CLEANI NG OF BONDED SI LI CON ELECTRODES Sunmary [ 0001]
Provided is a nethod of cleaning a bonded el ectrode
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conprising a silicon nenber having a pl asmaexposed
silicon surface, a backing nenber, and a bondi ng

mat eri al between the silicon surface and the backing
menber. Gas hol es extend through the backi ng nenber
and silicon nmenber. The nmethod conprises contacting

t he silicoCIHANING GFtBONDER SHL.NOONELECGFRODES

cl eaning solution is prevented from damagi ng the
backi ng menber and/or bonding material by a nethod
sel ected fromthe group copsisting of: applying the
cl eaning solution to the sEFﬂggﬁugurface usi ng one or
NMU0B1] OlPrév¥iged RAMERbY of BlRAEAE abbﬁdesal élecﬁﬂﬂe&ugehﬂﬂse of a plasma

pressuri zi ng the backi ng nenber whi | ppmgl ng th
cp@aeﬁsm;g SO Ghe 456 ORI UHIQNES rrgga plasma-

Cé]ﬁg?c}]g Elcélﬂ&r? cgaﬂ)eﬂsﬂm OJF%bgr afPa f)g&?dl %lsﬂaggﬁ(l)ﬁgtWeQﬁ the

eanln I Oh evapor a

Cﬁﬂbd)ﬂ Qirfacaahd eie Killi:mt‘ig nidigbet] GaB IhBEs eglend tlgbugnthe byalsing
holes in the silicon surface and in contact w th_the

bgwmbﬁgarp?a:’(lgq;q%ne@hgx] othegrsthpd, gorﬁgﬂﬁércontgﬁmlg,ﬂﬁgnhcon surface
W nt&%f%%nimlhg c}no rTl'%Q:léalﬁ gﬁs%‘ﬁmo%% FEES;P T o? "ﬁ%%é Iﬁger%lagmg the

eria tions
Deakin gomemberadndt d’r&)oﬂﬂm\gl mgerfral Gyraam B0 2¢lectbGiroin Ehhcgvmp

an enpbodi nent of yi ng a cl.eani solutiaqn to,

SFOISLHRE Ofr P@%&lngﬁﬁfgﬂewg& sl ta¢h ﬁ@'f:g)n algr% WiBseer

t Bte A9leRAGhaGRiy @(?rftaé% tﬁ@ﬁﬁb&gsuﬁrﬁep%}eégﬁnﬁﬁg %enlgackmg member
mat eri al of the trode assenbly. [ 0003]

sbile applymgtibdtlerming sélupoe ssthe siticny serfarze kpmgmg@mméume of the
o b RS P3P P BBl evapores
eb&bld Qpflady 80 dfawPeicaléadth R IdnAhic0shs MBRQ4h tHésselon

silicon el ectrode assenblies exhibit etch rate drop
asuifast @hd imednsaativiith the bording material hrd/gebaskinganewberRapplying

géjr;osm i IIIIH%I of toht%lé fhacK H§ mQ:gnber 51?cporr t?oqlid?ng material; and

combinations thereof.

Brief Description of the Drawing Figure

[0002] FIG. 1 shows an embodiment of applying a cleaning solution to a silicon
surface of an electrode assembly using rollers that do not contact a backing member
or bonding material of the electrode assembly.

[0003] FIG. 2 shows an embodiment of pressurizing a backing member of an
electrode assembly during application of a cleaning solution to a silicon surface of

the electrode assembly.

Detailed Description

[0004] Used silicon electrode assemblies exhibit etch rate drop and etch
uniformity drift after a large number of RF hours (time in hours during which radio

frequency power is used to generate the plasma) are run using the electrode



frequency power is used to generate the plasm) are
run using the el ectrodeassenblies, in part possibly
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can formon a plasma-exposed silicon surface as a

result of the surface being m cromasked by

contam nants deposited on the surface during plasna
processi ng operations. Specific plasm processing
conditions affected by the formati on of black silicon

i msembBeshirgparnpdssibieduatodhe bwnaxigy efiblackl silieésy. "Black silicon”

concentratiqns at noderate RF _power, a ed duri nag. .
O B e R LB e SR e A5 B micro-

S ' i 19dthA PRI
r tﬁﬁgltég%gb%gta%l%a@ng g?gﬁge&] 8\% ?%eﬁﬁ%%@%@inlg IE] gt op b egstf?){l% nd

t opezationpaSped it atastagooaessibg aoditonsi aftsatefidryrthe faymation of
t he pl.asnma- exposed surface of a silico ectrode.is
oepr B BROT el HrendthedtgftowdrSiaen S0 G0 GRobE adoRs a

