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Field Of The Invention

The present invention relates generalily to electronic
device manufacturing and is more particularly directed to the

20 c¢leaning of process chamber components.

Background Of The Invention

In semiconducteor, flat panel and solar power panel
manufacturing processes, various films are deposited on the
surfaces of substrates. In the course of processing the

25 substrates, equipment ({(and/or the chambers}) used to deposit
the films may also become unintentionally coated in the
deposited film. Offten an in-situ c¢leaning process may be used

to maintain a clean and consistent chamber environment.



equi pnment conponents may need to be renoved and cl eaned. Summary O The
Invention 5 In one aspect a nethod of cleaning an el ectronic device
manuf act uri ng process chanber part is provided, including a) spraying the
part with an acid; b) spraying the part with DI water; and c) treating the
part with potassi um hydroxi de. In another aspect, a spray cl eaning apparatus
for 10 conponents of an el ectronic device manufacturing process chanber is
provi ded, including: a) a support nenber; b) a spray nozzle attached to the
support nenber; c) a cleaning chem stry supply; and e) a conduit adapted to
convey €bwaneng swmmﬂdmn$)aﬁrinﬁaﬂna clleaniing ¢henbstpyssippey ¢0 ihe spray
15 nozzl e; .wherein_the spray no e attached to the_support . nenber is
adapteanol?%%%f %FE%P éﬂi%%bé%ﬁﬁlgﬁg |§£ea§ég?é88?% Girect a spray of
cl eani nggahgmest r&ozﬁl@a:)ﬁélets inderayd afo ar ekaeterankaddevigeesmnuf act uring
process chanber conponent froma plurality of directions. 20 In yet another

aspect, a spray cleaning apparatus for conponents of an el ectronic device

manuf ac sufmagy POOCESS Imheitidn i S provi ded which includes: a) a cl eaning
tank; b) a plurality of spray nozzles connected to an arm c¢) a nounting

devite adapted &0 hodgkdr pr atessod haharaeorgoaant leasikdei & hee?b:4 ank; and
d) a cleaning chem stry supply connected to the  spray, nozzles; mhereln t he
armis BARPLRAtEHI DR QHS S oo PALEs [ FoPdPTYétEda SPFayIibtd ctleani ng

chem sty r@% ihBecchanber wf%HW&H“ggmir@ﬂ‘%p959ﬁﬁg EMeoﬁaQtrﬁ§Eh0®§ Nuner ous
ot her aspecis are provided in accordance wth™ 30 these and ot her aspects of

the i nveatedn. aGliher fesauies Wil paXtaspébt voshsshemphegdenridavention will
become nore EH'&Xother aspect, a spray cleaning apparatus for

10 components cf an electronic device manufacturing prccess
chamber is provided, including: a) a support member; b)) a
spray nozzle attached to the support member; c¢) a cleaning
chemistry supply; and e) a condult adapted toc convey cleaning
chemistry from the cleaning chemistry supply to the spray

15 nozzle; wherein the spray nozzle attached to the support
member is adapted to rotate and to move linearly and is
adapted to direct a spray of cleaning chemistry to the
interior of an electronic device manufacturing prccess chamber
component from a plurality of directions.

20 In yet another aspect, a spray cleaning apparatus for
components of an electronic device manufacturing process
chamber is provided which includes: a) a cleaning tank; b) a
plurality of spray nozzles connected tc an arm; c¢) a mounting
device adapted to hold a process chamber component inside the

25 tank; and d) a cleaning chemistry supply connected to the
spray nozzles; wherein the arm is adapted to move the spray
nczzles to direct a spray of cleaning chemistry at the chamber
component from a plurality cf directions.

Numerous cther aspects are provided in accordance with

30 these and other aspecis of the invention. OCther features and
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apparent fromthe follow ng detail ed description, the appended clains and
t he acconpanyi ng drawi ngs. Brief Description of the Drawings 5 Figures IA -
E are a schematic illustration of a method for cleaning or reclaimng a
process filmcoated conponent according to one of the enbodi nents of the
invention. Figure 2 is a flow diagram of a cleaning nethod of the
invention. 10 Figure 3 is a flow diagram of a nethod of controlling chanber
conponent tenperature during cleaning chem stry spraying. Figure 4 is a
schematic drawi ng of a chanber conponent spraying apparatus of the
inventi@ﬁpeESSFbgutbe5prssanscimw&nﬁIpnhwﬂﬂln@e@bm&nmpherfohamber conponent
sprayi ng_apparatus of the_i entlon 6 is.a,sche iC dramﬁn

2ot her SERBRGEE FEaMpbhente ST Al hg ST &5t 1Bk avent: BRESHIGar e 7 i s
a Schen&umedramungh@fa@@@@ﬁﬁﬁy&ﬂ@udxawlﬁ%% .conponent sprayi ng appar at us of
the invention. DETAI LED DESCRI PTION In order to recondition process chanber
conponents, the conponents nmay be dipped into an acid bath to renove an

uni nt enBraagl pesatipgion &£l the Theawidigk bath di p, however, 25 nay result in
a violent reaction which nay be undesirable. Also, a trenendous anount of
heatsmay be ptodueedlhy-thezré¢ eacddromaso d Ratlvatehbihibar offey hetneeded to
cool the process to an operating tenperature _at which the equi pnent is not
over hé&?e&leénhﬁﬂl?Foﬁ%?%?lm%%% URTREHS drnal™ €6at-FAgCERPPRBMBqUi prent

according to one of the embodiments of the invention.
Figure 2 is a flow diagram of a cleaning methcd of the
invention.

10 Figure 3 is a flow diagram of a method of controlling
chamber component temperature during cleaning chemistry
spraying.

Figure 4 is a schematic drawing of a chamber ccmponent
spraying apparatus cf the invention.

15 Figure 5 is a schematic drawing ©f another chamber
compcnent spraying apparatus of the invention.

Figure 6 is a schematic drawing of another chamber
component spraying apparatus of the invention.
Figure 7 is a schematic drawing cof ancther chamber

20 component spraving apparatus of the inventicn.

DETATILED DESCRIPTION

In order to recondition process chamber compenents, the
components may be dipped into an acid bath to remove an
unintentional ¢oating or f£ilm. The acid bath dip, however,

25 may result in a viclent reaction which may ke undesirable.
Also, a tremendous amount of heat may be produced by the
reaction sc that a chiller may be needed to cool the process
to an operating temperature at which the equipment is not over

heated.



may not be even. For exanple, in the case of physical vapor deposition
(PVD) chanbers, there nay be a source or target naterial at the top of the
chanmber, a substrate at the bottom 5 and shields which extend fromthe
target to the substrate around the interior of the chanber. The top of the
shields near the target or source nmay accunul ate a thicker, denser coating
than the bottom of the shields near the substrate. Wen a dipping clean
process is used, very often the thick 10 areas of film accurnul ati on may not
be fully cleaned while the thin areas may be over-etched. Over-etching may
damage the aHdékdsnahtly prayheausenfartturenalnicebentigonal teeatgngsméo: shed

onto a substrate being prQcessed. Shedding of particles onto a substrate
may cau@@ydEchPg ?ﬁeghe UbsTF ARG hat FérGeP 1B ¥RecalpEerat e

i noper atie¥es i Hepge (peont i Mad + HN QUL Alay $eda BBLRE: SSUEEORL
manuf acturers of seni conductor devices, flat anel displays and sol ar power
panel s. ™MAkEréathat ablod et exaphl B petitagines t ¢ sHEs§kirERddtorha PYD-ohanber

't vl he anpealaledod hal. ather. shanher. coppogants. 20p(sucheas shadow

rings, contact rings, clanp rings, substrate supports, ower heads,
f acepl abesundt thy finvarbdthert deposittamtrer .pr dbessey Eifncthadshyetdiem cal vapor

deposi tions ggVD% and_ electro Iatin%%:na accunul tekunintentional coati ngs
that p8FFEdTesl F§Pebuft e ¥%EST tUf% éﬁWﬁ&? Ei Rewi'$&S&t cAFRG®25 processes
(such agongaseyi YRahonnetshi fgm SpuiiLrsrgt-ahisngcandtnhel echseebedi ng) may al so

result in an accumul ation of etching by-product filnms on the chanber
conmponeMf&Tt RafliRBy" P eglif?R PEXCSTT U TIEEW ngerTheTprBsEne FRvehti on

proypdes aBLhQEs rang QE@&E&} 481 E0Tma PG 2! @aNichg 160at bagsyf rAM Lhe,sur faces

of processing equi pnent. e applicants have di scovered that by spraying a

cl eani nghin areas may be over-etched. Over-etching may damage the
shields and may cause future unintentional coatings to shed
onto a substrate being processed. Shedding of particles onto
a substrate may cause defects 1n the substrate that may render
15 the substrate inoperative. Hence, contamination control is a
major issue for manufacturers of semiceonductor devices, flat
panel displays and solar power panels.
While the above example pertains to the shields of a PVD
chamber, it will be appreciated that other chamber components
20 (such as shadow rings, contact rings, clamp rings, substrate
supports, showerheads, faceplates, etc.) from other deposition
processes {including chemical wvapor depositions (CVD) and
electroplating) may accumulate unintentional coatings that
periodically require ex=situ cleaning. Likewise, etching
25 processes (such as reactive ion etching, sputter etching and
electroetching) may also result in an accumulation of etching
by-product films c¢n the chamber components that may require
ex-situ cleaning.
The present invention provides methods and apparatus for
30 cleaning coatings from the surfaces of processing equipment.

