METHOD AND APPARATUS FOR SHOWERHEAD CLEANI NG BACKGROUND OF THE | NVENTI ON
Field of the Invention [Om Enbodi nents of the present invention generally
rel at e t ove 2retdse’dtand apparatus for ex-situ cl eani ng oPCI/USh@ENI0E8732
conponent . More particularly, enbodi ments of the present invention generally
relate to a nethod and apparatus for ex-situ cleaning of a chanber
conponent used in a sem conductor processing chanber. Description of the
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etching, nmetal etching, chem cal vapor deposition and other processes. In
sem condupAOKGRIOUIKNPIOF THE (VENTIONhe trend towards increasingly snmaller
feature sizes and Tine-w dths has placed a premumon the ability to mask,
et ch, andFidd¢pefithe dvenitieh on a sem conductor substrate, with greater
precision. [0003] Typically, etching is acconplished by applying radio
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attract ions within the plasma towards the substrate supported thereon.
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substr at ecﬁé]ﬂ %ccel erate upon | eaving the boundary | ayer. The accel erated

i ons produce P € energy required to renove, or etch, the material fromthe
surface of the substrate. As the accelerated ions can etch other conponents
wi t hi n t hBeperiptioni ofgthelRetated Art is inportant that the plasma be confined
to the processing region above the substrate. The etch gas is typically
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chemical vapor deposition and other processes. In semiconductor substrate

processing, the trend towards increasingly smaller feature sizes and line-widths has
placed a premium on the ability to mask, etch, and deposit material on a

semiconductor substrate, with greater precision.

[0003] Typically, etching is accomplished by applying radio frequency (RF) power
to a working gas supplied to a low pressure processing region over a substrate
supported by a support member. The resulting electric field creates a reaction zone
in the processing region that excites the working gas into a plasma. The support
member is biased to attract ions within the plasma towards the substrate supported
thereon. lons migrate towards a boundary layer of the plasma adjacent to the
substraté and accelerate upon leaving the boundary layer. The accelerated ions
produce the energy required to remove, or etch, the material from the surface of the
substrate. As the accelerated ions can etch other components within the processing
chamber, it is important that the plasma be confined to the processing region above
the substrate. The etch gas is typically directed through a showerhead situated near
the top of the chamber. Fluorine-based chemistries are generally used during

etching processes.



WO 2011/ 034841PCT/ US2010/ 048732 [ 0004] However, the use of fluorine, while
advant ageous for the etching process, reacts to formdeposits in the narrow
channel s WD 20h#3¢830wer head and on ot her surfaces that aPETASBAE0O#87a2 um num
a material commonly used in etch chanbers. The al um num fl uori de deposits
formed in this manner have a generally rough surface topography. The rough
surface of the alum num fluoride deposits often blocks the channels of the
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pr oduct i osurfaxsssthal @6 jdde ot bhumepuiher matarial coeedohlyrused innpicbvatmbers.

CPat pr ovT S QPG CHHAIIF IKEEaSHOMATIAS ol RARBT A% HEREEA Anépuah
cl eant ng. SR GFaThE | MENELAN o -ARESHETON AR ot RIRRILofton

i nvention generally relate to a Tet d apparatus f ex-situ cl eaning
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det achabl e cl eani ng cart detachably coug ed with e cl eani ng vessel
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vessel as |y during the cl eaning process. [0007] 1 n anot her enbodi nent, a
system f orf Cleani ng conmponent parts in a

[0005) Therefore, there is a need for an improved apparatus and process for
cleaning chamber components such as showerheads that provide significantly less

downtime for chamber maintenance and cleaning.

SUMMARY OF THE INVENTION

[0006] Embodiments of the present invention generally relate to a method and
apparatus for ex-situ cleaning of a chamber component part. In one embodiment, a
system for cleaning component parts in a cleaning chemistry is provided. The
system comprises a wet bench set-up comprising a cleaning vessel assembly for
holding one or more component parts to be cleaned during a cleaning process and a
detachable cleaning cart detachably coupled with the cleaning vessel assembly for
supplying one or more cleaning chemistries to the cleaning vessel assembly during

the cleaning process.

[0007] In another embodiment, a system for cleaning component parts in a
cleaning chemistry is provided. The system comprises a wet bench set-up and a
detachable cleaning cart. The wet bench set-up comprises a cleaning vessel
assembly for holding one or more component parts to be cleaned during a cleaning
process, comprising an outer cleaning basin, a first cleaning basin circumscribed by
the outer cleaning basin, and a second cleaning basin circumscribed by the outer

cleaning basin. The detachable cleaning cart is detachably coupled with the
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cl eaning chem stry is provided. The system conprises a wet bench set-up and
a detachable cleaning cart. The wet bench set-up conprises a cl eaning
vessel asweoerbiwyosfisan hol di ng one or nore conponent partsPCo/Use010/0d8782d
during a cl eaning process, conprising an outer cleaning basin, a first

cl eani ng basin circunscri bed by the outer cleaning basin, and a second

cl eani ng basin circunscri bed by the outer cleaning basin. The detachabl e

cleaning cart.is detachably cqupled with the cleaning .vessel assenply for
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cl eani ng conponent parts in"a cléaning chemstry is provided. The nethod
conpri ses providing a cleaning vessel assenbly for holding one or nore
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basin and the second c|eaning basin to purge the first cleaning fluid from
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second cleaning fluid is flowed from the second cleaning fluid supply tank into the
second cleaning basin. The transducer is cycled on and off to agitate the first
cleaning fluid and the second cleaning fluid to clean the component parts and DI
water is flowed from the DI water supply module into the first cleaning basin and the
second cleaning basin to purge the first cleaning fluid from the first cleaning basin

and the second cleaning fluid from the second cleaning basin.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] So that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,

briefly summarized above, may be had by reference to embodiments, some of which
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are illustrated in the appended drawings. It is to be noted, however, that
the appended draw ngs illustrate only typical enbodinents of this invention
and are twenefigsées4mot to be considered limting of its $CTAS20M04878he

i nvention may admt to other equally effective enbodinents. [0010]FIG 1 is
a schematic side view of one enbodi nent of a cleaning systemaccording to
enbodi nents described herein; [0011]FIG 2 is a schenmatic side view of one

enbodi ment of a wet bench set-up according to. enbodi nents descri bed herein;
[ 0012] FI Gre3iljustratad: je i€ aPrgnged, diawipgsond nfe dierdsteds hawearadhabthe

cl eanin L t: dj : | e N I 4
o a e ne B dndte QRS B SERSTORT M BIEE L RN B Rnistitehl Siid Gre
accor di ngtheoeferd odt e hescatesadereldimitiag edfrits §€8del] Bothe irareintipn mdg radinutito
ref erence nuner al I?y Qﬁve beenbgg,ed, wher e

other equa ective embodiments.
[0010] FIG. 1 is a schematic side view of one embodiment of a cleaning system

according to embodiments described herein;

[0011] FIG. 2 is a schematic side view of one embodiment of a wet bench set-up

according to embodiments described herein;

[0012] FIG. 3 is a schematic side view of one embodiment of a detachable

cleaning cart according to embodiments described herein; and

[0013] FIG. 4 is a schematic side view of another embodiment of a cleaning

system according to embodiments described herein.

