SHOWERHEAD ELECTRODE ASSEMBLI ES AND PLASMA PROCESSI NG CHAMVBERS

| NCORPORATI NG THE SAME The present invention relates generally to
pl asma processing and, nore particularly, to plasnma processing
chanbers and el ectrode assenblies used therein. Plasna 5processing
apparatuses can be used to process substrates by a variety of
techni ques including, but not limted to, etching, physical vapor
deposition, chem cal vapor deposition, ion inplantation, resist
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securing hardware passages configured to permit securing hardware to access the backside
inserts. The securing hardware and the backside inserts are configured to maintain
engagement of the thermal control plate and the silicon-based showerhead electrode and to

20  permit disengagement of the thermal control plate and the silicon-based showerhead
electrode while isolating the silicon-based electrode material of the silicon-based showerhead
electrode from frictional contact with the securing hardware during disengagement.

In accordance with another embodiment of the present invention, a plasma
processing chamber is provided comprising a vacuum source, a process gas supply, a plasma

25  power supply, a substrate support, and an upper electrode assembly fabricated to incorporate
one or more of the aspects of the present invention.

In accordance with yet another embodiment of the present invention, an electrode
assembly is provided comprising a thermal control plate, a silicon-based showerhead
electrode, and securing hardware, wherein the silicon-based showerhead electrode comprises

30  aplurality of threaded partial recesses formed in the backside of the silicon-based
showerhead electrode. The thermal control plate comprises securing hardware passages

configured to permit securing hardware to access the threaded partial recesses and the



In accordance with yet another enbodi ment of the present invention,
an el ectrode assenbly is provided conprising a thermal control plate,
a silicon-based showerhead el ectrode, and securing hardware, wherein
the silicon-based showerhead el ectrode conprises 30a plurality of

t hreaded partial recesses forned in the backside of the silicon-based
shower head el ectrode. The thermal contxol plate conprises securing
har dwar e passages configured to permt securing hardware to access
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isonetric illusttation of the backside and thickness di nensions of a

shower hesarbodireant phtle persesiniientéo; o one enbodi nent of the present
I nvepyion; Fig. 3 is a cross-sectional illustration of a portion of a showerhead electrode

according to one embodiment of the present invention;

Fig. 4 is an isometric illustration of the backside and thickness dimensions of a
showerhead electrode according to one embodiment of the present invention;

Fig. 5 is a cross sectional illustration of an electrode assembly including securing

15  hardware according to one embodiment of the present invention;

Figs. 6,7, 8A, and 9 are cross sectional illustrations of a portion of an electrode
assembly including securing hardware according to some alternative embodiments of the
present invention;

Figs. 8B and &C are schematic illustrations presented to clarify the structure and

20  operation of the subject matter illustrated in Fig. 8A; and

Figs. 10 and 11 illustrate securing hardware and complementary machined portions
of an electrode assembly according to a further alternative embodiment of the present
invention.

The various aspects of the present invention can be illustrated in the context of a

25  plasma processing chamber 10, which is merely illustrated schematically in Fig. 1 to avoid
limitation of the concepts of the present invention to particular plasma processing
configurations, or components, that may not be integral to the subject matter of the present
invention. As is generally illustrated in Fig. 1, the plasma processing chamber 10 comprises
a vacuurmn source 20, a process gas supply 30, a plasma power supply 40, a substrate support

30 50 including a lower electrode assembly 55, and an upper electrode assembly 100.

Referring to Figs. 2-5, an upper electrode assembly 100 according to one

embodiment of the present invention is illustrated. Generally, the electrode assembly 100



Fig. 5is a cross sectional illustration of an el ectrode assenbly
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control plate 70 conprises side 72, a frontside 74, and one or
nore pr dweekshgyempadkaeciiode 36 tacthafippiside 84 pbthgisiigpn-based showerhead electrode

15  80. The silicon-based showerhead electrode 80 further comprises a plurality of partial
recesses 88 formed in the backside 82 of the electrode 80. As is illustrated in Fig. 5, the
partial recesses 88 leave a thickness x of silicon-based electrode material between the recess
88 and the frontside 84 of the electrode 80. Backside inserts 90 are positioned in the partial
recesses along the backside 82 of the electrode 80. The silicon-based electrode material

20  between the recess 88 and the frontside 84 of the showerhead electrode 80 helps minimize
potential source of contamination in the plasma processing chamber 10 by isolating the
backside inserts 90 and the securing hardware 60 from reactive species in the plasma
chamber. To help ensure that the aforementioned isolation can be maintained over the life of
the electrode 80, the thickness x is preferably at least approximately 0.25 cm or, stated

25  differently, at least approximately 25% of the total thickness of the silicon-based showerhead
electrode 80.