The applicants have discovered that by spraving a cleaning

4



4 chem stry onto a part, rather than by dipping the part into the cleaning
chem stry, enhanced cl eaning of processing equipnent parts may be obtai ned.
The enhanced cl eaning may be obtained with less etching of the parts

t hensel ves and with 5 | ess etching of any intentional coating of the part.
Fol l owi ng the spraying of the cleaning chem stry onto the part, the part
may then be pressure washed with DI water, for exanple, and then nay be
treated with potassium hydroxide. Finally, the part may be re-rinsed with
the DI water. 10 FIGS. 1A - 1E are a schematic illustration of a method for
cl eani ngheor stegl ahhing) varpr ocesiser i i dat ed ppamgonért paaccondbng to one
of the %%%oghnent% of . t he %nventiﬁn. Ige starting point in ,FIG 1A may be a
chanber "CEMpORSAE I 162 AS khknber FEiporent Y bé REG&SFPoRPal uni num

st ai nl essuithestephrot Aagepantstafidd t heHuuposesaf ctbk:siayampl eset he
chanber conponents naX be made from alum num Typically, new chanber
conponePda1nsdnytBel efft @RERBRAI PV W &red witt iR ™8 <4556 A§I10AR This may be

refesred . RecgiRgasrafnyi Dhentional: cealding - fThecoating 20 may, for
exanpl e, be a proteéctive ¥ayer, or a layer which gives the conponent proper

el ectri dalllprwéper thessinapiderof othdeclmmpatd shemiistthy va opltasfheenvi r onnent .

I n addi ti.on, coatin monimze contam.natiqn,of _substrates within
the  cndindr. “CePfAf ehtT onht ” CoatiHg 00 FE L own it P& 4RE e 557 25
("TWAS" execoatlengaoll aham Aam beoppeitedivckel poralsybdenugdrexidainc, for
exanple._ O her intentional coatings may be used. As _the nane suggests, the
TWAS codtiPAg gr oEBSsPARY PA¥I R-er T Wol "SAT &8 Shhiték 0r WR&RTel ectric arc.

Mol £ gn net al pwhischypesul (S rEromdigndd na MRk Wohes smay mhenggom zed by
conpressed air
for cleaning {(cr reclaiming) a process-film coated component
according to one of the embodiments of the inventicn.

The starting point in FIG. 1A may be a chamber component
102. A chamber compconent may be made from aluminum, stainless

15 steel or a ceramic. TFor the purposes of this example, the
chamber components may be made from aluminum.

Typically, new chamber components 102 may be
intenticnally covered with a coating 104. This may be
referred toc herein as an "intentional ccating." The cocating

20 may, for example, be a protective layer, or a layer which
gives the component proper electrical properties in order to
be ccompatible with a plasma envircnment. 1In addition, the
coating may minimize contamination of substrates within the
chamber. One intentional coating 104 is a twin wire arc spray

25 (“IWAS”) coating of aluminum, copper, nickel, mclybdenum, or
zinc, for example. Other intentional coatings may be used.

As the name suggests, the TWAS coating process may include two
wires which form an electric arc. Molten metal which results
from the arcing metal wires may be atomized by compressed air

30 and sprayed upon a component to form a coating. The resulting

intentionally coated component may have a roughness which

5



30 and sprayed upon a conponent to forma coating. The resulting
intentionally coated conponent nmay have a roughness which 5 pronotes
adhesion of PVD naterials to the conmponent. This nay help prevent
unintentionally coated PVD materials from breaking off and contam nating
the surface of a substrate. Oher conponents, such as the ones listed
earlier, may al so be 5 coated by a TWAS processes. Likew se, adhesion of
ot her process materials (such as, for exanple, CVD filnms, and etching
by- products, etc., as discussed earlier) may be enhanced by the TWAS or
ot her 1 ntemtooraladoatiarg.ofTHYnexttelrayés maythe ¢dep@ceumul atreids pragecess

mat eri al 0 layer .or unintentional coating 6. Dependi ng upon the
equi prent S TRy ‘feqth&%@@g&@?aagﬁ Sﬁa%ﬁg g‘éﬁirb?ﬁe% 1a %elgr i nt enti onal
coating pRégrim) JBY MR borComIPAtasguIHkatedra & osess Suddw-ddr PVD

equi prent may include copper (Cu), ruthenium (Ru), alumnum (Al), titanium
(Ti) andPehel i ¢EHUENS nisvahdés( TER) Onept Ahe bad t emgbteh (M8 %2 ldd beant al um

(Ta) s andiored any al umaly tigleLTaN . Lpbntent i oaal. cgatings,gn. et chi ng

equi pnent are usually polynmeric. Unintentional coatings on chanbers may
be sili conockoxindhesidliscosuan s, déprsiekacphe pxyvid t i des, sitdd con car bon,

doped silicon 2Q oxide oxygenat ed silicon carbon films (often referred to
as Si Co?ﬂ%gh]r%‘ prLfﬁﬁ{ctjfé f %%é:t ' cPEafiiguoroF et &t hi g %% akes pl ace.
Her e t heegthander worpenamasl@®? wichBri nhesht 08ah1 104t ang, uni ntenti onal 106

coatings or films is exposed to a 25 cleaning chem stry spray. This cl eaning
chenistry spreiif 8K prigfeer 8/t 81 FheeABTEMBE 2 bR E P TPE ThittiéHtiddnal coati ng

106 g5 coppared o e dinkent i.9nal ngogbkNg BO4e ) oruchanher
equipment, and/or the processes run on the eqguipment, the
unintentional coating material may vary. Common accumulated
procass films in PVD equipment may include copper (Cu),
ruthenium (Ru), aluminum (Al), titanium (Ti) and/cr titanium

15 nitride {TiN), titanium tungsten (TiW) and tantalum {Ta)
and/or tantalum nitride (TaN). Unintentional coatings on
etching equipment are usually polymeric. Unintenticnal
coatings on CVD chambers may be silicon dioxide, silicon
nitride, silicon cxynitride, silicon carbon, doped silicon

20 oxides, oxygenated silicon carbon films (often referred to as
SiCOH) .

In FIG. 1B the first cleaning or reclaiming step takes
place. Here the chamber component 102 with intentional 104
and unintentiocnal 106 coatings or films 1s exposed to a

25 cleaning chemistry spray. This cleaning chemistry spray may
preferentially remove or etch the unintentional coating 106 as
compared to the intentional coating 104 and/or chamber
component material itself. Continuing with the PVD shield
example, the unintentional ccating 106 may be TaN/Ta and the

30 intentional layer 104 may be a TWAS deposited aluminum layer

on an aluminum chamber component 102. Spraying the cleaning

&



conmponent material itself. Continuing with the PVD shield exanple, the

uni ntentional coating 106 may be TaN Ta and the 30 intentional |ayer 104 may
be a TWAS deposited alum num | ayer on an al um num chanber conponent 102.
Spraying the cleaning 6 chem stry on the conponent, as opposed to dipping
the conponent in the cleaning chem stry, may have several advantages.
First, with a spray, the direction of the chemcal can be nore readily
controlled. Therefore, areas 5 with thick unintentional coating (such as the
top of a PVD shield) can be exposed to a chem cal for a |longer tinme than

ar eas ofchehintugi nhenhe onakpcoatt Ng:s Aggarsdidngloy diphenthicek areas of

uni nt ent.i onal atin be conpletely or substantially cleaned w thout
over-etgﬁpﬁﬁnﬁﬁg fﬂlﬁh %ﬁ%a%*ng %ﬁ?ﬁﬁ%%%ﬁﬂ|Wﬁ¥akagﬁaﬁﬁﬁﬁra&or exanpl e, it

may takededhya30s.M nutes, tRifeMDVE: B hidhUniitentibanalr epating, whereas it
may take about 2 hours to renove a thick or dense unintentional coati ng.