PRlbY &Rl IRIEPOwLL, b9 Bk g &éﬂiﬁ%_@ﬂo@'—l@@fel&ﬁﬂ: ¥HE. | TBe micro-
pl asma processing operations. The decline of etch

paaskedrsurfees regous can be ontharsalged fiom ahaut 48 mphisl ahgpt 69

h il f f.th de. | o1
oL G AR o S BB AR G

efoembfioeion aRsAaRd-e5osbdilfRE oflisilitoAeRcodd BBelitved to occur
the dielectric etch process. [0005] A non-contiguous .

pas 4resilt abpRIsPentigaAus pRlimendenvsitionparthe sikiger elgetrode during
surfa . bot f Ll

Sk B o B s b

déleingéd inithe ARiHoledy cfithasidiesh sufuds of die dediside ateemlisdies bs well
as silicon oxide or. a lowk dielectric materjal |

THIARRHOTRIDE ISR s a1y gtk S rmRlisgr ARG hich are
L%Eg@ﬁcﬂ di%fe E{ggelgﬁ{d m%tolgggs sel ectively protect the

ying surface frometching. Once needl e-1ike
f MO6A} i dnsoracentfgupuephlymet geposit dap st on theehashererposed

preferentially on the needle tips, there . . .
L e | 05 PPHAMUEREE RS KRG [ieh IFF EHTe Alrips Agjein etching
Sitkp ERIMAPAGRIATL Abfetialord & SeriRbAdRdH B8, 8BcH & silicon
successi ve substrates. The non-uniform anisotropic

ebxide nga bfw-khkelndtoc oaterst dayes uThape ymendenosiy typessdlytfgrm

in the format,io f..closely-s , d e-1i .
e PGt PRy REnedrp IR S BT pisd, i Plasrpine
P&ERERB okl &Bhink! ORcE BbéRENIKB Forhla8Bhs e foBskd, b6Hmer deposits
regions of the silicon surface, which causes those

r thgh doran prsfarentially anl the keeddp Hpg. dirrreby Aoselerptiag)the miqre-masking

el it SR BRcRificSh BRBhYatRAAU e W mEA eebii R SR 1r
successive substrates. The non-uniform, anisotropic etching of the micro-masked
surface region(s) results in the formation of closely-spaced, needle-like or rod-like
features on the surface. These features can prevent light from reflecting from the
modified regions of the silicon surface, which causes those regions to have a black
appearance. The needle-like micro features are closely spaced and can typically
have a length of from about 10 nm (0.01 pm) to about 50,000 nm (50 pm) (and in
some instances can have a length as high as about 1 mm or even greater), and can
typically have a width of from about 10 nm to about 50 pm.
[0006] Process window etch rate and etch uniformity can be restored to acceptable

levels by cleaning the silicon surfaces of electrode assemblies. In order to avoid
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have a |l ength of fromabout 10 run (0.01 nmm) to about
50,000 run (50 mm (and in sone instances can have a

WO 2009112128 hi gh as about 1mm or even greater) , PERUS2988/003972
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typically have a width of from about 10 run to about

50 nm [0006] Process wi ndow etch rate and etch
uniformty can be restored to acceptable |evels by

cl eaning the silicon surfaces of el ectrode assenblies

hi order to avoi ddamagi ng the backi ng nenber and/ or
bdardagigg thetbackiag nodmbdn endloe bondinig masszahbf the ethstrodé hesgmbly,

bel he backi .menb d bondi [ [
RSP RPeLgoNothe CaHEE PRGR Ao RO RIS AL BREFRTY not
[ 09Tdkedivth @5 dlbmid Sdugust ems (e.g., Lam 2300

Exel an(r), Lam Exelan(r) HPT, and Lam 2300 Exel an(r)

Fio®o¢} mDieleyic @bt ybtensi(k.ig QanssnteE-ftal®, dlapc Exelde® HPT, and
assenblies containing gas outlets. As disclosed in
cham309 Faele® D ™) Patyerntio siligos fgv@BBeadwi¢ctinde gssemblies

i ncorporated herein by reference inits irety, an
PR P el 0o A5 L PR AE LR ERENG.
Wh8E1R5 RIBER BSihB&tpSfatedl 1R8h ©9ERENRE iS D&t rfySan Sld6ttode
as a single wafer, can be carfied out, may incfude a

basskinhly fieeaiptasmerreadtiog chamberh wiraseirbpronessmgaif a sepriconductor

ex | e, aphite,or al um nu an el ectr.od suych .as a
PR obReA R e B Rods SPrRLea Fo g s S BArgRR aftmber
dbSKng, IciiMag bd AR for ERinMle BRAMERbriahéniask kit glectrode,
menber and the el ectrode. The el astoneric joint allows

nenchras atsilisenbewethhed elgekedegn isisem ofacinchiar diskcandoie

 SETRICPM Gy FE o R 1 R Bl o

eLo@:&taQBE/E infovieReAt b&taden thelbadiing mephiee tind el discteddtor
thermal |y conductive filler and a catal yst-cured
perppREsatgpicthoizal ekpMIsonas aicgHt eldepepiule exclinggnf the electrode
CRRERLE, THAIRAMINGOR G L&hudq%fmt&&tﬁéaﬂgtagm iferiQiiP!
(e.g., “silicon-contail ning bonding material) may

cosmiuctsee Bildriand neathyvbt-alitad polymed wityh postabde aff iiph esmperatures.

