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Field Of The Invention

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

20 cleaning of process chamber components.

Background Of The Inventiocn

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

25 substrates, equipment (and/or the chambers) used to deposit
the films may also become unintentionally ccated in the
deposited film. Often an in-situ cleaning process may be used

to maintain a clean and consistent chamber environment.



25 substrates, equipnent (and/or the chanbers) used to deposit the
films may al so becone unintentionally coated in the deposited film
Oten an in-situ cleaning process nay be used to naintain a clean and
consi stent chamber environment. However, sonetines an in-situ
cleaning is not possible, or is no |longer effective. At these tines,
the fil mcovered equi pment conponents may need to be renoved and

cl eaned., Summary O ghe | nvention 5Inlpn%f%spectnatnethoqoff cl eani ng
an el ectPERVEL dedPed ﬁ%%ﬁf%&tiﬂi%ﬁfﬂafbg §¢"Chanber p%?%s%s T ovi ded,

i ncl udi Ag apngprayinget hee parit wiHdsean iaeisd; thy spraycogetde part
with DI water; and c) treating the part wi th potassium hydroxide. In
anot her S48pBRENt 3CeBPAFe Rt 2 M hgiesfhaatds TEBPVEE ebrporemtedof an

el ectroni ¢ devi ce manufacturing process chanber is provided,
including: a) a sug ort nmenber; b) a spray nozzle attached to the
suppor t SHERBEY; Of) g‘*c?‘é‘é‘?ﬁﬁg‘“’them stry supply; and e) a conduit

adapted to caonvey cleaning chemstry fromthe cl eaning chem str
SUpPPy to t hashay 2B 003 | B CRGRrAh 1 E1TE 18 ) ROSSTESRT AUHEF o
the supp@ht, rAERReE nkSp AEaRE £t ¥6-tand LeoeMed| i pearhyidnd) s
adapted to direct a spray of cleaning chem stry to the interior of an
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apparatus for conponents o ni ¢ devi ce manufacturing
process chanBer anstpeovasedcwhixztsimy wdesniay arpheahuagieank; b) a

plurality _of spray nozzles connected t.0 an _ar a _nounting_device
Paabled TEBREEE 8 Bogbst eranter comparone I nerinr el BEoraRk: “and
d) a cl eanmbgrchenpsbvydsapplycoghinect ed t0 stippospr aymbezzl €s; a
wherein the arn1ii adﬁfted o nove the spray nozzles to direct a
spray of*PeP¥afiPAgEhd %???éaﬁotﬂﬁaéﬂﬁﬁEEF AR6Rent! f Fofm @2 Pt al ity

of direehic@lStry supply; and e) a conduit adapted to 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 process 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 to 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
nozzles to direct a spray of cieaning chemistry at the chamber
component from a plurality of directions.

Numerous other aspects are provided in accordance with

30 these and other aspects of the invention. Other features and
2



Nuner ous ot her aspects are provided in accordance with 30 these and
ot her aspects of the invention. Qher features and aspects of the
present invention will beconme nore fully apparent fromthe follow ng
detail ed description, the appended cl ai ms and the acconpanyi ng

drawi ngs. Brief Description of the Drawings 5Figures |A - E are a
schematic illustration of a method for cleaning or reclaimng a

process _filmcoate Q : rding.te-o t npodj rent s of
the i nvgrleFSmEn.s 8 Qh?il%'ﬁ%)%&gﬁ ilgﬁge% c1(())\%\/ H}Lgérg%{:g ea&g %anl ngsmreret hod
of the ebpenthonfrd@FtigureoBlavsiray fdeawidiedgriaproipaioet hidte edppended

controllin chafrlger congonent tenperature during cleaning chemstry

sprayi n§laims apd phe A-TARARY i“¢14P5wi ng of a chamber conponent

sprayi ng apparatus of the invention. 15Figure 5 is a schematic

drawi ng_of angt her.chanber_c nent. sprayi ng apparatus of the
i nvent i Bﬁ.le% Bescﬁ'ﬁ ¥ o sﬁgg)g)&’?‘é‘?‘?ﬁ’t i°c drawi ng of another chanber

conmponent spraying_apparatus_of th in\éenti. . 5 Fi rheod7is
a schematic EFéﬂf%@ g$ anot Het achsacﬁ%?g}a 20 c’rgﬁrﬁ?sﬁé% %%r%{u%d‘ge
appar at ggrot1£B81 hVEAt+OFLaiming a process fiim coated component
according to one of the embodiments of the invention.
Figure 2 is a flow diagram of a cleaning method 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 component
spraying apparatus of the invention.

15 Figure 5 is a schematic drawing of another chamber
component 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 of another chamber

20 component spraying apparatus of the invention.

DETAILED DESCRIPTION

In order to recondition process chamber components, the
components may be dipped into an acid bath to remove an
unintentional coating or film. The acid bath dip, however,

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

heated.



DETAI LED DESCRI PTI ON In order to recondition process chanber
conponents, the conponents may be dipped into an acid bath to renove
an unintentional coating or film The acid bath dip, however, 25 may
result in a violent reaction which nay be undesirable. Also, a
tremendous anount of heat may be produced by the reaction so that a
chiller may be needed to cool the process to an operating tenperature

at.mhiCh.the kaggggil %ﬁg &Hﬁgté%%yH%Ql co nédghtf aé&&& éﬁ%

un|ntent|ona coa qui pnent nay e even.
in the eaagenot phyeveml vﬁwmnekayiy tu@nt@@VBﬁsehaﬁbphss1¢mbrmapmay be
erial at the top of the chanber, a substrate at

t
The. bot C6RPE . BhaS AP LD BeC SoaT T s & oM Dhest APLES 1T thRi et

substrak@traredndathené ntes i ©F tfe thenthanbar subtbertop of the 15dwils
near the target or source may accunul ate a thicker, denser coating

t hanSt hé"Bothaf 6 ThECHEted e (he Sapserate. thRer RS B PR ng
clean pLocess \:ﬁeui;ﬁg%ri/@f Yo O 4RN g, CkTi‘iQ %ﬁaéfofthé'émems

accunulatlon may not |y cleaned while the thin areas may be
over - et ched. tﬁﬁetaegehlwg Sy clamEge adeensiiagkeds ahdckay, cdeseedf ut ure

uni 1t enti,gnal CORLLNGR. |9, SNY 019, 8 SUBSHLAe being plpcessed

Sheddlng o 'es Bont 0 4 subst T a cause de S1n
substraWﬁehhatdmpylﬁ@ndEEaﬂfbﬁdueeﬂﬂxﬁlumea i reper attye. thenceick

contam nation control is a i ssue fo nuf act urers of

Com Bondaeng ofont LBt fuli [Tt e o on i 108 & “Bei e 90
WH I e thaiabayeaexaapl Be perd aidisciai t herehi-ekdsiaf AaPVEsgabeis
w || be appreciated that other chanmber conponents 20(such as shadow

rings, GHALAEE APAgSaYcFamde rivgs e subsitealtd csapp6Pesinghover Heads,
facepl atgs,, gt gu%sug%%@ﬁ{ depasidd N PrACEsIRs 5%”5599&8%&%{’@&3|

vapor depositions (CVD) and electroplatlng) may accunul at e
uni nt enti sphkteeati ngy thate pdafodicaln yheegubssraxesthat cheanigper

L ko =SNG0, DERRERTER (SUSlh s | RARL NG 00 E1 PRy S
et chi ngraycpr adeat foknBaons 4 delchanedr seariponentsotrhdtviraysy efjlat e
eX-Situp%k%%ngggplays 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 depcosition
processes (including chemical vapor depositions (CVD) and
electroplating) may accumulate unintentional coatings that
periodically reguire 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 on the chamber components that may regquire
ex-situ cleaning.
The present invention provides methods and apparatus for
30 c¢cleaning coatings from the surfaces of processing eguipment.