Addi t i oif8EMy CadpFali g BOoERerfdl Lo Iless @ﬁ@ﬁﬁé&Fethaﬁeéﬁpplng into a
chengcalegt@h 2€Sun gEeﬁ% éf’cégzganEQ%hp QCeH %%éuB%e 2apfgw gal l ons of

chem cal (which can e collected an ecycle via an tomat ed spray
syst em) shikérdéasan batQXpaye@sEDZchakMGn§ diborchedocgker Aimprayanprocess
al so generatesﬁggﬁs heat han a dj ppi ng bath proc ss .and he ef0£ t he

spray procéss® be B%f% R 9-a C8ﬁ||P8}Yna§ Aot "beXr equi r ed

in Spraﬁr%ﬁst@ﬂBunLﬂtéﬂﬂﬁoﬁéiKﬁbiﬁiﬁ§I@ﬁr&QecﬁﬁgaémblynwgntlOn portions of
a chanber conponent which have not accunul ated unintentional coating may be
masked $YPEREDTEIAELEI BAARRYS ChEM @l &P A Chwidel th6t TBEBhatRas chhnber

Conp@neﬁklﬁEeBbgthEe@&é@fﬁé.25F5¥Egﬂéﬂble, it may take conly 30

minutes to remove a thin unintentional c¢oating, whereas it may
take about 2 hours to remove a thick or dense unintentional
coating. Additionally, spraying a chemical may use less
chemical than dipping into a chemical bath uses. Fcor example,
15 a spray process may use a few gallons of chemical (which can
be collected and recycled via an automated spray system)
whereas a bath may use 20 gallons of chemical. 2A spray
process also generates less heat than a dipping bath process
and therefore, the spray process may be safer and the use of a
20 chiller may not be required in spray systems.

In some embodiments of the present iInvention, porticons of
a chamber component which have not accumulated unintenticnal
coating may be masked so that the cleaning chemistry spray
will not etch the chamber component or tThe intenticnal

25 coating.

The spray chemistry may vary depending upon the identity
of the unintentional film 106, the intentional film 104 and
the substrate 102. For the example of a PVD Al shield with an
Al TWAS layer and a TaN/Ta unintentional ceating, an effective

30 selective chemistry may be 15:85 ratio of hydrogen fluoride

(HF) to nitric acid (HNO3) or the same ratico of hydrogen

7



The spray chem stry may vary dependi ng upon the identity of the
unintentional film 106, the intentional film 104 and the substrate 102. For
the exanple of a PVD Al shield with an Al TWAS | ayer and a TaN Ta

uni ntentional coating, an effective 30 selective chemstry may be 15:85
ratio of hydrogen fluoride (HF) to nitric acid (HNO3) or the same ratio of
hydrogen 7 chloride (HCl) to nitric acid (HNG3). The nitric acid may be
comerci al grade which nay provide a cost benefit. The ratio nmay vary
sonmewhat, a 20:80 ratio of the same constituents nay also be effective for
sel ecti velerifippi ﬁ@lbftd'aNﬁ'Jaiti roracan(BNC;) & cBat i myt o C corpbrent beOne of
or di nar %Oskl I !:1a g&m t or chaanberroV O1ean| n S\%A 10 ?e abI torggl ect a
chanmber “EI'é&ni ng~s ray ch em stryyt?asedTL upon e “nat ure " of }fl unt it ent i onal
106 andmigt eatiyonahedR4t, coatd ngs and d hed makeshak \Abnehltoémsstrh@y substrate
102. 10 After conpletion of the process in step 1B, orit i f not
all of ﬁﬂréouHFn?gﬁ??Bh‘é? c¥ats Cfdé’erraﬂfr&é’prlé‘ﬁo\?éd“ﬁgﬁ] {fﬁﬁmt%ﬁ‘&k}ry

accupul atadipreas (4Qpoointhe shield near a source/target, for exanple),
while the thinly coated areas may not be over-etched. 15 In step 1C, the

conmponent i sOpewef wadhedrw $hi Dl J\/Vatcéﬁpostl@llo@rrﬁ@émbﬁé @ﬂéamﬁ@ Ehehi stry

and perhap Y. i h n nt ent i onal
coati ngB%OébigTaﬁvng%,fe?Pn;e%é%?e? © nS'L é( %P ?\Eg egs%€% washi ng
step campwar yhai detyrefmbmlﬁe@mrﬁmﬁﬁﬁﬂcmaﬂ |106Hemﬂvententzosa201@é<pect ed
that for st ap |ons 1000

i ntenti SHQ L %ﬁa VRS A "HT]cﬁh &{gﬁp%gl)e %Péﬁlﬁgggh%th a I:thute

potassi um hYﬂEQé}:d@oﬁﬂﬁ:@ﬁlorﬁn ¥t W phecdegriee satapdlllsut ERA ARyovary, from
about 6% KOH up
if not all of the unintenticnal ccating 106 may be removed
from the thickly accumulated areas (top ¢f the shield near a
source/target, for example), while the thinly ccated areas may
not be over-etched.
15 In step 1C, the component is power washed with DI water
to remove the ¢leaning chemistry and perhaps to remove some
(if any exists) of the remaining unintentional cecating 106
(TaN/Ta, for example). The pressure of the pressure washing
step can vary widely, from 500 to 2000 p.s.i. However, 1t is
20 expected that for most applications, 1000 p.s.i will suffice.
In FIG. 1D, the intentional ccating 104 (TWAS Al, for

example) is removed with a dilute potassium hydroxide (KOH)

oe

mixture. The degree of dilution may vary from about 6% KOH up
to 25%KCH. The KOH may be spraved on the component, or the

25 component may be dipped in a bath of KOH. Likewise, if any of
the unintentional coating 106 remains on the chamber component
102, it is expected that the KCH step will under-cut the
fragmented unintentional coating 106. Such undercutting may
help to remove any remaining fragmented unintentiocnal coating

30 106. For a component the size of a PVD shield it is expected

tc take about 60 to 20 minutes to remove the intentional

8



to 25%CH. The KOH may be sprayed on the conponent, or the 25 conponent nay
be dipped in a bath of KOH Likewise, if any of the unintentional coating
106 remai ns on the chanber conponent 102, it is expected that the KOH step
wi |l under-cut the fragnented unintentional coating 106. Such undercutting
may help to renove any remaining fragnmented unintentional coating 30 106.
For a conponent the size of a PVD shield it is expected to take about 60 to
90 mnutes to renove the intentional 8 coating 104 with a dilute KOH
treatnment. The conponent may be washed with DI water at about 40 p.s.i

f ol | owi ngeehen®OH 4 twisdt rertilutre KOG tirEathentl eafled canpoment n{RVRsshi el d,

for 5 exanple) is. .t y f.or_grit-blasting and an licatio a new
i ntenti o‘r’%‘g?h? ay"élrtkig[gp(% %\t Eﬁbr?ut%héloegaﬁpﬁe%%fg‘g% t}%‘ﬁin%(ﬁ%) so that the
conponentreatmderre-installed in a processing chanber. Details of the

grit-blasti ngbrE)r ocess and deposition of the intentional |ayer can be found
in commonly 18 owHed ¥ Shopst'eancs, sporaretby (PYpi shkdkdskic®et al ., filed on

July 517, 0 20031 e pnds U5 g Pt gnt56,:9332308 18! 8040Yn Popl 0! kKokywski s el al .,

filed on March 13, 2002,” which are incorporated herein in their entireties
for all parposesntiiGy lgver PG |(THéSr dtle anclheanéngnpet hotl ofPilhe 15

i nventiop, a jt f.fect..on a surface of conponent.-FLG_2 is a flow
di agram 8?1\?)%%} e%%gtdk}aﬁten heofcc{ Leém((:elnearcflarxilg%rereifﬁoanigf)ll%cf1 t'he' i nventi on.
Met hod 2PBobegs nsg | dhadlep 2022edailst e t23@4gratcobponend poobes<claaned is

provi ded wherein the. conponent has an uni ntentjonal II%igi)ati ng. The

uni nt ent FORAFL 2P it i WY CtTBSpoRdd tLaYPayErN 198 BPURY G RN Fhe
cl eani NgowREQCESS. NBY: 505 e 2t hought, ebpasiackgskai &t ngy pr ocessy Qn @

