FI LM ADHESI VE FOR SEM CONDUCTOR VACUUM PROCESSI NG APPARATUS
BACKGROUND [ 0001] Senmi conductor vacuum processing apparatuses such as
pl asma processing 5systens are used to process substrates by

t echni ques including etching, physical vapor deposition (PVD),

chem cal vapor deposition (CVD), ion inplantation, and resist

removal . One type of sem conductor vacuum processing apparatus used

in plasma processing i ELNIRDHESIRACFORKSEMMTONDUCOTOR ni ng upper and
bottom el ectrodes. An electric field is established between the

el ectrodes to excite a pVéCdSEMPBRCESHING ABPARAHES st ate to process
substrates in the reaction chanber. [0002] In the field of

sem conduct or processi ng, vacuum processi ng chanbers are generally
used for etching and chem cal vagpicRepgsuNpon (CVvD) of materials on
substrates by supplying an etching or deposition gas to the vacuum
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5,262,029 and 5, 838, 529 whi ch are incorporated herein by reference
in their enfhRlisatpn obapREeldnthe gas tBé“%’@Bﬁlﬂi‘ee%Fst“HOtaﬁ’éaSEﬁas%eer in
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pl ates, etc. An exanple of a tenperature controlled gas distribution

30 plate foralled indudtiely caipjedadepiagdCh) anheleqtwacelotran sesewrnee FEHt s

thereof Canreggtors and components thereof are disclosed in commonly-owned U.S. Pat. Nos.

4,340,462; 4,948,458; 5,200,232 and 5,820,723, which are incorporated herein by
reference in their entirety. Because of the corrosive nature of the plasma
20  environment in such reactors and the requirement for minimizing particle and/or
heavy metal contamination, it is desirable for the components of such equipment to
exhibit high corrosion resistance.
[0003] During processing of semiconductor substrates, the substrates are typicéﬂly
held in place within the vacuum chamber on substrate holders by mechanical clamps
25  and electrostatic clamps (ESC). Examples of such clamping systems and
components thereof can be found in commonly-owned U.S. Pat. Nos. 5,262,029 and
5,838,529, which are incorporated herein by reference in their entirety. Process gas
can be supplied to the chamber in various ways such as by gas nozzles, gas rings,
gas distribution plates, etc. An example of a temperature controlled gas distribution

30 plate for an inductively coupled plasma reactor and components thereof can be



found in comonly-owned U. S. Pat. No. 5,863,376, which is

i ncorporated herein by reference inits entirety. [0004] A plasma
proceSSi ng system wherein an antenna coupled to a radi of requency (RF)
source energizes gas into a plasma state within a process 5chanber is
di scl osed in comonly-owned U.S. Pat. No. 4,948,458, which is

i ncorporated herein by reference in its entirety. In such systens,
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[0006] With regard to plasma reactor components such as showerhead gas

distribution systems, various proposals have been made with respect to the materials

20  of the showerheads. For instance, commonly owned U.S. Pat. Nos. 5,569,356 and
5,074,356, which are incorporated herein by reference in their entirety, disclose a

showerhead of silicon, graphite, or silicon carbide.

SUMMARY
25 [0007] In an embodiment, a bonded component assembly for use in a plasma
processing apparatus for processing of semiconductor substrates is provided. The
bonded component assembly comprises a support member having at least one load
bearing surface to support a component. The component supported on the at least
one load bearing surface has at least one surface exposed to a plasma. An
30 elastomeric sheet adhesive joint between mating surfaces of the at least one load

bearing surface and the component allows movement in a lateral direction of the



conponent relative to the support nenber during tenperature cycling
due to m smatch of thermal expansion of the support nenber and the
conponent. [0008] In another enbodi nent, a nmethod of joining an
assenbly for use in a plasma processing apparatus for processing a
sem conductor substrate is provided, 5which includes applying a first
surface of a sheet of uncured el astoneric adhesive to at |east one
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20 A plasma is generated from the process gas in the reaction chamber above the

substrate, the component having at least one surface exposed to the plasma, and the
substrate is processed with the plasma.
[0010] In another embodiment, a component assembly for reducing particle
contamination during plasma processing semiconductor substrates is provided. The
25  component assembly includes a support member of a plasma processing chamber
having at least one load bearing surface to support a component. The componenf
supported on the at least one load bearing surface has at least one surface to be
exposed to a plasma. The component assembly includes an uncured elastomeric
sheet adhesive to be cured in a joint between mating surfaces of the at least one load
30  bearing surface and the component. The joint allows movement of the component

relative to the support member due to mismatch of thermal expansion of the support



menber and the conponent after curing, wherein the sheet of

el astoneric adhesive is a filled, heat-curable, unvul canized

el astoneric silicone sheet. BRI EF DESCRI PTI ON OF THE DRAW NGS 5[ 0011]
FIGS. A and 1B illustrate enbodi nents of reaction chanbers in cross-
sectional views showi ng ceram c and quartz vacuum parts and substrate
supports for pI asnma processi ng appar at uses. [0012] FIGS. 2A-2D are
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application o an el ast ric sh esive between a | ower

10el ect r odeisarfdled, sabsirbit cinyujspoirtd elfsdoigic sHicGse sigAt- 3E show an
enbodi nent of a conponent assenbly conprising an optics tube. [0014]
FIG 4 illustrates enbodi nents of a sheet adhesive having different

copl anar properties. 1HRIEFDESCRIPPIONIOBTHE PRAWINGBOdI ment of a
sheet adheS| ve haV| eI evaigael(ﬁn jogs. [0016] FIG.6 !l ustrat es

embodi meht sl 1k nrrajeemeadimenisplagactiop §hambers (g crgss-
i T ustrat essé@ﬁoﬁﬁb&@l}s @H&Wlngfceﬁﬁ@ﬁﬁtqﬁﬁbgﬁuﬁﬁ a[rtg)gﬁtﬂubgtlrﬁe siéhports for

illustrates an enbodi mrent of a plasnma processi ng chanber conponent
bonded to aprksippprocessmgiopparglusds. an el ast omeri ¢ sheet adhesi ve.

20[ 0019] FI [60 ngﬁbﬂlbbuﬂrz?} Est%e%{egv% 5%&%&5&’&&8 tt‘a%y&’xf el%?rlo?%g?gi ment

of a suppor er su GAcured

adhesi ve prilmstritmghﬁmﬂpmnofbﬁn é)ﬁtomérwssheataélseswee)emaeﬁalmt i on
shown i Flg% %@kaféer t he co onent is bonded to the support nenber
wi th t hi pagieer foTRFTAGHERIYE. [ 0020] FIGS. 10A and 10B

illustrate foEsPSPIGKEGALDMSIRAY b SibAman of roodbsmAt as8émBly 26mpRERENENt
bonded to a support nenber with sheet adhesive.
an optics tube.
[0014] FIG. 4 illustrates embodiments of a sheet adhesive having different
coplanar properties. |
15 [0015] FIG. S illustrates an embodiment of a sheet adhesive having elevation jogs.
[0016] FIG. 6 illustrates embodiments of sheet adhesive in various shapes.
[0017] FIG. 7 illustrates an embodiment of a sheet adhesive. ‘
[0018] FIG. 8 illustrates an embodiment of a plasma processing chamber
component bonded to a support member with an elastomeric sheet adhesive.
20 [0019] FIG. 9A illustrates a cross section portion of an embodiment of a support
member supporting a bead of uncured paste or liquid adhesive prior to bonding;
FIG. 9B illustrates the cross section shown in FIG. 9A after the component is
bonded to the support member with the paste or liquid adhesive.
[0020] FIGS. 10A and 10B illustrate a cross section portion of an embodiment of a
25  component bonded to a support member with sheet adhesive.
[0021] FIG. 11 illustrates a portion of an embodiment of a plasma processing
chamber component before and after bonding to a support member with a sheet
adhesive.
[0022] FIG. 12 shows a shear test result conducted at room temperature for sheet
30  adhesive Example 1.
[0023] FIG. 13 shows a shear test result conducted at 180°C for sheet adhesive

Example 2.



[0021] FIG 11 illustrates a portion of an enbodi nent of a plasma
processi ng chanber conponent before and after bonding to a support
menber with a sheet adhesi ve. [0022] FIG 12 shows a shear test
result conducted at roomtenperature for sheet 30 adhesive Exanple 1.
[0023] FIG 13 shows a shear test result conducted at 180C for sheet
adhesive Exanple 2. [0024] FIG 14 shows a fatigue test result

conduct ed afo0k8PCFri®ri4sheet a &dipas teserebiaduplacted at[18025or Ehdet adifzsishows
a shear test result conducted at 180C for sheet adhesive Exanple 3
after the f&Kigd3test. 5 DETAI LED DESCRI PTI ON [0026] Control of

particul at ef[(ﬁﬂ@} api®atsi BOwO R shdae tedihlchACRR Rt FRTROXNEW SRS aMREQE S
during the tabrication of integrated circuits is essential in

achi evi ng r Exkmpled aflevibedaligaadesdbbt ai ni ng a high yield. Processing
equipneng, such as plasma 10 processing apparatuses, can be a source
of particul ate contam nation. For exanple, the presence of particles
on the wafer surface can | ocaDETAILEDUPESQRIPEIONt r ansfer during

phot ol i t hogr nd etching steps. As a result,_ these partjcles can
i ntroduce dé@gg{s%ioﬁ? ngﬁlf“i%}}é}e CEBW%@P_OPHH YHRHS 035&_ C%"E‘{“G@f ures,
internetal dia@re@iddghd %_ﬁ&ﬁioﬁbf’i‘iﬂé?bﬂeﬁ Girdus & SOMABLH abhiB@fg reliable
resulting in the malfunction or failure of the integrated 1%C| rcuit

conponent . Pe0cE|ankebiaingtg Hhigh yiald. t Propesping pyapes hyek a3 plagRd mes ar e
comonl yor e}ﬁ{gé&% tagp&ﬁm'é,é“sﬁ)@a%%@abéoﬁ&e'bfk%mﬁé@ Emifdfi¥ .eﬁ&@xﬁﬁg@er
upper el ectrodes §n el ectrostatic chuck I'ower electrodes, optics

t ubes, gas ihejpresenresyf paridtlastonaghe wafeusurfach eanblecallyeli st gpatpan trepsferer ei n

referred to,as c nts., |f . the. consumabl e rt's lifetine.is 20
Chort |t hen s BRRTEE Bimand B i ohs » G et petts B T jndads
di el ectric abfebtsimobstice fRtirey, aictdaio ©fe Arupfuadeihermtabdelattib étyetfor RF
hours (tinme in_hours during which radio frequency power is used to

gener at e t h&HAbUGREFcoNEsE éli%% respilting i theapaliactignr failure of the integrated

15  circuit component.
[0027] Reactor parts with relatively short lifetimes are commonly referred to as
"consumables," for example, dry etch chamber upper electrodes and electrostatic
chuck lower electrodes, optics tubes, gas injectors, and other vacuum chamber
related parts, herein referred to as components. If the consumable part's lifetime is

20  short, then the cost of ownership is high. Components used in dielectric etch tools
deteriorate after a predetermined number of RF hours (time in hours during which
radio frequency power is used to generate the plasma). Erosion of consumables and
other parts generates particulate contamination in plasma processing chambers.
[0028] Component assemblies can be fabricated by bonding two or more

25  dissimilar members with mechanically compliant and/or thermally conductive
bonding materials, allowing for a multiplicity of function. The surfaces of
components can be treated with a primer to enhance adhésion of the bonding
material. To enhance electrical or thermal conductivity, the bonding material can
contain electrically and/or thermally conductive filler particles. However, the

30 primer and the filler particles associated with use of the bonding material can also be
a potential source for particulate contamination. Additionally, because component

assemblies can contain gas passages or other close tolerances, it is essential that the
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ot her parts generates particulate contam nation in plasma processing
chanbers. [0028] Conponent assenblies can be fabricated by bondi ng
two or nore 25 dissimlar nenbers with nmechanically conpliant and/or
thermal |y conductive bonding materials, allowing for a multiplicity
of function. The surfaces of conmponents can be treated with a priner
to enhance adhesi on of the bonding material. To enhance el ectrical or
thermal  confgis b thebindihH falPRTb \GnFBN &Y, bith tRAMLHR AR lr&R4iAT cal |y
and/or thermally conductive filler particles. However, the 30 priner
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systens illustrated in FIG a pl asna et system
i |1 ustrat edldln T chambgr d Ohpreluslesa inwee Elsctradsdd2 askiehsippoftd @ singlel udi ng

an uppeyr, el | t i.n rallel plat eactor .system 100
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adj ust t he Bdphaynper slectipdpdd2 eandhafisde 112 can be fixed. 15[ 00301 The
pl asma &t c t i tJ at j tacl ol der
32" pr ot di e n The o3 3! Gehneea G R HER R PUBSHIE G
mechani cal G2ampvidi3 ah BF bidsanpisnigstiateesuppdrst tladreonvinid laeméchanisal idamp

backcool ed. ce of, ener for maintai nin i gh densit e.g.
o 1017 P REHEREE IR R TR Rk e, £ sctied Ttk b3 0
power ed by raaistidisdd kigRBesttyieg. @D 04 joadte®) Basivape dRaemB& si@ hi ng

circuitry inducti vgﬁ/ couples RF energy into the chanber 101 so as to
provi de a HFRIGEHYE BPvreae surisble hsayese and svitallssRE impesBree vacuum

punpi n@oappastekitg cikQfitryRidtRie 'da)qprfempieﬁélg{/ iRb (1R chbiiBeCIABGE Al @
desired pressure (e.g. below 50 mrorr, typically 1-20 miorr). A

subst ant i alArgvige ahigh denstyadasmiac Thie abronbet 08 lusies airtablervactum pkmpisg i s
provi ded b g i nteriorn of .the 25
pr ocessi ng%ﬁ%ﬁ@é?&%%%ﬁw (l)lgrgréerﬁ?gf%/hggaﬁ%# ?dgﬁlreg Iﬁ’%e%%ué%(eo%' t he

processi ng below 50 mTorr, typically 1-20 mTorr). A substantially planar dielectric window

105 of uniform thickness is provided between the antenna 107 and the interior of the

25  processing chamber 103 and forms the vacuum wall at the top of the processing
chamber 103. A gas distribution plate, commonly called a showerhead 113, is
provided beneath the window 105 and includes a plurality of openings such as
circular holes (not shown) for delivering process gas supplied by the gas supply to
the processing chamber 103. However, the gas distribution plate 113 can be omitted

30  and process gas can be supplied to the chamber by other arrangements such as gas
rings, a gas injector, etc. The antenna 107, according to one embodiment, is

provided with a channel 103 through which a temperature control fluid is passed via
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chanber 103. A gas distribution plate, commonly called a showerhead
113, is provided beneath the wi ndow 105 and includes a plurality of
openi ngs such as circular holes (not shown) for delivering process
gas supplied by the gas supply to the processing chanber 103.

