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CLEANI NG OF CHAMBER COMPONENTS BACKGROUND The present
invention relates to the cleaning of process deposits
wo e@s10831bst r at e processi ng chanber conponent s. PETIUS10684/042625
processi ng of substrates, such as sem conductor wafers
and di splays, a substrate is placed in a process
chanber and exposed to _an e Lze deposit or
"etch materialC EAWU%%P%%EEEJEPWQE&NTQ
processi ng, process residues are generated and
deposited on internal s /{?R@'ﬁéﬂ@e chanber. For
exanple, in sputter deposition processes, materi al
sputtered froma target for deposition on a substrate
al so depRrgipkSsant ividiftonGee &NthesaAfiag f bfoddde deposits from
chanber, such as on deposition rings, shadow rings,
subsiegte pProerssing erMPOCERMPPRRMS. |'n subsequent process
cycl es, the deposited process residues can "fl ake of f"
of the chanber surfaces to fall upon and contam nate
t he subBgt thetproc€ssisg ofisubdtyates hmichegrosermimdbnpuocioe swafers and

. residues nust, \%iqg?{j odi cal I%/ ﬁl e%ned fromthe chanber .
displayss a substiraisispiaceq in 3-prpcges ghampel And exPeped o an energized gas
0 OG5 METCERERLI & O SRS, Doy SNy SLSRAR b0 reites
are gopsrateal ayd tlepesitdtbon diteanal agrfacesciadbe obsinthers For example, in

R e TR R g ion o
subSH 16 2FH deRastisicoh ther @bﬁ'{g):oﬁép% ?l!ir‘t%?ahde%ﬁ'ﬁ‘{ﬁe RREMBEE such as on

cl eaning solutions suitable eir_renoval are also
depdsitienugngs.yshasiewt lings, walhingrseandiocus singRatln gpbseguéantfogocess

vk FRRERRE BREREETOA pel P RBYE, o GRS sutces to

uporh aRtl Poufaraipateatiy nibgirats eConseqishihs tiendepdsitedr macess residues
wi th and. erode chanber surfaces conprising titanium or

mush pgrperiggicaity gieaneddErn Ale 6hambersudasRSai ni ng deposits
from such surfaces can erode the conponents and
require their frequent replacenent. The erosion of
conponehowavef,dtean barifiitsibtdelepn phdersstdepaositerirom components

without excessively eroding the surface of the components. This can be especially true

when cleaning process residues containing metals from components that are made of
metal-containing materials. The metal-containing probess deposits are difficult to
remove because cleaning solutions suitable for their removal are also frequently
reactive with other metals that are used to form chamber components. For example, a
cleaning solution that is suitable for the removal of tantalum-containing process
residues can also react with and erode chamber surfaces comprising titanium or
aluminum. Thus, cleéning of metal-containing deposits from such surfaces can erode

the components and require their frequent replacement.

The erosion of component surfaces can also be problematic when
cleaning textured surfaces, such as surfaces formed by a “Lavacoat™” process. Such
textured surfaces are desirable because they provide a “sticky” surface with crevices,
depressions and protrusions to which process deposits adhere to reduce particle

generation in the chamber. However, because the process deposits can get lodged in
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cl eaning textured surfaces, such as surfaces fornmed by

a "lLavacoat (tm)" process. Such textured surfaces are
waele®snsdife because they provide a "sticky" surPEDES204/042625

crevi ces, depressions and protrusions to which process

deposits adhere to reduce particle generation in the

the iR B0 ot MESK Bf e SHRMEET 17 BB A ERoR AR ebS EPshChin

convé@intibhaldiéahing proBass. tmfié)(aiﬁrﬂéstlbénmtthe erepvsid Withad conventional
cl eani ng process. For exanple, cleaning the deposits

bead\blasting peorasstqitanaiesyiadn mea%rpswgl ¢frthe Psatréssiers of the textured
Sy t
surd 8 PR el R ot iy e SLlHELA0SI8le blfonent
and/ or resurfacing of the conponent. Thus, |t IS

desirabl e tq, have od of cl eani
deposi t §N¥$, dwlssq\garsfrabgsetog?av@o?rﬁlﬁﬁ%ﬂ? epahegﬂw@t process deposits from
surféadé%etﬁ%o\‘r%d’ne?ﬁé’ﬂht%uf Qﬁce%'éfv%ﬂ):&%dlﬁé theSsuiMat@sd46is A8 Besirable to
have a nethod of selectively cl aning
havemmthodmf aelectigely alraring dwlalktardahingnprosessdeppsits from the metal
rfsurf f chanberéﬁonponents SUMVARY | n a net hod of
suriggesy éﬁ? LHIMRUENS-a substrate processing chanber
conponent to renove process deposits therefrom the
conponent surface is cooled to a tenperature bel ow
about -400C, thereby fracturing the process deposits
on the surface. For exanple, the surface can be cool ed
by imersing the surface in a |l ow tenperature fluid,
such as liquid nitrogen. In another version of
cl eani ng nethod, the surface is heated to a
tenperature of at |east about 1500C, thereby | oosening
‘the process deposits. The process deposits can then be
renmoved fromthe surface. In yet another version of a
cl eaning nmethod, the surface is imersed in a bath
conprising liquid nitrogen to formfractures in the
- process deposits. The surface is then heated to a
tenperature of at |east about 1500C to expand the
fractures. The heated surface is cooled by flowing a
fluid over the surface to formfurther fractures. The
fractured deposits are renoved fromthe surface by at
| east one of (i) bead blasting the surface, and (ii)
cl eaning the surface with a cl eani ng sol uti on. DRAW NGS
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These features, aspects, and advantages of the present

invention will becone better understood with regard to
wo b@sogdibowi ng descri ption, appended cl ai ms, aPCI/US2004/042625
acconpanyi ng drawi ngs, which illustrate exanpl es of

the invention. However, it is to be understood that

each of the features can ge@mﬂ?SQ%n the invention in
general, not merely in th 0 of the particul ar
drawi ngs, and the invention includes any conbi nation

of these features, where: Figure 1 is schematic side
vi ew of Ined matbedichelsaning a syiises pha §UBF‘25%”@§§PEQSS'“9 chamber

comGRIRD 1EATRBIESetlofis ttferiy b RnRIAERT Surace fe cooled to
a terapbediireerelowfako ure4 0fQ tloérebl deactumngpthecereseskedeposits on the
fromthe surfage of _a substrate processi ng chanbe .
surfaggmyeRteREMPIPg e TS AU EPBIREI PYCaBe NG Suifce in a low
temPEFRRAE TRIY, sOth ARkt fiffogeRr 0cessi ng chanber havi ng

one or nore conponents that can be cleaned in a
cl eani ng process. DESCRI PTI ON A process chanber

conmponent 22 havi ng a rface 2Q i | eaned t.0, repove

o1 oces LRt Leispriaiieaiis gilopd s “GhfitegS et B a
temAraRes Bf af ledist absubs0°a, ehdriely Iesserhmyhd riocesadepesits) The

Figure 1. Perform ng a cleaning process to renove the

procgsp dspesitoear ten keitRraoyer froay hetswiacst cont ani nant

particles in the chanber 106 and inprove substrate

yi el ds. The process deposits 24 can conprise

et al - cinyetianotigerdepsiontof a demrting snetbpdsthiessurfageris $ngersed in a

"at | east gne of, tantghfnl t ant al um itride,ﬁ}itaniuq% .

bathGomprising HelWi niEOge) tPioRTHT a@%@ﬁéF‘,t ¢ BrReass fepests. The surface is
thentrhéfégé(ﬁ ?@a%ﬁw@'epﬁure-r&eatqg out 98Be8 %‘teingd Hepaetrdd The

the process conprise those that accunulate process
heatdd pusfiace i2 4ooleddly fimvingra fluidiopeetheasyaas torfouh fartihersfractures.

