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technol ogy evol ves, decreasing transistor sizes cal
for an ever higher degree of accuracy, repeatability
and cleanliness in wafer processes and process
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gasses, and thermal cycling. Materials used for such components must be
adapted to withstand the environmental conditions in the chamber, and do
so for the processing of many wafers which may include multiple process
steps per wafer. To be cost effective, such components must often
withstand hundreds or thousands of wafer cycles while retaining their
functionality and cleanliness. There is generally extremely low tolerance for
components which produce particles, even when those particles are few and
no larger than a few tens of nanometers. It is also necessary for
components selected for use inside plasma processing chambers to meet

these requirements in the most cost-effective manner.

SUMMARY
An actively heated aluminum baffle component such as a thermal
control plate or baffle ring including an exposed outer aluminum oxide layer
which is formed by an electropolishing procedure.



Fig. 1 depicts a schematic of a showerhead el ectrode
assenbly and actively heated al um num baffle

w@owposmss s. Fig. 2 depicts a cross section of PONESWN6/035238
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A showerhead electrode assembly having a heater to prevent the
showerhead electrode from falling below a minimum temperature is
described in commonly-owned U.S. Patent Publication No.

20 2005/0133160A1, the disclosure of which is hereby incorporated by
reference. The heater cooperates with a thermal control plate in heat
transfer with a temperature controlled top plate which forms a top wall of a
plasma etch chamber.

Fig. 1 depicts one-half of a showerhead assembly 100 of a parallel

25 plate capacitively coupled plasma chamber which comprises a top electrode
103 and an optional backing member 102 secured to the top electrode 103,
a thermal control plate 101, and a top plate 111. The top plate 111 can form
a removable top wall of the plasma processing apparatus, such as a plasma
etch chamber. The top electrode 103 preferably includes an inner electrode

30 member 105, and an optional outer electrode member 107. The inner

| electrode member 105 is preferably a cylindrical made-of single crystal
silicon. If desired, the inner and outer electrodes 105, 107 can be made of a
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menber 105, and an optional outer electrode nenber
107. The inner el ectrode nenber 105 is preferably a
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desired, the inner and outer electrodes 105, 107 can
be made of asingle piece of material such as CVD
silicon carbide, single crystal silicon or other
suitable material. The inner el ectrode nenber 105 can
have a diameter smaller than, equal to, or l|larger than

a mbﬁ piege of npitedaissiet, aseCyD, siligort carBite, smgld chyséal silicon or
is,.made of single crystal silicon, which is the
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oF 16 BlasTie TR el Alebirldgl BRFINEF 105 Miftelal 13 Bos muttile gas
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out er ectrode 07. Hi gh-purity,
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(rjn'u F]alﬁﬁlnﬁgﬁ 8 gﬁggﬁts@éfgﬁﬁa'&glpﬂﬁd bf thBldI0GHSRS 188! Eumther details of a

stepped electrode can be found in commonly-owned U.S. Patent No.
6,824,627, the disclosure of which is hereby incorporated by reference.

Single crystal silicon is a preferred material for plasma exposed
surfaces of the inner electrode member 105 and the outer electrode member
107. High-purity, single crystal silicon minimizes contamination of substrates
during plasma processing as it introduces only a minimal amount of
undesirable elements into the reaction chamber, and also wears smoothly
during plasma processing, thereby minimizing particles.

The showerhead electrode assembly 100 can be sized for processing
large substrates, such as semiconductor wafers having a diameter of 300
mm. For 300 mm wafers, the top electrode 103 is at least 300 mm in
diameter. However, the showerhead electrode assembly can be sized to

process other wafer sizes or substrates having a non-circular configuration.
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undesirable elenments into the reaction chanber, and

al so wears snoothly during plasnma processing, thereby
wOorReiaseshg particles. The shower head el ect r odBCT/US2006/035238

assenbly 100 can be sized for processing |arge
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t hmemiber 165 and thedeuter elettrotie membepn 67 ara@bleoferdtilyaatiached to

to the bhacking nenber 102 by a bondi ng terial, such.
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t hermsrsgngcﬁm@@ﬂﬁiwpr sykstatee i hetRiasmpProsessingghayaber,
usgdvd 3 (RNt oA A LxPBREBH d@%ly matching that of the

20 electrode material, and/or are electrically and thermally conductive.
Preferred materials that can be used to make the backing member 102
include, but are not limited to, graphite and SiC.

The top electrode 103 can be attached to the backing plate 106 and
backing ring 108 with a thermally and electrically conductive elastomer

25 bonding material that accommodates thermal stresses, and transfers heat
and electrical energy between the top electrode 103 and the backing plate
106 and backing ring 108. The use of elastomers for bonding together
surfaces of an electrode assembly is described, for example, in commonly-
owned U.S. Pat. No. 6,073,577, which is incorporated herein by reference in

30 its entirety.

