WO 2007/ 078656PCT/ US2006/ 047183 CLEANI NG OF ELECTROSTATI C CHUCKS
USI NG ULTRASONI C AQ TATI ON AND APPLI ED ELECTRI C FI ELDS BACKGROUND
5An electroﬁjﬁmw@mgﬁuck (ESC), a conponent of sem condu@ic@rus2006/047183
processi ng equi pnent such as plasnma etch chanbers, can be used for
transporting, holding and/or tenperature control of a sem conduct or
waf er or glass substrate (i.e., flat panel display) during
processing, for exanple, in a chem cal .vapor deposition, physical
vapor deposition, or etch reactor. ESCs often exhibit short lifetinmes .
10 resulting in failures including, for exanple, dynam c alignnment
failure, high | eakage of helium cooling gas between the ESC and the
under si de of a supported substrate; increased dechucking tinme, and
sticking of the sUbEANNG OF EIRCHICSHATdC CHUIKRKAJISAG WLLRARONEEr | v
failure of ESCs can caus&GEIATIONANDrARMNGED, ELREEBIC FRAELbD§hput , | ead
to particle and defect issues, and increase ownership costs of plasma
processi ng 15 equi pnent incorporating such ESCs. SUMVARY

Provided is a nmethod of cl eani ng an B2SCKERGNEI ng i nersing a

ceranic surface OfA%QE6§§§55@d?kEK§§é% 8H@Hh8ﬁo?gﬁ?ﬁgﬁﬁﬂkﬁﬁﬁﬁﬁ£§ﬁ§h

of the ESC is space apart tive surface suc
dielectric f Iemuu)m@rlt sucheasqd g rirettole elraniiees, car bevssddor framsgouingt heldiB8C

and the cond%waﬁefﬁa&m.&ecoml;*pefQgéhfés qucfor fobatd b as§ umﬁﬁ'&ee& et %at

ultrasonic agitation while sinultaneously applying tage to
ESC. BRI EF DHZCR| Gsplan) @nﬂgm@m N exznpie iFp glgraicshtapsr épposnmn

exenpl ary co yg;eamdpafldé;%ufahe&mtéwrea&oﬁ%@ssoﬁéﬁé{hm@Qhd?@ﬁﬁhnres
DETAI LED DESCRIPTI ON Contam nants are deposited on ceram c

sur f aces 1qur iTagldeg in fagureyinelgben donsrampie, @mw@@gvmnts@ﬂﬂm éigh leakage
characteri stigheflmlda81iEPESs BUMle &S BSRMdthd Adedidi8e of a supported substrate;

increased dechucking time, and sticking of the substrate to the ESC or dechucking
failure. The early failure of ESCs can cause substrate breakage, impact throughput,
lead to particle and defect issues, and increase ownership costs of plasma processing

15  equipment incorporating such ESCs.

SUMMARY
Provided is a method of cleaning an ESC comprising immersing a ceramic
surface of the ESC in dielectric fluid. The ceramic surface of the ESC is spaced
20  apart from a conductive surface such that the dielectric fluid fills a gap between the
ceramic surface of the ESC and the conductive surface. - The dielectric fluid is

subjected to ultrasonic agitation while simultaneously applying voltage to the ESC.

BRIEF DESCRIPTION OF THE DRAWING
25 The Figure shows an exemplary configuration for cleaning an ESC as

described herein.

DETAILED DESCRIPTION

Contaminants are deposited on ceramic ESC surfaces during etching. The

30 contaminants change the surface characteristics of the ESCs and cause early failure,
as ESC performance greatly depends on the cleanliness of ESC surfaces. Organic

impurities, metallic impurities, fluoride impurities, electrode impurities, silicon
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as ESC performance greatly depends on the cl eanliness of ESC
surfaces. Organic inpurities, netallic inpurities, fluoride

i mpuritiesweeromsesde i npurities, silicon WO PCT/US2006/047183
2007/ 078656PCT/ US2006/ 047183 particles, surface particles, and

conbi nati ons thereof are deposited on ESC surfaces during dielectric
pl asma etching, as well as during manufacture of new ESCs. Such
fluoride inpurities include, for exanple, alum numfluoride, titanium
fluoride, and conbi nations thereof; such netallic inpurities include,
for exanple, iron, 5 chromum nickel, nolybdenum vanadium and
conbi nations thereof; such electrode inpurities include, for exanple,
tungsten; and such S|I|con particles include, for example, Si, 5102,
and conbi nat iRGHECIe EvEdRse Particlesaandrambinations therenflaye déposiveboreBSClsattaces

