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Co-owned U.S. Patent 6,933,508, filed March 13, 2002 and

15 entitled “METHOD OF SURFACE TEXTURING”, is hereby incorporated

by reference herein in its entirety and for all purposes.

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 Invention

In semiconductcr, flat panel and sc¢lar power panegl
manufacturing processes, various films are deposited on the
surfaces of substrates. 1In the course cf processing the

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

toc meintain a clean and consistent chamber environment.
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However, sonetines an in-situ cleaning is not possible, or is no
| onger effective. At these tines, the filmcovered equi pnent
conponents may need to be renpoved and cl eaned. Sunmary O The
I nvention 5In one aspect a nmethod of cleaning an el ectronic device
manuf act uri ng process chanber part is provided, including a) spraying
the part wwth an acid; b) spraying the part wwth DI water; and c)
treating the part with potassium hydroxide. In another aspect, a
spray clioaivey,apprestussfan 10-sbhponerursingf isn neltepresnbdedevices
manuf act ur i r.o hanber ., is. .provided, includi.ng: upport
renber - T RSB Al bl Y S L Co e 2e R
cl eani ngauhiemest:r yospppeyt s angy efeed condid tr cadapicedntioctenxey .
cl eaning chem stry fromthe cleaning chem stry supply to the spray 15
nozzl e; wherein the spray nozzle attached to the support nenber is
adapt ed summagyat€ Thd Iovemykoni nearly and is adapted to direct a
spray of cleaning chem stry to the interior of an el ectronic device
manubact ur i ngnproeesspebhanbene clomponentldaromaa apl wlakittryndt device
directions. 20l.n_yet another aspect, a spray cleaning a ratus for
conponefPE SR CEH AN EcPF O 6 VTR LT act U9y 0F O e B CEHAmEr 2 s
provi dedpMaiyahgl REEUFESt R tiR £heddidg Biandgray)ing pher peirtywdthspray
nozzl es connected to an arm c%@g nDuntnghdevice_ada ted to hold a
process "Gr&fpefnNdofpoRERt L i Ei ke (AR g iitdhPotasd 14 AYEresafag
chem stry suppl ¥neenaechsdet P, thes SR AY- NRZAISS apieseld kBe armis
adapted to nove the spray nozzles to direct aspray of cleaning
che#h st opmgneRéschanber ctonporirin dewimen pnnialcituyiot Birpeesfons.
Nuner ou p . p i [h accor i .thgse_and
ot her a?ﬁ%@?%EoigtﬁgB?ﬁgéﬁti%#?q%§¥hg'f@a%hfggﬂgﬁgm%éﬂbég’ B7 %
spray nozzle attached to the suppeort member; ¢) a cleaning

chemistry 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 cleaning 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



aspects of the present invention will becone nore fully apparent from
the follow ng detail ed description, the appended cl ains and the
acconpanyi ng drawi ngs. Brief Description of the Drawi ngs 5Figures | A

- E are a schematic illustration of a nethod for cleaning or
reclaimng a process filmcoated conmponent according to one of the
enbodi nents of the invention. Figure 2 is a flow diagram of a

cl eaning nethod of the invention. 10Figure 3 is a flow diagram of a
net hod efspeortsr offl khg phasbet tqunﬁkﬁn‘&@H@éﬁ&@ﬂﬁemQMEiﬁgl¢Yeaning
chem st rayi Fi ramnn
chanber %%h%bﬁén?ggﬁrﬁhe fo%%%%?é us o ]tcg |n§gﬁ |5ﬁn gE gu?%e%d?%
a schematlid mdr amdnghef aanombety thpnherwicaygaonent sprayi ng appar at us
of the invention. Figure 6 is a schematic drawi ng of anot her
chanber conponent spraying apparatus of the invention.
Fi gure BriiefaDesheiptiondofinting Ifavaimgdsher chanber 20 conponent
spraylng apparatus of the invention. DETAILED DESCRI PTI ON

Figures 1A - E are a schematic illustration of a method

for cleaning or reclaiming a process film 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 1s a schematic drawing of a chamber component
spraying apparatus of the invention.

15 Figure 5 is a schematic drawing of another chamber
compenent spraying apparatus of the invention.

Figure 6 1s 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 inventicn.

DETATLED DESCRIPTICN

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.
Aiso, a tremendous amount of heat may ke produced by the
reaction so that a chiller may be needed to cool the process
to an operating temperature at which the equipment is not over

heated.



In order to recondition process chanber conponents, the conponents
may be dipped into an acid bath to renpbve an unintentional coating or
film The acid bath dip, however, 25 may result in a violent reaction
whi ch may be undesirable. Also, a trenendous 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 which the equi pnment is not
over heat ed. Additionally, the unintentional coating on the
equi prent mapddétibraéven. tFdrurkaigitelonal dvetdage oof tpRySiieapngapor
depositian (P C ers h 0 I . I al
at the £33 SPtChe"SRERECTroL STy, O RAEe B PRVETEIhE04E
whi ch exiepod ittiom t(AED) acgetbé s t hehestbhstanatee ar eondceheri nkegeor of

the chamber. .The top, of . the shields near the target or source
L o RRE e it akoPne ekt oo bt o B s Bl e anenrt EhE S Yo
near st hensubkstieatie. wiben axeéppi Mgorel@an qaeeessd shesedbsyesyeof ten

the thick 10 areas of film accumnul ation may not be fU|%é cl eaned
whi | e t REPRAN tAPeaBtARYCOBeCBVERS HHFRET -OvdietOR R HBF 8AnRaHESt he

shi el ds aRd FRY cau§e+f YL ULS, MU T aPtd QNAl,L1GeRT NG itRe3hedQBLe a
substrate being proCessed. Shedding of particles onto a substrate may

cause dér_fO@@tislGi hhehetsabserbere ehathaegnicdeifencdd the substrate.
ot ao D & roBiAfcoL ATk B Gkt O et BaTepteln s taL