The applicants have discovered that by spraying a cleaning
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The present invention provides nmethods and apparatus for 30 cl eaning
coatings fromthe surfaces of processing equipnment. The applicants
have di scovered that by spraying a cleaning 4 chem stry onto a part,
rat her than by dipping the part into the cleaning chem stry, enhanced
cl eani ng of processing equi pment parts may be obtained. The enhanced
cl eaning may be obtained with | ess etching of the parts thensel ves

and wit : e i ny. ianal,..C i o} ri
Fol | owl Eaéﬁnkgﬁg r%@?‘%ggo@g?ﬁe&cﬁﬁfﬁﬂrﬁ?@h%% g?ﬁ}ﬂg%t%h% %%ﬁrlﬁtot he
part mayhthehebelpy eslsemis washehhsintcedDiclwaténg ¢6rpexemptieng and t hen

may be treated with potassium hydr.oxi de. _Fi nal t he part. may he
re-rinsgauﬁp?ﬁnﬁaﬁéfﬁgv@ﬁ¥wpe ﬁﬁ%§§g'lATgelEnéggc%@s%%%ﬁﬁl? may” pe
illustrabtennedi aitket hess forciolrearin@heopates! ahenag) ves piacasise i 1 m
coat ed component according to one of the enbodi nents of the

i nveht i 8RSS StChipg et ARY ng I me et EFELPA Ry Be B2thanber

conponerty1187ind £HAMDEK s COMP ARt JTRY cbe i ABdentn 08t a) Uk 8N he
stainless 15 steel or ‘a ceram c. For the purposes of this exanple,

t he chambet. cohpopent snamytisn red@asemral HAPham with DTyipitead yomew
chanber eggﬁgggengﬁd H0%e A1 Pod NLRNNINaLl K BOYELEd f Ao caad | N

104. Thi be referr erein as an tentronal toating." The
coat i ngr2@amay, fbe exanphaey Hre @e-priotsect wiehl ajzer PIowaet ayer which

donfki  ble wEERCa b GSmil GHot rorir = BaaPLEA PheoLoaUTAY Hhy
m ni M zgceoRtaghNagi 0Hr of e SLDSHITR])eS Wridded st-He1ahaghesd Emmponent
intentional coating 104 is atwin wire arc spray . )

according td one of the embediments of the invention.

The starting peoint in FIG. 1A may be a chambker component
102. A chamber component may be made from aluminum, stainiess

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

Typically, new chamber components 102 may be
intentionally covered with a coating 104. This may be
referred to herein as an "intentional coating.” The coating

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

25 (“TWAS”) coating of aluminum, copper, nickel, molybdenum, or
zinc, for example. Other intenticnal 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 upcn a component to form & coating. The resulting

intentionally coated component may have a roughness which
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25("TWAS") coating of alum num copper, nickel, nolybdenum or zinc,
for exanple. O her intentional coatings may be used. As the nane
suggests, the TWAS coating process may include two wires which form
an electric arc. Mdlten netal which results fromthe arcing netal
wires may be atom zed by conpressed air 30 and sprayed upon a
conponent to forma coating. The resulting intentionally coated

conpone a i . onmt a i f

mat er i apgo{xgg?ﬁegg%%p%%gnt ) eE?I@ %&%&lﬁghqgr gggnggﬁ?rﬂ%}éﬁi i ?@ﬁ ;/nay
coat ed R¥Donateveéat suiimmibricakilly oabktaddPE¥dnhanenatingttdme surface
of a supstrate. er _conponents, .such.as the ones_listed earlier,
may al sgrﬁéil%n%o%gdarb IR 1 0§85 SEFE%WS%F %dﬂgbsﬁ%ﬁatoef‘ ot her
processonnker kahSofSnied), asicH Qs examphes CVPckil 8811 sad, eihidigo be

by- products, etc., as discussed earlier) may be enhanced by the TWAS
or ot heFORREENPY oRaTTRDRIIMESSHTe néitSHayjer ABYSHEOR Hel RIEtFfI at ed

processpatetital 40, | ayer Qe Nt entd erahpeeat £08 £06ns Dependi ng
upon the equi pnent, and/or the processes run on the equipnent, the

]th_n: nt eneitchahgcoatpneduet r |€atlcl ey sy dhyp cussaronaatesnul B do$r ocess
ilms in : ; i Ru) ,
enFX%:,Sﬁﬁa?”Pﬂ'é | ')cﬁgno %rCQPR%‘h.tQQH%% EH&P?H%PE“Ti( N)?

al um num ani um or titanium nitrid
titani um tungstenetdi Wyanddantealtina @Eapmandtod pantadsimatdriade

(TaN). Unintentional coatings on etchi equipnent _are usual ly
bol yiver LY EnPht BRET EHAT E55L I TS O CUD-chARBEFG. By BE" ST Con
di oxi degqg8kibin€Rn, and/or the processes run on the eguipment, the
unintentional cecating material may vary. Commen accumulated
process films in PVD equipment may include copper (Cu),
ruthenium (Ru), aluminum (A1}, titanium (Ti)} and/or titanium
15 nitride (TiN), titanium tungsten (TiW) and tantalum (Ta)
and/or tantalum nitride (TaN). Unintentional coatings on
etching eguipment are usually polymeric. Unintentional
coatings on CVD chambers may be silicon dioxide, silicon
nitride, silicon oxynitride, silicon carbon, doped silicon
20 oxides, oxygenated silicon carbon films (often referred to as
SiCOCH) .
In FIG. 1B the first cleaning or reclaiming step takes
place. Here the chamber component 102 with intentional 104
and unintentional 106 coatings or films is 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 coating 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
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nitride, silicon oxynitride, silicon carbon, doped silicon 20 oxi des,
oxygenated silicon carbon filnms (often referred to as Si COH).

