UPPER ELECTRODE BACKI NG MEMBER W TH PARTI CLE REDUCI NG FEATURES
RELATED APPLI CATI ONS 5[ 0001] This application clains priority under
35 U.S. C. WOR0sD48548. Provi si onal Application No. 60/ 85RCT/UBOEHR1%Y ed
UPPER ELECTRODE BACKI NG MEMBER W TH PARTI CLE REDUCI NG FEATURES and
filed on Cctober 16, 2006, the entire content of which is hereby

I ncorporated by reference. 10 BACKGROUND [ 0002] Pl asma processing
appar atuses are used to process substrates by techni ques including

et chi ng, physiURPPERZFICECIRODE BADKING/MEMBERWERH PARYICLEREDUCING
(CVD), ion inplantation, and resi st Egﬂ@sﬁ One type of 15 plasma
processi ng apparatus used in plasna B %g I ncl udes a reaction
chanber contai ni ng upper and bottom el ectrodes. An electric field is
establ i shed between the electrodes to excite a process gas into the
pl asma state to process substrﬁﬁ!-s‘\TEDtAfé"MG&JﬂBW chanber. 20SUMVARY

sent condust ot . T BoRARFAGEIRIN GRPABASE. LR PEEEEe! 1,
]E:pnponen'ﬁmi noi_frucils'@nal ApplEation Moe60/36mJdd dntitied SERERI BE@IRODEhe
bl nsr. expos SAGKNE MEMBER RIS PARRCLERROOEIE Rk fikRsy

expansi on. TRAGTREPHH OFEEE 620066 MRS ehfirel diditdrit'of WhithB Plerdiic! udes a

plurality of second through openings corresponding to the openings in
the first nenteerporatesl ewdereénaenber and having a second coefficient
of therr’rﬁb expansion greater than the first coefficient of thernal
expansi on.” The first and second openings are 30 m saligned at anbi ent
tenperature and the openings in th@ACKEROWBNDer and the openings in
t he second nmepber are substanti al Igp concentric when heated to

n
el evat ed pr od@%3]nPlPamsdiracessing apparatuses are used to process substrafos by
techniques including etching, physical vapor deposition (PVD), chemical

vapor deposition (CVD), ion implantation, and resist removal. One type of
15 plasma processing apparatus used in plasma processing includes a reaction

chamber containing upper and bottom electrodes. An electric field is

established between the electrodes to excite a process gas into the plasma

state to process substrates in the reaction chamber.

20 SUMMARY
[0003] A component for a plasma processing apparatus for processing
semiconductor substrates is provided. In a preferred embodiment, the
component includes a first member bonded to a second member. The first
member includes a plurality of first through openings, a plasma-exposed

25 surface and a first coefficient of thermal expansion. The second member
attached to the first member includes a plurality of second through openings
corresponding to the openings in the first member, the second member and
having a second coefficient of thermal expansion greater than the first
coefficient of thermal expansion. The first and second openings are

30 misaligned at ambient temperature and the openings in the first member and
the openings in the second member are substantially concentric when heated

to an elevated processing temperature.
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WO 2008/ 048543PCT/ US2007/ 021989 [0004] In a preferred enbodi nent, the
conponent is a showerhead el ectrode assenbly for a plasma processing
appar at us. WOOUOBHSA3 pr ef erred enbodi ment of the shower RFIURPEORIEHe
assenbly for a plasma processing apparatus includes a silicon inner

el ectrode with a plasma- 5exposed surface, the electrode having a
plurality of axial gas distribution passages. A netallic backing
menber is bonded to the electrode and includes a plurality of axial
gas di stri butfoopdipassagasgeted eabpdminigthe@onipnpaszagsisowarhbhe

el ectrode. Th assages in (he backing nenber are radially |arger

t han the pas EodeASSRENDY W8y Na PECegse @PPRE Y posur e of second
10 nenber to as | : j
[B06%] K@g@@ﬂﬁgwnﬁ&meﬁm tRESAGHEMeaE & Rl UERBR, RPE

t he passages 1 n the er are msaligned at ambient
t enper at ur e giabnod prqrassiagepparathinckides arailibondnoen dlectpadeswiles plasmare

backi nb tantiall tri ] h .

ol cvat ad B ocseBr e SHeRoni BPEtofoBBRTS AAIALY GAerLaretSuRBYan ment
provi des a ngjaResgd. RHRASIHS baskiAg kensesris boGE] ©/the Wsdtfodlbaandn a

pl asma processing apparatus. A substrate is placed on a substrate

support in aln@das aplusaypbaxiakgas ¢istabHEcHPRIEAE8E RETERRRIBRAID tha
process gas iS.l | t r ' . W :
shower head elp%g %é%%gﬂgggg% FI?.HeAHE? g?@n%éqéséqagﬁ%rﬁg@gn r orrt1s é{?ﬁaere [r)?%%lg{s S
gas in the réager thandhaphesadestindamelehttodd) doveedueadhe lexposwdef sssantbl vy
20 and t substrate. The substrate j rocessed.w,th the plaspa.

SR B DEdir BRTTRECE apRSrRalMEainent. oY REERRsS i Ine bl ot AT e
portion of amagshsd ifBAE baEkivg FoMErRa thigdlighba et batkerdlsmpblaturanthda
substrate support for a &asrra processi ng apparatus. [0008] FI G 2A

i I lustrates dNppassagesin die eleeiroda and theaaesagehiontbebackipg dosmpeiare2s
o o e SDaPe G e SR M o BAESRT Broriye
FIG 2A, inclioedelg Aasthpapehtresd embadinmeing peavidespa oedise] afgprocessing a
tenmperat 45€- semiconductor substrate in a plasma processing apparatus. A substrate is
placed on a substrate support in a reaction chamber of a plasma processing
apparatus. A process gas is introduced into the reaction chamber with the
showerhead electrode assembly. A plasma is generated from the process
gas in the reaction chamber between the showerhead electrode assembly

20 and the substrate. The substrate is processed with the plasma.

BRIEF DESCRIPTION OF THE FIGURES
[0007] FIG. 1 illustrates a portion of an embodiment of a showerhead
25 electrode assembly and a substrate support for a plasma processing
apparatus.
[0008] FIG. 2A illustrates a plan view of a circular backing member.
[0009] FIG. 2B is an enlarged plan view of FIG. 2A, including gas passages
at an ambient temperature.
30 [0010] FIG. 2C is an enlarged plan view of FIG. 2A, including gas passages

at an elevated processing temperature.