[0014] For clarity, identical reference numerals have been used, where
applicable, to designate identical elements that are common between figures. It is
contemplated that features of one embodiment may be incorporated in other

embodiments without further recitation.

DETAILED DESCRIPTION

[0015] Embodiments described herein generally relate to a method and

apparatus for ex-situ cleaning of chamber component parts.

[0016] FIG. 1 is a schematic side view of a cleaning system 100 for ex-situ
cleaning of chamber component parts according to embodiments described herein.
In one embodiment, the one or more chamber component parts are used in a
semiconductor processing chamber. In one embodiment, the chamber component
parts comprise one or more showerheads. The chamber component parts may
comprise a silicon carbide faceplate and an aluminum base. In one embodiment,
the chamber component part comprises copper. In one embodiment, the cleaning

system 100 comprises a wet bench set-up 200 which comprises a cleaning vessel
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applicable, to designate identical elenents that are common between
figures. It is contenplated that features of one enbodi nent may be

i ncor por awecoiwp3egsmer enbodi ments wit hout further recit&Crars201DB4%3B2ED
DESCRI PTI ON [ 0015] Enbodi nents descri bed herein generally relate to a

met hod and apparatus for ex-situ cleaning of chanber conponent parts.
[0016]FIG 1 is a schematic side view of a cleaning system 100 for ex-situ

cl eani ng of chambe onponent parts accordi ng to enbodi nents descri bed
ner oi . | SRS o b OGh H1e eGP RB} BaURARKRS RSN DR S gs o
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conponent parts conprise one or shower heads. ‘The ‘chanber conponent
parts maysetanpfdrsepalyind theoselectelidiearfing epeatignatedtharcladning veasdlassenibly one

nbodi the chanb t t ' . di ment
the cl eant 0078 4% SRarGuNBEss: o NeeHe BEnEPIcelea PO 36 I BnTOUAPR S a
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cl eaned during the cleaning process and a detachabl e cleaning cart
det achabl guidgighed clgianing heooess Entk mayet beiprehaevasugisingi g tdirarieg evesse!

cl eani ng chem stry, .0, the cleaning.ve I senbl i | eani n
process. %Seena%IV Wa‘ﬁh%n c?feeaﬂfi?%bg @({)}ﬁgﬁ%@@?@&ﬁ%ltﬁ%%ﬁﬁé’%‘%él@%&ﬁ]&%&3
coupl ed Vg nidebel @ ftOs¥REReHifRSGRNEEINIAGO/a¥ER at aiffenehtdutatichs. h8oth

cl eani ng process and nay be renoved fromthe cleaning vessel assenbly 210

. )y ¢
when cl ealfiendetashable ¢lgRning ¢ah3P0 angd dhe eetdeen@hasl-eP dWaare gessrbed oo
may be us V] | rent- el ' sels at different |ocations.
Bot h the @gt[hrggHgﬁlIe\h@féeg%f%ngzeggrﬁlgsg%acﬂgl(%’.ﬁoz wet bench set-up 200 are
described in further detail with reference to FIG 2 and FIG 3. [0017]FI G
2 is a scpemtic HGde igieescldmatie seleboelwrnefraneoémblodinentt dfehetwetdiench set-

up 200 according to embodiments described herein. The wet bench set-up 200
comprises a wet bench 202 and the cleaning vessel assembly 210. The wet bench
202 provides support for the cleaning vessel assembly 210. The wet bench 202
may also serve as an overflow basin for any cleaning chemicals which overflow the
cleaning vessel assembly 210. The wet bench 202 may also function as a fume
hood when used in cleaning processes which generate gases and/or particulates.
Although shown with the wet bench 202, in certain embodiments, the cleaning
vessel assembly 210 is used in a stand alone fashion without the wet bench 202.
For example, in well ventilated areas where there is less concern about the buildup

of fumes.

[0018] The wet bench 202 comprises a frame 204 which forms an overflow basin
206 for both holding the cleaning vessel assembly 210 and capturing any fluids
which may overflow the cleaning vessel assembly 210 during processing. The
overflow basin 206 is fluidly coupled with a sink drain line 208 for removing any

fluids captured by the overflow basin 206 during cleaning.

[0019] The cleaning vessel assembly 210 comprises an outer cleaning basin 214
which circumscribes a cleaning basin 215 that holds the component part to be

cleaned, a transducer 216 positioned within the outer cleaning basin 214, and a



up 200 according to enbodi nents descri bed herein. The wet bench set-up 200
conprises a wet bench 202 and the cl eaning vessel assenbly 210. The wet
bench 202wpreouigestisupport for the cl eani ng vessel asseRrOTUS2W0/0487AZ wet
bench 202 may al so serve as an overflow basin for any cl eaning chemcals
whi ch overfl ow the cl eani ng vessel assenbly 210. The wet bench 202 may al so
function as a fume hood when used in cleaning processes which generate
gases and/or particulates. Al though shown with the wet bench 202, in
certain estRrRAMEdSs positiened ewithingtheessier slaaning pasip 314 (Rl GUPROHING: HiRY

al one fasg 8$'§n Qﬁ§§1 he wet bench 202. For exanple, in well ventilated
areas whef & tHEre 'ss concern about the buildup of fumes. [0018] The wet
bench 202 conprises a franme 204 which fornms an overfl ow basin 206 for both
hol di ng tjoe2e3! eamilthgughssteiwraas eytmgriczl 0n &1@. Qajttshduld banynddrsiodsl thvat tte nay

basi n %Va&ﬁ'ér AGATING RANTDEId anaRY Ang: ARAHNG: RSN e S aRY GE ABHYIARS. ARy
fluids capf ||€= Qéué%g?PYé‘cﬁ%ﬁ%Paﬁi Bn@%mum&tcﬂh%%htagcle[a%@bmﬁ 214

cleanlng vesse conprises an outer cleaning basin
ci rcunscrambdsr me:bleamnggb@saelm S2d@y t dvenh p st dsmateaelad:euplm@emolpamyl lfbudzreie

cl eaned nsducer, 216 positioned wthinh the outer ean a 1n 214,
ona BTSSR dleRabicenmtie Ml AP S aEeRRY (st

supporting the cleaning basin 215. [0020] Al t hough shown as cyllndrlcal in
FIG 2, ifosfjoul dHeeramaricet 206 id barfiguted @'brsvigd eanématraasnit of e gaxdinid

t he cleanlng basin 215 may be any shape, for exanple, square or
r ect angul @mergyrioothe elgBoifiantsgion where ibercampaiitigPaiha2h is1psiienest in He

a3 BB gL o TH LRy 310 et HE BBl ol et
chem stri gigzoelectric actuators, or any other suitable mechanism that can generate
vibrations at ultrasonic or megasonic frequencies of desired amplitude. The
transducer 216 may comprise a single transducer, as shown in FIG. 2, or an array of
multiple transducers, oriented to direct ultrasonic energy into the cleaning region
where the component part is positioned. When the transducer 216 directs energy
into the cleaning fluid in the cleaning basin 215, acoustic streaming, i.e. streams of
micro bubbles, within the cleaning fluid may be induced. The acoustic streaming
aids the removal of contaminants from the component part 220 being processed and
keeps the removed particles in motion within the cleaning fluid hence avoiding
reattachment of the of the removed particles to the component part surface. The
transducer 216 may be configured to direct ultrasonic or megasonic energy-in a
direction normal to the edge of the component part 220 or at an angle from normal.
In one embodiment, the transducer 216 is dimensioned to be approximately equal in
length to the diameter of the component part 220 to be cleaned. The transducer 216

may be coupled to an RF power supply 222.