Referring to Fig. 1, this isolation can be enhanced by configuring the thermal
control plate 70 and the silicon-based showerhead electrode 80 to define a hermetically
sealed plasma partition 65 such that gas and reactive species within the evacuated portion 15

30  of the plasma processing chamber 10 cannot reach the securing hardware 60 and the inserts,
The particular manner in which the plasma partition 65 is defined will vary depending on the

respective configurations of the thermal control plate 70 and the showerhead electrode 80. It



process gas to the frontside 74 of the thermal control plate 70.

Al t hough the present invention is not |limted to particular thermnal
control plate materials or process gas passage configurations, ‘it is
noted that suitable thermal control plate materials include al um num
al umi num al l oys, or simlar thermal conductors. In addition, it is
noted that a variety of 10 teachings mry be relied upon in the design
of thermal control plates including, but not limted to, U S. Pub.
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species within the evacuated portion 15 30 t he” pl asna processing
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N e e
control ipteats@07h thnengaged shoywbe Foadide Wéof thederfifl. cohtrol plate 70 faces the
backside 82 of the silicon-based showerhead electrode 80 and the showerhead passages 86 in
20  the silicon-based showerhead electrode 80 are aligned with the process gas passages 76 in the
thermal control plate 70. In addition, the securing hardware passages 78 are aligned with the
backside inserts 90 positioned in the partial recesses 88 along the backside 82 of the electrode
80. As aresult, the securing hardware 60 may extend through the securing hardware
passages 78 in the thermal control plate 70 and engage the backside inserts 90, which are
25  positioned in the partial recesses 88 along the backside 82 of the electrode 80.
The securing hardware 60 and the backside inserts 90 are configured to maintain
engagement of the thermal control plate 70 and the silicon-based showerhead electrode 80.
In addition, the securing hardware 60 and the backside inserts 90 are configured to permit
disengagement of the thermal control plate 80 and the showerhead electrode 80. In the
30  embodiment illustrated in Fig. 5, and other embodiments described herein, the silicon-based
electrode material of the silicon-based showerhead electrode 80 is isolated from frictional

contact with the securing hardware 60 by the relatively resilient material of the backside



-4- is contenplated that in nost cases, the respective materials
formng the thermal control plate 70 and the showerhead el ectrode 80
wll define the majority of the partition. In addition, it is
contenplated that a variety of sealing nmenbers can be used to enhance
the partition, particularly where the thermal control plate 70 and

t he showerhead el ectrode 80 interface.2 with each other and with

ot her conponents of the plasma processing chanber 10.
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backsi debackside insert is anchored in the partial recess via a bonding agent. In the embodiment
25  illustrated in Figs. 8A-8C, the partial recess 88 is machined to comprise an undercut portion
89 and the backside insert 90 is anchored in the partial recess 88 by inserting the insert 90
into the recess 88 and rotating it into the undercut portion 89 of the partial recess 88,
Referring to Fig. 9, it is noted that the backside insert 90 can be configured as a
stud comprising a backside extension 92 that is configured to extend into one of the securing
30 hardware passages 78 in the thermal control plate 70. In which case, the securing hardware
60 is configured to access the backside extension 92 of the backside insert 90 in the securing

hardware passage 78 via, for example, a threaded engagement.



-5- inserts 90 during engagenent and di sengagenent. This isolation,
provi ded by the backside inserts 90, serves to elimnate abrasion of
the silicon-based el ectrode material by the securing hardware 60 as a
source of contami nation in the plasma chanber 10. The resiliency of
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plasma processing chamber 10. Accordingly, where a backside insert 90 according to the
present invention is configured for installation or removal with a screwdriver or other
25  potentially abrasive tool, as is the case in the embodiment of Figs. 10-11, it is contemplated
that the slotted driving head of the backside insert 90 can be provided with lateral shielding
portions 98 at the edges of the slot or other engaging portion with which the removal tool is
to mate. Stated more generally, the backside insert 90 may comprise one or more lateral
shielding portions 98 configured to permit a tool to engage the backside insert at a tool
30 engaging portion thereof without extending beyond the periphery of the insert where it could

come into contact with the inside diameter of the recess in the electrode material.



