidewall

of the reaction chamber.

20. The method of claim 18 wherein the apparatus is a MOCVD apparatus.
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both of solid H20 and solid CO2. 12. The nethod of
claim1l wherein the projections are exposed to the

W@ b@siocehis et chi ng, and wherein the chem cal etedi/ng2004/014800
conpri ses exposure of the projections to a basic

sol utyon. Al&mpm%nmﬁé@b?{he%éh%& GhRRI£i N the

projections are exposed to the em cal etching, and
wherei n the chenical etching conprises exposure of the
proj ééti oﬁ@eP@mﬁﬁn%ioﬂP'é'r%B%9?!”6@. compongRieof @atHdtiarsaratus.
claim1 wherein the projections are exposed to both

the oghenitgalcofbbhém®f aiafn b Beig GNwRigoRkbnt & WA\ IaPBaratus.

15. The method of claim 1l wherein the apparatus is a
PVD apparatus. 16. The nefhod of claiml erein the
apparéit usarﬁ‘g ComPRNest 2hpiAIAE ] SEING R COWPé’”ﬁ%tt%h@oP \Z[? appRAlYS-
16 wherein the ALD apparatus conprises a reaction
chami2er havinsoaf iredt@igi sofegPndgweHVD canpondngrcemprising:
conponent is . the interior of the reacti

i dewal | on .
chanber. PV ﬁ‘é‘?‘ﬂ%’&e%f"’?’t‘ﬁ?‘d? RPYR RFAbTAF ¢gRPonent having a
réiPanBich $s fobeatrdatdd; appar at us. 19. The nmet hod of claim
18 wherein the CVD a p?r at u§ co&grig}es a reaction
chanber haVTH ZREVGDET PEISDpiealand Pedrdoliner ei n t he
conponent beRdihdiethd progeiias; anglewal | of the reaction
chanber. 20. The, nmethod. of claim,l erein.the .
ppar at s SRS ERSIESar 1 BEE O tiih Prag G Ry glening and
cRERICEIS20INAg (liéB1 Onicrddtructures wp ameprojecti@at ed by t he
met hod of claim11l. 22. The conponent of claim 21 being

a conpone 0 n .a rat us. 3. The, camponent of
cl ai %821 ﬁ-ﬁé'ferr}éetgocjcéc?rlﬁ%drﬁq%w@?rgﬁ tﬁ/éorg oparnéisuas.on' 24.
The conponent of claim21 being a conponent of a PVD

appardt us.The 2aethodl ofetdim6ofheareipdhé ogl ia anegnualar oiig andPhas a

SR PR el QMg OGRS o
treetedlgegipe &t adohg the radially iangyateriphery of therrimgect i ons al ong
the region; bending the projections; and exposing the

g:}gj 88! | ORfe It PorHiaih e WitdreBRO BN i€ 3h dnAYEPRRY A% has a

radially inner periphery and a radially outer periphery of the ring; and wherein the

treated region is along the radially outer periphery of the ring.

29. The method of claim 26 wherein the coil is an annular ring and has a
radially inner periphery and a radially outer periphery of the ring; and wherein the
treated region is along the radially inner periphery of the ring and along the radially outer

periphery of the ring.
30. The method of claim 25 wherein the component is a cu'p.
31. The method of claim 25 wherein the component is a pin.
32. The method of claim 25 wherein the component is a shield.

33. The method of claim 25 wherein the component is a cover ring.
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chem cal etching to formmcrostructures on the
projections. 26. The nethod of claim25 wherein the

waerpsooeng is a coil. 27. The nethod of cl ai m P61/US2004/014800
wherein the coil is an annular ring and has a

radi ahly TRB@KetRS SRAMNL5AMErEIn tIRElESHhbonePts®S clamp.
peri phery of the ring; and wherein the treated region

is along the radially . inner periphery of the ring. 28.