The backing plate 106 and the backing ring 108 are preferably
attached to the thermal control plate 101 with suitable fasteners, which can
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i nclude, but are not limted to, graphite and SiC. The
top el ectrode 103 can be attached to the backing plate
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el ectrically conductive el astoner bondi ng materi al

that accommobdates thermal stresses, and transfers heat
and el ectrical energy between the top el ectrode 103

and the backing plate 106 and backing ring 108. The

use of elastoners for bonding together surfaces of an
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such as alum’'num an al um num oy Su um num
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RS bl B Bl
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assenbly 100. A suitab E asma_confi nenment assenbly
| n@wuerir#@sa RagentiNe 4, 5%,17 $1 which,is repsperatethhereimbyireference

?8 y is described in commonl yowned U. S.
Pa en , 534,751 , which is incorporated herein by

r ef er enTheitherntal controf playe preferabheineides tisast aplecicater

P g};g;a%?el Yo (I:gggeurgt%sw%t'u tl%ee‘%%pgrgteurgeczgntrolled top plate to control the
temperature of the top electrode. For example, in a preferred embodiment,
the heater is provided on the upper surface of the thermal control plate and
includes a first heater zone surrounded by the first projection, a second
heater zone between the first projection and the second projection, and a
third heater zone between the second projection and the flexure portion.
The number of heater zones can be varied; for example, in other
embodiments the heater can include a single heater zone, two heater zones,
or more than three heater zones. The heater can alternatively be provided
on a bottom surface of the thermal control plate.

The heater preferably comprises a laminate including a resistively
heated material disposed between opposed layers of a polymeric material
that can withstand the operating temperatures reached by the heater. An
exemplary polymeric material that can be used is a polyimide sold under the

trademark Kapton®, which is commercially available from E.l. du Pont de
-5-



operable to cooperate with the tenperature-controlled

top plate to control the tenperature of the top
web®@cnsmse. For exanple, in a preferred enbodi PERNUS20061€35238

heater is provided on the upper surface of the thernal

control plate and includes a first heater zone

surrounded by the first projection, a second heater

zone between the first projection and the second

projection, and a third heater zone between the second
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zone, d heat er. zone r
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nogohedath@thilpidRenzetie £8% bétsetardw@tthwhéﬂmwcmwhp@& by
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t enperat ut e-con ol | ed top plate, a
20 The top electrode can be electrically grounded, or alternatively can be

powered, preferably by a radio-frequency (RF) current source. In a preferred
embodiment, the top electrode is grounded, and power at one or more
frequencies is applied to the bottom electrode to generate plasma in the
plasma processing chamber. For example, the bottom electrode can be

25 powered at frequencies of 2 MHz and 27 MHz by two independently
controlled radio frequency power sources. After a substrate has been
processed (e.g., a semiconductor substrate has been plasma etched), the
supply of power to the bottom electrode is shut off to terminate plasma
generation. The processed substrate is removed from the plasma

30 processing chamber, and another substrate is placed on the substrate
support for plasma processing. In a preferred embodiment, the heater is
activated to heat the thermal control plate and, in turn, the top electrode,
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| ocated in the first heater zone, second heater zone,
and third heater zone can be secured to the thernal
control plate by any suitable technique, e.g., the
application of heat and pressure, adhesive, fasteners,
or the Iike. The top el ectrode can be electrically
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a constant tenperature such as 150 to 2500C
sufrossabay Hitosabeit &8s ¢ aaboiub §.8 tnabad 1A%t Mg, about 0.4 to
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rate to the heater based on the actual t enperature and

t hwithisstheclenwing @bgve e backing nierpber £@2 apddelow the thermal

control plate 101. For example, a central plenum can include a single ring,
the adjacent plenum can include two rings separated by a %z to 1 inch gap,
the next adjacent plenum can include two rings separated by a 2 to 1 inch
gap and an outer plenum can include a single ring. The rings are mounted
to the thermal control plate 101 with screws. For example, each ring can
include circumferentially spaced apart stand-offs or bosses with through
holes for receiving the screws, e.g., three bosses arranged 120° apart can
be used. A representative cross-section of a section of a single baffle ring is
shown in Fig. 2. Each ring can have a horizontal section of about 0.040 inch
thickness and a vertical flangé of about %4 inch in length. The ring includes
flat surfaces 121 and edges 122.