[0022] While only one transducer 216 is shown, multiple transducers may be
used with certain embodiments. For example, additional transducers may be placed
in a vertical orientation along the side of the component part 220 to direct ultrasonic
or megasonic energy toward the component part 220 from the side. The transducer

216 may be positioned outside of the outer cleaning basin 214. In one embodiment,
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[ 0021] The transducer 216 is configured to provide either ultrasonic or
megasoni ¢ energy to the cleaning region where the conponent part 220 is
posi ti onewoi2n11td3¢84¢| eani ng basin 215. The transducer 21BCKAB2016/048732

i npl enented, for exanple, using piezoelectric actuators, or any other

sui tabl e mechani smthat can generate vibrations at ultrasonic or nmegasonic
frequenci es of desired anplitude. The transducer 216 nay conprise a single
transducer, as shown in FIG 2, or an array of multiple transducers,

ori ented the danssiucen 21bavanine eostioned it the: aerdpwahasiy 208dodiram elteasanic
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streans ok gHowrpabwybherscal vit shooldt e uabieestoog tHaturahsaaygelseof andpsbdpe ﬁhm/
acoustic stream ng aids the renmoval of contam nants fromthe conponent part
220 bei ngPprEed Y4bLheRINRIEPEIHECTERAFREBHY ti cles in notion within the

cleaning fluid hence avoiding reattachnent of the of the renoved particles
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direct ultrasoni c or megasoni c ener in a drection normal to the ‘edge of
the conpod@za, 38, 388apaod 38Badar delglleemgrm:amog ftalds torihe westdreinoti setuip, andche

t d 216 di .t i tely. th.to th
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shown, mnultiple transducers may be used wth certain enbodi nents. For
exarrpl e, delivery dinas 38RhansS80keard P83ban freadet@chable dleaningatarbspemsing, dar
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be positigped outside of the outer cleaning basin 214. In one enbodi nent,
the transducer 216 nmay be positioned in the overflow basin 206 to direct
ul trasoni c or g:asonl c energy toward the_conponent part 220. Alth h the

{1 ansducel002is | & 1GhaviR SECheAticchifie iew Pf 3 Sirbar Ol ClFRRIIGsEab A0 FRPWING
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[ 0023] The wet benc set o conprises one or nore f del i very
| i nes 382, omemtﬁﬁiﬁaen’arhhb dstechible dehnmgruarrg%(l) eampmlges lausyddernacantellaet

cart 300 PAD eyl WRioPabhs pRREST Parc aineryal IR Lt P iPha
to mate V‘éﬂiﬁbl?lﬁbr@rﬁP?@@dﬂg%fdlé’érQnngld/erIM clmé@ﬁﬁbﬁajﬁent?’&ﬁé syatn JHeroner t he

det achabl e cl eani ng cart 0 usin for exanpl e, connect fittings and
di sconnec81@ supepargte komvihe gietach cleacingneart 30890. [0024]FIG 3 is a
schematic side view of a detachable cleaning cart 300 showing a fluid flow

erbodi ment 2 iin (3USARLY) LeCrRARm et BP0 HETES, G JFlEhe kbl o

310 for cemitralldricophddnentd fanidrig the @mgsybtemﬂ@(aﬂhg dylsténd conprpller 3dlul e
320 for supplyin& and recyclin cleanln% fluid. In one enbodi nent, the
syst em colft9esiarally designed defaciiate fherpitrel and auieamtioncPeils Ageralh cleasy

kg?f’] In generehoot fiy SYSESTY FRNIA betetld PRERSINYSESH (@ PEANIHR! sHIMN)OF
memory (not shown), and support circuits (or 1/0O) (not shown). The CPU may be
one of any form of computer processors that are used in industrial settings for
controlling various system functions, substrate movement, chamber processes, and
support hardware (e.g., sensors, robots, motors, lamps, etc.), and monitor the
processes (e.g., substrate support temperature, power supply variables, chamber
process time, processing temperature, I/O signals, transducer power etc.). The
memory is connected to the CPU, and may be one or more of a readily available
memory, such as random access memory (RAM), read only memory (ROM), floppy

disk, hard disk, or any other form of digital storage, local or remote. Software
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controller conponents found in the cleaning system 100. The system
controller 310 is generally designed to facilitate the control and

aut ormat i oMoab1tydses4over al | cl eani ng system 100 and typi cRCIUSRN0I048T8% a
central processing unit (CPU) (not shown), nenory (not shown), and support
circuits (or 1/0O (not shown). The CPU may be one of any form of conputer
processors that are used in industrial settings for controlling various
system functions, substrate novenent, (ihanber processes, ar}d suprpor,t

har dwar e (EgCtioneARGASta FBBHEsCOdAst S Stargdydthinihe memery TrpMstiyrtingéhe
processes g. LQﬁ)td’ : r
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et c.). ThpravessolyiniscomergionatdmaoneheTBPSuppod arayith evayniecludermmcheppower
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within the nenory for instructing the . "The support circuits are also
connect edtasss tae pEFdrmablesop posubistrate. hErefecaidy sibe pragears éhsefivartsegadablener .

The support circuits may.incl che wer _supplies. claqck circuits
Tout /ot e e SYste JEonualey of B JRE0 e BT oo e dntst el i

i nstructi gewltofifgdacitiol dritecemedl NteeMdwwin&it, 34fpsiet &idybnpssiibhiel dfasks
are performable on a substrate. Preferably, the programis software

r e?da_bl e Bybstrate alengwitb dhe varipus praceashgcinen@skis @ndoriousChinenbesrprocask s
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cleaning system 100. In one enbodi nent, the systemcontroller 310 al so
cont ai ns €& b8t Hhat@ye sisep e decativeanndral 8§e©rdBRks Brodeles inphe dganing system
used to I gggl |y control one or nore nodules in the cleaning system 100.
[ 0026] I n one enbodi nent, the systemcontroller 310 conprises controller

| q ~ Ol .
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cl eani ng e@mponanteryE@sitidne at RISt oae f ted fatlowdid o Photodmgrdiicimeter 1362,

overall cleaning system 100, and _an in-line heat controller 318, In one

enbodi nen®, l6afe Ak 4l Feterting leals oMithinl the datpthablq ¢iganing cartt @