0008] Additi 1y, I trod senbl ) ..
B RTe el b FREoTRT aBLee S s eAiine
ggoﬂa ; ﬁqaﬁehgﬁtélﬁéélﬂ&me%mdoﬁe ahd YugfiRah alisf pbhg&ediiiem

ring o ectric material. The outer el ectrode
nf0908} iAsiditsefally, dnorledtradersientplamsiycgingrise g1s buatier electrode ring

S SEL T ool 25ETRed SRR ST Sy o by

OHhEbf SikRetrIAdSeARITEe duterRI QB RlcYntRF RAMiseRdl for extending a
single crystal silicon electrode to process larger wafers, such as 300 mm wafers.
Similar to the inner electrode, the outer electrode member is preferably provided
with a backing member, e.g., the outer ring may comprise an electrically grounded
ring to which the outer electrode member may be elastomer bonded. The backing
member of the inner electrode and/or outer electrode member may have mounting
holes for mounting in a capacitively coupled plasma processing tool. Both the inner
electrode and outer electrode member are preferably comprised of single crystal
silicon, in order to minimize electrode assembly contaminants. The outer electrode
member may be comprised of a number of segments (e.g., six segments) of single

crystal silicon, arranged in an annular configuration, each of the segments being



wi th a backing nenber, e.g., the outer ring may
conprise an electrically grounded ring to which the

wW@eoen2ebect rode nmenber nmay be el ast omer bondeRCT/Uk2908/003972
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backi ng menber of the inner el ectrode and/or outer

el ectrode nenber may have nounting holes for nounting

in a capacitively coupled plasnma processing tool. Both
the inner electrode and outer el ectrode nenber are
preferably conprised of single crystal silicon, in
obateied @ g nehstoiee behded) toa badkswgmbinper dntrther, mdracent sEpments

S AT Lo HEuRED Ry AP OsPRE oy RoPw oy JUT G beoveet the

Sidih&Ansegden@nged in an annul ar configuration, each of
the segnments bei ngbonded (e.g., el astomer bonded) to a
bH®RYhg Tire etseningBahutipn it badprlisdro theesheon sirfape phhe electrode

B st Ve Al Gl R PR ey 60
ChRRBANGH SR itd AksdIve Rp@ils g6 ph@ictiRg coimMé) oGied LS.
of " the el ectrode assenbly conprise various reactive

cheimichppdication Peblsaatipe Nosch6/01386H Ad. HAGUHILIST Ad. and
o8l B UNENBIED R hEGRALLIUL g ST

2808686135418 tleAhing 30RHi0Ad fbt tRang, thasiticaDafddtsidBiectrdde
whi ch_are incorporated herein by reference in their
e#sembles. di scl ose acidic cl eaning sol utions for

Wﬁi NGhb Rt aRilsl GRAOR H fRGERP froftl ERILAALHBSIANRE hftuber
[ he cleaffing solution I's prevente rom

dardgi bugpdingenitardkl byg apphyieg thertdaningsohdiongo het li¢al surface
by:. appl ying the cleanipq:solutio%ito t silicon.

SUTPEGERe SR Bflers dhat gphecniact HiesliapaisupiAfs; PESSHITIRS gas holes

&hs bhél&&g‘nrtr)lzi;ﬂb&ﬂ%l ile %lﬁ??g th@él@&nﬂ?%lﬁﬁ’&ﬁﬁ) the st1#6n surface;

t
backi ng ne Ile applying the cleaning solution to

t &#pplying acohinseiof the eleanipglsplutign o the! silinenshria¢resuch dhatithey
solut.ion to the silicon surface such that..the cleanjng .
SeledRPe oo SYaRPELes e 62 TaN 8Py Cizdt 1 Clipdg SPn into
CLAAYI AN IR HliEA surfAtO alkRin ARS with thdBoridihg £@ferial and/or
surface and in contact with the bondi ng materi al

abatkorg mewkéem gpplgmigeorosioplighibigordo thekickmg membenand/aro

bR TaR A Bl et 2l and (9

sfoomn] | Mn Gh&embodivdear) aapidwi ROFIChE, #he@Bpplging the cleaning
solution 10 to the silicon surface 20 of the electrode assembly using rollers 30, 40,
50, 60, 70 that do not contact the backing member 80, or bonding material 90, the
electrode assembly is preferably oriented with the silicon surface 20 facing
downward during application of the cleaning solution 10 to the silicon surface 20
using the rollers 30, 40, 50, 60, 70, which contact the silicon surface 20, with the
silicon surface 20 supported above an upper surface of the cleaning solution 10 on
the rollers 30, 40, 50, 60, 70 and an opposing side of the rollers 30, 40, 50, 60, 70
contacting, or partially submersed in, the cleaning solution 10. The rollers are
preferably coated with and/or made from a chemically resistant material, such as
Teflon® (polytetrafluoroethylene) and/or polyvinyl alcohol, which are chemically

resistant to acids.



