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sem conductor circuits have becone the prinmary
conponents of nost el ectronics systens: These
m niature el ectronic devices may contain thousands of
the transistors and other circuits that make up the
menory and | ogi ¢ subsystens of microconputer centra
processing units and other integrated circuits. The
low cost, high reliability and speed of these chips
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sequence of physical and chem cal processing steps
t haBAOKGRIOENDari ous circuit structures on the wafer.
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20f oprencenesef sendcartduntorsisre produced by substituting selected impurities into
the semiconductor crystal lattice using a process called doping. The doped silicon
wafer may then be uniformly coated with a thin layer of photosensitive, or radiation
sensitive material, called a "resist." Small geometric patterns defining the electron
paths in the circuit may then be transferred onto the resist using a process known as

25  lithography. During the lithographic process, the integrated circuit pattern may be
drawn on a glass plate called a "mask" and then optically reduced, projected, and
transferred onto the photosensitive coating. .

The lithographed resist pattern is then transferred onto the underlying

crystalline surface of the semiconductor material through a process known as

30  etching. Vacuum processing chambers are generally used for etching and chemical

vapor deposition (CVD) of materials on substrates by supplying an etching or
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vapor deposition (CVD) of materials on substrates by
suppl ying an etching ordeposition gas to the vacuum
wa@ bamoersand application of a radio frequency PEFUS2007/003008
field to the gas to energize the gas into a plasma
state. A reactive ion etching systemtypically
consists of an etching chanber with an upper el ectrode
or anode and a | ower el ectrode or cathode positioned
therein. The cathode is negatively biased with respect
to the anode and the container walls. The wafer to be
etched is covered by a suitable mask and pl aced
directly on the cathode A chenically reacti ve gas

such as. Ca F3, F Br nd SF or mixpures
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or assembly, the bond material can be exposed to reaction chamber conditions. In
25  addition, the bond material can be subject to etch out by the direct attack of plasma
and radicals generated by the plasma. '

Accordingly, there is a need to prevent erosion of the bond material, or at
least slow the rate sufficiently, such that an extended and acceptable operational
lifetime is obtained for the electrode and its associated bond material during use in

30  semiconductor etching processes without noticeable degradation to the performance

or operational availability of the plasma processing system. .



sem conduct or etching processes w thout noticeable
degradation to the perfornmance or operationa

wa@eairiogdsd ity of the plasma processi ng syst em PCBUM#FRN03008
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In accordance with one enbodi ment, an el ectrode
assenbly for a plasma reaction chanber used in

sem conduct or substrate processing conprises: a
backi ng menber havi ng a bondi ng surface; an inner

el ectrode having a | ower surface on one side and a
bondi ng surface on the other side; an outer electrode
having a | ower surface on one side and a bondi ng
surface on the other side; and wherein at |east one of
th t es has a flange, which extends underneath
at%ﬂigﬁﬁégﬁgortion of the | ower surface of the other
electrogg. In accordance with a further enbodi nent, an
el ectro aﬁﬁ%‘éﬁﬁ?@“’ﬁgé’% embgdinmens, ansglactredecassepbly for a plasma
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ot her, side; at |east one_ spacer to maintain a gap .
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bondi ng surfaces of the backing nmenber and the

el SlerBge barling Rufasseedheptgr side; andruhergingbaibrading regferial is

el eehfipsaeioats arhit JRlredesp! asma reacti on chanber used
i n sem conductor substrate processing conprises:. a
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electrode; and a bonding material between the bonding surfaces of the backing

member and the electrode.

In accordance with a further embodiment, an electrode assembly for a
plasma reaction chamber used in semiconductor substrate processing comprises: a
backing member having a bonding surface; an electrode having a lower surface on
one side and a bonding surface on the other side; and wherein the electrode has a
recess for receiving a bonding material and a groove on an outer edge to trap excess
bonding material.

In accordance with another embodiment, an electrode assembly for a plasma
reaction chamber used in substrate processing comprises: a backing member having

a bonding surface; an outer electrode ring having a lower surface on one side and a



reaction chanber used in substrate processing
conprises: a backing nenber having a bonding surface;
wW@roos94984 el ectrode ring having a | ower surfacECDOSINE003008
si de and abondi ng surface on the other side; and
wherei n the bondi ng surface of the outer el ectrode
includes a plurality of recesses. In accordance with
anot her enbodi nent, a nmethod of manufacturing an
el ectrode assenbly useful for a plasna reaction
chanber used in sem conductor substrate processing
conprises: providing a backing nenber having a bondi ng
surface; providing an inner el ectrode having a Iomer

surfacg on e Si face.on t
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of aggtor ion of the outer electrode of FIG 3. FIG 5
ho ross-sectional view of a portion of the
shomerhead electrode having an el astoneric bond
accqr.d . FIG. 6 _shows a
: ; RRAWINGS he shower head
el ectr OdFI@fl ﬁicﬁvs @cxﬁ@éiké%ﬁoﬂﬂ V@é\@%"f@@ﬁéw&ﬂé%‘ glectrode assembly of a
according to another enbodinent. FIG 7 shows a top
vi elayna geastarpoeicking sWestekrswer head el ect rode haV| ng
an el ast r Otg,gng
TG 5 Shore e CrBg ool iy RO o FRPSH0TRad clectrode
eleﬁﬁﬂnbbﬂﬁaﬂﬁhg an el ast oneri ¢ bond according to a

further ?f@.%démta cross-sectional view of a portion of the showerhead electrode

assembly of FIG. 2 comprising a top electrode, a backing member and an outer
electrode member.
20 FIG. 4 shows a cross-sectional view of a portion of the outer electrode of
FIG. 3.
FIG. 5 shows a cross-sectional view of a portion of the showerhead electrode
having an elastomeric bond according to one embodiment.
FIG. 6 shows a cross-sectional view of a portion of the showerhead electrode
25  of FIG. 5 having an elastomeric bond according to another embodiment.
FIG. 7 shows a top view of a portion of the showerhead electrode having an
elastomeric bond according to a further embodiment.
FIG. 8 shows a top view of a portion of the showerhead electrode having an
elastomeric bond according to a further embodiment.
30 FIG. 9 shows a cross-sectional view of an interface of a multi-part outer

electrode and a backing member according to a further embodiment.