new ESCs can duemp/desedee bla@ﬁ%@mﬁﬂ% h@@gu Esg‘&?m?gaﬂama&ﬁl%oé/ﬁ%%@@% Speh

cl eani ng the confam nants resulti ng from man turl ng or eposi
pn the 10 ESéEJOEF&FHWQWéP%P?}@d%éO?WW@% apmineefiveride stifeiaveflyidepans

of the di scl eefbikdtRAD HMedl QLR IRetallic impurfifes mﬁjdehﬁfreekgmﬁf!:' ﬁ“Lrﬁ’Ct rl ¢

ESCs refer to ESCs used in dielectric etch processes such as pla
etching sPl i CHFPTORIH&IsH melypdenymy earagiue, ang cembinstians theicof soel | | c

ESC can ‘conpreléode !Fﬁ ﬁlltl@q'%u&ce f&t- exaﬁﬁ&dhﬁxggeﬁ”aﬁﬁ%ﬁc@gﬂ%ﬁ%ﬂT fles

al um num 15al. I é gl a ceram ¢ surface on sem con
substrate sudhclide °R/Fd‘ﬁ1€lpl‘?’§‘ StPpordeembiggatians Sezndl Bhaslbeercseupmmgly

surface my GNIByESe tlﬁt%bﬂtﬁ&Qah%mp%Bﬁdlﬁgm A ngd S@%Bﬁﬁ@?&overed
refractory ( tungsten or nol ybdenum electr et ween

ceramic | aye?’é’ cleamipg FHPW%mrésqltﬂ&ﬁgman@wemsmﬂlogthe

thick). The |ESUstAirRigEihiREoleReRdht Berhif: ﬁﬁf‘a@\lz bf?rﬁ@né%f fhe AisRRALH ng
material such,as, a silicone 20based material contal ning conductive

powders (e. g ClealingBIRCRSS silicon, or the. |ike). The nmetal base,

approxi mately 1.5 AdededSetdn QiifeledlﬂcpESQQ kefed DHIMEGT R @oflcie ayer
feeds, through holes for Iift ‘?EI ns, helium gas E)é{?sages channel s for

tenperature EBEPHEREEH 39 RIFETFRDS é‘ﬁ‘F%‘ho’“ﬁléﬁ%@ Breateriglsi Ag exemplary

arr angemnent s dieddttri¢ B8O dak @omlpfiéSa ﬁi’c&] by C(g%lu Eﬁogh%ﬁhg %%%&gf%g %Itglgzgum

Joh hb Coul qnbi ¢ 25ty
| gygf eﬂ avi eE :ﬁy\gﬁ%fi cgﬁyaggrt‘, Ft:l £ opégpgl} & pragicepuctor or substrate such as a wafer

is supported. As an example, the ceramic surface may comprise a sintered laminate
comprising a patterned refractory (e.g., tungsten or molybdenum) electrode between
two ceramic layers (e.g., thin ceramic layers apprc.aximately 20 mils thick). The
laminate may be bonded to the metal base with a bonding material such as a silicone

20  based material containing conductive powders (e.g., aluminum, silicon, or the, like).
‘The metal base, approximately 1.5 inches thick, typically includes RF and DC power
feeds, through holes for lift pins, helium gas passages, channels for temperature
controlled fluid circulation, temperature sensing arrangements, and the like.

ESCs are typically either Coulombic or Johnsen-Rahbek type. Coulombic

25  type ESCs use a dielectric surface layer having a higher electrical resistance to
generate coulombic electrostatic forces. Johnsen-Rahbek type ESCs, which often
provide higher electrostatic clamping forces for a lower applied voltage, utilize
lower resistance dielectric surface layers such as AI203 doped witﬁ, for example,
TiO2.