In FIG 1B the first cleaning or reclaimng step takes place. Here

t he chanmber conponent 102 with intentional 104 and unintentional 106
coatings or filnms is exposed to a 25 cleaning chem stry spray. This
cl eaning chem stry spray may preferentially renove or etch the

uni ntentional ,.coatin 0 C ared t i.nt eng j I ating 104
and/ or ghg% SFQEO%%O%%%t£% eriar f%§§%%95%§nkgn§?%89§?t%ﬁ§he PVD

shi el d exapphentt he the ndesdnionalcreodtstny , 186 ymayvbesdadédh and t he
30 intentjonal |ayer_104 may, he a TWAS deposited alum num.|ayer on an
aIuninuﬁggﬁQHBS?Sconﬁbﬁ%Et‘%Hg?égﬁﬁﬁﬁﬂhg ed&F88ﬁ?ﬂﬂ Ogh%%?stry on
the conpeRentz1asaAPPOSKErd Or£H PRI NGdnte QQrpONenhel-Bfbhe, Cieadd ng
chem stry, may have several advantages. First, with a spray, the

di re2ti o thf tghékcﬁ@hﬂ’éﬁmth%ﬁ]béﬁ@gr dadichy 28ofihRof PRI Thef &7 or e,
areas 5 wWithqthi-gk yoi pEentioNnal £0aldiGa0SUch 8S1bREet0p:i AL & RVD
shield) can be exposed to a chem cal for a l|onger tinme than areas of
t hi n uniameest bénahigoatinmgenPowordigutina.he Achibekingéns bifie thick

uni ntenti gnal coatin be coml.etely or s ntially cleaned

W thout 25080 SEcR ABTEREL Rt R b0 b A B F s Rk Shoat | ng. For
exanpl esulbistaayihake obhéynad i ththes dver-etrewhdng thenthihnieads onal
coating, whereas it nag t ake about 2 hours to renove a thick, or dense
uni nt entigR&ELESERP hgC %BH??ioH%W?f?“?E&éyiﬁﬁ Ja¢h&ffEaPn y3§se | ess

chem calyithhaesdicBPBEoy 8t ® ehthai Galealdhaisesatkal, expaptes 16 ey
spray process nmay use a few gallons of chem cal (which can be

col | ect éd*gnd@bpegydl BEUYP atan A Giver Edisiir &F Spspenyhnbrehsond bat h
ay use %%t%h'.%ﬁd&l%g%ﬁﬁé‘lf@ sy SPIAY PIOCRISaal RQy0eReraLes | ess

heat than a di'pping process and therefore, the Spray process my
be saf echandcehetbse dirpie® Thid |aerchemyiqsdt beghr egasredfPn sprmyle,

R T Ao R e A
coat i ng bmychéecnaskednsorébat1d¢dievicd eaniang colzemidstspyagpesayteam] | not
etch th%ﬂgﬂ%ggeg %ggﬁoﬁggtuéﬁ ﬁ&“@gf§§¥gié¥“ghemical. A spray
process alsc 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 invention, portions of
a chamber component which have not accumulated unintentional
coating may be masked so that the cleaning chemistry spray
will not etch the chamber component or the intentional

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 coating, an effective

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

(HF) to nitric acid (HNC3) or the same ratic of hydrogen

~



25 coati ng. 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 sel ective
chem stry may be 15:85 ratio of hydrogen fluoride (HF) to nitric acid
(HNG3) or the sane ratio of hydrogen 7 chloride (HCl) to nitric acid

( HNGB) . ALLri i Y. pe. conmer chal | gr jch may. . i a
cost beﬁgﬂgfgh%‘héﬁ%gfigo @ytlelacrga soma(mf’? 'aagrgé\é%ﬁf%tl ocol1Eir 'ﬁé@dggne
consti t gcenins rméy 1 afy sedbewtei dleatd w e rfoori deeleecbbvebstef ppi nglod deaNdlra

froman Al 5 coating or_ conponent. e of dinary skill.in

depos: L TGN SRENOSPMEYSai o 110 ETan &%t S Ceralt SOLREHBEET dFY ng
spray chembsheyebasedi vporot hee natdire ek rtibeiugi sEenkipnal FASS andi
intentional 104 coatings and the nmaterial which forns the substrate
102. > 10APRELNEORPI BPTRA @t he process in step 1B, the majority, if

not all of tRa.uUBENLLAT QPR 5 1E0RT 1110 kYR STRY ohe chemB¥ed-{EAM A6, i11
thickly accunul ated areas (top of the shield near a source/target,

for exaipl eplewhpl eetbet thi Fhynlevatdeaariegs spayynehebes overbaiehed.
15n st %ﬁ)o%o th%hﬁaﬁﬁ%’o@? Ntpd SLhrPi%"’éernt%%ﬁ‘id 1Wet 0, i%ﬂ‘@éﬁ{i&‘}’af Ve
ani ry e sone (iIf any of

the cle ng chent's and perhaps to réenov exist’s
t he r engboaiciggenantdenhé onat ecoat iwig AHOE o(rTaNtTa, siibstexaapl@). The

prieggure of Lie pressure washing step canvany whdely, Lrom00.1g,
if not all of the unintentional coating 106 may be removed
from the thickly accumulated areas (top of the shield near a
source/target, for example), while the thinly coated areas may
not be over-etched.
15 In step 1C, the component is power washed with DI water
to remove the cleaning chemistry and perhaps to remove some
(if any exists) of the remaining unintentional coating 106
(TaN/Ta, for example). The pressure of the pressure washing
step can vary widely, from 500 to 2000 p.s.i. However, it is
20 expected that for most applications, 1000 p.s.i will suffice.
In FIG. 1D, the intentional coating 104 (TWAS Al, for
example) is removed with a dilute potassium hydroxide (KOH)
mixture. The degree of diluticn may vary from about 6% KOH up
to 25%KOH. The KOH may be sprayed on the component, or the
25 component may be dipped in a bath of KOH. Likewise, 1f any of
the unintentional coating 106 remains on the chamber component
102, it is expected that the KOH step will under-cut the
fragmented unintentional coating 106. Such undercutting may
help to remove any remaining fragmented unintentional coating
30 106. For a component the size of a PVD shield it is expected

to take about 60 teo 90 minutes to remove the intentional
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20 expected that for nost applications, 1000 p.s.i wll suffice.