However, the gas distribution plate 113 can be omtted 30 and process
gas can be supplied to the chanber by other arrangenents such as gas
rings, a gawlétapéeutist corsiuis. Hh‘@emﬂbﬁmemﬁwac@’grmndgwﬂ@mneld be

enbodi nent .oV
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to maintain it at a desired tenperature. For exanple, the |ower
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a RF source energizes gas into a plasma state is shown in FIG 1B,
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generati ng t ereon. The chanber can be of any
sui tabl e na?r%(lgrgﬁ%}nge accor ?naglgt gga preferred enbodi nent, the
chanber 20 s {0®32fdWhile a capacitively coupled system is shown in FIG. 1A and a system

wherein an antenna coupled to a RF source energizes gas into a plasma state is
shown in FIG. 1B, the chamber can have a modular design which allows various
plasma generating sources to be mounted thereon. The chamber can be of any
suitable material and according to a preferred embodiment, the chamber is formed
25  out of a single piece of aluminum or an aluminum alloy.
[0033] FIGS. 1A and 1B illustrate exemplary embodiments of component
assemblies for a plasma processing apparatus in which semiconductor substrates,
e.g., silicon wafers, are processed. Each component assembly comprises a
component secured to a support member. In embodiments of the component that
30  include multiple-segments, the segments preferably have edges that overlap each
other to protect an underlying bonding material from exposure to plasma as

described, for example, in commonly-owned U.S. Pat. Appln. Pub. Nos.
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25 out of a single piece of alum numor an alum num alloy. [0033]
FIGS. A and 1B illustrate exenplary enbodi nents of conponent
assenblies for a plasma processing apparatus in which sem conduct or
substrates, e.g., silicon wafers, are processed. Each conponent
assenbly conprises a conponent secured to a support nenber. In

enbodi nents of the conponent that 30 include nultiple-segnents, the
segment s pr ef erZdBHP09E and gl /@ 18E03 % whidhaape ma@poquéyerqx@bpre(ﬁgre@qe an

ol o conhAPeIRLET 1t o SIRoN AT ARL AR 188 RRERIEE R "
and 2007/ 01870&8ppommeﬂnbar188|omsmmdrtahedadﬂﬁafalan 12y. Tké elfattee liner 10R ek
entirety. The conponents c&r;tqc%gggri e a chanber |liner 118 secured to

a support nenbelRVAREESHanes eddeh theFrdn. (iRg JOmPSHENtY RN COTRTISE AN

liner 118 can hawes amae&l1%@@%%&@%%@&4%@%6&%% 8/thé Bptict e 116
conponents can conprise an 5optics w hdow 160 secure to an optics

tube 116, for @aahpn@unm@ffcﬁmeéﬂu@méhﬂ@ digteche windew 485 shwrciadiler
th h the TCR
roug € 11%j ﬁleec%}x{ 'oﬁen\@é 9«1‘3 o]cg?np el«'—:&'rog @&I ne gga%wce l%ﬁh

conmponents can al'so conprise an i'C chuc vi ce
secured to the scawet toghebiweodecti@ 1833 aaa sumpnmemmm)?éhe cohilymnents can also

Tt rat i on 1 GPTREES DAV ASrAIORP B RGO Rp A gk grocessing

exanpl e, Selg)n'erhgﬁﬁi'aﬁlbliﬁf &ahiﬁ[&%eg%ﬁéﬁt’dﬂdshwm sQtk @@t pp@ el trol @We lower
el ectrodes Ceram c, quartz, and silicon (e.g., single crystal

and pol ycr ystalell"rc @desi | i con and conpounds such as silicon carbide and

silicon nitridegyosye cpe&ﬁafergm 2 Bl0lBh fe £ Otin b B3R SHNARRL HHESASK S

of the conponents in the conponent asse | es. nple, yttria
(Y203) can be L@édompouqﬂls amhaase)dpos e@tbsia taﬁraabsomtmﬁekm Ipbifdmdrmatenals
common| y- assi gr}e 1 € ed fa 5%16 Y E%I 2 | %Cortgogemtb e ] Fo
herein by ref ergﬂ%%sr‘?% Jgppg ShEPFEL §8W8ﬁn nlg e LRSI er
wal | s 120 arse paxampleaidhya (rmcb@) @h bahissd fbﬂﬂraaﬁuie@iom sutfateslak ayssnbéchBBS]
The conponent and support nber_ are gref erably made of a materi al

that 20 is cherfi°@4m9 Y-e%%la Hﬁ & #iYon /9 @885 vy incqmegptsgherein by
processi ng sen gRAGKE Ok SRS %ﬁ%rt'rﬁbrﬁﬂ}?s RERTERILREREHN Y £H3ZRSIby

and is electrically and/or thermall

made of aluminum and alummum alloys.
[0035] The component and support member are preferably made of a material that

20  is chemically compatible with process gases used for processing semiconductor
substrates in the plasma processing chamber, and is electrically and/or thermally
conductive. Exemplary suitable materials that can be used to make the support
member include aluminum, aluminum alloys, graphite, a dielectric, a semiconductor
and SiC. A preferred material for a support member is aluminum alloy 6061 which

25  has not been anodized on the portion thereof bonded to the compound.
[0036] The component 116/118/124 can be attached to the support member
120/138/132 with a suitable thermally and/or electrically conductive elastomeric
bonding material that accommodates thermal stresses, and transfers heat and/or
electrical energy between the component and the support member. The use of

30 elastomers for bonding together surfaces of an electrode assembly is described, for

example, in commonly-owned U.S. Patent No. 6,073,577, which is incorporated

herein by reference in its entirety.



conductive. Exenplary suitable materials that can be used to naeke the
support nenber include alum num alum num alloys, graphite, a
dielectric, a sem conductor and SiC. A preferred material for a
support nenber is alum numalloy 6061 which 25 has not been anodi zed
on the portion thereof bonded to the conpound. [0036] The conponent
116/ 118/ 124 can be attached to the support nenber 120/138/132 wth a
sui t abl e t HEPIAI Inyangrbodiment thetekastorteriy Juptg g elpsiemetiaghesashsivdondi ng

material bt Acg QERBARLER L AR (RS LhesAEHe nARilal 203! %E%gﬁ‘??t

and/or electri ener gy e conponent an
menber. Thematemal edmBatitd¢ with @anmecsint enrviloomentragd resgpeenh ey thermdl degsdatibnan

el ectrode assenbly is descri be for. nple. in. comonl y-owned U. S
Pat ent No. az,ﬁbggg?%ﬁgﬁmfﬁﬁ Sugh qsfgpﬁec&opgiﬁleee&asf?@?e@icﬁnaéif‘arl é%/r_é?%}ﬁ’egux n
i ts entis eticludedlORBetbf kRciRayhdiriRRnall N eoruatsiedaRIIds dr StHeE sHapedn
el astoneri c_sheet adhesive. The sheet adhesive can be any suitable

el ast omer i il a8 Wiz Reshawo RS IPRETOvARERAdRElVedahmratiilieend th a
vacuum enviyodRe Madif Lth SEAN uke i fIREIAAEHAHELI0R 186-d B

tenperatures such as above 200C. The ‘el astoneric material can
opti onal | y Wilyimidedpolskdtird, pelyetherbbient, polyatheysvdfiods, polyethotemal | y

conducti ve rticles-or er shaped fil,ler su as wre. nmes woven
or non- vvovetgr% lrgh%lﬁtgt f|h\1/°emﬁgﬁall)zlrerile .roﬁaf@encé’P?lc\fmﬁ%sh%Fﬁﬁbo Sﬁ’atf%cfe?aé"?ssmaﬁcinf h can
be used O n gadastber.envi ronnents above 160C i ncl ude polyi m de,

pol yket one, pol yet her ket one, pol yether sul fone, polyethylene |
t er epht hal alpgéslf &a&ﬁeef?@fmwee@h@etﬁﬁ%ﬁﬁwéﬁﬁ'@%ﬂym&c}we gilipeneggiesive

triacetat _esbonai.ng a6 QRGnindA sBFd - HARB: to b O3B Ie8hes @Rhpbnefihe sheet
adhesive is a thermally conductive silicone adhesive bonding an

al umi num s ujsplsrablrhetadhesive witlestangdari digbrshepnatrain of etpash&91% (for ef er abl vy,
t he adhesivy i.t.h } gar &Y . 0

exarl 6. 505 b oohR 2208 UCRTRTE SaBt 0% BorcB BT iyt

t enper altSur eaidge framgeni temperabomtd 8Q5€ronhigher (far ekBAflepbetivegiepm( f or

exanpl e, between roo erature_a 00Q). .Al's referably, the
Saheni ve i PHETAMCT J000R: cheapraitly. ety SluRhghSon e

exanmpl e, 8QfrainfA0RYEtBO0RAGH0k BmMBROSA0 th D0GYL10e 8DEY 36 BS®4y @nge from
roomtenperature to 180C or hi geher (for exanpl roomtenperature to

3000) . The 'GYREIMGIBENTOBAROT Erappratie (ol #EF Qif%i@Gr tfer SemplEsFoopt or
gggfggg' Sé i t)éiggﬁgﬂaa;@éiwoa(%o'ﬁégdﬁe%ive A a0 oR e 2820238150 R (for
20  example, 50-100 psi, 100-150 psi, 150-200 psi 200-250 psi or 250-300 psi) shear
stress to achieve 500% strain (at room temperature to 180°C or higher). Preferably,
the adhesive requires on the order of 50 to 300 psi shear stress to achieve 800%
strain (at room temperature to 180°C or higher). For example, the adhesive can
require 50-100 psi, 100-200 psi, or 200-300 psi shear stress to achieve 800% strain
25  (at room temperature to 180°C or higher). Most preferably, the adhesive can require
on the order of 225-275 psi shear stress to achieve 600-800% strain (e.g. 600-700%
or 700-800%) (at room temperature to 180°C or higher). It is preferred that the
adhesive exhibits a linear shear stress/strain curve up to at least 500% or up to at
least 800% in the temperature range from room temperature to 180°C or room

30  temperature to 300°C, however nearly linear is also preferred. Also preferably, the

adhesive has the lowest possible shear stress at its ultimate failure, for example, less



stress to achieve 500% strain (at roomtenperature to 180C or

hi gher). Preferably, the adhesive requires on the order of 50 to 300
psi shear stress to achieve 800% strain (at roomtenperature to 180C
or higher). For exanple, the adhesive can require 50-100 psi, 100-200
psi, or 200-300 psi shear stress to achieve 800% strain 25(at room
tenperature to 180C or higher). Mst preferably, the adhesive can
requi re on thleongqaalrtoabo 3&5&1&?5&@;‘5 iat SJ0CRStrain (iR Sl ttMpashirenfgdREMm800%
strain (e.g. 600-700% or 89 800% (at roomtﬁn(gsrature to 180C or

hi gher) . Ithg‘ tHmRsratrele 18R O‘EII‘?éme{G‘H%%‘?W BfAV¥ik s a Iinear shear

stress/ str ajop3eur pefetdbly, thedhedt@aBLsivaQAMLAE 2 URedr ShBt s&é%&an@%&e Lp the
tenperature range fromroomtenperature to 180C or room 30

t enper at ur etotableag G0 %ot wp e pt laashBOGYs [ the tampiesateresengsriieroosd. Al so

Prefer aly . o ANESIseC B h e QUPY oA s RURAE 5L P laght

ultimate fa| or exa an or ’equa shear
stress at &m@ﬁstabwtr‘s,QOOrcytllaeof ey te ﬂ:bmieﬂangl@oﬁefno A3sE@bIn ﬂ'c&m‘mbltrﬁt ure
to 180C or room'ter’rp Sﬁggre to 300C). [0039] Preferably, the sheet
adhesi ve exfiPBFPR %04 Hear shear stress/strain curve up to at |east

