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BACKGROUND OF THE INVENTION

15 A gas distribution system of a deposition chamber
may include a face plate, gas distribution plate or another
gas distribution element having one or more holes, openings
and/or other orifices through which gases are flowed during
semiconductor device processing. During deposition

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

To ensure proper operation of the deposition

25 chamber and the gas distribution element, the gas
distribution element may be periodically cleaned to remove
any deposited material from the wvarious surfaces and/or
orifices of the gas distribution element. For example, the
gas distribution element may be placed in cleaning solution,

30 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.



gas distribution elenent and limt its useful lifetinme. Accordingly,
a need exits for inproved nethods for cleaning conponents of a
chanber, sWEh208%0543as distribution el enent. SUMVARY OF PERESROIVEITTION
SIn a first aspect of the present invention, a first nmethod of

cl eaning a segi)1 onduct or fabricatiogn chanber %T?ent havi n
orifice A Fn@CREt REUCF nEP BAUB {Aeh MEHIRE S, 8% GHBBRERE
into a b&icﬂnﬁlﬂt\éﬂlﬁs @E'ae@ﬂ'aﬁ\ge§0| HhéERNas (B)gdd Mételeuftllehdeteﬁt@nthe
orifice 10 thereby maintaining at |east a first portion of

orifice free fromcleaning solution while the cleaning sol utlon

cl eans t haneRRROREN nEpaRtivEfmrdft hdrawing the fluid fromthe orifice

such that cleaning solution enters into the first portion of the

orifibée and cl eans Itnhe tflln:st pepec‘onof)ftltdwearlefs@mtf im&rention, I n
a second aspect of the p sent |nvent|o of, cl eanin
seni conduji1 Ipec 5% |°9at°|f Sﬁﬁﬁﬂgr c%‘?ﬂfocn %%béﬁcaﬂ:llf’}‘cﬁg?‘gber

provi ded. coﬂpsenrmtth@dvq@@péhsemffde pi@Cpﬂﬁvitctw compenagtnbat 0 a bath
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prOVIdedo£E ?c%p%%% tu%a%ng ggglng solution enters into the first
portion of the orifice and cleans the first portion of the
15 orifice.

In a second aspect of the present invention, a
method of cleaning a semiconductor fabrication chamber
component having an orifice is provided. The method
comprises (A) placing the component into a bath having a

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

25 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

30 (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



30 (A) a jig having a surface adapted to couple to and forma fluid
tight seal with the conponent; and (B) at |east one inlet adapted to
deliver a MQ1%89F3%he conponent and apply a vacuum t o PERESHEHPBABNt
during cleaning of the conponent with a cleaning solution. Oher
features and as ects f the resené‘éS invention will becone nore
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cl ai ns anﬂlﬂq-hea m@@m@l@ylg@gu@ﬁam ngs. BRI EF DESCRI PTI ON OF DRAW NGS
10Figure A is a side view of a chanber conponent, such as a face

pl ate or other gas distribution elenment, having an orifice.

Figure 1B is an explhaded cuhewrol %degéggg@g % 2EdLIRAL Pl the

orifice of Figure 1A 15 igure Is a si View o conponent pl aced
withi® a baxtemtucrm addadr @anomewnbhetfnellmvaamamt from the folFowime 3

is a side evat exe r mhodi nent of an orifice
of the con% Slgrdﬁ’%éoﬂ’ gg% ng ‘ie(%/ﬁ%@slt“l'sataé@ ﬁgﬁr ocess of
form ng aad?dcﬁ@udygn@oldutamﬁglsn accordance with the present invention.

Figure 5 is a flowhart illustrating a process for cleaning a _
conponent in accordance with an enbodi nent of the present invention.

BRIEF DESCRIPTION OF DRAWINGS

10 Figure 1A is a side view of a chamber component,
such as a face plate or other gas distribution element,
having an orifice.

Figure 1B is an exploded view of an exemplary
embodiment of the orifice of Figure 1A.

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

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

20 Figure 4 illustrates a process of forming a
cleaning solution in acceordance 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.

25 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 sclution within a bath.

Flgure 7 illustrates a process for cleaning a
component of a processiﬁg chamber in accordance with an

30 embodiment of the present invention.