FIG 9 shows a cross-sectional view of an interface of
a nulti-part outer electrode and a backi ng nenber
wa@e@ongidsy to a further enbodiment. FIG 10 shomST/ES100P003008
view of a portion of the nulti-part outer electrode of
FIG 9. FIG 11 shows a cross sectional view of a
portion of a showerhead el ectrode assenbly according
to anot her enbodinent. FIG 12 shows a cross sectional
view of a portion of a showerhead el ectrode assenbly
according to a further enbodi nent having an
i nterl ocking configuration between the interface of
the inner electrode and the outer electrode. FIG 13
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20 DETAILED DESCRIPTION

FIG. 1 shows a cross-sectional view of a portion of a showerhead electrode
assembly 100 of a plasma reactor for etching substrates. As shown in FIG. 1, the
showerhead electrode assembly 100 includes a top electrode 110, a thermal control
member 112, and a top plate 114. The top electrode 110 includes an inner electrode

25 120, and an optional backing member 140 secured to the inner electrode 120. The
backing member 140 can include an inner backing member 124 and an optional
outer backing member 132. The top plate 114 can form a removable top wall of the
plasma processiﬁg apparatus, such as a plasma etch chamber. The top electrode 110
preferably includes an inner electrode member 120, and an optional outer electrode

30 member 130. The inner electrode member 120 is preferably a cylindrical plate and

may be made of single crystal silicon.
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menber 130. The inner electrode nenber 120 is
preferably a cylindrical plate and may be nade of
wa@Rmgloetoss yst al sili con. The shower head el ect r ORPET/US2007/003008
assenbly 100 as shown in FIG 1 is typically used with
an el ectrostatic chuck (not shown) having a flat
bott om el ectrode on which a wafer is supported spaced
1to 2 cmbelowthe top electrode 110. An exanpl e of
such a plasma processing systemis a parallel plate
type reactor, such as the Exelan(r) dielectric etch
systens, made by Lam Research Corporation of Frenont,
Calif. Such chucking arrangenents provi de tenperature

contr ol cksj de hel
pressur e%ﬁﬁg@ﬁg\% ?%&“t%% %/"é&g lgg FHegewn r“éﬁgﬁ‘u’e]’ 1 typlca”y used
bet waBRintdie:tMBfabE cBiick (BEsKIWID haviliper HaboRbRELIESESIeldPwhich a

is a consumabl e part ich must be repl aced

per VBl eSawpyortP% S@@cﬁfi drt@ r?r‘-‘@él belapdhe mvlectﬂw&e tp Anexample of
el eflchfiPladnd phobedhirt) QURHDRALL FAEAI AR UL Qo hhe Exclan®

pluralit spaced part passage
5116dle!mtremetah eysdﬁms madz:évym aiescarclb@tnmmatmn ofblemong Calif. Such

su p&ﬂdékg-% anagxg hEns pg@\ﬁfie gﬂlﬁance@athtse S hERY v@é’fe}‘ Eg iupplymg

el ectro or s “a n a reaction zo
(FI lfack&)de thelieat (ble) peesshrecwhicd@oﬁttﬁls tHdeate uf]hzeat transfer between the
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processed, ﬂ 8 mmif the plate is nade of
 reaction chamber walls an the plasma thereby confining the plasma between the
upper and lower electrodes.

Process gas from a gas supply is supplied to electrode 110 through one or
more passages in the top plate 114. The gas then is distributed through one or more

25  vertically spaced apart baffle plates and passes through gas distribution holes 116 in
the electrode 110 to evenly disperse the process gas into reaction zone 102.

The inner electrode member 120 can have a diameter smaller than, equal to,
or larger than a wafer to be processed, €.g., up to 300 mm if the plate is made of
single crystal silicon, which is the maximum diameter of currently available single

30  crystal silicon material. For processing 300 mm wafers, the outer electrode member

130 is adapted to expand the diameter of the top electrode 110 from about 15 inches

to about 17 inches. The outer electrode member 130 can be a continuous member
6



single crystal silicon, which is the maxi num di aneter
of currently available single crystal silicon

woradog94B4 For processing 300 mm wafers, the ORPCEUS2007/003008

el ectrode nenber 130 is adapted to expand the di aneter
of the top el ectrode 110 from about 15 inches to about
17 inches. The outer electrode nenber 130 can be a
conti nuous nenber(e.g., a poly-silicon nmenber, such as
aring), or a segnented nenber (e.g., 2-6 separate
segnents arranged in a ring configuration, such as
segnments of single crystal silicon). The inner
electrode nenber 120 preferably includes multiple gas
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The backing member 140 is comprised of the inner backing member 124 and
optionally an outer backing member 132. In such configurations, the inner electrode
member 120 is co-extensive with the inner backing member 124, and the outer
electrode member 130 is co-extensive with the surrounding backing member 132,
However, the inner backing member 124 can extend beyond the inner electrode
member 120 such that a single backing member 140 (FIG. 3) can be used to support
the inner electrode member 120 and the outer electrode member 130. The inner
electrode member 120 and the outer electrode member 130 are preferably attached
to the inner and outer backing members 124, 132 with an elastomeric bonding
material 160.- The inner backing member 124 includes gas passages 126 aligned

7



However, the inner backing nmenber 124 can extend
beyond the inner el ectrode nenber 120 such that a
wamglogtogacki ng nenber 140 (FIG 3) can be useRCT/US2007/003008
support the inner electrode nenber 120 and the outer
el ectrode nenber 130. The inner el ectrode nmenber 120
and the outer el ectrode nenber 130 are preferably
attached to the inner and outer backing nenbers 124,
132 with an el astoneric bonding material 160. The
i nner backi ng nenber 124 includes gas passages 126
alignedwith the gas passages 116 in the inner
el ectrode nenber 120 to provide gas flowinto the.
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th e QT 2$hdteri b1k G
t heebrrrraei?&gpansi on cl osée)llniﬁ/gitr:lrStE %%Iﬁfr%éz% ﬁ%r?lﬁ gt?];l? ﬁgﬂﬂﬁroeéss gases used
el dot pegessiig sgmigpndustet/sybstates inlthe plasmalprgcessigg chamber, have a

th : [ f i .
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ar endfir arg electeitally and) thephialye cambhc8v€. PrEffierrédmateriatxckhat can be

th t 130 can b tt.ached tq.the .
10! RSl 86 AR mdiBec e M504 8 Mo, smomne

resmdd@iCvely with a thermally and electrically

conduct i el ast operi c. bondi n erial 160 (FIL.G, 3). .

The ef ast B EPPE RGO AApre) [0S Gens BE afiaghed o the inner

r eltaicking mambereln4 dedi oM@ batkiag triniedrag] Adpectih@1yeReth a thermally
140 during fhermal stresses_du

h Ki mb
{ hePey e SR S R BmotstA 4G GFIC. 3). The
151 I aMshdtherid Bad diAg tha®drft 1 60 GRbwE R8N PE R B hehPBetWdBR the top

and the outer el ectrodes 120, 130 and the i nner

backtspdeditbend thubagkinsmeaben ktkduringtbatasl sirgsses ive to thermal
usgyefing! 8L BORMihE g?a‘?&‘fidl 180 TRbEE n@fersll%%g%g& i%gﬁlfygpgnergy between

toget her surfaces an el ectrode asse
dedhbe innerand the axengitatrodes 12030 nng thnmedr bagingamember 124 and
No. d ' | Syl r herei,n b .
Neio AL oo, SRR Wt 10 o
2012 doaduhgt thgetbert Rrfabectd agelawndierasdeddblanO0 iz déseribbd,yfor example, in

at .tc%ﬁ ] ?(gnlgr g)gs%n%ﬁ eL? E?ﬁ%ﬁgﬁ 8,'655,%177,%%%& ris ljfljégrpvgratttgd herein by

sul tab
reference in its entirety.