[0011] FIG 2D is an enlarged plan view of FIG 2A, including gas
passages at a maxi num processing tenperature. [0012] FIG 3 is an
enl arged pWaR0/EG249f FI G 2A, depicting a non-circul arPGHES28E/SEER
5 [0013] FIG 4 is a cross-sectional view of the backing nmenber
attached to upper electrode, including an el astoneric bondi ng

mat eri al and conducti ve nenber. [0014] FIG 5 is a cross-sectional
vi ew of the backing nenber attached to upper electrode, including a
rai sed peripHeot] efge. 20is @denlarddieplax peousfeFIGh 2A0inchrling gad passages
bonding material to a plasnma enV| ronnent. [0015] FIG 6 is a

cross- sect i orfi@ RS p%@ﬁ?'ﬁg terRsEiUrgnd upper el ectrode, including
an el astoneri ndj t NbA O

0016] Fi G T e B B e g oA ircular
conpri si ng 13yaslpasghge.pi eces formng a segnented concentric ring.

[0017] FI S,

conpri si ng WJE? %] Etﬁ § ﬁrgv %gc‘?;d”% %{:]vacﬁfl?ﬁ%ggcgléhgwﬁﬂa&he%to

i |l ustrates appepsictrods,indadingizpveladtolnecikibogdimgmeterial ared calidugtive

t hi cker segnments connected by thinner flexure segnents. 20 DETAI LED
DESCRI PTI ON [@@Tb?r Control of particulate contam nation on the
surfaces of ondyst ed
cirouts i s SaTurT ol B ARl SeSinap Ak (IEBRLERS HithnRyr ARkREI R
hi gh vyi el d Mpoeesechgde,sn@qulngmsedmmha@l piige imrgsiuce éie exppsure of

appar atu a sou cuI C i on. For
exanpl e, t ?8@3??&29%? b?féfﬁ'i‘ %s&% r?w@%{"ejﬁée can locally
di srupt pat t q001 8] aRRS. eeuscawrb@gs@dstcanral vlthﬂib@thg amlneélcénmaprséreps
As a result, these particles can introduce defects into critic
features, in&lediodg. thatuging an elagtagaenc bargingsaleral BAYeY ﬁlrlprl‘wg’r"@ or
nmetal lic 30i phiepgarnect lines, resulting In the mal function or
failure of the I ntegrated circuit conponent.

[0016] FIG. 7A illustrates a plan view of the backing member, comprising

15  multiple pieces forming a segmented concentric ring.
[0017] FIG. 7B illustrates a plan view of the backing member, comprising
multiple pieces having hexagonal-shapes.
[0018] FIG. 8illustrates a cross-sectional view of backing member,
including thicker segments connected by thinner flexure segments.

20

DETAILED DESCRIPTION

[0019] Control of particulate contamination on the surfaces of
semiconductor wafers during the fabrication of integrated circuits is essential
in achieving reliable devices and obtaining a high yield. Processing

25 equipment, such as plasma processing apparatuses, can be a source of
particulate contamination. For example, the presence of particles on the
wafer surface can locally disrupt pattern transfer during photolithography and
etching steps. As a result, these particles can introduce defects into critical
features, including gate structures, intermetal dielectric layers or metallic

30 interconnect lines, resulting in the malfunction or failure of the integrated

circuit component.



[0020] FIG 1 illustrates an enbodi nent of a showerhead el ectrode
assenbly 10 for a plasma processing apparatus in which sem conductor
subst r at esWOR0¢p/04858 | i con wafers, are processed. The sHROKYIREHH21989
el ectrode assenbly is al so described, for exanple, in conmonly-owned
U S. Patent 5 Application Publication No. 2005/0133160, which is

I ncorporated herein by reference in its entirety. The showerhead

el ectrode assenbly 10 conprises a showerhead el ectrode including an
upper el ect r qae2q)2, FHs. blaiﬂk$tmje$remmmboﬁimemmfMmr\cerheamelentmde;ont r ol

| at 16. A bt 1 t 18 | )
BIG 1) nol PREbR TR BrTaTRe Prodeshn prBartsn Whigh PetTedsEr
cl anpi ng el e“sfubQ@é*te'sS ngO%ﬂkbﬁ%ﬁer%eau%aﬁ:bcéés@dum@rsrﬂmhéaw@lecmodéﬂe

vacuum pr ocessi ng er of iasma processi ng appar at us

substrate 20 asgampbfdﬁ @&ﬁqtiﬁﬁﬁrlbgfﬁrdobem@'@ inggomngomgenaeddalS. fadent

| 1 1 at
Subetr ot o B, Eelitat PR A o JB0S01SHRRE W SIS Gt nérdfh by
el ecéI ri c?l ly reieoerméed utsmntladtyteWhe%huwbsﬁeedmléﬁro?e\msgmblym@tempbd;gs by
a rradl o- reu nc rre SQur ce n a rererre e odl nen
Gpper el ectr 4 B ieng ejs ceinciiitg Sener SIETrRES U2: A bRaRnG SaBhe 14°
5 appl | e { QctliRoeld e ARehER ok CASUBS e sHBBNITE (1Y et

processing ch For exanpl e bottom el ectrode can

power ed at froéqmmlrus@bow i FiBi 1 )dneluding a-botteyn eln@troa@lép@mémaly

been pr oddse aipee S SRR BIRoDR 1 Bt o Tl BidRL Biecobash

et ched), thletlselpmmn@brqmwngtogamr b%b%ﬂ@ﬁfd@dang%mb%us&”\ to
term nate as e rati.o n the I ustr at e Olrrent

Lhe unaer b1 SuPSede X5, SuhioPna TS Rina i eiahet i 5 BChRRERTEE an | mne:
el ectrode m3%ro@fbﬂcﬁlﬁﬂcl%p@ﬂ%@?ﬁupﬁﬂ%@bp&’t gﬁﬁé&.dﬁ BEfHaSubdfateThe

i nner el ectrode nenber is preferably a cylindrical plate (e.g., a
pl ate conposédp@@ﬂéﬁllcon) The inner el ectrode nenber 24 can have a

R R e L L R

made of si nglcan beysiwared, prefepably by aarauroeﬁr@queadyeeﬁﬁpdmﬂmnts,outdae Ina

shover head elp?e?fterrrgg %m%%sd?rggrlny th%eoupper e?ec?rodg q%g rg}rofu(rj{deg,r gr?c? [S)g\if\fglgat &rege
or more frequencies is applied to the bottom electrode to generate plasma in
the plasma processing chamber. For example, the bottom electrode can be

20 powered at frequencies of 2 MHz and 27 MHz by two independently
controlled radio frequency power sources. After a substrate 20 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.

