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WO 2008/ 057351 PCT/ US2007/ 022978 METHODS AND

APPARATUS FOR CLEANI NG CHAMBER COVPONENTS The present
WappIFasilon clains priority to U.S. Provi si oR&I/US2007/022978

Pat ent Application Serial No. 60/863,906, filed 5

BEEROD AvmcREPanfRUR w08 PERER G ERARRRR' Syt

I NVENTI ON The present invention relates to
sem conductor 10 device manufacturing, and nore
parti culael presemst hogd 1gad loapparamgspiréprétgationy. S.

PO TR Tk OF SCUPP R L CBACRARCON" G PHE P RRENTP B 164AS¢

Noveapedi st r 2boki, orhsyst €8 akrabgepasbiberacbanber reff@yence
include a face plate, gas distribution plate or

herghpt her 1t§asndiigeiybut i on el enent havi ng one or nore
hol es, openings and/or other orifices through which
gases are flowed during seni conductor device

FIEPDOOEsTHEg INDENITAGNdeposi ti on 20 processes perforned
within the chanber, the orifices and other surfaces

of a gasi8i BEFPRUL dRVERENERL TR CEEc5Re SCRESPBAUGKEPR
deviBEChhAlifaBHeR 139, dGRASbreN pERe¢ LGS ard§PRel hkPRods and
by- products, etc.”, of the deposition process. To
apremstive propeleepengt conpohenhe dépescchambher28sebanbernng
and the gas ,di stributiqn Elenent, t he gas
Sem&FQP?PSGgFogegﬂgﬁeW?nH3§c BIpBBiodi cal Iy cleaned to
renove any deposited material fromthe various
surfaces and/or orifices of the gas distribution

BACKGBREND. OEoTHEx ANVENTIONe gas distribution el ement
may be Rl (o l, I lLutjo 0 h. n i
o b, whi RCerinst BR0 B 3Tkl Br, & 1BHEY P ol pRGkEer
mayotihtilces andaethenasurfgaesdattirhBugasndpsttebuti aRother

el enent. However, such a cleaning process nay damage
gast HaStgasuiierr PRGIFOL BRENBAt CBRJOFi RPLCi heLlESef gPENings

and/bk€btABr brifices through which gases are flowed during

D
o)

semiconductor device processing. During deposition
processes performed within the chamber, the orifices and
other surfaces of a gas distribution element may become
coated with material, such as deposition species, deposition
by-products, etc., of the deposition process.

To ensure proper operation of the deposition
chamber and the gas distribution element, the gas
distribution element may be periodically cleaned to remove
any deposited material from the various surfaces and/or
orifices of the gas distribution element. For example, the
gas distribution element may be placed in cleaning solution,
such as an acid bath, which etches any deposited material
from the orifices and other surfaces of the gas distribution
element. However, such a cleaning process may damage the

gas distribution element and limit its useful lifetime.
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WD 2008/ 057351 PCT/ US2007/ 022978 Accordingly, a need
exits for inproved nethods for cleaning conponents of

wa 2868404681, such as a gas distribution el ement PCT/US2007/022978
SUMVARY OF THE INVENTION 5 In a first aspect of the

present invention, a first nethod of cl|eani
ACC@éﬁFESﬁMuc?oPePQbFKééﬁlSﬁrcHQﬁEQVedCBﬁEBHQEtfﬁévFﬁEaahng
com?BhEh@@ bs Qrgﬁbgggr,Tgﬁcﬂeﬁgog gbgch g%%;ﬁﬁ%lgha%ﬂ@ﬂent.
he conponent 1 nto bath having~a eanlng sol ut1on;
(B) flowing a f|UId into the orlflce 10 t hereby

somRER" BroRRE; ERAONT ut i on whi e the cl eaning |
sol utiomn gl eapstt RepeerpereRhe aRdstRt WhiBHEaWhNTa

the fluid fromthe orifice such that cleaning
flr§@|mﬁtbﬁdeﬁﬁepéean@agtheSﬁmn§pndp@tproﬁabtlphélgniﬁhé@ber

congfefit RERLbE AR PRGChrecaft PEAVEREFon, T8 HeFRRE of

1nc¢beaelmg)ap$eﬁnﬁgnduét@bmbabéhca&haa ahaabarhaVlng a
conponent having an orifice is provided. The net hod

CleéBhﬁ9i§€§u€A?nplé§inélPHénéoﬁpéiéhﬂ LAte AhBaPKiRa¢Eng

thedeBl ﬁggﬁehagigg dtl 9855EBL ELoukngoacibyl del Bha bbee;ce
orifice ere mai ntarning at least a first porti

freef frbm olefndeg Ebéetﬁbonwhhéanthg sbkahiog wbﬂhelbhe

cl eanji ng sol ution ans. a secaond portion t he
cLeghEr T EBY CAREOTEN i SRAr Aod L CRRESMEOPG RRoRl PR  Trom the
orlgﬁbg'SﬁcﬁuﬁhakhéﬁeShQQB'@glﬁgheh'@Htg§se95€53th@t@159€

first portion of the ofifice and cleans the first

porpoeni of thet heibdicki ead theanshihd &spettpoftihe of the
Rt egent i nvention, an apparatus for use during
cﬁeanlng of a seniconductor device manuf act uri ng
conponenh kSspeeviddadpetbec@ppaeapussinel udesnB8ohA) aa

Lig having a surface adapted to couple to and forma
metpp |9ftFéﬁ?nééalamﬁ?ﬁlﬁﬁédéﬁﬁﬁénéﬁbflﬁﬁ@lGB)Cbﬁmb@ést

comgﬁgeSEBhgblﬂgagkegrﬁglggl ¥eﬁr8v§h85q t@hghﬁeggggonent

comprises (A) placing the component into a bath having a

ori

cleaning solution; (B) flowing a fluid into the orifice
thereby maintaining at least a first portion of the orifice
free from cleaning solution while the cleaning solution
cleans a second portion of the orifice; and (C) withdrawing
the fluid from the orifice such that cleaning solution
enters into the first portion of the orifice and cleans the
first portion of the orifice.

In a third aspect of the present invention, an
apparatus for use during cleaning of a semiconductor device
manufacturing component is provided. The apparatus includes
(A) a jig having a surface adapted_to couple to and form a
fluid tight seal with the component; and (B) at least one
inlet adapted to deliver a fluid to the component and apply
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2 WD 2008/ 057351 PCT/ US2007/ 022978 a vacuumto the
conmponent during cleaning of the conponent wt
2m§ﬁ1ﬁ§ solution. OQther features and aspectsPGF“§HQWMZ””8
present 5 invention will beconme nore fully apparent
fromthe [ 1 ow n ed de cription e ap ended
2 VB RPRs “ndEh e TROEEAEa RV HGIF MEPRGST AR ERS CDRBSRER:
wit RESCRIBEhONGOsoPRAVENGS 10 Figure 1A is a side view of

a chanber conponent, such as a face plate or other
gas distribution elenent, having an orifice. Figure

I [ f I nmbod f
LB eprEuRL et el 0. pHeTRLr Y bRt et o

invehtaocaowponebkcphacedrewruhily apbatrbnti irascenhdafeelowing
with the invention. Figure 3 is a_side elevational
detgiidfofiesRr iBkaRPr arccAPBENAEAL COR1IRE BRPf LBE of the

accgg gggg g}an gre 2. 20 Figure 4 illustrates a
f orn1 cl eaning solution in accordance

mnth t he present |nvent|on Figure 5 is a flowhart

LLJ rat| 0 r. cl eaning a conponent in
BRIE%C@%&&%&EQ%PﬁhBE Sggﬁaggﬁent of the present

i nventi eRgu2a ERQH%ea6s§B@“§1€wa%aQ'Eﬁa%ﬁ%?tbgﬁponent

within a ?lrst narrow portion of an orifice at a

squoaﬁtatﬁapelndaeateg athep gkevdisttibuthieanehgment,

ha ol ution mAthln a bath. Figure 7 illustrates a process
Vﬁo? épegﬁlﬁg " conponent of a processing chanber in
accor damegudkt hpans 30 exbodusENyiely beapr esefblary

i nvention. 3 WO 2008/ 057351 PCT/ US2007/ 022978
embodiment of the orifice of Figure 1A.