July 17, 2003, and U.S. Patent 6,933,508 also by Popiolkokwski
et al.,, filed on March 13, 2002, which are incorporated herein
in their entireties for all purposes.
FIGS. 1A - 1E illustrate a cleaning method of the
15 dinvention and its effect on a surface of a component. FIG. 2
is a flow diagram cof one embodiment of the cleaning method 200
of the invention. Method 200 begins in step 20Z. In step
204, a component to be cleaned is provided wherein the
component has an unintentional coating. The unintenticnal
20 coating corresponds to layer 106 of FIGS. 1A-E. The cleaning
process may also be thought of as a reclaiming process or a
stripping process. The component may also have an intentiocnal
coating on it located on the component but beneath the
unintentional coating. The intentional coating corresponds to
25 layer 104 as discussed with reference to FIGS. 1A-E.
In step 206 of FIG. 2, the component having an
unintentional ccating is sprayed with & cleaning chemistry.
The cleaning chemistry may be a selective chemistry whereby
the cleaning chemistry may etch the unintentional coating 106
30 faster than it etches the intentional cecating 104.

Alternatively, if an intentional coating 104 is nct present,
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stripping process. The conponent nmay al so have an intentional coating on it
| ocated on the conponent but beneath the unintentional coating. The
intentional coating corresponds to 25 | ayer 104 as discussed with reference
to FIGS. IA-E. In step 206 of FIG 2, the conponent having an

uni ntentional coating is sprayed with a cleaning chem stry. The cleaning
chem stry may be a selective chem stry whereby the cleaning chem stry may
etch the unintentional coating 106 30 faster than it etches the intentional
coating 104. Alternatively, if an intentional coating 104 is not present,

9 t he seltectselecchem sheyimayyehah ¢theh wilatenintenaliceeadt icegtifgster than it

et ches the co nent. The chem stry used woul be the sane as ex ined in
conjuncp'@ﬁ?aﬁrgﬁaﬁléFl%Fcﬁf?eF%eS?%¢P3ﬁﬁft”nogﬂ“?fﬁ%ﬂﬁlﬁﬁrw BFeghﬁoﬁkgunu!ated
layer widd the Samhemayedxplamtbeicopponatsidm «ste@p rF2@8,18t heageaponent is
sprayed with high pressure DI water. The pressure washi ng renoves the

chem cals$efr gt stept206 anl may Phoseh afreRdre dmyedni'dténPronal coati ng

mat egi al . g enal n%@gmagggrcgﬁﬁgnggg: 10 In step 210, the conponent is exposed
to a dilute K m xture. e mxture concentration is as explained in

conj unction Vint stEpGZ08D. thhecomxboue et ney dye-ssprayed hom ihe preoapoaent or
the co ent. _nmay dipped in a bath of KOH If the spr thod is used,
the KOTEr SAtSdn nas BEBEFUFR PASTIE: CHA TRshdt GRe A ParnaE el y the
conponendt gy olge anBy Rd vt 0ooaefepad at @napparal Us ilnd dreceinve KoHtthgat ment

(either spray or bath). The KOH treatnent may strip the intentional coating
from t h&SipdtertMaLRifHe2ebRPoRkPR Hdes not have an intentional coating

(104p0f FIG 1}) stbReni8t epnd PBYobSent is exposed to a dilute KOH

mixture. The mixture concentration is as explained in
conjunction with FIG. 1D, The mixture may be spraved on the
component or the component may be dipped in a bkath c¢f KOH. If
the spray method is used, the KOH treatment may occur in the
15 same apparatus. Alternatively, the component may be moved to
a separate apparatus to receive KOH treatment {either spray or
bath). The KOH treatment may strip the intentional ccating
from the component. If the component does not have an
intentional ccating (104 of FIG. 1), then step 4 may be
20 omitted.
In step 212, the compcocnent may be rinsed with DI water
following the treatment with KOH.
Finally, in step 214, the newly cleaned component is
ready to be reconditioned. The reconditioning process may
25 include grit blasting the ccmponent and the application of a
new intentional coating. Reconditioning processes are
discussed in more detail in commonly owned U.S. Patent
6,812,471 by Popiolkokwski et al., filed on July 17, 2003, and
U.S5. Patent 6,933,508 also by Popiolkokwski et al., filed on
30 March 13, 2002, which have been previously incorporated herein

by reference.
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20 omtted. In step 212, the conponent may be rinsed with D water
followng the treatnent with KOH Finally, in step 214, the newy cl eaned
conponent is ready to be reconditioned. The reconditioning process may 25
include grit blasting the conponent and the application of a new intentional
coating. Reconditioning processes are discussed in nore detail in commonly
owned U. S. Patent 6,812,471 by Popi ol kokwski et al., filed on July 17,
2003, and U.S. Patent 6,933,508 al so by Popi ol kokwski et al., filed on 30
March 13, 2002, which have been previously incorporated herein by
reference. 101ELG3 8sis &létowiaiagr arhivli clepdepiscies matietlhdd0300 of the

i nventi for_controlling the t erature of a _chanber. _copponent while the
conpone%@eiénggpﬁéogp%3§e O%f%%fgﬂé ggﬁ?ﬁﬁmmgﬁgﬁﬁgﬁrﬁﬁ An“exanpl e of such a
sprayi ngcsbepemaywhel st €pe 206mbodniFliG bbinthepratkadwhegi ascivastep 302. In
step 304 _the chanber conponent is sprayed with a cleaning chem stry at an
initial FEBwSFa¥e. FReSTATRTAl OF | DT &t SRFRY 1HE ﬁ§§@dmé§o%eaﬁteﬁp%? tor's

j udggent, forrrERY 2be bRsed-HPON PLyOLs EXPerdLNeS o SPraYyisgySshAll ake conponent s
with simlar cleaning chemstries. 10 In step 306, a tenperature of the
chanber ckemperenrnpsnentassr sl avd erindt ivallpantihg coppésarur eLtofnt he

cleaning,;ehefi siry MRY_be ppaspred gs Jlofnains fromascleaning,tagk. In
step 308, 'the neasured tenperature 1s conpared to d arge? t enperature or
t enper atopeeatandge. ji3ghbet t ar gedy tlenperatdungcor praoge epyrbhensel ected to

increase the etch.rate of the unjintentional. coating 106 agd to decrease the

etch rat@T6¥ PHeSHit SAT | BRAPOLTALT MYy o4 ‘dhdFdr cleaning chemistries.

10 In step 306, a temperature of the chamber component is
measured. Alternatively, the temperature of the cleaning
chemistry may be measured as it drains from a cleaning tank.
In step 308, the measured temperature is compared tTo a target
temperature or temperature range.

15 The target temperature or range may be selected to
increase the etch rate of the unintentional coating 106 and to
decrease the etch rate of the intentional cocating 104 and/or
the chamber component material 102. Another way tce state this
is that a target temperature range may be selected to cbtain

20 an acceptably high etch rate of the unintentional coating 106
and an acceptabkly low etch rate of the intentional coating 104
and/or the chamber component material 102. Thus, for any given
cleaning chemistry, two curves may be drawn: one which plots
unintentional coating etch rate versus temperature, and the

25 other which plots intentional coating and/or chamber component
etch rate versus temperature. A temperature range may then be
chosen which gives acceptable etch rates of the unintentional
coating 106, the intentional coating 104, and the chamber
component material 102.