The inner backing member 124 and the outer backing member 132 are

preferably attached to the thermal control member 112 with suitable fasteners, which

25  can be threaded bolts, screws, or the like. For example, bolts (not shown) can be
inserted in holes in the thermal control member 112 and screwed into threaded
openings in the backing member 140. The thermal control member 112 includes a
flexure portion 152 and is preferably made of a machined metallic material, such as
aluminum, an aluminum alloy or the like. The top plate 114 is preferably made of

30  aluminum or an aluminum alloy. A plasma confinement ring 150 is shown
outwardly of the showerhead electrode assembly 100. A suitable plasma

confinement assembly including a vertically adjustable, plasma confinement ring
8



can be threaded bolts, screws, or the |like. For
exanpl e, bolts (not shown) can be inserted in holes in
wo b@7ohssral control menber 112 and screwed i NPGI/US2007/003008
t hr eaded openi ngs in the backing nenber 140. The
thermal control nmenber 112 includes a flexure portion
152 and is preferably nade of a machined netallic
mat eri al, such as alum num an alum numalloy or the
like. The top plate 114 is preferably nmade of al um num
or an alum numalloy. A plasma confinenment ring 150 is
shown outwardly of the showerhead el ectrode assenbly
100. A suitable plasna confinement assenbly including

des Bt b 8RB BB R RET S TR R b7 b e e fcorporated
whumﬁnn$ynaﬁmﬂnﬁnﬁﬁ@dnhﬁﬁﬁln by reference inits
entirety 3 shows a crqgs .sect.i onal
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el ectrode 120, a backi ng nenber 140 and an outer
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surface 123, 139, and an up ace 12
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sur oﬂgg'ng]{uﬁ\;z\lgé]???gp%gg gf)p(%r orlt %Q{S’E?Loﬁp(ﬁts[l cé Hg aK§ shown in FIG.

116. 0 onmeri c bondi
rrat3e rtlmattlaieﬁlerls bap@ingenlatemlalnﬁ@ is epplaidrte czhnwlcbhtamed widlpin a gap or

PN T R T -
O utmrfaed: 654;1 bﬁdre cidét edertiroldb d 30 ang theSloviea e fadce /1 20f oftthebacking

backi n zgﬂger 140. It can be appreciated that the
baéﬂ?ﬁgm' 140 can extend beyond an outer edge 121

of the ingesbve hﬁﬁﬂebﬁf&i th@Ghe BHGIng hRintRr 340 gwe;a@ﬁdf b&¢bnd an

menber 140 can be used instead of an i nner backi

me ST efgg 12h @f dhe BnewslegErdei keg- Hohihat el bagkipgamammber 140
15F Gande u-EQ& 1ri%'t€aﬁrof%ﬁgﬁnel=%%cﬂﬁg txﬁ@nﬁé?‘ rlQﬁ aﬁh %ﬁ%@é?%a&l@ngg member

ist plca yvertlcal as shown i n . However,
canlBessppwadn Fled2+ Rhe outes edgr B21 @a@e n1rz:1 efgictrode 120 1s typically

| NNRLiEN 8¢ El?&gtihr}ﬁﬁ} Cﬁqig‘?g\eer,‘?ig 8%5 112 8}5@1’%.&8@%& Y 60 ol edge 121

not vertic e outer ect I nner
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1.2 et pS5ed P85S B SaBTAE5F g e 199, e
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plasma confinement ring 150. The inner edge 131 and the outer edge 133 of the
outer electrode 130 are typically vertical. However, it can be appreciated that as
described herein the inner edge 131 and the outer edge 133 can have orientations,
25  which are not vertical. .

As shown in FIG. 3, the inner edge 131 and the outer edge 133 of the outer
electrode 130 can include an inner surface 135 and an outer surface 137, which are
angled towards the lower surface 139 of the outer electrode 130. The inner and
outer surfaces 135, 137 with the lower surface 139 of the outer electrode 130 can .

30 extend into the zone 102 at a greater depth than the lower surface 123 of the inner
electrode 120. The inner surface 135 of the outer electrode 130 can be described as

a step 111, as described in commonly owned U.S. Pat. No. 6,824,627, which is
9



outer electrode 130 are typically vertical. However,
it can be appreciated that as descri bed herein the

w0 nvgt9mege 131 and the outer edge 133 can havECT/US2007/003008
ori entations, which are not vertical. As shown in FIG
3, the inner edge 131 and the outer edge 133 of the
outer electrode 130 can include an inner surface 135
and an outer surface 137, which are angled towards the
| oner surface 139 of the outer electrode 130. The
i nner and outer surfaces 135, 137 with the | ower
surface 139 of the outer electrode 130 can . extend
into the zone 102 at a greater depth than the Iomer
surface 1 1
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el eof the endibgGurfids 5127, 1dh ethleqmﬂﬁ coai boesdiibled such that the

or G RGeS0 - LIRSt tpsthor ol et of tersdectrode

bontli mglcsﬂhéfbaﬁlﬁﬁglﬂéinbékﬂo dbéélnbeﬁrﬁﬁopélrthé elediRod£110 can be held in a
assgenbl ed %gh t hat %Hpondlng surfaces 125, 127, 141
are fs?lé%%fléﬁp %Cewﬁép Ditpes qaade used fonguide e hasismeimember 140

152ndintd'Srebide bR ct iR ehe élé&r&%slq'@' BERiaRPOMBht F)fb%sure such as hand
el ectrode 110 can be held in a fixture” an

pi nReETUre gan be usadrte speddithe elagamenonbending n@temt k6@ ghroughout the
rre &t 1d H0 fbrl'i‘ﬁé?i pAﬁ | 58 RO or Bh % gtﬁ%ﬁ agcl%bqg g%read a static

I'nitral t pressure suc
c anlobé casbel apmh@;bnéh@ elehwodd bt during aurinigarf dhangond

materi al ﬂg goﬁ&' E%Q%Mdgpg i)l%hp ﬁgr e}%ﬁ%d Ie ! ré?a e i a%ratmospheric

t he elastoner di ng hat rea
20st a1 proteotive gaserberoapint. eBort eo:atripdae ellmsassemdlgz 1I00cahibd plgeed in a

cur | bqnd can be c red at ambi.ent

or & {clgtioen Loven n%g&ﬂig helr'c]igto iaﬁow r%t:n ?%:ege[rate curing of the bond
pr ovghdutviedydsg treving bstratms intd-he pﬁﬁﬁf@bfﬁjmﬂiéﬁ? IASB€ B4¥e\of the top
'100 1686429 l%l %etge i)ackmg member 140 described above, it is desirable to

maintain the temperature below 60° C, e.g. 45° to 50° C for a suitable time, e.g. 3 to

25 5 hours. After the bond is cured to form the elastomeric joint, the assembly 100 is
cooled and the masking material is removed. Further, any additional cleanup and/or
further manufacturing steps such as outgassing in a vacuum oven can be carried out
depending on the requirements of the assembly operation.