Figure 2 is a side view of a component placed
within a bath, in accordance with the invention.

Figure 3 is a side elevational view of an
exemplary embodiment of an orifice of the component of
Figure 2.

Figure 4 illustrates a process of forming a
cleaning solution in accordance with the present invention.

Figure 5 is a flowchart illustrating a process for
cleaning a component in accordance with an embodiment of the
present invention.

Figure 6 shows a cleaning solution within a first,
narrow portion of an orifice at a point that indicates a top
level of a cleaning solution within a bath.

Figure 7 illustrates a process for cleaning a
component of a processihg chamber in accordance with an

embodiment of the present invention.
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DETAI LED DESCRI PTI ON The present invention provides
nmet hods and apparatus for cleaning conponents of a

WORSHHSY3Shsed during seni conductor device PCT/US2007/022978
manufacturing. In particular, nethods 5 and apparat us

oerRrEel BESRRIETIPH et i ng smml | geonbiri es of the

conponenhs bhakenRy iRgcHanaaed By ibBe nbeaBHBYand
process. In addition, the present invention provides a

appasehod &Prpcépaniing &omp@aﬁnﬁg 961 at coamard usedgduhéng
10 cleanlng sol.ution cl eani ng_sol ution

ser g R g agaNt ¢ oL B 4 deah E R hant * RAF ERCPOAByoTethods

cea

andr@§pd@@tﬁéoﬁké pgerpasanthsdCchlaswachambdirStbnpdheals to
el ement. The cleaning, solution may al so have a
be gaeanedt vrinki eROtREELAG STailLhoeRBetESRBOAENENBEI Ng

m@mwﬂwwgﬂ%wﬁﬁ%d@%@%ggﬁ@ %w

onmponent .. ron system of
deposi t Tanachantier, nayelpebsdetalﬁaeetmbatprogaaes a
distribution plate or other gas distribution el enent

methodi R PERBASEHofe ChEPBLNIopRAMAGS 0Pt HEL Er FHBCes
cleEhEﬁHggo%ﬂkQano Qﬁ%e§l@%ﬁl%boﬁgguggﬁhngageg]EQ@QHQB@r

devi €e processing. During déposition processes
agep@vfennﬁdawﬁahlntchenchawbepb remeveslteseguandromher

surfaces of a gas distri on. eIe
compRhERE SeEh AaPe phF tialh bE e o T ERGRY L pEfab eaning
soldepesi fk@nalk¥ophadechSpakEvatol hh@cﬁe@ﬁﬁbka66325lth the
process. To ensure proper operation of the deposition

comppafBéEr PaARTIt Réegasddi suehbasi A sFEreAt corhesgas of the
com?bﬁEEEbUt'on el ement may be periodically cleaned to

enove any deposited material fromthe gas

di stribati eRaekeneat gadOdIygpicaBlhkyont B@sgam of a

di stribution elenent is_placed in cleaning solution,
depggahigs SHABER BthlnﬁAPéﬁ 8t EAES BRhAptedepdsited

disPREBLkabnf poALENS OBk hECe§aaNd; QL PeHuEYEEAE®EM8ht having

one or more holes, openings or other orifices through which
gases are flowed during semiconductor device processing.
During deposition processes performed within the chamber,
the orifices and other surfaces of a gas distribution
element may become coated with material, such as deposition
species, deposition by-products, etc., of the deposition
process.

To ensure proper operation of the deposition
chamber and the gas distribution element, the gas
distribution element may be periodically cleaned to remove
any deposited material from the gas distribution element.
Typically, the gas distribution element is placed in
cleaning solution, such as an acid bath, which etches any
deposited material from the orifices and other surfaces of

the gas distribution element. However, use of such an acid
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the gas distribution el enent. However, use of such an

acid 4 WD 2008/ 057351 PCT/ US2007/ 022978 bath may over
We2ees/ i or danmage the orifices and/ or ot her P&Rd[SR007/022978

geonetry features of the gas distribution elenent, as

| an rfaces of the g i.stribution
batbl@ﬁ%n? ﬁgﬁtﬁgvé HéPét eaﬁgetﬁbekoaégagﬁﬁeanﬁéyérgther

smaqma?ebaggryomgs&u§ego oferR¥eghbanitheibayers LOERBAL, as
in the orifices and/or 0on other small geonetry

theféargﬁegl@ﬁamhéugésc§sspfubbeugns enenﬁmbutsaohelement

mayoHEVET Bl v EaN S eintopPRiLa0t REV&S b o0l PRI fanaer

to @Embh@ @ﬁéndtﬁbr&Eybk@nf@kﬁ@ﬁnkitﬁQnNEh€06§l@m@es and/or
aratus_of the present invention allow cleaning of

on @ﬁgﬁﬁeﬁmééﬁp@ﬁémp§rysé@ﬁta§ega§f @h@t@ﬁﬁuﬁiéﬁrlbuﬁlon
t t |
eleﬁgﬁgen § hggreggﬁgé 'g%gégggbggfge CP ggoﬁgtr§ €

onen nrn
feapnmeessf tEergaEaﬂmber1bﬂt$0ﬁEeeﬁbedtﬂEmm$tefthheuseful
i nyentian gas 15 distribution el enent may include a

1ifRE;BF §Gr#5€eg€é glstryRPERCRaBé8™8 N Eubst rate during

processjaghoRaviAg 288206 cuSDbE QBbe9§§eB9rﬂE9eﬂkEBh”
the major surface and that extend through the gas

alldwspﬂebuungnOélehemberToompeaanthe snapoassgaSace of

di b t 20 ectln
aishPEpPEReE) B PRa har orRiart Rea REy A praceasePReTIeS of
theCE@ﬁpbﬁgnE§|@hb@nmﬂQIb@ dafiagetsbiednknt@etR®ng process.

orifice(s). The gas fed into the orifice(s) prevents

ForcR&amPhg . sbhusPoR ﬁmbﬁﬁém@éﬁsngfthéeoﬁnﬁecéegp, argas
|
dlS%%?Fh%l gn%ﬁéﬁgﬁg bﬁgnhgglﬁg uglgn thuE?cheénég:,

I ce(s) maof surfacg”is°¢
whléﬁteacéheanapbstsutéadermﬁgtbeogasSdhgurhbuthgnone or
el enent has been cl eaned, the orifice(s)

morg| gahE4Chy fPé&ﬁ@lH@tBFneFPﬁlWéﬂPﬁgSFHéaﬁﬁsaPﬂoﬁbﬁé
extbh8 Qﬁkeugﬁ(ﬁhes a@s égerébhembhhslgh@ﬁe'ngTéOEweaenthe

to enter the orifice
major surface of the gas dlstrlbutlon element while

protecting the orifice(s), the major surface may be placed
in a cleaning solution while a gas is fed into the
orifice(s). The gas fed into the orifice(s) prevents
cleaning solution from entering the orifice(s), or limits
entry of cleaning solution into the orifice(s), while the
major surface is cleaned.