Vi Ces, I'splays anaksolar
powed pamrelas. of filMhateunheaabavenexany eepautldiynsleantiewshi el dse of

a PVD chanmber, it will_ be appreciated that other, chanber, conponents
20(such tRTSREABN PrHQES BB setCitgs CYAAR) T AGs ToduperRT o' 1o
support shisheawerhaaglsy £agepl al€sre alrtintdiawnatinebatepgsi £boshed
processes (including chem cal vapor depositions (CVD) and,

el ect r ofP&Ci AgFUREY T AL UREH Y PR i orfAIedda0 RsPpRAEcles onto

peri odi galshyskegubr BagXeghtd &N NGn LKW 3R« rakeNiRE 2R P PERSSES
(such as reactive ion etching, sputter etching and el ectroettching)

maylal s¢heesubstrataninerenat &t on fnaa cong aminpiédoceontras on a he
Chanbernﬁgggogggﬁg EQ?thHMféé%EHééé‘8%‘§éﬁid§ﬁ%%%k%9-devices, fiat

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 vapor 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 on 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
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The present invention provides nethods and apparatus for 30 cl eaning
coatings fromthe surfaces of processing equipnment. The applicants
have di scovered that by spraying a cleaning chemstry 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 with 5 | ess etching of any intentional coating of the part.

Fol | owi wgerietspr apicnagaobatrhe ctddhew nfrachdy stippiogt 6hehpapar tntehe
part may.,th .pr.e he i I r, far lLe, .and t hen
oy bo ErEarea uiRh sorhcalEa reulbirta o g, LY pRueiBEnalr
re-rinsedipinenthpabkswaterbe 16bH G8d | A Thd Endnecadschemating may be

illustration of, a.pnethod for c|eani (or reclaimn a progess-film
coat ed CMIREH LR AP RGCFER G O e SaGd HBRELIgES Y wEeh
invepti Qrss etchlhg sFanhiNOnPOAtiondN Rdatildy BBY the paghanber
conponent 102. A chanber conponent may be made from al um num

st ai nl es®liswipgeFngr sareBtawmi @f H IR PR esesist ryhratexahpl e,

the chagher ceRROPBEPE SnARY:hen BAe, fLam.al WHpu® oith plYRheaL! yropew
chanber “conponents 102 nay be intentionally covered with a coating

104. Thiexampy.cheandf eherdnay hereientesd atith modatsisenal hydapkiade! The
CoaLLNIEaBTay, (AL sxabhey BE A DLOLAGHWItH B prdlialelayel which

gives thé co roper ectrical properties in-order fo be
conpati bl e wrtlhSa pRasnhEeave ronmehdmatic addidsitant ibhe o€oat naghaay

m ni m ze _contam nation_of substrates wthin the chanber. One
i ntenti ofal “c68f'HY iﬁﬁ FECR2 M1 Wi d eol%?rcc:esssﬁ&&}ngf’ﬁ%\ﬂscmeB’&?%g
of al umarWdrdeagPes, oNkCckel thadMbsleEAt PIof the invention.

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

15 steel or a ceramic. For the purposes of 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
ceoating may minimize contamination of substrates within the
champber. One intentional coating 104 is a twin wire arc spray

25 (“TWAS”) coating of aluminum, copper, nickel, molybdenum, or
zinc, for example. Other intentional coatings may ke 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
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zinc, for exanple. OQther intentional coatings may be used. As the
nane suggests, the TWAS coating process may include two wires which
forman 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
conponent may have a roughness which 5 pronotes adhesi on of PVD
materials to the conponent. This nmay hel p prevent unintentionally
coat ed PVYPMPEEEST iaéhgsw@n‘pﬁr%‘éﬂkim@t@ﬁifalamctccmmompmﬁgtt heThus faze

of a S“%%&gag?w% EBEHQB%&@E&%}Z“&&&S 4 B QNes ik %e?rSf%” Ler,

may al so esses. Li kew'se, eSion of other
processhn&ﬁ&nmglsf&sanh esnt&mun&munqﬂuhe(Eﬂaﬂadenmf andubbchang

by- prod s, etc., as, discussed e rlier y be enh nced b S
o P P Bt FbrBHERR b S ar SHER S e 0o, B TERE aRbunaTat ok
procgss Jmtced ak 10Thayeprote s8iHl entianals<oaldhre 1586 o rDgpradi ng
upon the equi prent, and/or the processes run on the equipnent, the

un|ntenEFBﬁ@PSC@éFPH@ahﬁté??%@ Hoy VI EXa0EHeon CYEC GitMar edBr ocess
films i rétP\@n%qupg\zeaugay | 8¢k ude, £opRer, {QY a4k ReH! h\ggﬁ(%))

alum num (A, titanium (Ti) and/or titanium 15 nit rlde
tltanluﬁﬂ@@@g@ﬁehY(Ihva@hﬂ vrne el em (Megn taredyadr coamtiabum nitride

(T o S BERE SFLLTARy Ol A B ATRIL LB
di oxbde,lagielri canunintentional coating 106. Depending upon the
equipment, and/or the processes run on the equipment, the
unintentional coating material may vary. Common accumulated
prcocess films in PVD equipment may include copper (Cu),
ruthenium (Ru), aluminum (Al}, titanium {(Ti) and/or titanium
15 nitride (TiN), titanium tungsten (TiW) and tantalum (Ta)
and/or tantalum nitride (TaN)}. Unintentional coatings on
etching equipment are usually polymeric. Unintentional
cecatings 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
SiCOH) .
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 coating 106 as conpared to the intentional coating 104
and/ or @h&mbemrwonponbatcnmpemémi,ia$edﬁpod§unﬂdudip@iwbthhehe PVD

shield exa the tronal coating 106 be TaN Ta and the
30 |nten0“%%3 Fritay8r %%8 yied a.WVﬁgﬂagbogpﬁﬂﬁagﬁuﬁfﬂﬁﬁ? ayer on an

al um numdelaanagesconpanent rlQEh Sps@yd g drie dal-eaniibg 6f ehem stry on
t he conponent, _as op gosed to di ppi ng the conponent in the cleaning

cheni st (PSTHEF 1h598 SEVEPEF BeR&ht Mg tHallad. wihRrgfeprayareas

diresti @n+0f thhexchaheaht £8MaPecd®f £ d eadidy &ORhEOkL dofTereﬁore
areas 5 with thick unintentional coating (such as the top of a PVD