30 If the measured temperature is found to be greater than

the target temperature range in step 308, the method may pass
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t he chanber conponent material 102. Another way to state this is that a
target tenperature range nmay be selected to obtain 20 an acceptably high
etch rate of the unintentional coating 106 and an acceptably |ow etch rate
of the intentional coating 104 and/or the chanber conponent material 102.
Thus, for any given cleaning chemstry, two curves may be drawn: one which
plots unintentional coating etch rate versus tenperature, and the 25 other
which plots intentional coating and/or chanber conponent etch rate versus
tenperature. A tenperature range may then be chosen which gives acceptable
etch ratessboépthkl uim ntreinth arted fleeatrang d@6Lheheleaténtyi onahicoat i ng 104,

and the,chanber ¢ npoqﬁqg mat er i al 10%. go IE %ge nmeasured tenperature is
found t 658 Great et tHEh “TheREgeE Cénparaf il t ange™ P stept 308, the
met hod @eytpassd. 1ITH® sdepp Bl dm pehisel bthexf tewstrabezof fhers!gani ng
chem stry is decreased, and the spraying of the chanber conponent is

cont i nuEETPTHRE MR hbtl THEFIRaEEEs back to step 306 where the tenperature is

re-mpasured. 1p Lfstep 308 e g lemperat ucechanfionnd 89txlo be oreater
than the target tenperature range the nmethod nay pass to step 312 where the

nmeasur edreenper@tar etlis gajet conparedureorehget angetetenperay wass ange. | f

t he neagureg tegP%rqgure‘tis f ound bn steg 3%2 to. be_| ower éhan t he target

t enpera orédti ru d@ ?Wﬁarﬂﬁfﬁﬁfﬁ%ﬁf p§§§P SasPES §i4§g?ﬁn5?e$P%fF, the flow
rate of tbhehel eanieg eherd sityrd Saner.easedcapdntheuspd ayénger Hfuidhe chanber
conponent is continued. Fromstep 314 the nethod passes back to step 306

where the FeRperat ut el 3 re-tanbis e@r E55P1 TR BEERSB12STRHE s ur ed
temper at-Whgei nd oGh 4P RE pass to step 314. In step 314, the flow

rate of the cleaning chemistry is increased and the spraving
of the chamber component is continued. From step 314 the
nethod passes back to step 306 where the temperature is re-
measured.

15 If in step 312, the measured temperature is found to be
within the target temperature range, the method may pass to
step 316 in which a determination is made whether the step of
spraying the chamber component with cleaning chemistry 1is
complete, The decision whether the step of spraying the

20 chamber component with cleaning chemistry is complete may be
based upon a duration of spraying, an observation of the
chamber component, or on any other suitable method of
determining whether the chamber component has been cleaned cf
all, or a substantial portion of, the unintenticnal coating

25 106,

If, in step 316, it is determined that the cleaning
chemistry spray step is not finished, the method may pass to
step 318 where the sprayving of the component with the cleaning
chemistry is continued. The method may then pass to step 306,

30 and the method continued until such time as a determination is

made in step 316 that the cleaning chemistry spray step 1is
12



within the target tenperature range, the nmethod nmay pass to step 316 in
which a determ nation is made whether the step of spraying the chanber
conmponent with cleaning chem stry is conplete. The decision whether the
step of spraying the 20 chanber conponent with cleaning chem stry is

conpl ete may be based upon a duration of spraying, an observation of the
chanber conponent, or on any other suitable nethod of determ ning whether

t he chanber conponent has been cleaned of all, or a substantial portion of,
the unintentional coating 25 106. If, in step 316, it is determ ned that

t he cl eannnghedhent st syclspriaye strep nies hoot mbiynpshedrot heepet hodvimenye pass to
step 31% mherghthe ggraying of the conponent with the cleaning chemstry is
cont i nu&d® #tHod may then pass to step 306, 30 and the method conti nued

until such trRe astiRodet®r MNaticon J snayTRee uisBdstepz3&6umbhatnt besgl eani ng
chenistr% spray step is 12 finished. At such tinme the nethod may pass to
step 328Yfhéremethed ngt hoelf énds. 2Fhe net hod 300 of FIG 3 may be used to

accquliSh Skeg. goﬁsiQ §%ﬁéﬁ§¥fgxhﬂ§hi%bebf2a 5h§h€%r4cbﬁp@né599”atiP
draw ng of a chanber conponent spraying apparatus 400 of the I nvention.

Spr ayi ngrappanrat aspadg0ised0 beo ldew tigvpertfionm afiyrspiayi agestepitlescri bed
herein.4 ahgaspggyﬁggdaggafggygr4QP ma r%ei% t ank 4g%50£itQ§ AiKg.mhich
conpletePy entl 0ses”a conﬁ%neﬁ%l%orﬁé FeaHld 2657 a8%Ehd in'10Flc 4.

Al t er natheekyrat g apped &d tiss nEY0 appedle tothakanoopen thankiwe tdhacH ume hood
above it. The tank 402 may be used to clean ogne chanber conponent 404 at a
time ifCPHBlEh&MHEPTC Mo fionRINSTS &9 BfgE LEBRHBNAAT . 2 Al FRYHatiVel y, tank

40210  rIG. 4. Alternatively, the apparatus may appear to be an open
tank with a fume hcod above it. The tank 402 may be used to
clean cne chamber component 404 at a time if the chamber
component 404 is a large component. Alternatively, tank 402
may be used to clean a plurality of components simultaneously

15 if each of the plurality of components is small encugh to fit
within the tank 402 and small enough to allow the plurality of
components to be effectively sprayed with cleaning chemistry
without the plurality of components interfering with each
other. Spraying apparatus 400 may alsc include component

20 holding devices 406. Component helding devices 40& may be
hooks, tabs, shelves or any devices suitable to hold a chamber
component. Component holding devices 406 may be made of any
material which is impervious, or resistant, tc the cleaning
chemistries which are used tc clean the chamber components,

25 Spraying apparatus 400 may include spray nozzles 408
wnich are depicted in FIG. 4 as located along the left and
right sides of the tank 402. It will be understocd that spray
nozzles 408 may be located on any intericr surface of tank 402
or alternatively spray nozzles 408 may be suspended within

30 tank 402. Spray nozzles 408 may be connected to cleaning

chemistry supplies 410, which may in turn be connected to
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may be used to clean a plurality of conponents sinmultaneously 15 if each of
the plurality of conmponents is snmall enough to fit wthin the tank 402 and
smal | enough to allow the plurality of conmponents to be effectively sprayed
with cleaning chemstry wthout the plurality of conponents interfering

wi th each other. Spraying apparatus 400 may al so include conponent 20
hol di ng devi ces 406. Conponent hol di ng devi ces 406 nay be hooks, tabs,

shel ves or any devices suitable to hold a chanber conponent. Conponent
hol di ng devi ces 406 nmay be nmade of any material which is inpervious, or

resi st astleangnghehenheahi ngreechehd staricesi twHiléh alke thsedht occtieah ¢h2 chanber

conponents, Sprayin ratus 400 _may .i ncl.ude ray,nozzl es. 408 which
are depggtgaggﬁ EFG§OQQ%§P$§¢§ éﬁtﬁ éﬁﬁffﬁgaﬁéfﬁ gﬁgmlgFéﬁtng%%g of the
tank 40210t iw Whilbebandedstooshd hatatspr ayminezzkeand@8imaymbe becated on

any interior surface of tank 402 or alternatively spray nozzles 408 may be
suspend@daRi FAFR 3Bt AhRCUOZEP e TEANEY #H8™MHay fife SEBRAECE LB  t o cl eani ng

chent st theSURPhbEE A10an Y CondiRYs 4 1 LifSp IR CAAReGkedLEOLs4d. cl eani ng
chem stry recycle conduit 412. Al though conduit 412 "is shown as connected
to only one EPednihg?themsthy suppiged® pumpwidll paighdénrstesvd that a

simlar nnect.i b it ther. depi,cte Leaning chem stry
suppl y E%%.BE %%gﬂggg%%rgoc eéﬁfﬁ% CE%%?E Fg%égp%ﬁﬁés %E%aﬁggbbe used.
Condui t a#d2 remaysbe0¢onaecs s t onpune 414 anziceh 420 wurinh may be connected to

420 whi CHREE 0SS GRAREG F5° neUBUE B FamperaraFe SFLERERbes Lonponent
404140 and//er the temperatwre of Ay LCleaninng chemssthywhbahribows into
drain 416. Sensor 420 may be connected through signal

into drain 416. ensor 420 may be connected through signal

line 422 to contreller 424. Controller 424 may be connected

through signal line 426 to nozzles 408. Although signal line

426 is shown connecting to a single nozzle 408, it will be

15 understocd that signal line 426 may be connected to any and
all of the nozzles 408.

In operaticn, chamber component 404 may be suspended or
held in place by component holding devices 406. Once chamber
component 404 has been mounted, the operator or controller may

20 commence sprayving cleaning chemistry from nozzles 408 against
the chamber component 494. Component heolding devices 406 may
be connected to a rotating device (not shown} which may rotate
the chamber component 404 so that all sides of chamber
component 404 may be sprayed with cleaning chemistry.