After the major surface of the gas distribution
element has been cleaned, the orifice(s) may be cleaned by
reducing or eliminating the gas flow to the orifice(s) so as
to allow the cleaning solution to enter the o;ifice(s). In
some embodiments, a vacuum may be employed to draw cleaning
solution through the orifice(s).

In this manner, large, relatively etch-insensitive

features such as the major surfaces of the gas distribution

5



10

15

20

25

30

30 sone enbodi nents, a vacuum may be enpl oyed to draw
cleanlh% sol ution through the orifice(s). In this
WRARAS 7SS ar ge, relatively etch-insensitive fEST{}SYW7/022978
such as the mgjor surfaces of the gas distribution 5
WD 2008/ 057351 PCT/ US20Q7/ 022978 el ement may
elegrpinBaYdari fig 3 el SPIPRIsE of TEFeRAPAS, oénGleéﬁ&PB' and
smaﬁ@la&bi@EXV%QQhe%%ﬂshghﬁgtﬁgét¥6§§ur%HChs@%th|eﬁo@%s or
other orificeS of the gas distribution el enent may be
othelreanédigesi ng ahﬁogescdnsmaubedlogeeénmephameyobe
cle n|n 5 These and g nbaodi_ne

Lo RSB e A Wy BB TBnBrOY&n . {£8" SN Bt B SEndngseaning.

The@@”ﬁﬂﬁeﬁt&erEéQEBHQhEnQ@b@@Iﬁﬁ@tinQEnt&Bﬁ mayeBkl @Rployed
are now descri bed belowwith reference to FIGS. 1A-7.

to rilganeotAeirs chagbgs ¢oBROBENESchaFberPréaiyosBhRpdimgnts of
109 Bnag.8 hage B'% E %r hel, g3s d& el EBHEio@
the ? veﬁ%g n-ar des b d 8%1? h % e to
havi'ng an ori 1 or
FIGGthéAwﬂse shaped openlng that extends through t he
conponent 100). Al though not shown, the conponent 100

may alsglEHEFu&@ 48dPt PAASI Vi6Hi Pitcés CEPRPEAr CPBPPRENT
1000fbhbﬁea%0% £Lbe %QHE%”%@tO%QQr"BXslélg%rgﬁﬁgaohoélement

exanpl e, during a chem cal vapor “deposition or
havsngtbaropnécesslwﬁere g.gas passesrt btbeghiskeshaped

op<B3HG: FRRE CAGE"ERoRY COoByE ol RoeBANEoNBAr o RhEPEPS™

notDBthE U%ﬁe thapeagpeneoh mi¢Oalsoexnesadet @dditional
dep03|t|on speci es, deposition by-products 20 and the

orlﬁﬂ@éS(él@llaal@ntﬁhﬁtpmaéﬁpeelﬁﬁd sTheceamppoenitdéPl may

e B8R R behEy o Rt dt & R AR othg BPFT PRECS05 Aot

sim@haa p&b@ﬁ%sfaﬁeréOé ghst baseespanestighO@heVaefponent 100
residue builds up in the orifice 102, the flow rate
andoFeécéésaPH/QEgﬁePﬁélﬁﬁ QPFpléesﬁéétﬁéyebénﬁévéPQEPQ

sucﬂfggcgegemWQEQdﬁe%g'fgﬁ?bky’ ?? %lgg%taEﬁenEmeonent

decrease, which may a versel y a
100 is exposed to deposition species, deposition by-products

énd the like (e.g., aluminum fluoride and silicon fluoride).
As a result, residue from both deposition species and by-
products may accumulate within the orifice 102 and on a
front face 104 of the component 100. When residue builds up
in the orifice 102, the flow rate of a gas through the
orifice 102 may be adversely affected. More specifically,
the flow rate may decrease, which may adversely affect
deposition within the deposition chamber, such that the
component 100 may become unreliable and/or unusable during
deposition operations.

The component 100 may be cleaned to remove residue
from the orifice 102 and the face 104 of the component 100.
Typically, the component 100 is placed in a bath having a

cleaning solution 106 which includes an etchant (e.g., an

6
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deposition within the deposition chanber, such that
the conponent 100 may becone unreliabl e and/ or

WORBSASIB1duri ng deposition operations. 30 ThePCT/US2007/022978
conmponent 100 may be cleaned to renove residue from

.t.h i fi 02 d f 104 of _the copponen 00.
acifyBndkh) b2Eaks cBRE hOR: B860reT o bl pECHEREr Rt
reshavengram gbeanicRg sekyticen1d06.Whi ehei ReEBEG4aN

etchant (e.g., an 6 WD 2008/ 057351 PCT/ US2007/ 022978
Howg¥rd  whhehebeiars mewnerhrder ébedaeyprorpatet 8aanch that

el .residue._fro Nt orifi 102 d e face
thelgggg SﬁggérQQtﬁéee c?gé?enggzeFé éagheQXSﬁg8ﬁ22¥ 100
renddelinghahe tbepdnermsioosuatisbkbeeorifice 102 change,

eventually 5 rendering the_caonponent 100 unusabl e.

Fi gure IBIPECanBekfl 88e8*Pilefell VARV eRENBPapyemPLary
emb8ARAdHETEBE QBetB§ig;bé'§9219% ?Eggkguﬁﬁ.1A?t9£?eBFifice

oritice shapes and/or sizes may be used. The orifice
shap@8 Endl/odesiaesnaryolepostdon TBRaohafing &40@i dhhlXdes a

d | engt h . 10 During cleaning, the cleanin
nargBn BpEE ity LZanPorREe L FEER] 5D AR es That: -
orificephe¢ages1whdehqgandher c1808RLhEr sofQEieXamBleetch

the width X1 of the portion 102a may increase to a
theppgihixe a82aspebukhadf thheoeiéhgnat beopmedi ngderhend/or

shoBBEL ONed28y Jfli NCLAR 5 afRex] & tﬂg{#n$%§£$ﬁelq%%ﬁpay

portion a nmy decrease to-a'Te

incebakacter aski@shok, the oridseet 102 twy dechadf e€detbding
due to the changed width and/or height of the orifice
thejportipgr éByaf f EELtRETIRECdepBSi LEBALBapab?f i theopfion

h 100. .F , al though not shown,
lOZ%hgagSHBQQEQEe 981809%%9€5n?re ug S

conmponent incfude a number of orifices.
I n soneThensflancebartheeclisancngofokhti onifageuhégenby be

erode the orifices such that after cleaning, the
aff5rPefcaichpet N8 FPAPERT WRHERS2E épsrhﬁéﬂa?hgﬁ Fhe

orikRetanees wherepyhgfrfecting the deposition capabilities
of the component 100. Furthermore, although not shown, the
component 100 may include a number of orifices. In some
instances, the cleaning solution may unevenly erode the
orifices such that after cleaning, the orifices have
different widths and/or lengths. In instances where the
component 100 has orifices with different dimensions, the
component will not uniformly distribute a gas over a
substrate. Thus, deposition layers may be uneven and
potentially out of tolerance.