shi el d) sbdglBeé erpobederpoacdheni zathdmical |fongeér longert hameatkas of
thin uniptenti,enal ; foghi g nto‘f&%f[j %é’mﬂi he tc@ 03518 F‘[?, gfxe thick
B ely drty ¢ d

unrntentronal coating nmay be conple Stant | eane
wi t hout ageers- effchnngteheithah am&%mmgﬁmd&)bﬁnqum@abmemalocoating For

exanpl e, utes to re a ni ntenti on
coat | ng S RREPEEL LT 0o VaRe BHIIRTS R S by s1TH GEC6P Bonse
uni nb entunaRgkent@ahbDgcodddhd i ongdit Yt—}xeﬁrm’laz—y,l ng amaghea@keabni@ysose | ess
chem cal than dipping into a chem cal bath uses. For exanple, 15 a
spray procEsesmiy ﬁ@@oﬁef%mF@%TI%ﬁ%ﬁ?ﬁHQﬂﬂﬂﬁ%xﬂoaGWﬁﬁchwééﬁeﬁé it may

col | ect e;ekenqbeeeygl eeuyg ar ANy SRS PITRE 6ch i B SskeMinMieERRScAa Pat h
may use 20 gallons of chemical. A spray process also generates |ess

heat th@@aéléﬂpprﬁ@dbé%ﬁn@lbbes%P%ﬁwﬂQQKﬁeﬁhﬁmecaﬂh@aﬁpﬂ§9 bedeess nay
be saf lpafd LhetHIR lpBidd SLL!LIcHBY AL Bk GQULY edgh) SREf,

yst I nents present | nventr on, 1 ons
of &3chanberagopponent mﬂyc@s@awefewng&&MHnnncitedemmcaﬂeNWhmnhlcan
be cellected and recycled via an automated spray system)
whereas a bath may use 20 gallens of chemical. A 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 invention, portiocns of
a chamber component which have not accumulated unintentiocnal
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 hydrogen fluoride

(HF) to nitric acid (HNOs3) or the same ratio of hydrogen
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coating may be masked so that the cleaning chem stry spray will not
etch the chanber conponent or the intentional 25 coating. 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 (HNG3) or the
same raﬁﬁdO@ﬁdﬁydﬁﬁééntOchitﬁi@kﬁ%iﬁ]QHNQ3 i t Fhe acidl¢ HNGB) .mathée
nitric e r co benefit.
The rat?%hﬁggg¥§? gg%ne ﬁl@ﬁé%%gﬁgb S?hggégﬁé@con§%|t§£§ ¢
may al smalye vefryesbimgenbor sei@cam\maﬁﬂdwqﬂMUM@ chmEahbhatiroanas m¢y5
coating One_of or skil,l i.n deposit.i,on hanb
CFeant ng i POETSArE: TS Lot et Lo i OREan 0 SPNAgechERToTh A1
based upeattihg Bat degpehehihe unintentional 106 and intentional 104
coatings and the material which forns the substrate 102. 10After

conpl eti on ofPehefppPeeéeRary nsktkp B dqﬂ@lrﬁiﬁ@r ichgrbpr foeaningofithe

uni ntenweoaﬁheceatgggeé% MBYariSe £ &RVEH Hy %?rta?f ch@&negbrlg?ﬁg%: a ed

areas (top of the shield near a source/targe or exanp
t he thi rqlwnc@a?edaéuéasoﬁrapheldnnhetm&r@tlcHé)@ angl anseapiefzlt hed

conponent, i.§ Bgﬁhgg’gﬁ?eﬁa%@apw% "t TRV ubIE GLEANH Y

chem stry and 0 Fenove soO
10 After completion of the process in step 1B, the majority,

if not all of the unintenticnal 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
{(1f 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 dilution 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 KOE. Likewise, i1f 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 cecating 106. Such undercutting may
help to remove any remaining fragmented unintentional coating

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

to take about 60 to 90 minutes to remove the intentional
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(if any exists) of the remaining unintentional coating 106 (TaN Ta,
for exanple). The pressure of the pressure washing step can vary

wi dely, fromb500 to 2000 p.s.i. However, it is 20 expected that for
nost applications, 1000 p.s.i wll suffice. In FIG 10, the
intentional coating 104 (TWAS Al, for exanple) is renoved with a
di l ute potassi um 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
conponeeatdngt A842BitbnpoAthet ereObe ntigipearti-n FhisachmpbngOH may be
Li kew s hf. 4@ fLEh [Nt ent.i I tJ ng i 0 he
chanber%@ghggng%F918;,Q??Q%ségx%%gggdufﬁgfhghg%&gﬁagggpgﬁfIFOA

under - ctireblieehitagnment ed uni ntenti onal coating 106. Such undercutting

may help to re a emai ni n ragnment ed uni ntentional _coating 30
106. For a c&ﬁggignt?gh h%i%ik%ﬁkéiqﬁh?%ﬂﬁQE VP ¢ l@igecﬁ8ﬁ to take
abous 6@xepIe)NMiBUtesdyof & £nPyec-thie: d titrNEnenahn appatthgidR4on i h a

dilute KOH treatnent. The coqﬁgafnt may be washed wth DI water at
about 4Oy NCEPSLPBM ng2YRE t Tt fent 10 fhel exapplenafcd eBRed

conponent, ;6RMP sBi ehde £08 SoR¥SHMl@)cdrs Jeeady 1hak 1gf k- Phasting and
an application of a new intentional layer 106 (TWAS Al', in the
exanpl epgfcgspypIshhendyrso Péabaikheofodipogaitt -bansbéengepraseas | @adin

a processi ek . taj e .arijt- stin cess
Gehoor 1 LoRegi CIRIPBE. Rl Bt o Dl e e e o8 e B o
U. S10 Pabentd6U8E2, Bateby &opld| KbokuskiPogticdlkokwkikliedtoalJul ¥ildd on

2003, d.U. P t 6,933,508 al by Papi al k ki et al., filed,
o Nar eHEEY T30020Bahi Shaar i1 Ryt v elF OV8: ALFR PHePPOLALET BT Es
for all epuaposesilENGSn Mévreh | B3 ldamt,r alte o GlreanhBgrpBLA0EG Of e tditn