solution 10 to the silicon surface 20 of the el ectrode
assenbly using rollers 30, 40, 50, 60, 70 that do not
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the el ectrode assenbly is preferably oriented with the
silicon surface 20 faci ng downward during application

of the cleaning solution 10 to the silicon surface 20
using the rollers 30, 40, 50, 60, 70, which contact

the silicon surface 20, with the silicon surface 20
s[09p2} t éul andtbereenabodinppety asshofvaicie F6. 2.1the bhdang mgmber 80 may

oBpBrngizas 480 grritn s o g egnasefigy 1045 e fHon

CaRtRELDN T p&l’tlcﬁ’lﬁf a@hb])és SHIYYBR #RDbacRingrhéinS¢re@NinAGilicon
solution 10. The rollers are preferably coated with

aswifaoe 2fmd thef ¢lentrode abssmbdyl alr«yplfeesxr@p@durmmmhcallon elibi

as, Tefl on tetraflu e
oSG gttt 405 e ShicBh PR MEL e ARLARL e pengd may
aﬁicﬂﬁle [s@fdotling meaﬁ%nlilﬂ& i H"ﬁﬁlﬂirﬁ@éﬁlpnﬁﬁg aleower thﬁt Hab @.gas inlet;
t he backi ng nenber 80 may be pressurized 100 during

aéqalmg thei coveen theasesneblyiinprogisten aiightregion abeve p bpglessde of
088802 Y LGP SRS W BB o

elu e@,eoraﬁﬁargﬂ tie gad ldUte prevsurize gasihsles th thp patking nember
e cleaning solution 10 to the SI|ICOH surface 20.

wéurglgsefp@élmtmfwf the clepingseygan e sHcPB R i&iEppor ti ng
t 13F S ek tg3és h&le III ﬂhé tbﬁélﬁn% QR Y 86 Ere%rgf%Yzﬁle g/)ﬂa@gurﬁéé bya

a gas inlet’;, sea ver on t assenb
pgassodecedi00avitl aig Md/oexyltmgexa Hovexamphs ek s posswt of hlzout 1-10

L GRS e Sl tho may be

fled 4O cATRE AL dap RlaBRc B0 tﬁ@t hdy &6 tﬁé‘@f‘éhﬂﬁ9§ g@l’ffﬁ@ﬁ 10 into gas
d ing application of” the cleani'ng solution To the

shcblas:mrths silicen eurf{oe@03 ]Alﬂamtg/aty heteady btneanhef Maka)nge blown

;?‘Jnet[e 0 aruegggthe,? fgi?sr a ?%/ 1&8@% glsé?t%cle edgﬁ%l?la fl that & gas Enters the

p S30Mat tle HHRRIHg rﬁerﬁ@er@ﬂﬂleﬁltfﬁﬁtgaﬁ? ablebanit %ﬂchﬁ MirfaddSof the
owmn in FIG 2, sufficient pressure 100 may

afdpw@@ aseentbirfoPrevent anptleaning scslwcproﬁomrtmngw@rywarlaw the gas
t hol
S te2 G Mol Ry Rydipbllh i IEm R Fhuldh LS aBbic i tne

ve

b&ilibdrosurfaee np betvabing fdr@bi@ﬂﬁplehﬁslﬂgs wipd %ttd:d’lwith ¢he cleamng
el ectrode assenbly, such that gas enters the %as hol es

toltien. B eRPasgd pllaeving e slipancsurfaee gae! Hsiclasigge prembly to
S LAah(%(P Dest H {h%cc?eagfn éa?utlon 10.

[0014] In a further embodiment, the amount of cleaning solution applied to the
silicon surface, preferably by wiping, may be limited, such that the volume of
cleaning solution (e.g., isopropyl alcohol, ethyl alcohol, or other suitable solvent)
applied to the silicon surface evaporates before capillary action may draw the
cleaning solution into gas holes in the silicon surface. For example, a wipe wetted
with a limited amount of cleaning solution may be wiped on the silicon surface.
[0015] In yet another embodiment, corrosion inhibitor may be applied to the
backing member and/or bonding material. For example, the corrosion inhibitor
preferably bonds to the backing plate (e.g., aluminum backing plate) and prevents

cleaning solution from reacting with the surface of the backing plate and the interior
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el ectrode assenbly, to prevent any cleaning solution
frombeing drawn into the gas holes in the silicon