500% or up (004Gt Wﬁéﬁﬂxe%ﬁﬁﬂﬁmrﬂ shppRrit BERSY: 3h U kil cérR R88mid G HubRPM
Stenperature to 180C or roomtenperature to 300C, froma shear stress

of 50 to 30FuRpeHtheamally gxrand aghereyiariss thy adhesive nipdtio bonsghesep
conponeyy e&%&;}ugsquéno B R h W o Dafts Ofr c&lﬂgs‘%%hééhﬁp the
al um num s ppOI’t ne an siiircon, ceramcC or uart z corrponen

t hermal | y eadbaniek iatsofd(Ibvesheartstresataes glv‘clh]sztraa:dhm:srdmg wsacntbodingmd), thhe

cont rast . wierr e L ang e e S G el e e e B o

strain accopeferdbly, theuppsHo B@MBEIUN, conbendnyBavear dap betwden ABK-bbRd#UC e
stresses or dia F}&agm def | ectl ons_into each other. Preferably, the
support menBeas o e e mBRE T iRy e DipphRemsiclorlions Arcays I ehs of

the twogTatibg oFe sApSstt mPnB B VuEee HebhiaGahe B 485k FAMSR B R-RAsIded

the component surface during thermal expansion of the two parts. Such rubbing can
cause galling and wear particles off of one or both surfaces. Thus, when the
adhésive is soft, less particulate contamination is generated due to little or no
diaphragm deflection and less relative rubbing from part distortion due to

20  mismatching coefficients of thermal expansion.
[0041] The sheet adhesive can be formulated with high molecular weight dimethyl
silicone and optional fillers, or it can also be matrixed around fiberglass screen
(scrim), metallic screen, or mixed with glass microbeads and/or nanobeads of glass
or other material to accommodate requirements of various applications. Preferably,

25  the sheet adhesive is formulated with high molecular weight dimethyl silicone
matrixed around Al,O3; microbeads. Composite layers of sheet adhesive can be
produced and laminated which have different physical properties. In a preferred
embodiment, areas of the sheet adhesive can be discretely formulated with different
physical properties. Examples of pﬁysical properties are thermal conductivity,

30 elasticity, tensile and shear strength, thickness, thermal coefficient of expansion,

chemical resistance, particle erosion, and service temperature range.
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15 areas of the support nenber surface to contact and rub al ong

non- bonded areas of the conponent surface during thermal expansion of
the two parts. Such rubbing can cause galling and wear particles off
of one or both surfaces. Thus, when the adhesive is soft, |ess
particul ate contam nation is generated due to little or no di aphragm
defl ection and less relative rubbing frompart distortion due to 20
m smat chi ng[004f fFQIieeamBleoﬁlletmmerelx@qm 'm@m be p@fect jo Alaenaséreson

o eone o afhds R Ab S el i YA TRk B s e ARE ™|

fi bergl ass p@&@emg(D&ﬁngmasxﬁspﬁcéssmgsmem,adxoﬂs Fiay @l gtatd iRtoPadsaiges or
m cr obeads and/ or . nanobeads of gl ass or other naterial to accommdate
r equi r ement §3P8ausHg thesrogigp of hetilisA glastppsr watgpphat thegpipbinggstage around

adhesi ves i sthfe%gg%e%@gaﬁ@ tFa; Qka%bl%hﬁﬁ%xﬁ%n ﬁgé}trpagic'i@t\xmféh Sidihgone

mat ri xed arou 2037 m cr obeads. nposite 1ayers of sheet adhesive
can be prodiremdlasmd ercaeil nm@memma@namdemﬂtfoertbmwa@hspsprg@ce defects

roperties :
o be. d scf Ut CH NG PEReS e B TRR BB sl e PESE o RN
Exanpl es of ﬁnmmmws peapditiid sheetakibesiveannbt dxscmtétycformumed w1th
30el asticit tensj |l e an hear rength, thic er mal.
coet 11 ¢ ent SFIeBL BT eRaie GRS o ERanb it Of bt PARERELR B, and
servi cejf enpaftadtbriRele ed to 1oB9GrhdicalE t@xmlxﬂﬁraiédl thRd gl pAS4 REBF
material may be subject to plasma erosion and has the potential of

rel easi ng cBpggear bﬁ/’@lﬁlleﬂl(ﬁ}lefp&mql%ﬁ@ while orhgr preastfdhpihsetesdhesivg, not
Du |
ring p as%o?écﬂﬁ ARSibRor ﬂa&@?ls 9%1615@9{i§ﬁé§r éﬂg%lé"s“ @I'p%ﬁ%l gnfhg afle%? 899e5

or gaps causi'ng the erosion o stone tial

j oi nt i nt er fhachechndhende Bishretgha&sagksddo hg\wphfferﬁmrphgmaafmk@ertwls mm brum
alloy filler, pEartl cles which originate from plasma eroded el ast oner
material caff S|t on the wafer to produce defects during the

et chi ngi1pr ogEaS] Pieferdbl @ ThoRighpatityfeldstoneid ghaigial BEhe elagdfRriotheet
conductive filler particles, areas of the sheet adhesive can_ be
di scretely fdfieniie istacheatguraple thepaslbronduqtive siligene hasgdeonpedighenybs . For

exanpl e, ar gsuR i8S ApEHmRANES! AEmbR, $i581dBmehl Bocl RESIARC

exposed to ions or radical$ that have m grated through passages or
gaps can befamblatdddibng & themmpllpenndieive r@(?fééf)mmwre upvHemizededwond t he

sheet edhesius ks RUEHAPC b R SR IS R Sbtsbtey !
fornul ated Prefdrablg, the fifieorersheq hyisdsiva prqiuopeed areAIZOaﬁllheandopfoamalated
to be heat curable, that is, preferably, the sheet adhesive does not require a separate
activator application to initiate a cross-linking reaction. Preferably, the sheet
adhesive is formulated with a suitable heat activated component to perform the
cross-linking reaction at a predetermined curing temperature, for example, the heat
25  activated cross-linking agent can be a peroxide. An example of one such formulated
adhesive sheei 1s HCR-9800-30, available from NUSIL TECHNOLOGY.
[0044] In the case where the elastomer is an electrically conductive elastomer, the
electrically conductive filler material can comprise particles of an electrically
conductive material. Potential electrically conductive materials for use in the
30  impurity sensitive environment of a plasma reaction chamber are nickel coated
carbon powder, nickel powder, carbon nano-tubes, graphene, graphite and a

combination thereof.
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15[ 0043] Preferably, the high purity elastoneric material of the

el astoneric sheet adhesive is a heat curable thermally conductive
silicone based on a di phenyl dinmethyl silicone copolyner. For
exanpl e, the el astoneric sheet adhesive is fornmulated froma
thermal |y conductive room tenperature unvul cani zed silicone sheet
under the trade nane CV-2680-12 available from NUSI L TECHNOLOGY. 20

Preferably, [Ol)hﬂ sinlth€ eize whbreehe elabi@ndriea fHeAdalbl cond@sivarlablor(ed thd | | er
and is fornul ated to be h at cura 32 that is, Igreferably t he sheet
adhesi ve do mitshy e hlorseenal cu comnrivspaticleh of 3 hammdly copductive

initiate a GE@PS rhetmleg neRefr8mefl BF aiahlie infieirPlagtivadhesi ve is
fornulated with a suitable heat activated conponent” to performthe

cross- | i nki wyireementiod a piasma reacbeieehambenie dn @hlmmlgntak}m@hm:umre oxn‘dor
exanpl e,c t C X|de
An exarrpSI eh@TIZ oﬁér ‘5"3@’?‘4‘ nﬁig £ 3#’1%2]{% v%%t Shg& &E? et

avai |l abl e fstmngth&ﬁhhwiﬁﬁ@tﬂ&l@]h@ﬁ\éhear[sﬁﬂﬂ@d has atllngh msﬁalwbﬁmnvinya .

el astoner | n.electrically conductive e the electrically
conducti ve l?re?efaé"rf ?&ﬁ%?ﬁ%ﬁl CMC%‘B%F F@Easbég%}é{%’sm%ﬁe pEsferaplycat ief‘ﬁal |y
conducti ve matehirabnd Redteréftablyat Redtnicwhy (@fgn@wz v /AR @risal § for
use in the 30 inpurity sensitive environnent a plasma reaction

chanber ar eWinKkep neavadoandisEhuiRNRfdherma] @@éqr eif@mélr condggition
nano- t Uhes, » o AANEASe 20i8RIih &n 83 oResE t”a%é %‘r?irn%oﬁ uid & ?3) ?tle In

t he case ere the elastoner Is a thernma yco t he
t hermal | y cdastiens¢riotenflingineateriaht eri al can conpri se parti cl es of a

thermallyc ct | rred for use
in the irrpu éj sllé‘n e{rn?(\’/gta%‘ﬁv\/tmnoh?@lﬁ%c&’f’y 1% Q@Iﬂg %&ﬁy é%{gfl d?nm Ranber is
an al um nunguithble $onddhivkhess a0 é Gd.5THt28 3o hin X BBetALRdsivdgoinBNuld
Preferably the el astoneri c,_sheet adhesive has a | ow st. rgﬂj&t&{l@id can

wi t hst and ae#i YRng thegpalayringWheiersrear thickis retiadhesisioab yeerthe
Preferap] y, mbhai E&ﬁiﬁeﬁ«}mﬂ%@é&&hé’ bdr tb Be Rinede QtSLE n&: n%cé%épe/% ugéDdEle

preferably at |east 1. and nost preferably at
(e.g., 0.2 eleczn@llwand(or @lewltly BngyoliKg clagiomyer snagrsifisiamt BFSJDWlebwlb@n of

I
Lhermal _andl goi el Ak GR SRATYGH Ao PR AR E1cSA RE AERLENRE 11 o

el astoneric et’ adhe an’in a Bivertc
bondi ng rratcmuphzhg.

[0047] FIGS. 2A-2C show an embodiment of an electrostatic chucking device
20  bonded to a lower electrode. In the illustrated embodiment, the support member
comprises an electrode 132 and intermediate layer 134. The component comprises a
substrate support 124 attached to the support member intermediate layer 134 by a
bonding material 122. The intermediate layer 134 can comprise temperature control
channels and the electrostatic chucking device 136 connected to a clamping power
25  supply 128. Such a support member is not particularly limited and may comprise a
dielectric or semiconductor body having the electrostatic chucking device 136, the
intermediate layer 134, and/or the lower electrode 132 embedded therein.
[0048] FIGS. 2A-2C show an embodiment where a recess 135 is located in the
support member intermediate layer 134 having a flat sheet of adhesive 122 located
30  therein to bond the mating surfaces of the substrate support 124 and the support
member intermediate layer 134. FIG. 2C shows a detailed view of the upper edge of

the support member shown in FIG. 2B. The embodiment in FIG. 2C shows a recess
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[0046] In order to stay within the elastic limts of the finally
formed joint, a suitable bond thickness can be used. That is, too
thin of a sheet adhesive joint could tear during thermal cycling
whereas too thick a sheet adhesive joint could reduce the 15t hermal
conductivity between the parts to be joined. It is not necessary to
use an electrically and/or thermally conductive el astoner since

suf ficient RS pp¥ea garerterduliiltp eecept the falcdhest adh%muléﬁ hgvingian ar ea
of the elas t v, 4

2h 20 show S mienioh E0 sl LRGRRRGL LS Bof B Rt SR shE™
bonded t o aadieviee 122 with adldeker Ipnrti‘oheo adcbmstddaxtc@baeamnm mh atd he
support nenber .c rlse an el ectr iie 132 and interned | ayer 134.
The conponeRF AL 89'34}“%% ﬁmﬁﬁf}g’??’étlg 9 5Bt mes erdf’fe%?dé E‘ﬁ’ef@
support srenfgst mﬂioﬁfﬁéﬁﬁhgadﬁhé ENREMIrAt ARYhRARONSH (RO RRLES! & adbtieer TheE

intermedi ate | ayer 134 can_conprise tenperature control channels and
the el ect r o&mbe @e@waewrfgﬂ&“e@ an qWer rrelspiiveag 138 can be hesied e hower

25 supply 128 ogu&Fﬂb%r IRt TR §54 teg%ggglgragmﬁ%mga&f'suﬁ Ldflelsd and

may conprise ectric or sem cond avien
el ect r ost at 127 whuekdsng teviteepro®6tive e 139t er rredl ate layer 134, and/or

the |ower e 13 dded .t herein 0048] FIGS.. 2A-2C show an
oneods mont * HE9F°3fc BAGETREEERE aickSbaten: A HPbel HETINET et

i nt er medd at er AodyRiina 3Boriastinte, chefrhaingShEale cah baghesi e tHesthdreaat ed 30
therein to bond the mating surfaces of the substrate support 124 and

the suppor t IBI9p & RORRIAATEERsE A recgyidng thg aheekpdhesiyebalingmateral: ai | ed
vi ew of t heruRps, étsqtgss oz‘A&bethéwrsarf&%%?% SSHUR éu &{ @4% n%_ 4

enbodi ment in FI shows a recess 135 having a g at er
to accept t ped the uppes lseréice af ﬂ?@§umrt1m®nhfavmngn®1mt@laemalt3l40mnq>roglam£25

Such an el egﬁﬁgtoﬂstg&? % eﬁ!ulleg 5 axtté) ﬁxﬂ@ma%’v lyth e ma 1t SsQr aes.gan be

adhesi ve 12 |on o accommd rea er’s
strain &f acqsmsurgﬂmrgro‘nﬂe mhmtaloblshg am&orsmrfmgmngz#aﬁgmﬁ:upport nrerrber

i nternedi ate |laye i oi nt ut teari of the elastoner  or
di aphr ani ngﬁ)cg’?g]%/ g“%rééb‘@l‘émtqsr?“éﬁ%‘f’a ﬂ@é‘dﬁpﬁﬁﬁubg%%ﬂi‘%oﬂf’Fﬁ“bED
an outer proi@ERhineBowitiit widParCidReiBarRa&d8d ik eoxmﬁn&hkmmﬁh RYB&Tum
internediate | ayer 134 by a single conical ring of sheet adhesive 127

in a recesschanbenRSete FIEE drewnd VB, for sypmde mddgea qparien A Frandomgseat
surfaces of lii‘ﬁldca%Pg&?Hﬁl BA% SRR gﬁengﬁélg%rfﬂfé%ng@w Q%a‘?'i‘% \éa%gﬁ[aﬁ

non- pl anar. For nce, one matin ce can be planar
ot her cah i dasttemg'uaadh@mvcp!;m:neﬁor bauiagsthé eindogcteithe opgict hibedh€eFIG. 3B

adhesi ve bo C(i)lwl’éqh

surface of the sub 6815’ é) (o '1}12:%);)51 ?#)éﬁaq gﬁﬁgﬁétﬁ%nﬁﬁﬁg‘? 20 ce

of the suppﬂrebt mmwzntmmdam €60 emae alddterid sﬁ&fhs&hﬁﬂﬁ’fe, Thavi ng a
step between. ane 135 and 137. Alternativel mat | n surfaces

can be 15colt tlbprﬁfe&}ql}gé)e%ep (tasf P o SRR 1&??89%@ el 1 0al3 ghidRy

arrangenent 49, 51 mm) and 0.75 to 3 mm thick (e.g., 1 or 2 mm).