30 According to an embodiment, the ceramic dielectric layer of a Johnsen-
Rahbek type ESC may comprise 94% AI203, 4% Si02, 1% TiO2, and 1% CaO0, as



generate coul onbic electrostatic forces. Johnsen-Rahbek type ESCs,
whi ch often provide higher electrostatic clanping forces for a | ower
appl i ed voktmge7oigtisl i ze | ower resistance dielectric suptaagdgyeis
such as Al 203 doped with, for exanple, Ti02. 30According to an
enbodi ment, the ceramc dielectric |layer of a Johnsen- Rahbek type
ESC may conprise 94% Al 203, 4% Si 02, 1% Ti 02, and 1% CaO, as WO
2007/ 078656PCT/ US2006/ 047183 wel | as trace amounts of MO, Si, Ti,
Ca, and My. According to another enbodi nent, for a Coul onbic type
ESC, the ceramic dielectric |ayer may conprise greater than or equal
to 99% Al 203. Thus, depending on the conposition of the ceramc

| ayer, elenments such as Ti, Si, Mj, and Ca may not be consi dered
5cont ani nant s¥elbasfeacecamnyags ﬁWgﬁeStliTS(ﬂaosmﬂMg esviondjng toaesiser | n

contrast, CONHYHIRARS fcﬁ‘%@oﬂ&nﬁﬁ%@:}a nl%% the J:e?grn &1161% ﬁ&:tlr?gewgacompélﬁ?

partlcles (e.g., tungsSten or are pre er ab
the surface dFeaterdhEner egual FeOW éé?‘l@%ﬂeﬁhwﬂ, éamndglgmrdﬂ:esemposmon of the

Cont am nant s SH&Rc 3er QemEt8 BNSs ﬂrﬁw#haﬂdgeyﬁ nna;% be 05 éeﬁ%&s

inmpurities, 10 and €l ectrode inpurities SR %
whi | e conPaniceaRdnaie fo berenfayed éxélmﬂt@losod graABingipapLess. tinesmtrﬁét,uorl de

i npurities, %Htaﬁhhdxﬁggho@laarstrg Llﬂﬁﬂtd?&yanﬁ%le}%gggésf)}ir%gle 'ae n%%éf?‘ g’i‘-g a

surface of used duri ng tric et

met hod of cl EBRIYREFIAM)RITPIE&HRPlY s¢mey sdrfram ﬁleragn‘ac@efﬁnmﬁscsbu fhacitsclafsed
the ESC in digda@filgd6cdskUi d; spacing the ceranmic surface of the ESC
apart 15from a conductive surface such that the dielectric fluid
fills a gap betwedrPt#ainapissuel as; fprfezemplst onghric E®GuETieh, el ioimuneities,e

surface; 18nd s54Ble@abEO Infilifiddi y%tff)ﬁxﬁi &l fr{%gEEg&%ﬁxfeac%ﬂﬁhg z?rgé élﬁ% laQ Yor

whi | e simul taneously applying voltage to t
25-200 W gal [€3#MBle aiaaﬁé’slmﬂuémﬁ%\ﬂépﬂﬁi%mamlrtlﬁedmti@ﬂtclcre pditglasciney be

fluid. The digp&sleaion the sergmhessu%faeé @M@&'g@%l&hhﬁ%ﬁ%ﬁé&n Qécﬁ,gk' L
whi | e sinmul taneous] X‘(}é?@app yi ng voltage to era y for

15- 120 mi nut es. Tf]laé Bgclﬁamng an ESC compnsmg immersing a ceramic
surface of the ESC in dielectric fluid; spacing the ceramic surface of the ESC apart

15 from a conductive surface such that the dielectric fluid fills a gap between the
ceramic surface of the ESC and the conductive surface; and subjecting the dielectric
fluid to ultrasonic agitation while simultaneously applying voltage to the ESC.

Preferably 25-200 W/gallon of ultrasonic power is applied to the dielectric
fluid. The dielectric fluid is subjected to ulirasonic agitation while simultaneously

20  applying voltage to the ESC preferably for 15-120 minutes. The voltage may be a
direct current of, for example, 125-500 V, which preferably is reversed, or the
voltage may be an alternating current of, for example, 30-90 Hz, preferably
approximately 60 Hz, The ceramic surface of the ESC is preferably spaced 5-200
pm, more preferably approximately 25 pm, apart from the conductive surface and

25  application of the voltage preferably produces an elecitric field of 10-15 MV/m in the
gap between the ceramic surface of the ESC and the conductive surface. The
conductive surface is preferably larger than the ESC in lateral dimensions, and
preferably flat, so as to produce a uniform electric field in the gap between the
ceramic surface of the ESC and the conductive surface.