25Fi gure 6 shows a cleaning solution within a first, narrow portion
of an orifice at a point that indicates a top |evel of a cleaning

sol ution WM 78t h. Figure 7 illustrates a process FOI/USPEEMIZAE a
conponent of a processing chanber in accordance with an 30 enbodi nent
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As stated, a gas distribution system of a
deposition chamber may include a face plate, gas
distribution plate or other gas distribution element having
one or more holes, openings or other orifices through which

20 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 ccated with material, such as deposition
species, deposition by-products, etc., of the deposition

25 process.

To ensure proper operation of the deposition
cnamber and the gas distribution element, the gas
distribution element may be periodically cleaned to remove
any deposited material from the gas distribution element.

30 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



Speci es, deposition by-products, etc., of the deposition 25 process.
To ensure proper operation of the deposition chanber and the gas
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major surface of the gas distribution element while

20 protecting the orifice(s), the major surface may be placed
in a cleaning sclution 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

25 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 sclution to enter the orifice(s). In

30 some embodiments, a vacuum may be employed to'draw cleaning
scolution through the orifice(s).

In this manner, large, relatively etch-insensitive

features such as the major surfaces of the gas distribution

3



30 sone enbodi ments, a vacuum may be enpl oyed to draw cl eani ng
solution through the orifice(s). In this manner, |arge,
rel ati vel ywex20p8/45i3dnsiti ve features such as the maj or ¥GTUEZEF022H78
the gas distribution elenment nay be cleaned during a first phase of
cleaning, and small, relatively etch-sensjtive features, such as
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ot herwi se shaped openi ng that extends through the conponent 100).
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orifices dnilAfentqohh@rer hbliC8ed02ibddHLUNPIGR 18R BRYe1b,be
used, for exanple, during a chem cal vapor deposition or simlar
process WHée dAgds passes through the component 100 and reacts

and/ ordeposi ts OnQ g, SURRTLAle (NGl SHAMe SuRnAs A SegbeoRAuct or

waf er. During use, e conponent i's exposed to deposi

specilés, lddposiuchomsby- firoduplst@0oandtidre daskeiserdbptabunehement,
fluoride and silicaon.fluori g). As a result, re idue.fron%both
eposi &1 SR e Shid 5. LR ouGCr s iy St RRICHETHACR! APERE or i 11 ce
102 and @penifigonrthataertdfdsothibegk otionaitpokRe hen . resi dueudni | ds
up in the orifice 102, the flowrate of a gas through the 25 orifice
102 may B¥tadiemda| hgr FeEPRASN WOt RO Spti Fiscalling ludRe 2fdtipage may

decr ease,o \iHiCR sMRY mAduer $8l ¥naf 68CEice 102. The component 100 may

15 be used, for example, during a chemical vapor deposition or
similar process where a gas passes through the component 100
and reacts and/or deposits onto a substrate (not shown),
such as a semiconductor wafer. During use, the component
100 is exposed to deposition species, deposition by-products

20 énd the like (e.g., aluminum filuoride 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

25 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.

30 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



deposifion within the deposition chanber, such that the conponent 100
may become unreliabl e and/ or unusabl e during deposition operations.
30The conp®HP8/a0¥nay be cl eaned to renove residue fr @ETUF005PI2PTECe
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The flow characteristics of the orifice 102 may be
affected due to the changed width and/or height of the
orifice 102, thereby affecting the deposition capabilities
of the component 100, Furthermore, although not shown, the

20 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
compenent 100 has orifices with different dimensions, the

25 compenent 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

30 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



In accordance with the present invention, a nethod of uniformy

cl eaning a conponent is provided where contact 30 between a portion
of an ori f WO208§@5731c| eani ng sol ution nmay be mnim zed #ATUAZP07/022978
cl eaning of the conponent. Figure 2 is a side view of the conponent

100 placed within a _bath 204, in accordance with the invention. The
bat h 204 THAH s oA tdraalPhghsEPRPYoh Wi e dfrsPesPreSPBRRNERBM
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jig 206 Froltdhea Ipresofir 8 Alund 2pperntsurtacd 16 208e codApohent 15
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304, and wid hined opombireno30bngdher fotisdr JwIUOWnRAr khenn$P2 has a
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material which is non-reactive with an acid or other

etchant, such as polyethylene or the like.
Figure 3 is a side elevational view of an

exemplary embodiment of the orifice 102 of the component

20 100. 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

25 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

30 from the component 100 may have wider orifices.
Alternatively, applications requiring lower flow rates may

have narrower orifices.