The fRslien SepbStS R Bero e S e LT ieks Lot A gl g g blasting
the st%r%%bf ahe (i )Oé}eémﬂg hise 60AAES ithQPeleBnBRSsAMRIOI zer 116

energi'zes the process gas, chanber encl osure
wal I s 118 and shields 120, or a gas exhaust 122 that
exhausts gas
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fromthe chanber 106. Referring to Figure 3, which

illustrates an exenplary version of a physical vapor
waeleemsitson chanmber 106, conponents 22 that caPCDES2004/042625

cl eaned include a chanber enclosure wall 118, a

chanber shield 120, a target 124, a cover ring 126, a

deposition ring 128, a support ring 130, insul ator

ring 132, a coil 135, coil support 137, shutter disk

133, clanp shield 141, angRAWINGSce 134 of the

substrate support 114. For exanple, conponents that

can be cleaned can include Applied Material's part

0020- 50BH3°S Bt SoBICDG0! HiRho0 B tdhyesent invention wil

becdine beitep ABdei@nd tith46gaidtadhs felkBying 026cAdi] appended claims,

and BLeqRgRYRa Srabs, WA wistile S abiegRf rEORipATEH However, s

to be UHuemtommﬂWmnhwf ithee femtwey candreplsed inatheé inhention in general, not

mersliio s o ReRF Grhe o ot ENif, RidGe dVRTRGE hEg8s any

cmnbﬁﬁmenkﬁ¢h@§§mﬁnummtthmshould not be limted to use
on the conponents |isted or described herein.
Typi cal |y, conponents 22 cleaned in the process have
met al  sHigurs @sis %@hem@b sitie \ﬁéwfcﬁt‘amselﬂﬁodmmﬁlcﬁ ianglibatrate

ML U CHE N T e —

~types of surfaces can also be cl eaned, such as ceramc
surface i.ncl yudi n n1nun1OX| a um .
Bt r D deriaake 2 ion fflad sEObiG G Ko A ethod of ieaning
proctE® Hepssits freaMinedsfacktt s Rtete PrRIRSEINY GHansiser d¥nponent;
achi eved by cooling the surface 20 of the conponent 22
to low tenperatures. Wile cooling to | ow
tenper agpiies 3 lé 'éeséﬁt%ﬁrﬁaé Qicvof A ehiiidiMknesPaBEbSHate
coefficients of the surface 20 and the process
procgepipgiahamberrhaying ane gr mare @pmﬁor\eat%ﬁleépaemqla@m%m a cleaning
MDC% Esthe surface 20 and deposits 24 to form cracks and
ractures 25 in the process deposits 24. The fractured
process deposits 24 are less strongly adhered to the
surface 20, and can be nore easily renoved to cl ean
the surface 20. A tenperature that is suitably lowto
fracture the process deposits 24 is a tenperature of
| ess than about -400C, and even | ess than about
-1960C, such as a tenperature of from about -65C to
about -196C.
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The | ow tenperature renoval nmethod may be especially

useful for surfaces 20 having a thernmal expansion
w@owbhsasent of at | east about 2 tines the theP@EIS2004/042625

expansi on coefficient of the process deposits 24. In

one version of a nethod of renoving the process

deposits 24, the surface conponent 22 is
cooled with a |OMItenperBE§FgaF&ﬂ$§ The fluid nmay
conprise a |iquefied gas, such as for exanple |iquid

nitrogen. Qther suitable fluids can conprise, for
exanpl eA ppRasHFhNbEE AeMPPNgl 2P Bayng@ wyfaaee20 is cleaned to

rengFng%Es %fel%Téf’fs Qﬁqhéitsé’rjle eﬁen{%lad rt{?ﬁgﬁﬂ%?é&ﬁné%f 8asrﬂ1b§?rate 104,

as shumtfaﬂexahbﬁ hh%lger:et’l I E’esformmr?ea Eleafnmgf preckesvto removed the
t enperat ure uj d mMmer s the. surface 20.in a f
depesiis 4 63" feRUGERSSPENANHRN BPng?’?%mé”lﬁrfté)@é“? lgg fnethe chamber 106 and

imp V@%hbgﬁ |§Idtshel“HE3‘|!)ro%EQ BebBsi dsf@4 %Hﬁfcéﬁﬁar%Q métiil-2ohfining

esira en the accurru ated deposit
depgsifs; such asldgphoaitsl compeisigrat Iéast aneaofithstalumetantalam nitride,
expansi.on m smat

ttangy it WP B I COHeD, BRoSleTnBng tiyaduiaf igde. The

chaFﬁBér esnbBRENEBDLaRaAbS th R sreebes coMpFiBe WddWtHafBccumulate
luid across the surface 20, or otherw se fl ow ng

proofesmdepoe@e 24 heudtvap frrexanmnle fapertizn, ofihgas deb\rery |sugtem 112 that

s T R L

subét?éiet1@4hﬁ thi bﬁétrfb@r GOBOa g@e@nfelrglzélem @it @neiﬂgizes fHtsprocess gas,
a conponent surf

of whe
chambﬁb@n@lﬁﬁuwa%ﬁsﬂ 8 aﬂd@!e?l@@’laasow gas ﬁﬁbau%tpb’é% that exhausts gas
r and ot her regions w thout deposits or
fro“{‘ﬁgtr@gare densi'tive to and woul d be degr aded by
excessi ve thernal shock, these components 22 can

becool e t th caI| susin a sprayi ng or .
1 ow ngReteibg fo FGURS IR W TN A
va‘pc:}rgdr%p%iltﬁ% éH%Fﬁ Hdﬂ%a tdb@nﬁdHefrﬁé:QZ %IQat' cﬁanabé e}éaned include a chamber

erature nmprising liqu trogen.
enchSqma wiakhild 8og eharmver ahte@irﬁbaﬂ,aa target 1%4 a sowl ringb1236,1apdeposition

ino 9. HATEPA AR 45 SR HobYor? PSR B 3hbof B gnuter sk
133 2881 shi@BG41Thed LSS e3AbETHR substrate support 114. For example,
components that can be cleaned can include Applied Material's part numbers 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 Clara, California. This list of
components is merely exemplary and the cleaning process can be used on other
components, or components from other types of chambers, thus, the present cleaning
method should not be limited to use on the components listed or described herein.
Typically, components 22 cleaned in the process have metal surfaces 20, such as
surfaces 20 comprising at least one of titanium, stainless steel, copper, tantalum and
eluminum; other components having other types of surfaces can also be cleaned, such

as ceramic surfaces 20, including aluminum oxide, aluminum nitride, and quartz.
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bath of liquid nitrogen is al so advant ageous because

l[iquid nitrogen is substantially non-reactive with the
woraioensabs used to fabricate chanber conponent BCREBS20051¢42625

surface 20 can be imersed in the liquid nitrogen

until the liquid nitrogen bath stops bubbling,

|nd|cat .