W@ 0BAZEe90 Preferably, the cleaning solution 10PEEUS2008/003972
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applied to the silicon surface 20 by w ping, for

exanple, using a wipe wetted with the cleaning

sol ution, as opposed to allowing the silicon surface

20 of the electrode assenbly to soak or rest in the

cl eaning solution 10. [0014] In a further enbodi nent,

t bbgaaolastin tfe ktalcleiagip&ege s®hetomoesi@piphiber isprefeeabdy s¢lewsed from

syrface, pr era n m t.ed uch

¢t e Rt SEyaniMha MR SRt o 4 andiys and

alneahek thegddiy! al cohol, or other suitable sol vent)

applied to the silicon surface evaporates before

cmﬂﬂﬁl adjumitimoweighy logs taststwiere chrdustadgviglovanillon Hirst.e 0.2996
haoles in the silicon surf X Wi

OE e LB kUt S 88 R it-c £ el R ED ;i AR mr

bg7%HREfoP Bnd heurshlbivaQity sdidf th&Eweighed. 5}\ﬁhﬂs©ﬁktng@ﬂ&tdllﬁhmum

enbodi nent, corrosion inhibitor my be applied to the

b@mmon @aIﬁEWb@lgléﬁﬁioQ 862 Ing ravaningnthe apiddpath tegyltedyin gpyeight loss of
| o
i) ?géﬁ%ﬁafg t%}hﬁint&{ cBEs%fl@J %R 88 n'?B pat g)thél{i‘lds mL 37% HCI

umnum
phvay ikl iatocthaksigtism| At0.2T5S g a)lmmmﬁﬁ t:ourpgmvuatdpld Wwes immersed in
surface of the backing plate and t he |nd%é|orof gaﬁ

pEdrci s

hiesslufign tf‘PFém@é@R‘F’r%O gy and- fenggghss: SMtsrsarg

P | r

R SO e
anghiRinttsulted it heretgift loss @0 b6y 837 %iln comtvest ghthe labsisinum weight
tests were conducted with vanillin, First

996 :
aloameﬁﬁmnc%la}ﬁ% FOTZesiR EhiRitor wasdRcludediin 2 agigft g prg pfeaning
Aﬁ@mrﬂ% grév%gteaefrdﬂr dh A hd chﬁ&%&ﬁb’ép anBlo? WBndihY material

then wei ghed. After soaking, the alum num coupon
saﬁapbtmdmé |e§ﬁoardd@as(96@blyd2y pm&mahig appigmgmoctoblan nhibitor, in a

vt Senele T GeiNe e ooy oppink R il o€l gpapine

FQluﬁ@ﬁbéﬁlg%ueatt@tﬁe@laﬁﬂMﬂa@a A 0.2755 g al um num
coupon sanple was imersed in the solution for one

hied 7] blﬁwmdedfdygorém of Hercloaningheedutionf wish thedapeking merpler or

h 4
BB B B o R DA e
| sifisorDéurfiat ¥f the Electidile asseinbisby tentididganiyihe lsmdoﬁlsgh‘ﬁce of the

l oss tests, in which corrosion inhibitor was included
i elegtrodscassrrably ayith the gleaping $alukign and by means of a fixture that allows

the silicon surface of the electrode assembly to be supported facing downward while
the silicon surface is cleaned. The fixture, sized to the electrode assembly to be
cleaned, has a sturdy base and three or more supporting members that raise the
electrode assembly above the working bench surface, allowing the surface of the
electrode assembly facing downward to be cleaned. The supporting members, and
base, are preferably coated with and/or made from a chemically resistant material,
such as Teflon® (polytetrafluoroethylene), which is chemically resistant to acids.
[0018] With the silicon surface of the electrode assembly supported facing
downward, excess cleaning solution applied to the silicon surface can be collected
after dripping off of the silicon surface, as opposed to flowing to the backing

member or bonding material. The backing member and bonding material are
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solution is prevented from damagi ng the backi ng nenber
and/ or bonding material of a bonded el ectrode assenbly

whoognzR2er abl y appl yi ng corrosi on inhibitor, iPCHUS2008/003972
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separate step, to the backing nenber and/or bondi ng
material prior to the cleaning solution being applied

to the silicon surface. [001 7] Accidental contact of

the cleaning solution with the backi ng nenber or

bonding material is preferably avoided when wi ping the
chrefaably imolediatady cleanedwith deiopized svatdrat eonddctedhwith the cleaning

St SoATRETE: burtbed RRLREL Rl behitRe Hovedi oy e

S lotkck b y2dti eAig WRnBaskingtmbteihldrl/dritAbmalal e84tdnf €ape prior to
silicon surface of the electrode assenbly to be

selgprong wdthfthe Fleanidg @A™ whil e the silicon surface is
d., Jhe fi [ : | .
f L(ﬁ)g g]e Ad-lc_llﬁ?odxai ﬁléelggugesst? lcég‘lgeﬁ%gée f&g agglﬁﬁﬁg%%ﬁta%?gﬁﬂp cleaning

e' cl eaned, ur n e or nore

Ssylper with tieehdeRing rhdraberroaibsfding enatéread incdade disseible\electrode
above t he working bench surface, allomﬁnﬁhthe surface
ofssemblyavisk deigaecd gatsroilirasomqally clramgayith deopged water, and