25 Cleaning chemistry may fall tc the bottom of tank 402 and bke
collected by drain 418, from which the cleaning chemistry may
be pumped through conduit 416 by pump 414, The cleaning
chemistry may be pumped directly through conduit 412 to
cleaning chemistry source 410, or may first be filtered and/or

30 reconditioned prior to being returned to cleaning chemistry

scurce 410.
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line 422 to controller 424. Controller 424 may be connected through signal
line 426 to nozzles 408. Although signal line 426 is shown connecting to a
single nozzle 408, it will be 15 understood that signal |ine 426 may be
connected to any and all of the nozzles 408. In operation, chamnber
conponent 404 may be suspended or held in place by conponent hol di ng

devi ces 406. Once chanber conponent 404 has been nounted, the operator or
controller may 20 commence spraying cleaning chemstry fromnozzl es 408
agai nst the chanber conponent 404. Conponent hol ding devices 406 may be
connect ed toDarimgatmampmhn@ing(dpﬂraﬁh@wn)thhichmpayatotatef tine chanber

404 t hat d hanb t 404 d wth
C1 aani ngBRERT SOPYEo s WSy HroifEatry oy T &L -C5 LAY b5t om of -t ank 402

and be repblesteds bdoﬁifﬁbmé‘rl&z-flf rcﬁ;r@mile;hatlh@lﬁbeamng chephstry may be
punped t hrough conduit 416 by punp 414. The cleaning chem stry may be
punped GFFREERVITArobigH @ oHfIIte Y PR eEle 4R NG XERBHAP s r 2 59%F ce 410, or

may £i r%temggrgm@r&fi angior, 304 econdi t't%e@omemw RE NGof BT W rfg to

cl eaning chem stry source 410. 14 During the spraying operation,
t enper atlarecafet he tlvhardes @bn@bnemﬁ' ¢anayqbehﬁmasuredfbvms@nsor 420, and

reported Lo, cong er naI line 422, |f _t erature of the
chanber Sgnb%ﬁe 404éﬁgéiﬂék¥ 5§tt§mP§ﬁS§P5?UP£ gg t%ﬂ% Qture range,
t he contbabbeentvy) £ onrensd t@elcﬁ»e(‘af aasgdin tkheperataref of | oMnedr £heani ng

chem stry fromthe nozzles 408. Simlarly, if the tenperature of the
chanberraESﬁpoE%%t¢%¥ﬁF?%ﬂ@¥;Wﬁ%(ﬁﬁ@?aﬁgréétlﬁéﬁﬁéﬁgtﬁﬁet%? ¥ehpetfature

range, Fhe,copt £ bl Ll ey &ommnd and ReLeass i st Rest at 5081 scussed

above, the temperature of the chamber compconent 404 may be

measured directly. In addition, the temperature of the

chamber component 404 may be indirectly measured by measuring

the temperature of the c¢leaning chemistry which falls toc the
15 bottom of the tank 402.

If the temperature of the chamber compeonent 404 cannct be
raised into the acceptable temperature range by simply
increasing the flow rate of cleaning chemistry, the cleaning
chemistry mav be preheated before it is sprayed on the

20 cleaning chamber 404.

The nozzles 408 may be contreolled as a group or may be
individually controlled in order to place additionsl cleaning
chemistry on porticns of the chamber component 404 which have
a greater amount of unintended coating 106, and to place less

25 cleaning chemistry on portions c¢f the chamber component 404
which have a lesser amount of unintended coating 106.

FIG. - is a schematic drawing of another spraying
apparatus 500 of the present invention. Spraying apparatus
500 may be substantially similar toc spraying apparatus 400 of

30 FIG. 4, with the following differences. 1In spraying apparatus

500, the chamber component 404 is not suspended and/or raised
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10 flow of cleaning chemstry fromthe nozzles 408. As discussed above, the
tenperature of the chanber conponent 404 nay be neasured directly. In
addition, the tenperature of the chanber conmponent 404 nay be indirectly
measured by neasuring the tenperature of the cleaning chemstry which falls
to the 15 bottomof the tank 402. If the tenperature of the chanber
conponent 404 cannot be raised into the acceptable tenperature range by
sinply increasing the flowrate of cleaning chem stry, the cleaning

chem stry may be preheated before it is sprayed on the 20 cl eani ng chanber
404. TheynozzpesedD8hohyibe dontao 14 .as lasgeedp ohambyrbeompakwi dual |y

controll in order.to place additional _cl.eanin chem y on portions of
the cha grmﬁgn%%n%%?c %49%%ﬁgﬂLﬂHV%HEES§?eatngﬁﬁﬁgﬁ? §F5uﬁ?%t§%ded coating
106, andsta pbacethiesstiZd €L NG EhRRMkr Moan portions of the chanber
conponent 404 which have a | esser anount of unintended coating 106. FIG 5
is a schemat e @PamihtPof Eifot T KigayirRg *2&pparat usaB0be oPP e Rt 45t esent

i nveqtiQap; Sprayi pg appag ' Y. the sybstantial |y simijar,to spraying
apparatusmioo of 30 FIG.éﬁégaqiqgﬁgﬁ}oPﬁomjng di??grenées$£|n£%%raying
appar at lig 1150009t et Thiagrbers conporem 404 viisgneppsuspendedt andl/ 0IGr ai sed 15

b hol di ng_devi ces 406, . | d, ch 404, yray b
o) aced. SR U Rt HTE. SOl i) Bo80b iy 08" el Lo rbtaTS 1% Lhamber

conponerttédf4. than opeseén@ry 1:hen SEphayinrgtappasahysdbbdcenysbe. opetated 5
sinilarlg to the sgraying apparatus 400 of FIG 4, with the follow ng
di f f er ehBEBTaPhe t H2 I Ayt Mef Wppiridtius "5 60 E8f MEYGrotE et RRe®R@fber conponent

4041 gray cBepBhagedson &t abl @02 chemistry which may be sprayed
from nozzles 408 may reach zall exterior portions of chamber
component 4C4.

FIG. 6 is a schematic drawing of yet another spraying

apparatus 600 of the present invention. Spraying apparatus

15 600 may be substantially similar to the spraying apparatus 500
of FIG. 5, with the following exceptions. Spraving apparatus
600 may have an interior spray assembly €602. The interior
spray assembly 602 may include a cleaning chemistry source 604
connected through a conduit/support member 606 to a nozzle

20 608. Nozzle 608 may be similar to nozzle 408. The nozzle 608
may ke movably and/or rotatably mounted on conduit/support
member 606. In addition, or alternatively, the
conduit/support member 606 may be adapted to move the nozzle
608 wvertically and or rotatiocnally. Although only one nozzle

25 608 is shown, it is to be understocd that a plurality of
nozzles 608 may be used and attached to conduit/support member
606.

The controller 424 may be connected to the cleaning

chemistry source 604 by control line 610.

30 Althcugh the spraying apparatus €00 as depicted in FIG. §
may be based on the spraying apparatus 500 of FIG. 5, it
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rat her than suspended from conponent hol di ng devices 406. The turntable 502
may rotate which in turn may rotate chanber 10 conponent 404 so that

cl eaning chem stry which nay be sprayed from nozzles 408 nay reach al
exterior portions of chanber conponent 404. FIG 6 is a schematic draw ng
of yet another spraying apparatus 600 of the present invention. Spraying
apparatus 15 600 nmay be substantially simlar to the spraying apparatus 500
of FIG 5, with the follow ng exceptions. Spraying apparatus 600 may have
an interior spray assenbly 602. The interior spray assenbly 602 may include
a cl eanshgutdhem sinrgesowat B ttensectedntheppghatusohti ¢ f siighbord menber

606 to a nozzle 20 608. Nozzl.e 608 be simlar_to nozzl e, 408. The nozzl e
208 | el BB Lt e o P R AT b0 Rl T F Socaly thav oo 007208,

| n addi bk Oofed Ofi&d tef natd Mely ,arl et condukblsyppes tnBERDEr2 666 418l be
adapted to nove the nozzle 608 vertically and or rotationally. Al though
only oned#Beef - 25508 |G SO, S Vitd R0 Be tiRdersEHHAT t Hat CE S al ity of

nozzl es 608 My, by 41seth and il taghed te eonduhl/ SUPPoLt MRabeS:.606. The
controller 424 may be connected to the cleaning chem stry source 604 by

cont r ol th¢ neh@&liger 3oompbatrought Gdhe sprayi ng apparatus 600 as depicted in FIG
6 may be based on_t.he spg§%§n apparatus SQ it 16 shgyld be

f G _5,
under stood t %Iogﬁﬁg%iﬁ%ﬁﬂ ng™ a 6& éﬁ@éaEBGEOguglé§b4ma%3§ebo %ﬁ%ﬁ arly
nmodi fi edimThas] y sips ayian s @ppaat upp4@ oy 40becfoHIEL ed &w0d i ticd ude an

interior spray assenbly 602 that is dapted to spray cleaning solution on
t he int&Pfo¥io? %ﬁﬁﬁﬁﬁﬁu%l%%%ﬁghgﬁﬁ'4g4 &ﬁFPetPﬁegﬁgﬁﬁbﬂ%ﬁ} hol di ng devi ces