In FIG 10, the intentional coating 104 (TWAS Al, for exanple) is
renmoved with a dilute potassium hydroxide (KOH) m xture. The degree
of dilution may vary from about 6% KOH up to 25%0OH. The KOH may be
sprayed on the conponent, or the 25 conponent may be di pped in a bath
of KOH. Likew se, if any of the unintentional coating 106 remains on

t he cha . e 02, ;i . t ot i
nder - B ot FarBRE b it et naT S oaF g 1050 S ndertUt B
may hel patbetlendve RBhywaiesmiai rgpdutadiept.ed iudbhientnonahe c¥@ | ng 30
106. For a onp nent the size of a PVD shield it is expected to take
about 606 F8 86 i nutes to renove the intentional coating 104 with a

di lute KOH trgatment 1k THe: conponaentcdmynkawashedsmwiébaPl toat er at
about 40 p.s.i following the KOH treatnment. In FIG |E the cl eaned
conponeREAPYD) shf ef 82dY of 05 B @5 tiisar 8ady 2PofPRE2 b tI g and

an appl iheat kAROf 1 3o DEW 4 JU LN d ONBlwal ANET, lQGtﬁIV&?%rﬁﬂzlei@fté"ePVD

exanpl e of a PVD shield) so that the conponent can be re-installed in
a processiirgdthanbkhat Dehai ¢anpingrife agmi eblrastragapitodess and

deposi tion of g? ' % L]ongl 4agqg can,be f.9 ng ' ed
h Y0g, LB eROTRALY, QQ serch
U S. PapenF2§? %,ﬁg %%eropl%éidkms I et gF., |%e5 oﬁngu yel ,a
2003, andpUsStiPat eft tibe 933 &08 @l=lo layePopial kekwskndetn atommdnled
on rch 13, 2082, whi ch are jncorporated rein in their eptjreties
For 01 | SgBHoles. BFERit 1 £11 e T] Mbtrane [4odakni Ay Tet holt BY i
15 inventiigniand2bbs, eih@ct. On =i ag@30f, sascampeneit pofl &3 kkwskia
fl ow di agram of one enbodi nent of the cleaning nmethod 200 of the
i nvent i 6. ¥kt hdd12800BgR R i b stdP 2021 ich srépipEarrar:ERHIARIMRM o
be cl eangd:igipreoyided: yherein 1he famperent has an unintentiona
coating. The unintenti onal
FIGS. 1A - 1E illustrate a cleaning method oI the
15 invention and its effect on a surface of a component. FIG. 2
is a flow diagram of one embodiment of the cleaning method 200
of the invention. Metheod 200 begins in step 202. In step
204, a component to be cleaned is provided wherein the
component has an unintentional coating. The unintentional
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 intentional
coating on it located on the component but beneath the
unintentional coating. The intentional ceating corresponds to
25 layer 104 as discussed with reference to FIGS. 1A-E.
In step 206 of FIG. 2, the component having an
unintentional coating is spraved with a 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 coating 104.

Alternatively, if an intentional coating 104 is not present,
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20 coating corresponds to layer 106 of FIGS. 1A-E. The cl eaning
process may al so be thought of as a reclaimng process or a stripping
process. The conponent may al so have an intentional coating on it

| ocat ed on the conmponent but beneath the unintentional coating. The
intentional coating corresponds to 25 | ayer 104 as discussed with
reference to FIGS. 1A-E. In step 206 of FIG 2, the conponent

having ‘%Be“QET%SQE%?”@Ae&P@%ﬂSPgnJS@lesc%ha%@. }’%‘}eﬁﬁténﬂ%ir %&{hh‘?{elj stry.

The cl eaning chem stry may ective chemstry
cl eani ngachem shay iayeetitds tifhe urinplcernitonalfheoabemys 106 30=d asiwrd

than it _etches the intentjonal,6 coating 104. Alternatively, if..an

it ont i BRaf MoatTag S R TG dosens iheriBel EERT S b 445 Fhray
etch thecupi nbenthesal i £oadd nOLIf ast ehet Aaguhhletehesayde wonpaonent .
The chem stry used woul d be the sane as explained in conjunction with
FI G 3B. TAPPERAst8pm 208 FRAICT¥ Tot al | of the accunul ated |ayer will

be 5 renmovedfromf heggonpanentn,did it 8R 2080 yEREEORPONEN Lt Sssure
sprayed with high pressure DI water. The pressure washing renoves the

chem calPd #eoarst ephOer esrl ramydsddsen rangveenbie angmied ht ehtdronal

coating erjal I ni te t 6..10]n. t :
componast eps 203D Noeftt o arg. Uhidt asfgpat | Baring
concent matiothal sragaexph@i @itk rstegnjaddcti on with FIG 10. The

m re na e ra on_the conponent, or the copponent. ma e
SO ISR 28 AR et 6t RORORELERdS TheD KON

treat MeRl xFBYeQCCUke i Mi therd raim aRpaat us. 24l kepnathyel yn the
conponent nmay be noved to a s%ﬁérate apparatus to receive KOH

treat nefCPERFREPI BBy BFC batlhy) . Tife ™ReMUrFeBReRt fRY2%EF i tHe
i ntenti eRgbogeati Y £ROM NS COMPURNEL. WisbRE ¢RATRODERL dpegomot 1
have an intentional coating (104 of 'FIG 1?, then step 4 may be 20
om ttedthe spraynmetiepd 219 uddie dorpdtentcrgaymbatr AL edcoi  himithgat er
fo'igmjggmghgp£5§9£ggpt Xﬂégkﬁg%ively, the component may ke moved to
a separate apparatus to receive KOH treatment (either spray or
bath). The KCH treatment may strip the intentional coating
from the component. If the component does not have an
intentional coating (104 of FIG. 1), then step 4 may be
20 omitted.
In step 212, the component may be rinsed with DI water
following the treatment with XKOH.
Finally, in step 214, the newly cleaned component is
ready to be reconditicned. The reconditioning process may
25 include grit bkblasting the component 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.5. Patent 6,933,508 also by Popiclkckwski et al., filed on
30 March 13, 2002, which have been previcusly incerporated herein

by reference.
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Finally, in step 214, the newy cl eaned conponent is ready to be
recondi tioned. The reconditioning process may 25 include grit

bl asting 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 op;30 , , i ch-hava.heep. pLevioust Yao

i ncor por at edpﬁgfe?ﬁ{%t;a %%&gﬁégr%ﬁgl% |8§Ba Pfowe%% agram vSniocfh
depi ct s themghhedt 800 Ofr tdmntimientnigorheork smpatablté ngt tdhecltaaniper at ure
of a chanber copponent ile the cqonmponent is being.spraved wth .a
cl eani néogﬁgﬂ?gﬂj .l{/;‘?‘u %@%ncpqngm@fen%u&ﬁ es}Bfga\?Pﬁayg?e‘El%ya b%mesa[nelﬁlg
206 5 obhEhGst2y. Then netdgsh degi nsidhn astepa3idg bbestepy 304 dthe 206
chanber conponent is sprayed with a cleaning_chemstry at an initial

flowraPé. E¥he #nitThe TEHWPT 2% 18y e S588eddponiAn® bperdtbrine

j udgmentharpARY B BRSed LPA, RN WAXReRI %@€§n§ﬁga¥ﬁ&gi§‘h?|ﬁ an
conponents with simlar cleaning chemstries. 10ln step 306, a
t enper atnigiefl fhevwchanber Tohporidnrl §lowagatednapl perprisd alnon e

t enper at.ur f_the. I ] St ur ed i i ns
froma CHEEALRD Panioof e b He batRy dRoHIBRAEECe Boet Lot
conpar edptravantasiyet 14 enpen@ingre: o ittdnpematiareciaageng 1&T4rel ¢ @riget .
te rature Qr range_pay be sel ected to_increase the etch rate of the
uninﬁﬁenti ona?ncﬁg“? nagg06a and' R Y Hete s etﬁﬁecgf‘@%e?a?%m%?n?%% 1S

i ntenti gaakueeatl i ngld&4nanthory t hei<hamper:6afpoBENthavt BEd@dnd 02.