Conventional aluminum components used in a plasma processing
chamber have a surface finish created by a process known as Type Il
anodization, which results in the formation of an aluminum oxide layer
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di stribute process gasses in a plasma chanber. The

al um num baffle ring arrangenment 120 in Fig. 1
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and optignally oxalic acid at a concentration

abalimipug! bafflegings, 126k mayihe aively keatad fe S Rgragirog of 150°C,

} g"fl;gfcg{ g'ii(ggéﬁ g?b?ﬁ*e 90°C, %60%€ RAGhaNdThiE HEHERI&F Reated
aluminum baffle component can be thermally cycled over temperature cycles
from ambient to 150°C and above. Relative values of thermal expansion
coefficients a of the bulk material and the surface oxide material of aluminum
components therefore will be stressed under normal processing conditions.
The thermal expansion coefficient a for aluminum is about 25 x 10°%/°C,
whereas for aluminum oxide, the value is about 8 x 10°%/°C. This difference
causes the aluminum oxide layer to be placed under stress during thermal
cycling, and the phenomenon is exacerbated on non-flat surfaces. This is
because during expansion, surface layers on areas of non-flat topography
must expand more than they would expand on a flat surface. Stresses are
therefore expected to be high at edges. During a temperature increase, for

example, tensile stresses introduced to the oxide at an edge exceed the
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anode of an electrolytic cell at a voltage of about
50V to 75V for about 10-80 m nutes. The resulting

wo a00e103719651si sts of primarily al um num oxi de anPiCT/US2006/035238
conpri ses about 1000 A (0.1 mcronmeter) of dense
al um num oxi de near the Al/oxide interface and the
remai ni ng thickness of porous oxide. Baffle rings with
an anodi zed | ayer exhibit cracking and cause particle
contam nation as a result of tenperature cycling
bestressesawhichrwowdd dedhizudtcat] m)etnp@mmho@ﬁ f@t@gﬁdb@ gue to
10 , 1250C, 1500C, 1750C, 2000C or hi gher. ring
pr8&f§§§ri“??g9 'Bfth%rr@%'rﬁ)@éﬁa'ﬁ’@t@te?f%tql%% in the

rocess SOHEEHD d}@}ﬁ;

gont r ol ltgilihat e angé%ea{? ?‘?Eehdrti%ﬁégs é% {S Egaﬁ(g?t%? BB Type
ar Hhagedized actively beateskalugimen daéfte compbeentsrafter thermal

5 SoORG GPELN i RRe R Bt HhcBbs bRy dEE Sracking s
t eFfust fisile aﬁn%@;ﬁl{@l@ﬁmﬁ:h Greritéle AhDUBRIcradiang fse4

plate al um num le rings 120 may be actively heated

t oPpesiblersauice f particolates witbiodle chamier, s®when creacking occurs,
e
t eUpstraithdegl)rexdeltB? qﬁﬁWcﬁ:ﬁfﬁé pIat's.n’(appr]a'i:@ﬁf ftﬂsi _th?értéftﬁe defsirable
Re| ati ve val ues of thernmal expansion coefficients a o

£t BN s 90 ANISIng DIREod e (26 Bciveli BoRtacR RImh baffle

al H%PH%ﬁ&mﬂtp?aérﬂSr ?(.f)cfgs%irighéﬂe{rﬁﬁer%tvf/ﬁéﬁ nBPES reduced
normal processi ng condr tions. e thermal éxpansion
copéaitictasedhirirg Wafergrocassing.i s about 25 x 10" 6/ C,

wh f [y i de, t | [ bout 8 x 10
o1 - il e AbEvesseibad dsiiaiiauss BRvaRadyulh using
t 0gb®val ABSEJUMIdRInGTh bRffe @d%hb@ﬂeﬁtg@'fp?gew %'nPB&edaaﬂlﬂﬂinum

t he phenomenon is exacerbated on non-flat surfaces.
15 ThinsplasMmggyragessiag chagbess dwdherinvestigations hayebseorconducted

- f | t nd r.e, than
£ e Bpl SBnipeRbnbr oA SR R FulBBis, A a resutt o
t htfeskdneestiaeionsdt has beehditoaéreditiabactdely RBakd aluminum
tenperature increase, for exanple, tensile stresses

i nPrblguasapaneniswhic uee alterantiveigurfase Beighingdechaigyes can be
V"hh‘gé‘d Wﬂﬂbgt {I‘l% édlﬂ#\/ Qﬁgﬁﬁ&éo"dfsgﬁvé&mhﬁg&oﬂc@on.fdi to a preferred
e due to di &7 e pans|

surfac erences 1 n Expansi o
20 coefmbiodirment, lemrepolishing is used to provide a layer of aluminum oxide to