vary according to the application of the conponent 100. For exanpl e,
applications requiring high flow rates of gases 30 fromthe conponent
100 may haw® WnRi&73arifices. Alternatively, applicati on®Crageiororzgss
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Thenl0t o peirgamnt 36 2f memt b adet 4. 0mimdd tdreccomiijpgnent the0fwnhi bei2d

protecting.t.he first arro ortjo Q f the orifice 102, the
front faé%tfﬁﬁ §é€wb§agﬁa6eg&?h{t%enﬁﬁegﬁfhg sol ution of the bath 204
while a fluid (e.gas gas) bs flesciived the thigrSheldalr 9w ROr 1 &6 302
of the conmponent 100 via the passage 210 of the jig 206. After the
front fal@elGRPPEiBENEy e5ARLLFT i BRFIVWRY tiee f3ioasf3fn§h?ow portion

302 of th@nonn®e1502: 98y rBEBaLd 6k S ddAtaldaew ¢hgagkngysol ution
to enter and clean the first, narrow portion 302. For exanple, a
vacublm nepripengpsl 188 ie cheaned svitmarheowisemntiingn s@0atipa imethe
passage %%QhQ%O%he hggsagﬁ,Sghgsfiféévéﬂgrrow portion 302 is not
damaged during cleaning of the component 100. For example,
the component 100 may be coupled to the jig 206. Then, to
clean the front face 104 of the component 100 while
20 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
25 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 zpplied to the first, narrow
portion 302 via the passage 210 of the jig 206 so as to draw
30 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 sclution in accordance with the present invention.
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30 cleaning solution into the first, narrow portion 302 of the
orifice 102 (as described further bel ow). Figure 4
i |1 ustrateWo20p§/e5G8ds 400 of form ng a cl eani ng sol uti oRCTAYS2007/022978
accordance with the present invention. Wth reference to FIG 4, in

a step 4Q2, .the cleaning r iremepts of a c onent, .such as the

corrponenS"%itﬁSbr & T§ECEr gf’ngg 'Fgr ExahptEP 11 7arh EnCl6fNE8Ej due to
be renovetk duigenidhe sCOFPanesipdAbn FRYs ke Gaf el RedpoBaged1en o4 he
cl eaning requirements of the conmponent 100, a cleaning sol ution may

be for med!qGH™IRESst efozogyample, the ampuntaploxsspriae sAebpart of
the cl eanidigval o :i8Y Bfipalef Cf@@trga(}g-r% JdOAralhuari caacid S

or anythi ng capabl e of renoving residue a second part of the 10
cl eanPng W@ wlicemimgy riequarpmsstyaeHriie . apmpomietnti d 08¢i d ¢HANOB)In®r

anyt hi ng i ch preven rrosion)...n accor ce with one enbodi nent
of the prs\égfslélﬁtloﬁn\%‘gﬁ't %%n,%gﬁmgaeghi nbh%oﬁ 5 c?g)%grﬂy be formed with

about 10% HF and abeuan98%aibi(8, doweyart diheheneletndhgetehanionsed
and the anount of 15€Rassi vator used in the cleani ngésol ution may

vary dep@ii kg 67 ERENEPENIRgTr AT RBIRS  Gicithd HEdnPanahY thetthg
cleaned. chyailt Ber rehbyshhatesidfie 9raat &f RIChiANGars beadhged, ]Ehe

cl eani ng solution may include about 15% HF and about 85% HNC3. |

| ess1Bt cKikgGNiSIor s@kEéan MA¥NPe &l RagE g tsel dte-gn . 20ihakengcdout 5%
HE and ab(%lfo 52 used. r. r.atios: et chant_ t

passi vat or aﬁgl 8/% ot %*?Bﬁ ggnnliu%g%srcﬁg&??csmc?#érgng%%} es fr]rlgya%ceoortﬁjs?él&e
After fomidti eme embodlimant ngf soheitpssdars dlnyeadion, aabaléahhn@ step