Anot her way to state this is that a target tenperature ranpge nay be
sel ect ePEBIEHTHI HRPOPAMERTEHARY i gRaérehiramedoflepping tank.

uni nt entrl,0RakL,C9881 NPHd 0fe 2010, AN AGERATARIYE haw-ehehredt €504 et
i ntentional coating 104 and/or the chanber conponent material 102.
Thus, fdengryaghvenct| eaPegp eheBNgE - two curves nmay be drawn: one

whi gh plots yaLnteptLenaln oAl &:Ch ik ndSr BUS sLedpeLat g e, and

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

20 an acceptably high etch rate of the unintentiocnal coating 106
and an acceptably 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 cocating 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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25 other which plots intentional coating and/or chanber conponent
etch rate versus tenperature. A tenperature range may then be chosen
whi ch gives acceptable etch rates of the unintentional coating 106,
the intentional coating 104, and the chanber conmponent material 102.
301 f the measured tenperature is found to be greater than the target
tenperature range in step 308, the nethod may pass to step 310 in

whi ch the flow e,of the cl.eani.ng cheni stry.is _decrease and the
o i ma o r e SR e iR i SuRa M SRR B e el SR e
passes hackictoesteq, 386d whes esghey itre/Tpar aher ehksbee- oeasotetc & n

step 308, if the tengerature is found not to be greate% han t he
target CORPErEEHre FARGRSEHE MEtHoPIRRFSpEES Kt 6°0sEEpP 3190 Vit tile

measur eq LBRPEEALHI €51 Se ARl £, .€Qnpared to the target tenperature
range. If the neasured tenperature is found in step 312 to be | ower

t han>t he tar gét sterpébat ukre e rimipe e reethod CHAY passte destep 314.
In ste h o t i i | S, | nd
P g%.%%tekf g?%}é ’é‘fﬁ%f;%&é’ét é@nﬁ@r%%%r%g CReM § Eylﬁé§h5@%%?§%%£

the spraying o er- conponent is continued. Fromste t he
met hod passéspbatk voest eph30Gahers tthepeerperat Useagsin econgastadd.
151 f intst g 3%2 t?e measured te eratu& iz found to be}$ﬁtpin t he
t ar get té’n% PatOF 85T ahg@ St He et 1ot Sray Tpadd®t B°ErBp 3165 TREIHIEIT a
det er m Aat ifennts iAadeepheli hefo the 1shwep ahasprayi ngribe chapdeiture
conponent with cleaning chem stry is conplete. The decision whether

t he gteﬁaggesﬁpaymﬁgh? gnay pass ‘to step 314. 1In step 314, the flow

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

i5 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 is
complete. The decision whether the step of sprayving 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 of
all, or a substantial porticn cof, the unintentioconal coating

25 10e6.

I1f, in step 316, it is determined that the cleaning
chemistry spray step is not finished, the method may pass to
step 318 where the spraying of the component with the c¢leaning
chemistry 1s 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 is

12



20 chanber conmponent with cl eaning chem stry is conplete may be based
upon a duration of spraying, an observation of the chanber conponent,
or on any other suitable nmethod of determ ning whet her the chanber

conponent has been cleaned of all, or a substantial portion of, the
uni ntentional coating 25106. If, in step 316, it is determ ned
that the cleaning chenistry spray step is not finished, the nethod
may pas 3 e t he Sprayin of _t he conpong the
cleanln Bﬁé y& s°¢o t?*ﬂ?(f Hét@%ﬁhggynﬁﬁtheﬁ %g%%v# %here

306, 30t&@dmébﬁoﬁE@ﬁ@Q continued until such tine as a deternlnatlon
is made in step 316 that the cleaning chemstry s

Fononed At TEBCROTRTE THE ToiTed T egabe boelt Bh' SYeotLt & (e

nmet hod eQ@s:n methd@C20®tdod-800 of FIG 3 may be used to acconplish
step 206 in nmethod 200 of FIG 2. 5FIG 4 is a schematic drawing of a

chanber conpBhént 4 sp? ayi PeRepparatdiawioy ¢f ehehprbent FeROBrayi ng

t f
horei o ShedTplatpREr 4250 4 B T A SRRy RO Bh B iRR e ik
whi ch CG@ﬁ|mB§|ye6ﬂSé@SES e chmporent sporalyé ngl earpdd484dr Ased hoaweim.
10 FIG Al t t I th t t ank
wth & filke RooH BBoYePTEe ihel Toic 03 Ty e 40600 ol aF ohhiorm it

chanber ccoppenent; 40418tca 4 i ddnpdndrte wwharben caarponent a404hden ain
Iar?e conponent. Alternatively, tank 402 may be used to clean a

pl ut@l i £y of4conﬁéﬁ%ﬁ?%t%V%ﬁ¥¢aFR&nEHR??ﬂ?WSfméﬁcﬁPB?thEop?%r%ﬁ|?RFQﬁ

conponenksyl §isABL! FEROULIHCA oaﬁ,cwée Wi hi Arpehe shank 04022 3nde SEBd to
enough to allow the plurality of conponents to be effectively sprayed

Wi th cl edmiang oshernsmpyr wieheenenthel (A wialdi fjimef 1EoRpenehesber
Interfer, %S‘Nehtﬂ %ShaQth{ar% @a@ﬂqegﬁggm S 499 gBYal soni ”&éilde

conponent hol di ng devi ces np |ng devices 406 may
be hooksaytaBSpsshetvesleanamyplhmalmﬂy'sdim@@p@nEOthobdmalthammmﬁly

co nent. one B d|n deV|§e§3406 be nag of _an e
3T ABeTy PausheoP P ERTLF Rt SE N Cledn T ERarTEEh ok v oh
are useditaiel eas taﬁkcmazrb@ﬁdcsm@pmemcmgh 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 also include component

20 holding devices 406. Component holding devices 406 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, to the cleaning
chemistries which zre used to clean the chamber components.