pl enum | e : j r : flud-dyi ? t he

Cart 300, Plog Snble dog KRl 310 TP o0 g e g | PEREER0: e

t r ansducean@ldh undine oneatncomttollen 31&e B8Onanembodimearits thédeplovadarns upld iied
enbodi

to the transducer, 216. [0027]1ln on t, the cleani fluid s I

rodul e 5oBIRCHHBIRLE SOURfeANEN i atie B J5 Sehauifor SRy theusreSeRg ¥
such as npf lQE8A thBLHWIN SthBBADSOS B4l 0RE emnBadifRngahe WYkt cohfrofiéredd N9
process, a DI water supply nodule 326 for supplying deionized water during

t he cl eanisngoyiplodesit) thadransgueaniZig Yieucemmuymitationolng $8828nd crondioisptie ng
cleaning fluid and. recyelin sed aning fluid. [0028] Wth regard to the
i nert gasp%aﬁ?lépfgfﬁﬁoéﬁe&riagéagg%rdﬂfgove, the use of nitrogen is exenplary
and any suitable carrier gas/ purge gas may be used with the present
system | pogne enhastigrenibodiment, neé tclg@sing Sluklippppigdnbyole 32MicohfgiesgHs

inert gas module 324 for supplying an inert gas, such as nitrogen (N2) which may be
used as a purge gas during the cleaning process, a Dl water supply module 326 for
supplying deionized water during the cleaning process, and a cleaning fluid supply

module 328 for supplying cleaning fluid and recycling used cleaning fluid.

[0028] With regard to the inert gas module 324, as discussed above, the use of
nitrogen is exemplary and any suitable carrier gas/ purge gas may be used with the

present system. In one embodiment, the inert gas is supplied from a nitrogen gas
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source 330 to a main nitrogen gas supply line 332. In one enbodi nent, the
nitrogen gas source conprises a facility nitrogen supply. In one

enbodi merwQ 20t1e0384tir ogen source nay be a portabl e sour c@Craispéie48w2 h t he
det achabl e cl eaning cart 300. In one enbodi ment, the nitrogen supply line
332 conprises a manual shutoff valve (not shown) and a filter (not shown)
for filtering contam nants fromthe nitrogen gas. A two-way valve 334 which

may be an air qperated valye is alsoc ththentro en sup Ilne
355 honseHEe . sy MAl DL O0SRRS SURTY H 97208 oNe GBbHIRIGHN e AT Lassh

ine 324 gad bl EHRPALEET Qcﬁ%ﬁ'nﬁﬂ:r#@ﬁélﬁb;ﬂ}‘l InNHer Qﬁ%d%énp‘%hé’%ﬁl‘ﬁogéh

sever al erent app |cat| ons wt e cleaning system For exanple, the
first nitsogea maylbeaiaﬁostalplplscwcapouplgdnmttv\/the:denashablecblemmg@arthwﬂ eth

nitrogen over the.liquid |PA durin eneratlon to, t

i1 o0 O RSt Bt gumett e hitRcBH sdbhuy e Y80 2hyiiRes HesahBl SiRen YAk Ber
addi ti onaghghV8sd aPAIRSSHOE she@H) %leiarlr\@r&ﬁﬁaﬁﬁnérﬂ@'ﬁﬁﬁ'fﬂ@é Ritr@jeh gaESIr e
i ndi cators whi'ch are not described in detail for the sake of brevify. In

one enbodiwaeway valve Ggdnwiich may be ayugp deerated whabyeoist @h80c¢@m+¢¢1gw then

modul o 3261 oBR " SRiheringy 3iay el P Salvel b, bPEn bier oRt e

cl eani ng mu%em@gabmw.hetm PhE FROthe bt oighriNg baginl 204, Nitr may be
enbodi nment e DI water is supplied froma D water supply nodule 326 to a

main DI wH$RG InsERYRTR ﬂiff@éerﬁaayopllpﬁtl@mfew@hﬁbm%lﬁﬁn'ngh%/smmmlf@reéamplée e
conpr | Sesfn%f fnﬂf:d ént lYnéDb?;é @b}fe% nﬂ[cﬂgﬁﬁ %Y acha%ﬁgéd td tﬁl%mﬂheé(@ﬁ%tég@(% ff)gelgﬁg

be a portabl e rce couple e cleaning cart

enbodi nenthe hdnﬂd [lPAV\@L'urmg thpphyol geredBidn qimse| $@$h@flmm§’$§l vapart géfieratdrye
340 and a heater 342 for heating the DI water to a desired t rrperature for
assi stingThe PREOIGNeSPRY PiNGc MRE A SONEUD Af 31“9835 Ya&{ESet PEFRSHre

conmuni ca (o} t re.
o S D oAty OSSO bl e

may be andeharl foptreasaie oébmantyhﬂnmnesembedlrﬁemt odragenl §ashgayhiee fSupplied tdl
wat er |nt t out er. cl eani basin 214. e two-way valve 344 is
open, &)ﬁt%‘f ef PlsaRIngh 3! 234 ﬁ‘r“dcﬁué’gh’ %%ng n 214. \Wen the two-way
val ve 344 is closed and two-way val ve 334 |s open, nitrogen purge gas flows

into the pgbqr clwaniregakp tha Pl wake dlpplahfidule!BPEy the NRe3dP DIByatal 59
contain additional valves, pressure regulators, pressure transducers, and

pressure SXENp@IY ADd 4B TRt sUkRDedPDlgAB NG May ket eved WD dhe presendcleaning

descr 1 bedsidlefiei g 1Al BLSRltRer o8 B istel T Q0BRIPRHLTEND) yBlar By ™

flowinto r cleanrng a5|n 4 via supp
cl eani ng fodute 3RPpba rrmhulm Va8 r sapplyi lGes339 cllaameﬂgmbbdlrderstunm Pl tveatkr 346

for storing cleaning fluid, a filter system 348 for filtering used cl eaning
Fluid, anBOWCRERmRRSechiasisy RlisUpRhpi RPN BRROAETETutke Dhiatowse B4V t ho

cl eani ng pLuj dpo?%ﬁlﬂéysdm ggﬁﬁ%‘l wite tﬁéeéé‘ﬂa'aﬁat{;llle“b%a% Q:%ﬁpf%t)é.e G461 G zed

wat er (DI , one or nore a cleaning chemstry such as standard
cl ean (@@bpdmdemictha@l Wap&mmpd),nhrresaﬁsmbmpaﬂageraztmeSlm)shlﬂ:Qﬂf fralyeaOsand

ggir ??CUFZS %22¥%r h%er C&%@ﬁtwaters?o a defscl)rredrt%rnrnoalérg&rgc%g} %gisig qu]gt in %ned/ or
cleanlng process. The heater 342 may be in electronic communication with the heat
controller 318 for controlling the temperature. The DI water supply line 339 further
comprises a two-way valve 344 which may be an air operated valve which is used
for controlling the flow of DI water into the outer cleaning basin 214. When the two-
way valve 344 is open, DI water flows into the outer cleaning basin 214. When the
two-way valve 344 is closed and two-way valve 334 is open, nitrogen purge gas
flows into the outer cleaning basin 214. The DI water supply line 339 may also

contain additional valves, pressure regulators, pressure transducers, and pressure
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[0031] In one enbodi ment, the cleaning fluid supply tank 346 is coupled with
a cleaning fluid supply 358 via a supply line 360. In one enbodi nent, the
cl eani ng wbuod/esegapl y |1i ne 360 conprises a nanual shut - @CT/Gs2008483682 f or
controlling the flow of cleaning fluid into the cleaning fluid supply tank
346. The cleaning fluid supply line 360 may al so contain additional valves,
pressure regul ators, pressure transducers, and pressure indicators which
are not described in detail for the sake of brevity. In one enbodi nent, the
cl eani ng NHFACTSUPRIGH BEAKNBUElEssrBediphedeldik for fe ciakesr of | RigMithg HAsPRE 214
via suppl I 8l ] L : N | il o]