406, such as. .t.he bath 20 for cl| eani,ng of nmponent, su as_t he
25 corrpor?eoﬂtutfﬁ(ﬁl. may be %brmedF‘?”gﬁ? ea]%‘g‘]ts 1&% ﬁ"%\/\é‘ﬁ rf"EPFFug&F iy a
process H¥nefverr,cClt@anenguat CORPONEEnt AL @ndanae whblin8nogmbodi ment

of the present invention, In a step 502, a chanber conponent havi ng
an oiLgfi B3 554 vakodr HE8Y| AP othe cF e Y sKIltiion. Mpyr vary depending

en the etching requi;ements for the component being cleaned.
To further illustrate, if greater etching is required, the
cleaning solution may include about 15% HF and about 85%
HNO3. If less etching is required, then a cleaning solution

20 having about 5% HF and about 95% HENO; 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

25 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

30 example, making reference to Figure 2, the compenent 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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30 exanple, neking reference to Figure 2, the conponent 100, having
the orifice 102, is inserted into the bath 204 havi ng a cl eani ng

sol ution. GmnmowME&ﬂonponent 100 is placed in the clearcmyssot/od2psn,
t he conponent 100 is cleaned in a step 504. In the step
504, at least a first portion of the orifice is maintained free of a
cl eani ng B8 @licGRiREi S8 1pK&CB, cBhporemronentc|ldédnds. ciepnedaipl @, as
shown in Kigurg,3, the first, narrow portion 302 of the orifice 102
may be maintained free of cleaning solution (as shown by the upper
boundary 204a of tHAae cheamtag §0#utaon)eadn aaddarsdapoetiohhoéinthe

enbodi nent_.qf. the present eption partiaon (or .all) 10 of a
orifice 6Fn§£63hﬁ8ngﬁﬂnt§lﬂﬁ¥ ?Ef%e%ff?e§iqﬂnlpﬁéSgﬂéﬁﬁpﬁgwgbgﬁtg@% by
i nj ecbi NGcp@a®ente i@ clabkhedOXYPEh, eXdigRgehs ¥HGRA, iKERY ur@r3any

ot her SU|tabIe gas) into the orifice during cleaning of t

conponentt EF&Fré%anﬁﬁéroﬁaRPﬁél@%f%@%HE%1%§hﬁﬁl¢écﬁléﬁ?emﬁy RBen the
CoﬂponenﬁnéEH%aaiebSthacsﬁ b@egﬂfn aé&i&%%% qa%a%hgﬁx Eg kﬂbeﬁéﬁé#

into the j1g 206 through the passage 210. e gas may I njecte
into thelﬁnﬁﬁbuHMQOEQOOéttaepcéssml@gankﬂtmmﬁMenﬂa ekeandagcsokiith on

fromenter] i_nt. e fi ' o PELL oW orti.an 302 FI 3) ,of t
orifice %ﬁbggPﬁ%é%ﬁéQeﬁ%oéﬁg Se?%elbfggﬁ? %%jgctgﬁ %?fh
presdire off amboutifick afnmaspbepesehio f&xmﬂldhdin&ﬁnﬁsabebesthalthough
ot her pressures may Wth reference to Figure 3,

when t he G&ETLY KR éegéan ﬂ%’ol%%cwgg SR d e padLagt* I8 t he

gas f|0\/\/313dtﬁ:fc@ehbeafrlgb§it, xBABA OV POI§ At h32 sQlflttaBQeoljbEUCEn@cgztheAS
25 the gas flows into the first, narrow portion 302, the cleaning

sol uti on X4 ice RRITANE REB2BENBW BNt it FBPPREHI -t hEOK] BEETPRGT I oW
portion 30%;qfy E:'%%e%ht:lecg &93 t%hﬁlgﬁl@rﬂ NG Q) %EOBPH@XHQ& 100

mai nt ai ned at any ot her |re eve and may be exc entirel
from®he icr ipfliaced102 byeabpuhtRQQ,3@=mh9r@n6$@uaejﬂptbdnlhhe the 206

he Previ oS YORUSLaNEH, s bhepSLIROR ot Xhandott gl e, i shen
f unct i ondlrittoy tok thepeaspontnd 490 ﬁ%ﬁﬁsure which prevents cleaning
solution from entering into the first, narrow portion 302
(FIG. 3) of the orifice 102. 1In some embodiments, the gas
20 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
25 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
30 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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end 302a is the end point of the first, narrow portion 302. Thus, if
the cl eaning solution rises above the end 302a during cl eaning of the
face 104 oWwdadees/@sesmponent 100, the cl eani ng sol uti on mapcemsservizers
first, narrow portion 302, 5 thereby altering the dinmensions X1 and
Yi . I n the enbodi nent shown in Figure 3, the face 104 of

the conpdifecht3 020 diss téicegREdPALBRGOH tlhe sleldid ARdreni parpdeni 9. 304
and 305 ofy, fhe & | file C%l%%lﬁ‘gt QoiQ? eﬁ%&'é&? St a1 E\dt E[G gath