25 Spraying apparatus 400 may include spray nozzles 408
which are depicted in FIG. 4 as located along the left and
right sides of the tank 402. It will be understood that spray
nozzles 408 may be located on any interior 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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25Spr ayi ng apparatus 400 may include spray nozzles 408 which are
depicted in FIG 4 as located along the left and right sides of the
tank 402. It wll be understood that spray nozzles 408 may be | ocated
on any interior surface of tank 402 or alternatively spray nozzles
408 may be suspended within 30 tank 402. Spray nozzl es 408 may be
connected to cleaning chem stry supplies 410, which may in turn be

connected to0.13 cleaning chem.stry recycle,congduit 412. Althaqu
condui t Cifinilggsﬁ%%l%%r ornencé'cctleed O&%ﬁ‘%y@%é c ggrﬁ?%%h c%oenncliusfcr ;!/q"iz
supply 4%0shbtinwik | chenamides sicoathitthaheacderhliag coanest Hpnsuml e
made with the other depicted cleanin% chem str sugglg 410. 5 g?e or
cohnect 12

nore cl 8aAr ngTcheht 2% yWRAfppt §RE A6 gy SBEL4gEd EIhdi¥

may be ggpaegted iR Pam ALy Il i RgMBNeREs EpRNSsHeD, tao.
conduit 416 and drain 418. Spraying apparatus 400 may al so include a

sensdr 226 @i BAraayl enbnapthedisd e 859Pe 1eRe 4l Bnpey dvtiressst- chanber
conmponent 40 d r c i i
p éoﬁgugg I3 ﬂ%y_e L RERAL ng? Bl¥%o heaniRg.chgm : oY

which flows I'n ain nsor onnected t hrou
si gnal hageb422ctoecioad riod @4 40énendl Herid24lday Herzpimect ed

t hr ough _si nak Line 426 to nozzles 408. Althou s&gn I $én 426 is
shown cgﬁﬁgf?lﬁa %goam%Yn ¥ %§Q4§8Fepﬁoﬁﬁgpobe 15" Uhderst ood
that si gaabtkineo4@éa s@ye behsamgaired ure amy caasbak! cotpdhennozz es
408. I n operation, chanber conpgnent 404 may be suspended or
hel 101 napR4EE BhS cORIRRRAE HoITh 7 Y16V e84 P H0BhBhE X ¥ HRTIT £ 10w
conponent +404r-hag been iy ed, 4 N QP@alehn8EtEANEAPLLGE $BYnal
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 line 426 may be connected to any and
all of the nozzies 408.

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

20 commence spraying cleaning chemistry from nozzles 408 against
the chamber component 404. Component holding devices 406 may
be connecied to a rotating device (not shown) which may rotate
the chamber component 404 so that all sides of chamber
component 404 may be spraved with cleaning chemistry.

25  Cleaning chemistry may fall to the bottom of tank 402 and be
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

source 410.
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20 conmence spraying cleaning chem stry from nozzl es 408 agai nst the
chanber conponent 404. Conponent hol ding devi ces 406 nmay be connected
to a rotating device (not shown) which may rotate the chanber
conponent 404 so that all sides of chanber conponent 404 may be
sprayed with cleaning chem stry. 25 Cleaning chemstry may fall to
the bottom of tank 402 and be collected by drain 418, fromwhich the

cl eaning chep str be punped through copdujt 416 b u 14. The
cl eani ng chonraty TBY B BiRearrecrry PRFohGRPEoRAS Tha

cl eani nghahpat Sty Soii€ el Ul a0 bdrigakiui-stl be béhser esb@ndirar 30
reconditioned prior to being returned to cleaning chem stry source

410. reportedy PRSP Py idtd SYEratigRalt hanEehper attr ¥ the

chamber reppponente 404 MY LeRAs WRkopLnsensar e420.q4and Eéﬁ%ﬁied to
control l er 424 over signal line 422. 'If the tenperature of the

chanber teorpoatAre 409 ‘exesadst <t argete, 5 thenpenarat ke brma e sy &
range, rojl [of0) I LN : I of
Cleant ngoChearst B Tromtiie Shantel dog e Enpaphgfi FfLE or 1

t enper atwrzelet the. chairberacionparenthed@émpakrhsubel ofv ah4¢ arlgetber
tenperature or te rature range, the controller nmay command a

| ncr oaeEOTRODRBEr APS BHLAD H9I0 G "CREEn HGRRERFLE yoF r CHHE ure
nozzl es r4@§e, Ashdi sensserl abave; ddrenahenper ahukeaoé thecighardes of
conf&nent 404 may be neasured directly. In addition, the tenperature
of

e CRRHDEE €oRPpoHRME CIFN Sty He FhdhretPrylRBadtf ed Ay HexlFSsy

the tenmperatur enef  LAse £laan ngr chemshipavhiehobalhs 164t o3
bottom of the tank 402. If the tenperature of the chanber
conponemeas0dedadhovechiy r ai Bedrdditt- arhe thecsprabretveapef dtheg e range

by sinmply i eas] t f Gl hng LSET -
cleaning & g%$5?§§8%%§9§e1%fé%%gg%hq6% 5%2@%9 nggg%§§e%Pcﬁ§%%ﬁ§%ﬁ?
cl eani nghehaprhperdfdre of thdlhelqwzzicesh408stay bheiconfabld edh ashea

grogﬁ_o o be i in{dual% pontrolled in order to place additional
cle |n& gﬁéﬁ]?ﬁrg BNt Pt %%s of the chanber conponent 404 which
have a greater aRBRUREmSErimig edrdachC edtaimhg r186mpandnt 04 P4 aceni @S e
raised into the acceptable temperature range by simply
increasing the flow rate of cleaning chemistry, the cleaning
chemistry may be preheated before it is sprayed on the
20  cleaning chamber 404.

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

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

FIG. 5 is a schematic drawing of another spraying
apparatus 500 of the present invention. Spraying apparatus
500 may be substantially similar tc spraying apparatus 400 of

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

500, the chamber component 404 is not suspended and/or raised
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25 cl eaning chem stry on portions of the chanber conponent 404 which
have a | esser anpunt of unintended coating 106. FIG 5is a
schemati c drawi ng of another spraying apparatus 500 of the present

i nvention. Spraying apparatus 500 may be substantially simlar to
sprayi ng apparatus 400 of 30 FIG 4, with the follow ng differences.

I n spraying apparatus 500, the chanmber conponent 404 is not suspended

and/ or raised by conponent hol.di ng vi ces 406. |nstead, chanber
ompanchi OHPREY™ S ol St b o iEabl ARE09Se T FRTTET s SOP T be
used to4nat ahe bhepThaddeaip&OMpangib 140402l n opensiboa, 5thensprayi ng

apparatus 500 nmay be operated 5 simlarly to the spraying apparatus
400 of PPEd 4° HPEATLE heN? oHoW STy comPreeahcd84 -1 n the sprayi ng

apparat us 509,05, EL &G i on, e CARANLCARRARERLS 4900 TRYy BSe R £ a

;
turntabl e 502 ra?her t han suspendedngfon1conponent hol di ng devi ces
406.5 Theimilatrapl vo 502 neyr awinsg epskirelivisn 400r AL nBYGr of atwl idhddiser 10

conpone . i ng -chem st a.ch ed- f
nozzIes@%6ggﬁé§8r%g§%e%§$é%itefﬁ%%mgoﬁ i8?§5§fa§ﬁ§ﬁ§§$§gﬁﬂ%gﬂggﬁgﬂb4_
FIG 6 i5s anscheamber comaybimghtofd etmagndkhelaspdaynng apparatlis 600

of the present jnvention. Spraying apparatu .600 may be

Subst anCPERE] SN | ATSREiITE ChPhgiol R ok BOTQLBB0%BT #1425+ withF
the fol kowhRELEXCEPL | ANy . r SRIEY W RPRA 2luks, RAQ FBYabhavenafbdmnt eri or
spray assenbly 602. The interior spray assenbly 602 may include a

cl ebhi nGoBREREBEr §048 08P cEh B THEG @%ﬁéﬁgﬁwaieanﬁwt?% upported
member Q6 9,2,01027k 63 20: $08 2 Mozalie £Q3 TRy P%r%!imlg ah et o 7zl e