10

the surface of the components. Electropolished aluminum coupons show
reduced cracking under conditions of thermal cycling over temperature
ranges of at least 125°C, 150°C, 175°C, 200°C or more.
Electropolishing is an electrochemical process in which the workpiece
25 isimmersed in a bath and is used as the anode (positive potential) in the
electrochemical cell for electropolishing aluminum components. For
electropolishing aluminum components, the bath contains concentrated
phosphoric acid, and during the electropolishing process the bath is
maintained at a temperature of about 50°C to 70°C for a duration of about 1-
30 6 minutes in which a voltage of about 12-24V is applied. This treatment
generally results in an oxide layer of thickness less than about 0.5

micrometers. The layer consists of primarily nonporous, high density
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It has been observed that cracking of a surface |ayer

occurs on Type IIl anodi zed actively heated al um num
whadolog7osdnponent s after thernmal cycling duri NnBCTHUS2006/035238

use of the plasma processing apparatus. Cracking is

nost vi si ble al ong edges of such conponents. Any such

cracking is a possible source of particulates within

t he chanmber, so when cracking occurs, the cracked

conmponent nust generally be replaced. This can

I naluesinemt dréde.osMurning laygs atedude oy eldctrppolishihg are generally

pl asma ggoc s. It is therefore desiba le tg have a

suHRRReIablen; ReWRET AREERRTHE NPBPOTRUS; ishydenisity cgenerally

al HbSYELRA in FRITRRAEGHRICHAESS bindiaftf B PHARLLRLEO.5

chanbers whi ch generates reduced partitles during

wafrigropradersssay @pe draateddiv otber suitakie technigezs if desired.

5 0 oo w88 Be SAOBBE el bR HEla Tt
al UGFnP@ﬁbhﬁurﬁ&étﬁBﬁgﬁh@ FEIRMING sefasme may BY &iftsr "new" or

investigations have been conducted to dével op
corgsgdentfdhefcompananéis an atwnainya baifle latadingrorather As

G Ebehefl. MATHE S MR AR ESmpbheTRrtEF Ay new batte

coopmpenest thlat has weebeér asedin ¥ isma angmben gita NEed” baffle
techni ques can be used w thout the above-nenti oned

10 i sarpanenlyd<s. AbaHlesrargreneny thatdias been BraviisheHsed in a
ol b . oV
o) BESRRPOMIEL, Brciindy B9 4 Sa@ it coRiinehl or @ component
El enhichoipoluidsbenh alluminum oxteuppesfosined byeelecedpaishiilg omgother

R B o SR S AT g
El ged bféﬁ@r‘aibﬁhﬂ'r@&ebsto Ho@URCAr ARMFALAPOXIBE 28RS Drbduced by

which the wirkpiece i's imersed in a bath and is used
15 aselagtropalishing.pdbus, ‘weegoalaminem)compartents can be "recovered” by

cofBRERE & brieBlovELbsd Shaite SRRt A ol Aifinger
t helebairy, @ﬁmpah@mecme@@hﬂ@@cﬁrdﬁwgmhgrtbcpr@ﬂbé anas¥ide layer

duri ng the el ectropolishing process the bath is

nalefigpnt® ‘HﬁCHnQ@ﬂ@e‘?ﬁﬁi@lﬁgowat&fb‘dheﬁ@UQ@W@)@W@?"
a g%ﬁtgi_on of about 1-

20 The following detailed example describes an electropolishing process

applied for recovery of a used aluminum baffle component removed from a
dual frequency parallel plate plasma etch chamber such as the 2300
Exelan™ dielectric etch system available from Lam Research Corporation.
It is intended to be illustrative rather than exclusionary:
25
Example 1:
According to a preferred embodiment, an aluminum baffle component
removed from a plasma etch chamber is initially cleaned to remove deposits.
Such deposits can include etch by-products such as carbon based polymers,
30 as well as other substances, such as AlF;. The cleaning preferably includes
first using a suitable alkaline cleaning solution, such as Novaclean 120LF
solution available from Henkel Surface Technologies located in Madison
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6 mnutes in which a voltage of about 12-24V is
applied. This treatnent generally results in an oxide

WO 200210379565 t hi ckness | ess than about 0.5 nmi cr onRPCEDS2006/035238
The | ayer consists of primarily nonporous, high
densi tyal um num oxi de. Alum na | ayers produced by
el ectropolishing are generally unpeel able. However, a
primrily nonporous, high density, generally
unpeel abl e al um num oxi de of thickness generally |ess
t hhheigi‘ds:,dt/licmlgfanﬂ Ehissetutios mamdmesma:aied,eallkh&'n@glleenmg sdolution
sui table techni if desired. It to be erst oo
© haerag 5B oS Andaauretaay BrafugspdRermnim
Ungﬁﬁl@%dﬁ@péﬁ%tﬁ@b*éﬁ‘ﬁa‘ﬁ miAERRESN 'fi‘?é’s@%t:@h &e?lrod’r%"fo about
or "used he' conporient 1s an al um num baf
pl 46 énmuh@ aira tanhmrawﬁmﬁabnut 1t07&rtotaboud 136f Mufollowed by