In accordance with the present invention, a method
of uniformly cleaning a component is provided where contact
between a portion of an orifice and a cleaning solution may
be minimized during cleaning of the component. Figure 2 is
a side view of the component 100 placed within a bath 204,

in accordance with the invention. The bath 204 comprises a
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conmponent 100 has orifices with different dinensions

the 25 conponent will not uniformy distribute a
WOe18/087358 ubst rat e. Thus, deposition |ayers nayCEQJZWWNZ””S

uneven and potentially out of tolerance. In

accordance wth present invention, a nethod

of
cleghiPgr /P U5Heanw%@ca EERBERENE P4 POt AB EhffeFemPOnent
lOOconhgchll§obgeﬁﬂ@%ﬂs§eﬁoﬁh'%Qegﬁe§nd@EbEHC@1§Hdr@ference
cl eaning solution may be mnimzed during cleaning of
to Fhguesenponshe. chkeguiag2sipdutaosi de thewbetht B84 may be

anponent. 10 bath 204 acco n
For B LB ha e RIeRREan L The Dt 504 B8npr Hubsenes e e She
com@088h857891 PCT/ US2007/ 022978 cl eani ng sol uti on which

renoves residue fromthe conponent 100. As will be
di scuss¥8dthnrgfeseacedéraliiolireh2r etBregeBpPongnki gdPeis
e.clea g I t he 0
attégpﬁgdtgngag gréé%cghmnﬁhh?ﬁegc gg%? é ?égﬁ¥9§§%ﬁygegfto
allbhetﬁecﬁmpwnemtal@@ulvaDBrehebenae gmgFagere 2n bhe
onponent 100 is _attached to a_jig 206 which has a
embs&&&sgé 2ibecaﬁ9|éaﬁeaavobeahpé&PWhénﬂ|Gwpéﬁgarﬁpuﬁach

0 n g 6 n40 el 2
thaﬁaghb Engegﬁﬁgné%?oﬁf%gurg uéﬁgﬁ %0 tﬁgf %Eeh the 9§g
206cwhponehe to0phasna 00 dst pghtefli bnwthk tihg pog (20@ /

when the conponent 100 is glaced n the ' g
via,PReoRE BPTfoPetdlPPngs 8F SFhEFaiéaIEOEnB °¥h mm))

FurEHéER@EEDr@hetHQgJQg62Q§ ban@eahkaargqcﬁUQhath@het?@g 206
jig a pressure af an upper surface o
maYth@léoﬁpQﬁ@ﬁﬁuIS agoanTHepPpirgsrObapay obetbonstmpenedt
for e fr m a terial ii,ch_is non-reactive
100 angg ,800r oythn%e éﬁéHF%@Sacﬁo se68P§thyFéﬁg a
matétlbmewhhkﬁ i6i goherdacsigesivdenebhavatianalk viawrof an
exenpl ary enbodi nent of the orifice 102 of the
etchgRpondhth 26 POBYSTh¥16PPf PEctRO21ikEludes a first,

narrow pogLir@n339¢. 4 side elevational view of an

exemplary embodiment of the orifice 102 of the component
100. The orifice 102 includes a first, narrow portion 302,
a second portion 304, and a third portion 305. The first,
narrow portion 302 has a width X; and a length Y; that, to a
large extent, dictate the flow characteristics of a gas
through the component 100. In one embodiment of the present
invention, the width X; is in a range of about 12 microns to
about 20 microns and preferably is about 16 microns.
However, the width X; of the first, narrow>portion 302 may
vary according to the application of the component 100. For
example, applications requiring high flow rates of gases
from the component 100 may have wider orifices.
Alternatively, applications requiring lower flow rates may

have narrower orifices.
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a second portion 304, and a third portion 305. The
first, narrow portion 302 has a width X1 and a |l ength

WORRH 37351t 0 a |arge extent, dictate the fl owPCT/US2007/022978

characteristics of a gas through the conponent 100
i gventi on,

In one nbodlnen f._the pr

width X bedigener " 5Beutenst B ons 1b 2 abgege of
abod@ ﬁbCthé aadaaeaﬁem@th1bsaaeou% $8efLehBNS- about 43

However, the width X1 of the first, narrow portion 302

milfay Ivaﬁ903é§ob§|ngtﬁd thétapr|éang@h of the first,

conponent 10 For exanpl S Lri
na g B g P EiPact? SPvoleed 36oPRORTEhe coRBoRENL : £b ARy F
thehawmpmhdat QDDfICQS qukhe&nauumekyatappbpga&b@ﬁ&ons
requiring lower flowrates may have narrower

reqyirfinged. hgoer26d8ros2351MPEThE%200760220%8 LEAgERe On
e I ang

chePBPRL-TREha { DRt ERALIOKY k8ol EnboRIToRL ARl Hte may

havai Bslohtjeghaehdthe nebedekhmpléhebbehgtheoﬂehbehfbfsthe

narrow portion 302 vary according to th
£1r5Bp| NEAEPENPOF C30fihd DCoRPBNEAE YBBLATEE! GPEh&irst, narrow

pothbHSBOQt%ayaBE|H%@Ek&ﬁ%eerGHbEHQantB'QH@rthQﬁ%Eﬁﬁe
may have a Shorter engt O he Ot her hand,

ratappl féawi oaser equilei- g *a ( KoM%nWhIOM/rate may have a

| onger t or .exa t he | th,of th

(oroe BSrPadtoBR: PBRRERbRY aSEReSE BERogr iReati Fepst
onenémb@ﬂ&%@nﬁofEh@nf@@gtnﬂﬁrﬁéwdgb@tﬂbﬂegO§C6Qr@h@g to

the followwng ratio: flowrate = (12.1 * ﬁXl) 3) /Y1

compgngnf| 188 deserrbedtrdr eRethbefornti fage [84sef bhe
h 2
comggpqungﬁbléé 81%55@8 Q?Eéo%%etﬁe Hl%% 8&u£ gﬂ lP the

onponent I'S prote ron ace
bathhe0a5 caspenent t6@ ifsrekeanedruivt porbeoal eani ng not
solution in the bath 204, As such, the first, narrow

damggefli gHr3pg FeABENId8An§BE GAMPARSREAAPng BTt Rgample,
theceemgeﬁehtleeo ﬁgg SéaeehglethS EAEP9REN, 400 BRYLDE

coupled to the ji
clean the front face 104 of the component 100 while

protecting the first, narrow portion 302 of the orifice 102,
the front face 104 may be placed in the cleaning solution of
the bath 204 while a fluid (e.g., gas) is fed into the
first, narrow portion 302 of the component 100 via the
passage 210 of the jig 206. After the front face 104 is
cleaned, fluid flow to the first narrow portion 302 of the
orifice 102 may be halted so as to allow cleaning solution
to enter and clean the first, narrow portion 302. For
example, a vacuum may be applied to the first, narrow
portion 302 via the passage 210 of the Jjig 206 so as to draw
cleaning solution into the first, narrow portion 302 of the
orifice 102 (as described further below).