25 [0022] In the illustrated embodiment, the upper electrode 12 of the
showerhead electrode includes an inner electrode member 24, and an
optional outer electrode member 26. The inner electrode member 24 is
preferably a cylindrical plate (e.g., a plate composed of silicon). The inner
electrode member 24 can have a diameter smaller than, equal to, or larger

30 than a wafer to be processed, e.g., a diameter up to 12 inches (300 mm}) if the
plate is made of single crystal silicon. In a preferred embodiment, the
showerhead electrode assembly 10 is large enough for processing large
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WD 2008/ 048543PCT/ US2007/ 021989 substrates, such as sem conduct or

waf ers having a diameter of 300 mmor larger. For 300 mmwafers, the
upper el ecOP4e8/0#8543s at | east 300 mmin di aneter. HoweRAEWUS2047&021989
shower head el ectrode assenbly 10 can be sized to process ot her wafer
Ssizes or substrates having a non-circular configuration. 5In the

i llustrated enbodi ment, the inner electrode nenber 24 is w der than
the substrate 20. For processing 300 mmwafers, the outer el ectrode
menber 26 i s gubstratdsdstah axgemidonthectai waierehaving ahiaroeiee of 80@ oimade

12 from for exanple out 15 inches to abpou .1 nghes. e outer
el ect rode. meldorT 260t 30 BN whlkshe Pdbme AERgate (o AoaS H RlBLe
pol y-silicon diameler. Plowdvaf the ShBREREademRebde @sSemblyd ¢H B sief to
separate segnents arranged in a ring configuration, Such as _multiple

segnments comiseeapsdithe wales Rizes PhsidpaidesBaNirg sfnont@rayfasepnbgwetionde
12 that i gcl : L.ple- t g O

segmont s B er oISt eRERTELY, tnedHher olBLES ARMUER AT widkr thelfine
an under | yi ngubsinaerd. niedresrbedssfrigodtlemposafers t the batgrledecimode Themban26

el ectrode nenber 24 preferably i.ncludes nultipl as ages 28
extend! ng { hiodEHdadHo sPRY e wametsrcd 5 bhrdhaedie R ges 0
formed in theyhaphd, tbolEMS Richdd td QholtN7SRAERSD THOEGEP eRRFolE erber
space in a plasma reaction chanber |ocated between the upper

el ectrode 12 28reénbrea sopinuansdeneippoie:g.18 coptinyaszsly-siicet 6hg) of @

f Lal | :
menbor 240anaebhinifneRRE fos TRARENG 218 Sa%RaeSeah s SRGhoM AT fiRG'e
crystal sili mnﬂgﬁmtim,mhmnh@lﬂﬁllawegmnw c@}lbﬁ&tﬁfcﬂbf&ﬁliodmy.! g p![ ﬁs nab

rocessi ng, ang a) so wear noot ur asha processin ere
P it 21 o parhatiBeNtSg iz WaReh e iade: 1 el yRaie oBETGsedthedy SLEPY
plasma- 25 exRosRdeTHEMBELSs, the k?grlneﬁ@qfre@r@cﬁy haoe edded, ReHiciBvedp OF

AN, for exanple. [0024] In the ustrated enbodi ment, the backing
nmenber 14 i nebcdethei b gexeelprpundeslyzg kanging matatiahiom exgposurestot endi ng

o o 58, PHE Yng gk EH Dl o e e R s
and the out epaetayes 28iexterding thratigh and in cSlespandancey withinditiplegas
backi ng. pl at 625G LI ERY i KRR IS PAEE i TG HERBSS 928 Neich
that a singl @ daekimng gkt rdrRloR ehameer lotafedtitAvéen IR ip®Telectrode

12 and the substrate support 18.

20 [0023] Silicon is a preferred material for plasma exposed surfaces of the
inner electrode member 24 and the outer electrode member 26. High-purity,
single crystal silicon minimizes contamination of substrates during plasma
processing, and also wears smoothly during plasma processing, thereby
minimizing particles. Alternative materials that can be used for plasma-

25 exposed surfaces of the upper electrode 12 include SiC or AIN, for example.
[0024] In the illustrated embodiment, the backing member 14 includes a
backing plate 32 and a backing ring 34 extending around the periphery of
backing plate 32. In the embodiment, the inner electrode member 24 is co-
extensive with the backing plate 32, and the outer electrode member 26 is co-

30  extensive with the surrounding backing ring 34. However, in another
embodiment, the backing plate 32 can extend beyond the inner electrode
member 24 such that a single backing plate can be used to support the inner
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el ectrode nenber 24 and the segnented outer el ectrode nenber 26. The
i nner el ectrode nenber 24 and the outer el ectrode nmenber 26 are
pref er abl yWa 20884483t 0 t he backi ng nmenber 14 by a bondiR/WROGIOR2LIE?

[ 0025] The backing plate 32 and backing ring 34 are preferably made
of a5 material that is chemcally conpatible with process gases used
for processing sem conductor substrates in the plasnma processing
chanber, and is electrically and thermally conductive. Exenplary

sui t abl e nat elécteletrhambeni4 bad tisesedroemeal eutdredarikliergembab26. The

i ncl ude al um.num ,al,um num raphji te nd SiC, 1 0026]..T
upper ol oct r JuPreteteBes 24 oo Hid Brlet BleckPls Marhel 28 Rt A
optional backitiagh&d [tgth%‘ba&km@ rAembei @bb? attitﬁfdi@ mytediad el ectrically
conducti ve el astoneric bonding nmateri al that acconmmobdat es thernal

stresses, and082¥nsTle bapkdag platki S Radibackiag rageidgrenseineally medeser
| ectrodegl2
e ectrodeg rﬁé\@néﬂﬁapg%lﬁb g &r%ﬁmp%%bl?%trpﬁt‘b éé‘eggé 358 Jofrglg)scgﬁﬁpg

15 el astoners her "surtaces ectro
i s descri bed seﬁmor@uatqmlsabstratesmﬂhnrplasmavpmte@sﬁg cﬁambeNoancﬁsO?S 577

whi ch . d ' f t t 27
one. embodi moReCTRAN oRg A coRduahen ey s B egrabrirkdhaldart
has a slightlpg Jﬁe@hérmé}%faiﬂébﬁiﬁg nemb&eT MR I, PurdRsi AR,
a material for the upper electrode 12. The grade of graphlte for

backi ng menb@raphitehged $iCoeffici ent of thermal expansion of 4.5 x

10-6 (F

To-6 (0013 JAOA T Bebralidde £ barbe bHERAR odHEBASKAL oy 2 rt
gr aphi t e baclkhagptierah eackidg tmg Bhavith & boitable fieemaby and ewdzmclaﬂyi s

subj ected to | ower stre ses .d

5 | bl
eer Ot or coBRTGVR ARG REio oo S AR A AR e TR gan be
| ess than CO@H‘E%G@ ﬁné%ﬁ%h@é%dd\elé@tﬁ@al% ﬂ@(WeénQﬁe Ubﬁer

shower head el ectrode assenbl because te can be an source

of particul ate@t:@'@deéﬁmamm@macklamatag%&aw mung/%l “dh@ﬂse@é
manuf act ygi nq 'ié’rﬁ&%sfor ﬁglﬁog%aﬁ{g[efﬁb‘?isﬁ Eé’é‘Sf‘?J 8r’eci?b<§‘é e H} .