{ank 346 SooBci DIWRRE A, 3ch SIDRALTRRLr cleslifl BaRigEe 1 34 SupBPivte
cleaning 38&id fromthe cleaning fluid supply tank 346. The fl ow of
cleaning fluid through the cleaning fluid supply drain 366 is controlled by

a manual shut-off_val ve 368f .h0033 The c§:I ewg fluid sugl;él ﬁ ta kd346 rlray
al so i ncl 8&1a pITu. aFI!ef"Q'”Qf Iy TP heyae Lg% OMBHSER et % HC| PAY of
processi ngnkl34edopistdirg éléﬁniﬁpqmu Ngfikd udydterH ARV Tok ANKrikg Bsed RI<RiMhg fluid,
embodi ment, the plurality of fluid sensors may include a first fluid sensor

352 whi chamndhaipane syskesn 3bAdof puinpirgiplepingsiividuntenand pat of the qgleaming fkicem
350 shoul d be turped f .~ Wien the level of cleani,ng fluid is e
vt T supte g a2k, ThEERal MG Ble foRPfSE sBbned ate OB A pre
cl eani ng fnowd MRS Y a36iBahingdehém@strymeieh Gsearindard | diesh 110 (80@) chelapiiig
fluid supply tank 346. A second fluid | evel sensor 354 which indicates
that the deresiiaigramayal reagenly(SRRk suBclants.@gidanepsase op@ry ABer eltrinicd! be

YT A R e R

of f. Al though one fluid |evel sensor 234 is shown in the enbodi rent of FIG
2, any nupb®n of Ihlanedembodimeetnsios slezddngrilyidosuppiy ltarke 846ns tdoaiptad eith a

cl eaning basin 214. [0034 ed cl eaning. fl ui be returned fromthe

outer cle t S i'edl
edanngonids supply oo8 e & PubR Tepsteth JaionenerBogiels dha ks i

ot her COW@@S@%BWEH@%G@FOW%&% rfwgﬁﬂéltshﬁlt-‘é?ﬁgal\?él: Qéﬁ!f&gccffﬂlttﬂillgwgt nfg\eprdé?/QBFe

renewed cleaning ‘fluid. I'n one enbodi nent, used cleaning f | _
ret urned ¢leaningfluidiofthewleaing fluicastipply danke 8961 i Hie Cleasirgsfhuid Fuwpply line

recycling,line 382 may .al so ntai n,additional valves ressure requl ators,
br essur o 364 Atai BeechAin SRR i S o iR Gs, PR SRRt
detai | foand beessine idiciory Which Afd Bbt Héddribatl iBdetainforrtaBaIRE ¢Fl B0 IN
fluid may be recircul ated back to the cleaning fluid supply tank 346 via a

t hr ee- wayoR&l &Bbadiment thm Cleandi it SURME tBAk e¥Gdy aupled 3vith tag @Uted be
used in cQpiuncti Qn Wi h. tem 350 to recirculate fluid through

t he cl ean@%é”@@sqa%m ?Aé&fvf%gﬁ)@ﬁg}?%?’)ééghi ng system 100. In one enbodi nent, a
two-way val ve 372 which may be an air operated valve may be used to suck DI
wat er thrpogg) t héniomeuémbbdinhentpting chesiirgrfiaiciOsupply darek SABdsicompted with a

- I 74 Di .
two- way Vaegﬁin% quigaglup%?y lé?aelﬂ §§6 Fi”(l)JrWPerﬁ)(laj\t/ing clé’\alar%iﬁé f}u?d ?rroar% r%he cleaning fluid
supply tank 346. The flow of cleaning fluid through the cleaning fluid supply drain

366 is controlled by a manual shut-off valve 368.

[0033] The cleaning fluid supply tank 346 may also include a plurality of fluid
level sensors for detecting the level of processing fluid within the cleaning fluid
supply tank 346. In one embodiment, the plurality of fluid sensors may include a first
fluid sensor 352 which indicates when the fluid supply is low and that the pump
system 350 should be turned off. When the level of cleaning fluid is low, the first
fluid level sensor 352 may be used in a feedback loop to signal the cleaning fluid

supply 358 to deliver more cleaning fluid to the cleaning fluid supply tank 346. A
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[ 0035] I n one enbodi ment, a conponent part 220 is placed on the support 218
positioned within the cleaning basin 215. A cleaning cycle is conmenced by
fl ow ng cweanimg4ddiuid i nto the cleaning basin 215. Wi IPETIUS@010/048782 NQ
fluid is in the cleaning basin 215, the transducer 216 is cycled on/off to
agitate the cleaning fluid. The cleaning fluid nmay be purged fromthe

cl eaning basin 215 by flowwng DI water into the tank. N trogen gas may al so

Cycl e | s esuh Weld SPUR ERoP S8 WENCTLING FatEh A HBRGIRSHD A SRLIARK S
y is
desired cieqpl éﬂ(?stﬁe bG35 %hoxbdo%eat&:rﬁggr@%' CASt'hng@ 8 VséHts ggnﬁ@%hdch

enbodi ment’ of a cleaning system according to enbodi nents describ
her ei n. ﬂmdnaaitesarﬂnatgtheysléanmgomudljsupmy $azmh B&B has bleen coeafiler asysthamthid 0

t that t I 40 d t | t I .
Soquant | apHgPC G PR Rsoroust S ficiPreliisor eeddnelighbda e
The cl eanghgogirsdBr4de. al §ﬁy hefdd&f ﬂ@@aIEVél'ée\hsst 59@911%\/ séfﬁ&u@éﬂ on the

cl eaning chemstries to each cleaning basin. In one enb ment, this is
achi eved bytedalslainge bagint2é. f | ui d deli very systemin the cl eani ng fluid
supply nmodul e 320. Additional cleaning fluid supply nodul es nmay be added to

the cl eanj fluid s ly. |

addi ti ona‘ogg‘ﬂeanil‘ﬂs %@E?ﬁ@%ﬂﬁ@?ﬁ%@ﬁ%ﬁw@ﬁﬁ% Le? ééar]ge tbggm 21%
same confjhgufiledri Systas 34@ viresrdvipdrculaiscand dtrmeer@ataamﬁmwaéy tteheemoved
additional cleaning fluid delivery systens are general {giy parallel wth