Figure 4 illustrates a process 400 of forming a

cleaning solution in accordance with the present invention.
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clean the front face 104 of the conponent 100 while 20

8rotect|ng the first, narrow portion 302 of the
PPEB5102, the front face 104 may be pl ace8CTAISEHE022978
cl eaning solution of the bath 204 while a fluid

IS into.the first r orti.on 302
Wltg %ﬁs % oﬁgn%%%OOQV|éntﬁe tﬁ&ségée 5%5 6f SfR&"Fi g
reqa@@eméﬁt%roﬁh@ toepbntaece %Q&hlész5h@|@@ﬁﬁ@neﬁkuﬂdo are
flowto the first narrow portion 302 of t orifice

detegpipgg -be FREl £&ETSS cas the amp@mﬁcpéaﬁeﬁgd§@|@pubﬁ to

remSQEGFFQB% %%%aﬁonp%nehksﬁoo”ﬁ%&oﬂkp8 951 ? F%Esed on
exanpl e, a vacuu the I r , harr ow

thepoﬂébnﬂn@OZeqharbmenpasSégehélaombohbetj&90206 sleafding

draw 30 cl eani n solutlon into the first, narrow
SOlBBFPPoWa§O§eoﬁOFW§% SiPfithe $58P(494described further

bel ow) . AEi gUr e x4mbh bUsbhat gs @ e&oeﬁésciggn%gf %mgon

a cleaning solution in accordance wt esent
may|heeanuehchagtmme2©08h®5135lu@@IbUS@@d?/822958 aWything

erence to FIG 4, 2 ep 402, e cI g
cappBYE! PonERTS Vof SaZ ESHIBREnEN S5 aC A S AnBSC EnBENEAE 100
cleéh@ngdgbﬁﬁﬁh@ﬁdmaEOBeeéaﬁﬁkg1vbh6raWBU@t OBlE%§de@lHO

be renoved fromithe conponent 100 nay be deter ni ned.

HNBa&e@roﬁnﬁtthGCW@@ﬁmn@r¢%qw¢$e@@hx@stﬂnkhe b?wwan@mdance
I f t
i chOfne s BbERRLRN . 59! VLo IBL-Bes hOLNRd bl Nt DELShERy

ahlng 5

solmayohemag ebchammeaewgthhydbetlmOPlaFaahd GbbutoB0% HNO;.
any thlng capabl e of renoving residue) and a second
Howg¥RL, of ?hémTBnélégnPﬁﬁhéaFuP?Sﬁ ARY BBeaapausfvafor

pasggvgtornhgébc Ackfle Swggﬁlngf ETMEEBHQ gg ggr?ragﬁghaing
corrosion). In accordance one e i ment of “the
on phesenthnngemEqumreaeoteaﬁpmgthsobumponenaybbeng0bmedned.

o SR ERoU AU and cabout, 0% ECR,  Toneuel P e
cledfgdgi BolheieheanNgneoLbki @BoMRY 198 ¥ rdgRENELBAL 85%
HNO3;. 1If less etching is required, then a cleaning solution
having about 5% HF and about 95% HNO; may be used. Other
ratios of etchant to passivator and/or other cleaning
solution chemistries may be used. After formation, the
cleaning solution is placed in a bath in a step 406, such as
the bath 204, for cleaning of a component, such as the
component 100.

Figure 5 is a flowchart illustrating a process 500
for cleaning a component in accordance with an embodiment of
the present invention. 1In a step 502, a chamber component
having an orifice is inserted into a cleaning solution. For
example, making reference to Figure 2, the component 100,
having the orifice 102, is inserted into the bath 204 having

a cleaning solution. Once the component 100 is placed in
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on the etching requirenents for the conponent being
cleaned. To further illustrate, if greater etching i

i s
WO2HHIEE! the cleaning solution may include BS@G@Q%@@@EWS
HF and about 85% HNGO3. If |ess etching is required,

t I | ut 20 havin out 5% HF an
thep fOBET880, AROB LRS- b GeGaMORNABE 100r Los CoF ~Beandf: 2

stebOspassi vator and/or other cleaning solution

chem stries may be used. After formation, the

cIeanunéns@hats@npl§Oﬁba@édlensa bathrist aogtepnd06, the

.such as _the for. cl eani ng of <316 ent
oriP4ER I8 FhaTs4TbarnoRER: SFod. CrPgirads<PLigIPRoRERAR: the
compbhestr aki BleanpHQCe$sr58RambeE, Cbga@hBQHalﬁOFE@U@€t3

in accordance with an enbodi nent of the pr esent
thelﬁvéﬁﬁvoﬁarFﬁWap§FébOSO§02a°éh§h§epré§ﬁ§@néﬁ2 mﬁavbﬁg

[ .S lcn n I g tion,., Fo

ma e e e abo gt g o gara s u Y et loper
boundamgnenmala@,thbaw&egnthg @buﬁtﬁenloz,IhSabﬁseahede with

into the bath 204 having a cleaning solution. Once
an eRROdoREBReRt 166 PSSSRREe4™VANEAOND 20P8F6598510r all)

of B§769§%QQZ/g%2%7%ombgﬁeﬁke§@'BQlﬁQEHBbenfrEEeof the

conmponent 100 is cleaned in a step 504. In the step
clegodngasolleadpnabli isfepbibgon ghst le. govlﬁnce pgygen,

d f f | ut i ile the.
1t LB HBOneRECPR. CFERRBA. CFof MU aRDES. SHa ahaRnORR) FipbPetne

or1$acbh§uEhh§tcl€§hﬁﬁy per thencdRdofbnthe ebifkaamp0e,
may be rmaintained free of cleaning solution (as shown

makppgt Kefappace beahdaty E@@ar@fZthéhéheéhﬁngomépuﬁhﬁnyoo

is FTa@g OEHaQBS %%EH 26?6r ggfnﬁﬁ§o§f 3F?%8361%Fo the

nenlon aportlon I1ce O
jigcoopobembuiyh ﬂaenpaseedefzee ofThbegaelmaplbg salytken

by injecting a nitrogen,
lntaraaﬁ C?@HBHenérlgﬁyaBtﬁePr§§§P58IEh@QE)PFﬁVGHFHeCleanlng

sol@EEBEhCe AN LRGeCL RNE R8Ot hENE 1 CAFPORERL o, FRE EXBAPkEY

(FIG. 3) of the orifice 102. 1In some embodiments, the gas
may be injected at a pressure of about 1.1 atmospheres to
about 1.5 atmospheres, although other pressures may be used.

With reference to Figure 3, when the gas is
injected into the jig 206 via the passage 210, the gas flows
into the first, narrow portion 302 of the orifice 102. As
the gas flows into the first, narrow portion 302, the
cleaning solution 204 is maintained below an end 302a of the
first, narrow portion 302 of the orifice 102. The cleaning
solution may be maintained at any other desired level, and
may be excluded entirely from the orifice 102 by adjusting
the pressure within the jig 206.

As previously mentioned, the dimensions X; and Y;
of the first, narrow portion 302 of the orifice may be

important to the functionality of the component 100. The
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maki ng reference again to Figure 2, when the conponent
100 15 is placed in the bath 204, a gas may be

WORPBOSEEinto the jig 206 through the passag&CPAH2007/022978
The gas may be injected into the conponent 100 at a

pressur.e ich prevents cleani ol ution from .,
endb3B2R S FEo PReBPERG: oinEPPon potei DATS6Y PBRF&onaH02.
Thuef, tiffetoel tiieanldd. sbnuteom erbedi aBBYS, thBeedas380a

may be injected at a pressure of about 1.1 atnospheres

durigg gBeaningsoit hepheces 104l pholigs epreenpnésdfPesthe
oW f Ei .
cleggxpgfggggglonmksph%%oﬁéeg§g %9rsE9“ESr§owg@83£gE%tgg%,