15 invention and its effect on a surface of a conponent. FIG 2 is a
flow di &gr &RPOF BREIERDLET NEME DF tHERASEi ng met hod 200 of the

i nvention. Mpthaed 2R0-begi Ny hdk SieP 204.cahndt fR:AB4A. 0 £REPONENt to
be cl eaned is provided wherein 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. Method 200 begins in step 202. 1In 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 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 coating is sprayed 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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conponent has an unintentional coating. The unintentional 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 |ocated on the
conmponent 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 conponent having an

uni nt enttén &R LEALVRGCI8MEPE AY B Wi 2 e tdicc amiing cané et r oa Theg

cl eanin i Tay S ctl 1S h eani
chem str%?%%%? ZP%E tgﬁeegﬁ?%? eﬁ%?o%l%ﬁﬁ%c%gﬁﬁng%&wgg&?gﬁ%grEtsﬁgn‘gﬁﬂg
et ches tke thet eamronal expatimed 104 . cAl tweratdtonveliyh FGahBi nt BAteonal

it onEi-aRaP 6ol PR TRbeF Thart 1T AiGeHNE EOmaNERL T Fhebe

chent st rgmused weuhdthe thepsadmw: as explained in conjunction wth FIG
1B. After steﬁ] 206, gﬁ%t if not all of the accunul ated |ayer wll be

5 renoved frdmh fREPcOHPonERE . CYRPWLY 268 SRy SCoMpsheht 9 sPERT ayER

with high phessurerPe MAEEEurdhea P AR WNRShIRG LBERYES1Eheron
chem cals fromstep 206 and may | oosen and renove any uni ntenti onal

coat i ng St&PerD&l 2PEnBfYi hgoatt e?nd t -GN PB6 ANYO A 18fepTt220alt feating
COnpone&fat!eu%i%p?éﬁgiﬁ??gi Grlyfeg JHgture. The mxture

concentration is as exp ned Tn conjunction with FIG 10. The

m xt@re may Be speryedlonthdecounporentiorexposedonponedt. inhy KeH
dipped in.2.0ath ah KO L L. LOG, spray. aeihad Ls used. Lhg KOH
treat ment may ~éccur i n Fharq sC A appara d$. 2R FEPAALRY I§71r1 t he
conponerbniaycheonowedht PI@. Separ atte: appaliaiclmatobeeeprdgelChh the
treatment (either spra% or bath). The KOH treatnent magpstri

. . t he
 ntent | GRAPORGALI A FRonT ERRO RS dHBRIS (F FERE. dBnBoRERE ABeRORor I
have anthit eptbonabceati 89uédfdA ©fc MdE theathieRr shePodclBYibethe

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 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 KOH.

Finally, in step 214, the newly cleaned component is
ready to be reconditioned. The reconditioning process may

25 1include grit blasting 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.S. Patent 6,933,508 also by Popiolkokwski et al., filed on

30 March 13, 2002, which have been previocusly incorporated herein

by reference.
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20 omtted. In step 212, the conponent may be rinsed with Dl
water followng the treatnment with KOH. Finally, in step 214, the
new y cl eaned conponent is ready to be reconditioned. The
recondi ti oni ng process may 25 include grit blasting the conponent and
the application of a new intentional coating. Reconditioning
processes are discussed in nore detail in comonly owned U. S. Patent
6, 812, 471 by Popi ol kokwski et al., filed on July 17, 2003, and U.S.
Patent 6,933F368 &l 46 ByLPepi Of kokIWKih D fdepidls edmehhed REPcRL13,

2002, V‘"{Eih%hilﬁi%\é%tg_%ﬁnfBEeé\j%HE'ﬁ&)Yliﬂ&OErpé)r@énﬁ:% &Ll By of efgreace.

FIG 3 is a flow diagramwhich depitts a nmethod 300 of the Invention

f or contoolonggtt Weitenpeeatonecndénia thardery comeareentvinhi kecihening

conmpone i ng r ith-a_ cl.eaning chenm stry. An exanple

cuch 5 SHETeRaver e ey el S5 it & T e, Yok, i, Rbd beg A
in sbepc30ZIGLn2st ephd30dethed chagbes oOnpoRerd02.s JIpr ayed BOEhthe
cleanin% ch nistr& at an initial flowrate. The initial flow rate may
be base h&ﬂgﬁraﬁo BEFrPbr 18 FREGHERYBY ey 58 HaSe FRGPRR pYi BF an
experi enge tspnaying skbklarrgenpenends middh [idd k@l ©ke8BkBE upon an
chem stries. 10l n step 306, a tenperature of the chanber conponent is
measur e@PEAREErN &t PVERPENTE hel t B At kA ¥ bfuldie PellOancHgeEheREsSt ry

may be neasyhed asmiladrabpsohEem a,clipaning L2 ¢ ahA n§t 8ReA98: 1 88,
?e or

measured tenperature is conpared to a target tenperatu
tenpérat ure Fangéerl8The aargerctziper atflrdheorcheabge wayrbeesel gst ed

to 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 to 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 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 acceptebly high etch rate of the unintentional 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 intentionzl 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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increase the etch rate of the unintentional coating 106 and to
decrease the etch rate of the intentional coating 104 and/or the
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
mat erial 102. Thus, for any given cleaning chemstry, two curves nmay
be drawtc GhePwRiléhipl ghichnthe eftdwnedteod ithg etlehniagechemsasry

t enper at.yr e o] r i Io nt en nal and/or
chanberH%o%eggggfggfc%ggaﬁggv%¥g%gf#£nﬁéﬁé urglg‘[1 O%ggbure range
may t hemdnt ichesen mhecmeghwestmememﬂsﬁﬂsahﬁdﬁ1ﬂbabesp0806hehere the

unlntentlonal %oating 106, the intentional coating 104, and the
chanber "E8RSSAGHE Sniit eF FaP3937 %01 f the measured tenperature is

found to be gneatep Bban thethargaipd eMmeratiy edaadackntst gp 308,
the method nmay pass to step 310 in which the flow rate of the