5 D2 AR Hh i oo e Al PGB B avo

baﬁfmﬁeswmﬁ@%theSolatlonﬁohﬁftf|e conponent that has
been preV|ousIé used in a plasma chanber, and may be a
hewembee

bare al lmf ﬂlﬁ@i@n&e@*umlr&mﬁaﬁ@momﬂ@wt.m&erm@ce
or REe Bl iAeh SRl (in S ERAPR R SERRIY Sy, Yuch as

nBlW\/amI&dJ('}Omsbluﬁmommé frahﬁHEhhéIESlﬂféc}e Té(ﬂﬂi(ﬁ@blé@ This

u e an al num oxi de | ayer produced b
10g1 %% %aﬁ a1 ﬁﬁwane Piciung soldén caniawing rﬁ%’@ﬁfﬂbﬁ@ﬁw Bygroxide.

beThé %\‘Flﬂﬁfﬁ Fe baﬁl\épcf jyilel é?‘ﬁ é%gt%?%%?ﬁél%Me%%q? had %bﬁmon for

conponent Hroma ani ng
t habouti Ifesecands| tecthoop 8l minbitasgatt ateonperatieeat ab»oudm O F to

dfoul BEE, BlorbR AR BB R o Rp Bt oftme to
detgthbesltHxseTatién ﬁ@ﬁﬁt‘hb%bﬁmﬂmrﬁ'béﬁier &ﬂﬁbbﬁé\ﬁtna/m{éng%‘but 5

applied for recovery of a used al um num baff
15 comppiento pbavl t niinvesa Thedinsingwatards pp@‘eeablye ultysipare water

ai (30Ro B TRV B ey BHR L s uOR T AL Bt

Cotgpapertatrs, It is intended to be illustrative rather

t han excl usi onaré/_: Exanpl e 1: _
In the embodiment, the outer surface of the aluminum baffle

component is then de-oxidized and cleaned of metals using a suitable

20 deoxidizing solution, such as Nova 300A & B solution available from Henkel
Surface Technologies. The aluminum baffle component is preferably
immersed in the solution for a sufficient amount of time to remove the outer
aluminum oxide layer from the aluminum baffle, typically from about 5 to
about 10 minutes. The solution is preferably at about ambient temperature.

25  The aluminum baffle component is then rinsed, preferably with ultrapure
water, for a sufficient amount of time to remove the solution, typically about 5
to about 10 minutes. The rinsed aluminum baffle component is dried using,
for example, clean dry air or filtered nitrogen.

After removing the aluminum oxide layer, the aluminum baffle

30 component preferably is refinished to form a desired surface roughness for
use in the etch chamber. For example, the refinished surface roughness can
be less than about 0.4 micrometers. The aluminum baffle component can be
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According to a preferred enbodi nent, an al um num
baf fl e conponent renoved froma plasma etch chanber is

WO povio3iosy cl eaned to renove deposits. Such depOBUS®06/035238
can include etch by-products such as carbon based
polymers, as well as other substances, such as Al F3.
The cl eaning preferably includes first using a
sui tabl e al kal i ne cl eani ng sol ution, such as Novacl ean
120LF sol ution avail able from Henkel Surface
Teodfinidregl @sing @angtseitable dtrdsisensteshgi abraddivEpgear.indibdig an
solytioon is g non-silicated | kal i ne cl eani ng )
S oPTIBHM SFifaPhrasiVe i um 1200 Sficrtine e RADSF o SoPETenay finer
adghiey b G YN of |
PP e A B RO o BN b g desivea
m Aautface finish of émpalumioum kdfflecomponeod FThe ahbwinum baffle
13Q0E, followed b inging with the al um numbaffle .

5 g oRyoRERET P oaas aled ity Msurisely Giatianes ifa ynisgmity of
r efevsurface Mgkt TeB rbs@maddd albminiA b%'?ﬂ@éd)r'iﬁ?ﬁhentt i8%insed,

e I's

al um num baffl e conponent outer surface preferabl
t hereferabihedsingiuigarurewvatap|fer asklician amanitef time to remove

Sl R oS e R SR B AL ik Moo
al kdbi10emiriutés.nThe oiheéd aluminnirabaliie Gopiporwntt isydsed usify, for

hydr oxi de. The al ymi num baffl e conponent is preferably
10 nﬁé@@@&viq?qrh@rys%TQﬁf'@ﬁeﬁé‘#tr%%‘ut 30 seconds to about

2 m nut : ;