terper al S ity di8Go BABUTAA, M7 EBRRG o progess deposis 24

can becwhtiev@dt byogeslingAhe wutrfack 20 cbfrthes:bmpdnemsZﬁ do #w demperatures.
be fromabout 1 to abogt 5 m nutes

Whll@é?csq"aa to {014 tyyppeEaiyrege s difernipsva the Qﬁeém?iﬁasaanwn coefficients
of thi! ét{rga?%r%@éh& Yh nﬁg&c%%é %ﬁb@ﬁse H”rééﬂ% |ﬁQ:I|fﬂ¢th?rétQ§ of contraction of

IS | rsed l'iquid nitrogen b
the éwfacadé@rphé deposms 24 do éomy creacla cinddiantunes 25ia tberrfrao@s deposits

24, grgﬁ B'aeptqd shaﬁgpgﬁr}%rfzgﬁ%%g Qrm}é){;( a%e q(fo\ﬁ?e Sirface 20, and

can Bbtrh@@é‘éﬁlytréméd% lcledh %@%Lﬁﬁé@%ﬁnﬂ\ t@rApefdtuf®that igsuitably low
the transducer on a portion of a |ow tenperature fluid

to fracitife henprecaa® AEPOSits24 is FiRMpetatwedilesatianalaH -40°C, and even

o481 0 OB S SE SR BRI A B9 bkt 100

The id\temperatpry tensdval ntkthedinmat ieel ebpémally hisefablfwrsunfgcé@ 20 having a
the surface 20. | n one version, re-co

t
therpal gépepraﬁl%gogﬁcm% a’bieaf;’h@b%q}r% gs 3he ﬁ'@rg}%ésexsgnsmn coefficient
face in liquid nitrogen. The
OftHe%é%%{gn%é;%SZ%{brl ngs the tenperature of the surface
20 closer to that of the liquid nitrogen, which

- sur MBee SB1Sihar e e B PerbvBgans Protss qepets 24, the

surfé&f»té of IEcHNPoREN 2% Sddted dahid RN tenstbfure Iﬂ@ud The fluid may

surface 20 to a tenperature of from about -400C
comabisata licgded igaspaucty us forogxannpie liguisk ritiopeng Qih@lpsu@ble fluids can

conRbb B R o e TRRLESAeR Ry Bion oy oo e

cojefrigerator capable of cooling the surface 20 to the
deS| red pre-cooling tenperature. Alternatively, the
step of cooling the surface 20 in a refrigerated

chamber Tﬂﬁ{étuﬁté%éiz‘b' (faﬂ{ bdl cb 1%8%% rﬁ@l%lrﬁj afleast ??@ﬁ@ﬁ 6f, and

24 such eé're |gera Ion’step ca per
even substantialbciheadntirbgufage 20 inithe tagetemmmtlﬂedlwd Immersing the
surf%é;ee ‘ég%%ﬁ@ﬁ‘ E@E [}l(r)cg:;ge Sé t%?#oesré%usfe% the surfa?c%e%s{err%%gtrmegdmore
thermal shock in the surface 20. This is desirable when the accumulated deposits are
particularly hard to clean, for example, when they have less of a thermal expansion

mismatch, or are better adhered to the surface 20 of a component 22.

The surface 20 can also be cooled by spraying the fluid across the
surface 20, or otherwise flowing fluid over the component surface 20. While spraying or
flowing fluid over the surface 20 is slower to cool the surface 20, it may be beneficial
when the fluid has to be directed onto specific regions or portibns of a component
surface 20. For example, when the component 22 has surface regions with the
deposits formed on them, and other regions without deposits or that are sensitive to

and would be degraded by excessive thermal shock, these components 22 can be
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conponent surface 20, one or nore subsequent process
deposit renoval steps can be perforned to renove the

w0 e@snsaied deposits. In one version, the fractRPCEUS2004/042625
process deposits 24 are at |east partially renoved by
grit and/or bead blasting the surface 20. In the grit

conBhERUH AR5 R LB oA = '°
pressurized to a pressure sufficiently high to renove

the fractured process deposits fromthe surface 20.
For exalpPee ephadimgnt dhe sudace c0agopleditydmraersing thessurface 20

b AR KA o), e o

€S may C rrse Sl ze O

- tempdratureth8t iscuitablydowdo ficacturezanshbtdakl aavasi the mrbcésodeposits 24, the

about 1 m croneters to abqut 89 mcr ers. In
temiiateroh s SnaH. TECSP b ey Relag Abouts GRLL dTia IpBdemperature
Datt B plenis bR adarkid DA 38 IR RE AR DgEEROSUE Santially
nonteactiveawith thel materials sisdd po faliricatel chambee novpdnegts 22. The surface

cleani ng the syrface 20 with a.chem cal cleanin .
20 <Gt paershin dhe g Bt HBH B8 TepRl o ERE bf stops bubbiing,
indidatingttHaetheSurfaeErhad rddthell PR SerdaRe ThatSis 2fbs®Rntially close to

| oosen and clean the deposits 24 fromthe surface 20.
that phthe liquid initepgas. uh istitaklgrimmeensiansiémeaslusalian maybesiemeabout 1 to

N that chem cally etches the process deposits
abo@t% %&ggmnpl e, a suitable cleaning solution can

conprise a solution of HF in a concentration of from

about 2.5 %to about 17% by weight, and HNG3 in a )

concent FPRBNEEHON. toenPERRASS deprsitderyat isgniapged by ultrasonically
gl sufeeR 20 i e AR s 20 B Pprocl 5 4 i en bath for
exaropleany mirosioicing soundasaves to the swyfasprdyfonighily shiakeiting surface 20.

the.surface 20 with the cl ?ani ng sol uti og. The isurfac
Ultrasgnic jayps 6l bedqTERis: Riareh SXinpis: Bpuiting A Wireseifingansducer
on tié EBmipdReht 22MbMEoaRlinY i traltddiRer 6h&APd B Df BA8wABMperature

al so be performed to renmove the fractured process
fluid dgyplo sontginmeohvessetie T he niltraspnimagitationfoidber lnodehsi residues that

wordpkEBHEPafefik it S e, PP 2 a0 Bigehlp rosidues that were

-partially delaminated but still adhering to the surface 20.