30 The method may further comprise suspending at least the ceramic surface of

the ESC in deionized water and subjecting the.water to ultrasonic agitation, rinsing
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direct current of, for exanple, 125-500 V, which preferably is
reversed, or the voltage nmay be an alternating current of, for

exanpl e, 3ex@thotMrscsar ef erably approxi mately 60 Hz. The eeramsbme/o47183
surface of the ESC is preferably spaced 5-200 um nore preferably
approximately 25 um apart fromthe conductive surface and 25
application of the voltage preferably produces an electric field of
10-15 W/ min the gap between the ceram c surface of the ESC and the
conductive surface. The conductive surface is preferably |larger than
the ESC in lateral dinensions, and preferably flat, so as to produce
a uniformelectric field in the gap between the ceram c surface of
the ESC and the_conductive surface. 30The nmethod may further conprise
suspendi ng attht B&Stwitlhdeigpizadivates, anflios balsng theeE SO feraldy ervippeckimetebr
and subj ecti b t { i J Lnsi

2007/ 078656Pcn%0u%€2f%%%§'g% Thetied RAAGCLLBMLALY Al b St siffdop orthe
baki ng t he ESSC frcatzdaymward: Thp prethadrraefstaplyl o0 vEs contaminant partide &80
i s preferabl yneb&angdsibdod of iR 19RE A Brftiidr 368 nthdd WeasHebn &l Host
downwar d. The nethod preferably renoves cont am nant particles from
the ceraniPc SffeFtiveingemonsEoatamipay apitictes haying eHerage thowtdrathabaedess
found nost 5%5@51@5%&&@0;&%&3&& COR:8 B ARHS P ASx ﬁ"!)lﬁﬁh@@éfd(ﬂ,gtive surface
average dianeters that are | ess_than the spacing of the ceramc
surface of tHEESE epapic suFfaes phibe EShdand speeifisally, sentamivant padiclss having
surface of t : L1 C ' ] j

aver age di arrerh'?’gllr% Qg%ﬁg%%'? %?( ?#%r%)gﬂét%y iol%y%@P gg%fetq%garnféfggg%&g%gﬁﬁg%%.
of the ESC. Simadllesconiaminani panticlep aayiabiods rempved Bomidhe cermiedirfaconf the

the ceranjpc si¢ace of the 10 ESC. Exanple The fol |l ow ng
cl eani ng process, which can be used to clean new and used ESCs, is
provided to be illustrative, but not limting. In order to establish

a baseline 15 for deternining the effegliyspess of the cleaning
process, prior to cleaning, two silicon vva_FFrs are el ectrostatically
cl anped on an ESC ThetfeBaying @eanig praecsharitiels cambrusedto wiesn pewvhdusddy

used for clamgddg; | j L€ ] NY-or Dl |
used, the cer andikg 15‘4%%612%%%3?& ?%ggéégdé’eﬁ%ébglelglﬁlﬂegkggsoé I!t}g%%%lglgsr}g%ﬁﬁlg
resul t, tlAe derdgtpenisinerthe effertiveness pEthetslaanisequaeeshinglor yo clomingiitwat ed

with 20 cont afiddantarParatd Sk&PostMihENc13mBed On REESE RN Q-Ychﬁlge(ﬁé" a8k,

The ESC was previously used for clamping wafers during dielectric etching. Since

the ESC is used, the ceramic surface of the ESC had been exposed to plasma. Asa
result, the ceramic surface of the ESC had become highly contaminated with
20  contaminant particles, which are to be removed by cleaning.