T300F.  ToleagefRetredianfiarts fhaitt b 1R Btpthum paffe
amoampooént surkaceofrorartbe ecfirtishing lane remotedpreferably first using a
o S S RS S AR AL AR 20T S
ﬂ-,b“,vﬁ‘ﬂm‘ﬁ‘ MEFI8TcoRfondat & prefdrably\ddakealin ?f‘ien lsctﬁﬁﬁbn fHout 5

mcm at about anbient tenperature. | e
15 entsoaboutnt mimées at artemperatoee off ahaus 1d0GRiteabobtd 30%%. The

s G0 b MRS 6 HuBetl FlsTEBh Rl TRigkye water for
308Bokt Bt abolt Tnimaks atel renfoverrebiegnlsbalk&livid aeaning solution
Technol ogi es. The al um num baffl e conponent is

pr EPEY Bis glumipkn &dfle gomRene®t ution for a sufficient
amount  akot WA 1iAE BRARiINg GeS h& aluminum baffle component is

20 cleaned with an acid cleaning solution to remove silicon and metal
contaminants. A preferred acid cleaning solution contains a mixture of about
0.25% phosphoric acid and about 0.05% hydrofluoric acid. The aluminum
baffle component is preferably immersed in an acid cleaning solution for
about 1 to about 3 minutes at about ambient temperature. The aluminum

25 Dbaffle component is then rinsed, preferably with ultrapure water for about 3
to 10 minutes, to remove residual acid cleaning solution.

The aluminum baffle component is then electropolished in an
electropolishing tank containing concentrated phosphoric acid such as
Hydrite 1375 available from Hydrite Chemical Co. located in Brookfield, WI.

30 During the electropolishing process, the bath is maintained at a temperature
of about 50 °C to 70 °C for a duration of 1-6 minutes in which a voltage of
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al um num oxi de | ayer from the al um num baffl e,

typically fromabout 5 to about 10 m nutes. The
waloansss i s preferably at about ambient tenpePEr/USE®NG6/035238

The al um num baffl e conponent is then rinsed,

preferably with ultrapure water, for a sufficient

anount of tinme to renove the solution, typically about

5 to about 10 mi nutes. The rinsed alum num baffle

conponent is dried using, for exanple, clean dry air

or about t2-8d Vris tapptiet. Thetaduminemmbafile admepadentiisithan preferably

i de | ot | um ffl - ef bl
s S ieen deomes B HeTEr relts TBMR A BHEs ™ oF
use in thg é?ﬁr‘ﬁhw&ﬁ@ﬁ’ﬁ%r%orﬁﬁénéﬁﬂméh mbled "[ﬁfai diéghed

surface roughness can be |ess than about O. _
m envineareest, suhk asla.eiaas HKK0forel ¥hgleaer reowaand spray rinsed

5 an Ul RREREaleh PR oBOhE B PRt LRt i ogure water
e. gor,abbut 2005 ginlites 2t aporeerEpI@-20 Goar*sstrdOkiHz i Tres aluminum
abrasi ve paper can alsg, or alternativel be used

: ; ! Y, .
depafit srnperentds tharydded ipigterablyiusaoritrogen & Yriraruke air.
ba : ' (4 : e
ot MPSSHARAE thehifated  MBLCTAL 120 PRTBERG GRS 8
of réreves wdtarc eAftemeadiing Tthe carsporient éslpatkagadwhive sfill within the
conponent is rinsed, preferably using ultrapure water,

1OfoPe_§”§Qﬁmi cient amount of time to renove |oose

par ti cl el faBbhiiRvEh A RAETHEGH BESCHAREPRNG Réfeferded®preferred
typically about 5 to 10 mnutes. The rinsed al um num
baembodimeptadrioweseriitivitl begeadily apparexhipiheseskilled in the art
dr i.y. or filtered, nitrogen. |.n the enbodi men
cothhil indinssiie i EeRgY R Fentitn I SeeBe T btner than as
CORREBHHEd BHHVAGRhDIOIRFdENG RO MG GtReigvantiof: The

preferably first usi na a suitabl e al kaline cleanin o
15solprefesied enedisentis, Hlustetiveiaml shoute @oabarﬁqmmem%é fesdrictive

oI BRE ey SR SOd Bt hedREEifion! 0 hUS AP Aftibrl g claims,
1108thet thabihiet préd6ding dBseriplioniamdnalbedridtione ampoeguivalests
then rinsed, .preferabl gt wi th ultrapur eg\gat er for

b ,
3 thighEkwithinihe frrge of herdaigiaredaian tqibesfThEaced therein.

cl eaning solution fromthe al um num baffl e conponent.