In one version, a pre-cooling step can be performed to pre-cool the
surface 20 before immersing the surface in liquid nitrogen. The pre-cooling step brings
the temperature of the surface 20 closer to that of the liquid nitrogen, which reduces the
amount of liquid nitrogen required to cool the surface 20, and can lower the overall
cooling costs. The pre-cooling step desirably cools the surface 20 to a temperature of
from about -40°C to about -65°C. In one version, the pre-cooling step is performed by
placing the component 22 in a refrigerated chamber, such as an industrial refrigerator
capable of cooling the surface 20 to the desired pre-cooling temperature. Alternatively,
the step of cooling the surface 20 in a refrigerated chamber may sufficiently fracture the
process deposits 24 such that the refrigeration step can be performed in the place of

the liquid nitrogen immersion step.
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i nproved by heating the surface 20 of the conponent 22

to a suitably high tenperature. For exanple, the
wasagas5L0 can be heated after the initial prPCEES2004/042625

residue fracturing step. It is believed that heating

of the surface 20 takes advantage of the differences

in the thermal expansion coefficients of the surface

20 and deposits 24 to expand thefractures 25 formed in

t he proOess tHepostdss dposith@4thavehtsserf fractredidy coolmg the

03|ts 24 e nore detached ang del am te(%l fromt
Com89$ e QfdﬁoEﬁ‘eSlﬁ?ﬁ’e@UQH P[%P%Séﬁ@%a' fﬂnova' S'feps can be
perf@%é@m %erﬁb\%‘tﬂeeﬂ?@&[uﬁé&ﬂépd% h& oReVRITBIBh el Badfired process

ast about 1500C and even at |east about’ 3000C, suc
depesitsf2dharenbbleas3odtialy reradrd bB§0otandiod beag biastinglibe asirface 20.

hi gh b 4000C., For I f . f 0
In the i fﬁl@"pﬂ{tpf:?%%a strsein o ML gtr pafbled if BhosBaitpan the
surf&dee2h bfhstthBt @ 5pf€3ss@|z@dl tbabpesBluBs ifisRATIR higretoendR the

at | eaSt about and may even be as high as at
fractuergs progsssdepostieiropkiie swiface2l Uk prexamplegasiitableypressure may

be fﬂﬁﬂfﬁgﬁﬁt anggla |4'1§ Fiélftod%&ﬁ'é‘é?qﬁ %Pgll ) Sﬂ%éﬁﬂsérﬂ&l&‘, may

g the’ conponen ino

compess adneslih Bizet frfpen abuutﬂﬁ&yabom 50, eptraspoadingao a/Sdfticle size of
of the nelting tenperature of the conponent surface

fromquoqtél 0% 'ﬁtcé‘i)'ﬁefQ‘@ to abayt 39 igometarss Jrpatier verSIOn a flow of
pres§f1ﬁﬂ§c§ gég is APECEY gﬁ@@'irﬁat ti@éuﬁaéﬁ-‘yﬁ(ﬁ 2 FerfBve E{H)bfo%bgg deposits 24,

sulta tenperat ure nmay
sucmb@atpréﬁﬂﬂ)ﬁedsmmmloﬁﬁ()it | east about 300C, and | ess
t han about 500C, such as |ess than about 480C. The
surface 20 can be heated by, for exanple, placing the

conponefy oRe vefsich, MRaFrabfiréy b'i’@éé%s de‘-}‘ﬂisﬁ@@hkr@ﬁ‘éhio%d by
the surface with heatlng |l anps, radiantly heating the

cleagingfthesurfach 29uaith 2 dhemicalgleaniag sokitiopy Theseleaning solution can

vendiFb e 516 23BN B35 E0s o gRcp L ot bsean e

depdsite®s RbHT theheirice 20.| Phe tREBRIgEInROIE 69h CBMpHseRAIN &cidic or basic
been perforned. In another version, the heating ste

solufigyy thatehiesicallyf etches Hie piosess ARRgSity 24 hEop feaseré@? a suitable
cleaéﬁghé&ilzﬁ%rﬁgﬁ c&%?"rlsgtaréecfluﬁcﬁ{mﬂtl?w %ecér{c%ﬁ{rgﬁaﬁ o?fr&‘ﬁsabout 2.5%

enperature coo
to abbedui7ce dy vl/e:lgbhan\zidleD@nn atdmechnmmh eﬁﬁrtbmmbcﬂm ZGa’mtcbabout 67%

by el oM iSRRG ETRa ety e BT 2AGRaPy Qeted Heimmersing
the S0 #Pthe cleaning solution, as well as by spraying or rinsing the surface 20
with the cleaning solution. The surface 20 can also be ultrasonically agitated during
clea'ning with the cleaning solution. Other cleaning steps can also be performed to
remove the fractured process deposits, such as de-ionized water rinses, and further

ultrasonic cleaning steps.

It has been further discovered that residue removal results can be
improved by heating the surface 20 of the component 22 to a suitably high temperature.
For example, the surface 20 can be heated after the initial process residue fracturing
step. It is believed that heating of the surface 20 takes advantage of the differences in
the thermal expansion coefficients of the surface 20 and deposits 24 to expand the
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In the shock cooling step, the heated surface 20 is
rapi dly cool ed by exposing the surface 20 to a cool
w0 basaig31sauch as water. The shock cooling step PEpUS094/042625
cool s the heated surface 20 by at |east about 500C per
second, thereby further fracturing and | oosening the
' 3
fracﬂﬁgggbéférorﬁlél% g';ﬁs e%ﬂ%%gé’@%@{fﬁ 524, SEﬁ g@@ﬁ%&w%&edeposﬂs 24 are
more@mmrmwam délmmh@isﬂrorahbetsuﬂfﬁﬁ@C‘aﬁdJﬂmst@m@é ﬁtdré @asily
‘ th ut 400C, and even | ess than ab
remQugst, AHIRONS OP R T EHE TRy oh M RBEIVTEsef g sass about 150°C
andte%ﬂ%rt@éégt%b%fut @b@% Ca%ﬂ%hﬁ SO 290° R0 e HP%O C, and may
exposed to the cool fluid by ow ng the Tlui
even be asuhiphas @mutfdd0°Ex dmglexabplée, foeasiunigce!2® camprsing at least one
O in.the flujd may _al be desir.able to coo
of ot tieNiupoSiriiless sl pd! Ripinh 3 kRIS bl EReratlfe may be at

least BBBANS0G°C ARt may levbAtte/ad Mightdd i IBEBIRSRUL680°C0 Heating the
increase thedifference in thé thermal contraction

surfagg 89 desirahly ipdveesssirergivdhe slepasied madenia mabstantiafinwdthout

carfing Pl FABB S 4 TR E SR BRI0h B TRl FRELEH oxceed
mord@ham 78% bEthel mielingvibiiperithee bithe @mpdreert @UFRBE R0, &2maintain the
remains at a relatively vvarmterrperature A cool fI ui d

integify 104 e coBPoNREt §1lﬁ'é>%tHrQ: 0Pl erpnaplepfarm/sEacea2 @ eomprising

alun@ﬁﬁhﬁ% %Jdtﬁa?%ﬁfgﬂtt%ﬁ)e‘?% uf’é ﬁﬁ@%;?fe lgéan%) ] C{Hg&é& gﬁél?as at least

abosmm(ﬁ(brandl Ieamth‘agw shayt, 5000Chsacsh bt dess tHasabiduéd8at®yv&he surface