i ntroduction O partlcu O re ace grap I
metal | i ¢ mat eebeibede fay. exaaipl&nmnuommwmvass UsS eedt, Noop 93,577, which is

mol ybdenum ?nrco?ylxlrg ted r%er}grneb()fr)efer\é\ﬁtlzecm i sré)n\{ijrgtye/ | nproved stability

[0027] In one embodiment, backing member 14 can be composed of
graphite, which has a slightly higher coefficient of thermal expansion to

20 silicon, a material for the upper electrode 12. The grade of graphite for
backing member 14 has a coefficient of thermal expansion of 4.5 x 10°° (°F)”;
silicon has a coefficient of thermal expansion of 1.4 x 10 (°F)'. As a result,
the bonding material used to attach the graphite backing member 14 to the
silicon upper electrode 12 is subjected to lower stresses during thermal

25 cycling of the assembly. However, for certain situations, a graphite backing
member 14 can be less than completely satisfactory in some embodiments of
the showerhead electrode assembly 10, because graphite can be an source
of particulate contamination, lowering the overall yield of the manufacturing
process.

30 [0028] One approach for minimizing the introduction of particulate matter is
to replace graphite with a metallic material (e.g., aluminum, stainless steel,
copper, molybdenum, or alloys thereof), which provide improved stability
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under extreme operating conditions and generates fewer particles.
Metal l'i c conponents are nore cost effective and easier to machine, in
conpar i sonWMO2M§EEI3 non-netal i ¢ counterparts. However , PGHUTZ8HYEHIBAg
a graphite backing nenber 14 with alum num for exanple, additional
probl ens need to be 5 overcone, including: (i) conpensating for the
difference in coefficient of thermal expansion in the alum num
backi ng nmenber 14 and silicon upper electrode 12; and (i)

i nt eracti ons weEenerineme raperatingranditiong asd geaacie¢hievar partiles. MoGHR)

ol a5 pr oco< R RAEES &rerBpuiashPeFtiF arE R 4o I caipai SO RRPERIEPs.
The plasma i &hé@ﬁ@ﬁ—?ﬁéiamt c@@rﬁt’etp’ﬁr!sy H%@QHfréﬂgéth% @'@ﬁhlté Batkiely Ng
ions, electrons, and other neutral species, such as radicals,

However , al urm@mket Wb eiumingms fer, examiie adsiioaal poblams peed inbe

L PO, R AL MR T M oA oo
m ni m zes al dnemahekpamsion i thardiurninem baaking ﬂmen'rtimnﬂemdfmlro@mm@emul d
e ounBeeRB oSl SHR R QR BBSefS bhbes A0
t hermal expangimipnugf t he backi ng nenber 14 and upper el ectrode 12,

gas passages 28 and 30 nove radially relative to each other 20 and
shift positi d8@2%Yur FiHgrine-sonigifingaas B@npiFe, Cihe plagmas C%b@r\d@ﬁﬂ ibf

gas Passage dfdel BEs HioBEr PR b BBrEL BF Bl BRI o4 0%

12 due toth Xpansli on vari es era |a ance
of a parti culmsnwts quassesgd of paftiatipidrimedcfutrioe gas, inckedingpiens etlecttansge

12. In other n . heating of the, upper, el ectrode, 12

passage noar AOUAREL IBSTRHeS SR 26 (SRS, HoBevVel, Gl isHE! rtber
normal |y nmovegrdwaeedhen egbééei*f'l%%\ﬁlfﬂrééslu\‘@ High- EBﬁrePQF&bﬁhe-%Bnia"}ﬁng’B%r
el ectrode 12 than a gas passage | ocated near the center

backi ng memb®fasme, £30 Nip@ede 2Egoiicaneamoundoé awmgumfbxogaedre maffet i al s
wth si ar

backi ng 8 PPRUEE, & Bleess thatTiRuz63 BRM G hbridl palisfsiRih
passages 28 ghdmBer haiwaine aneld@doentic mcﬂtanwoﬁdéfeoﬂsecla&mba- remain

SRR A, S LA P AT I
materials w yhp30{O @@@ﬁﬁ (PreAREBTAF EXbRREISH b@%b&fa%kﬁbﬂhéﬁm%i 14 and upper

coefficients of thermal expansion, additional conplexities occur. For
exanpl e, al uslestiedads, fa% Besgaces @8tansk 30 ﬁ'@ﬂﬁrﬁidl@%p@'ﬁw@ﬁo@ﬁchmhﬂlo 6

F)-1; t f
14 x 1028 (A R i ARG BaRETEof Skiibierthe BRI oy SYRARSH 488 ©
expansi on napagsege 28/dilativertalth® cemtebbithe circulal udpereletieade thdeato of

28 and 30 and dat i t t hat
Goner at od-at HEAL SRR A e Do AREH PAB e el et HEa panictier
heated to el ¥§b9§s fréﬁrﬂhé%enteﬂr%@?n?b]udﬁe@ele%ﬁobb'ﬁs'[tﬁ@iﬁb? wbrds,
circul ar bac i ng er 14, incl udlgtg%%;as passages 30. 2B is an

enl ar ged vi eUpom hﬁalmg pi taegmepalgg 2,5 gaglpassage near the outer
25  periphery of the upper electrode 12 normally moves a greater distance

relative to the center of the upper electrode 12 than a gas passage located
near the center. If the backing member 14 and upper electrode 12 are
constructed of materials with similar coefficients of thermal expansion (e.g., a
graphite backing member 14 bonded to a silicon upper electrode 12), gas

30 passages 28 and 30, which are concentric at room temperature, remain
substantially concentric at an elevated process temperature. However, when
forming the backing member 14 and upper electrode 12 of materials with
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1030 (as indicated in FIG 2A) which are circular through holes at an
anbi ent tenperature. For this enbodi nent, the backing nenber 14 is

al umi num aW® 24pgsS4é] ectrode 12 is silicon. The dashed RFYS20E82198HB
in FIG 2B represent concentric circles passing through the center of
gas passages 28, 30, respectively, indicating the radial position of

each gas passage. In this 15particul ar enbodi nent, gas passages 28, 30
are msaligned (i.e., the center of each pair of through hole 28, 30

i s non- conceniifrferenbcoefﬁcfierﬁs)of ﬁtermbémmstompédnaoml@orrl-‘mexiﬁemdmmm.l &or

backi nber 14 trode 12 . -
S8l | onment SRS RuRinin ek BleaBRRh FLEEHA Srafsehdt Rt IF 6P bne
backi ng nenbeyilichh h@a@da nm@le@n@li@ﬁweﬁfﬁ@erﬂt%ﬁtmm{weﬂpﬁnmbw 2% 1f° rhgse

conponents. However, % passages 28, 30 are positioned, sized or
shaped, such Thintargme ef%ebﬁéﬁﬁﬁgleﬁé%?"ﬂaﬂ %ﬁanﬁaw%mwa%@r@