cleanin@r@ﬁéﬁFsFP?ni§hﬁeE?é%%%dte@RﬁF%qﬂ¥%ﬂﬁ%£ﬂen@h@fmﬁﬁéoéhaﬁﬁepass
conponent, is$ ep0RLbNYELre THE: r&ﬁé@@&é&%ﬁ@%@&&a% a%eeoxﬁgﬁr&@ere

the tenperature is re-neasured. 5In step 308, enperat reis
found nér thebsagogeht eemphnatihe ranrget tkﬁnﬁheam@ﬁeuradgeemherﬂeuh@d

nay pass L9 sfapAlg. uhere,the wpasyed denperatyce s again, copar ed
Por T a5k SEPEEE

to the tar erature range. e neasured Bund
in Soeprahaetmhbembohed maanpiﬂs ﬁauinﬂptammperahusee@03nangehéh51ow

t hod 314. tep 314,, the fl t f the |,
Cl cani nd SEROMSEPy FLoPRLF LSRN BHG X HE SIShAATG CoRnAnGhenaRERYing

conponets m&ecanhmﬁuedcoﬁp@:ﬁ@ﬁﬁeps%ﬂlhﬁ;é@t hedopasses bBagkehe step
306 where the tenperature is re-neasured. 151f in step 312, the

neasur edetERPePaFERE PACkobRdSERP b6 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 is
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 of
all, or a substantial portion of, the unintentional 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 spraying 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 is

12



W thin the target tenperature range, the nmethod nay pass to step 316
in which a determnation is nmade whether the step of spraying the
chanber conponent with cleaning chem stry is conplete. The deci sion
whet her the step of spraying the 20 chanber conponent w th 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 nethod
of determ ni ng whet her the chanber conponent has been cl eaned of all,
or a subBdfadstedl- pbEt PBAN of 1M heh&idisithat imsalPassatongtep1880 where
If, in step3l8ogi bnijs determ ned that the cleaning chemstry spray
step is not finished, the nethod may pass to step 318 where the
sprayi ng of The wmerpodeRPOWI hFithe Tlrvemnilryg veheahitst Bgchsptonhi sued.

The net y n.p p 306, 30 and the nethod continued
unt i | s%@% gﬁng%ggog gg?eéﬁi%%?id%‘is made in step 316 that the

cl eahi ng chemiIstry s$praysstepatsc Iradimy dfed cAlambeehcbinenthe
met hod nm ass to stegggzggﬁheée t he, net hod ends. The net hod

300 of FP&2Y3THa§PBETH R ot i SH K206 PR 2HEEA0APRBD bS
FIG 2. 436 @ay4bkeSude8CheMgét £o i a NGhifa 3 reharRer 1eQRPOREA herein.
sprayln% appar atus 400 of the invention. praylng appar atus 400 nmay
be used ¢ FErfEi-AYaARPap?BYS PGty ds@ itved KHERern. tTrRelilse ayhheh
appar at Kk, 4 i i o] et el | pses
o Componont oty oheBasat i au Shbnn §h o Rrenel i srnirfug) o

t hel @ppdil&t.ud - malappeativel he @re oume taanis wiatyh agpeamethobd abowveen

e eI AR AP AR, Dl P o7 £aen coormoner 304 8

Al t er natileehy pntankafiB2r naymbenarsted 30 ad ean imeplidr ahkt yhemhber

Conponeg%%p%hggktgagogglZ 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 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 are 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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15 if each of the plurality of conponents is small enough to fit
within the tank 402 and snmall enough to allow the plurality of
conponents to be effectively sprayed with cl eaning chem stry w t hout
the plurality of conponents interfering with each other. Spraying
apparatus 400 may al so i nclude conponent 20 hol di ng devi ces 406.
Component hol di ng devi ces 406 may be hooks, tabs, shelves or any
devices suitable to hold a chanber conponent. Conponent hol ding

devi ces “466 Ry FECRAABIBf TRRYC Hat@naH 1 twfileh | &lithpesli sasdupk 412

resistant;, sh@whh8sCLeankhge&heM Si1d Enaich ang l&%@falfgjergpgegpwe

chanber conponents. 25Spraying appdratus 400 nmay inclu
nozzl es 4408 vfti vhlarkbedepiletretodd HaE A4 sgnillecatcetdnakbdngnt haylleé t

and rig i o] h k.4 I be under.stood _that s y
nozzlesQ%G% %ﬁ%h Eh%ogg %g % %ﬁ@gérﬁeﬁﬁ%nl%ug?hcgEoV F%ﬁ%iﬁogigr
al t eb natineeby mpraycmezﬁiﬁ@ diddn mtyr pes upsiiesdad ownbki be3Gséank 402.

Spray nozzl es, 408. e connected to ¢ eanl C ry. supplies

200 whi ch mhgTRRAE 0t A HES L OMce e T8 fig Jhenity tRoEyER o
condui t ma12peAcbRareheg0ngUEdndik h@leshmw a&%ﬁom%ct edpt-QyPRLY one
cl eaning chem stry supply 410, it will be understood that a simlar

connect PER2FA}UBe 2 ARJEAVI 2 hs® hn@tUfls adesineoad 420 whial BABNPSE ry
suppl y $HlpeaaOne ALsUBre cheanl g chary destcrfy ﬁ%@b&e% eeofbOnoRY b6,

used. it 412 may be connected to punp In turn
maylbe @@nlvf@@t édet bempﬁd@ttnretl@f aandy drlaianiggs chsmayrmgwhpphr Al oss 400

may al s nsot_4 be adap e neasure th
t emper a ure o#g Haﬁ%g c%%%%%%w¢h?§f‘ aFor Tt g %gﬁﬁggat %naf any
cl eani ngicker&t Ly mbnthoil@m5424u()GbnﬂnbLQE& 43ansay B20conyedbdeed

connect t hr h si gnal 422 to ontr IIer 424. Controller_ 424
may be %gﬁﬁégggglﬁﬂ%gughn gﬁ%1t9|9ﬂfz 56 40802 2LéE°UER. SAFRRbUYIPE

si gnal MizlaeiéZ@hbﬁnSB@M\ﬂe@@ﬂE@Cﬁd Ng dihA Sindelz8 eNadzl ei40Fi1itpa ||
be 15 understood that signal line 426 may be connected to any and
all of the nozzles 408.