20 Erheelte q"yé’f‘cﬁwq?éé’fe?en%m%f ooptist 2dpadhaaling ymace,
rad.anﬂry ﬁéﬁmgeﬁevarrﬁac@r\mt@ he&din rQéFlaﬁﬂ Heéﬁné’ ﬁ{é SR with

af t'er shock cooling the sur ace 20 and before cl eani ng
quarthbesting fges20r M/tprasalr@l @hemgl gasl agrossthersypfmee 200 $ ane

t I t,. of a tho
versigra s Hihee 2048 Bl £0ufBRAN Fidh.tedindtallie JRar®'a tow
tempér@efecodipgiaesp ROvEHH lﬁé‘rﬁ‘or?r?ed | 1 driithét V&rbiont @i ﬁéatmdg step may

this enbodi ment, the surface 20 is inmersed in

provmlet sefeient fractusihoatdhe peogassdesidugs sgsh that ofher tgmneaaw re

vea {058 ST ol RPNl 3ol Qo

cooled by flowing a fluid over the surface 20.

F ﬁga ISBIr Frhggé §§?§§n r glh%% ed sZLAfrfgcreeZ(S ESQ breefﬂPt\ﬁgp ’crfeatl’toer(gl1 to remove the
process deposits 24 by performing a “shock cooling” step to rapidly cool the surface 20.
In the shock cooling step, the heated surface 20 is rapidly cooled by exposing the
surface 20 to a cool fluid, such as water. The shock cooling step rapidly cools the
heated surface 20 by at least about 50°C per second, thereby further fracturing and
loosening the deposits 24 from the surface 20. For example, the shock cooling step
may cool the surface 20 from a temperature of at least about 150°C to a temperature of
less than about 40°C, and even less than about 20°C, such as from a temperature of
about 350°C to a temperature of about 20°C. The surface 20 can be exposed to the
cool fluid by flowing the fluid over the surface 20, for example by immersing the surface
20 in the fluid. It may also be desirable to cool the process deposits 24 while keeping

the rest of the component 22 at a relatively warm temperature, to increase the



10

15

20

25

30

at |l east one of (i) grit blasting the surface 20, and
(ii) cleaning the surface with a cl eaning sol ution.

wab@sosaani ng process i s capabl e of cleani ng tPEI/US2004/042625
process conponents 22 to provi de conponent surfaces 20
that are substantially absent process deposits. The

aitefesi@ oMo e e TR pa eS8 R hidcsHs Hbbrly 2 Hhyleomponent
surfac®o. Foi ex¥AiIpR ahe protaiy depositSRdpnag biescodled by isEﬂaying or rinsing
textured surfaces reduce particle generation in the

the deppsiis?4-0n e punigee 28 witlh thg flvid, whiledihe byl phthe egmponent 22
[ j hgr n rai :
rom i el oeRiiR WaRA Teirbertu RicBol il UL BL Bt shdticooling
stept raat eadatey havihigay teropérature'of front abeut $Qfchteaabduir25°C.
exanpl e conponents described in U S. Patent
Application Serial No. 10/653,713 to West, et al,
filed Oﬁ)n%e@rtlﬁﬁFé?bfggri{?Q%tinfﬁ_éféﬁ ér‘i’&’a"cﬁ%%tzélaédll:cj‘t%rﬁaggning step,

C eani ng Chanber Conponents ving Textured Surfaces,
suchUas thoue: descriyepl abnve, 6an ke. periyroed, Bgre ¢ aféer smckicooling the

13 02. .to Popi ol kowski et al..and U S . Patent . .
surigg 20 3R i oV 8 BTdbest gdhasifoih ST Ygion, g ot
blastiRgiseKRVWSefforiedPdfter SHACk GBI theaswfateR0 badARBbicesleaning the

Materials, Inc., and all of which are incorporated
surfaes 8P withya clepsinche@utiont heir entireties. The

- Lavacoat (tm textured surface 20 can be forned by

generating an el ectromagnetic energy beam and

di recti Rigurde ibesflowcharttihestiating ancerdbodimdrtaf a method of cleaning

component .. The electro netic ener beami s i
prOt}?.Séfd@.p&ﬁnt%/%ﬁrﬁrOév PUagRahe PHRACSS LRI COmRNeaNs 22. In the first

- . . ] i

ster o A e et e 20 B ERE 558 1 hRd et 0 fracture the
processidepesit® The sarfpeeiintharf hadted o ddempgratnie bf ai least dlwout 150°C

o BRI BT, B RaEE e Eon b S e
surfAa&a ! $erXinlrRPhrdcksS Radidis 24 ard fRindRndvddPorpth atfface 20 by
20, in sone cases to a nelting tenperature of the

at least pae of (hoel hlastingthe suface 2 andn) cleasing theraurisicetwith a

cleafe 861 T4 e hd BrEsSEIcCaRbntt Epon U R 6y

. compbABhtsZTtdpRVitRecGNpeseiEurfacas 28shahareesiddtantially absent process

deposits.