are heated { branBRRCIELCHRIALAHCA IXRADAASIIR 98 Uhd shoars .| Dt veen

about 80C an gas passage are substantially
concentric, em:cotrinm:tatlag steamstfdsGes #@t aregendratednatrttie bonged ittedadeng,

t he dashed B; 2530 LG, al | di ff t
arounts. - sucH AN RERT BeekPas 12l AeEr s Hevrd Brmpbialties; o "
enbodi ment, gbbFAUIRIGITA NasPAEE s cFBuldRHadéh@hRnBerald, HeasdbiRg gagrbi ent
tenperature, the dianmeter of the through hole in the aluni num backi ng

nmenber 14 i s Pagsages i Fic. 128 igan enlenged viaw ghaiufinisarfepaseagan d8xmd

al ways ovgr| ap (Qgﬁmﬁ@é}eaﬂﬂf@t%ﬁ@%?ﬁ“&%u@?%r%h ﬁlh‘c:JYe%taqqan?’é?nblent

tenperatures, as seen In Gh 'heap ing to
process tenpdempearayret Fordas emimdagmt @@, batRinganemberri 4 & algrmmhmasd

i ndi cated by the rad al Slt e a cat ed b
t he dashed ar“@?erzngC ragfh 15-) '@” gasnfg ‘3?%& g@ ﬁfét-Tn ?B fépresent
enbodi ment s, cbRgerithE @lf'él@s bﬁésﬁﬁ? ﬂﬁou@@tﬁéaéén@eﬁ of s%sééglésa% @, the
i ke, such as a sem -el tica radi al yelongate as seen in

FIG 3. [oosa:]peﬁzgvelwludrpamgatmrﬁdlal positioEokerrhams parsagas Ipkisage 30

in the a g

in the S|L|$| c@%mﬁgﬁﬁﬁ%éa%éaéﬁegsﬁgoﬁgﬁhéﬁgggagasSag(aa&g&)gr

ef fecti ve toepcieypainof threudldholee?d, dﬂnmhomnonéemnq:)baeifmet)/\atehmblegas
passage 30. num conponent

P T aor i ne- ASRPSRAThg Fga8 Grbdler bagsd Frember 13 arta Shllar ugper

electrode 12, the degree of mlsal:gnment increases in the radial direction from
the center of the backing member 14 and upper electrode 12 to the periphery

20 of these components. However, gas passages 28, 30 are positioned, sized or
shaped, such that when the backing member 14 and upper electrode 12 are
heated to a specified elevated process temperature (e.g., between about
80°C and about 160°C), gas passages 28, 30 are substantially concentric, as
ilustrated in FIG. 2C. In other words, upon heating, the dashed arcs 28B,

25 30Bin FIG. 2B expand radially by different amounts, such that they overlap,
as seen in FIG. 2C. In this embodiment, although gas passages 28 and 30
are misaligned at ambient temperature, the diameter of the through hole in the
aluminum backing member 14 is sufficiently large, such that gas passages 28
and 30 always overlap between ambient temperature and at elevated

30 temperatures, as seenin FIG. 2.



generate unwanted al um num fl uori de byproducts. This configuration

can advant ageously reduce the exposure of the al um num backi ng nenber
14 to a f|WOHMBYAs and/ or radicals. During plasma prifcE8s0HgP21989

fluorine ions or 15 radicals may mgrate through gas passages 28 and
react with alum num Thus, a radially |arger alum numthrough hole
configuration increases the diffusion length of an ion or radical,
reduci ng the probability of interacting with the al um num backi ng
menber 14. | 1{0032]erUpar kiRating te adnakimum aragess taraperature the gaglpassbges

20 exposed. ainnaeatrbielid 88 b PL 07 il roifioRio? 385 SAs e

can reduce amphspagd 8§ &hincatm By thez@agHed 603@28@'[ S(DID iroF 1@ 200 num
fluoride particles in the asma processi ng chanber. [0035] In a

preferred enbl®@33kndn gterng %B@?'“@r@ot’frﬂ%ﬂﬁoq@ B‘P@S@ﬁcﬁﬁ)ﬁ@“%rﬂ?@r 14,
h I

2Smateri aP sQreaer b 1R IRer A ard s B e R ARER UEJREE, Apeonin
backi ng marrbé’rIGla and upper electrode 12 are configured to mnimze

| tt t | ast 36,

Bl e, "an olaBileks BLBERAATE Flabert 2hd g8 18 aft pitidead RNty ot or

of annul ar rengsRaEMm wHMemﬁeﬁend i$ Rrgertthgn &wéam:pasﬁagéwnnme gioser
14 with the depth of the recess defined by 30 walls

Alternat i veI VPP?h@EP@‘é% 425 The siagofifae pas ARssAgenq ﬁ@fi@ﬁb‘é‘? topreyentdhe

12. The ¢ d?@% ro ric
bondi ng materl a @?é&a%ttac wgy fgﬁag‘%%as gnvé?%%ﬁ%’?d%r?%%ﬁ%g

pl asma pr ocexpomeroéantadnminhm cm”epmmmm ﬁmﬁna—dzdrﬂamrr@tw plasrﬁa@an4
an electricall nduct Vv i n ct_cont a

backi ng. menbSPRSAEAHTARES AN Hieride Aybriicls S FoBibwalibl et o
nmount ed near at:m@ntagémmwe%luced@@esaéomobmékalmﬁmmﬁﬂb@ékl nitineb e PIetH
el ectrode 12 to inprove 5 RF conduction. Additionally, e conductive

menber 42 i mprfbpese moscnerciedisg! %@WP'@%G%%SS@QT@H%@PG RS hd

upper el ggtr [ ts.
ot er b, | (RG0S mey FiERte A Bh Yl ha3Sod s LA REac U ATRRIA
nenber can afrbummmmwlytla@ecahnmuanmitme@hmodza(ptzrrf@umttodluecneasehmmal
cycling of t eletroeasserrb .10 Fqr .ex | e he fl.exible .
conducti ve shdor 3278 gl eleirs B GabiifLonftragefio witn
gasket), pr eirﬁd @Ibhynmﬁcdﬁcﬂﬁg hGhbererp Mt@Bér WordsNg radisigy lafdgdy 3Imindm
anot her enbodi nent of the upper, el ectrode 12 and backi ng nmenber 14,