-~
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After the al kaline cleaning step, the alum num baffle
conponent is cleaned with an acid cleaning solution to

WO 2090087983 | i con and netal contam nants. A prefBCT/E82006/035238

5

10

15

20

25

30

acid cleaning solution contains a m xture of about

0. 25% phosphoric acid and about 0.05% hydrofl uoric

acid. The alum num baffle conponent is preferably
imrersed in an acid cleaning solution for about 1 to
about 3 m nutes at about anbient tenperature. The

al WHATHISIGEAIMEDdSponent is then rinsed, preferably
with ultrapure ter for about to 10 mnutes, to
Fetove Podkiyal Hated afimiRtpatie Gompencoher aplAsTam

ba Ig;{qgm [ 1 j A

el Ef:‘%"?gg@ i shi ngerf ?rié]gg]ﬁ@arﬁ(r‘ﬁon cggigﬁglp gtré ergé‘xp osed outer
phakiphiobincoxidé thysnciWwhersinkhdr duter aBiinamadtidd layer iofarmed by
nHydriﬁe Cherriﬁ:.al Co. CH}cat ed in Brookfield, W. During
t h8" SEHIPSLBNNG AP P Beess, the bath is maintai ned

at a tenperature of about 50 OCto 70 OC for a

duration of 1-6 mnutes in which a voltage of about
1224V iThe gopmangnt ohelaimihiwhereischel autebalpotiewn gxide layer

b aoTPHSeE R e S fyor B e LSO Gffliedt o

conponent is then noved to a clean environnent, such

as._a cli s 10, 000 orﬁ_&}OQO cl ean room and spray rinsed
i ndul tr Eaﬁ@%r@nto fami 5 whareb\uiee Qe aiipigim exide layer

cl [ i : 2-15 m nutes at
a g%ﬁg?ﬂg?ﬂ¥gbygeebgéigﬁgﬁa%&Qgévm$gggaluninun1baff|e
conmponent is then dried, preferably using nitrogen or
ul trapu air. The,c onent is then placed in an oven
at %120 GBSRGMPRISHE ALCEM, | WasTs Vg OB PONgNt Somprises 2
cophfflading.he conponent is packaged while still wthin
the cl eanroom The present invention has been
described with reference to preferred enbodi nents.

St he. Thk ‘cplfinonet® of Rl yPRRBL Bhssipb PR cRlarsES m
I ntiepeel tostrdiqila®. ot her than as descri bed above

wi t hout departing fromthe spirit of the invention.
The preferred enbodinent is illustrative and shoul d

nog, be §RASIAGISHNE BFETAiMt1, Weherein the component is made from an

aluminum alloy.

7. The component of Claim 1, wherein the component is made from Al
6061-T6.

8. The component of Claim 1, wherein the component is either new or
used.

9. A method of installing the component of Claim 1 in a plasma etch

chamber, wherein a used baffle component is removed from a showerhead
electrode assembly, the component is cleaned and electropolished to form
the electropolished layer and the electropolished component is installed in
the showerhead electrode assembly or the used baffle component is
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in any way. The scope of the invention is given by the
appended cl ai ns, rather than the preceding
waele®enosess on, and all variations and equi val eneGI/uk10061035238
fall within the range of the clains are intended to be
enbraced therein. WHAT IS CLAIMED I S: 1. An actively
heat ed al um num baffl e conponent of a plasna
processi ng chanber, the al um num conponent havi ng an
exposed outer alum num oxi de |ayer, wherein the outer
aI replaced with dzanévajoefﬂe’ corhpomet Hayingnare batar radurninusi bride layer
cedure. 2. The onent of Claim1, wherein the
WGQIWIﬁGW?BQII -ayer conprises an unpeel abl e
Iayer on the al um num conponent. 3. The conponent of
Caim1, wherein the outer alum num oxide |ayer has a
nraStOnu rrAtmethonletﬁsnamufabmnningCarl'saativefydmted altrhimum baffle
onent of. Claimil, wherein the c onent .conprises
5 o BRppReR{ i PBSMarobfBh dhem et B M tod GAERRISHHG forming

t hgn expBseE Bbté?%'lmﬁln%ﬁﬁ? oRidehgydradn m@rammlmmh bfhpdhent such
The corrgmnent of aim1l, wherein the conponent is

mathat detaata and parickemoanerajed as aTasult ohgideeentiabtheomal m

et R e o OBRS a1 RE b Re Rt Rder ffum

ei plide lagyw duringssidsma. préceaintpdredfeduast 2ohipzged i@ defects and
component of Claim1l1 in a plasma etch chanber, wherein

10 2 egléwl%gqneéat{e@rmbﬁrément@a%m alHEHRUMSIRSIRANASY daving a
el ?‘Z‘%’é ﬂplg ﬁé}%oﬁon'ponent is cleaned and

ropo ed to orn1 he el ectropolished | ayer and
the electropollshed conponent is installed in the
or t he use

h h t haffl e,
coTbanone e Bp ot CaaiRt 10, Wil i oyte EbmIOHaR Sxide layer
ha?"ésﬁu%r@nln%H@Eed’HHf@cﬂ#%@}Sbﬂ%lé@d&ﬁplﬁﬁé@ﬁ uBPeelable layer on

el ectropol i shi ng.
15  the aluminum component.