The A8t hod B fmether GHoRim gratharein thRCBRaNent IS4 iaiaTey Sfewal o
alPVIY readtoésangerr adi al |y i nner periphery and a

radially outer periphery of the ring; and wherein the

treated region.is along. the radially. outer ripher

of LRE ri e MRt AR SN eSO AP Bent Rifps o
eggiding the dFoj@niobs &7 theiong oabothlvsheamedtamical toughemeg and the
Eerigﬂgnﬁ and a radially outer periphery of the ring;
CAHGRHEr' 8 the treated region is along the radially

i nner periphery of the ring and along the radially

out eB7. pefhplestiyocddf dldve 25 wigereid Ghe Piiofectiesrd beht aftenierposing
TR N T e

etobtigod of cl aim 25 wherein the conponent is a shield.

33. The nethod of claim25 wherein the conponent is a

COVelrin / R : :

The. 81 hod "8/ R WEDAR sttt el AR h R f hmea as o

sciod pptter8 by ulitimngra OIS toof toaluhiint 8 regien ef thetcheponent.

component is an interior sidewall of a PVD reaction

cha_n‘%g_r ; %ﬁe n;l—é?ﬁ%d@tcﬁg?rq.ﬂfw@réﬁh%géroﬂg%r%]&etelﬁﬁosed to the

projections are bent prior to exposing the '

nmcbiricalirowgheniogt érd whereinrthe oteghafical ieugheoiarsoowrises exposure of
ol : hem cal etching. 37. The nethod

ﬂf)e?&g g@r{mﬁg{g%&%g}r@%ﬁleghe projections are bent after

exposing the projections to the one or both of the

mech#fi calThe aRihshefmipime® whrseip iesrproigctions arRiengoseggo the

mideRaiBa ReshHRhing! MdWRerehRE ?de'&h&rtﬂﬁal Paidhehig@bmprises exposure of

projections is formed as a scroll pattern by

the projeglions ta agesugerd stepapuef Ratides he regi on of the

conmponent. 39. The nethod of claim 25 wherein the

Proj agt i Ofpe RENEKHARAH 40WHEIN IEFABOES BdMPHEAHRIYr Bth of
and wherei n the nechani cal rougheni ng conpri ses

sghigyid={,prd gglid CO..

42. The method of claim 40 wherein the particles comprise a salt.
43. The method of claim 42 wherein the salt is soluble in water.
44, The method of claim 43 wherein the salt is a salt of bicarbonate.

45, The method of claim 40 wherein the particles comprise one or both of
silicon carbide and aluminum oxide; and wherein the exposure of the region to the
pressurized stream comprises utilization of a pressure of less than 20 psi within the

stream during the exposure.
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the projections to a rigid bristles. 40. The nethod of

claim25 wherein the projections are exposed to the
woraBanisegal rougheni ng, and wherei n the mechanPCBIUS2004/014800

rougheni ng conprises exposure of the projections to a

presasr i zgde datiRRidffaipatwHeréin theldartidibe campivecbriefor both of
claim40 wherein the particles cogg)r{l se one . or both of

siien cpriigeragd glusinym OééE angfurtherCOmArARg PE#Shinadhaedion after the
emmﬁﬁa;mth@pamaéglcles conprlse a salt. 43. The nethod
of claim42 mhereln the salt is soluble in mater 44
The tho of cla 43 erein S is a.sal
b1 cafbonads mencthdotia iirstn brcpaiits Gt both of
sinedri ¢zebiels and mnmmm @Ride odndaitheralompsising @xpogiag thiedegianed a

i pym Qx erein the exsgs re of the region

I d
FeAD phcloy e G 20Er LR EuBmed Rrins BaRlEr | Crat ton of o

pressure of less than 20 psi within the stream during
t he @8posThe metitoddD cRHa570HEDAIB tHCIAIHRD Bddrd tddbpAsesdime or

of cl.aim40 wherein the particles conprise
bSWeOfSP"JS@%Cb]anS |%I fcon carbide and al um num oxi de; and

further conprising brushing the region after the
expodar e {be tethquboftclaimes. whkrein Tl’raeprnmcﬁmm; ae eozpcaa'enhtd(he
I el , r [
c?é\%(rﬁalglgl oegcrg%g a’%? v&rrﬁer?]éurﬁ] ﬁbexc%gﬂ{éa‘? Stgﬂﬁg c%hwgpg ngg)osur% Jf PN
pejgubisnstp 4 basic sgut@mm.t o a stream of cl eani ng agent
after the exposure to the particles. 48. The nethod of