In operation, 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 spraying cleaning chemistry from nozzles 408 against
the chamber component 404. Component holding 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 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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15 understood that signal line 426 may be connected to any and all of
t he nozzl es 408. I n operation, chanber conponent 404 may be
suspended or held in place by conponent hol ding devices 406. Once
chanber conponent 404 has been nmounted, the operator or controller
may 20 conmence spraying cleaning chem stry fromnozzl es 408 agai nst
t he chanber conmponent 404. Conponent hol di ng devi ces 406 may be
connected to _a rotating device (not shown) which nmay rotate the
chanber conpOHERTIADASSBPEARINGI PPRTRMlCHf RRasEPeEaipEReAf 2D2 nay

be spraygdmiethcehg8RLAE £0EMHS) MYe o {d.RANINI sehemskhby, mMaygfall to
the bottom of tank 402 and be collected by drain 418, fromwhich the

cl eani ngeplatiest tp maptbel panpédd tdveough aenddiine4 1@2hy plnphd14. The
cl eanin i y directly .thrguagh conduit. 412 to
cleaningec %%?EF%é ggqug g@%3§o$ #é&i?Q%@s mﬁ% %ﬁfﬁ&@édaaﬁ8f8?£3o
recobdi tricopedapnirar okotbepagatetar natyd 0 tdleeanintgother skiycsatite a

410. Duri.ng the spraypng operation, the tenperature of the
chamber S€6T58RENE 46 enﬁﬁgﬁeg%eggﬁfé@gﬁyfﬁﬁﬂ§@kc%fﬁﬁséﬁﬁ FERBr £28 to
control Ingzz424 qver sg@nalalipe AR2%:nd frdrfie t-eMper attukge0bhhiBer

chanber conponent 404 exceeds a target 5 tenperature or tenperature
range, tCREPEBAREEONPEr LARYS coPhRnP o HetttedSabier atheer e tETPEF DR BE

cl eanin m y I 4 j I Is
Fenpor atir e or o ohamBar - sorsbronr 46a 7ol TS Ba Sw s Thegsrce °f

t enper atfdee of téppriatuckembagey fihem ddre moldzdesndyP8confandianussed

i ncrease,in_th a ow-of. cl i chem stry f,rgmthe
nozzIes%ESQ?’Aghéi%gﬂgégégg%%v%% {%%‘ﬁ%%%%%éfﬁ?@oanthébghgﬁ%e?e
conponenkaél4enayibectbasur ed alidecidry, dhe adtigkeirannreheft enper at ure

of the chanber conponent 404 may be jndirectly neasured by neasurin
Che 1 enmUPAPEr o SORBORERE) 487 FaY orE A e i rep e 5oy s ating f

bot t om @het hempapktd02. of t_:he%léik@iﬁf@f&rﬁtslﬂr@/ ohitherehagbes the
conponent 404 cannot be raised into the acceptable tenperature range

by $PnpPytiEREr 84stRg EARKT#&v rate of cleaning chenmistry, the
cleaning chegiesthy FBYpOEa PhEDESE edh DI dr dohpSRERYed09NchRot be

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 to 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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20 cl eani ng chanber 404. The nozzles 408 may be controlled as a
group or may be individually controlled in order to place additional
cl eaning chem stry on portions of the chanber conponent 404 which
have a greater anmount of unintended coating 106, and to place |ess 25
cl eaning chem stry on portions of the chanber conponent 404 which
have a | esser anpunt of unintended coating 106. FIG 5is a
schematic drawi ng of another spraying apparatus 500 of the present

i nventi &Y. CSPPRYFRE BPpatRTuSeTOC el be sbstamsti alheybsirncpaponent
sprayin p S f F i t he l-awing =di-f ences.
In spragpﬁg&%ggggaﬁgggggo?agﬁe£c %éhgxgd%%%bngﬁﬁ%ﬁ%%h%55§gtRggs%gnded
and/ or ngiesedo bptedapohenthawber ngordewiaes 406. | nst ead, chanber

conponent 404 _nmay be. placed upon_turntahl e 5Q2. r.ntabl e 502 may be
Gsed to rot a08 DRE’HaRDer C2nYOReH hPEA TR Gise il BRY PReCSBrALTRG

appab at uinBQQ gy tbethpersptedi bg sapd Badys ta0d e sRGAYUNgwapRatBEUS
400 of E ?. 4, with_the followng differences. In the spra ing
appar at §'365188 BLELCESNERR- chibEle cOMpbHdit %ﬂﬁérﬁﬁysbéoéla elitén a
turntablse 302 eakhsbrt BanpsHepeNsesd fdPmLPmMRneNtphal dipgdrdeyibcss,
406. The turntable 502 may rotate which in turn may rotate chanber

conponedR thgd §5apharSERBARH nhr ehe?RERINLNhiNeH divdyg Hevipray885f r ofne
PG o e eae T C A by ne ol er Aot NEr SEVavina poaPAPeE 600
of ibhe prewenenitnd@At sonth&Sprayeayl mppareatis 15 WwB0Ghmaypybbe sprayed
Sust okl YoBLTLLRh ohouk Do, SELAULED SROPLSLISSO0SRL OBttt D
spray assambhgn60204The interior spray assenbly 602 may include a
cl eani ng Che%&%tr% ggugcgcggéétic drawing of yet another spravying
apparatus 600 of the present invention. Spraving 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 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 be 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 vertically and or rotationally. 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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connected through a conduit/support menber 606 to a nozzle 20608.
Nozzl e 608 may be simlar to nozzle 408. The nozzle 608 may be
novabl y and/or rotatably nounted on conduit/support nenber 606. In
addition, or alternatively, the conduit/support nmenber 606 may be
adapted to nove the nozzle 608 vertically and or rotationally.