204. In sone ‘e I ments eani ng the tace
and/ or thhnsecpmdeandnghpfdtperfaoasl@O4oﬁuuhémmbmp@nebe LA0a thage
from about, ten mn about five, ho O her__cl eani

e Used. ‘TheTHIR AoEEiERHSEnGEOTT T 115, AP PHnERErLPBnI002 | &

exposed tuhddubClag@Ririggsahyt donehofodex;sama period of tine 15(e.qg.,
ten mnutes to five hours), the first, narrow portiqgn 302 nmay erode

(e.g., unacceptabl yP. th§ 6@H895¥e“¥h%hQﬂﬁeﬂq(ﬁ+9&FecpeaﬁPﬁng§%e%@% on
the type @f"%r@%%oﬂfen"ceibduﬁs“@l@ghmsalac?rfﬁumilt%t ed 8R4t BRaCPRPRAENt

100. For exanple, if the conponent 100 has been used in processes 20
whi ch haweutdsmst 94 andhéObupEdtiug @flﬁmebdm%mtthetb@rrpéﬁemnqoo

cl eani ng gAY, J:a5! 4P ch@ LLYE B Mfrente LhESEs

of the oritice of %the conp onenﬁyls o eaned or “exarnpl e, gas ﬁ? fo
t he m0|flakeannngbeh&tdppedlﬂm ahd por ctleandewpreDlantd ahitd poteioRS the

orifice. I at I t one, enbodi nent, a_vacuum may be a lied to the
orifice. ﬁ@% Cafn bEL N A HHHRHR Nt TVt 4% éeﬁ g 85@5uﬁ9n&y be

appl i ed tébddte fivé AB@rkhat O@héﬁ’sc}?é&@ﬂ%‘&ﬁ@s!ﬂrda‘?nb'(ehbgla'gh the
orifice 102 and out of the passage 210 t he 206. In_sone

enbodi merfti®ulgl Pgcagked that if the first, narrow portion 302 is
exposed to the cleaning solution for the same period of time

15 {e.g., ten minutes to five hours), the first, narrow portion
302 may ercode (e.g., unacceptably). In general, the
duration of c¢leaning depends on the type and amount of
residue which has accumulated on the component 100. For
example, if the component 100 has been used in processes

20 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

25 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 Jjig 206. In some embodiments, a vacuum

30 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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30 in the range between about 250 niTorr and about 750 niorr and nore
preferably about 500 mforr nmay be applied to the jig 206 and/or the

orifice 10%O000&es7831e vacuumis applied to the first, nRCTMA2Q0G0120TN
302 of the orifice 102, the «cleaning solution noves into the first,

narrow portion 302 and cl eans residue disposed therein. _

The firstSlamdrirovssEitiion BeZesf inhe ’éﬂ@ffh@tbozlaﬁéfwwbé’?rﬁépneiﬁ%pl e,

cont i nuously &l £aned (edge ol 88oSe4! DI ag, sol ution my be in

continuous contact with the st "portion of the orifice). In an
alternative enbodi fiwet fittké, cheanongesotidn o hef kecpelidédcent 62and
out of the first portion of the grifice Inlthis enbodi ngﬂt gas is
r epeat edVP hdtfped TntE2ERG Couf OB T PRRIFTY TG4 I For (ENF. |, at
regul ar iditeniales )soueh ohhabyt Be ¢h eadh fith &Rl Htdodt aice diawnthat o and
then out of the first, narrow portion 302 of the orifice 102. Wen
the gas iSifnRedtideno ofhéhei pEELiaal r oW bt iadive302tiVRe gas forces
the cl eanigigh Sigldid, or haut1@bnt RS gbi@ﬂiorparﬁa{)}f)‘%eo%ry%g%ﬁ 3020 Yhenohhe
gas is punped 15 out of the first, narrow portion , vacuumis
agai n cr ezt ddhearfd nsite polrgdannngLsbhat ¢ohf hnaes Irachiisneabptémént st ,
narrow p | f.Qr ean| o] sidue. In at,least _one ,
embod ment™? ot des Ser Y nBUrPRar pET IR T (e el FrgaSnyTion
perf admed(d.ar. Alautreguianutieserabl hpughch artger thle gheshehg28othesash Ng
ti mes may, be, used.. To furéher illustrate, Figure 6 shows
the ol caminESHENGR APEhFRCRRE Ei P51 Ehedh i il pOPEFGH BBZLAPN( AL
orifice ¥ tae ar@ike 2042 thAbni fElk CRH£Si A g eldey @l o0t hthesrst,