25 [0051] FIG. 3C shows a partial cross section of the optics tube 116 before the
window 160 is bonded to the window seat 152. FIG. 3D shows a side view of the
optics tube 116 with the window 160 bonded to the optics tube 116 by the filleted
ring of elastomeric sheet adhesive 162. The Detail AA of FIG. 3D is shown in FIG.
3E, which shows a partial cross section view of an upper portion of the optics tube

30 116 where the window 160 is bonded to the window seat 152 and support rim 154.
The elastomeric sheet adhesive 162 bonds to a side portion of the window 160 and a

bottom portion. The elastomeric sheet adhesive bonds the bottom of the window
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[0050] FIG 3Aillustrates an enbodi mnent of an optics tube 116. The
optics tube 116 is a hollow tube with an inner dianmeter 150 in
communi cation with the vacuum chanber (Refer to FIGS. |A and I1B), for
exanpl e, made of quartz. A wi ndow seat 152 and a support rim 154
around the periphery of the wi ndow seat 154 support an 20 el astomeric
adhesi ve sheet for bonding the w ndow to the optics tube 116. FIG 3B
shows the wi6ddovehtiddboneeds2 m idndingpédiers]ddulitmbbifediygian 166 b&hed: ri ng
of el asoner.ic s(gree.t a(ghesi e 162. The wi ndow 160 can be a materi al
such as sapiPRfiskiesipRd 6\&9?6%% OPiiCs bk lormmsr diamstsrspidaced SQn¥se 8t nun
in di amet erth¢ Glaflomere shkS adiagsivgﬁlo“%grec‘fs@’ laedmBAin #eboBdifig rddRord1 44N
thick (e.g., 1 or 2 nrn). 25[0051] FIG 3C shows a partial cross
section of Witwubgantasingiinesthe vebasdedregionHé6mi ndow 160 is bonded to the

R o S S S

ring of el anstongenifaces hegirefacibistoated Wt a shiteblDptimiet. WhewtheMofdingD i s

shown in FIG. 3E,. iC oWs .a i r ion view of .an
upper port iIB?fe%‘S o %némBG{egg?r? %ﬁ%@;@%&@@%ﬁ%—%aﬁa bonded
to the w ndpwriRatbdw2thdpeinted B sifidodt phthers UABerth@ &R R SIs RR:
adhesi ve 162 bonds to a side portion of the wi ndow 160 and a bottom

portion. Th¥-eTlmayHagtied SHAR{SThIFLIINQLOGYd SPrefseabbo sedhmripherihe
o 6 ; ; rasTEe . g
gt on Foo hfied B4Ry b eRk. b ArkdoREH 10 HRCinE I ec i BARTE

i nner di ansudpcsloedtimoetolizthonde® of the el astoneric sheet adhesive

al | ows preci pl-acenent in, the.bondi region 164 without .

Cont am nat (01 h PTG st e ARyS® T M (GBREDy p e Sebrignrsiche
adhesi on ofastwWiping) aslong spraying lien distrate ®ohdihg sirfRedMXttheghosponkaces ar e
preferably coated with sui tabl e priner. Wien the bonding material
i s formul at OFF‘EHHOFH%CIH%?%?@ creacs-redoe iRl Sduenwrked kendine
descri bed ahaueal. TfiBe BrndBEontA DO Il hEARSHEH ITRE SridBARs wihies dhade
name SP-120 or SP-ZZ?)Bﬁrranufoé_lct ured by ’Rﬁ%l_ LtlTEﬁﬁchr.éﬁlGY. P\;Vfgélggr%%l Y,
such pri merenhancedongdipg bidlearing K spefdengAsilptane egntamihgdrinest reactsoritht o
pl aci ng t he,. i r 0 i 0 )
053] "The it TS AENARH Boilnd HRs I Bk L08R B0 ol udRIEE
t echni que suoheraprowideiangsuabind®htiorgef tparagting gf bandarg siteswitk ercebdvadi ng
surfaces of_the.conponents. and/ qr support nenbers to create bondi ng

sites for tRTEOST Jocap APPPEHEFONGFNg 15material . If the priner
cont ai 1M a [80541€NThe sApR latibtvieQdpreferdtMebiibdiBkankier WhdeisTor I6AAling.

. Preferably the transfer sheets are TEFLON manufactured by DUPONT. Transfer

sheets are preferred to prevent, for example, deformation and damage to the uncured
sheet adhesive. The sheet adhesive is applied to the mating surfaces or primed
mating surfaces by removing one transfer sheet and applying the exposed surface of
25  the adhesive sheet to a first mating surface, removing the other transfer sheet and
applying a second mating surface to the other exposed surface of the adhesive sheet.
The adhesive sheet surface can be tacky and preferably, tooling can be used to
precisely remove the transfer sheets and place the sheet adhesive on the mating
surfaces. Also preferably, the adhesive sheet on the mating surface can be placed
30 under a vacuum to draw out any gaps under the adhesive and apply a temporary

seating load, such as by vacuum bagging.
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enhance bondi ng by cl eaning the surfaces. A siloxane contai ning
primer reacts with air and creates silicon bonding sites when cured
inair at roomtenperature. Such prinmers provide a visual indication
of the anpbunt of bonding sites with excessive priner |ocations
appearing powdery. 20[ 0054] The sheet adhesive is preferably between
transfer sheets for handling. Preferably the transfer sheets are
TEFLON manuf@56Lir adiebthe BurOMhes Ve hosfieg matesaltis applied pr @fleast edt dfohe

prevent, for_exanple, defornmati nd, damage t.0 the uncured sheet
ahest ve. T TERRRTaeh Sur LERbO RS MeATB Ruch PR SSH PieBe®or
primed mati ngde omhpessorbyuch @svdend sarie weigdnGi B8 ata bgbr @pdssar hiAg
t he exposed surface qf 25the adhesive sheet to a first mting
surface, reNdURPaEHEMSE Hsrelastupisin thi{oan of Agheshpdhppingitds Befcond
mat i ng syrf geRsday oS RtASkt Jesiiels8QEasAHand ' eet.
The adhesive sﬁleg% sg?gaagg&ggﬁﬁgg@?g%k; Sandasprméf %gﬁggﬁsgp}cl)%ﬁ?%g can
be used to plseinsethyoughensies joint tq befoshied: Hdvesesa slight ptesaéﬁe fuub as hawet
adhesi ve on ' f aces. ) r rabl. t he esi ve. sheet
on the nati R%e@%ﬁwaié%g’é ﬁg&%’}c%%é%@lnag > ﬁﬁg girmgu ‘3{,36’ ﬁﬂ’ﬁf‘}a%agdﬁ éwugfé]toany
gaps under tdaethedbibsiveao drdnatjigl syrfaces.e Afier @pyoxsmatelyiyel miadtes stk Casl
by vacuum baggi ng. . [ 0055 ter the eet adhesi ve. bonding materja
is applied F%%ﬁg %ag’dg’cs pB‘#EHQ t%fﬁ’aog%?lflgeﬁgg O?H@ aghgsive. &g cpdng should
assenbl g syfeferhiifbe peiorfilet WAGBH: AyRi g%fﬁﬁﬁt%@atfc%%}ﬂ 8f vaHidRIbag loads.
conpression _such as under a static welght or by atnospheric pressure
wi thi n a vadbehensayn bsicwied at tlevaisdismperturg i anatmerphérisy anpodteetivsigaet
adhesive it i LNt ' ure
such as. hand gDt JESRRANY LR Rk B bbbt Bt BERRERS T 1 o
be fornmed. kidvetedhe erosdlinkjing ppocesssuficerisgithh barsd. Hamdx gnsls saieat airable
alternative a light at eric.load within a vacuum bag i
required tol)és(ﬂeda atfeﬂ% Cﬁ%ﬁ%ggégg?t& R EE ﬁedn%eﬂart?rﬁfzg:twﬁf‘? gﬂ) Cand

appr oxi mat el 32°0 (¢g., Ml Q) edr 10 tol 2Shintfes &8af 15@inu@8Y, Updn suscaaéraf er r ed
to renove all |oading on the adhesive. The curing should 10

preferably BEP§SEPR 8F hedssimbho the bong mateial sandsiitealed at 7 secppdagneurer .
vacuum bag {afdenrd BELRRBEh FAPCRRG GHERA 3L, 18h/Vabers ?fﬂ?%éﬁs%@.,?“ an

at nospheric_or protective gas environnment. The assenbly can be~pl aced
in a convechown) Gpsienalid onkydhestcomdaneeury istapplidvefor 2. 69 BiSioursgegr,dcess

of curing t 0 .For _ex I a heat curable bond material can be
treated at gglf)rfgi %?@E%@Fgr@nﬁbg?rgture of between 110C and

20  [0056] Preferably, the sheet adhesive maintains its geometric shape such that the

sheet adhesive does not bulge or flow during bonding and curing. However, the

sheet adhesive volume change during curing can be up to 5%. Preferably, the sheet

adhesive undergoes no more than 2 to 3% volume shrinkage during curing.

[0057] During plasma processing, the elastomer bonded component assemblies are
25  able to sustain high operation temperatures, high power densities, and long RF

hours. Also, the use of sheet adhesive elastomer materials as a mechanism for

joining component assemblies has additional advantages over non-sheet adhesives

during plasma processing of semiconductor wafers.

[0058] Regions of the components with residual unused primer (unbonded areas)
30  can be a source of contamination. For example, the use of siloxane primers (e.g.,

RHODIA SILICONES VI-SIL V-06C) has been determined to have potential to

introduce levels of contamination, including titanium. The titanium contaminants
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15122C (e.g., 116C) for 10 to 20 mnutes (e.g., 15 mnutes). Upon
successful inspection of the assenbly, the bond material can be
treated at a secondary cure tenperature of between 140C and 160C
(e.g., 150C) for 1.5 to 2.5 hours (e.g., 2 hours). Optionally, only
the secondary cure is applied for 2.5 to 3.5 hours (e.g., 3 hours),
ski pping the primary cure. 20[0056] Preferably, the sheet adhesive
mai nt ai ns irhsy geonielly raxctskiagpthesilichn subatrate Hermsing ditanachh eidicides oes not

bul ge or flow during bondin n uring. However, the sheet adhesive
Vol o charGHeRIHECB i ea esGirig WitGhHe POESSr abl y. the. sheet
adhesi ve unggs9yoes st Mhesivé MBWsdedRind MorRRiof Bﬁgﬂl&aﬂ%ﬂ&u&wg
curing. [0057] Durln? pl asna processing, the el astonmer bonded

conponent s¥RaTEIAEial By selootiyply @pplying he pimertip grgivlsondhe epmponent
tenper atsur e3eenfHife. .chsi?%lﬁgrgﬁﬁgﬁén?ﬁ% @msdpg&g rAEEnaﬂép YD wifthSdeet N USE

of sheet adhesive e terials as me ni sm’for ] ol ning
conponent aslbeans hopdingasaterthd will bnaibsapbestiyt apésd, ostber thanbredip toating

adhesi ves duri | a r.ocessin f .sem conduct or fers 058]
Reqi ons of AsurdessBitaRe BRHEE Fiteated s oih aCEE BEFrebrorBbAts
areas) 30 cadtddgerdveabé pemed sitRBépivaid the mafh o L& @ncdrfAlityime Of
sil oxane priners RHODI A SI LI CONES VI-SIL V-06C)  has, been

€.9., oy
det er ni ned S35ty 8lasementtyiash pdumallpwy s merg Rieeipeands fregshenphicsioniodn,
includipg tddnahi um The titaniumcontam nants nay potentially react
with the silicon substrate, formng titaniumsiticides in undesired
regi ons of [080]s s prafeered gmboadimehiethe sheki adeprocaads. a jodPsole singdheet

adhesi ve al i t.am i ri.ginatin i ner
e o oy BB EAEI 0SSk A Gy 5T
conponent Saasdiffdrgnt pydcal praipaitieg incoijaRngs tirddtiBn\Wabtinsed) po s blan@nber

138) where sheet adhesi ve nding material. wll be subsequently

appl i ed, r dtfEron %‘ﬁ?@ﬁéaﬁ@ ‘gﬁ’ﬁg’ﬁﬁé’c’g}‘ﬂn‘gﬂ EE%%S%WH??‘F‘&F&% mer .
The shegt apb@gidveraitlcOWIarlf Si5si8l RbAGELE Vor fantfle iRlRpbRBR62 A¥er the
primed surfaces reducing the margin of error or uncertainty in

el astomer (AU SREIN oisre he nafiliadisHicans dasomenrbeet aghesivieder lancpartiautia
appl i cat i onoQfambioh MLase and middle portion 66 can contain Al,Oj; particles for thermal

conductivity.
[0061] FIG. 5 shows an embodiment of a sheet adhesive 123. The sheet adhesive

20 123 may be a plurality of flat circular or semi-circular rings of various widths having
elevation jogs 68 (small steps). Surfaces 70 and 72 may bond to recesses in a
component mating surface (not shown, but similar to recesses 135 and 137 in
support member intermediate layer 134) or surface 70 may bond to a component
mating surface without recesses such as the chamber liner 118 mating surface.