The cleaning methods described are particularly suitable to clean
component surfaces 20 that are textured, as shown for example in Figure 1.
Components 22 having textured surfaces reduce particle generation in the process
chamber by providing a “sticky” surface to which process deposits 24 adhere. In one
version, the process chamber components 22 comprise surfaces textured by a
“Lavacoat™” process, such as for example components described in U.S. Patent
Application Serial No. 10/653,713 to West, et al, filed on September 2, 2003, entitled
“Fabricating and Cleaning Chamber Components Having Textured Surfaces,” U.S.
Patent Application No. 10/099,307, filed March 13, 2002, to Popiolkowski et al, and
U.S. Patent Application No. 10/622,178, filed on July 17, 2003 to Popiolkowski et al., all
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" micrgmeters (4000 microinches), the roughness average of

ejected material re-deposits. After the desired
features in the region are forned, the beamis scanned
W 2008/08154 er ent regi on of the conponent surfackCR0S1004/042625
formfeatures in the new region. The final surface 20
can conprise a honeyconb-|i ke structure of depressions

comfBuSasgby REABRGEE NI TR A 5o ForfBited heroi

by refefsreedaphsiakhtiretieged, and the depressions can range
in dianeter fromabout 0.1 mmto about 3.5 mm such as
fromabout 0.8 to about 1.0 nmin dianeter. The
Lavacoayfd My b &3 %;dﬁﬁéﬁfﬁﬁ'%fcéozd“ BE fOREPbY generating an
surface roughness average o rom about 63.5

electromiagnetie ere(@atamiandadiredtiiag the beaboentoibe sarface 20 of the

COMBPE Rl i P TS RAIAGIC A ol oD # RO TREARH G Sierol beam, but
can ﬁ?ﬁgﬁdgﬁ&'ié@br‘é%s?fneh%ng'a%B')@?@%eé‘r‘iétﬁé 8. tige B%%'Prolnebeam is

the features along the surface 20. An exanple
typically focusiedabi a regioned $he hurfaes 20 der aaeried ohtimenpurisgwhich time

22 that is ¢l ed t d ' IS .
the G Abric SHRRE Sl Rob P 1580RA SRR L5 f s botievec
that fAd béardiTare thedteitlies by rpidig Reuting fravieyibraotthesdiefacef20, in

i nterconnected chanbers connected by a robot arm

somawenante meEng derrsratiee eubsisusiees Materipkt ke FARIASeating causes
somgrb??ﬁ?géﬁr{%{égmalté‘riélqs bESLSERA cidRls, WhfePoPS Hepressions 23 in the
chanber conpris

I'ses a'sputter deposition chanber,
regicrisstheanhtetichl waplgjedted fronapand prepuissrances 28 iP¥@as where the

clecil Alaral brrdapasise ML EHESTBdRERESS g eApnergformed, the
bearhﬁ%‘rglﬁ%rg‘l%d ’icf"@‘d?ﬁl’éﬂ@hﬂe?‘idrpgﬁ thkl doRihdHBNt SLEfase Qg‘to form features in

copper, tungsten,tungsten nitride and
the mdwinégiom Thiedinshautiace 20 anaapnprisesa 8nveycamie-likalstrsicture of

deprbtReha S HER PSR e as 2adPiagE e it Beeat: Hif fegfifes formed
by trﬁ% AR&QAbd ik Wd@&lxqﬁécr@%céﬁibaﬂwﬁde@,&éwm ddpressidp¥@bhgange in

_ 4 and ceilin 68 to sugport the ceiling 168. O her
diamghantem akoutd. tammita ebabk3 Srenvsupbes fiaim abeyt §Fptorkaut 1.0 mm

. wshiel d e t j
i cighlol F1EL SAEER bl 3yfdfe POOBLARoRBM SElabd roughmese
averag@ i fitond 28oui6 3 Bnierdmetees $2800 midreinches)te st t1er .6
deposi tion _chanber 106. The substrate sup?ort 114 ma)é .
he surface 20 being
defined as the mean of the absolute values of the displacements from the mean line of

the features along the surface 20.

An example of a suitable process chamber 106 having a component 22
that is cleaned to remove process deposits 24 is shown in Figure 3. The chamber 106
can be a part of a multi-chamber platform (not shown) having a cluster of
interconnected chambers connected by a robot arm mechanism that transfers
substrates 104 between 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, that is capable of sputter depositing material on a substrate 104, such

as one or more of tantalum, tantalum nitride, titanium, titanium nitride, copper, tungsten,

11



10

15

20

25

30

electrically floating or may conprise an el ectrode 170

that is biased by a power supply 172, such as an RF
w@owsnsHeppl y. The substrate support 130 can aPGDUS2004/042625

conprise a noveable shutter disk 133 that can protect

the upper surface 134 of the support 130 when the

BB AR She 8Bl AOBREHH rkcyre vl 115

enclobe aygbcass abtise 89 cama Hdit nclude eide(malis 1§Hoan’[»otﬁom wall 166, and a

ceiligg, JBET A sdportriat S0 ba rapdad Betpeet B SHefvgliea4 and ceiling

168 Wsﬁﬂ@@r@'ﬁﬁe téilihg 168! WBerBRambbt vl | bBS"ﬁ‘icI@é‘é 8AEBloY more shields
hown) can be used to lift and | ower

120 ﬁnﬂztsaru%lci déhe enolostee walipdi 8 frmmthmspuigertngmmmmnmerﬂ t he
substrate 104 into and out of the chanber 106. The
support 114 nay al so conprise one or nore rings, such

as a covae dhaftbek2@6adtinsrigtePs substeaterdupPoit2Bi4 fohdipport the

cover at least a portion of the upper surface 134 o

subsgtrade dny Brpsputierdepesition; aiamiarolton ke suibsiraig syepertride may be

el Rel BoHFE PPy QAR B HRRISL B 8Ty 2 power supply
172 psuch anan ,RF powes symaly t Th%umstratmsmmﬂ't H)SO ichr also comprise a
strate 104. Tgﬁwgover g 126 encircles _and ﬁover

movgBb iAok CaRIREOIRSHIS WRRST SUTiagS 1184, of dhe Support 130
wheﬁ?ﬁé‘%ﬁﬁsﬁ@l‘% ﬂﬁpfésdcﬁ' déf'ft Wﬁbhg%{tﬁ ﬂﬂ-:té’uﬂ%‘?ltatﬁeq?? s mtroduced
e the underlyi £

sition ring 128 an ng support
into ﬂre;clmsbga&OG mrohgba altzsﬂmte madirg gudm (nokshawm)dd la:aadewall 164 of

the éqr%ﬁbérhfq)qi a’o % 10& %%ﬁﬁfﬁg%%‘ﬁﬁéﬁ@ya i b Tifted or
Ioweﬁ‘@él %y%@p’éﬁ%ﬂ@@loﬁ@aﬁd‘éthﬂ%‘@ér fa§§é#n§ly¢(‘?®%héwﬂ7@an be used to lift

havi n as flow control valve , such as a nmss
and fqwssy trate ontpdhpéyﬁpartsﬂéﬂ durtng transpast oftthe sghstrate 104 into

conduits 176 can feed the gases to a
a”dﬁqngug’ﬁ%‘% i I%? not shown) in which the gases are

m xed to froma desired process gas conposition. The

m xi ng nmani fold feeds a ?as di st.ri butor 180 havi ng one
or nor e 1§a$UPRPTLEL4 MBY 3$P @%pﬂ%ﬁﬁ@P{@@mTﬁkﬁlspﬁﬁ%% a cover

ring )Q(gﬁoa{r@y%\%@@’ﬁélhéﬁ rﬂgmilﬁ%\léﬁagéést ?‘éﬁﬁlcﬁlsoﬁﬁgqg)p%? surface

'S ca ener getl ca
134 opthe supbapti4 éo mIrgplhartosrdrad)f theauppottardfetin ofeeversion, the

dep%\@grg?iﬁgg% qrﬁg%% %&%ﬁu&dﬁ, g%%lst\fgteg‘ﬁosél to protec% portions of
the support 114 not covered by the substrate 104. The cover ring 126 encircles and
covers at least a portion of the deposition ring 128, and reduces the deposition of

particles onto both the deposition ring 128 and the underlying support 114.