406 g ot @hRcticnality described herein. The spraying apparatus 600 of
FIG. 6 may spray cleaning chemistry on the interior pertions
of chamber component 404 through the nozzle 608. Cleaning
chemistry may flow frcom cleaning chemistry source 604 through
the conduit 606 to the nozzle 608. The interior spray

15 assembly 602 may be operated independently of the nozzles 408.
Alternatively, the interior spray assembly 602 may be operated
in conjunction with the nozzles 408,
During the spraying operation, the nozzle 608 may rotate
so that all interior portions of the chamber component 404 may
20 be sprayed with cleaning composition. The rotation of the
nozzle 608 may be accomplished by rotating the conduit/support
member 606 or by any other suitable metheod. In addition, the
nozzle 608 may ke moved in the vertical direction by raising
or lowering the conduit/support member 606, or by any other
25 suitable method.
FIG. 7 is a schematic drawing of still another spraying
apparatus 700 of present invention. The spraying apparatus
700 may be substantially similar to the spraying apparatus 400
of FIG. 4 with the following exceptions. Whereas the spray
30 nozzles 408 of FIG. 4 may be mounted on the interior walls of

the tank 402, the nozzles 408 of FIG. 7 may be mounted con arm
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t he chanber conponent 404. In operation, the spraying apparatus 600 may be
operated simlarly to the spraying apparatus 400 of FIG 4 and the

sprayi ng apparatus 500 of FIG 5, with the additional 10 functionality
descri bed herein. The spraying apparatus 600 of FIG 6 nay spray cleaning
chem stry on the interior portions of chanber conponent 404 through the
nozzl e 608. Cleaning chemstry may flow from cl eaning chem stry source 604
through the conduit 606 to the nozzle 608. The interior spray 15 assenbly
602 may be operated i ndependently of the nozzles 408. Alternatively, the

i nteri o/ 0gpr afhassembl 92 602y nay m@ummﬁianew,ﬁqbqummmmdhbmnshbWh)the nozzl es
408. Durin spra perat.i t he nozzl e rotate ., so that al
'nteri of BePElotios! SERET Charbeh EohoRe e a6R g P26<RE Spr 508d wi th

cl eani ng 2¢@MaQgi.t i 0Aus Thens ok ahi PIv afad he: RRAZE 608namy e cagepapl i shed by
rotating the conduit/support nenber 606 or by any other suitable nethod. In
addi ti ofCTPREENE02 21 elBOB HEY Be wbved Q%?%qﬁ?gv§P@Wé§Fr§|F@cfﬁéﬁ by raising

or | gveriing the. condybLLIURROLE MRINSLAG QhAY (QUNEEon2] SUI tabl e

met hod. FI G Is a schematic draw ng of still "another spraying apparatus
700 of mﬂagaﬁutwnoénﬂn@ﬁctihessprE@@rﬁpnﬁmmmgaw@@arﬁwasnﬁ@Obaasubésant|aIIy
simlar (o,ie SPraying,anparalus 400, of FliG .4l hhe oLl ountpg,

excepti ons. ereds the pray 30 hh 2 HE %08 na € nounted on the

i nt eri orconalhles agf 7Ubethaﬁkgn0£ cdigninozizl s 4&& aefonBluGr 7OBBMapeb@Dunted on
arm 17 702. The arm 702 may be nounted on a robot _arm (pot shown) or a

track (ot ISKORAE Rﬁ?@hlﬁa9r?%ﬁ & otP the 5028 ’8F RePet BAKS402. Thus,
t heigr mafQ2npmynhe i AeYed afound ther chamber

In FIG. 7, the arm is shown on the left side of the
apparatus. From that location, an arm could sweep linearly
from one side of the apparatus to another, or an arm could
spin while staving in the same location. Furthermcre, an arm

15 could linearly sweep across the apparatus while simultaneously
spinning on one of its axes. A moveable arm could alsoc be
located on the top or kottom of the apparatus in addition to
the sides. A combinaticn of stationary and moveable nozzles
is also possible within the apparatus. Different nozzles or

20 sets of nozzles may be controlled independently. TIndependent
control allows a nozzle or set of nozzles to treat the thickly
accumulated areas for a lenger time or at a faster chemical
flow rate in order to more effectively clean the component.
Effectively cleaning includes both removal of unwanted

25 materlal without cver-etching, and cleaning in the shortest
possible time. Additionally, the spraying apparatus may
gather sprayed chemical from the bottom of the apparatus and
pump it with one or more pumps 414 to be recycled.

While the figures show the bottom of the tank 402 as

30 flat, it could be slanted or otherwise configured to aid

cellection of the chemical. The recycled chemical may be
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conponent 404 in order to allow cleaning chem stry to reach 5 all exterior
portions of the chanber conponent 404 froma plurality of directions. The
sprayi ng apparatus 700 nmay also include a cleaning chem stry source 704

whi ch may be connected to the arm 702 through a conduit 706. The conduit
706 may be a flexible hose in order to enable the arm 702 to be noved 10
around the inside of the tank 402. In FIG 7, the armis shown on the |eft
side of the apparatus. Fromthat |ocation, an armcould sweep linearly
fromone side of the apparatus to another, or an armcould spin while

st ayi ng impethatsawer¢osad i on. tHRumtreramey e fidteaem 18hevubdlly nead/yr sweep
across the,apparalys whil e sl taneouslo, spinpind.gn.one of 15, axes. A
noveabl €°arm courd¥ al 6" be" T ocat e onLﬁhe’top 6r'Bot't 6m of “The apparatus in
addi ti ostheiohhecsi tesate Ot Nat iton refusst.ati onary and noveabl e nozzles is
al so possible within the apparatus., Different nozzles or 20 sets of nozzles
may be controfl BBFAbEPRndelft | SPLaHdehemdere tUSonfPoPtaFfows” #6224 e or set

of nQZZBE%rEQeBr§§ﬁ11§§l%h&&kQMa:ﬁﬁ&ﬂﬁ%ba%%ga%%%%§_ﬁ@b arl ppgergtime or at a
faster chemcal flowrate in order to rore effectively clean the conponent.
Ef f ecti Wty theahbhgovhet udestboticaenoval 1éf -uAwahibedckanbatreri al wit hout

over - et ¢hi d eani in the ort ssi bl i i$l 1y, the
sprayin%gggggnguég%aﬁgyg%%H@?t%%?iggﬁt%%gnfg§lgpgggs%hgggoﬁggn%%gﬂ?he
appar at ug lapdrtponp of whé heoneriorr ot ehpunpsrdt4 tompenescyched. Mhile the

figures show_the bottom of the tank 402 as O flat, it could be slanted or
ot herwi £&%conti Gif et #BP AT OB B i ‘it @Pytﬁg %ﬁiﬁiéﬁ??l?ﬂér¥e%¥cled

chemy cakboRBYnbet: A8 hMediat elys rausedd rukhecproeassosfilhergdnfghem cally
and/ or be mounted on arm 702, may be moved laterally, vertically
and/or rotationally to reach all exterior pertions of the
chamber component 404.
In all of the embodiments described above, the nozzies
15 408 may be independently ccntrolled so that more or less
cleaning chemistry may ke sprayed on portions cf the chamber
component 404 which have more or less unintentional coating
106 there on.
The foregoing description discloses only exemplary
20 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.
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mechani cal ly) and i medi ately reused, or punped to a recycling station for
treatnent prior to reuse. In operation, the spraying apparatus 700 of FIG 7
may be 5 operated simlarly to the spraying apparatus 400 of FIG 4, wth
the following differences. In FIG 4, the chanber conponent 404 nay be
rotated so that the nozzles 408 may reach all portions of the exterior of

t he chanber conponent 404. In FIG 7, the chanber conponent 404 nmay be held
stationary by 10 conponent hol di ng devices 406 and the nozzl es 408, which
may be nmounted on arm 702, may be noved laterally, vertically and/or
rotationally to reach all exterior portions of the chanber conponent 404.