25  Surfaces 74 and 76 may bond to recesses in a support member intermediate layer
134 mating surface similar to recesses 135, 137 or surface 76 may bond to a support
member without recesses such as chamber liner support member 138 in FIG. 1A.
[0062] By way of example, the sheet adhesive can be arranged as an uniform or
non-uniform pattern of dots, triangles, columns and other geometric shapes of

30  various widths and thicknesses without limitation. FIG. 6 shows cones 206,
rectilinear strips 208, triangles 210, circular dots 212 and circular dots having

elevation jogs 214 of sheet adhesive. The sheet adhesive can be a plurality of such
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[0060] As a preferred enbodi nent the sheet adhesive can be a
conposite single layer or conposite stacked |ayers of flat rings of
various planar wi dth having one or nore different physical properties
in a thickness direction (lam nated) or a planar direction
(co-planar). FIG 4 shows a portion of a flat ring sheet adhesive 122
15having different co-planar physical properties. For exanple, inner
portion 62 &eeingue ér«lppﬁdpthooﬁﬂ@lbouémgbﬁglmfonlthﬂadamg sucfores oflest orer

sheet adheS| i C cont ani na el.eas m ddl e
portion 66 céelllﬁp (E:n%htt %n:a\rgguﬁﬁa%%%\ bt i% VoS rantohlere ‘; A&?ﬁ%ﬁ%ﬁ ’fr}\‘??

[0061] FIG a&lahemmaﬁgledhdﬁehziw@a &pﬁl&ﬁ@bb Bgﬂlaﬁﬁ:tritﬁshWO pfé’ttﬁsel:ylheet
adhesi ve 20123 ma Jurality of flat circular_or sem-circular
rings of vamafido ’PfsreﬁWF Ngile eév’&ﬁluflﬁ’lo‘]dﬁ%éegé@s( BpgiPns @pdsdsft

Sur f acess 70 uaAbhdéd fwaﬁ?ﬁdf&%ﬁ ﬁ‘&@a%%@%olt 'Eoﬁs GORMAR B, FRE.INGopNhAace
(not shown, but sinilar to recesses 135 and 137 in support member

i nt er medi at émbagimentig)single Shgetflgden FGHNW f@@h@]nctn@g, dorcsapplsemetingt i ng
surface WI t Akl

surf ace. Cfigfggﬁ%%%eangs%g&né&% to r é)gtg{el%&%gla suelaglte ]tayer
menber | nt edBr'édAeaoedlhgly,eipadsﬁA?Snnthersgee;adﬁean/e 1§2mﬂ<an‘retm)nde@el$lxmﬂecﬂ.35,

137 or surface 76 b .to.a nmenber hout recesses such
as chanber [T&EF l:’h”@%o%’?o"“’ %’38’% SR T eRIOTPAY OLII(E) %@twagef

exanpl ejot h&aﬁ@ﬂ%of&ﬁﬁ"\@&ﬁﬁ@s@ﬁﬂe frea.arranged as an uni form or
non-uni form pattern of dots, triangles, colums and other geonetric

shapes of 300083} 5i3 &ghawmah 8%0@1}%1881(%@%3@ CRMPARRE aSISP’ﬁP]ﬂeétCPES’ﬁ“Sﬂ G

6 shows conggandfiin&Rehipbh&®ahd & Eidnfber HQ&su;Bﬂdrt%&hﬁé %9 ch:ﬁﬁtfe? gha
dots 212 and circular dots having el evation jogs sheet

adhesi ve. TH&8 shidtconphies afdileal Sbdha tipds i dcat Be, &resemhle QRdeEtic] c
Shapes Lo Defilod AEROAMNGAALO0SAR, it TR GaSH LFEES 0T DO
conponent an ort Wever, ent

sheet adﬁneslcmﬁimmhbplaamsum@bepaz:hemtrmhﬂmgngna”e csphdembswede"sulgmwmrl c

shape to pr %}%tleg(?s 1Xwardly from the lower end of the liner 118. In the embodiment shown in

FIGS. 1A and 1B, the liner 118 1s supported by a support member 138 which can
include an elastically bendable frame of an inner support frame and an outer support
frame. In order to maintain the liner at a desired temperature during processing of a

20 substrate, a heater 142 is provided at the top of the support member 138. In
operation, the heater 142 is effective to heat the liner 118 and removal of heat from
the liner 118 can be accomplished by a temperature controlled member 350 which
withdraws heat from the liner through the inner and outer frames. Other types of
heating arrangements such as a heater embedded in the liner or suitable radiant

25  heating arrangements can also be used. Details of a suitable radiant heater are
disclosed in commonly owned U.S. Patent No. 6,227,140, the entire content of
which is hereby incorporated by reference.
[0064] In the embodiment shown in FIG. 8, the plasma chamber liner 118
comprises interlocking ceramic liner elements such as flat tiles 119. To provide an

30  electrical ground path for the plasma, the tiles 1 19 are preferably of an electrically
conductive material such as silicon or silicon carbide. Such a material provides an

added benefit in that it does not contain aluminum and thus reduces Al
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mat ch to bondi ng regions while | eaving unbonded regi ons. Regi ons can
be | eft 5Sunbonded, for exanple, for gas passages, bolt holes or
lifting pins. FIG 7 shows an enbodi nent of a single sheet 122 in

pl an view for bonding, for exanple, mating surfaces of substrate
support conponent 124 and support nenber internediate |ayer 134.
Accordingly, spaces 78 in the sheet adhesive 122 can correspond to
unbonded r egntansgnation of biosessadmdismm Ams;otdingﬁbcannla’drrca{bghmtﬁmmuﬁdl
correspond to great 10 t han t he t|n surface are 063]
FG 5" ehoviea e BRbH g utiie P B dh PR RaT BE TR R 8. o
chanber i r\ﬂéctﬁ&mpgamfctxa@@la@o@&egﬂb@ radmdsmme ummraan a&smerateréﬂ he
chanber liner 118 can be conprised of tiles 119. The tiles 119 can

be, for exai¥spes capsed by diffcrent thermal cxppngiop epeflicieyts of thg Ao aRdARi Fagh
ceram C,s Si ik GAd b&lchn, ;ﬁ‘atp L%EH? g%%ﬁ 6€ Qtta%ﬁgd G(OQBe et e B? ah BRstRLAy M

in the space surroundin r on the substrate support 124 extends
i nwardly f rbmdabiefrhmvaém whithoficludee ah i lmner fram@ 342 and dneouésrifipatierddAt shown

in FIGS. and t he er.. 118 i orte ort nber
138 whioh RS senSel oL et b e PN B8y P BB HOS or e
support fr adrectdacull leads Mﬁ%n@ﬂ@ﬁ@é&onh’bﬂéﬁémembemder to maintain the
liner at a desired tenperature during_processing of a 2 bstrate a

heater 142 §0863r olithis gmbpdimsat. theshest aghfsive g @F’cenﬁé‘%@ra e gpplied
operati@n, ih@ntHgRhusinntd#? zbse ﬁittfeﬁﬁtluy Sethv@edRBlonk B&ltﬁlhﬁx%rpagsllges%d

renoval of heat fromthe |iner can be acconplished by a
t enper at ur eHeweier.dirios th anphibes t@@@SmeEhHWWHPEWT prshe appbed DRke | i ner

through the a!nQi u@m,nggg& ent 5&%@%}3&?&%% %ﬁf‘qﬁ?&fc a5 Gye

arrangerrents such as a er e rnt ner or suitable
radi ant 25 ﬂmaigem@ahcrman@emmes ocflledalvsioa bent traedfer gaetmddnsacoén auter

sui tabl e radl h in_conmo owned U. S. Patent
No. 6,227, 13 ac?ﬁ’@el?esme p@ﬁxggﬂqszlﬁb?gﬁe%qrgwqcgnﬁgﬁ/eby i ncor porated by
reference. [006614] While teshesthaBdsiRAE shoRAWS applickilifantthlartzBRespihe patern
chanmber liner 118 conprises interlocking ceramc¢ |liner elenments such

as flat til@srphong shectsdbesiveds apf 1onited| 38d e beapped ribgperensruch g
pl asma, the, cﬁJeL %ci,%?e 0t B8 %@Qlaﬁhégfve%!n Bt &Rtu'i bfeaétwmﬁ tisve

mat eri al such as silicon or silicon carbide a material provides
an added besmfpartions rethenedi fromldevsransﬁsr @@ﬁttaa}hmaltramfmﬁdqu feqwons of

reduces Al natl essed substrates. According to a
preferred e%gg?eﬁgn%eswg f”gsstoar émgonded to al um num backi ng pl at es

336. A pvef poeed Dhashimer dﬁﬁbehp;ﬂiedltcstlﬁ@u&i' eafack eatﬂeyﬂesanauncal ve
el asi oner sheet adhed3| ve 14 V\/m ch can absor%fil at e tresse?n caused

by di f f er enPrefHETHAPI RASHRL OORIING Leeiqns; HOUR APRICTA!
Stile and bagiigg uﬂ!@{Iﬁe@&se@b&pﬁe&mé@@nﬁwlmqﬁh@eﬁ(@g g hanter wall

by an el astically
dispenser) by contacting one or more outlets of the dispenser at a single position or

multiple positions relative to a reference point, generating one or more zones at a

25 time. In another example, the predetermined pattern can be applied by covering the
outer surface of the tiles 119 with a mask having openings in the predetermined
pattern. The primer may be applied in any appropriate predetermined pattern (e.g., a
plurality of discrete zones, radial and/or discontinuous annular zones), as long as the
primer is applied only to regions underlying the sheet adhesive elastomer material.

30  The primer can also be applied by wiping, brushing, spraying through the openings
of the mask. Both of the above described methods can also be used for applying
primer to the load bearing surface of the support member 138. In applying the
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bendabl e frame 340 which includes an inner frane 342 and an outer
frame 344. Tenperature control of the liner is achieved by a heater
142 supplied power by electrical |eads and a tenperature controlled
menber 350. [0065] In this enbodi nent, the sheet adhesive el astoneric
mat eri al can be applied 10 as continuous annul ar zone patterns 140
bet ween regi ons cont ai ni ng passages 360. However, prior to applying

t he el ast onpimer tgwnbrsekected pegionsrundertyingtha pindet adheine clhagomarematenal, ar

zones patte j » ric. i al.. .suc
passages. s aRbERtRRHkR8 A A pRHAEh TRl i BL A B gas 10
contact an oudted. surface (backside) of the tiles 119 for tenperature
control. 15 6] VWi l.e the sheet adhesive, i s sh as applied in
annul ar zon@?gt ]hgxaﬁ%ﬁl?se?fhﬁn@g%ﬁ g1 t%%@ﬁ?@pé‘_ﬁ Rte-9ased t ed
and can pe apRHieMYDARWE)ApobREkLbNEd RdfeiaPer TEFEONG] LAARESOIARL:

annul ar Sheet adhesive can be cut in predeterm ned patterns and
portions rersfed] #vadable frem PHPRINE. sheet to all ow transfer of

di t i t ' S j 0i ned.
200 0067] THRUEeN nof stERSANRE R AROIFpdAnkDE B Rl BB I AP
119 in a praihetieesnilioedxgpaile,as shafn indiGE A pedPBnshenshie conpudent by

unbonded reqions,. | e .exampl e,. the priger,ca e applied in
patterns w 6’5&8 ipé’gseﬁ’s% rjmflggg‘?n?élﬁp?séi‘&-s ?%“%P%g%@?éf&%fyp?fﬁm %14ct| ng
one or ®r emayhivetpaissaes I2eand/ oy REIPOEMhbeR 38 g havdPmkdde®B4)0the Mt 610! €
positions relative to a reference point, generating one or nore zones

at a 25 tink9ud A eafiseymerTed rlasomeric materih Yt beicARiplisdtthen thecan be
appl i ed by GO¥ShERY afcReSM & etﬁél{t;egéégthgfelats{aﬁie} Eréhc%%d:.l'.]lﬁdsﬂg%‘}?agg%k

havi ng openings in the predeternn pattern. e prinmner y

appl i ed i n eambedoptiolssi g pagsegadclifepimiopeningsa exmnsiof wigss, eta Whe toei t y
of discrete rad n r_discaontinuous annul ar.zo as

|l ong as t heul%?%% F Stleggéppﬂp i lg(g{)éol\r’{ﬁn 0 FEYLOR S%nnd’é?slsfl ’ﬁtgls ?ﬁgg‘gh@et
adhesi vis el asitrombe float ditheaincuid eldi®nfee maestial ads osa iDEIGPR, ited by