I 47
bot 507 ' selle T i Sl 393 brof I GBS B5 % the
- chéraicah 2¢hing @ndiwherdie ther dhjeaical eiebingroeompxipessexposaretdi¢he
Rﬁ&ﬂbﬁ?ﬁ)éﬁéﬁ%@gmU wherein the chem cal etching

nprises exposure of the projections to a basic
sol ution. 50. The nethod of claim25 wherein the
proj &tt i onbe arethaskgi etadm 26ovheriein thenripiesionsare iIgkprpeddagoth the

cMQﬁkShﬂdh&faﬁhﬁguﬁgmaﬁ?ghgggbt?gprlses exposure of the

projections to an aci 51. The nethod of
claim 25 wherein the pr %jéectl ons are exposed to both

t he 53hemT59Im9é’?Q§?ﬁfr$@”ﬁ heseiphenkent @&?Je(‘rt'@[]@ hava tp@es
wherein the region of the component has a surface extending between the bases of the
bent projections, and wherein the bent projections have a maximum height above the

surface of from about 0.0001 inches to about 0.01 inches.

53. The method of claim 25 wherein a periodic repeat of the bent projections

across the region occurs in a distance of from about 0.0001 inches to about 1 inch.
54. A PVD component treated by the method of claim 25.
55. The PVD component of claim 54 being a coil.

56. The PVD component of claim 55 wherein the coil is an annular ring and
has a radially inner periphery and a radially outer periphery of the ring; and wherein the

treated region is along the radially inner periphery of the ring.
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52. The nethod of claim 25 wherein the bent

proj ections have bases, wherein the region of the
weomponeng has a surface extendi ng between t hepbBEs®00014800

the bent projections, and wherein the bent

proj egti omfe PYPECN d;méhmmarmisghfthea&mm &di18s ah Whh@&ering and
of from about Q.00 nches to about 01 i nches

hatha raial i denesPeEphANiRDg aAdial qhtel REEPMEY;O theerts@a?n%wﬁérem the

b8 d PEdI6n RIMrRChE Pitfallyatk peribidy bPBedhgoccurs in a
dlstgﬁge of from about 0.0001 inches to about 1 inch.

54. A PVD 0 nent treated by t hod of c

25 Bho PURS B R GHRANeEro G o asBT i cPi5 Al angar g and
hade rfﬁ/@y@@r@@@ﬂﬁﬂier@bn@ bahdmhourasetibher b8 tretirny; Bsd @Rerein the
annul ar. rjn

ner er|p ery and.
wERAARY L e g PerRey PGS R andAkT e e el outer
pbfigRiheel theghgn is along the radially inner periphery
of the ring. 17 WD 2005/001918 PCT/ US2004/ 014800 57.

Th Dc t of th I
annubdr 7 TG P e ) TR o phery and a

radially outer peri phery of the ring; and wherein the
treabed r &ge®VO conpaviegt dffolimnadi kingya shieldr peri phery

of the ring. 58. The PVD conponent of claim55 wherein
t he il IIy i nner
per i %ﬁer y&gﬁgwa W"a’{ef‘“’f '%%q be:}fg;%g?\{/e?g the ring;
and wherein the treated reglon is along the radially
i nnef2per Tha&@MP efmpdnent ¢frptpimrdd beingwycleme. radi al | y
outer periphery of the ring. 59. The PVD conponent of
clai m54 being a cup. 60. The PVD conponent of claim
54 being a shield. 61. The PVD conponent of claim54
being a cover ring. 62. The PVD conponent of claim 54
being a clanp. 18
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