- 6- In any of the enbodi ments discl osed herein enpl oyi ng one
or nore backside inserts 90, it will often be advantageous to ensure
that the securing hardware 60, the backside inserts 90, and the
partial recess 88 are configured such that, during thermal | oading,
with the securing hardware 60 and backside insert 90 in an engaged
state, the backside insert is able to-k nove with the securing
hardware within the partial recess w thout dislodging fromthe
recess. For ex [
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grooves 85. he enbodi nent of  Figs. 10 and 11, the insert 90 can
be secur @awmeadwécqf@de §¢ agBthp ﬁecans@hmdgane@ﬁ@empgieataéplbqg deoeitd g a

spring aﬂ%%gg aé}rﬁn%%ﬁg&%g&{rag{{%tgg ol géa% gpo of, féﬁagoﬁ&ggg@gp@ofaegﬁ of

the inser rica I MeNSI ONS sert 90
and the whmﬁhas@usﬁ@h&d@heﬁﬂecd&a&bstlﬁﬁaadfsaicahnas@ﬁ foFigl 6,0l bagkside insert

novepent, of e |nser artia

opr | NG |5 Bmete S SR g Bl fenBiisieRt s Fbhed ls ™ bderpde materal
typi cal | Xitgh@BRRL ad B ilsASERIFiQ R S PEng EIBMeMAak B fRvides a¢ 4 hARaCHphng
nove with the securing hardware 60 within the partial recess 88

wi t hout & §T36§‘§1 ?’#ﬁ“‘f% Agifydinat extensiongd chqg%{ﬁwaﬂ%@@dher@q“% 20
engagenmenfdwire b g@a%e;(gurl ng hardware 60 and the insert 90. The
present inventors have recognized that any abrasive contact with the
el ectr ode rrat er/liioughthe rarigusspndepts obthetpiesentdnenyion hag beemdeserbeaddierein

t
SOUTEE S ROLRIN B SRR AR hoE0Ps Bl R RLRRRPRLDN, SORIRED,
i nventi omlhaoa mmdé Jlagdisitidorf @ubide) $tiahdted thanthe presemnsahtion las udlity in a variety

screwdriver or. at otentially. abrasi.v s the case in
Lhe enbot R‘é‘ﬁ’c‘tsdflaﬁg@% o5 ot SR 3Rt et il SpRE% PR e
driving cﬂlﬁﬂﬂie @funiiién RAGHS bRkghihiRs BXitle, 30 c&@PinReonp HRYdoHet addition] i@tser al
shi el di ng ortions 98 at the edges of the slot or other en agi ng
por ti on SnteRRkEkRatthesihernoRrsed ey ¢lertipde 80 may he pEpsenspdein a vatiety of

genejal | aﬁnﬁgﬁlﬁtﬁ]ﬁ%ﬁiogé‘dépﬁ%ﬁé FroR0nERYpE OFRE pRBerl? ﬂﬁzeﬁﬁonﬁﬁélﬁdlhgttﬁ{ Rt
shielding portions 98 configured to permt a tool to engage

backsi delimisktpt 2 singlerpieed|cirgdahgagihary qeofigianonsios madi-compdnent circular
o 0 REHORS AEBRCLRLRRY L FIRYLPREES HORSE s O SO
mat er i al electrodes arranged about the circumference of the central electrode.
It is noted that recitations herein of a component of the present invention being
25  “configured” to embody a particular property or function in a particular manner are structural
recitations as opposed to recitations of intended use. More specifically, the references herein
to the manner in which a component is “configured” denotes an existing physical condition of
the component and, as such, is to be taken as a definite recitation of the structural
characteristics of the component.
30 It is noted that terms like “preferably,” “commonly,” and “typically,” when utilized
herein, are not utilized to limit the scope of the claimed invention or to imply that certain

features are critical, essential, or even important to the structure or function of the claimed