C 1. i .
SOy olRfradt RRBRb I S TR P ot R Ao ARy sffifred jn p fixure
r esthshasiticormduefacafacirpuddwmasard gthe electrpde assembly is preferably
(pol yt et rafl uoroethyl.ene), i.ch is chemcally ..
+Barelosit dpiniged wetef DT DORERE Fieanter B o ik lion sypface.
t 116, 8deRC Lh O AR G ﬁeﬁ%@@ﬁﬁ@e‘a Witle 616ni9 80AMRE Awhich enters

excess cleaning solution applied to the silicon
sthefgas boleant the beckihgueabenindexitirthp gasples 4t thy sitipen surface of

silicon surfac as_.opposed to flow ng to. the ki ng.
s ToRe s it B PR rod sk Hap sl T Wi he
banebMeriRt eddid) deweparaf Strahhnty, witeghe dleRtrgd€hKamBE supported
wi th deionized water if contacted with the cleaning

sl aifiktore with the silbensl Suyfacefagingedp valveard rtbel elegsedanssgmbly is

Re gy R e R R RV B ppsine

t MrefilbeRdo W toMhk RilicBs seifaRNiTNPreSet Ugdstdles[409418¢ preferably dried
Addi ti onal neasures to conpensate for_ accidenta

I
cuHitgeempresterefibered Aitiagen 8rutTighthaigehblone tosaler Hy sas holes at
%%Eki én%{b%k d g%l ?{g'ggg hble§ lay € ﬁ,{{{%ﬁ 'sﬁlqacter@ the electrode

electrode assenbly el oni ze
uhdsermbbninithl thy elettesds assenibly Bupisirtediiz edixtmtavith thndilicon surface
drying, the el ectrode assenb Wih the el ectrod

afsnalosasboF tnellyi the Siepratq AssempS PreeSabbi R iaked prior to

;Pé?gﬁgﬁFé&{ggigg%gﬁﬁéd, the el ectrode assenbly is
[0020] The electrode assembly is preferably inspected after cleaning to ensure that
the cleaned electrode assembly conforms to product specifications. Inspection may
include measuring, for example, dimensions (e.g., thickness), surface roughness (Ra,
e.g., 16 p-inches or less, preferably 8 p-inches or less), surface cleanliness
(Inductively Coupled Plasma Mass Spectrometry analysis), surface particle count as
measured by, for example, a QIII®+ Surface Particle Detector (Pentagon
Technologies, Livermore, CA), surface morphology (e.g., by scanning electron
microscopy (SEM)), and measurement of black silicon pits and etch depths. Further,

plasma etch chamber performance of the recovered electrode assemblies are



rinsed with deionized water fromthe backi ng nenber
down to the silicon surface. If present, gas holes are

WQR®8/ 128G er abl y rinsed with deioni zed wat er, RMiT/EGR2008/003972
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enters the gas holes at the backing nmenber and exits

the gas holes at the silicon surface of the el ectrode
assenbly, with the el ectrode assenbly supported in a
fixture with the silicon surface faci ng downward.
Simlarly, with the el ectrode assenbly supported in a

f prefanatdy wistedl toleesige that tre rsooveaakeléamidegssroviryaxiaibits peceptable

el ectrode, as 1S preferably dried using
c@ﬁ%ﬁﬁ%@@ba:6“%?%%%%antrogen gas, blown fromthe

bkl ng Wl@i‘l@)@l@ PR specifibfich Nas ¢RHde SPEiAE Eefedehce to elastomer
present, gas holes are also preferably dried using

cmmir:é plastha frp¢eseing dhmanr@gmpog@rés apfl ipre §pecafieallyl van

h b k
t t%gs(%grtggrr ?](%ﬂdgg %getctrf)ﬁeegssse aBl@'@ﬂ" aC ng $ Fneﬁ’l%gf d%enerally
agSARIE to Why Sorhphent @ ) r@ﬁcﬂec&ﬁﬁﬁﬂb |chu@d) Rpafaiea surfies to be

fixture with the silicon surface faC|ng%dommmard
Felaanedyvith peolatier (a5 aen axdis splufionstopyluel pHisT greay epsurfaces of

i nspection and packagi ng. [0020]
Tﬁé%gFﬁhbgg 59§%g§@ 1y is preferably inspected after
c[083R2] NnGWhile esrious embbdimdnitchave dacredesetibed, ivid¢o bs srddrstpod that
conforms to product speC|f|cat|ons Lgi%ection na

i yarjatiges %@afhfwgtlorfsdflabék%fﬁﬁ%e 9iasaridsrepprsnito those skilled
th ¢ Flg 365 Shich ?M{Jt ﬁ? alg@%aﬁ?c%ﬁoﬂ&c t@b@cons?cféréﬁ WihR8Re purview
or l'ess, preferably m 1 nches or less), surface
chrebstbpaefthe(clainhs appendey h&etpl ed Pl asma Mass