In all ofpd hg - RIadiients lesGki.bed above, the nozzles 15 408 may be
i ndependently controlled so that nore or |less cleaning chem stry nay be

sprayed on portions of the chanber conmponent 404 which have nore or |ess
uni nt ent i onal! coat’t MFtNEO6 Ahele28ANITRE £OREHEP YT d&8ErGDt i on di scl oses

only exeﬁ§ﬁ§gé@t&¥{ﬁqgﬁ?gdggg hg%ﬁggep%grfg%#?ﬂisﬁ@ jfications of the above

di scl osed appar at us met hods ich In the scope of the invention
will be readidprappar émte ertthedéhotinoadinary skill in the art. 19 The
invention clained.is; A n@t@ggpokgclegnlng an el ectroni c device

manu acturirmf%ﬁ%%ﬁﬂ%;t arber par n%?lthg§ndspraying the part with an
acid; 5 sprayimgtiiey pard pairtthwDkhwaberssamd hdeatidg. the part with
pot assi um hydroxi de. 2. The nethod of claim1l wherein the step of spraying
2. The method of claim 1 wherein the step of spraving
the part with an acid comprises measuring the temperature of
the part and comparing the measured temperature to a desired
10 temperature, and wherein the desired temperature is gelected

to provide a favorable part cleaning rate to part etching rate

ratio.

3. The method of claim 2 further comprising one of a)
increasing the flow rate of acid to increase the temperature
15 of the part and b) decreasing the flow rate of acid to

decrease the temperature of the part.

4, The methoed of claim 1 wherein the step of spraying
the part with an acid comprises preferentially directing the
spray toward a porticn of the part which is coated with more

20 of a material to be c¢leaned than another portion of the part

is coated with.

3. The method of claim 1 wherein the part comprises an
intentionally deposited coating and wherein the step of
spraving the part with an acid comprises measuring the

25 temperature of the part and comparing the measured Temperature

to a desired temperature; and wherein the desired temperature

20



the part with an acid conprises neasuring the tenperature of the part and
conparing the neasured tenperature to a desired 10 tenperature, and wherein
the desired tenperature is selected to provide a favorable part cleaning
rate to part etching rate ratio. 3. The nethod of claim2 further
conprising one of a) increasing the flowrate of acid to increase the
tenperature 15 of the part and b) decreasing the flowrate of acid to
decrease the tenperature of the part. 4. The nethod of claim1 wherein the
step of spraying the part with an acid conprises preferentially directing
the spray tewacted porpronidtd 4 hbapardbwhimcht sleeatied weth pore 20 of a

material .to b | eaned t han anot her_portjon of the. part is.coated with. 5.
The met hdd (6PCGal AR WHeF o7 A The BaT (A EbrbriaYE “EH® PACENELBRAFTY deposi ted
coati ng anldewier phitt Becsiep Sitespraying the part with an acid conprises

measuring the 25 tenperature of the part and conparing the neasured
tenperature to a desired tenperature; and wherein the desired tenperature

20 is selected.to previdehadfarorabie panie-eligarhrg akateitohekntended
coating etching rate and a favorable part cleaning rate to part etching
rate.56.P?HéfngPhéaréflEgth?lp%ﬁ%r%ﬁ§¥tqﬂﬁ &Gid-is heated 5 prior to
spraying the part with the acid. 7. The nmethod of claim 1l wherein a portion
of the part is nasked prior to spraying the part with the acid. 8. The

met hod of clai'm 1 WABrBFRPRCSter Bt Sptwfisdg ot ReTpart @t hRDI PHat er

compri seq S REAYERILE RS- Wa Ckp Ay Pod (LIRS GRSHM G:0%: RELWEERgabout 500 and about
p.s.i.
8. The method of claim 1 wherein the step of spraying
the part with DI water comprises spravying the water at a

10 pressure of between about 500 and about 2000 p.s.i.

9. A spray cleaning apparatus for components of an
electronic device manufacturing process chamber comprising:
a support member;
a spray nozzle attached to the support member;
15 a cleaning chemistry supply:; and
a conduit adapted to ceonvey cleaning chemistry from the
cleaning chemistry supply to the spray nozzle;
wherein the spray nozzle attached to the support member
is adapted to rotate and to move linearly and is adapted to
20 direct a spray of cleaning chemistry toe the interior of an
glectronic device manufacturing process chamber compconent from

a plurality cf directions.

10. The spray cleaning apparatus of ¢laim 9 further
comprising a temperature sensor adapted to measure the

25 temperature of the chamber ccmponent.
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9. A spray cleaning apparatus for conponents of an electronic device

manuf acturing process chanber conprising: a support nenber; a spray nozzle
attached to the support nenber; 15 a cleaning chem stry supply; and a
conduit adapted to convey cleaning chem stry fromthe cleaning chem stry
supply to the spray nozzle; wherein the spray nozzle attached to the support
menber s adapted to rotate and to nove linearly and is adapted to 20
direct a spray of cleaning chemstry to the interior of an el ectronic device
manuf act uri ng process chanber conponent from a plurality of directions. 10.
The spray clehhingﬂappaﬁanugﬂ@hnﬂmﬂ @pgaﬁatuhewf coapri 3¢ njuattenper at ure

sensor ag % % @?%%ﬂf%éfl:@%« %p%gagg ? %hecgﬁanberaconponent. 21
e ar

11. The Spr ni ng ap ara us of onprising a
COﬂtFOllEétht@huIé @@apkedﬂtnMﬁﬁnpam@oaentenpenapnéeeﬂérmhme@hanber
conponent to a gredeternlned temperatyre range and which is further adapted

to change®FRETB-¥fow % P & rg éHéﬁP@Fr@ngF%QeHOthT%%E§ﬂF%y nozzl e.

12. The sppRyr&teadt @@&ﬁ%@t&%ﬂfst%|ﬁlsﬁk&%ewﬁ etRetBeragodsold er is
adapted to increase the flow of cleaning enistry to increase the

tenperature of the chamber conponent. 10 13. The spray cl eaning apparatus

of claim1l whereithd hgprHoMrQldiely :ppadaphedotocdgckease g hes £l awof
cleaning chem stry to decrease the tenperature of the chanber conponent.

14. A spfaptepbhew ni apparsus d dncgsrpenéhesfopvanl cleaning

chemistry tc increase the temperature of the chamber

component.

10 13. The spray cleaning apparatus of c¢laim 11 wherein the
controller 1s adapted to decrease the flow of cleaning
chemistry to decrease the temperature of the chamber

component.

14. A spray cleaning apparatus for components of an
15 electronic device manufacturing process chamber comprising:
a cleaning tank;
a plurality of spray nozzles connected to an arm;
a mounting device adapted to hold a process chamber
compeonent inside the tank; and
20 a cleaning chemistry supply connected to the spray
neozzles;
wherein the arm is adapted to move the spray nczzles to
direct a spray of cleaning chemistry at the chamber component

from a plurality of directions.

25 15. The spray cleaning apparatus of claim 14 further
comprising a controller which is adapted to direct the spray

of cleaning chemistry from individual spray nozzles to
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15 el ectroni c device manufacturing process chanber conprising: a cleaning
tank; a plurality of spray nozzles connected to an arny a nounting device
adapted to hold a process chanber conponent inside the tank; and 20 a
cl eaning chem stry supply connected to the spray nozzles; wherein the arm
is adapted to nove the spray nozzles to direct a spray of cleaning
chem stry at the chanber conponent froma plurality of directions. 25 15.
The spray cleaning apparatus of claim 14 further conprising a controller
which is adapted to direct the spray of cleaning chem stry from i ndivi dua
spray nozzdesade 22 iamcredseft e campoat coémes eani wigh Chelmistatys whi ch i npact s
port | ons, of the. chamher somponent, whi eh. are; obr e hegvid v gogted with a film
to be cl®aned &n 0 decrease the anount of cleaning C enlstrﬁfmhich i npact s
porti onscedtdderictranberi 1nb teomponeéntneli ehdare dessedweavide aeatredodi th film
to be cleaned. 23 | , , ,
cleaning chemistry which impacts portions of the chamber
5 component which are less heavily coated with film to be

cleaned.
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