-7- A variety of spring-loaded configurations can be utilized
to reduce any tendency of the securing hardware 60 to becone

di sengaged as a result of stress induced as a result of thernal

| oadi ng i nduced during plasma processing. For exanple, one
configuration for providing a spring-loaded engagenent of the therma
control plate 70 and the silicon-base&-5showerhead el ectrode 80 is
illustrated in Figs. 5-7. In Figs. 5 and 7, the backside insert 90 is
conf i gurigger®ion ARaMBE HRte definORE mRfel} MEnBA! folidnthEFAESLE aSRcfsdraRd i N
the backside 82 of the showerhead el ectrode 80 and the securing

har dwar eengdaaens of te grogeny firiepderedrdorpmphasize piermatyicpr additonapferivees|tded

washer ded when
the secraf S HrPhih 80 uh PR pBIA i oaon P BERO BRRCH: iRERNLC 1N

t he backsi de i foethe p:hfposss ocﬁniastcnbnigland ﬂdmmg ibf prbisend otventonatideted that
engagenent a ta electr e. materjal, )

A o el SaBot R 1 RiGed el e Py Fb o NBE R Bres pEpmesranty e
provi dedna@sbeathibhuict 3 arBfuan@aféd @iipangadvabg weadirémag) dr vdienal
extension of the securing hardware 60 in the securing. hardware

passage "?Reseafatingy he erR 18159 wikizedymein fr wpespent e dsprse By ivhidhdent i on
have becpfanaid 186sdiRiSh thad Busy 11d4Pa SR Rbrcbe itkdu RNAASAth change in

el ectrode materials such as single crystal silicon, polysilicon,

si | i con the basicfanctipnef die subloef reatiepatdesve t i s noted that the present

i nv ion has |.ydi t : e
the D | con: badiiytis e boR el aclalnEy Terplfle b e sy
al um nuntheretf; itchdll ba bppraant thabmbdifications amhtnmaams@mspdslslbleemfhout ah:partmg

additio it is co e at, .t sili.c sho

ol oet  odron e o SRl g R it DE PSR e Rork P ieef S dunouen
Wi t hout %ﬁﬁ&%ﬁdc&@fﬁﬂ@i‘tﬁehﬁn&ﬁﬁﬁ@m@fiddnhﬁecphﬁ‘&ﬁﬁb pteﬂéttbﬂtol' pirticuladydi ng,
but not limted to, a si ece, circul ar shower head

conf i guritAREEoBS 1trm1=cmtereﬁ#5%ﬁ1éh¢e Presqig mvamlfgﬂa%tr%%sam%ﬁwta% foffSns

conpys Siferefed hdpedts 81 th€ BREARN. €l ectrode and one or nore periphera
el ect r odes arran ed about the circunference of the central el ectrode.

It is noted thétlsme@ﬁﬂwwmrmmf the &gllosviep elpiorseriizothe toa “phewamtas a
| nventi QPanQ%oHaq 81']56 i seéé}éﬁlﬁﬂg&eapr&%f‘hh&éﬁ i8h, P& AB&A that Bfis

functionin a p &rire er are structur
term is introduced in the claims as an open-ended transitional phrase that is used to introduce

a recitation of a series of characteristics of the structure and should be interpreted in like

20  manner as the open-ended preamble term “comprising.”



recitations as opposed to recitations of intended use. Mre
specifically, the references herein to the manner in which a
conponent is "configured" denotes an existing physical condition of

t he conponent and, as such, is to be taken as a definite recitation
of the structural characteristics of the conponent. 30It is noted
that terns |like "preferably,” "corrrmnl y," and "typically," when
utilized herein, are not utilized tﬁ t the scope of the clained
invention or to inply that certain fea ures are critical, essential,
or even irrportant to the structure or function of the clal med - 8-

i nvention. Rat these terns are nerely intended tQ entjfy
particdt ar ?ﬁt’? pRsseRblyBBRriHEs @ hrmp nBP @ﬁtaﬁlhwﬂ%aﬁ?ﬁrﬁhawe@@ad
enphasickgrddd, %@%ﬁﬂ%&{m@g{@l&hé}aﬁl features that may or may not be
utilized in a particul ar enbodi nent of the present invention. For the
pur poses of ﬂ@etgmnabpfmjr%n]dted@mmsw bakksig; e Seontsidenyrshanicon niore process ged
that 5th r I nt t he