408. The nozzl e 608 may be novably and/or rotatably nounted on
condui t komppoettméfiber 606. In addition, or alternatively, the

TSP e PO R AR sk POk o P
apparatus 6006 of the present invention. Spraying apparatus
15 600 may be substantially similar to the spraying apparatus 500
of FIG. 5, with the following exceptions. Spraying apparatus
600 may have an interior spray assembly 602. The interior
spray assembly 602 may include a cleaning chemistry scurce 604
connectad through a conduit/support member 606 to a nozzle
20 608. DNozzle 608 may be similar to nozzle 408. The nozzle 608
may be movably and/or rotatably mounted on conduit/support
member 6066. In addition, or alternatively, the
conduit/support member 606 may be adapted to move the nozzle
608 vertically and or rotaticnally. Although only one nozzle
25 608 is shown, it is to be understood 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 Although the spraying apparatus 600 as depicted in FIG. 6
may be based on the spraying apparatus 500 of FIG. 5, it
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25 608 is shown, it is to be understood that a plurality of nozzles
608 may be used and attached to conduit/support nenber 606. The
controller 424 may be connected to the cleaning chem stry source 604
by control line 610. 30Al though the spraying apparatus 600 as
depicted in FIG 6 may be based on the sprayi ng apparatus 500 of FIG
5, it should be understood that the spraying apparatus 400 of FIG 4

may be siml ar nodi fied. ., Thus rayi ng .apparatus, 400 y

Toui 11 ednER AN b AB9REL Fraa s P 268308030 HIE T el A% 4 o
spray chegnibegssalUbirop wedihie=d nt anwr, ebrehanbespbacatponemt A
whi l e the conpanent hol di ng devices 406 rotate the chanber coqyonent
404. Inbﬁp@Pg roRd Fﬂel%i%%ﬂﬁrﬁjldﬁﬁéﬁ&ﬁﬁsSﬁééynﬁﬁsﬁﬁb%be?%%eﬁp t 1s

simlar |aﬂa§@eﬁh%059ﬁ§¥%nﬁlé‘£}pﬁ{ tds AQQOhnFk e 4naBd; bhes sps g
apparatus 500 of FIG 5, with the additional 10 functionality
desc?i bedmgerens. 4Thewkplaytily) epparEnis hed0iot REGLCES nhybd sprgte

cleaninqh%h%ggﬁgFé ggﬁégﬁéﬁgtﬁidpr portions of chanber conponent 404

t hrough the nozz eani ng chem stry may fl ow from cl eani ng
chem stry sodncep604tibmpughe tdreragdnduispré@éthe the mnezzbe GO8ratlte

interior .spray.15 assenbly 602 may be qper din endent |y of the
nozzl es 46812 ?eFﬂaE?%e? Y HY Qﬁ%%%”ssgbgyogngEbly 302 WY be
oper at edpiraye8j Hpphtotuwi 40 tde Fmzzls 488 the addbDuibngit he

sprayi ng operation, the nozzle 608 may rotate so that all interior
por t¥on U&Ftﬂﬁéaéﬁgﬁb%?SEbhE%ﬁmﬂﬁr%ﬁﬁ¢ Ny 2GPBE Y pPageec i the ct&hrfthg

conposi trreN. sTheyr 9baki, 0P &fnile NazlL 808 MK benREEOTB! hSheth by
rotating the conduit/support menber 606 or by any other suitable
met hod. 9ifn chdaPeiroacmpheenozéle BOPuHy e movadei ACBhe Vbpanind

g;r :ﬁ;i T sEaLShRY PYok OMESh NG IN8 GPRINLL/SYRPALL  FENBEE 808,u M

the conduit 606 to the nozzle 608. The interior spray
15 assembly 602 may be operated independently of the nczzles 408.
Alternatively, the interior spray assembly 602 may be operated
in conjunction with the nozzles 408.
During the spraying operation, the nczzle 608 may rotate
so that alil interior portions of the chamber component 404 may
20 be sprayed with cleaning composition. The rotaticn of the
nozzle 608 may be accomplished by rotating the conduit/support
member 606 or by any cther suitable method. In addition, the
nozzle 608 may be 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 interiocr walls of

the tank 402, the nozzles 408 of FIG. 7 may be mounted on arm
17



25 sui tabl e et hod. FIG 7 is a schematic drawi ng of stil

anot her spraying apparatus 700 of present invention. The spraying
apparatus 700 may be substantially simlar to the spraying apparatus
400 of FIG 4 with the follow ng exceptions. Wereas the spray 30
nozzles 408 of FIG 4 nmay be nounted on the interior walls of the
tank 402, the nozzles 408 of FIG 7 may be nounted on arm 702. The
arm 702 y bg, nount e n a robot arm(not _shown) or_a,trac not
Shown) THEen BBS P SOUMY Che TSORO 6f eheoranke B2 M HhisTHe o m
702 may aberavyednat osinekvit hexichanery cumparenhd4Qhei Bodtderot ocrad | ow
cleanin% chem stry to reach 5 all exterior portions of the chanber
conponentl4040f r onTRUP uf it i35 of0diMedc PifoRSY eFhar Spray iy APHish us

700 may c@h§8n59el uge fn Cheay NG, Ceh%rasiustcrl)éawlgcehz&ﬂsm Cho MBy: die

connected to the arm 702 through a conduit 70 The conduit 706 may

be a5f| etilbk&athbseri poblHers tof drubl@arperaratporend Hed nbved a0
ar ound i iLde of 40 .o F e i
o the pzbdttgceplat Bt At Mg soravila"hibafachDr 65 Dap S

sweep | iinedanby &rohesonengidesrofsitthe sapparati/id wbianohherbe ororarearad
could spin ile s i in the sa l. ocation.. Furthernpr an arm 15
Soul g TRen AR bEnoaRY Bl 1S SR G, o rab b SR o T R
Spi nni n@g @gnegnelef hbss axesrddr Ny eabra canmecauhd7ap socbee | headed on

the top or bottom of the apparatus in addition to the sides. A
conbP natic6H"ef tEEat PBRE? yO and frovEEbI® hozzl es is al so possible

wi thin the appapagusy, Different; Noazd.es L 2@ seke 9iqpogzl @se may be
control | ed i ndependently. Independent control allows a nozzle or set
of nozzlkepatrettseat Froe ikl gcatdanrulaam edmacedsdf srear| bheezr ¥ me