It can be appreciated that as shown in FIG. 3, typically, the pressing together

30 ofthe bonding surfaces 125, 127, 141, i.e., the inner electrode-120 and the outer
electrode 130 with the inner backing member 124 and the outer backing member

132 causes the elastomeric bonding material 160 to fill the gap or space 118 between
10



convection oven and heated to a | ow tenperature to
accel erate curing of the bond w thout inducing thernal
W@ Roodiopsi nt o the parts to be joined. In the cB&EUSL007/003008
the top el ectrode 110 and the backi ng nenber 140
descri bed above, it is desirable to maintain the
tenperature below 60 C, e.g. 45 to 50 C for a suitable
time, e.g. 3to 5 hours. After the bond is cured to
formthe elastoneric joint, the assenbly 100 is cool ed
and the masking material is renoved. Further, any
addi tional cleanup and/or further manufacturing steps
such as outgassing in a vacuum oven can be carried out
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is etched avva}/ the plasma during wafer etch, As
resul t, Generally, Al ball partlcles are generated from either direct plasma attack of

the elastomer or bonding material 160 and radicals generated by the plasma

25  attacking the elastomer or bonding material 160. In the direct plasma attack of the
bonding material 160, the residual bonding material remaining inside the outer
electrode gap 129 between the inner electrode 120 and the outer electrode 130 is
etched by plasma due to the residues being exposed to the direct inline plasma.
Alternatively, the radical attack of elastomer bonding material 160 is caused by the

30  elastomer bonding material 160 suffering form an attack from the radicals generated
by the plasma. The radicals however, do not move in the directions of the plasma

charged ions. In addition, the radicals have a much longer lifetime than the ions.
11



Al particles can fall on the product wafer surface

causing Al ball-based defects. In addition, it has
whe@n/opmend that Al ball defects are likely toP€DUR00TI003008

a conbi nation of adverse etch conditions such as the

advanced 65 nmetch technol ogies and require a | ong

time dry clean applied between etching the wafers.
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outer electrodes 120, 130 is free of excess bonding material 160.

25 FIG. 6 shows a cross-sectional view of a portion of the showerhead electrode
assembly 100 of FIG. 5 having the edge exclusion zone bond. As shown in FIG. 6,
the precision dispensing of elastomeric bonding material 160 between the inner
electrode 120, the outer electrode 130 and the backing member 140 avoids any
excess or overflow of the elastomeric bonding material 160 to areas or surfaces

30 outside the bonding areas. In use, for a top electrode 110 of at least 300 mm in
diameter, the bonding material 160 has an outer edge 162, which is preferably 1 to 3

mm from the outer electrode gap 129 and more preferably about 1 to 1.5 mm from
12



or space 118 between the inner and outer el ectrodes

120, 130 and the backi ng nenber 140. The preci sion
walrapemesng of the bonding material prevents eRCEES2007/003008

bonding material 160 fromfilling the outer el ectrode

gap 129. In addition, it can be appreciated that not

only is the outer electrode gap 129 free of

el astomeri ¢ bonding material 160, but the bonding

surfaces 125, 141 of the inner electrode 120 and the

outer electrode 130 and the inner backing nmenber 124

in the vicinity of the outer el ectrode gap 129

including t he outer edge 121 and i nner edge 131 of the

i nner uter ele 20, 130 is free o
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di seifEh§Ob TRoPIHralEY Rhrsrrsss 2986 R GIrahlY, SEREEisaly pAgjtioned on
sur fheesding surface 202 and can have any suitable shape or configuration. The

recesses 202 are preferably concave in configuration having a depth 204 of about 0.1
to 1.0 mm. However, it can be appreciated that the recesses 202 can have any

25  suitable cross sectional configuration. During the bonding process, the recesses 202
control the flow of bonding material 160 by preventing the outer edge 162 (FIG. 7)
of bonding material 160 from extending beyond a desired location relative to the
outer edge 131 of the electrode 130.

FIG. 9 shows a cross-sectional view of an interface of a multi-part outer

30 electrode 130 and the outer backing member 132. As shown in FIG. 9, the multi-

part outer electrode 130 includes a lower or plasma exposed surface 139 and an

upper or bonding surface 141. The outer electrode 130 is comprised of a plurality of
13



202 are irregul arly shaped. For exanple, the outer
el ectrode 130 in a plasma reactor or chanber is

WO y@roedoBy circular in nature (i.e., a ring) he@T/N§2087/003008
generally irregular shape to the extent that the edges
131, 133 of the outer electrode 130 are not at right
angl es to one another nor do they run parallel to one
anot her. Accordingly, in order to obtain a desired
edge excl usion bond, the bonding surface 202 can
include a plurality of recesses 200 configured to
receive a portion of the elastoneric bonding nateri al
160. The plurality of recesses 200 is preferably

strate [ I 05|t|one surface 2
?fa’(?‘*y &’3391'% FAcht éﬁg H’f‘;r‘ﬁé‘%" SR .13‘? s doeﬂrﬁénatmg
r eC@ﬁfﬁi@S c&&ﬁn@écﬁoﬂrﬁiﬁeﬁﬂbﬂg@%ﬁ)@a 1d'ﬂvé%%§1 g ll'B @t\blﬂﬁh overlap
havi n dept h 204 of about ,
c ane%sg Ogaﬁsrtg erofed dhg vaderymg b@@@s%%tez@lz lé%ﬁomb@ @frﬁyght
sui é@ék&e% 9?&%111%%%&1@'&15 gbfhicd %g%é BRsmPELHAE 1pti tha opfrocessmg It

bondi ng process, the recesses 202 control the

Shorkainrks apRresiated tl@seaqbspfﬁh@pbmhtn@f segmenis ¢34 e@tgmcmg one flange
(FI q I ext endi ng beyond

a dg%iréggF8?§t| EE?HFkﬁkbga?%Qpﬁﬁf? er edge 131 of

t he el ectssblewn 30FIG| WGthunyieo flange t3®mlmsaiﬁrma¢r uppenwertical

of dﬁl?% cQtlg% faaﬁ 12% ta‘il smflicte 48 I outﬂgrd Rr Ie\ﬂ%&err%g'g_icé SLgface 147.

e ou I ng merber
t heThmldwer [ﬁlange Mﬁ mchﬂieeatcbn'd@ohﬂﬁlg fivat Weavb@wﬁlsueface 146, a

sma e d rfa 139 and,an u bondj
102, o S5 EseCt G 5T astond Po s ica: Siyare e Sone upper
pl u\reﬁthdzdl)éuﬂﬁédsgﬁﬁm@ forrhing Lt shet 8A953 Ohe hBﬁzontal surfaces 145,
:J]]L%é) y. of éegrrents 134 i ncl udes a mating surf

caing 2 herizontd gap L adqadithe lower Vérql%\l\évrfweaﬁgé 147 forming
1 38& 10%Ur Ghp QS er |Tﬁ9 oeﬁﬁbp%%‘&f{geﬁ Q38) QS%Bthhﬁle bonﬁmg material 160

under | yi ng, bondi ng materi a from1ine of sight

ex mysﬁﬁeéeltt@gﬁhsb%dlag maieriad 4169 fepum lipa oé sighyetrosursita sither the
15du rﬂlﬁ’ﬁn@h@éﬁﬁ:awﬂ&ﬁﬁﬁé ﬂ%smht A%%ﬂo%?jrﬂgﬁ £Gk i M@;ondmg

each of the plurality segnent s can 1 hc
f | shglacasbtl af3be multtmatt qmpqm@llecm)de 113%end thaabtgxelmglﬁﬁface 127 of the
13 ncl,udes
a2 1SS At ocs 152 ot pledabROfied w R cRpigiic Ene
s urthgtegall U a[Ftcb Bomslgomateonl 160yhoweeerd, only pastisltyafitls the upper gap