A process gas, such as a sputtering gas, is introduced into the chamber
106 through a gas delivery system 112 that includes a process gas supply comprising
one or more gas sources 174 that each feed a conduit 176 having a gas flow control
valve 178, such as a mass flow controller, to pass a set flow rate of the gas
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
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gas and a nitrogen-contai ning gas, that are capabl e of

reacting with the sputtered material to forma | ayer
wo@rooshgsisubst rate 104. Spent process gas and bRQr/os2e04/642625

are exhausted fromthe chanber 106 through an exhaust

122 whi ch includes one or nore exhaust ports 184 that

106, 3 RBoEBR e P60 TR aR Ao RarDve 9%g: EofLes PLeteenon.

whick38 depabRbf SherlgRecalr f@in® upbRar@PsptieringemsRAMEPROM a target.
106. a‘?')he exhauslj{g cgnc}ﬁf{fpil%GQf_geds one or rmt‘;’re exhaustma arge
Thepippessigas mMaypRlsalcoyPrisRea [Rastve gasosuchhas opator endregf an oxygen-

conf¥ind Bk Mg AR TREEr A e RREe* o8 RPN Isong vin e
sputig@redtmaterial tafget a lakroachegubstatel B3£ $peniprobdss gas and
substrate 104, and conprising material to be sputtered

bypigiusts: are exfytsied Fromoie chagtpais! U6dhreugnpn exbaustekaz which
ol 5 LR AR A, M 450 s RO o e s e
spefingad taram rxbhastaonduiid 8638 whictdthese dioartiectttelvaloe & 88 to control the

ower .supply. 192. The sputtering, chapber 10 so, has
pressUs, pE T G301 SRR B, SKOBUSE CoI Bk ineds 19 or more
exh&liPuPRYE 190 €T yBRERY Ak prd&iktirs Iof ehdls ddiferfi g &L PtheShafnber 106 is
wal | -1i'ke cylindrical shape having upper and | ower
set torgubl-atraesnheasiedewglsa, 120b that shiel d the upper and

| ower regions of the chanmber 106. In the version shown
in Figure 3, the shield 120 has an upper section 120a

mounted_t o the su re ri 30, and a l.ower secti.on
1205 ¢ AN SPUREr DB E et dOEaUERST orgPHSes: @ APLERRD target 124
facilb @rabd 4 0BRhe S BStrteCt RATRINACATiNEIRG fatefisl B%e sputtered onto

provided to clanp the upper an ower shield sections
the guitriraie t16gesueh as fon exanaple\at legst oneg af damtabuim anddastalum nitride.

The R4 32410 B O A Ber PR 8 R P8 P BRHEF Ftator g
132} e R corfect@dtb & lpodled slgPly 1ERe R spsttérirtpshR/NBEY1 @8 blso has a
that is ca e of energ|2|ngthe sputtering.

shie{lc%16 2B ip peatentpd &aaﬂ'gm & ofdhe chambgr 366 from spwtier ?e%isal. The shield
120 38Rt ASRUR Aoy SobE Py b Pt et sectons
120getz0iathed shield tree apwertsd b0 Fegions bé trepeharaber 006.arethe version
shov(\e/H ?I’E gllgzuerg 3t r’c]r(lee iﬁ}éﬁé %6 ﬂgs an upper section 120a mounted to the support‘
ring 130 and a lower section 120b that is fitted to the cover ring 126. A clamp shield
141 comprising a clamping ring can also be provided to clamp the upper and lower
shield sections 120a,b together. Alternative shield configurations, such as inner and
outer shields, can also be provided. In one version, one or more of the power supply
192, target 124, and shield 120, operate as a gas energizer 116 that is capable of
energizing the sputtering gas to sputter material from the target 124. The power supply
192 applies a bias voltage to the target 124 with respect to the shield 120. The electric
field generated in the chamber 106 from the applied voltage energizes the sputtering
gas to form a plasma that energetically impinges upon and bombards the target 124 to
sputter material off the target 124 and onto the substrate 104. The 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
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gas to forma plasma that energetically inpinges upon
and bonbards the target 124 to sputter material off
wo b@sosaiget 124 and onto the substrate 104. ThRCHUR®O4/042625
114 having the el ectrode 170 and support el ectrode
power supply 172 may al so operate as part of the gas

e FRHEI 2 o B SOREELEIA, PS94, a0 R eRsPE i 125 car

be protigkd ah#t lé%we?éﬂ ?Qf PO Er s@pﬂﬁﬁ%%ﬂ%ét @Qp&éﬁidneﬁaﬁlthm the
can be provided tha powered by a power sup

chapher { R@o psovide |emhan@@|d ﬁnemlzectms elhangetarisiios, su&n as lmproved
e

ene{aHsi’é’d nggo\ﬁlgﬂglgrﬁe?h&?%é%é‘l%ﬁ&élﬂﬁ%@?%ﬁ%eﬁe%% §hg§§n%& §§}%gcon support
137 ¢loatl is Bachad the shigld di20est dijerawalbin theughzamiberl 806.t hat

is attached to a shield 120 or other wall in the

chanmber 106. The chanmber 106 is controlled by a

controller 194 that conprises program code having

i nstructp i ANESH :

106 o PR R B Py A DI P U aRlses program
code hawipgansirieiorosats & bperalexcomneotqomﬁ the chasbisrt 108t te process

s LG4 EAEHSH 153, 39 o e L EeRDFUGL P LS Bl o

subgtfstbtpoeiiohirrd Petrustien $8ttol dperbe wBPRIord 8ftheds@isirate support 114
flow control instruction set to operate the flow ‘

and soheirale tanspost torositonsasubsiratey] Wk indparohambey 198 awgss flow
conttr&einflg@ég%er af-i:lt %ré’cgsth@ ?I?\%lsz#ﬁ rtof 0at/E8M 7'8”[? g%‘l’ %f)ﬂo%‘of sputtering

exhaus [ é val ve

gas tethy dnambepﬂ@@salgas predduee coatmpldnstiifiionasedds operate the exhaust
i i nstruction set to olpgratethe gas