I'nto €] via the passa
thegadyf boweringt @heheikenstiongaky ooyt on 302 of the
orifice_102, As 25 the gas flows into the first,
narrow par t6ne392A1FRE L cBERNP NG s 6L GHFENn 3204 hps face 104

of QﬁEnEQRB%QeQ%lQWOa@se??eéggeogﬁo%ﬁewiEhr§Ecoﬂ@r5 ¥ third

portion 302 of the orifice 1 e cleaning solution
pormapnbe 3fdi andi 380 aff ahg orhdéricdedilRedikevehe andanimy

be . excl ud entirely fromthe orifjce. 102 by adjusting
SOlgglPﬁeogrgggugét%i@ﬁﬁn tﬁé FP@ezﬁgbogémﬁP§§Voﬁgﬁytlme for
cleBBAhyonad, rhbe dioaensi9ss XheaBdc¥hd Qhdt REikhr sbrtions

narrow portion 302 of the orifice may be inportant to

304t radf 3Rt cenabet ynok rhegeodponeabotf0LeThainutye to

2008/ 057351 _PCT/ US2007/.022978 end 302a_is the end
abof at V81 PBRE o1 r SERSRAP BansaRt Fones08ay Be,d8ef %, fs
shoall@aBengocgekluthan hifsesecaliovett hgaerdw3B3atidur 30g is

cl eaning of the face 104 of the congonent 100, the _
expepganitRg L5861 GLraRiRay Setsdéorhéori £8€, SARPr BRLPOAL Péntime

02, t alt.eri h BRSO a
(e-Bhe" EoponiheResCrbnEing hBs:e) ToRREDRS L 2l Yy, Prgion
302coaporentielQe.igs ,cueanedpabbig)w t insgeandadndthbi rd
ortion 384 and 305 of the orifice 102 with the
durgPeaRi R§ CL5POLPGNBPRAE BAt RN204YPFna8gnEmount of

res€@badi,ABRRLS hakhg kLB 150k q18nCkBaNEBAPERENt2§60104Fo
and/ or the second and third portions

example, if the component 100 has been used in processes

which have resulted in the build-up of carbon on the

component 100, cleaning may last up to five hours.

In a step 506, the first portion of the orifice of
the component is cleaned. For example, gas flow to the
orifice may be stopped to allow cleanihg solution to enter
the orifice. 1In at least one embodiment, a vacuum may be
applied to the orifice. For example, in the embodiment of
Figure 2, a vacuum may be applied to the jig 206 that draws
cleaning solution through the orifice 102 and out of the
passage 210 of the jig 206. In some embodiments, a vacuum
in the range between about 250 mTorr and about 750 mTorr and
more preferably about 500 mTorr may be applied to the jig
206 and/or the orifice 102. When the vacuum is applied to

the first, narrow portion 302 of the orifice 102, the
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304 and 305 can be in a range from about ten m nutes

to about five hours. O her cleaning tines may be
WQZE/057351 shoul d be noted that if the first, ﬁsm&womzm

portlon 302 is exposed to the cleaning solution for

rriod of tine . ten mnutes to fiv
CLeRBanE) SoLRE LPh BOVeRaRRGR bOF: FokS ta02 oAy “epgagion’ 302

and(@1gansuaa%§@ﬂeaeh%bosba ggaeeah, the duration of
cl eani ng depends on the type and anount of residue

whi ch hdbeaddumtil, anedron phetdéonpdfénvfl@be Poifice 102
anple if th co onent 10 beeﬁ %sed in
e

may S BB, e 3g e Chav e PelatY ag PR ERe (Badi 6. GB%of

cle@aﬁhgns@mutm@n mappeeent t6Qicieueasi BenEBYt! @skthUphtO
five hours. In a step 506, the first portion of the

firgki ppesien Oﬁhéhéoﬁﬁéﬁéﬁ? i-s épeaﬁeéltﬁéﬁaéxaﬁple gas
embéh?WékQ t@ﬁe grlf ggg?§%1€%l§k°HB§db%0F§ 1 QW Ek%%n B out

utioh to enter e oritice I n at’feast “one
of enboduwemtpoatvanuuﬂ1nh¢ beifappl.i ednt @htibeedbbliiment,
For exanple, in the enbodi nent of Figure 2, a vacuum

gasnéﬁ bEPSAEEFLd PYTPRE fn§o268% RAL Afanse Ef&ski Rgrtion

%OlUEkOQe%UQQQQQnEQQVQQE&'gﬁcﬁoghgﬂdtﬁgt ankgﬁg solution
passage 2 fhe jig I'n some iments, a

is daeuunu3©0|anﬂheheangetbeﬁmﬁea ahoat, ZﬁermﬁwrpoaMdon 302

out 750 mTor preferab Torr,
of FB8“Bal2i5R a02co Phe™ FG<" 388  ARAPLFDRHs BRPT OB fosst
nar?@ﬁnpbbﬁlbﬂCGOQ1|%h@p@bberk@estBﬁefbﬂébnlﬁgr%@%htlon out
portion 302 of the orifice 102, the 12 WO 2008/ 057351

of PC?/@SE@G?/OEZQ?S p@méaﬁnnéoeoluWh@n tbeegasni6 phmped
S n r n nd ea re i due _di.sposed
out ﬁ% Ehe ?%EQW pg r8 % rtl% 55 §%§ %ﬁeag?%.

rom1por |oh ice

creaead aam Rae EQéaﬁxaqphelthBhlm60§s|ba@keaﬁed €Bedfirst,
the 5 cleaning solution may be in continuous contact
nargpPPhPPRELIOR; PEE HOrt FéRaBLngheforPFilEEE. | ANaAt least one

embeh&ﬁ@get'xﬁeaﬁgnggg%eehe ERest! BBREAGASBEULHANIRY 1 RE nay

cyce Into an
be performed for about 5 minutes, although longer or shorter

cleaning times may be used.

To further illustrate, Figure 6 shows the cleaning
solution within the first, narrow portion 302 of the orifice
102 at a point 204a that indicates a top level of the
cleaning solution within the bath 204. 1Initially, gas is
pumped out of the first, narrow portion 302 of the orifice
102 to form a vacuum. When the gas is pumped out to form a
vacuum, the cleaning solution moves into the first, narrow
portion 302. The cleaning solution may flow through the
first, narrow portion 302 of the orifice 102, or may be held
within the first, narrow portion 302 for a suitable time
period.

Alternatively, gas may be pumped back into the

first, narrow portion 302 of the orifice 102, thereby
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of the first portion of the orifice. In this
enbodi nent, gas is repeatedly punped into and out of
WORRS(SIEE portion 10 (e.g., at regul ar intervACIUSINEN22978
that the cleaning solution is dramn into and then out
narrom1 rt ion oritice,102.

the f f th
forGua ThE Glearerguntby SihbgCube { Prber Che: PARERGRE: on

s0l13@2ont B8 gaschker ees bLiFe tgkeani-rg sab@&bgnp@@kloaf3bhe gas
first, narrow portion 302. Wen { he %as i S punped 15

agagot mely blee PRINPSH, on&r péwtper tirah 1862 1 0dasguishias agganing
soly%§%te%r%%dt%%eb%'gaﬁbﬂggg% uti; on Mpyes chagk 'Ht%r%ae

', “TRar row porti on £8r *¢1-8ani nig *o Fési In

pord@ticheast @ne fewba@mwembanehganlmglefp&bee&ermby be
portion of the orifice naé perfaormed for about 5
reprphitesdntatt KOGk rshgeP L ﬂ°§hé§téPffZGl€Pééﬁlﬁéeﬁpﬁes

Aftg?ythg B%%?lcgol %ﬁ@%h B"%ﬁ%rﬁk8ce§%9@b% §s5E8W§1E@8

eaning solution wthin'the fifrst, narrow port
302 of thumE|ﬁ|aéluk@Zaabsaappmnte3@4aODhébrlndeaaueg a

a top. level of the c¢leaning soluytion within the bath
conBrShinbt &1 PyOCasSing: Coabarpil GRECsAonAg MiFa an

embBé&ﬁ@W&p%Etkﬂﬁ %Q%s@%ttﬂﬁv@ﬁhﬁbﬁe 182¢59119r Macomponent
vacuum When the gas is punped out to forma vacuum

is rhaocyedadirng gopmpp@ﬁSnﬁheQbemt@ntheStepsﬂOZnarOowe the

n.302. The .cl.eani ng _sol uti rough
conPREhE 13 Fenkital aoh Fie" B5atsR Y, FEbabeft 5 hgosSRgpnent
is HﬁﬁeE@eHehﬂt%OaWbbhhnhbb@ng BStleBaihgWspRUtEiBA 36822 step

for a suitable tine perio Alternatively, gas ma

704punpPe@nbabr icAMeOnRat ﬂﬁrgﬂseﬁéﬁﬂommpgrth@nbagz,oﬁﬁﬁhe

P oBER P U300 5538 55" o 51 2Fng Chic cl eani ng sol uti on out.