or at a fast chenic ' der re_effeciiv | ean
t he conﬁgﬁgh?EeEgﬁg%t?%e%%gz%éééﬁéﬁf% %2 % ggﬂgg?hgfe%%v%%ho$$%%§anted
25 nat ersipdln whitiheuttayeng et:chig, szamd lelcedniong Fnrthersboet est arm

possible tine. Additionally, the spra ing.a arat us,my. gather =
Cor L5 o CEHAM BANCFF b TRE B TO oI ChE AR Aar ot ShG BURpLT T SRR
one or mERHAnPYIPSndddet 6Ff bers efyed €d.A moveable arm could also be
located on the top or bottom of the apparatus in addition to
the sides. A combination of stationary and moveable nozzies
is also possible within the apparatus. Different nozzlies or
20 sets of nozzles may be controlled independently. Independent
control allows a nozzle or set of nozzles to treat the thickly
accumulated areas for a longer time or at a faster chemical
flow rate in order to more effectively clean the component.
Effectively cleaning includes bkoth removal of unwanted
25 material without over—-etching, and cleaning in the shortest
possible time. Additionally, the spraying apparatus may
gather sprayed chemical from the bottom cf the apparatus and
pump it with one or more pumps 414 to be recycied.
While the figures show the bottom of the tank 402 as
30 flat, it could be slanted or ctherwise configured to aid

collection of the chemical. The recycled chemical may be

18



Wil e the figures show the bottomof the tank 402 as 30 flat, it
could be slanted or otherw se configured to aid collection of the
chem cal. The recycled chemcal my be imediately reused in the
process, filtered (chem cally and/or mechanically) and i mredi 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

B e R e e e e i M e e

r ot at edmeohthatat be) nozd | esneli& tly reackdal brpputpedstofa thecycling
exterior of .the_chanber conponent 1&&. In FIG 7, the chanber
conponeRt 3463 nh§” bet PR St &5 sHary? B $6 - conponent hol di ng devi ces

406 and the nazghesaddSn, WHLhs ikgy EBBAtreduen7an 702G May e be
noved |l aterally, vertically and/or rotationally to reach all exterior

por t? on§PEFathe ERBHLEF LY dripdientS 4By 1npn agPRT8F U e hel enbbdi Hent’s
descri bedgbeye. s5he,HP7F! &8 A AQ8 sy rhepkpdependgot Ly, pont rol | ed

so that nore or less cleaning chem stry nay be sprayed on portions of
t he charbepopenpoheht may e oie e somshe tothkesszyht fit €98 irortalreach

Coatlnga&968%?§%gagnof1%ﬁ%fé%i?%%é] d%ei%glgkégg?glé§$égﬁgh r% 4. TIn
exenpl ary 20 "enbodi nent S of einvention. I'ications o e above
di scl osedGappar ahasclamtsaet doegsonsitc i Ofdaklk ywoehhalthet scopea of dihe
invention will be r ily apparent to those of ordin skill in the
artlo CFQpHQnent ho%ggngyae f%es 40é and t%e nozzﬁes 26%, ﬁhich may
be mounted on arm 702, may be moved laterally, vertically
and/or rotationally fTo reach all exterior portions of the
chamber component 404.
In all of the embodiments described above, the nozzles
15 408 may be independently controlled so that more or less
cleaning chemistry may be sprayed on portions of 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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1. A nethod of cleaning an el ectronic device manufacturing process
chanber part conpri sing: spraying the part with an acid; a
first portion of the part being coated with nore of a material to be
cl eaned than a second portion of the part, and wherein acid spray is
directed toward the first portion of the part to be cleaned in at

| east one of: in an increased anmount than the second portion of
the part,Claims for a longer tinme than the second portion of the
part, and at a faster flow rate than the second portion of the

part; spraying the part with DI water; and treating the part with
pot assi um hydroxicdtod 25 theanthfoshn ofledtadanic warieien t he step of
spraying the part with an acid conprises masuri,n%the t enper at ure of

t he part &t N9y PERESREaSHF BT et AR t50-7% ‘desi r ed

tenperature, aplinahenel Fsassh_ewﬂ@ﬁi 50t £pey atiwe ippreebactediche
provi de a favorable part cleaning rate to part etching rate ratio.

3. The nerdiod Rfind giomtedorizhf upraert comrtieiing dive bef cApanaér easi ng
the flow {@éxﬁ aO;s'e%%n@i Eagrg?lgﬁeégetﬁ L enperal ung Qfi o *&%iﬁa%brgi)?hg)

decreasing the ow ra acid to decrease the ter%perature 0
part. 4.idhélrmeetteod taveacddithg torenepoftidre «f dihves pRrito t8, beherein

the part ¢ rises an intentionally deposited coating and/or wherein
the step %]?er%rbercgﬁnnﬁtt ﬁgaﬁgrfmﬁi? “an acid conprises neasuring the
tenperature of the iparh andreaspar anguthetimasiieddeimpenat-iiont ofa
desired tenperature; and/or wherein the desired tenperature is
selected to prtd\ﬁ d& & f avorabl e part cleaning rate to intended

coating etching rat®andhghqarf ayasabhgen paid SdQay B Hrabe be past
etching rate. 5. The net hog according to one of the clains 1 to 4,

wherein the adiart-s @@éated prior to spraying the part with the acid.
at a faster flow rate than the second portion of

the part;
spraying the part with DI water; and

treating the part with potassium hydroxide.

2. The method of claim 1 wherein the step of spraying the
part with an acid comprises measuring the temperature of
the part and comparing the measured temperature to a
desired temperature, and/or wherein the desired temperature
is selected to provide a favorable part cleaning rate to

part etching rate ratio.

3. The method of claim 1 or 2 further comprising one of
a) increasing the flow rate of ag¢id to increase the
temperature of the part and b) decreasing the flow rate of

acid tc decrease the temperature of the part.

4, The methed according te one of the claims 1 to 3,

wherein the part comprises an intentionally deposited

20



6. The nethod according to one of the clains 1 to 5, wherein a
portion of the part is masked prior to spraying the part with the
acid. 7. The nethod according to one of the clains 1 to 6, wherein
the step of spraying the part with DI water conprises spraying the
water at a pressure of between about 34473.8 hPa and about 137895.2

hPa (about 500 and about 2000 p.s.i.).
coating and/or wherein the step of spraying the part with

an acid comprises measuring the temperature of the part and
comparing the measured temperature

t0o a desired temperature; and/or wherein the desired
temperature is selected to provide a favorable part
cleaning rate to intended coating etching rate and/or a

favorable part cleaning rate to part etching rate.

5. The method according to one of the claims 1 to 4,
wherein the acid is heated prior to spraying the part with

the acid.

6. The method according to one of the claims 1 to 5,
wherein a portion of the part is masked prior to spraying

the part with the acid.

7. The method according to one of the claims 1 to 6,
wherein the step of spraying the part with DI water
comprises spraying the water at a pressure of between about
34473.8 hPa and about 137895.2 hPa (about 500 and about
2000 p.s.i.).
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