147, Th an s _a_cor ondj

Fi 10 879 SR o PP G 2T B, L BERPL PShaing materi
20s urfeic eAdobbdinglyd dariseplantla @Fode@édﬁg tld@pIaisﬁlaLan& lﬂﬁdlaﬂg are unable to

144, verti.c urfaces 146, 149 form ng

uppaéﬁacg i tdpding Siateial 1 b tifhs Gapita e ioas of hophie Material 160 or

f oran higl genleptioaont al gap 152, and the |ower vertical

surfaces_144, 147 form ng , )
FIG. 10 shows a view of a portion of the multi-part outer electrode 130 of

FIG. 9 including the elastomeric bonding material 160 within the upper gap 153. As
25  shown in FIG. 10, the outer electrode 130 is comprised of a plurality of segments
134 each having an upper flange 136 and a lower flange 138. The upper flange 136
and the lower flange 138 overlap one another to protect the bonding material 160
from either direct plasma attack or radicals generated by the plasma. As shown in
FIG. 10, since the lower gap 151 and the upper gap 153 do not align with one
30  another, the plasma and radicals from the plasma do not include line of sight

exposure to the bonding material 160.

14



a lower gap 151. The overl appi ng edges 136, 138
protect the bonding material 160 by preventing the
whordiosmyssrat eri al 160 fromline of sight exposPeEUS®07/003008
either the plasma or radicals fromthe plasma. As
shown, when assenbl ed, the bonding surfaces 141 of the
mul ti-part outer electrode 130 and the bondi ng surface
127 of the outer backing nmenber 132 are preferably
filled with an el astoneric bonding material 160. The
bondi ng material 160, however, only partially fills
t he upper gap 153, and | eaves the horizontal gap 152
and | ower gap 151 free of bonding material 160.

Accordin ng Iasna cessin t he pl asma and

radi cal s%ﬁ%el ]U%M rBSSa‘ieFHgﬁaqt"h“é” BB%BPH@’%%?h%erhead electrode
160assmbgh1oms¢bfcﬁng b Afurthep emBbdiniel A9 sHBWARNH #IG1H0 the top

or bal | l%Hneratl on, FIG 10 shows a vi ew of

a
por ¢ F?Pr‘P(%ﬁ achudes an iaet elggirede klear isge badung mepmter 124, an
9 i G&Ef‘glb&%&et}ﬁeﬁb@rsf%{d' dn &R&%d&ﬁlﬁ Anl Ehbal 103]26 Oﬁhe inner electrode

W thin the upper gap shown i
Sout &40 andeoyins ei@UOﬁ% 1&%ﬁ$ﬂh haye adpwar pirface! 128y 134, which is

20t 50 At 8 4O 18, o
fl absgehng@atﬁmi 1a@fits ehaagaps ibetweteo the boretihg Stllé'admmﬂ dfghe inner

d
8 S S BB B 2.
si nbendimgsurfiverl 44 aff t%dut@’ﬁieé&tﬂeuﬁpedhdgabwk5 3r E@ndlﬁ)g surface 143
R P 0 S5 e oy i

t hepdidiodiof theratter gapl 12064 1Et|e@acelﬂet%@1\i\ﬂleﬁnﬁéﬂ§§ctrode 120 and the

sectional vi f portlon of a_shower head electrode
as B §/e W%\Q{@E)orﬁlerﬁﬁ‘t?rc? ge 4t ohthe ispgadesiade. 1284s typically

showitit4l &klskowa In Fidertop el ectrode 110 includes an
i nner el ectrode 120, an inner backing nenber 124, an

outer el deshowe inEHBe, impnasedss 1dodithnaekr elgomedshEi0 includes
13 |

15 36" onp (eBBE 1%, Lk BRfine? SRRAIC i@ Vhfthol ) RFbF i uter
e X pfds@cbdeol 30h&'hel lawanflangeel @ﬁuolwmquzmalshdmne 166 extending
Fl r n [ fil
gaqsm%lé%n\?\ﬁelle}l%r ?\}]rgac'cgol Iorfgﬁ)é;gl%t lg%lg la.’:P grd bene tilsfhe Power surface
el et2¥ ofttbe 1R aldtrdde 1 2 Nhakpveu fhage 1 ﬂﬂs@ﬁndlh@esl anrif@fer surface

o2k ERL 341309 4055 LIPELR BHEL B IEL 0o DB o
200f élhc&rcﬂie&t 180. MaeKbwer fimigeers2yieventéithe Wﬁhm&mﬂﬂalsaéenerated by
LA R S e e BB P St P 5B e e

t hegap 129.
FIG. 12 shows a cross sectional view of a portion of a showerhead electrode

assembly 100 according to another embodiment having an interlocking design in the

25  interface or outer gap 129 between the inner electrode 120 and the outer electrode
130. As shown in FIG. 12, the inner electrode 120 has a lower flange 156, and the
outer electrode 130 has an upper flange 154, wherein the upper flange 158 and the
lower flange 158 overlap one another forming an interlocking configuration. The
upper flange 154 includes a first or upper vertical surface 180, a horizontal surface

30 168 and a second or lower vertical surface 172. The lower flange 156 includes a
corresponding first or upper vertical surface 182, a horizontal surface 170, and a

second or lower vertical surface 174. The overlapping flanges 154, 156 protect the
15



outer electrode 130. The outer edge 121 of the inner

el ectrode 120 is typically vertical as shown in FIG
wazo7esi9shown in FIG 11, the inner edge 131 oPCT/H82007/003008

outer electrode 130 includes a | ower flange 152, which

protrudes fromthe inner surface 180 of the outer

el ectrode 130. The | ower flange 152 includes a

hori zontal surface 166 extending fromthe inner

surface 180 of the outer electrode 130 and beneath the

| ower surface 123 of the inner electrode 120. The

| oner flange 152 al so includes an inner surface 135

connecting the horizontal surface 166 with the | ower

surfac 139 of out ctrode 130. The | ower

fl ah 5% 5 Hﬁs whig PW‘&E‘%AI ills dPqrtign CAIS QyéeragaRt 2> by

by bfé@etﬂirigsﬂﬁ& boh@imghdatbridl 180Gtdre ‘BEm%QHE df‘%léﬂ"@ %xﬁ&‘ﬁgé fkither the
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having an interlocking design in the inte
Sout alfergatpyvelengbasimgpte thet ﬂ@gleriﬁé of theeoutenelectti® kftante configured
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t f 158 |
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uppsirowr)and deldw therlowariarfage 128 9F thay inupPElectv®let 1208brming a

sur f.ace hori ntal surface 168 and a second or
19 tFpRFéir‘%?d&%%e efé@% 172. The lower flange 156

i ncl udesFRGCTH siswronetofisebtiosd] vidw UPR Bbrtidf fl «CeMowerhead electrode
surface 182, a horizontal surface 170, and a second or

| owasserbht 1Q0accerding foa fuyther embogdipmsnt hpying gnntgrigelang design in
154&hel§t@rﬁ5@&e&ltelt ﬁb[i)bmmﬂe %E?Eﬂearoé@pZO MH tﬁflg outer electrode 130.