With reference to the Figure, in order to reduce the amount of dielectric fluid
to be used in the cleaning process, a plastic tank 10 can be placed within an
ultrasonic tank 20 containing approximately 4.7 gallons of deionized water 30, such
that there is deionized water between the two tanks. The ultrasonic tank 20 is

25  typically stainless steel and has ultrasonic transducers 40 (whose power supply is not
shown). A conductive metal plate 50, larger than the ESC 60 in lateral dimensions
and approximately 0.5 thick, can be placed in the bottom of the plastic tank 10.
Alternatively, a conductive tank having a flat bottom surface can be used in place of
the plastic tank 10 containing a conductive metal plate 50 at its bottom. Strips of

30  tape (not shown), approximately 25 pm thick, are applied to the conductive metal

plate 50. Thus, the strips of tape, present at the periphery of the ESC 60, act as
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Wth reference to the Figure, in order to reduce the anmount of
dielectric fluid to be used in the cleaning process, a plastic tank
10 can be pfg@aflowbishi n an ultrasonic tank 20 contalnlngCanymgmwnn
approximately 4.7 gallons of deionized water 30, such that there is
dei oni zed water between the two tanks. The ultrasonic tank 20 is
25typically stainless steel and has ultrasonic transducers 40 (whose
power supply is not shown). A conductive netal plate 50, l|arger than
the ESC 60 in | ateral dinmensions and approximtely 0.5" thick, can be
pl aced in the bottomof the plastic tank 10. Alternatively, a
conductive tank having a flat bottom surface can be used in place of
the plastic tank 10 containing a conductive netal plate 50 at its
bottom Stri ptpagsrs deit spgse tifeeamdseiiarinetalpiate SRiapait oy BS cprantib swiface J0®T
applied to t GRS

oresent at t E@eper : phte“%’hgal ig%tl%lad ?%%&%%&ina?@%thc%%n% Rein.kpﬁ) suchtt ap ?He
2007/ 078656 PCRrUBRCOER0% 70 8ihe BSEch0sis ahove thpaomivctive metdpitts 5@ Hetsited,

Dl ced fagh ng Scngvey o (S RtGed H orBEfto Hadtynd BinmRsbhiey Wil lherve 6o
surface 7@ ofaﬁaﬁéf%@@@ndscta@wﬁakmeteé@nduct| ve netal plate 50. If
desired, the ESC 6 Rmt&ﬁe% cgdaecgel'e @ FE] od %u&ofs(:? 8GRI am c

60 bapart fro al mlp

surface 70 of the e conducdtrve ate 50.
Appr oxi mat el yFipomnergiMasald by aMTNVIcSH PaildV@0 is addetd ﬂasplaétmtaelx afpbes to

Fl uorinert™ P, f

10, so as to %038%%&? ﬁg%%%ﬁﬁ 78 lj)? ?jllzliceM?I Oo?hrﬂﬁge%gglé} E‘B%Eﬁ ]‘Il:&md%%
keepi ng the EStoéthectielets Gt $iit Apthetestiditankeld witkinftheiikiragehic gk 2hds
plastic tiank Jdaw éﬂabﬂtotrgéudé%é %ﬁeﬁktcofh?c”é%n?@ﬂh sol%etb?% t%cofcfic% b0

reduce the anmpunt of dielectric fluid asfl
onitted and tomitief anderdielestrigflyidyp @eannmpﬁsi!mamiam cbteaﬂgmtdlanemasgmc

into an ult ratﬁﬂ!@h&v:ﬁé‘ﬁ' Kothtig) p?ef&%ﬂ%'lyo‘%torrpé ERL acglxx)fto dn@her s%ﬁltcttgm
surface, or into an ultrasonic tan uctlve net al ?

pl aced at |tswl§‘bt‘f‘%ﬁ“°ﬁw®@°§?ép@mpla¢edcﬁt iipbottymj s applied by way of a
hi gh vol t age SUpp'A(]j@QotEﬁ’tzéh%féP@VE§gpﬁ %Q&keéfaggﬁf}%ﬁ%e%gém%y

300W of ultrasonic power is a to the wat'er

to appr odPmatBf VSEFIEpdes %Qlan RPEYXiBpishoXathat @f ls}tl”{iﬂ@hrctlgpwnrnmméled the
vol tage to t hie kaferhBich COFEDORE doSip Pl%‘kﬁi 91% 64 W ﬁ’iloﬂp Rl 'a%g dately

anot her thll’t}; m nutes, the voltage to ectrodes
di sconnect ed,t ’trWemﬁ’f“f‘?Sa%‘Sl’fPBa&fdﬂégc E%Ctelﬂcﬁ@éﬁscﬂoﬂs revgeseg| &dterc tank 10

is removed f ra@,gma&haelmw PAitg nfiiks, 4 valage 1 LGl 6BGE 7O
of the ESC 60_is suspende
disconnected, the ultrasomc power is turned off, the plastic tank 10 is removed from

20  the ultrasonic tank 20, and the ceramic surface 70 of the ESC 60 is suspended in the

water of the ultrasonic tank 20 with a gap of approximately 1”* from the bottom of
the ultrasonic tank 20, again with the ceramic surface 70 of the ESC 60 facing
downward. Approximately 300 W of ultrasonic power can be applied to the water
for approximately thirty minutes. The ESC is rinsed in deionized water and baked at
25 120°C for 1 hour.