as il lustrat &4oygh holeregucqaq edineiaf sighhEamdena ar Esigsis e plasma 10 an
D P en 8 OB SRR S0 a0 TALE ORRe BTSRRI biEe 2
annul ar reduce and preferably minimize the generation of aluminum fluoride particles
in the plasma processing chamber.
[0035] In a preferred embodiment of the upper electrode 12 and backing
member 14, these two components are attached with an elastomeric bonding
25 material 36 as illustrated in FIG. 4. In this embodiment, the backing member
14 and upper electrode 12 are configured to minimize plasma attack of the
elastomeric bonding material 36. As shown in FIG. 4, an elastomeric bonding
material 36 is applied in the interior of annular recesses 38 that extend into
the surface of backing member 14 with the depth of the recess defined by
30 walls 40. Alternatively, the recesses 38 may be located in the upper electrode
12. The outmost walls 40 of the recess 38 can protect the elastomeric

bonding material 36 from attack by the plasma environment in the plasma
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flange 44. This flange 44 reduces exposure of the el astoneric bondi ng
material 36 to a plasma environnment by shielding the el astoneric
bondi ng naW@r%"%ﬂmgfé:‘fromthe ions or radicals in the pl¥sHES2007/021989
Additionally, to increase the amount of contact area between the
bondi ng material and the backing 20 nenber 14 and upper el ectrode 12,
bondi ng surfaces can be roughened or textured prior to applying the
el astoneric bonding material 36. [0037] As described above, when a
conponent, surdcessindeapieckimieramiprdiment idustigipein Ele &, Bodiedircallys

" q . _ :
heat o0 0,0 SRR BBEEFIIR RIPEERA i LRI B, P o
conponent s widppes elctrade d2efThedoaduictivef meméen®? ismpanizdaeaatiee bonded

e.g., a graphite backin er. 14 and a_ silicon upper el rode
1) % Upon heéringera A0S AEe BACHiag<nager 4 apd 0P SPgledndd i Mbrove
bondi ng_mat eiR@boddiciibA! WeRiioRERAUIE ORI a2 ipgiReas Besi m | ar
anount of thermal expansion. However, it two conponents wth greater
di f f er ences icon@actidndreteeer fipmbatking mestder ddanduppee elestradd 1@ . e. |

al um num and silicon), .upon, heatin a_non-uni f.or ear i s

onor atea 1 A ERE bro g BRyER s i PRPpHfS Prdiafftly. the E8Ralcive

di fferent ratngembér 4Dprexible guanshatnhe rsmisraaplcomimadatd\Be

2008/ 048543PCT/ US2007/ 021989 ci rcul ar_al um num backi ng nenber 14p"ys
e

concent ri cal IGPNEBFRAERIGLSRPARSIAB AU oIl ey EfgeR tae elacirgde agsem
shear stpgss F%S&Q@R%én ﬂ’é%lé(‘coﬁglgkgirvggg@f?ggffif‘baége iral HPetélFé;t er

of backing ne r upper e Is mnimal "at an el evat ed
processi ng t gapketdew. eRF gaskath preferably otade gistainless steebort the likEuni num

Chan- t e out 903y (B bl RLor iR Hbe ot T2 2o HAERRY °"

resul t, when nidiabémp, matiRistrate iAAGHeNthedacking membating sbepriséd ness
occurs in the outer peripheral edge of the backing nmenber .14 or upper
el ect rode 12pefip@era! emules fangecte and ihe HBRPSRRIEEQsenkd] ERMPUESEf Rat est .

10[ 0038 | ' = | ' oy
backi ng. KRmb B R Eb A RSB AE LIRS B Rt MY pél el tdler
vari abl e el afaogmd#i dhisoitatigegtdnmedecesexBBurddtikreiasigmasc pasdiages 28,

30 are not shg . shown. _t he. t hi ckness .of . t e [ ndi ng
mtor ol 36 PR Fdo X RER e e oRSHO ShiPistaife FIBTBREE pEndRe

ef fective tonaeRamBBdedm tieidnk o Fadicals retie plasihar Ad8RBNEIBeS Hceshday

t hermal expansion. In the enbodi nrent shown in FIG 6, the el astoneric

bondi ng mat ef&@MauNt &f qopfantama briween e berdieg material@ngdbR PAgKIR@nber
e B RS S S A2 MRS A TR
i s thickest teduretipgioota applpegitihdhelaatonsztpsbwidingamiateripl Bénmber 14 20
and upper el ffféfﬁdeﬁ\slgescribed above, when a component, such as the backing
member 14 or upper electrode 12, is heated to an elevated processing
temperature, the outer portion expands to a greater degree than the central
25 portion. If two components with similar coefficients of thermal expansion are
bonded (e.g., a graphite backing member 14 and a silicon upper electrode
12), upon heating, the shear stress applied to the elastomeric bonding
material is limited, because both materials undergo a similar amount of
thermal expansion. However, if two components with greater differences in
30 thermal expansion coefficients are bonded (i.e., aluminum and silicon), upon
heating, a non-uniform shear stress is generated in the elastomeric bonding

material 36, due to the different rates of thermal expansion. For example, if a
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[ 0039] In general, conmponents with srmaller dinensions (i.e., |less
vol une) under%o a small er anmount of thernmal expansion. For exanple, a
circular aP@APRIHBHEMber with a 12 inch diameter expandRCHUHHIHI2]80
approximately 0.027 i nches when heated from anbient to 200C, a
circular alumnum 25 nmenber with a 2 inch dianmeter expands radially
approxi mately 0.0045 inches when heated from anmbient to 200C. Thus,
it has been determ ned that by bonding a smaller alum num nmenber 14
to a silicon GisPler abinipumdiesking membeel4 i eansentricebnbendpdlataeiraliarse
needs to acc Lani L t wor ds,
I nstead of b%ﬂg}pﬁ ﬁgb%ggéégi?’etbf\é gg's‘:l@é%%% tﬁ%%ﬁa?%p ééﬂ: 5@,&?{{

al um num backnhaigrige3thesaritte benienof backing menties 151uarh<auppe:téiectml:me12 is

el ectrode 12 can be bonded .to nultiple snaller eces nm num
G e Ceach” DI 4 28 evaied aiacesla St RRAtTRe e gsdhe PuleT Goraneor

el ectrodesit thé alpARGRbdcRihg MEBEr 14 uhBéreBesadbrg bF‘Ql"n\ShﬁtJéﬁ th@frﬁ§[e

undergoes a snaller anount of thermal expansion. As a result, the
el astoneri c expansign thantheautgearionsobihesilisanupper elpalreds 13edsee of

h t
Shee 511 o5 W RBRGE A R B,
backi ng nmenbér ;}hbﬁlomﬁ&r:hentpfhe\néiladlgecmmfﬁ b?)ddr&gmembe;gplc& 1ufipec elec{rgds 12CI
t shown). [Eor ex e e backi.n er is conprise
g?szagiefcm)aws%r% gflg‘ewq(:ﬁa%qrq‘nﬁi @W%?%f&'ﬁ%ﬁnul ar ri ngsnpl nner
ring 48, 141 dgbes J' nQIGSQi III@é'inté’éJé RFodsLdtdtional visw 88 WicdiBr Eé&lngzﬁ}enﬁﬁﬁh

concentric ring can either be 10 conti nuous (not own) or
separate seg rérhandad ﬂ‘aﬁgér@man uppern elgctoasier 1 withei \(ﬁﬁlablerﬂaﬁ@ﬂ@rﬁiﬁodl ment

nexagonal - shoneing: R BRE ficRRERlasd 3l Rl SFasdlo BbbbRfs: o

t he circul ar showh| terthickoeessadf tha eldstgnemonibavdirgtmatéd 36 id varded, such
alternative %@t?t% rr%rq tunn‘énrlrrli lékrn%tsg?scla ec'fllvg to gcccgnr]]r%oggt%knon uniform shear