i nher e&ffi &8égrcéq%ﬁ ufr%’)édelg?{ap%%/ess F%at?me &%Sqdéqeﬂt’tﬁé @u d f%)tm%

guantitati vﬁlexmlﬁﬂmarhas@lmhowaﬂhaai clamadd canpides abackaidaes ﬁblﬁaﬂa&ﬁﬂh@ﬂur@lﬁty
The ter

is alsq utilized herein to, represent the degree by which a
quant i e?fhwabeé PRSI GE B AT F R P e can Rt apeRb heR dsriage
resul t iihihelfntid NS liddnttaSe RS verhbihabiRacof the subject matter at
i ssue. 10Havi ng described the invention in detail and by reference to

speci fi ¢ entlsdillinentbasadibpwerhead ¢leciiolde lythengnranrisas a phizalityroltirariial sgcieenss
and va féﬁeg%g ﬁaeebégks?d% Sf'ﬂl?e! s?hé’éﬁ Hﬂgéﬂt ﬁhgﬁrgﬁl%ﬁ*%gctiodg e P&q PI ca Pe%seg a%g%gah

i nvent i on ifed tn th re speci

sone ashidaiess affsilidoa- bpsadaadmtrodmmetehaldnmea thehendss f—lnd?ﬂle ffmmatd@ oﬁhe silicon-
preferred o artic IarI advant ageous, it is contenplated that the
presenﬁ’aﬁeﬂ\féﬂ‘g?ré?ﬁdl echBfi '‘necessarily limted to these 15preferred

aspects of {hasilidouatddMRowerhead electiolic figthePtRErisBabacREife ﬁfseﬂiﬂfﬁlti@fled e
following clains utilize the term"wherein" as a transitional phrase.

For t héheartipd seessses algug theibagksideeo! theesdlioon-aprdethowerhiead eleqtipdeiot ed t hat
this termigdRLrRoteed) | 1'atetfgﬁhé}'c se@%e&ﬂngﬂgl?vvg&g%??agésa%?ﬂ'rgﬁr%@%

phrase that 1s usedt0| uce a eC|tat|o
char acpemiistacasngphariare ¢ aameisuhebaksids eertschdsitioned mrthe pdréd redesdes klong 0

manner tl‘?‘esbacﬂs?deogﬁﬂe 31P90%dbap ecF ower eat‘i:' \E:lg}:t;(?d%;rrp rising.”

the thermal control plate and the silicon-based showerhead electrode are engaged such
that the frontside of the thermal control plate faces the backside of the silicon-based showerhead
electrode, the showerhead passages in the silicon-based showerhead electrode are aligned with
the process gas passages in the thermal control plate, and the securing hardware passages are
aligned with the backside inserts positioned in the partial recesses along the backside of the
silicon-based showerhead electrode;

the securing hardware extends at least partially through the securing hardware passages in
the thermal control plate into engagement with the backside inserts positioned in the partial
recesses along the backside of the silicon-based showerhead electrode; and

the securing hardware and the backside inserts are configured to maintain engagement of
the thermal control plate and the silicon-based showerhead electrode and to permit

disengagement of the thermal control plate and the silicon-based showerhead electrode while



- 9 - CLAIMBS 1. An el ectrode assenbly conprising a thermal control
plate, a silicon-based showerhead el ectrode, and securing hardware,
wher ei n: the thermal control plate conprises a backside, a
frontside, and one or nore process gaa passages configured to direct
process gas to the frontside of the 8 mal control pl at e; t he
silicon-based showerhead el ectrode conprises a backside, a frontside,
and a i . qf I i of
e e R e S T S

si | i cofrtramelontotweith drdealrmgthanihare during didehgageinentcon- based

shower head el ectrode further conprises a plurality of partial
recesses fornmed in the backside of the silicon-based shower head

el ectrode, thelRablé MsehBSaS SRinéER\IAME 19vhdibia RaBRkMss of LiliebRased
el ectrode materi al between the recess and the frontsi de of the

si | i coslestedeomatrpsldetvesy tha reeqss agkthe frontsideof thegilicoadrsadgbererhead electrode
shower I conpri ses backside inserts positioned in
ksl dploadadyosis,