partially fills a portion of the outer gap 1 by
pr eA& bWy "t REG b’@n&i%@nml@qﬁoaﬂe 128(has adw@eﬂﬁggel liS0evitt a first or
ig f
1 StS b eﬂ%;iegﬁ%gﬁuf ﬁlrf‘ ¢ q'SE hfﬁ(ﬁ:f%%t? 59&?% P{Od \'71\/@? 'a%? aoﬁldegri%er vertical
ext anthse diddeThe amtcrteleetrgqbqa £30 inchnige af Suher mmﬂerao hthorizontal

CanSLPFACQHBQ %gg %%?ﬁjlte‘% g&‘llfa oM 33N x?é tde tbg Soxg%ﬁso ce T.I59 of the outer

t he ange &Y oter et
conéleguuded 300 Asshervch tha deren saxtfdmetm dridathg dovitérbudthcd B9 of the

e B o et LAE AP A B v
20l onedgewdithe wafer gndtish6@ny 72 of the outer el ectrode 130
can ext eﬁfgg into the zone (not shown) and bel ow t he
'C

| over su showsg crosicseriipal viaveet # Beriops ansispinege gssembly

200 according to another embodiment. The electrode assembly 200 can be an inner
electrode 220 and a backing member 230, or a portion of a single or multiple
segmented outer electrode ring having an outer electrode 220 and a backing member

25  230. Asshown in FIG. 14, an electrode 220 and a backing member 230 can be
attached to one another using at least one bond material recess 280 within the
bonding surface 227 of the backing member 230. Each of the at least one bond
material recess 280 includes a pair of vertical surfaces 284 and an upper horizontal
surface 282.

30 In use, the bonding material 160 can be any suitable elastomeric material.
The bonding material 160 is placed into the recess 280 and the backing member 230

is pressed onto the bonding surface 225 of the electrode 220. The amount of
16



stepped el ectrode assenbly. FIG 13 shows a cross
sectional view of a portion of a showerhead el ectrode
was@enniogs 100 according to a further enbodi menpCTrasiongo03008
an interlocking design in the interface or outer gap
129 of the inner electrode 120 and the outer el ectrode
130. As shown in FIG 13, the inner electrode 120 has
a lower flange 156 with a first or upper vertica
surface 182, a horizontal surface 170, and a second or
| oner vertical surface 174. The outer el ectrode 130
i ncl udes an inner surface 180, a horizontal surface
168 and an inner surface 135 extending to the | ower

e B EAE 18ha B SR #3008 BB M 6s 250 suen
out that mleemndmge;uﬁaae P2T of the Hacking kembidri2gh aﬁamh@bm/dxﬁig surface

etc a at, the edge of the wafer

sho% gtSF &pec dghg%reamé’f’ﬁ@gt th o ARPthey %\K}"’(‘)‘Tg ﬁseal which
por pic0entd therdlatbinetié 0FBofine faletia? 960 AoRPEHMMidebutside of the at
anot her enbodi nent. The el ectrode assenbly 200 can be

an JeAttOmegeesss 8¢e 220 and a backi ng menber 230, or a
portion pfGal sSéHHsS GosdBektibii %xe%@gf@ BRQ)ECBO?a%reAectrode assembly

el ectrode ring having an outer ectr
backihiscatding fo QgstheAgn@ndxmﬁm nA|5|sthwm4n FiG. tf,6b¢ bagking member

2202%&?68%& !i)@agkb eas (281 héz%gchcrggmpa?nsagt %ﬁﬁg ﬁ%éatn%e %g gap 283

anot usi ng at ertal rec
W tbﬁtwecméleﬂmnhlnggngnbéraas@ aﬁﬂ'th@élettmdd)mikdurg@mahml cychng The

23 {. ond mat er
10 GRE el Y 5 PR bR G AR 50 B B S s, or
hormthenmmiablseunﬁtanel 2l at lenstioe, spiaber Zﬁlmlsd’lﬁreﬁaﬁ@alrt@éle generation

160 _can s i.tabl ast e .. The .
borGiAg: Rer g birivior BieEtione Pab i be buiiiag rixgebes A0 during
t hethbaaicyeling b ﬁ{anﬁaﬁuﬂgithﬁ TRSE Ak tate brigaf 283 MdiwiEn the bonding
surfa 225 of the el ectrode 220. The anpunt

of HABEEHRTHE iBRSAaP guishelerirages 28 and the hadkirgimgater 230.
15pl aced i pi® Ed&oﬁx@%&ﬁ&s&%@h&kﬁ@ lihetwhé‘it a bbﬁloﬁ%ﬂhfb@ec droda assembly

surface 227 of the backing nenber 230 and the

sur4cascogiing fo qrethes|eathodgaent2 26 shewniin FéGnﬂ@dhe wlectrode 220
Oneinéﬁareé";?f)oésoig@ G@ncﬁl R8&leive IYihv}r ﬂ%}g%r ?éf&%@ b8 mﬁidn the backing

el astoneri c or On I Ng nmat er rom expan
outp@bed3 Q- hBhegboss @QQUH@W@SI’«I@?@S@ 28tical Eﬁﬁace]sa%lwmdmg from

a %9% gg%hﬁﬂ@é 22’ c?fVYh? le@trgcge: %%(géhcp% oﬁpe%ﬁl{ ace 4. The recess

assenb accor
20shoad? mnlum:z{}l loveer st.li'fecd:ﬁ&ﬂ(amga panbevertical surfaces 299. As shown in

FIG. 16, the elastomeric bonding material 160 is applied within the recess 292 and

\7

on top of the boss 290. This provides an elastomeric joint, which is not exposed to
either the plasma or radicals generated by the plasma during plasma processing. In
addition, the bonding material 160 introduces a gap or space 297 between the upper
25  surface 225 of the electrode 220 and the lower surface 227 of the backing member
230.
FIG. 17 shows a cross sectional view of a portion of an electrode assembly
300 according to another embodiment. The electrode assembly 300 can be an inner
electrode 220 and a backing member 230, or a portion of a single or multiple
30 segmented outer electrode ring having an outer electrode 220 and a backing member
230. As shown in FIG. 17, the electrode 220 includes a recess 310 configured to

receive a bonding material 160. The recess 310 includes a lower surface 318 and a
17