After the cheasiteg 796l uti dduiis f(erged ﬁmtrobehher
rst, narrow portion 302, agai n may

fi
anoabﬁroﬂaﬁhéua i fPcaN169eLh 9%59 &Feéﬁﬂﬁﬁtegoﬁﬂgpoﬁ fAERF
porkhenbath 204 Apves bRt @nkhechbbikntNar kAW fiuid is

injected to prevent the cleaning solution from entering the
first portion of the orifice while a second portion of the
orifice is cleaned. As such, the cleaning solution does not
corrode the first portion of the orifice while the second
portion of the orifice is cleaned in a step 708. Therefore,
the dimensions of the first portion are maintained during
the cleaning process.

During cleaning of the second portion of the
orifice, the cleaning solution is maintained within the
second portion of the orifice (step 710). For example,
making reference again to Figure 3, the fluid maintains the
cleaning solution of the bath 204 below the point 302a of
the first, narrow portion 302 of the orifice 102 during
cleaning of the second portion 304. Therefore, the first,

narrow portion 302 remains free of the cleaning solution
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5 portion 302 for further cleaning. This process nmay
be r Qeated until the first portion is sufficientl
WOI288/S735Af ter the orifice is cleaned, the pro®&dd/SEHF/022978

is conplete. Figure 7 illustrates a process 700 for

t qf Si chanber
whi e SRR AEEOR, OB L20 aRBodbnBrESBroche B cGhE second

porktA¥ANt k081 ehhiell, akh¥, p2ce@BBONGDL pelrg orRBDYEdf Ham a
process chanber in a step 702. Once the conponent is

r enoved Diromgt @epssepsd 1ehamb&rcutiiie isodpomnent inj she

L g

flrEQtbortmanlafpta@e&$lzaeep@&fpnmplagSBQQ t86. fhnithen the
step 706 a fluid (e.g., nitrogen or _another gas such
origdcgn (Wheeh g&§)su§pﬂﬁpéc@éalnﬁtétapfﬂp§t péﬂtaéﬁOéﬁance

withia 2l EhbGR 1R Eh%fCQ%QOp%%genIhﬁn@ Hidohs of BReaLAdihoa
reven €anin Grion fromen er|n Re
ran@erbbtpeehlabout QB@ aTbtircandhiabeua §600mmom®rbhdnmote

orifice is cleaned. As such, the cl eaning

pre§8F@P#5na38@§ ROP MIGEFoREYt RE #iest pwPﬁpoﬁhéfV€ﬁéum

forﬁ%'Ehc%h@hfhgskh%o§%ggﬂdoprBE'legﬁcghecQ%bB 6§ %%lutlon
cleaned in a step 708. Therefore, the dlnen3|ons

entele tbesprpénceoandrelﬁamﬁtahnedldatlpngSOnhéstep 714)

cl eanin ocess cl eani he second
ol on ol BREMEAEY T eI B cer eanr Ry tBeFaEtoR Be When a
vacuamnﬁglmagmbutlhnthaele@@Qnaaaebulgar@&ohh@ogrbﬁl%ﬁe
&ste 710). For exanple, makin erence again to
Orl

igaré03, the ?ﬂ@ﬁ@lﬁﬁlﬁPéPﬁQOﬂhénsghéléaﬁhn 04okutesa

the?g Bhe R@t@héoéégghgﬁbt %lBQ' E %gigigfthgh%lg EStharrow

narrom1port|on e ori |ce dur &leani ng
porafohh80g8ecand pméhhﬁng3@élufheheﬁemeveéheeEUﬁﬁé
narrow portion 302 remains free of the_cl eaning

accypphersd i Vbﬁzé@ﬁﬁ@s7§9frP@TPBSE@Q?/éQ§9781nwﬁP?e
embbREnSREONEHROLE AR 1 3G4 sbS ueh 8aNednaPhce i hhenaeeondy

narrow portion 302 of the orifice 102 for a period of about
five minutes (although other cleaning times may be used).
After the first portion of the orifice is cleaned, the
component is removed from the solution in a step 716 and the
process 700 is completed.

The foregoing description discloses only exemplary
embodiments of the invention. Modifications of the above
disclosed apparatus and methods which fall within the scope
of the invention will be readily apparent to those of
ordinary skill in the art. For instance, the time in which
a portion of an orifice is exposed to cleaning solution may
vary depending upon the residue present therein. 1In
addition, cleaning solutions having a variety of etchants

and/or passivators may be used. As a result, the time of
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portion is cleaned, the process 700 perforns step 712.
During the step 712, a vacuumis forned in the first
WB&PW‘%W’SM the orifice. The vacuumis formed PRT{$005/022978
first portion of the orifice by punping out the fluid
orifice (which_ was uEglled during ste 708&. _

eXPPﬁlﬁécéPdaﬁéélqﬁ fRYaR LeRpEEPRBAL OBf LhReCprPaBeng solution
thakhyentis@a, a vacuumin a range between about 250

nmrorr and about 750 niTorr and nore preferably about

500 nﬂoﬂpcwawibelusewhimhemhehereaeumnﬁmaeﬁoins hast heen

port cleanin

aisgab3be” She COPnRrLa bbb SREmBE H| FRPSROPERSR rlpsgot.

it 4h8hi1d ber ueyamgkeodmekiaRgot8ber eRsedi Rehitguna y6 £ahen
a vacuumis fornmed in the first, narrow portion 302 of

withpa téﬁlﬁpééliozndtﬁéo@ﬁeéﬁlﬁ@eséPU?PéﬁODn fRedBiined by
2 erein. As the cleaning solution

thee%ééﬁgkghé FlrsgnIg narrow portion 302, the cleaning
solution renoves residue accunulated in the first,
narrow portion 302. In one enbodinent, the cleaning
solution remains in the first, narrow portion 302 of
the orifice 102 for a period of about 20 five mnutes
(al though other cleaning tines nmay be used). After
the first portion of the orifice is cleaned, the
conmponent is renmoved fromthe solution in a step 716
and the process 700 is conpleted. The foregoing
description discloses only exenplary 25 enbodi nents
of the invention. Modifications of the above
di scl osed apparatus and nethods which fall within the
scope of the invention will be readily apparent to
those of ordinary skill in the art. For instance, the
time in which a portion of an orifice is exposed to
cl eani ng solution nmay 30 vary dependi ng upon the
resi due present therein. In addition, cleaning
solutions having a variety of etchants and/or
passi vators nmay be used. As a result, the tinme of 15
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WD 2008/ 057351 PCT/ US2007/ 022978 exposing an orifice

al so depend on the cleaning solution that is
‘V9§@%MEﬁﬁ%ordlngly, whil e the present inventi oRCRES2007/022978
been disclosed in connection with exenplary

e [ f 5 it should be understood that
THEOW%&ZF&%&@Bﬁ ‘fall within the spirit and scope
of the invention, as defined by the follow ng clains.