15  siresses generated by thermal expansion. In the embodiment shown in FIG.
8, the elastomeric bonding material 36 is thinnest near the center of the
backing member 14 and upper electrode 12, where the shear stress is
minimal due to thermal expansion. In contrast, the elastomeric bonding
material 36 is thickest near the outer peripheral edge of backing member 14

20 and upper electrode 12.
[0039] In general, components with smaller dimensions (i.e., less volume)
undergo a smaller amount of thermal expansion. For example, a circular
aluminum member with a 12 inch diameter expands radially approximately
0.027 inches when heated from ambient to 200°C; a circular aluminum

25 member with a 2 inch diameter expands radially approximately 0.0045 inches
when heated from ambient to 200°C. Thus, it has been determined that by
bonding a smaller aluminum member 14 to a silicon upper electrode 12 , the
elastomeric bonding material 36 needs to accommodate significantly less
shear stress. In other words, instead of bonding the upper electrode 12 to a

30 larger, single aluminum backing member 14 having a continuous surface, the
upper electrode 12 can be bonded fo multiple smaller pieces of aluminum
(i.e., each having a surface area less than the surface area of the electrode it
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15menber 14 is a single piece with a non-uniformthickness across its
width, to inpart flexibility to the backing nenber 14 during thernal
cycling (g%® 398%M83és 28, 30 are not shown). Simlar toPGTES2007/021989
configuration with nultiple pieces, the thicker segnments 56 with the
sanme thickness, of reduced dinensions are subjected to a snaller
degree of thermal expansion. In this 20 enbodi nent, the thicker
segnents 56 such as a circular plate and outer annul ar sections are
connect ed t ogebhededito)t whichdr whickaach isdigdeaitsedBundargbesa strizliar

ot o e A S S LB B L RefSHE TGRS
el astoneri ¢ ly@disBjedRicen Aémalferdehdtof SMREABIre RN fédPrct loeahot her
enbodi nent, not 25 shown in FIG 8, concentric or helical grooves can

fornmed i n badkiiviguakniees during heppahax@ansiPBas to accommmodat e t her mal
. e e
expans on XHINE PO TIE By B T AP e

effect of 'th ki ng” ne erra n tion
duri ng sem cdddeachaf whachecompisesseimgjtiple pieceSXGhd\NasddeeEmadisbown).ri c

pl asma etch ste uf actured by Lam.Resear.ch rporatian cat ed
P Fremont . EAT KBTI Ha-Brotebaemhes 18 5 faprisey of & Brolar pate 474
2008/ 048543PGliisié QBALERAE BAnGaPBR Y, Iirmér%tgw Migd189ing\50), ald @RtdMngor
an al um num backi n nber_ was conpared with that froma graphite

nme
backi ng memb&2. aaﬁﬁwnﬁn pl® .| Fedhcangesir ringhe,t28s 62 caerasthpepe or med
b | aci a LI | | QQ:..qystem
siympl ar ? g tﬁéﬂﬁ%n |Sg(hbg%%%?{q%EP@@S%{@@@?%@%EEE¢%g'gggi ng the
waf er with acpn'f‘ngmafion.etti the %rhbﬁdiment%owﬁa;ﬁl@dﬁjd?é baclémg:hie;rgberMis
process. For multiple_tests, the si]icon wafer rface was the
el yzed i FORSES ! SLITA heXRaonPLaaRge e iR ogiet pines s
| arger than Qh8Se®M smpbiaih dirﬁ@laf‘ls'ﬁrﬁfquréﬂon%rﬂa'cﬁinﬁ rASEBES14 1 he
di fference between the nunber of particles on the wafer before the

pl asma proced@04ild lafaresitarnativel embediment iltistrster. in KiGs8ethe backing e 1,
T A
impart flexibility to the backing member 14 during thermal cycling {gas
passages 28, 30 are not shown). Similar to the configuration with multiple
pieces, the thicker segments 56 with the same thickness, of reduced
dimensions are subjected to a smaller degree of thermal expansion. In this
20 embodiment, the thicker segments 56 such as a circular plate and outer
annular sections are connected together by thinner flexure segments 58, such
as thin rectilinier or curved segments, which are configured to accommodate
thermal expansion, thus reducing the shear stress applied to the elastomeric
bonding material 36 during thermal expansion. In another embodiment, not
25 shown in FIG. 8, concentric or helical grooves can formed in backing member

14 to provide areas to accommodate thermal expansion.

EXAMPLE 1

[0042] Tests were performed to determine the effect of the backing member
30 14 material on particle generation during semiconductor wafer processing in

an EXELAN ® FLEX™ dielectric plasma etch system, manufactured by Lam

Research Corporation, located in Fremont, California. For these tests, the
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Material Particle Adders (>0.09 pn) (median) G aphite 25 Alum num 9
[0043] Wiile the invention has been described in detail with
reference WO W8P fi c enbodi ments thereof, it wll bePEHHRPEARINY
those skilled in the art that various changes and nodifications can
be made, and equival ents enpl oyed, w thout departing fromthe scope
of the appended clains. Wat is clainmed is: 1. A conponent for a

pl asma processi ng apparatus for processing sem conductor substrates,
t he conponentgenerationifparticles over 009 imdor ae ausnintanbacling rpembar wayg  of

I S e e N D T
openi ngs | ocaj#fers2t THE febRreéte geridimbd B PIAdiRa 300TMARSSIddn wafbf MGE;
plasma processing system, similar to the configuration in FIG. 1 and plasma
5 processing the wafer with a process recipe similar to a semiconductor etching
process. For multiple tests, the silicon wafer surface was then analyzed with
a laser scanning device for the number of particles larger than 0.09 pm to
obtain the number of particle adders (the difference between the number of
particles on the wafer before the plasma process and after the plasma
10 process). As seen in Table 1, the aluminum backing member generated
fewer particle adders than the graphite backing member.
TABLE 1
Backing Member | Particle Adders
Material (>0.09 pm) (median)
Graphite 25