t he pa esses ong e backside of the silicon-based
shower head el ectrode; the thermal control plate further

conpriges securing. hardware passages.configur.ed to. permif .securin
o fwate t o Andibdor Hsvias PRER PS8 TouBrviR rrcBicRRE RbsifSHre et
I ecess@rcbdNHatkia bRAFdes idkaeodss hltEths ifoh&RIB vP 8RatlicohPuRkiREaderhead electrode
el ectrode; the thermal control plate and the silicon-based

shower fredideast apraxdaeckr 2 Yenkihe kialduiskneshel the silican-bpsed shasveplfead glsctrode.
thermal control plate faces the backside of the silicon-based

shower head el ectrode, the showerhead passages in the silicon-based
shower Head dinetdctrodeasaemblylas ghagedwmickrimHevipras dedbaghddqpiassagaprises £ toel

thermal control .plate, and the securj.ng hardware. passages ar l i gned
e e G Pl mobdfier S Sl ARl S RS O Fetulh forf g e
t he baghkeiadiesi®f inkdtewRhdit @Q@n@ﬁ@ﬁ@oﬁb@wehFHay of petifiseste; t he
securing hardware extends at |east partially through the securing

har dwar e passages in the thermal control plate into engagenent with

the bagksi dgnihéﬂ&% éasga.ﬁfglgiaggﬁgﬁéd}ntcﬁgrggqgférah: recesses al ong the

backsi de of the silicon-based shower ectrode; and t he
securi ng hardeest eneaeidh¢ heckbide kseieis icosfeguresd asras apchwi irgemesaf theoparadlnt ai n

he. | . l.. pl d Bl -b d
Shover RERrebfostery Btae BAREi45 3P e BB SRt e BRE PRy e
control pl atie tasikkiddiasedi donpResxasetlathiovrifigard (etatplends umiéde portiok

formed in the electrode material of the showerhead electrode in an insert and rotate manner.

6. An electrode assembly as claimed in claim 1 wherein the partial recess comprises an
undercut portion and the backside insert is anchored in the partial recess by positioning it to at

least partially extend into the undercut portion of the partial recess.

7. An electrode assembly as claimed in claim 1 wherein the backside insert is configured as
a stud comprising a backside extension configured to extend into one of the securing hardware
passages in the thermal control plate and the securing hardware is configured to access the

backside extension of the backside insert in the securing hardware passage.



i solating the silicon-based electrode material of the silicon-based

shower head el ectrode fromfrictional contact wth the securing

har dwar e duri ng di sengagenent. 2. An el ectrode assenbly as clai ned

in claiml wherein the thickness of sikicon-based el ectrode materi al
between the recess and the frontside df “the silicon-based showerhead
el ectrode is at |east approximately 0.25 cm 3. An el ectrode

assenblyy as ¢l ai i i henelh,t .ckness of silicon-based
electrgde ma é%%%ﬁg%ggﬁgg'a?hélrecégk%gggﬁ?%ghTrontside of the

si | i con- bas dd: sstwoingthebehrebelcthe batdsids irgkrtd @a sonfeggmprdax ipreaidd spridgdoadtd
the total thickness.of the siljcon-based showeshead . el ectrode. 4. An
ol oot r GREPSSTEEF A SHRLP A BLaReT TR Er el op R DL ORETHE: Piser t
conpri ses aat R ofOEEAEE BELLBAE lriseils RREnAReLs ANAhEndr &t SicAdf tBhpLtisli Ng
portions configured to permt a tool to engage the backside Insert

wi t houtrecessee framag) itbidg backsidg of hersilisrprbysedrshewerhpadsedgctrode &d thg securing

el ectr i | i ok

of -t he LRuARAE kel Py iof lBiitnd Souiallold o RE Fhfle of enmmpeiont AE o8 Bfien
par t i akher ecetwdmrdvoaraectessas thedatiaclesnate. of t he silicon-based

shower head el ectrode; and t he backside insert conprises tabs
that are configured to conpl enent undercut portions fornmed in the

el ectrgde nMamesldcbd®issédiblysh OMBHAEIA RS aCGHEDER thebilaidnibas@ sho®Bidhead
rotate manner. 6. An el ectrode assenbly as clainmed in claim1