16 WO 2008/ 057351 PCT/ US2007/ 022978 THE | NVENTI ON
CLAI MEDLI.S: A mathethod @ﬂe@meaglagsamsewmd@nd@ctor

nb h
S T Ty S

haV|ng @la@h@@nth@ gohpbinentr fihew agpathl ukeinhgta the
orifice thereby mai ntaining at least a first portion

clegpipfe S@LULil@87free from cleaning sol ution while the
cl eani ng,30ky ﬁ an ¢6l, @”%nt%oth'%eoﬁigﬂ%e%'ﬁrt%%gt

wi t hdr awi ng e flui fronwthe orifice suc
maickeaning amlmbaem entffersti pbattibe bifr sheportifaneoff rebe
orifice,and cleans the first portion of the orifice.
fropscieanfadngPhgdor Whilm thewrdrenireh&odsipeReRt eans
thedcBapodeskl:i AUk on el ement. 3. The nethod of claim 2,
wherein the conponent is a face plate used in a
deposi t Woishdiamibeg. the 41luthe fmemhodeobréifacm spch that

cleggg S(ﬁg;h% Cle%%&”?ﬁcﬁgkrtlg hééng%lgg%tloxdr%leorlc

orifice and cleans the first portion of the orifice.

2. The method of claim 1, wherein the component

1s a gas distribution element.

3. The method of claim 2, wherein the component

is a face plate used in a deposition chamber.

4. The method of claim 1, wherein the cleaning
solution comprises:
hydrofluoric acid (HF); and

nitric acid (HNO3).

5. The method of claim 4, wherein the cleaning
solution comprises about 10% hydrofluoric acid and about 90%

nitric acid.
6. The method of claim 4, wherein the cleaning

solution comprises about 15% hydrofluoric acid and about 85%

nitric acid.
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25 5. The nethod of claim4, wherein the cleaning

sol ution conprises about 10% hydrofl uoric acid and
WaBB#S883% nitric acid. 30 6. The nmethod of cP&IHS3007/022978
wherein the cleaning solution conprises about 15%

hydr of | yori c_aci d d .abqut -85% n|t 17 VO

2008/ 057351 PEF/ 08356 6226780747 TH er‘?&lﬂogth cLraPATY

soldtivheesprike scheaningssalut-ben ue@Arr Lses aheugbé%k 95°
hydrof |l uoric acid and about 95% nitric acid. 5 8.

nitypche@iét claim 1, wherein the fluid is nitrogen gas.
9. The nmethod of claim1l1l, wherein the fluid is an
inert gas. 10 10. The nethod of claim11, further
conpri sBng: Theowengotheff tuadmi nt owhBeedni theerahtar is

. the fluid is wthdrawmn fromthe orifice; and

N1TEPPRBr &Sng the fluid fromthe orifice a second 15
time. 11. The nmethod of claim 1, wherein wthdraw ng
the fluid fromthe orifice conprises applying a vacuum
to the%oeriflfbe. m20hdd. oThelpemhdd wheckanmthe Wwherdi ns
flowing the fluid into the orifice conprises:

an &886F 8 a jig to the conmponent; and flowing the fluid
through the jig and into the 25 orifice. 13. The

met hod of claim 12, wherein the jig forns
10. The method of claim 1, further comprising:

flowing the fluid into the orifice after the fluid
is withdrawn from the orifice; and
withdrawing the fluid from the orifice a second

time.

11. The method of claim 1, wherein withdrawing
the fluid from the orifice comprises applying a vacuum to

the orifice.

12. The method of claim 1, wherein flowing the
fluid into the orifice comprises:

coupling a jig to the component; and

flowing the fluid through the jig and into the

orifice.

13. The method of claim 12, wherein the jig forms
a fluid tight seal with the component.

14. A method of cleaning a semiconductor
fabrication chamber component having an orifice comprising:
placing the component into a bath having a

cleaning solution;
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a fluid tight seal wwth the conponent. 30 14. A nethod

of cleaning a sem conductor fabrication chanber
WOSABIRE having an orifice conprising: pl acPhd/USRW7/022978
conmponent into a bath having a cleaning solution; 18

WD 2008/.057351 PCT/ US2007/ 02 d t
Uhe-ort FRB8 e Poby ina ahkooERe ar i ober tp8rbby ¢ ' MO

malaeéﬁhgngo&ttn@agklél@@rékegortaaﬁ1gke@ﬁbngr§@h@bl@@ee
while the cleaning solution cleans a second portion

fropf ciRanérgf seeutand shiilehdhawchganhadf baldtiponcihens a

orlflce such ng cle nlng sol.ution enters into the
h

secPlrs 068% Fof o orlorlﬁlcgngnd cl eans the first

portionwethtkawehyf kee. £18idTheorethedoeh fekai Butd, that
wherein the conponent 10 is a gas distribution
Cleépéﬁ§n§OlEGlomhénﬁﬁﬁﬁoénép Ehgi MLISt RREEEPR Phethe

or R Lol R R P ot R R E 6 Rer e
cl eaning solution conprlses hydroflubric acid (HF);

and nitric acid g 20.18. The nethod of claim
14, wherfgi'n W'Eh8 5%PHgoftﬁéaﬁwuﬂé f WORTEAB &PPf FEBPONENt

is QOGE%'§§§t§QBh¥h69 g1¥peHymto the orifice. 19. The
met’hod of claim 14, wherein flowing the 25 fluid into

the orifice conprises: coupling a jig to the
conpone ; apnd flowng the fluid hro h t he
oro 1 haE or e thE8,B2° ahas b ar 9P erRushedgRMRgnent
is @Ieaeengleteauséanhﬁoadu@b@élQQthehaﬁB@Eacturlng
conponent conpri si ng:
17. The method of claim 14, wherein the cleaning
solution comprises:
hydrofluoric acid (HF); and
nitric acid (HNOj3).

18. The method of claim 14, wherein withdrawing
the fluid from the orifice comprises applying a vacuum to

the orifice.

19. The method of claim 14, wherein flowing the
fluid into the orifice comprises:

coupling a jig to the component; and

flowing the fluid through the jig and into the

orifice.

20. An apparatus for use during cleaning of a
semiconductor device manufacturing component comprising:
a jig having a surface adapted to couple to and

form a fluid tight seal with the component; and
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a jig having a surface adapted to couple to and form
a fluid tight seal with the conponent; and 19 WO
WORHB/ 953351 PCT/ US2007/ 022978 at | east one i RC&{US2007/022978

adapted to deliver a fluid to the conponent and apply

a vacuumto the conponent durin | egning of _t .

omponoAt WEeH ta COPoaMAG SHPREEGnto a5 vedng 1uid to
theapparatus of claim 20, wherein the jig conprises a

material that is not etched by the cleaning solution.
compongat Thd apparvatuyachiugl domtRe, camereentt Harjing

cle%%?ﬁ%'% StR%'%%%E%k%R%'w§9h a cleaning solution.

21. The apparatus of claim 20, wherein the jig
comprises a material that is not etched by the cleaning

solution.

22. The apparatus of claim 21, wherein the jig

comprises polyethylene.
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