While various embodiments have been described, it is to be understood that
variations and modifications may be resorted to as will be apparent to those skilled
in the art. Such variations and modiﬁca'tions are to be considered within the purview

and scope of the claims appended hereto.



wat er of the uItrasonic tank 20 with a gap of approximately 1" from
t he bottom grasonic tank 20, again wth the cer ace
70 of the E%E}z%% ac ng downward. Approxi mately 300 W of gg%ﬁlﬁiggﬂgéss
power can be applied to the water for approximately thirty m nutes.
The ESC is rinsed in deionized water and baked at 25120C for 1 hour.
Wi | e various enbodi nents have been described, it is to be understood
that variations and nodifications may be resorted to as wll be
apparent to those skilled in the art. Such variations and

nodi fications are to be considered within the purview and scope of
t he cl ai ns appended hereto. WHAT IS CLAIMED I'S: |. A net hod of

cl eani ng an elaghnost@i Apviebugk conpri sing: i nersing a
ceram c surface of the electrostatic chuck in dielectric fluid,
5spacing the ceram c surface of the electrostatic chuck apart froma

conductive surfacejsuch o haiholidecrhsh Qﬁ'éle%trg%(éﬂcd\: L'ciﬁcémgngﬁgt bet ween

the ceram c surface of the electrostalc chuc ive
surface; and IMBGHIER FeRgnicHaracepidbe elestrdtaticthuok it dielestriv fuid;

agitationswile si tatic
e "2 ! B AR 00N RSB CPIS ShH5

diel ectric f I‘Eﬂ“&“i’%vqﬁqffaﬁ%ﬁfﬁhéh%h‘f é&eieﬁwc’v@ﬂfﬂ ?15 preap batvesnghyceramic

appl ying the s\ﬁ@i‘a&agﬁtHeQelécl&@sl@h@ﬁﬁd&%ﬁéttiﬁ&c&ﬁu&&e sgffaéé ah40 mnutes.
153: The method of Claim1l yi ng 'vol t age conpri ses

appl ying a direct HW5ERe t%‘i“?‘&ﬁ‘@ctf@‘@ F%“IE‘P%@W%@BW whillgbiultaneqisty
met hod of O aipplydng whkidito tﬁ&]ﬁecﬁﬂ@{ayb@guakgl tage conprises

.10
2. The method of Claim 1, comprising subjecting the dielectric fluid to

ultrasonic agitation while simultaneously applying the voltage to the electrostatic
chuck for 15-120 minutes.

15 3. The method of Claim 1, wherein the applying voltage comprises

applying a direct current voltage to the electrostatic chuck.

4. The method of Claim 3, wherein the applying voltage comprises
applying a direct current voltage of 125-500 V to the electrostatic chuck.
20
5. The method of Claim 3, wherein the applying voltage comprises

reversing the direct current voltage applied to the electrostatic chuck.

' 6. The method of Claim 1, comprising cleaning the electrostatic chuck
25 with the ceramic surface of the electrostatic chuck facing downward.

7. The method of Claim 1, wherein the applying voltage comprises

applying an alterflating current voltage to the electrostatic chuck.



applying a direct current voltage of 125-500 V to the electrostatic
chuck. 20 5. The nmethod of Claim3, wherein the applying

vol t age comypo ewes7scmver sing the direct current voltage agplisewshorishe
el ectrostatic chuck. 6. The nmethod of O aim 1,
conprising cleaning the electrostatic chuck 25 with the ceramc
surface of the electrostatic chuck facing downward. 7. The
met hod of Caim1l1, wherein the applying voltage conprises applying an
alternating current voltage to the electrostatic chuck. WO