W pi ng, brushing, ayi t hrough the openi ngs of the mask. Both of

t he above d@?@?&ﬂ@%%@ggu’&%‘ﬁe&?@s@wcd@%ﬁ‘ of capiseyit H’g‘h‘f)r! mer to

the | oad be&sﬁﬁ&i@%r%%ﬁa@qﬁtﬁ@pa%&%@@%ﬁ mf&i%??ﬁr A%%%esu'lt[‘eéﬁd?@&%! ng the
nderlyin

primer to only selected regions ur e sheet adhesive
el ast omer i cclpding eranaching eambeapuired ixdedrdhaebsiheted eHeocksdipresagdsda of

e A G, OO B ARk PSR TR
(r), a Yol ydsskaet bieside fMtar beplaced befiERh BN comppnant hdsembhyyelty nebe
resin, all J%\llnaeh lwa}é?xl n%ucfhrf?nrgr %fergn%égrthan a liquid or paste elastomeric material as
shown in FIG. 10A. The sheet adhesive can be configured to exhibit good volume
control so as to not ooze or flow into undesired areas. As such, the sheet adhesive
elastomeric material 52 can be located closer than the liquid, paste or gel, to the
25  passages 32/44 without risk of obstruction or blockage of the passages 32/44.
[0070] When the component 24 and the support member 34 are composed of
materials with different coefficients of thermal expansion, the thickness of the
elastomer material can be varied to accommodate the differences in thermal
expansion. For example, in FIG. 8, the tile 119 can be silicon and the backing plate
30 336 can be metallic (e.g., aluminum, stainless steel, copper, molybdenum, or alloys
thereof). However, if two components with greater differences in thermal expansion

coefficients are bonded (i.e., aluminum and silicon), upon heating during
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[ 0069] The sheet adhesive has additional advantages over |iquid, gel
and paste adhesives. For exanple, as shown in FIGS. 9A and 9B, when
t he conponent assenbly parts to be joined contain passages 32 and/ or
44 (that is, conponent 24 10 may have passages 32 and/or support
menber 34 may have passages 44), the flow of liquid or paste uncured
el astoneric material 50 nust be controlled when the conponents are
pressed t ogemhentunedwng o Heried erstatior of the etatredk, aBa&saijmm SRastidssdid
can be bolt_hol S sa lift pin.o ns ints,
crc. when 18i8air 0 SHRERERSO e i B B ALEA e %ﬁeaﬁsﬁxsn% and
pressed, i texpsnsitrf fHog lelkdmﬁl@ rdfeaiipttd GIG.12g if d @wu aluldBmun GaiRet

el astoner nateri al in FIG 9B, the uncontrolled fl ow of the

uncur ed el JBEBHELPE lsrﬁfpé?qt%?a“S@OE%Fﬁ to @ siipylar gecfragfatieuekiag ﬂaéfﬁn’ﬁ?
bl ockagsg 0f12t4h§1el§ﬁ§a§ a9&as 1r3t%e %ﬁ‘é%ﬁ%né‘ﬂondﬁ?g ﬁat@ﬁﬁ%%vtgggghér'o?

cl eaning or nmachining can be required to clear structed or
bl ocked passiagEsmRbemidHand 4ubstrFlesuptiveiel?4asimgsimakateh alt aln piocessing
mat eri al can si.nce .20 the. sheet 2 can

d h
be pl aced bertnt[/’véer‘odu % ﬁﬁleo‘%%‘%%gﬁen‘f eré)sogeo%qf%he %’f‘r{l?ufn uB%O"F eséafe\&at h much

finer tol enmde@sestmafgeaambqulodtmﬁnaaspaexsehalsdnaneéutermﬁ@mt&he as shown
in FIG 10A., The sh&et adhesi veéggn be configured to exhibit good

vol ume cont§grosigtigehucking lamigats 424, A p gigpitavhen thg e malgrials é‘&é’on‘?@
such, tie sheplaxmgheHeiestRasdarah e iRk BldifHera %dgeaa‘f@eesdpg&%eﬁlber

closer than the |iquid, paste or gel, to the 25 passages
wi t hout ri slié4 @rtqmlgmmm Wb?rebhwaéargecedn theyaakrxpansifosis 3raa. [ 0070]

when the COBpRe nahidRfnddlor#BRO[dA SRR ndd. AL & SRIRRREE Of

materi al s erent coeffici en ermal exp S|on t he
t hi ckness crbducmg tht eshpleeitienasariated wnlathelm;e Uﬁaslasadntron&temmmm e the

di fferences i ansi on.. For FI G 8, the

Tlo con be ot RuER Eng oo g graias TGS KA Thowscin aatbeiiirent pb o
al um nu  shabliteesihestes] borde@ REA recd® Uy ROGBUIAd WRArim dubse 6M1B¢ eof ) .
However, if two coggonents with greater differences in thermal

expansi on cHERYT BFEREISSAREY s5amaedstsi44e F1Gal Ghshouinthadestiadhessis)>2 upon
heating durgop@ed mﬂpewbwrﬁggwmg SO bR ABRbEH IO ﬁdaam

el ectrode, a non-uniformshéar stress is generated in the el astComeric
bondi ng ratsarfaed 28 ofiike @mnwentc%ﬂ:feemnmassagee&@ﬂ ther rral expan3| on

For exanpl e[lﬁ(sl’bﬁf %iﬂe G b0 %:hegbforraeegx ?rowdg Ie;';cceu{ Sial o Su

menber 134 oncen rrca oacir ar e ros
chucki g | epi'éd’iaﬂ}ec&ﬁrﬂnparﬁltﬁ&lsﬁlhﬁ' dbndedrsessces Bvérhﬁge bl&SsI QMB tha€ 1riéémﬁdrn g

materi al nes%gcetrshaerc %gtnrteglglre%fto tctr)]ntrol bond thickness or parallelism. The sheet form
allows exceptional volume control to limit or prevent cozing of adhesive into
unwanted areas. The application of the sheet adhesive obviates need for precision
dispensing equipment used to apply a liquid or paste adhesive. Issues with feed
25  speeds of automated and/or manual dispensing procedures, and associated drying,
" necking or globing of adhesive dispense beads are thus eliminated. The sheet
adhesive has more uniform suspension of thermal conductivity filler, better shelf
life, and/or can provide a more efficient and reliable manufacturing process.
[0073] Preferably, the sheet adhesive can be cut into pre-form shapes, by, for
30 example, laser, water jet, die cut, plotter cutting and other cutting methods. The

sheet adhesive can also be cast into pre-form shapes by, for example, casting such as

mold casting or rolling.
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support nmenber 134 and substrate support 124 is miniml at an

el evat ed processing tenperature. However, the outer portion of the
al um num support nenber 134 undergoes a | arger anount of thernal
expansi on than the outer portion of the electrostatic chucking

| am nate 124. As a result, when the two materials are bonded, 10 the
maxi mum shear stress occurs in the outer Eeripheral edge of the

support mentf€74l 3dregrably the sheptrdhesivisia cu tediapd transtereadeasdemingtes
thermal exppORbQNtrinSfedbiRRERT tPﬁFF“ébg\Fenle)t ;H&Q'ng. ”tﬁgg 1 'ﬁﬁ'&\fs §$%r§g§§ve 1l

and 10B illustrate an approac ducin conpl ex
associ at ed of¢ sheetradhesswe 10/ Hols pasitemedrbttecend ecess imthedbohding surtdcor

t ies.  FIG 10A sh nmbodi t of 15 th
Lheot " adhost YL ST BRGNS ooiehrEEses Hab KO TOR: BLOF A Qo f aco.

of the slippakétrdiREaRies34ARE EMRE) tHAHEAAEEesH4 hadpdatiodsOR 05 Bﬂ&\?o&ihﬁ‘s
sheet adhesive 52 bonded to the | oad bearing surface 38 of the

support nenbila sach hatportiens Ry rangecimiiflad ailicwne slastomer shaspesthesive fu

bet ween PaSRAGRSt Pgescjn il vi de
exceptional bond lct%%técléoﬁlgs@gg%drﬁ@% t o@%‘%@% Pgigﬁ;{h%%ﬁ%} &glagféﬁf elism
of bonded sparficlesfor thegnallcandystizite arsl/enyeiticldsdor dlentrgal sorsluctsypge Shsetar e

a1 ons excoptearer U8R et sr SRS S B Bsr it bedsrngoere
adhesi vH) i nfufasesventieasbnipoaas.113had teplppoat hanbefl 38 hehsheatlg aghes ve
obvi at es need f‘ot%rg&ﬁr eci sion dispensing e uilgrrent used to apply a

liquid or pHe&ths lgisydace 146 eadhegompongnt d 19 gudihe depddreaning piee 4

and/ or manugt thelkiiBEA ShdAtheP T D EHRY 1R din@ R rARIQA6 kL8 J5WERE in RECKi NG
or gl obing of adhesive di spense beads are thus elimnated. The sheet

adhesi ve hadiraehpeavisy frommrengspgasdi anlagha staer kb ceopehsot dlsd hag of lepster |
better shel 0 . / i a nore efficient and reliable
. 3ne| dnflé? sur‘?%ﬂ:@ 1[Q% ngti}enﬁogéﬂé%gqb

manuf act uri ng process. |y, the sheet adhesive can be
cut inth pr@7Hr n"Tlshepssss 48)in nfating S@écaidPla bd lasaed toyatwigely @introtithe

Ut DLt ol LSNP BRR B IRl he 0SS PR,
as nol d casdirfage &€a bOht hid@ing surface 38. For example, the unbonded region can be 1-
5%, 5-10%, 10-15%, 15-20%, 20-30%, 30-40%, 40-50%, 50-60%, 60-70%, 70-
80%, 80-90%, or 90-95% of the surface area of the mating surface 38. The passages
20 44 are in the unbonded regions and the sheet adhesive bonds the bonded regions.
Optionally, the component and/or the support member can be free of passages. A
distance between an edge of a sheet adhesive, for example, a flat ring 52 inner or
outer diameter and a passage 44 opening in surface 38 can be precisely controlled to
optimize bond properties and as previously mentioned, eliminate risk of blockage of
25  passages 44 by oozing or bulging of a non-sheet elastomeric adhesive. Preferably,
the sheet adhesive essentially maintains its original size and maintains the same
shape before, during and after curing with little or no shrinkage, for example, 2-3%
volumetric shrinkage after curing.
[0076] In FIG. 9A, the bead of liquid or paste adhesive 50 contacts the support
30  member 34 along a curved surface of the bead 50 shown in cross section in recess
48. The contact area between the bead 50 and the mating surface of the support

plate 38 is narrower than the bead 50 and difficult to control uniformity and
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[0074] Preferably, the sheet adhesive is cut, handled and transferred
as | am nates between transfer sheets of TEFLON (not shown). FIG 11
shows a perspective view of a sheet adhesive 140a/140b positioned
between a recess in the bonding surface 146 of conponent 118. Such
recesses can be in any formsuch as the formof 5 racetrack grooves.
Al so shown, the sheet adhesive has portions 140b and portions 140a
such t hat p@pmondmxbthﬁah@mndgén K598, edres e compenait 34 iomeled dhibet

adhesi ve 1oL | oW paRLI 1k LS, CORLAILLNALY O 4 &1 852 A0 BLAAP, RORL T o

1406 can conPaf par vity an

particl es fmatig] wefardsadkhesapsbitinembéryand Sawimpadae 38128 1s’L14a61aadLMb has
el evation | uch that the sheet can fit ween tj.ng 10 surfaces
of the co @%@Httai@%i&@ﬁ’éﬂ&wm mygﬁs‘éﬁ thap e r?lhar“i?‘ﬁﬁ"é&?ef aces
are the Pponglago %@Lﬁﬁgapléaﬁzegsrbftmﬁld%@p@@gdﬁes&é&) #Nkvt hacdiradoRear i ng

surface 144 of the support nenb 138. bond |n<[:; surface 146 refers
¢

to a surfacted for guighbedoni @ﬁerzgﬂiawdf th@mabm&f@ﬁecgw qndyctplitydetvesn at e.

ol asra. 15 o3 GpoR it aifah sORRol L, Pl MRAHEAHRTINAL 1 e

t o preci sel ntecfore with t}ﬁehmllamh’deeiexanohl umhinnniﬁd/ etvgeamribe cobmsonamtiizruid d
regi ons can, be 1 to 95% the surface area of the mating surface 38.
For exanpl e SHRPOTABSH é Tegi on can be 1- 5% 5-10% 10-15% 15-20%