230 has at |east one spacer 281, which maintains a
finite distance or gap 283 between the backi ng nenber
wQ3@7ame8t he el ectrode 220 during thernmal cyclPemUSZE003008
at | east one spacer 281 is preferably an al um num
wire, rod, rod or wwre nmesh, or other suitable
material. The at | east one spacer 281 al so prevent
particle generation caused by rubbi ng between the
el ectrode 220, and the backi ng nmenber 230 during
thermal cycling by maintaining the finite distance or
gap 283 between the bonding surfaces of the inner and
outer el ectrodes 220 and the backi ng nmenber 230 FI G

16 sho a.Cross, se 0 ortl an
o dits eGSR I8 dBe st ehatd sl it n Ser groove 320
g a ﬁﬁwé‘rhs@%cé 3‘14:5@ anl®mert Ml@él%ﬁﬁﬁ@@ﬂ@%lch extends

|nclu es a boss 290, which is received hin a recess

29 2ronithe Ipwersuraesd HtortBrdnsyer surfacerhis %@@ reaggs 310. The outer
| ncdyges3%o 5’93!5 bs RfecéflabicGR heSdlob 3¢ B %%lcﬁﬁrg}qbﬁggrﬁ to trap any
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San exgpssiveselastomer oobonditgmatstish 56D 3ulting |frahe son-unifisem elastomer
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i s deptadeding, the out¢rtrdeatede smgABN mddde an umrper afd eheuter groove
bo 90. This provides an elastoneric joint, which is

not~“exposed to either the plasma or radicals generated
by the prhs pibséiurﬂlmuphaﬁmwﬂ d3esisedith kéfefhde td preferred

t he eri al ntr uces a
100 0 SR SRS BT St SUkbD gy Sprcniia it EBsgn aeart that it
t hes E@Mﬁble&b‘ efin®68y a%ﬁneéntldiﬁn RB&EdFi BorRIHIREr tBBP as Béseribed above

17 shows a cross sectional view of a portion of an

el evithep<lepativgiirom terspiitefithe Myertiomnbeppyeferred embodiment is

e n’%ﬁb&ﬁwe anﬁrbﬁoﬁld%E be g@ns@&b?gmsﬁ’lc%gg iy 8fly %yar’l“ﬂeréegﬁe of the

el ectrode 220 and a backin nber 230, or” a portion

of laveiting ie gorenrhyl thf: ppner@eg rleimsdather thangheprecodiag diegagiption, and
havj f

15 23 OAIP%S«H% og¥ 5&& e&h@%&ﬁ% d\%hlt%ﬁ galglufgtg 81 &%oﬁﬁglnga s, are intended
rededs efmbkecmhéregur ed to receive a bond| ng materi aI

160. The recess 310 includes a | ower surface 318 and

apair of vertical surfaces 312. The recess 310 can

al so include an outer groove 320 conprising a | ower

surface 3 14 and an inner vertical surface 316, which

extends fromthe |l ower surface 314 to the | ower

surface 318 of the recess 310. The outer groove 320

acts as a receptacle at the edge of the interlocking

menbers to trap any excessive el astoner or bondi ng

material 160 resulting from non-uniform el astoner
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bondi ng nmaterial dispensing. Alternatively, if the
el ectrode assenbly 300 is an outer electrode ring, the
W9 mBect rode ring will include an i nner anBCEEOS2007/003008
outer groove 320. The present invention has been
described with reference to preferred enbodi nents.
However, it will be readily apparent to those skilled
inthe art that it is possible to enbody the invention
in specific forms other than as descri bed above
wi t hout departing fromthe spirit of the invention.
The preferred enbodinent is illustrative and should
not be considered restrictive in any way. The scope of

the n by the appended cl ai ns, rather
ﬂhg%iqgfggéhﬁﬁg;%gscription and all variations and

eq ui val emts, W @Bcttdde astérhbly ot 11268 g€actioncA@mber used in

clainms, are intended to be enbraced therein. WHAT IS

CL AJSREEPTIdIICtor Sub§frale BEQCESNIRE SRIGRIMANG: for a pl asma
reactiong %Qé!ﬂﬁghéﬁ%%# haPin %%fﬂd?nﬁﬁ%’-&ﬁ—ﬁ&e .substrate
5grocessmg conpri si ng acki ng nmenmber’ havi ng a
ondi ng 8w #ngE elecpde hzn\éng 2 ﬂ@ﬁ@rrsgafecmnw pag side agderbonding surface
Sur §26R Aher¥f:;Si de and a bondi ng surface on the other
si de; an outer el ectrode having a | ower surface on one
si de andamobigndicagodehdvisea dwersarfochen osé side andd@ bonding surface
ne of the el ectrodes has a flange
mhléﬁhgfﬁéﬁgﬁﬁﬁgﬂgrneath at | east a portion of the
I ovver suwfharin ef lebdi®notofi e dé@uidestas a Aanghehwhestandd @nderneath
wherein t fl.an is.on the
0 et adoriuts Tha e Peantets ihle FURF Al F over

surface of the outer electrode. 3. The electrode

assenbl y_ of iml erein th nge.is . on th

outer el €ctr %Z‘f%hggg é??&g‘b@hﬁfg@{?é"ﬂtlh vhgzeip &G’eﬂa“g" is on the inner
sur é1aeieodef arld sk td il @hdefnesth R R wef surkid® ¢ 86 bliRd lectrode.
assenbly of Caiml1, wherein each of the el ectrodes

includes a flange and the flange of the outer
15el ectrodg ext %@%léé%ﬁé B&ahib1y njgkmg @vh%{'eutl '&'?e ﬂ!ﬂr&%ﬁs on the outer

el ectrode. 5. The el ectrode asse
wheele¢trpdscand extends andermeath daelowen sunf@l@sofath«c irmg elegrade.
the flange of the inner el ectrode extends underneath
the flange ]
4. The electrode assembly of Claim 1, wherein each of the electrodes

includes a flange and the flange of the outer electrode extends underneath the flange

20  of the inner electrode.

S. The electrode assembly of Claim 1, wherein each of the electrodes
includes a flange and the flange of the inner electrode extends underneath the flange

of the outer electrode.