the i ni tiBPMithgiusedetiearing f%t%ﬁﬁ%’ﬂicﬁt{@”@\r‘/@ﬁm‘@ﬁjﬂw fiy s@meyerm@dlr@erﬁzo
Wth th f |
tht 'Sugé)d‘fcle%ﬂ;ﬁ Le Crpgg bfeeFeG[ e R8RS %ﬂb@tﬁés?ﬁ v@ uBe%%gaﬁ%@g%] -

any one or nore o eanli ng aS|ns of the cleaning sys
one enbodB@EniThetrbeydingamendss yredyeaisd @ontompddiiesabvalets, txﬁesbursategulmom04

simlar to wet bench set-u 00 whi ch rises a cl eani ng ve asse

410 si m|arre5§5rectr@a§ﬁiwger%e§% PregSUsEHP Cgpfés mar%.nﬂbdﬁgw*?%f i diay ént
parts 420, Fpréwt C',&ﬁ&eﬁltr‘éﬂbh ”Ehet R IRPPICBRIHRY AGESPafHE Adielptdabl e
cl eani ng cart 438 or zupp ng the sel ected cleaning chemstry to the

cl eani ng bacsdd thesdabhmgmmddemppm taht 34& rtgtlpne@ewag valve 37 adhabhe
cl eaning cart 430 . vabl e _and Ty, e deta gl y cou ed W

cl eani ng $&00dIMeYs %nqpreﬁwaﬁr‘f%\‘e amf'ydﬁ §RPWGCE?%C‘%'QE e q

nmay be repovgds 1% tef 35 & eadiidfateefsnl tHroag Y élé@nW@E@yﬁleﬂﬂﬂbnﬂhdrﬁ thet
t aki ng pl ace. us the detachable cleaning cart 430 nmay be used to service

di f f er ent clepeingi sy§tarasidd Inanedempedispgnt] 8 dwoivums valye$3€) whishanawuhe g air
vessel asSEé’?%‘téd fglgechquﬁ e dd &H:tkelf)l @5?&%%91?1% qnéaﬁof the pump system

350. In one embodiment, a two-way valve 374 may be used to pump out DI water to

drain.

[0035] In one embodiment, a component part 220 is placed on .the support 218
positioned within the cleaning basin 215. A cleaning cycle is commenced by flowing
cleaning fluid into the cleaning basin 215. While the cleaning fluid is in the cleaning
basin 215, the transducer 216 is cycled on/off to agitate the cleaning fluid. The
cleaning fluid may be purged from the cleaning basin 215 by flowing DI water into
the tank. Nitrogen gas may also be used during the purge process. In one
embodiment, the cleaning/purge cycle is repeated sixteen times or until the

showerhead has achieved a desired cleanliness.

[0036] FIG. 4 is a schematic side view of another embodiment of a cleaning

system 400 according to embodiments described herein. The cleaning system 400
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simlar to the outer cleaning basin 214, a transducer 416 simlar to
transducer 216 positioned within the outer cleaning basin 414, and a first
cl eani ng wa2n/03iEa and a second cl eani ng basin 415b po®cCTiuse@d/oyd78hi n t he
outer cleaning basin 414 for supporting a first conponent part 420a and a
second conponent part 420b to be cleaned in each respective cleaning basin
415a, 415b. WD 2011/ 034841PCT/ US2010/ 048732 [0039] The wet bench set-up 404
al so comprises fluid delivery |ines 440a, 442a, 444a, 446a, and 448a for

del i ver i nig $ndantoniferaleaniag systerre 180 expeplythat tirerleanivgrysienm 190-s @dapted
returning,u I | i e ' 00y

recycli ngtoa%ﬁqu%"s?%msrj}ﬁe&f :éhﬂgeﬁfg Img%ﬁ ﬁQ@B!% eﬁmﬂ%ﬂr é%ﬁ% oﬁﬁngjtli@r\%n% h

cor r espongleagintl hiisthgdeThe eleaningepstdrhOh00 dbdihasithélcapbdiity tasdpdiyslifferant he
det achabl e cl eaning cart 430 using, for ,ex%rrpl e, connect fitti ng%, and
di sconnec¢leainglGhegastrierdo eagh ¢lepling 85Nt ilR@peLBRCIIMENY, thisis Achieues by

448a, 440b, : Al ; i~ te,i i d

fluta del Topfigef BE Bl Hliedna et B sii™o JRd " SuBma0R 3281

five fl uiAddiébnaleclgahingehiidisapplypinoteldsamygy ierdddedto thaickkadalg theidysupphes
b d., [0040] T t achagpl. I ing... 430. i t

Cont rol | eodsls o UgRN e Tiing idh o FmARRE CBRbels2a RSS! oHif Aol el

suppl y moduGte OndPbe TeRBbYA e %bﬁ@wﬁigfu:raﬁdh %@ td RakhRaal dipiMESSFIFIG,

assenbly 410 and recycling used cleaning fluid delivered fromthe cleaning
vessel as3emhvgvesithe additiohakaicaging fiuid delpery systms arsgeaneradliynin parallgl

I [ fl Ui . : le 320., [0041] Th | ' fluid I
350" conpr Wibdhe SRR ERdS s amoL Mt e iR TuSa it Faiip oy W
cl eani ng fHidibhfiquratich, fdiffsrentbieaningacHeasisttict Yhay dedsuppies a0 englgenomaofd ui d
supply tank 452b for supplying cleaning fluid to the second cleaning basin

415b.  Theokiheatieaning basmsial e cleadingasysigmf4Q8- d supply tank 452a, 452b may
conpri se deionized water (DIW, one or nore solvents, a cleaning chem stry

such as S#o?gﬂardlﬁlo‘?\%nerﬁgéégﬁe]rﬁ: tHRELIEGAINY SRR S0 BmpfisEty h/YétEl?eQI‘:'c'ﬂtset-

(SDR), su tant's, aci ases, or any~other chem cal use for renoving
cont am naop g04reihiar toawet mencht sst-dp 200 avhicmpomersepardearing vesdaliassembly

ont e ey Mt I | . :
Cheh o “UhED bl gt Garast oS b Plodgr Pl TRIB Rt SHEH Ead
cl eaning hbyh dg u?%esaayhé@rawmggt}ﬁeseeaeghigg%rbeegé%doé deiscHeoha Ridihing

basi ns 415a, 415b. [0042] The cleaning fluid supply nodul e 450 may further

conpri se eamedd@doDisupplying the selected cleaning chemistry to the cleaning vessel
assembly 410 during the cleaning process. The detachable cleaning cart 430 is
movable and may be detachably coupled with the cleaning vessel assembly 410
prior to and during the cleaning process and may be removed from the cleaning
vessel assembly 410 when cleaning is not taking place. Thus the detachable
cleaning cart 430 may be used to service different cleaning vessels at different

locations.