cl eaning solution within the bath 204. Initially, gas is 25 punped
out of tHBFHsPOLkdPRorOBor ENBNIBD2LFC]hd s iFlicgaing2spdutppm aut

, i h j
vacuum Wen e ;gas i %a]?ygpego?{:'}.oﬁ 034 0r mm]e%ﬁgglgﬂlgﬁg gfggﬁ@ﬁégg

solution noves into the first, narrow portion 3
sol ullbon auty offl dvet Hioggh therdwrsortien riil porcivam 362aghinhe

orifice 1 ar held 30 within the first, narro tion 302
For a sutas® MY FBei Gueanind! SOLDCIR el molR SRa0eRE 2Fes®
punped bagd dou @drite chi BSL, foar DYaPDEd | O ¥ dofe.t henoktf Legsd0gne
thereby foqrcj.ng the cleaning solution out. After the cleaning

sol ut i on FPHEEE 1o eafllpﬂe°§iF%%,fh1:a?ri'r FRPN OF §b2, ogasiagardy
nmay be pwwekd ddrmel the apbhitcs dlFueds ! hate ) @AN1BAger or shorter

20 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
25 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
30 within the first, narrow portion 302 for a suitable time
pericd.
Alternatively, gas may be pumped back into the

first, narrow portion 302 of the orifice 102, thereby
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solution fromthe bath 204 noves into the first, narrow 5 portion 302
for further cleaning. This process may be repeated until the first
portion iswsufchsmei7asitly cl ean. After the orifice is cleageas2aobva2297s
process 500 is conplete. Figure 7 illustrates a process 700 for

cl eaning a conponent of a processing chanber in accordance with an 10
enmbodi menforFinthd s ede@sningvealPbAoN | Pk alAfEery thenpdranings

removed TL{OM@ J) 0GESR,CRAMBGE LB RnSt P 4020 8K LG EBAPSRSNt 41 S
i }H t1s a

renoved fromthe process chanber, the conponen nserted into
bat h haviaggpim clagamenguspkdt boh 0f thstepl iz MEemsct tbatonpearimgi s

i ted into th th, .th 700 f t 706.
|1 the. stibhgen £ yeae Bagh PR RS ted o ot igke BREROHs an
i nert sgasjortsidm |3 b Fu@tdeki £3éaPOhid i OMIGfs @ oReiski @a@yobet he

conponent. The fluid.is injected to prevent the cleaning solution
from ent err‘?ﬂf‘gatterﬁje Wy iy e SéFFFoF\OB iemel Drivifdeipitle §1¢dkond

portion ofrddie 19fd fJ@&ilce ¢heBNEGnedS SHMEHrddisLIs9@NLi g sabYLEON
does not corrode the first portion of the orifice while the second

portion of the orifiilgaries /ciiédnetirihes stppPcRis TMleferorécanhey a
O rens! OMorflorddit 1d 3 pRALLLR0AA En b NS AU, 25, Lheaf) eant no

process. ean € second portion of "the

orifilCe, drdireart rgf shkupirenehs Imveritaisred Wiritiiml{lhe secomponent

portion of the orifice (step 710). For exanple, maki reference

Dgai 1 to ¥ G (remt PuPHOREP A ShHEOThA B A BRn A - soPUER oo

the bath pdriawilshecpoivall 808R Ofe theodddSichafderoWrREN Eb@Poddrt of

the orifice 102 during cleanlgg of the second portion 304. Therefore,
e

the firstis Ady¥eawesorifitena3bethehaying 13 ctl & imge selofAPAgiBoR USF &N
704. When the component is inserted into the bath, the
15 process 700 performs a step 706.