- energi zer_contr.ol
throuﬁe\fagv p8 iqmalet%@ PRegHge dhthegehambenbira gas epergizer control
instrh%ff&?ﬁ%éﬂér |n t!ﬁ!’ %ﬂ%ﬁ%@;‘z@igg(ﬁ gﬁgg;?%rgﬁé?é|2|ng power level; a

enrperatur roces
temmmrturematr@ral mstnuction sat etortiml kempe@turelsan ;blne)cbamben 106; and a
e cha 106. Alth h ex | ar nbaodi,ment s
prodsss SRR TeU APl SR GUAN (R B esaoB 40 (1% R der 106
ordinary skill in the art may devi se ot her enbodi nents
whi ch incorporate the present invention, and which are

al so wi IL\“*‘BH%H%X ImB dimBhESEY ergm—’) tifent o‘?]rare shown and

exanpl e, conponents t e exenp
deseriogah ﬁmﬁesofcmslmrbehlllhle thes artcsay déwse béherl emhediments which

Addi nal cl eani n ste Sél ot.her thfm thas descr Eﬂ"t? |
:ncomp Py eHEN QP’? d’HIEI'C ﬁée@S@aW\tWB ‘?éﬁgp%S present
inveRfloRe FoPERBShpIE) Mer chamber components than the exemplary components

described herein can also be cleaned. Additional cleaning steps other than those
described could also be performed, and the cleaning steps could be performed in an
order other than that described. Furthermore, relative or positional terms shown with
respect to the exemplary embodiments are interchangeable. Therefore, the appended
claims should not be limited to the descriptions of the preferred versions, materials, or

spatial arrangements described herein to illustrate the invention.
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order other than that described. Furthernore, relative
or positional terns shown with respect to the
wex@spsHsy enbodi ments are interchangeabl e. TheeEi82004/042625
t he appended cl ains should not be limted to the
descriptions of the preferred versions, materials, or
at rangenents described herein to illustrate

Wha? CFEHUM{ ¥on. What is clained is: 1. A nethod of )
cl eaning a surface of a substrate processing chanber
conponent to renpve process deposits therefrom the
net hod tonprAidneifod @i clagsing ﬁ@uffﬁée%ﬁfsé@éfrétﬁrﬁfq@isﬁl@g chamber

combiiyf BF &R ITRESAIS bR HERADR the mignal BRHtising:

uring t rocess deposits on

surface 2. @)rretd:mmhn@cthersdxrfagetoomrmng me\/wrecessmdep@sns toa
face conprises a first ther

tempegaRr Gelaw 28Rt ﬁ@ecpmg%fraewaggt 188 Bippsseierpsits ogfe surface.

t hermal expansion coefficient, and wherein the first
t hermal expansion coefficient is at least 2 tinmes the
second 2her nAlmethpdrasicordicg & Elaimdnwvhe@in heretifimce comprises a

st BRSS9 S o RS PEE S hrl

expalrls%H EodttitiERD ¥ivd WherRinBid Mdt fefaaRERhristort baéMtignt is at least 2
further conprising ultrasonically agitating the

times th¢ ageondsthermakexprnsier ceefifinignt.o claim 1 furt her
conprising at |east one of: (b) grit blasting the
surface; or (c) cleaning the surface with a cleaning

sol uti o, conprrhé&ihog dd‘f:oc’:mﬂ? NERImM 6. whersht (@Wdcareisal igmersing
to claiml1 wherein the surface is a textured surface

the syitasei iBiagwaemnpeasature feicoForpisiRg ligyidsilipgeRss st eel
copper, tantalum and alum num and the process
deposits conprise at | east one of tantalum tantal um
ni trideq. titAmetnodtadcandingtoclaim Gefurtbep pemprialngnaltrasenically
. tun nd tungsten nitride. 7. A nmethod of cleaning
ag"""é‘”&&?‘? a6f- a substrate processing chanber

5. A method according to claim 1 further comprising at least one of:
(b)  grit blasting the surface; or
(c) cleaning the surface with a cleaning solution comprising HF
and HNOs.

6. A method according to claim 1 wherein the surface is a textured
surface comprising at least one of titanium, stainless steel, copper, tantalum and
aluminum, and the process deposits comprise at least one of tantalum, tantalum nitride,

titanium, titanium nitride, copper, aluminum, tungsten and tungsten nitride.

7. A method of cleaning a surface of a substrate processing chamber
component to remove process deposits therefrom, the method comprising:
(@)  heating the surface comprising the process deposits to a
temperature of at least about 150°C, thereby loosening the process deposits; and
(b)  removing the process deposits.
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conmponent to renove process deposits therefrom the
nmet hod conprising: (a) heating the surface conprising

W0 b@s5p836£ss deposits to a tenperature of at |REBHUS2004/042625
about 1500C, thereby | oosening the process deposits;
and (b) renoving the process deposits.8. A nethod
according to claim7 wherein (a) conprises heating the
surface to a tenperature of at |east about 3000C. 9. A

met hod gccor gi metHod &dcuirding toedisl Twhajeif QaPEbHBHses heating the
heatln? the surface to a tenperature of at | east about
QD

surfagtea tampetvie ot lerYFWURg00dCcl ai m 7 wherein the

surface conprises a first thermal expansion
coefficient and the process deposits conprise a second
t her mal 9expaAshemo©lthdrdlhgnb clemd7 wherein fa¥ tempiis&d heating the

her mal ansi on coefficie at least 2 tines the
SUTTaGR i teBP TNt A GRT ABOUR PP ont | 11, A et hod
according to claim?7 wherein (b) conprises cooling the
surface by at |east one of (i) imrersing the surface

ina flddd, Arrde’(l‘idd)acsqmrdtijh'grig ctdim Bwheeaie the strfabe comprises a
, luid, 12. A net ni n rface of a.
frst et vGandioR CosTisTt AOFIET PEdraS ARRONTS COEIIRE @ second thermal
expdHI6® s fieRPs | drid \Ivhéfe% ERirst h%rﬁ‘l%ﬂ BREasAHR Chéffidtnt Gsﬂét least 2

i mrer si ng t he surface conprising the process deposit

timep the spaemrd wrpal expansiegereffigientogen to form fractur es
in the process deposits; (b) heating the surface to a
tenperature of at |east about 1500C, thereby expandi ng

the fragtures, méﬂﬂodeanﬂdrmggttbelasmrf aperdly (b) ctWhﬁgs@s cooling the
fluid over the surface, there form n% furth
surfage;py at least R of §) IMERERINg & Qﬁ% sy e, aﬂed@s@rawng the

'surféjceeo\‘lethttﬁeIﬂMdat | east one of grit blasting the surface
or eaning the surface with a cleaning sol ution.

12. A method of cleaning a surface of a substrate processing chamber

component to remove process deposits therefrom, the method comprising:

(a) immersing the surface comprising the process deposits in a
‘ bath comprising llqu1d nitrogen to form fractures in the process deposits;

(b)  heating the surface to a temperature of at least about
150°C, thereby expanding the fractures;

(c) cooling the surface by flowing a fluid over the surface,
thereby forming further fractures; and

© (d)  removing the fractured process deposits by at least one of

grit blasting the surface or cleaning the surface with a cleaning solution.
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