[0038] The cleaning vessel assembly 410 comprises an outer cleaning basin 414
similar to the outer cleaning basin 214, a transducer 416 similar to transducer 216
positioned within the outer cleaning basin 414, and a first cleaning basin 415a and a
second cleaning basin 415b positioned within the outer cleaning basin 414 for
supporting a first component part 420a and a second component part 420b to be

cleaned in each respective cleaning basin 415a, 415b.
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wat er supply tank 456 for supplying heated DI water to each of the first

cl eani ng basin 415a and the second cl eaning basin 415b. The cleaning fluid
supply noso0l2e11/03801f urt her conpri ses punps 460a, 460b, 260aS2@0M848760d f or
controlling the flow of the various cleaning fluids which nay be nonitored
by the systemcontroller 310. [0043]It should be understood that the

cl eani ng system 100 and the cl eaning system 400 may further conprise

s ancloBlpry THensst GRRch SekuP D8 G0 Zprife R i paN ST dResindtB, Aa2s:
brevity. kO0444444 tandl £48d Rﬁtrajéﬁgeﬁﬁgme%wng figiaahb lthé YXIdMingvesddBsehdRNi Ng

platform has several advantages in the area of sem conductor processing and
ot her pr o¢#8 ANty reluezing wisade ciganing ifludss ¢ dheedeteghakle elepnivganpite40Q Her

bi | i il | i dg di f chemi stries. us i ngl
det achabl FEPT; A7 el Bkl RIVEDIReS nat < TR creD ey i
parts congsisdpthditid fRii®Ndelvaherindiss 44Tbe 4a0mt addi t y46b, tihe despcbabtiee

cleaning cart provides the capability to service different cleaning vessels
at di f f erégfachaklgt ¢learingseay 430s HaigDe fefeexaMals, canneshiiiigpgsaand disronasct ity

to proces Lpl& G rtsia-ulhban I e t e I n
chanber - doRan P e AT SRR Rles Mt Uub 8RR dacet 8. Sach JEEAL ARG

[ 0045] Whi 4461 hand era8goareg sinsilati toe tHee dfdrememitiodedrefhlic defivétyelinge36at, 384,

i nvention, other and further enbodi nent

f the jn | ; b i
it hout B SR (3R (H00n AR APREBINE (A AROBCBIRS iR AEBIER
det er m neg, by, fder 6f AlidEdiValy s A% be used.

[0040] The detachable cleaning cart 430 comprises a system controller 310 for
controlling the cleaning process and a cleaning fluid supply module 450 for
supplying cleaning fluid to the cleaning vessel assembly 410 and recycling used
cleaning fluid delivered from the cleaning vessel assembly 410. The cleaning fluid

supply module 450 is similar to cleaning fluid supply module 320.

[0041] The cleaning fluid supply module 450 comprises a first cleaning fluid
supply tank 452a for supplying cleaning fluid to the first cleaning basin 415a and a
second cleaning fluid supply tank 452b for supplying cleaning fluid to the second
cleaning basin 415b. The cleaning fluid in each cleaning fluid supply tank 452a,
452b may comprise deionized water (DIW), one or more solvents, a cleaning
chemistry such as standard clean 1 (SC-1), selective deposition removal reagent
(SDR), surfactants, acids, bases, or any other chemical useful for removing
contaminants and/or particulates from a component part. In certain embodiments,
different cleaning fluids may be simultaneously supplied to each of the cleaning
basins 415a, 415b. In certain embodiments, the same cleaning fluid may be

simultaneously supplied to each of the cleaning basins 415a, 415b.

[0042] The cleaning fluid supply module 450 may further comprise a heated DI
water supply tank 456 for supplying heated DI water to each of the first cleaning

basin 415a and the second cleaning basin 415b. The cleaning fluid supply module
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Clainms: 1A systemfor cleaning conmponent parts in a cleaning chem stry

conprising: a wet bench set-up conprising: a cl eani ng vessel
assenbl y worohigi3gd4mg one or nore conponent parts to be ®CTASeIMSTBNg a
cl eani ng process; and a detachabl e cl eaning cart detachably coupl ed

wi th the cl eaning vessel assenbly for supplying one or nore cleaning
chem stries to the cl eaning vessel assenbly duri ng t he cl eani ng process. 2.

Syt o of 450 4TS CEmASRPUTIES ASDan RDR, 400, Apck 9 Eh B ERiRInGae fow of

frame whi gz JRHdR AdariN g"flbld%VVvPi@ﬁ inflayf Bé n‘ib"rhf?ir@@ b&hﬁe %#/%FH 8&1t¥6]ﬁa’?@10

assenbly and capturi ng | ui ds whi ch may over rom the cleaning
vessel assenmbly during processing; and a sink drain line for renoving

any flui dEﬂM:Iﬂpt urlbah@yldtlh% upderstooty thatsthe dleening systemi A§0 and e claasingn of
claim1l, re he cle |

bast ' 1 or SBRordthinsy FERLEY iRl oESre sERIRl Saradelie] TanSuiRgs
posi ti Oneﬂre@gb@/\lnﬁhiétéﬁs[%Ivéé,G;ﬁnhﬁQahd%lupply lines which are not described in detail

for the sake of brevity.

[0044] Multiple cleaning chemistry capability for a single cleaning platform has
several advantages in the area of semiconductor processing and other processing
areas where cleanliness is desirable. For example, the ability to simultaneously
provide different chemistries using a single detachable cleaning cart allows for the
simultaneous cleaning of component parts comprising different materials. The
portability of the detachable cleaning cart provides the capability to service different
cleaning vessels at different locations using a single detachable cleaning cart. The
ability to process multiple component parts simultaneously leads to a decrease in

chamber downtime and a corresponding decrease in the cost of ownership.

[0045] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing
from the basic scope thereof, and the scope thereof is determined by the claims that

follow.
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a support positioned within the cleaning basin for supporting the conponent
part to be cleaned. 5. The system of claim4, wherein the cleaning vessel
assenbl y worohien4sdonpri ses: a second cl eani ng basiPETUSRO190§YE2 t i Ng a
second conponent part to be cleaned WO 2011/034841PCT/US2010/ 048732 6. The
system of claim4, wherein the detachable cleaning cart conprises: a system
controller for controlling the cleaning process; and a cleaning fluid
supply no ghﬁF%or supplying and recycling cleaning fluid to the cl eaning

vessel as 7The system of claim®6, wherein the cleaning fluid supply
nodul e conpri ses: an inert gas nodule for supplying an inert gas
whi ch may be used as a purge gas during the cl eaning process;

1. A system for cleaning component parts in a cleaning chemistry comprising:

a wet bench set-up comprising:
a cleaning vessel assembly for holding one or more component parts
to be cleaned during a cleaning process; and
a detachable cleaning cart detachably coupled with the cleaning vessel
assembly for supplying one or more cleaning chemistries to the cleaning vessel

assembly during the cleaning process.

2. The system of claim 1, wherein the component part is a showerhead.

3. The system of claim 1, wherein the wet bench set-up further comprises:

a frame which forms an overflow basin for holding the cleaning vessel
assembly and capturing any fluids which may overflow from the cleaning vessel
assembly during processing; and

a sink drain line for removing any fluids captured by the overflow basin during

cleaning.