Al t hough only one nozzle 25 608 is shown, it is to be understood that
a plurality of nozzles 608 nmay be used and attached to

condui t /S @pPer LenprBerseosd that ke woiRyiold Pz tigy 498 e6nRéct ed

to the INQ s 1St 6 o I, i 3QAKt gh
t he sprg%ﬁﬁgba%6§?§?52&6%8aggi%%big@gpﬁléﬁg%¥1%§I%E?a%éqggsgﬁboﬁgyhe
sprayi ndpeapparidties 500i0tlH& ab, inter shwwmkde assdebidtyo6d2t hattt he

sprayin aratus _400 of .FIG 4 be simlarly di.fied.. Thus
opr avi ng OREFErS SHOBY na) S BELABA T LEH T ThoT fue AR TR ePEof PEPPaF
assebbl yoi@dnichat 402 aHdapéedhé ocshsayercl aadlidlighcs @letiicen ﬁﬂﬂjlﬂ@tate
interior of chanmber 5 conponent 404 while the conponent hol di ng
devicestﬁﬁﬁcﬁépggé fREPeRERbef “tonponent 404. In operation, the

sprayi ng appanhabusr809o.Anyche opested SigddAanly 600 e sar aé'b!agted
apparatus 400 of FIG 4 and the sprayi ng apparatus 500 of FlI 5,
with t héigddidrilanP thef BRERY bhal 1RRR RSt |4 dfedden. 4Thadsphayi ng
port 1 one Paf JoRAnBEP TEaSaneat 4o Tht oligh Lo sy So 608228 eani ng.
cheh® st riyangdy ohladwt f7r ders ok elaed nige cdiemi stThe sgurage ng04rbhretigh t6he of
CondUitEQ%q %Omggesggé§l81ggéin&T%hé£E§¥g§”oﬁﬂ%ﬁ%yinterior portions
of chamber component 404 through the nozzle 608. Cleaning
chemistry may flow from 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
50 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/suppoert
member 606 or by any other 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 interior walls of

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



15 assenbly 602 may be operated i ndependently of the nozzles 408.
Alternatively, the interior spray assenbly 602 nmay be operated in
conjunction with the nozzles 408. During the spraying
operation, the nozzle 608 may rotate so that all interior portions of
t he chanber conmponent 404 may 20 be sprayed with cl eaning
conposition. The rotation of the nozzle 608 may be acconplished by
rotating the conduit/sug port nmenber 606 or by any other suitable

net hod. /% -addi’€i 5™ YAé R¥ZPe BOIRY Be MWt Arihdneér thewn) or
di rectign chy Al %b@gsﬁswhpmmm hde ﬁﬁ@daw&drﬁi%%r bolRBher £60fe Of
by any other 25 SU|tabIe met hod IS a schematic draw ng
of stil [taakottREr sEhayvnghap@@maE@%IﬂﬂﬁlmﬁI@M@Sb@tomndehheonhamher

sprayin u 0 b tially .simlar .t ra

appar at GSHB0Gr BPG T LERL LR T o T 1 TS L WGP cRE P
spray 3@1noezke$1é®8poftfbﬁb éﬁrmhetnmamnﬂﬁeﬂbmmmnbhe uoterron wal |l s
of the t ﬁi % hge noz%%es 408 FIG 7 may be nnunt&ﬁ on arm

702. Th@ 767 fhydbEcHotRted o %1§RﬁﬁﬁlQ%WﬁHﬁﬁﬁ?t§ﬁo P BRYatFAck
(not shawa}uaBi ehclBYniHE AROwNS: thesdiptdoomuaf WHhent ﬁag A02¢ o8t ed
the arm 702 may be _noved around t he chanber conponent 404 in order to
al | ow clt®akiPfg2ERerP st EYrewudh eactrmsiwtlt O -er iThe sortiudhs78f nag be
chanber cenRoRgNt ﬂgéefm%@d@i uralddahof did ecli ans. tzhsesmgegang
apparatus 700 nmay al so include a cleaning chem stry source 704 whi
maylbe eoonadt et dnshdeaprin 702 tdrloudf® a conduit 706. The conduit
706 may be a-fl ble h in order, to enahle th arm,702 £t be noved
10 around théklﬁnge?bfgﬁﬁeéﬁﬁn£94%Eﬁéh nl%qe lﬁl S}detﬁe g?n1is
shown omppheakebt sFdemofhitel apparat usan Eramddrald seaeapi dhneanlar m

could sweep linearly fromone side of the apparatus to another, or an
arm cou&%og‘p Hev\,ﬁllijé S afP AP FRR T HS S drfe 4 S%n OTFEPt REFNGPBLdan
arm spin while staying in the same location. Furthermore, an arm

15 could linearly sweep across the apparatus while simultaneocusly
spinning on one of its axes. 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 nozzles
is alsoc possible within the apparatus. Different nozzles 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 both 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 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

collection of the chemical. The recycled chemical may be
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15 could linearly sweep across the apparatus whil e sinmultaneously
spinning on one of its axes. A noveable armcould also be |ocated on
the top or bottomof the apparatus in addition to the sides. A

conbi nati on of stationary and noveabl e nozzles is al so possible
within the apparatus. Different nozzles or 20 sets of nozzles may be
controll ed i ndependently. |ndependent control allows a nozzle or set

of nozzles to treat the thickly accunul ated areas for a Ionger tine
or at alMyecddetehdniedred| s F%ﬁ LIt ert HiFaRsce (ShEBERVEYy2RE bR

the Com@%@hlcgﬁﬁ?(ﬁ bME! Ymké &M S10, | AL AES oQOtpf&rr{p%ﬁD\@ a0k upuant gd

25 material w thout over-etching, and cleanlng in the shortest
possi bl etEitien Agdi treatient pheosprayigipeappar at us may gat her

sprayed chemgal e t & kA tu nd -p t

one or nore 63‘@?%%25%’% bg&% %\g/@%dw s %\5@ gf ?E@ f?gl\t%
showBthepmetedleﬁmuherngnko4ﬂﬁeaepﬁﬁyﬁdguapparanmsldobeoﬁlameed4pr
othermﬁse onfig to_al | | ection The recycled
ohe car iy thE TP ek af ety PSR T n Lk "ioedes LR FPaRBa"

(chem calompoardtononeshanbeat byl édndsd naRM atrel Yloerll%@dAOQVinfm?@Qc}HO
a recycllng station for treatnent prlor to reuse. In operation, the

sprayi n§ldppar&taes706 bhe Fr¥tewiomyhe Q?(ﬁﬂﬁmﬁﬁédc§mﬁPPSPFy496 t hbn

spr ayi ngTanpal atys éQQmeérF&&np&nems t4n4 he @ld awirg s%ftieﬁsegeé In
FIG 4, the chanber conponent 4 may be rotated so that the nozzles