Spectronetry anal ysis), surface particle count as
measured by, for exanple, a QIll(r)+ Surface Particle

Det ect or (Pentagon Technol ogi es, Livernore, CA)

surface norphol ogy (e.g., by scanning el ectron

m croscopy (SEM ), and neasurenent of black silicon

pits and etch depths. Further, plasma etch chanber
performance of the recovered el ectrode assenblies
arepreferably tested to ensure that the recovered

el ectrode assenbly exhibits acceptable etch rate and

etch uniformty. [0021] While the present

specification has made specific reference to el astoner
bonded pl asnma processi ng chanber conponents, and nore
specifically, to an el astoner bonded el ectrode

assenbly, the presently disclosed nethods are

generally applicable to any conponent (e.g., an

el ectrostatic chuck) containing surfaces to be



cleaned with a solution (e.g., an acidic solution) to
whi ch other areas or surfaces of the conponent are

Ww@msieiz9e. [ 0022] Whil e various enbodi ments hBGEUB2H$003972
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. described, it is to be understood that variations and

nodi fications 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 the clains appended hereto. CLAIMS: 1. A
nELAMSof cl eani ng a bonded el ectrode assenbly of a

| .
51 coht menBere g oG e BE atHaErDca ot St P
8 RESIng e hARBBE fthe ﬁ@&n@ly%ﬁﬂirﬁ&g%ﬁddn@herﬂ@&ﬂ/ﬁ@mgt diplasma-
SI I'i con surface and the backi ng nenber and wherei n gas

hetpesedsitieorosur faceuprrcking memkérngndabeyskingmgtesial betwigen the

s?lro Sur%ace pud é’l@%%g%lgg%%lﬁggll 9nd (\fﬁ)s{e?l? gésafotlésn%t%{gfthmugh the

F oY W eani ng
pb&kﬁ@m%béﬁ@d@lmuﬁ@nsal tllfelrﬁmhcfd mpia;ml ng the
backi ng nmenber and/ or bonding material by a nethod

- sel ect Ed coplgphingide @%1’(98{5 YIRS ‘@tﬂi ﬁ(jleé‘?mg @Pl)u“%fﬂfﬁfil ng

or lers at on contact t I COn Ssurtace,

( ambforp:rcmﬂmgrmzuengl yhembetoldisalgcte fioer theterowp appsisyingof:
t he cl eani n‘g}bsol ut i o to the sil.icon surface; %l ii

appl ying a AERRNGANE HEMEE ARPHRT BoRE EHIGRS Sy drasing one or
SHOE&IQ)@I@%%B% ?yé&ﬁgbtttﬁ@glhé&les&fagé‘m ng sol ution
evaporates before capillary action draws the cl eaning

soI ution i nio mesutizingshd backing métbeaovhitaapphceg dretkleaning

t act thlthe bandi ng mat eri al and/ or backi ng
faqn to the, SINGRILPUT{A%6> corrosi on inhibitor to the

backing menf ﬁ? app19in ?ra WL BOthIRIQNin®! soludidd t6 Yie silicon surface
conbi nati ons fhereo The met hod of Claim1,

whehehat thheledrang scpigtlmmprat@rhﬁwrg sspilrnractiomdraws the cleaning

solution into gas holes in the silicon surface and in contact with the bonding material

the cl g@g&&f{wnﬁﬁé Q&nﬁrfgyéo*ﬁﬁm%f fhdrfi ‘aﬁmﬁgﬁ%%@bé&'l eRBer

and/or backing member;
(iv) applying corrosion inhibitor to the backing member and/or
bonding material; and

(v) combinations thereof.

2. The method of Claim 1, wherein the backing member comprises
aluminum.

3. The method of Claim 1, wherein the backing member comprises
graphite.

4. The method of Claim 1, wherein the bonding material comprises an

elastomer bonding material.

5. The method of Claim 1, wherein the bonding material comprises

silicon polymer and aluminum alloy powder filler.
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3. The method of G aim1, wherein the backing nenber
conprises graphite. 4. The nethod of Claim1l, wherein

Wo h@shanel ng material conprises an el ast omer bRECITUHLH08/003972
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material. 5. The nmethod of Claim1l, wherein the
bondi ng material conprises silicon polyner and

al um num al |l oy powder filler.6. The nethod of Caiml,
wherei n the cl eaning solution conprises an acidic
solution. 7. The nethod of Claim1, wherein the

cl eani ng solution conprises hydrofluoric acid. 8. The

met hod _of i m ein.the ass S l.ented .
wtn the si eGP I08m o RBRaRnaisrt nop R cSimprises an
apRlicGahikign. of the cleaning solution to the silicon

surface. 9. The nmethod of Caim@8, wherein the
cleaning solution is applied to the silicon surface

RN AT SRR R ST .