wher ei gleetiedorgmprises & seglepiccd pieplaeshoyisthepdiemnetiuctios of p splinsempenent,
backsi dg.||ASRbelns cféb%%‘lc% 'c&n@aﬁﬁn%%ﬁé@ér e SR e R ohb BPHREE | ¢
to at least partially axtend I nto the undercut portion of the partial
r ecess peripheraheleetrads audezed sbeutithe/ cimsmftranceed thercentraictacroddier ei n t he
backsi de insert is configured as a stud conprising a backside
extension configured to extend into one of the securing hardware
passagee. i NAl1gsnid1@68RbIng oMKk chhplin@dtadulif so@CH d pracRapsiwapsly] £
configured to access the backsi de extension of the backside insert in
the sed®lisMAgoWsr FRalYea ppsYafgsupports and anglechpdepssembplyde claimedip olaimd .
claimed in claim2l wherein: t he securing hardware and the

backsi de inserts are configured to provide spring-|loaded engagenent
of t he i her Audilioritasal shpivatheadeldettdde canprigingia backeide.shivomsifie aglurality of

el ectrode; an at, | east..one .of the backside.inserts.is
Conr 1 o i passagss, S brorfiP he SlFsift b RSe PRI SIS Fab R dSserts | 1o
backsi eéefdin:t he silicon-based showerhead el ectrode and the securing

har dwar e conpri ses a _spring el enent configured tqo oppQse a. force of
engagenent HieGHadY C\iﬁ@?“?ﬁ'@@é%&%r?@@ﬁf%&%%@‘é’é% obdestliconbated: de

I NSert shoywerhd)d eflcR6dd B4R ASREADLYhASIIebRbARME shdvhaaMebn¥iier ei n the
silicon-based showerhead el ectrode conprises a single-piece, circular

shower head temdumliiyiof dackside zeogedes predompadrie the bagksidadfahe sihennebdsedid
const W SR AOTRELEL U8 b EHACHL L SO AR 0TGP R
el ect r atheerial between the recess and the frontside of the silicon-based showerhead electrode;
the backside inserts are positioned in the backside recesses along the backside of the
silicon-based showerhead electrode;
the backside inserts comprise a threaded outside diameter, a threaded inside diameter, and
a tool engaging portion formed in the treaded inside diameter;

the tool engaging portion is formed such that the backside insert further comprises one or

more lateral shielding portions between the tool engaging portion and the threaded outside



10. A pl asma processing chanber Conprising a vacuum source, a process
gas supply, a plasma power supply, a substrate support, and an

el ectrode assenbly as clained in claim1. 11. A silicon-based

shower head el ectrode conprising a bacﬁilde, a frontside, a plurality
of shower head passages, a plurality of'“backsi de recesses, and a
plurality of backside inserts, wherein: the plurality of

shower i S
shomer@%gﬂsgﬁgﬁﬁggﬁéq§&%%gé% rontﬂgt%ﬁlﬁﬁkﬁgpglcéggﬁ I%%%Q sﬁ%ﬁgglgad
el ect r egeending beyoridhiee thlaaded tittsidodiatmaeksf e insetesses are fornmed in the
backsi de of the silicon-based showerhead el ectrode, the backside
recesses |leaving a thickness of silicon-based el ectrode materi al

bet weenat he A @&sSbaBEHsHoRHeE @Bk a9 E1alrh ificldih AR IRASR thexBR\YE E&%ﬁ%g
el ectrode; the backside inserts are positioned in the backsid

r ecess etsdafing aprreressivRiyinga-constribievesioss sentional peefils Alone a Hirsetion parallel to
el ectr erts conprise a threaded outside

di anet gl?eeams ?ﬁ{?tggé’ggf@%%"}éﬁgllﬁgﬁ%t er, and a tool engaging portion
formed in the treaded inside dlaneter t he tool engaging
portion is formed such that the backsi de insert further conpri ses one
or nore |ateral shielding portions between the tool engaging portion
and the threaded outside - 12 - dianeter to prevent a tool engaged
with the tool engaging portion of the backside insert from extending
beyond the threaded outside dianeter of the insert. 12. A
silicon-based showerhead el ectrode as clainmed in claim1 wherein the
torque receiving slots defne a progressively non-constrictive cross
sectional profile along a direction parallel to the axis of rotation
of the backside insert.