In the step 706, a fluid (e.g., nitrogen or
another gas such as an inert gas) is injected into a first
portion of an orifice of the component. The fluid is
injected to prevent the cleaning solution from entering the

20 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

25 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

30 cleaning sclution 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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whil e the second portion 304 is cleaned. Once the second portion is
cl eaned, the process 700 performs step 712. During the
step 712, WO/AeseaT331s fornmed in the first portion of th@Cofistioze229mhe
vacuumis formed in the 5 first portion of the orifice by punping out

the fluid in the orifice (which was supplied during steEl 708). In
accor danc®' it H-1n s&Reed ﬁ@ﬁFlBP ghe ’p?e%Je?ﬁ“qq"rve@tnlC@nt 8 §8€9G¢n ina

range betypan b A3Angor nand-ghout 760 (IR @Nd capr 91pr ef er abl y

about 500 nforr nay be used. Wieh fhe vacuum 10 forns e first
portion of the oriflugdngcitbanshgpsélat i arvaniwr ss Horaedf ioethad

I f
Figure 6, itn B URatLAT SPOPRLAT - (A PRI A GRERGPC FonC 302 of

t he oBbi f|ﬁ:ﬁ:s]1ﬂ2;ortth®ncloefamhﬂgosofu&e0H5|ylpmrﬁﬂhmd)aidt 204 entiedsiASthe
therein. As e cI n| n solution enters the first, narrow portion

302, they ﬁ PERBYES] (U iR SIGRUMPBAt-ed IPN2ERBTERRGE
narrow pQJﬂﬂW%rﬁ%bo'd’lm@ﬁQ grbede n}?f‘éseﬁthelrﬁ}éﬁq'dﬁg §OIVHE'L19H ERMRI NS

inthe first, narrow portion 302 of the orifice a period of
about 20 Fange MSHESS @&rukodgh BTeEY 2N@aAhN t75r$engm9t badusers .

After th ok akh f ne h o] nent is
removed fron eRSiSorbERs soh BrdEL T 4 B4R i ST BeRER
conplét edhorTiwe 1fr0rté1@0|fngsde§ortp®m owf dilse | cmsies aenl ylexetpbasylabion

enbodi ment s of the invention, |f| C of_ t he abov i SC ed
appar at u R Sritods MAFER Pl PLGRR, TS 1o St PSR oPhd S Raeht bn
will be readily apparerkahplthosgkOhg Of dfdradrieeskid Irilgirkhe, akhen F@r
instance, the tine in which a portion of an orifice is exposed to

cl eani ng ‘EHWHT dF FRY™EG dar YhaehbRdt ndaAY Mvsties 08 pEetkat
therein. dm @dd tigan, tﬁgeembgglﬁgsyéimm% rtgleab\é%lh' ob¥ ghrgtghant s

and/ or passivators nmay be used a result time of exposing an
orifilée rd\er@liso déﬁeﬁéeoﬁl?hel@@emlm@l@blqnﬁm tthat figsbsedarrow

portion 302, the cleaning solution removes residue
accumulated in the first, narrow portion 302. 1In one
embodiment, the cleaning solution remains in the first,
narrow portion 302 of the orifice 102 for a period of about
20 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
25 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 scolution may
30 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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Accordingly, while the present invention has been disclosed in
connection wth exenplary enbodi nents thereof, 5 it should be

under st oodWMh#08/¢t73dr enbodi nents may fall within the sBCTUS2MKER2978
scope of the invention, as defined by the following clains. THE

| NVENTION CLAIMED IS: 1. A nethod of cleaning a sem conductor

fabri cat i PPTHAPED Odripdient'aladl g FEPHMT 19t & hCoFPEREIRY: SPEABL ARy
the conmponeqt ity bath having a cleaning solution; injecting a
fluid into the orifice thereby maintaining at least a first portion
of the orifice fre@CKKGﬂ#@QéamiHgit©ltn¢(prQMﬁduaﬂﬂw@ntﬁ@anhag been
sol ution gl o ol ) t nt of

orifice fgfﬁﬂﬁ%bn géﬁggaﬁﬁ%@% ggﬁl%ﬁ%éﬁﬁﬁj gﬁgga Fhérgﬁf%g t he
fIU|d5frowntdhbumd1hecanﬁu¢btbbatthheamm&gxsﬁﬁhﬁdum&neﬁt&éy fald the
first porti t he aqrifice and cleaps the first portion of the