ShydréMiorfdddi@ce is supported above an upper surface of
the cleaning solution on the rollers and part of the
rollers is imrersed in the cleaning solution. 11. The

met hodgof gl gleeﬁ?dd amg% B {vggrﬁn%é sgséwwis%%hgg with the

wi th and/ or nma rom po uor oet ene and/ or
psiliyoti $iyfacelfpipdoward Bueingeppliditioh oCthei aleaBingf solutivarto the
conpri sing: supporting the assenbly in a fixture

cHHpAN WirR§ea cover, wherein the cover conprises a gas
inlet; sealing the cover on the assenbly to provide an
airtight regi on above a backsi de of the backing nenber
and bebow aThentethmdoff Glain 8pwhkerginahel cleamng dolutjoyy asaptpdied to

the airtight region through fhe gas inl t.
p&%glﬁoflf rr}?‘i?éisg‘bgctk‘fonﬁ AR ﬁ@mai}ﬁfl? alleon sprgpee.
the cleaning solution to the silicon surface. 13. The

met hod of Claim12, wherein the gas is selected from
the grb@p The method of Claim 9, wherein the silicon surface is supported

above an upper surface of the cleaning solution on the rollers and part of the rollers

is immersed in the cleaning solution.

11. The method of Claim 10, wherein the rollers are coated with and/or

made from polytetrafluoroethylene and/or polyvinyl alcohol.

12.  The method of Claim 8, further comprising:

supporting the assembly in a fixture comprising a cover, wherein the cover
comprises a gas inlet;

sealing the cover on the assembly to provide an airtight region above a
backside of the backing member and below a bottom of the cover; and

providing gas to the airtight region through the gas inlet to pressurize the

backing member during application of the cleaning solution to the silicon surface.

13. The method of Claim 12, wherein the gas is selected from the group

consisting of air, nitrogen, and mixtures thereof.

-10 -



consisting of air, nitrogen, and m xtures thereof. 14.
The nmethod of Claim 12, wherein sufficient pressure is

WQ@pWBi12Id9e o counteract capillary action that negI/ds2008/003972
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the cleaning solution into gas holes in the silicon
surface. 15. The nethod of Caim 12, wherein a steady
streamof gas is blown through gas holes in the

el ectrode assenbly. 16. The nmethod of C aim 15,

wherei n about 1-10 CFM of gas is applied to the

backi ng4.mentibe meifiad o @aimed BodhaéinGuéfiaiers prcwameé$ applied to

appl ol une. of, the eanj ng sal uti o.the .

P inlesh B Btactan i i R Ty Clssring SuBfon fh 5 holes in the
evabsH airfsebefore capillary action draws the cleaning
solution into gas holes in the silicon surface and in
contact with the bonding naterial and/or backing

nt .
i pe. bt a1 rv RS TPl At s el B Sartel i plopm

Ofhr&d o '%@sllolééhﬁﬂﬁldﬁedtﬂbﬁeﬁwemy.on i nhibitor is applied
to the backi ng nenber and/or bonding material before

the cleaning solution is applied to the silicon

sur fac f6. 19 Th-er rr]neetﬁ‘n%it Maﬁfx 19 \Qflé&l%%baﬁ\égﬁ-ﬁ § '(ﬂ*“l\’[ Igie gas 1s applied

backi ng menber nprises al Um num an e corrosfon

Iﬁhhbbhﬂﬁngﬁﬁhﬁkfs corrosion of alum num 20. The
nmet hod of Claim 18, wherein the corrosion inhibitor is
selected fromthe group consisting of vanillin,

amoxi ciylingpp ﬁ{é‘tlﬁ’ddoc;‘f‘ Elainh 8NwhEemYFRRAETE qg}unﬁﬂcﬁ” the cleaning

m xtures there
solution to the silicon surface such that the cleaning solution evaporates before
capillary action draws the cleaning solution into gas holes in the silicon surface and

in contact with the bonding material and/or backing member comprises wiping the

silicon surface with a wipe wetted with the cleaning solution.

18.  The method of Claim 1, wherein the corrosion inhibitor is applied to
the backing member and/or bonding material before the cleaning solution is applied

to the silicon surface.

19.  The method of Claim 18, wherein the backing member comprises

aluminum and the corrosion inhibitor inhibits corrosion of aluminum
20. The method of Claim 18, wherein the corrosion inhibitor is selected

from the group consisting of vanillin, amoxicillin, pentyloxicillin, dicyandiamide,

and mixtures thereof.
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