2007/ 078656PCT/ US2006/ 047183 8. The nethod of Claim6, wherein the
appl ying vol tage conprises applying an alternating current voltage of
approximately 60 Hz to the el ectrostatic chuck. 59. The net hod of
Claim 1, wherein the apph§mgtodef Clim & othordin dw apphdeg veltpganombesdsr i ¢
field of 10- ; J t.atid .
10 The ot hog o e O R of B P BAAY KD P Sy e
fluid to 10ul®¥¥&soni c agitation while sinultaneously applying voltage
to the electrostatic chuck is effective in renpoving contam nant
particles fromthe ceram c surface of the electrostatic chuck. 11

The nethod of O aitn 1, Wemeibd ohlasut) sdereiythewpbing edtagk combdia t 0
15ul trasoni ¢ Remichid Aleldbik Ficki dPulol ANRRHS! v AN Mk 08I b AL Qe

el ectrostatic chuck
chuck.

10. The method of Claim 1, wherein the subjecting the dielectric fluid to
10 ultrasonic agitation while simultaneously applying voltage to the electrostatic chuck
is effective in removing contaminant particles from the ceramic surface of the

electrostatic chuck.

11. The method of Claim 1, wherein the subjecting the dielectric fluid to
15 ultrasonic agitation while simultaneously applying voltage to the electrostatic chuck
is effective in removing contaminant particles having average diameters of

approximately 5-10 pm from the ceramic surface of the electrostatic chuck.

12, The method of Claim 1, wherein the subjecting the dielectric fluid to

20  ultrasonic agitation comprises applying 25-200 W/gallon of ultrasonic power to the
dielectric fluid.

13, The method of Claim 1, further comprising:
removing the electrostatic chuck from the dielectric fluid and suspending at
25  least the ceramic surface of the electrostatic chuck in deionized water; and

subjecting the water to ultrasonic agitation.

14, The method of Claim 1, further comprising removing the electrostatic
chuck from the dielectric fluid and rinsing the electrostatic chuck with deionized

30  water.



is effective in renoving contam nant particles having average

di aneters of approximately 5-10 pmfromthe ceram c surface of the

el ect r ost atw@ 200hv0BKs6 12. The met hod of C ai m pcryesiofrizhe
subjecting the dielectric fluid to 20 ultrasonic agitation conprises
appl yi ng 25-200 Wgallon of ultrasonic power to the dielectric fluid.
13. The nmethod of Caim1l, further conprising: removi ng the

el ectrostatic chuck fromthe dielectric fluid and suspendi ng at

25| east the ceram c surface of the electrostatic chuck in deionized
wat er; and subjecting the water to ultrasonic agitation.

14. The method of Caim1, further conprising renoving the

el ectrostatic chuck fromthe dielectric fluid and rinsing the

el ectrostatic chucld-wi t RigigietheidaiClam hwdumher comprising removing the electrostatic
2007/ 078656P . : : iml, further
conprising r %\%ﬁgg%gﬁglg%?? gg%daatrﬁhc%aléﬁ%&g%%?n&ttﬁ% cg:ugﬂf'ect ric fluid
and baking the electrostatic chuck. 16. The nethod of Claim
1, wherein the spagg ng i al cer ami face of the
el ectrostatic chucﬁd'S- 2‘8%&13{31{@%?; t%ﬁ) ?&ofr;g{]{?gg %%ﬁﬁé@%%@%%&%c@?emg td
17. The net howrapicGrehen af themerepstaticrbiuslp 46100 gine epayt fremsths paciuntvd he
ceram c surfagerof the electrostatic chuck approximately 25 m apart
fromthe 10conducti vesurf ace. 18. The met hod of C aim 1,
wherein the conductive surface is larger than the el ectrostatic chuck
in |ateral dinmensipns. -al ; int .
conductive surfacepji]s f'F:at ) e%.ﬁ’&ﬁz}qgﬂ,%@g él?:tﬂc?%ﬁﬂ\gg%éﬁggﬁcé%%acmg the
according to qermigsutfect off th€klgrmostatic chuck approximately 25 pm apart from the

10 conductive surface.

I8, The method of Claim 1, wherein the cohductive surface is larger than

the electrostatic chuck in lateral dimensions,
15 19. The method of Claim 1, wherein the conductive surface is flat.

20. An electrostatic chuck cleaned according to the method of Claim 1.