20- 30% 180- 0% 42-F6Y00Ln&0%6t0aE i/ H¥et adfesiRO préfsedPdontdtts 8O- 95% of
the surface area of the mating surface 38. The passages 20 44 are in

t he unbondedPPEYMEEDeLIHalpREa ewé%tﬁmamﬁe%lrf@@e %h@édheﬁée BRsSEEEVPdyi ons.
Optional Iy, hh&GUMA E&;@gs el ﬁhﬁe acE P&t LG ePf

passages. A di stance between an e eet esive, for

exanpl e, a lbdtwtenrthmgdlﬁave slreet Sbandcthc aating mrﬁt@rB%fah@awsalgmmer
opening in e, 38 ca Cl sel cont | mze bond
oroperti es T aie iRl PRUAE SReimSa e abfa - el MifSe R0 of
25passages éldst@yeﬁmmegveoxs showginBIGI0B. Mae gﬁehaet:oreioaaie@ I®€ tHeGheet
adhesi ve. erably, the sheet adhesive ssentlal i.nt its
ori gi nal i@e%ma YRS} et uarie %‘ﬁ"éﬁg RO beaﬁ §H af ter
curing w t hcdnaga&édecowqumaalarauﬁés%% ad1dve QURIAN Berndal %I{%Pélbkffﬁ&di' c
shrinkage after curing. [0076] In FIG 9A, the bead of liquid or

paste adh escqrréugmrdobnnd@trsngth embbmﬁ&lftstlgcv besfierarthesnpaps mpmeber 84 sl
surface of {hlg%m? &%nﬁ? shown in cross section in recess 48. The
contact area be 11e bead 50 and the mating surface of the
suppor t2(pl af08788 Beforeamuringethe theamadhbevdmattrdbly asch phiySitaltydtabld mature.
control uni Il‘lg)e srﬂegtyadggsgve before curing is an unvulcanized, uncross-linked composition
having dimensional stability. The uncured sheet adhesive can be malleable. As
mentioned, transfer sheets are preferred for handling the uncured sheet adhesive to
prevent deforming the sheet adhesive before curing. Upon heating, a cross-linking
25  agent such as a peroxide filler preferably cures the sheet adhesive in the overall
same shape as the uncured sheet adhesive. After curing, the sheet adhesive returns
to the same shape after mechanical forces are removed. Greater contact area control
increases thermal and/or electrical conductivity between the adhered parts. The
cured sheet adhesive also maintains comparable elasticity at high volumes of filler
30  particles to that of the cured gel elastomers and greater elasticity at high volumes of
filler particles than the cured liquid and paste elastomers. By using high volumes of

filler particles in the elastomeric sheet adhesive greater thermal and/or electrical
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reproducibility of the bond. In FIG 9B, when the conponent 24 is
mated to the support nmenber 34 the contact between the |liquid or
past e adhesive bead 50 and the mating surfaces of the support nenber
and the conponent 38/28 is limted and difficult to control such that
the contact area nay be |l ess than the dianeter of the 5bead 50,

requiring an excess of liquid or paste adhesive to achieve a desired
cont act ar eS°HIYFELYicRA BF aceisd betyesn derrdhsiad Pt ient SmmyemSIodct ri cal
conduct i Vi t ¥, 86W8EHENGe SHROAE ;gg%q; §@té’t{kﬂ1 oaponent 24,
Excess el astgrreri C adhes‘i3 ve Qrg)? ?r{ﬁ%er _eorne vrvlt %ﬁ?ﬁﬁand/ or

el ectrical HWi8licPiefarebly.pae-farershapes acomplolieshintoXbpavating leevisespfforfithe

menber 34. 10100771 JI.n FEl 0A, the astanmeric sheet adhesive 52
preci sely cron(r%1 WL FSeTpply 5&?&18&?“ ??é'r%é’regjgﬂn%ﬁ alnsdfcgmﬁh‘éﬁ%f‘se?lﬂ?%g&
surface Hf masualgheati sabh@atosimgyst with AneAsted B@athifdtyi Thé 8aRSSe 48
parallel to the s%ppﬁzort rre(ﬂxté[ehr s%;rfa e. The contact area between the
adhesi ve sh&hset @8 bglomywiatedtohane hwifed grigdinyted sork fimepandshehaat credrper
34 and the gaspanpBts dhvBhion des a maxinumratio of contact area to

vol une of 15 el astomeric adhesive as shown in FIG 10B. The greater

cont act ar elP08P] t Asilbiated wdHES VoA Bod 10B,cuppdronenber34ds fsnedrer i ¢
sheet adhesj v¢ i r | hgui aste
adhesi ve to&aélg%(}%él\lltteﬁséglat‘ g’%ﬁg‘eltf lquet ﬁa?ge gr?g?) gp[% eﬁ%g)gﬁg?nég?g%éoj%lgﬁecﬁnei ty,
bond st t@&ngpdssamasi4bofiific shpettimertlyer Bé tveie fluichensuppcdtionnFoleakandd and

t he conponent. 24. 20100781 Before cuyrin e sheet, adhesi ve
preferably AEES&HHREIEA |90 &lsa B ap ’zifiﬁ‘? {é’.aé %ﬁﬁgfceg’ghgﬁwpbﬁ ore
curing is amethBuiAdCiafhZQehe prétzt@dmsirel ipat@f as SyPYes kd ihe BoRBNE O face 28

di mensional stability. The uncured sheet adhesive can be null eabl e.

As ment i oneff ComppoRetaf dmaltaraatiye emBPEMERs PP MsERET 34eF coRponent df ed
sheet adhesj ar 09 I uring.
pon hoat | s SoRBRRASAS (ORI bP RN Sl B REDE R e of

pref er abl y puecess geshsupphesan aaddfiredigasdismibuhen parens| Ih asatirer glitadenad, t he
uncur ed she hesive. Aflter curing,..the,sheet adhesive returns to
the same s hg‘%&éﬁgg? ?Z'r:anerrbeecl zgltrlll fd(’:?ﬂmr P%'Pgdélémé‘?gl FEROTEL PSR é‘f cont act
area cont r o[00BIcr kasgsfeiae enBbdiaReY, e sttt alildsivabosdnBeBsidwd yrfaes yeen

t he adhered_ parts. The cure heet adhesive al so mai ntai ns conparabl e
elasticity QFCH@QW%?&W&C g’F‘SPF?rfI’@rS“@éce&afrﬂ?q PR PIEMbRETS Wich thak

cured gel elRsdi9EBI o 210.E(6BVEI ROBSH gdpttxereﬁenk}iaannmbm&gég&oa‘si I'l'er
particles than the cured“ll uid and paste elastoners. By using high

vol unes2®f Fonqxampisar denth e5thr reopsred Scnetbe enpppit encsthsetoad dbubigwarfegeeat er
t her mal andéxflf/or%gg&ﬁﬂoq’l@ﬁt outer surface is preferably 102 to 508 um (0.004 to 0.020 in),

for example 100 to 200 pm or 200 to 500pm. More preferably, the recess 48 is 178

pm (0.007 in) deep. However, the support member load bearing surface and the

component bonding surface can be bonded by the sheet adhesive without a recess.
25 Also preferably, the sheet adhesive bonds the support member load bearing surface

parallel to the component bonding surface with a distance between the two mating

surfaces varying by less than +/- 25 um (0.001 in).

EXAMPLES
30 [0082] Nonlimiting examples of sheet adhesive were formulated as described
above, heat cured and tested. Test specimens were made of the sheet adhesive to

simulate the performance of the sheet adhesive in a bond between mating surfaces

>
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conductivity can be achi eved between the adhered parts for a given
vol ume of el astoneric adhesive w thout sacrificing bond strength or
elasticity. [0079] Preferably, pre-formshapes are installed into
captivating cavities 48 of the mating assenbly. Installation can be
performed by such nethods as nmanually, 5manually with installation
tooling, or with automated machi nery. The adhesive sheet can be

for nul at ed haowdvanie shauhd beubted thetrtbst mestkslofastual bomis petawren tdraponestatind

cured when curin conve strate | GS. 10A
o 108 Uit e ATt E g (S e S peRothar ¢ he
first passagepedfir®ind devatanpapantiredHfoaehniphs asesmad Elara@assages 44
of the support nenber. 34 are in fluid copmuni cat To enhance

adhesi on, alSHPFRRYC BEeuaissta et wadugied atelgr Wn%%ld%éérh’lﬁg 13ghawse 38

of the ssmpg{eartgﬁ@&ﬁrt o%xalﬁ;f)lt:h%héame%%%%ﬁ% §9}aﬁ% BLhpRs1 appl i ed
to the bonding surface 28 of conponent 24 ernative

enbodi ment sshompmanllmmss Szhlmurmmn@ﬁwememayrammdaa anp:heenurrs to
distribute I ases f T A= tu contr process gas
supplies in aessclée}shi‘gp?11 gasm&‘l sf\ tmon psé]tcglgrsﬁ. rsllfe r‘}u’c?fl?{%?

enbodi nent , s@ﬁ'ﬁlﬁ&gﬁzoﬁlﬂno@aﬂé h@lshBarfstrmdehﬂﬂﬂﬂHldllﬁlﬁﬁaMgwfbhn@ﬂe or

nor e passages 44. I n ahrp gf err nbodi nent,. t he sheet
adhesi ve bo‘fﬂ?g’opﬁ’gaﬁ ﬁ%ﬁﬂ‘?&r‘%‘ﬂ? | gcgqp ‘lnﬁ OrE?ﬁ'rponent 28 to the | oad

bear i ngisur foags Oﬁxdmz, B8P POEHoWREHREY test Fes8H O EkAaple DNBER aliffesfredld O
381 pm (0.002 to 0.015 in) gap therebetween in unbonded regions. 20

For exanpl el808CdEsemplsr2 exheriqneeseirean Bnegn sirese-s&aip SBIVe [meyasdP0%shenr

o 508 pm (U700 g ot rHRRaThea Mk ibe Sishasty s LhBLE Ry 07
500pm Mor ecaprbefsertabidd tp, act(hmnomehigh:s&a'r straisBwitimug ﬁiaﬁﬁﬁrmrrg) ofdbeeged

However, the su Eort nenber d bearing surface and the conponent
bondi ng sur‘f‘zﬁ’?:pé]?l ﬁ“ﬁéupé’(?ﬁtd%?i“ " the sheet adhesive without a recess.

25 Al so1ypr efoes4bl FIG. tlh@h&hﬂﬁfau@ﬁﬁl@&'r&éﬁlt@ﬂﬁﬁmﬁ)ﬂ@e: sﬁa@memésw@mﬂpwcl oad
bearing surface parallel to the conponent bonding surface wt

di st ance beflleHsiafestivas crrductsd te H’Pfea@é%?’@%%‘f}ﬁbis lﬁi‘bopbé%oq()rﬂﬁw@)
gm (0.001 i mtho@mmaﬂ-s%gclmens of sheet adhesive were tested, each cycle simulates a

thermal cycle where a support member expands by a different amount than a
component during plasma processing due to differences in coefficients of thermal
20  expansion of the materials of the component and support member. FIG. 15 shows a
shear test result of Example 3 sheet adhesive at 180°C after the fatigue test to over
36,000 cycles. Example 3 exhibits a near linear stress-strain curve to over 500%
shear strain at 180°C and a low strength at high strains. Such a soft sheet adhesive
bond can be suitable to accommodate high shear strains without diaphraming of
25  bonded component and support member even after over 36,000 cycles.
[0085] While the invention has been described in detail with reference to 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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30[0082] Nonlimting exanples of sheet adhesive were fornul ated as
descri bed above, heat cured and tested. Test specinens were nade of
the sheet adhesive to sinmulate the perfornmance of the sheet adhesive
in a bond between nmating surfaces, however it should be noted that
test results of actual bonds between conponents and support nenbers
are not shown here. Shear tests were conducted at room tenperature
and el evat edWIPA@QS‘”ﬁI‘)%ﬁ&EDfFSr: exanple, at 180C. El evated tenperature
fatigue test t, for exanple, 180C. FIG 12 shows a
5shear test resullt of E}ggrg%le 1 shegt adhesi ve at rpom t enper at ure.
Exanpl e 1 shows a near ;lﬁegrcoglt““'?’éeé ABPPAY A OTCHP Ve? P15 BIOC8BH% shear
strain and appeatsifeaprosdstiag st sdmibbrgcteNedEtr At BetdmpdndipastermEe of -
such a soft sheet K adhesive can be suitable to accommbdate hi gh shear
strai ns w t FOR¥E di aphranmi ng of bonded conponent and support
menber by coupli Q@gg? El ear test
result of Exanpl ;ws Zlﬁjgéllggt%ng%ﬁ{ési Ve&té%s%gé&a%&%np%%r%@%ﬁ&pgp ? gﬁges a
near |inear ®mpessnistrain curve to over 700% shear strain at 180C and .

a low strength at, hi N uch.a soft sheet, adhesi ve bond can. .
be suitable to ac%g%‘?‘}g%‘%{%%? E%rtes%h%ngp © %ttsl?aale %%en&ac{ hgtipe &?riifﬁ?‘ﬁ?‘ﬁ‘%t of
bonded conpdesmthbnandiseppmstd lwegiesma; 4 0084] FI G 14 shows a fatigue

test result of Exanple 3 sheet hesi.ve at 180C. . The fatigue test was
conducted to nor eaﬁ%ﬁor%l ef@@’g?%vwlab%we@s?ﬁm %‘ﬁfé?ﬁﬁ)‘??ﬂm & dtigh

only speci megis 184d sdagiag s@éuae 3h S1eWBhBoh @S teMlowa e s s BidHldat&Sna

thermal cycle where a support nenber expands by a different anount
than a conpotfdht capranst islafizete the sunpeBimanbdnéunng tginpéraiieneyesing due to
coef fici ent s Qf . tdnejrmd ' B@P? . jaks h
conponent a‘:“H gnﬁpport rrné%g%@)é 6ﬂ§%mgﬁél\?\gjeg&t§ﬁ£ed§h§8s+p(%n§§hlt of
Exanpl e 3 sheet adhesive at 180C after the fatigue test to over

36, 000 cycl es. Exzampl erk?éb%xgéﬁi ts 0§ﬁ %gsrﬁ'vn(gﬁ%%gﬁgé%st rain curve

to.over 500% shedf strain “Ri gh strains.

Such a soft sheetthagi®sitireritsndomprsdaa 1GudrtcBiedd, @ nacEaiTERdahe, M gh
shear strai ng wi t hqut . di gphEam' ng of 25 bonded conponent and support

menber even Tct“jé’FtaB?/E‘]f“_‘ BSEICE R eI Tbo g/ oy Phagner sidevigld hewrsinetias
been descri bagnhdp@8dstink cWirhberiRE S5 ERE&; bt specific

the component comprises a substrate support on which the substrate is
processed within the interior space, a gas injector, a gas ring, a gas nozzle, a gas
distribution plate, a temperature controlled gas distribution plate, a ring surrounding
the substrate, a plasma confining screen, a liner to protect the cliamber sidewall from -
the process gas, and/or an optics tube window.