4081 Pray coamenealt hpédw@n@e*@icwefl & tard dgrheoimazzd eshédfBer wobdahonent

404. I nEl h t d i y by
10 conpgheﬁi ﬁgﬁglﬁa %g@Fig% gﬁ%1¥4%§%ozze§§lggg,v%%?%%gggg be
nnuntedamm/amnraﬁatlnaylbg tovesh dlatalrlaldyte nient peatthiynandfothe
rotatlong Y to reach aglﬁgxterlor portions of the chanber conponent
404. P86 CREPRRBBYI Atht s descri bed above, the nozzles 15 408

may be independent!| yfconér ohbedisendhale SAHIB a5, CkBENLBGz1es
chem stry may be sprayed on portions of the chanber conponent 404

whi th h4Pé Ae¥eP8r 1NERBARRE Bt FYHATO Kt 97y tPe6 fRéFeCBnleThe
foregoi ngcdespli BLERANSHESChOS 8Se WP Ya RXEM YN tions of the chamber

component 404 which have more or less unintentional coating
106 there on.
The foregoing description discloses conly 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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20 enbodi nents of the invention. Modifications of the above discl osed
apparatus and nethods which fall wthin the scope of the invention
wll be readily apparent to those of ordinary skill in the art.
Claims 1. A spray cleaning apparatus (400, 500,600, 700) for
conponents of an el ectronic device manufacturing process chanber

conprising: a support menber (606, 702, 706); a spray nozzle
(408, 608r1attached to the support nenber; a cleaning chem stry
supply (410, 604, 704); and a conduit (606, 706) adapted to

convey cleaning chemstry fromthe cleaning chemstry supply to the
spray nozzle; p so-IherRidhithe SRL3Y c19zzhgpat 5a6hesh t o ddie gypport

menber is adapted to rotate and/or to nove I'fnearfy ahd is adapted to
di rect a spregn@ftz|aamme lelraniosticy degithemantfa¢ionr oig grratesst r oni ¢

device nma rj rocess chanber conponent froma plurality of
directionggéﬁggéHééghﬁﬁag% Cl eani ng apparatus of claim1, further

conpri sing a tempesmdnt encsdrsor] 6042070adapved;t o neasure the
tenperature of the chanber. co nent. 3. The spray cl eaning
apparat us of cfaifthaY WQHQ%?éHg@%ngpgﬂn@tEaEBﬁ?rB?lEﬁe(qﬁﬁﬁoﬁﬂﬂ chis
adapt ed tgefmeepare a tenperature of the chanber conponent to a
predeterm ned tenperature range and/or _which is further adapted to

change the fl ol #3619 ANEaiSAE YcKERPSYr Y 44Br a§@d bi04Ive st ay
nozzle. 4. The spiay | @RIY NG o@IPARA Hédoﬁog%@ﬁQE 1c¥§%§fﬂ&‘the

controller (424) 1s adapted to increase the oW O aning
chemi st r ychemi sicredson Héa eigenangr ehefhitheychapbey tonponemray

nozzle;

wherein the spray nozzle attached to the support
member is adapted to rotate and/or 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.

2. The spray cleaning apparatus of claim 1, further
comprising a temperature sensor {420) adapted to measure

the temperature of the chamber component.

3. The spray cleaning apparatus of claim 2, further
comprising a controller (424) which is adapted to compare a
temperature of the chamber component to a predetermined
temperature range and/or which is further adapted to change
the flow rate of cleaning chemistry sprayed by the spray

nozzle.

4. The spray cleaning apparatus of claim 3, wherein the

controller (424) is adapted to increase the flow of
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5. The spray cl eaning apparatus of claim3 or 4, wherein the
controller (424) is adapted to decrease the flow of cleaning

chem stry to decrease the tenperature of the chanber conponent. 6. A
spray cl eani ng apparatus for components (400, 500,600, 700) of an

el ectroni ¢ devi ce manufacturing process chanber conprising: a

cl eaning tank (402); a plurality of spray nozzles (408, 608)

connect edc{ Oah@rRrBQ8: r v/ @) [increasedtABURELPE- EYEL & £ 408) adapt ed
to hold a process chanber conponent (404) inside the tank; and

a cl eani ngh¥MeeW sTIPEFIF-y (410, 704, 604) connected to the spray

nozzl es; wherein the armis adapted to nove the spray nozzles to
direct a spray of cleaning chem stry at the chanber conponent froma
pluralitysof direcipmns.cleAnifige appraytokeani abpapparat us, ofheadedinm 6,

further c risin controller (424 ich.is adapted to direct the
spray of @?n%a%?%tgrgoc]ﬁ]eerﬁ stiw )t rLSm(afjﬁ‘Bi)cﬁ}ﬁ/{d]tﬁl d8pFays o@fi’ e@?‘bq crease
t he anountlefnoleatiang gmitst ecwdbel LAPactspPOsthonSoofrHe
chanber conponent which are nore heavily coated with a filmto be

cl eaned afff et CURIEALe the anount of cl eaning chenistry which

i npacts portions of the chanber conponent which are |ess heavily

coated with filmto be cl eaned.
6. A spray cleaning apparatus for compenents (400,

500,600, 700) of an electronic device manufacturing process
chamber comprising:

a cleaning tank (402);

a plurality of spray nozzles (408, 608) connected to
an arm (606, 702);

a mounting device (406) adapted to hold a process
chamber component (404) inside the tank; and

a cleaning chemistry supply (410, 704, 604) connected
to the spray nozzles;

wherein the arm is adapted to move the spray nozzles
to direct a spray of cleaning chemistry at the chamber

component from a plurality of directions.

7. The spray cleaning apparatus of claim 6, further
comprising a controller (424) which is adapted to direct
the spray of cleaning chemistry from individual spray
nozzles to increase the amount of cleaning chemistry which
impacts portions of the chamber component which are more
heavily coated with a £film to bhe cleaned and/or to decrease
the amount of cleaning chemistry which impacts portions of
the chamber component which are less heavily coated with

film to be cleaned.
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