25
6. The electrode assembly of Claim 3, wherein an inner surface of the
outer electrode includes an angular surface extending from the flange to the lower
surface of the outer electrode.
30 7. The electrode assembly of Claim 1, wherein the outer electrode

includes a plurality of segments forming an outer electrode ring and having an

overlapping surface at an interface of each of the plurality of segments.
19



of the outer electrode. 6. The el ectrode assenbly of
Claim 3, wherein an inner surface of the outer
web@choee i ncl udes an angul ar surface extendi PQI/URIAT/003008
the flange to the | ower surface of the outer
el ectrode. 7. The el ectrode assenbly of O aiml,
wherein the outer electrode includes a plurality of
segnents formng an outer electrode ring and having an
over | appi ng surface at an interface of each of the
plurality of segnents.8. The el ectrode assenbly of
Caim?7, wherein the interface of each of the
plurality of segnents further includes an upper flange
and a |lower flange. 9. The el ectrode assenbly of O aim
1, further conprising a bonding material between the

bondi ng surf aqgs efdctrobiadsbiBly STIaaH 78 ivhetedt tieldasfaaB @f each of
t he_ ba kigg menber and wherein the at |east one fl ange

el i E RHTBUIY-Pfiseaments Turthiinglpdes an ynpss Hanssand ¢ lpvasdlange.
bondi ng material. 10. The el ectrode assenbly of C aim

1, wherein the backi ng menber conprises an inner )
Shbacki ng Penmbedbagleckadeatsembbaeilagm de fsther camgrising a bonding

f ur b beriaMhah/eLA e orRRuRE cSHUH RE GeRhfa Gk |

11. Thga'ael ectrode asnsg%% y o (ga[gm i Emﬁgﬁgfﬁfetgﬁgdéé%dthe

i nneackigavemberanginherain the atieast|osetflange cammatesdelifie ofisight from a
Sil] T rode. assenbly of Caiml

5 é?‘%‘ﬁ%z etogggkﬁﬁcgﬁm;%r%ﬁ] s made fromgraphite. 13.

An el ectrode assenbly useful for a plasma reaction

chanber ed Ln_sem conduct S trate,processing.

1 ormpr i K Ths BB AnEEP I SRR BuRismh i Hinggnember
t hecdmaysriden gn ilidd dackiay nitghbitk ahé as bukh Badleaeafenitidf, and further
recej ving.a,bondin terial; an electrode having a
| ow& er§mtﬂ1§5’8ng’ﬁ‘g5ﬁg‘g§‘?5@é" S E"Y¥frdi ng surface on the
ot her side; and wherein the bonding material is

confined to the at | east one recess. 14. The el ectrode
assenbl ylbf CTAeslecgodgpsembly effelaindevherin Higsingensdegrode and

1520RE 8t R12BrolE 58! MESE HbhNikohhe recess of the
backi ng nmenber. 15. An el ectroé’e assenbly further

conprising: a backing nmenmber having a bonding surface,
the backihng mggbefechaYl Qé%el%%ly of Claim 1, wherein the backing member is

made from graphite.

20 13. An electrode assembly useful for a plasma reaction chamber used in
semiconductor substrate processing comprising:
a backing member having a bonding surface, the backing member having at
least one recess for receiving a bonding material;
an electrode having a lower surface on one side and a bonding surface on the
25  other side; and

wherein the bonding material is confined to the at least one recess.

14. The electrode assembly of Claim 13, wherein the electrode has a boss
adapted to be received within the recess of the backing member.
30
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| east one recess for receiving a bonding material; an
el ectrode having a | ower surface on one side and a
whomdiongssur f ace on the other side; at | east OPET/ERROTN03008
to maintain a gap between the bondi ng surfaces of the
backi ng menber and the el ectrode; and a bondi ng
mat eri al between the bondi ng surfaces of the backing
menber and the el ectrode. 16. An el ectrode assenbly
for a plasma reaction chanber used in sem conduct or
substrate processing conprising: a backing nenber
- having a bondi ng surface; an el ectrode having a | ower
surface on one side and a bondi ng surface on the other
si de; angd. whenei n_the el ect.rode has a recess for
recei vi ngs'a bé%aﬁq%cmﬁgtaésrep}ﬁly 2NBREE Eyr oove to

trap excabsckimgienthenbbidng albondifig shitece igcbdcRkily member having at
asaenQb¥ of Cl@jn116” mh%%ein the el ectrode is an
out &7t PR LFEFHILT P57y R4 boRdingdpdeda ne| udes an i nner
groove agflclabtrédd IRivirl & DifersQrfhéPdh SXECHAS aMPRBoRGing surface on the
material,, 18. An el ectrode assenbly for a plasm
Sredﬁg?%ﬁﬁ%hanber used in substrate processing
Conpri si fideast oR@ K cBAtIBAREin 134D 'Bgtv@ceg(?ﬂéi?cg}giﬁ% GE R8s of the
an outer electrode ring having a | ower surface On one
si dacking memsberandghe glertede; endt he ot her side; and
wher ei n Walel r :
el udos o108 SieReal SEARE o bblbingUlchloctlb Pl tHing member and
marth¢ glectipderg an el ectrode assenbly useful for a
1oPl asma reaction chanber used in sem conductor
substrate processing conprising: providing a backing
menber heui ngAa diantichida gsemitfiy €&, a oo tdangomehdmb@rused in
electnoq§ﬂhaviq% a lower surface. on one side and a
bortdMEP S FPL FROBRE QO HE COTRIEIMEnd appl yi ng a
bondi ng abdckingimeidet hevihgnBbAdingYhffacegs of the inner

el ectrode . . .
an electrode having a lower surface on one side and a bonding surface on the

15  other side; and

wherein the electrode has a recess for receiving a bonding material and an

outer groove to trap excess bonding material.

17. The electrode assembly of Claim 16, wherein the electrode is an outer
20  electrode ring and the recess includes an inner groove and an outer groove to trap

excess bonding material.

18. An electrode assembly for a plasma reaction chamber used in
substrate processing comprising:
25 a backing member having a bonding surface;
an outer electrode ring having a lower surface on one side and a bonding
surface on the other side; and
wherein the bonding surface of the outer electrode includes a plurality of
recesses.
30
19. A method of manufacturing an electrode assembly useful for a

plasma reaction chamber used in semiconductor substrate processing comprising:
21



and the backi ng nenber, wherein an edge of the bonding
material extends to within 1.0 to 3.0 nmof an outer

wedge/ 028t he i nner el ectrode. 20. The net hod oPCTZUS20aT/003008

19, further conprising an outer electrode having a

| oner surface on one side and a bonding surface on the
ot her side, and an outer backing nenber having a
bondi ng surface, wherein an edge of bonding nateri al
extends to within 1.0 to 3.0 nmof an outer edge of
the outer el ectrode providing an absence of bondi ng
material in an interface between an outer edge of the
i nner el ectrode and an inner edge of the outer

el ectrode. 21. The nethod of  C.aim 20, wherein the
bondi ng Wé?f’léﬁ'i‘gai‘ gf‘%k“lf?’ gempeq havipzahogingfurigetier edge
of the ipiaeidi®s &¢idneflelectrode having a lower surface on one side and a

bonding surface on the other side; and
applying a bonding material to the bonding surfaces of the inner electrode
and the backing member, wherein an edge of the bonding material extends to within

1.0 to 3.0 mm of an outer edge of the inner electrode.

20. The method of Claim 19, further comprising an outer electrode

having a lower surface on one side and a bonding surface on the other side, and an

10  outer backing member having a bonding surface, wherein an edge of bonding

15

material extends to within 1.0 to 3.0 mm of an outer edge of the outer electrode
providing an absence of bonding material in an interface between an outer edge of

the inner electrode and an inner edge of the outer electrode.

21. The methéd of Claim 20, wherein the bonding material is 1.0 to 1.5

mm from the outer edge of the inner electrode.
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