4. The system of claim 1, wherein the cleaning vessel assembly comprises:
a first cleaning basin for supporting a first component part to be cleaned;
a transducer positioned below the first cleaning basin,
a support positioned within the cleaning basin for supporting the component

part to be cleaned.

5. The system of claim 4, wherein the cleaning vessel assembly further
comprises:
a second cleaning basin for supporting a second component part to be

cleaned
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a deionized (D) water supply nodul e for supplying deionized water during
t he cl eani ng process; and a first cleaning fluid supply tank for
suppl yi ngvolzeaissggifl uid to the first cleaning basin. 8PCTRS2698988532 of
claim7, wherein the cleaning fluid supply nodul e conprises: a second
cleaning fluid supply tank for supplying cleaning fluid to the second
cleaning basin. 9. The systemof claim®6, wherein the systemcontroller
conprises at |east one of the foll ow ng: a PhotoMeghelic neter, a |eak

al ar m f orB.det ethh¢ BystEERRECIRAIM Hi Wherein dee detashpblectleaningFackeamprses:

progr ammabl e | 9q| 7 | : al.l. jcl eani ng system
and an in-1li neg%gétteﬁﬁggr){'ﬁt?%lhﬁ?g&argquwd;rﬂeh%gg?'h?%é&é%i’ %édcorrponent parts
in a cl eani ng &kantig fuidsupplysinedulepfoosupdpiyingearsd ssycivtg vieasilg fadd eorthey
for hol ding one or nore caonponent parts to be cleaned during a cl eaning
process, Yeapndsvesge! assediRlér cl eaning basin; a first cleaning basin
circunscri bed by the outer cleaning basin; a second cl eaning basin
ci rcunscri bed by the outer cleaning basin; and a
t ransducer. posThe systdnmot ¢tlaim Bhehetrie the ckeaninggfllid siupplyehodulehmnhpmsss:
cl eani ng basin and {he se%Pnd cleaning basi n; :
an Inert gas module for supplyirig an inert gas which may be used as a purge

gas during the cleaning process;

a deionized (DI) water supply module for supplying deionized water during
the cleaning process; and

a first cleaning fluid supply tank for supplying cleaning fluid to the first

cleaning basin.

8. The system of claim 7, wherein the cleaning fluid supply module comprises:
a second cleaning fluid supply tank for supplying cleaning fluid to the second

cleaning basin.

9. The system of claim 6, wherein the system controller comprises at least one
of the following: a PhotoMeghelic meter, a leak alarm for detecting leaks within the
detachable cleaning cart, a programmable logic controller for controlling the overall

cleaning system, and an in-line heat controller.

10. A method for cleaning component parts in a cleaning chemistry comprising:
providing a cleaning vessel assembly for holding one or more component
parts to be cleaned during a cleaning process, comprising:
an outer cleaning basin;
a first cleaning basin circumscribed by the outer cleaning basin;
a second cleaning basin circumscribed by the outer cleaning basin;
and
a transducer positioned within the outer cleaning basin below

the first cleaning basin and the second cleaning basin;
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provi ding a detachabl e cleaning cart detachably coupled with the cl eaning
vessel for supplying one or nore cleaning chemstries to the cl eaning
vessel asworzhio3disni ng t he cl eani ng process, conpri si ngPCT/US2010/048732 an

i nert gas nodule for supplying an inert gas which may be used as a purge
gas during the cleaning process; a deionized (D) water supply nodule; a
first cleaning fluid supply tank for the first cleaning basin; and a
second cleaning fluid sup tank for the second cl eaning basi n

positioning a mrow@ﬂn@@rg@%@%ﬁbt@apleanmg ﬁé”fqi@@fih%tl"éaﬁﬂ%)ée%éﬂéimthfb@lﬁatnl'%| ng

Firet ol comony 1ot Bt B FEPECRERRRR, CRetRaNE: 1o, 1hg slqarh st

first cl &@dﬁdmbltb@anﬁg the cleamr‘fg preicegs acarpgidgcl eani ng fl ui d fromt he
second cleaning fluid. s QSE y tank into the second cl eani.ng basin
cycling the transduden Q%WQSMG {s sapiptyiRGapprert g wvhie mﬁyn*gefiﬁﬁ@é’%d

t he seco i NG flowng DI water fromthe DI water
rofpe R AL ey process:

suppl y ani ng’ basin and the second cl eani ng basin
to purge the first aidemmizegl [Dipimatérsuppiihmakiutest cl eani ng basin and the
second cl eaning flul ?rst cergnﬁr?geﬂ31%03%%%lyclan%r}iorng1ebf?rss{ cr:]l'eaning basin; and
a second cleaning fluid supply tank for the second cleaning basin;
positioning a first component part in the first cleaning basin;
positioning a second component part in the second cleaning basin;
flowing a first cleaning fluid from the first cleaning fluid supply tank into the
first cleaning basin;
flowing a second cleaning fluid from the second cleaning fluid supply tank into
the second cleaning basin;
cycling the transducer on and off to agitate the first cleaning fluid and the
second cleaning fluid; and
flowing DI water from the DI water supply module into the first cleaning basin
and the second cleaning basin to purge the first cleaning fluid from the first cleaning

basin and the second cleaning fluid from the second cleaning basin.

11.  The method of claim 10, wherein flowing a first cleaning fluid from the first
cleaning fluid supply tank into the first cleaning basin and flowing a second cleaning
fluid from the second cleaning fluid supply tank into the second cleaning basin occur

simultaneously.

12.  The method of claim 10, wherein flowing a first cleaning fluid from the first
cleaning fluid supply tank into the first cleaning basin and flowing a second cleaning
fluid from the second cleaning fluid supply tank into the second cleaning basin occur

sequentially.

13. The method of claim 10, wherein the first cleaning fluid and the second

cleaning fluid are different chemistries.
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11. The met hod of claim 10, wherein flowng a first cleaning fluid fromthe
first cleaning fluid supply tank into the first cleaning basin and fl ow ng
a second wheanaigs4fil ui d fromthe second cleaning fluid fapplsgoassdt nto the
second cl eani ng basin occur simultaneously. 12. The nethod of claim 10,
wherein flowng a first cleaning fluid fromthe first cleaning fluid supply
tank into the first cleaning basin and flowi ng a second cleaning fluid from
the second cleaning fluid supply tank into the second cl eani ng basin occur
sequentially. 13. The nethod of claim 10, wherein the first cleaning fluid

and the sggond I I i ff chem stries. WO

2011/ 0348 PCTT@E%#B?%EE%Wl@%@%{EﬁW% ‘claim 10, further conpri sing:
det achi ng t he dét@ghingghealdarfing oait fient tresdlieagingessskl; nmovi ng t he
cleaning cart to a second Qleaning vessel, assenbl y;

nd attaching the
cl eani ng cart TOVINGLNeLeRUNG cad ﬁgsﬁfé%’geq%%%ﬁﬁ?ﬁ assemtb?y; and”

attaching the cleaning cart to the second cleaning vessel assembly.
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