12.  The method of Claim 10, wherein the outer aluminum oxide layer
resulting in reduced defects and particles has a maximum thickness of about
0.5 microns.

20
13.  The method of Claim 10, wherein the outer aluminum oxide layer is
formed by electropolishing.

14.  The method of Claim 10, wherein the outer aluminum oxide layer

25 resulting in reduced defects and particles comprises a non-porous layer
having a maximum thickness of 0.1 microns adjacent the aluminum
component.

15.  The method of Claim 10, wherein the outer aluminum oxide layer

30 resulting in reduced defects and particles is formed on a used aluminum
component.,
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10. A nmethod of manufacturing an actively heated
al um num baf fl e conponent of a plasma processing

W@ b@mozm955 t he net hod conprising form ng an expPGEUS2006/035238
outer al um num oxi de | ayer on the al um num conponent
such that defects and particles generated as a result
of differential thermal stresses experienced by the
al um num conponent and outer al um num oxi de | ayer
during plasma processing are reduced conpared to
defl@ct sThadngthotiof ICigingédewlaereih the alaminientdoogdnent
sha ed.alunin%n1conponent having a Type |11 anodi zed
| aG¥NPriIRRS 808 NI The nethod of C aim 10, wherein the
out er al um num oxi de | ayer resulting in reduced
defects and particles conprises an unpeel able | ayer on
t h#7al uheumetboched Kdaim 10Q.2vharein thet dlothindmCloanponemt
wherein the outer, al umn oxi de layer resulting in

5 reﬁﬁr&]@ﬂs%?é@?@“@ﬁ@n&g’l Pﬁgg'es has a maxi mum t hi ckness
of about 0.5 mcrons. 13. The nethod of C aim 10,

wherei n_t he outer alum num oxide |ayer is fornmed by
el 88t r opbeimneihag of Claimrh@, whernehythss alaminymn XOMRFRESEAM

th?lu‘f’r‘dﬁﬁﬁ‘n %'o T num oxi de layer resulting in reduced
defect's an articles conprises a non-porous |ayer

havi ng a maxi mum t hi ckness of 0.1 m crons adjacent the
al um num co nent. 15. The nethod of C aim 10, .
10 whdPei n THAENOHIOE O K1 AdnVesTEib! S3lMInYR fampripes Al 6061-
regigced defects and particles is formed on a used
al um num conponent. 16. The nethod of C aim 10, wherein
t he al um num conponent conprises a baffle ring. 17.
ein the al um num can{Eeo en

cordr s aBeanethar AL gt Porhgredh Ineoa iy RofRTRTE ciner
G abw kQsegher ei n the al um num conpri ses an '
15 |
21.  The method of Claim 10 wherein the aluminum component is
machined into a desired configuration, cleaned and electropolished to form

the oxide layer.

20 22. A plasma processing apparatus, comprising:
a plasma processing chamber; and
the aluminum component of Claim 1.

23. The plasma processing apparatus of Claim 22, wherein the plasma

25 processing apparatus comprises plasma etch chamber having a top
showerhead electrode and a bottom electrode, the showerhead electrode
comprising part of a showerhead electrode assembly having an actively
heated thermal control plate.

30 24. The plasma processing apparatus of Claim 23, wherein the aluminum
component comprises the thermal control plate.
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alum num all oy. 19. The nethod of C aim 10, wherein

the al um num conprises Al 6061 - T6. 20. The nethod of
w@@i7/37285 wherein the al um num conponent i s ePCTIES200€085238

or used. 2 1. The nethod of C aim 10 wherein the

al um num conponent is machined into a desired

configuration, cleaned and el ectropolished to formthe

oxi de layer. 22. A plasnma processing apparatus,

conprising: a plasma processi ng chanber; and the

al 881 nuirhe pigsmnea processitigaappatatuddf Claien ABawharein the aluminum

b GuEpenAd: GiBanshs A betegit BeafibapEnt Brufsa e thermal
haybmigolplbterartPeappfttRlgect rode and a bottom

el ectrode, the showerhead el ectrode conprising part of
a shower head el ectrode assenbly having an actively

hegt.ed ttherpal, control plate. 24. Th L asma . . .
5 or 28ossMECRRAT HEL e Presaeings o RS EH FOMResinoprpresaing 2
CospPIMdueRBUbS®atetinehd PRIsHH pﬁﬁ:_@%éiﬂg i 8tud Df clHhd 22.
pl asma processi ng apparatus of Caim 23, wherein the
al um num conponent conprises a baffle ring located in
a pl enum between the thermal control plate and the top
el ectrode. 26. A nethod of plasma processing, the
nmet hod conpri sing processing a senm conductor substrate
in the plasnma processi ng apparatus of claim22.
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