or | 1 co HARE (P15 SR RGC: AGORE ol PHOmTIRS G| 6 BoRpRFacay
applylng-@uyaﬁuummﬁggtﬁgagmbflce 2. The nethod of claim1, wherein
t he conponent is a gas distribution elenent. 3. The nethod of claim
2, wherein the conponent is a face plate used in a deposition
chanber. 4. The nmethod of claim1, wherein the cleaning solution
conprises: hydrofluoric acid (HF); and nitric acid (HNG3):. 5. The
nmet hod of claim4, wherein the cleaning solution conprises about 10%
hydrof l uoric acid and about 90%nnitric acid.
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6. The-=nethod of claim4, wherein the cleaning solution conprises
about 15% hydrofluoric acid and about 85%nitric acid. 7. The met hod
of claim4, wherein the cleaning solution conprises about 5%

hydrof l uori c acid and about 95%nnitric acid. 8. The nethod of claim
1, wherein the fluid is nitrogen gas. 9. The nethod of claim1,
wherein the fluid is an inert gas. 10. The nethod of claim1,
further conprising: flowng the fluid into the orifice after the
fluid i s THIEBNVENTION @hATMEDIS: f i ce; and withdrawing the fluid from
the orifice a second tinme. 11. The nethod of claim1, wherein flow ng
t he fl ui di.iAmethbt ef dearing® seroiepndusls fabricatiphichgmaey dognpiooetitir@ving an
conponentgrifieadomprismgag the fluid through the jig and into the
orifice. 12. pimngitbe boupafentink abdth havihgaelganingeolution;f orns a fluid
tight seal wi tihecting acfuichioteethe orifice3herabyrmaintainiod aldeas aifing partion of the
sem conduct or drifite freafrorosleghingiseluticowpitertbe clehaing agution adednkitioe

conpri si ng: pla@oipagenthe conponent into a bath having a cl eaning

sol ution; i njeestrdling thefameuat ofiime thé erifiveils incentahiewitbipe sleaningispiutien; at
least a first 389rtion of the orifice free fromcleaning sol ution
whil e the cl eadrindpving Geiflol fometheorificessush fpt sleaning solgtion enders inte thee;
control i ng t HEstarBigRef Be arifigpanddeqysithe trst pagtiomofdemerdfice: with t he

cl eani ng sol utwherein widrgringdbeiliia fomHee prifisegompasastanplvig & Yassumie He
that cleani ng ¥Bf%tion enters into the first portion of the orifice

and cl eans ﬁjhefirst ortion of the orifice; R
2. The method of claim 1, wherein the component is 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 (HNOj3).

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

6. The methed of claim 4, wherein the cleaning solution comprises about 15%
hydrofluoric acid and about 85% nitric acid.

7. The method of claim 4, wherein the cleaning solution comprises about 5% hydrofluocric
acid and about 95% nitric acid.

8. The method of claim 1, wherein the fluid is nitrogen gas.

9. The method of claim 1, wherein the fluid is an inert gas.

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 flowing the fluid into the orifice comprises:
coupling a jig to the component; and
flowing the fluid through the jig and into the orifice.

12. The method of claim 11, wherein the jig forms a fluid tight seal with the component.

13. 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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wherein wi-thdrawing the fluid fromthe orifice conprises applying a
vacuumto the orifice. 14. The nethod of claim 13, wherein the
conponent is a gas distribution elenent. 15. The nethod of claim 14,
wherein the conponent is a face plate used in a deposition chanber.
16. The method of claim 13, wherein the cleaning solution conprises:
hydrofluoric acid (HF); and nitric acid (HNG3). 17. The nethod of
clai m 13, wherigjebtirfg PMiidBitd A8 ofificd ﬂaleﬂ'ea§« falritanifg bf b8 a0PSPOHBADT the
coupling a ji Qorifige frBe frerR2ARIsoluBBs whildie RBahiRg sbiutibrilciédHsalgdtohdne
jig and into thetiordftthesifice;

controlling the amount of time the orifice is in contact with the cleaning solution;

and

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;

wherein withdrawing the fluid from the orifice comprises applying a vacuum to the

orifice.

14. The method of claim 13, wherein the component is a gas distribution element.

15. The method of claim 14, wherein the component is a face plate used in a deposition
chamber.

16. The method of claim 13, wherein the cleaning solution comprises:
hydrofluoric acid (HF); and
nitric acid {(HNO3).

17. The method of claim 13, 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.
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