Aluminum 9

[0043] While the invention has been described in detail with reference to

15  specific embodiments thereof, it will be apparent to those skilled in the art that
various changes and modifications can be made, and equivalents employed,
without departing from the scope of the appended claims.
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a second nmenber bonded with an el astoneric bonding material to the
first nmenber and having a plurality of second through openings
corresponding to the first openings, the second nenber having a

second co fp;ici ent of .thermal expansion greater than the first
coeffici eM&%@ﬂ%’—s Siexpansi on; wherein the second openings

are larger than the first openings and centers of the first and

second openings are msaligned at anbient tenperature and the centers
of the finst aAGOTBOBRR DR RRRGE PHAFES PAAPEATAYS SicPTares Bhos or

togeth he[ get?icbﬁdddﬁ(rjslmtaétraﬂ;éﬂ@g@b?ﬁpdhté@ﬂcdrhﬁisfﬂgﬁ_St atnd secotnd menber s
are neate 0 a_predetermned el evated. processi ng tenper ure,
wher ei n: a firs{ynerpRer SaWRY ﬁ&“fﬁﬁyPﬁfé’g?‘ﬁF% %%wags’é%ﬁfﬁh@ewﬁéhi ngs

in the sepgify ARERE2-ApBsSdHSRBENE lal i¥stcoBfieRRhf dfthamiriNekddsioh! e and
second nmepbers are heatded%&f? t he g_r edet erm ned el evat ed processing
t enper at upst openings logatgd atpifierariyAdabRsions 8coat e WiRES exposur e of
the second nmemheecdrd MePbastBhded With @Rrgdtemeric bondirgihateha t6 et
opent ngs are non- rcu t he secon openi n

iehad et &

ar: d% _are _

seni - el | | PEMP&T ahbadng,a plusglitapf %PCé'P ek PRENE rresponding & therfisst
openi ngs b;ﬁbr{irh'g%, fHer s%ﬁ:oﬁdﬂﬁe&%@ﬁﬂviﬁ@ﬁ'@@é&d&fo@ﬁi@%hﬁéﬂtb{erﬁ?ﬁl exstineengas
di stribution passages,; . T%gq%@}he second nenber is conposed of a
met al ; greater ifan t ﬂ@rsééﬁ?m?ie MALXPERTNEed of al umi num
mol ybdenum  coppérein thk akBdrRSshepinglare RFgeR iPYBe fiRebE&TIngsddnd centers of h)
the first nenber is copposed of a1¥ﬁn-qrtalch material. 2 @he
component MEfAIrdiaA#PIONAARENENGE Y2 NisAienad FtAMbiRHRAPGTalUE RREIR CERE'Y b)
t he secongr (A8 AREENd SectindBpBHiAYs Mol CadiAlIFRMERIé ciBberabgdtherddusib Eietingl
the first nmenber is a sLllconEEIate and the second nenger _s(?n
al unmi num %pgpél_on when the first and second members are heated to a predetermine

elevated processing temperature; wherein:

(a) the openings in the first member and the openings in the second member
are substantially concentric when the first and second members are heated to the
predetermined elevated processing temperature;

(b) the second openings reduce the exposure of the second member to a
plasma environment;

(c) the second openings are non-circular;

(d) the second openings are semi-elliptical holes or radially elongated slots;

(e) the openings in the first and second members are axially extending gas
distribution passages;

(f) the second member is composed of a metal;

(g) the second member is composed of aluminum, molybdenum, copper,
stainless steel, or alloys thereof; or

(h) the first member is composed of a non-metallic material.

2. The component of claim 1, wherein (a) the first member is silicon and (b} the

second member is aluminum.

3. The component of claim 2, wherein the first member is a silicon plate and the

second member is an aluminum plate:
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(a) the elastoneric bonding material is applied in one or nore
recesses fornmed in the first nenber, each recess having walls adapted
to reduce the exposure of the eI astoneric bonding material to a

pl asma envi r onnent t he el ast oneric bonding material is

applied in one(@ﬁh%'ﬁétorr@eeeeew ARl isprplird 1800800 MEERTRSPSSESach

recess haydr@d wihbslrﬁmm E4ehrBELathalING WD Q8AtEd & reble PleaxbedtRe i C
bonding material to a plasnma environment: or (c) the second

nenber Coﬁ{)ﬁhp%t%\er%%mng raateRA 49 ABIaSEIE SNEPEMERY ange and the first

nenber conpri s@s tife PBEIRRAE BbndikE ﬁ}%%r%i)iafdpghgoeiﬂ oh@ offFoPe MickBsdshe
flange, which is adapted to reduce exposure of the el astoneric

bonding mrBER i theserons| Memkek Rash HeRENPaYIN0 WHS asgpisddp feiLog e

conponent efostitePbftha elabiefidhg boRGRP hriatdrRBtcAdpiabBs bhlifdHmeant,nduct i ve
nmenber nounted between and in direct contact with the first and

second nember s{¢)§1eriReond memERCOBPrtas A PdRlly fiienging rereheraiilange poe

menber i SiGFRs&GHb& coffpritts 898 rﬂ&éﬁss@bn@u%d@uﬁé@%meﬁé fléhge,
peri pheral edge of th irst and second nenbers. The caonponent of

t he
claim3, Whishd§adaptedto reduqeagxppﬁléreéaf H‘@t%@%‘?rﬂﬁr'%‘?ﬂmiﬂgg“ﬁt&f@rtPélp'W a

vari abl e ghiiekRespinehd 86tdri@st 0 conpensate for a non-uniform shear
stress generated in the elastoneric bonding material when heated to

the predetermned el evated processing tenperature during processing

of sem copduct Pre 84St SﬁcléanB further comPlisihd8n fele&ﬁkal glctRed
second nmenber are circular plates, concentrically nded, and the

t hi cknessM§MbeRmoENigs bEMEaNANSJRA dirac) crRalestwik thpélr%mi &8cqn mehersal
direction of the first and second nenbers, the thicckness effective to

conpensate for_a non-uniform shear stress generated in the
el ast omer Pc bohd FRMPRIREEF Plttaifrh wheeaid e tHupiveIneRmkIds RBREES % g

t enper at Us® RF Gath& FRERARAA Imdtntdd fiaa beriph@bRidaelof theSREIARE JERGRET
has a non-uniformthickness across its width, adapted to inpart

f1 exi bi | i P$MPE he second nember during ther mal cycling.

6. The component of claim 3, wherein:

(a) the elastomeric bonding material has a variable thickness effective to
compensate for a non-uniform shear stress generated in the elastomeric bonding
material when heated to the predetermined elevated processing temperature during
processing of semicenductor substrates or

(b) the first member and second member are circular plates, concentrically
bonded, and the thickness of the elastomeric bonding material is varied in a radial
direction of the first and second members, the thickness effective to compensate for
a non-uniform shear stress generated in the elastomeric bonding material when

heated to an elevated processing temperature.
7. The component of claim 1, wherein the second member has a non-uniform

thickness across its width, adapted to impart flexibility to the second member during

thermal cycling.
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