3. The bonded component assembly of Claim 1, wherein the mating

surlace of the support member is parallel to the mating surface of the component.
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enbodi ments thereof, it will be apparent to those skilled in the art
t hat various changes and nodifications can be made, and equival ents
enpl oyed, without departing fromthe scope of the appended cl ai ns.

VWHAT IS CLAI MED I S: 1. A bonded conponent assenbly for use in
a plasma processing apparatus for processing of sem conduct or
substrates, the conponent assenbly conpri sing: a support nenber

havi ng at | east one | oad bearing surface to support a conponent;

t he conponent supported on the at | east one | oad bearing surface
having at | east one surface exposed to a plasm; and an

el astoneri c sheet adhesive joint between mating surfaces of the at

| east one | oad bearing surface and the conponent to all ow novenent in
a lateral directiyon o [ @Eﬂggr
~during tenperatu?é cygF%ﬁgmgﬁga?Qﬁﬁ%géﬁééﬁy%fb%ﬁgﬁggPaggggﬂé?bn 0

t he suppor t shestidhesiznbintivemposgsaribermally conductiv2. anThve elsondaty wadpdinent
assenbl y of ﬁlaing%..whir in t he support nenber conprises a

| ower el ect? %i?eé;ﬁ%%%sﬁFCal clanp, an electrostatic chucking
device, an optics tube, and/or a chanber sidewall bounding a plasnma

processi ng chanber interjor gpace; and t he conponent conprises
_a substrate suppert ohtwRSTRd EerEPAGRAsteRtdY PECIgie dewawaingie HestTegHS

interior Spag&tadhediad;dittiieChlcallRdaSnableng theAa@BT dR0%Hh o atBeLR500%
distribution plate, a tenperature controlled gas distribution plate,
a ring surr 8eRsE BN bYie skeabsiresapbaboyt ¥ taSAE peion Biterhpryatersrrerge, of zodni ner
to protect idewal | fromthe process gas, and/or an
optics tubegﬁﬁpﬁg%@v@(?%&kﬁ& The bonded conponent assenbly of Caim
|, wherein the mating surface of the support menber is parallel, to
the mating surface of.the conponent. 4, The bonded conponent
assenbly of d ai ﬁﬁ 1, &#\%P%i%ﬁd HrareatAsmhly of glﬁ‘%} ‘gaﬂ'élé‘it%elf%&ﬁ ric
conpri ses aslidsesdmtibyjotmngeladticwiey tekobleah @&t lbieEAklryction Ml atdsy 800%
silicone ad esive_sgfet. . 5. The bonded conponent assenbly of
dai m 4, wheher fraimBy ashedt sast PErboHbd oAl egiip e trrapsweiuiegarge S todm| | y
def or mabl e idmgchguldd o@lc direction to at |east 500% shear strain by
a shear stress of about 50 to 300 psi in a tenperature range of room
"tenperature to 300C. 6. The bonded conponent assenbly of C aim

5, wherein the ekasto ' | OF AL : tical :

deformable in t hIZ:-' | at gfr?%? él ?Jrﬂ gﬁ?@%ﬁﬁgée\é@w ggg#“%%o%%ﬁléaﬂ? eaesl%'shr(%rfleﬁwby
a shear st r elgst afhesibojotint5Oelbaic8d¢isimable ia tHedateedl direstien tamgeasof00spom
tenperat ur esftle%r g’fga(i)ncby a shear stress of about 100 to 200 psi in a temperature range of room

temperature to 180°C,

8. The bonded component assembly of Claim 5, wherein the elastomerié
sheet adhesive joint is elastically deformable in the lateral direction to at least 500%
shear strain from a shear stress of about 50 to 300 psi in a temperature‘range of room
temperature to 300°C after 5000 temperature cycles of heating the bonded

component assembly from room temperature to 250°C,
9. The bonded component assembly of Claim 4, wherein (a) the

thermally and/or electrically conductive silicone adhesive sheet comprises two or

more laminated layers having different physical properties and/or (b) the thermally
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7, The bonded corrponent assenbly of Caimb5, wherein the elastoneric
sheet adhesive joint is elastically defonnable in the |ateral
direction to at | east 500% shear strain by a shear stress of about
100 to 200 psi in a tenperature range of roomtenperature to 180C.
8. The bonded conponent assenmbly of Claimb5, wherein the elastoneric
sheet adhesive joint is elastically deformable in the | ateral

di rection t cndtor keasicalb0@fdsttbarsilzbnaddhedivomea dhpakessivb@s sndpé cabout
50 to 300 psi. in a tenperatyre range of roomtenperature to 300C
after 5000 tRAFBEPHFGR %@R;%'l(g er@f‘t&&é"??lr?@oﬁeﬁ@%onded conponent
assenbly fromroomtenperature to 250C 9. The bonded
conponent assenbly of Caim4, wherein (a) the thermally and/or

el ectrically cond@eti \Té\ebpnfﬂ@cmelpa@ﬁﬂéQ$Svleb1§r®ééllalmtﬁm4hﬁsmsattlmt are nor e
| am nat ed | r and/.or

thor mal by Aoy o e Rl Rhe IR E leetHoP Rk BRI R Bapet
conprises tvib2orl. W/mK:arpi/mﬁeaptmnblpomsmhﬁthemgndiichf/emémneraldy&u&al
properti es. 0. The bonded co ssenbly of C aim4,
wher ei n at Isgggtha%%é‘e%%tcf’ﬁ uc&?’%ﬂé""%ﬂ'@ﬁ&h@e si i cone adhesive
sheet has a thermal conductivity of about 0.2 to 1.0 What( and/or at
| east one portion of the conductive silicone adhesive sheet has a

t hermal conducti ilty dihegeag¢edicogpppepkassembly of Claim 4rpéietrimtte the
conponent a%ﬁm%c%ﬁee@a@ﬁéﬁﬁ m\‘ibﬁﬁﬁéﬂ”&oﬁl@ls&rﬁ?rﬁﬁ&%&l%% fﬁ'xfo%]ﬁﬁﬁe
adhesive joint further conp es a prinme ne or 0

mat i ng sur f aeggsiriadee Oﬁﬁppumormambbwr aadr’dttbnecbmgomtrraom/en(b) tland/ or

b) th heet
él )S tri guf?gg%@ﬁ%%n dl'hc r?e araﬁ?saﬁg%]&%étvceom%nseg alu(é:x? glsgﬁjﬁ’§8§ nt%%&ﬁtévﬁt

assenbl y of flleai m 11, V\herel n (a) the thermally conductive filler is
of boron nitride (BN), alum num oxide (M03), silicon, silicon
carbi de, or conbination thereof and/or (b) the thermally conductive

silicone adhesi vgashegteibsn®d doinpoflrs Bssgﬁbwlmlm\'ﬁ' %Ereﬂi {E?EH&Y'
silicone and the thermally conductive filler, E ecul ar
mumeOXﬁdel(

wei ght di metth§rmally pondypvesfildertinef homes pitridey BN AdrOsaf ri xed.
around fi ber i I h .

i ety ot 1o SR SR bide bE Blindeloh olerleo BPS e Bl Whaugive

ar ound rret aI silicong etheeirie sirect isvy (I high mutwmiu I\xa:rgmvdm@phltyl dilivetdad the

i cr obeade. ARGREL AEIRLRATArGY Sleh oot AE R std e oo

of Claimi, tidremiy comiugiwe ﬁiﬂlﬁhﬂdﬁﬂﬁedth%um&‘fbeiéﬂ@s E@édnr(@cr%ﬁ)“, flagashvari es
by | ess than +/ - 251, é}ﬁ (rg g 14, The bonded conmponent
assenbly of TEHETHAT Veighidrast yl(sg)copﬁ@%@agpgﬁ@}x wndyive fdlgnegingedj oi nt

conpri ses anr@ndshRABE b&GeshGty) %?ﬁ&%é]\!&ﬂﬁ% gH% rchmétf?ﬁlllsﬁfiohé" L e
pre-form shaﬁ the el astoneric, sheet adhesive joint conprises

an el ast omert %%&éé@ndﬁé‘h‘éﬁsﬁ% nejkediwih glass picesticadsangvapenobeads. t he

el astoneri c sheet adhesive joint conprises an el astoneric sheet
adhesive laser cut, plotter cut and/or water jet cut pre-form shape;
and/ or (d) one ofl3t he Thmbpmipdsuripanes asemplyi €laim Igaxtieten a gap distanck5.

The bonded b f .Cla h
dopth 15 i n B TRRIE B0 EiF200oH Py He 264 Oohépkh 1o in a

range of 200 to 500 pm (c) the cavity conprises an elevation jog
sized to match a _di nensi on of the sheet adhesive; (d) the sheet
adhesi ve bonds t K& matPRgordsdrcqpaopmt ersemplyms Sham |, terdie (a3 the east

one | oad be%[dsf&%e%h' h&e @dlf?:ngta b&GinSdRRREts m&fméﬁ%ﬁ%ﬂ 28R é;lgé/t a0 to

400 pm (e) the sheet adhesive joint conprises a silicone adhesive
sheet in a FolhipP apreifery ehappidbl the@fa);tomhec sﬂv@eadhadh@pnnxeomnms an

gm;' ses a efe,;s ﬁkngﬁgm %‘h%@' 9@@%&@ of &%%htggﬂe fé&n} S) ) 20 glagtogﬂpnggwhnar

adhcswe joint comprises an elastomeric sheet adheswe laser cut, plotter cut and/or
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16. A nethod ofjoining an assenbly for use in a plasm processing
apparatus for processing a sem conductor substrate, conprising:
applying a first surface of a sheet of uncured el astoneric adhesive
in a predetermned pattern to at |east one |oad bearing surface of a
support nenber in a predeterm ned pattern of regions to be bonded

whi ch excl ude regions to remai n unbonded; applying at | east one

bondi f th
bonding S SR RL catRongt da-RtsEnt e ines AL UG RISE! of

be bonded, t#mtyconponent having at |east one other surface to be
- exposed to a plasm; and bondi ng the at | east one bonding
surface of the conponent to the at |east one |oad bearing surface of

t he support nenbes. w The b&ﬂe@b@ﬁﬁon@xﬁt a@Jeﬁf@‘l)ﬁmlb% NAREYR (a) the cavity
therebetweeg?to formthe a The 'met hod of j ol ni'ng

an - assenbl yIfRih isjaa r?’igeai’fﬁaé%%@%%dbk@? ﬁ@’l%(p*bﬁth:ﬁ S l@flgﬂfeﬁo&tqwo
further conpgi ?d)'ﬂl% cavity comPREk ¥4 B¢ 2@109 edttQ afagke aatﬁme ﬁﬂg | oad

bearing sur ace of the support rre pre rm ne tern and
applying a ﬁreﬁh@é]rhGﬁl‘eﬁt(ﬁ)ethashdeéaféltmmimnb@mdngmgumﬁ‘menfdfe ctoh@onent to

conmponent i The net ho J,oi ni ng
an ‘assenbl H]TE% i%égce&%% ?;Ja? b@?ﬁj ﬁég%ﬁ’ élée %“H@O%Bﬁsﬁ‘.b &1 fpaessrarayt gp’%lo

wher ei n 400 appley tlﬂagshpdftladhﬁsntc(j)oﬁh@r@hsés@aﬁlﬁcoﬁe@dﬂ'k@iﬂ'@ isRékt S foRg %f of

t he conponent. COITBI‘I ses coverw}g .the at | east ope bonding surface

with a mask®HREC A ONPA SR sy oM FURPRSTE A SihapRcAdhesisheaidp A ng

the priner QmmMWIGESKEeMofeLt@Rss, dht ﬁﬁg@ vath di&a8bn R)@? c?ﬁﬂﬁér@%a?b’xr face,
and/ or applying priner to the at |east one earing surface

of the suppbqlwnﬂgér?@@fgﬁ%&mkéél'sw@w@ﬁlpngwmé aal/or @she dagtotheramksheet
bear i ng suricﬁaﬁﬁvmoﬁﬁtc%nﬁ%& a*}%waged%‘aﬁ%%gs in a predeterm ned

pattern and coating the prinmer on unmasked regi ons of the at |east

one | oad bearing surface. 19. The method of joining an
assenbly for usegdn a, pﬁg@ 11ce%si n% ratus olﬂ(:lalm18
wherein the pr edet er M h £ EPRE R APHEO H8kUo4™ A PHASTRA RF R3S 1ss

sem - annul asppzehedor processing a semwonductor substrate, comprising:
applying a first surface of a sheet of uncured elastomeric adhesive in a
predetermined pattern to at least one load bearing surface of a support member in a
predetermined pattern of regions to be bonded which exclude regions to remain
unbonded;

' applying at least one bonding surface of a component to a second surface of
the sheet of uncured elastomeric adhesive in a predetermined pattern of regions to be -
bonded, the component having at least one other surface to be exposed to a plasma,
and

bonding the at least one bonding surface of the component to the at least one
load bearing surface of the support member with the sheet of elastomeric adhesive

therebetween to form the assembly.

17. The method of joining an assembly for use in a plasma processing

apparatus of Claim 16, further comprising:

applying a primer to the at least one load bearing surface of the support

member in a predetermined pattern; and
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20. The nethod of joining an assenbly for use in a plasma processing
apparatus of C aim 16, wherein (a) applying the first surface
of the sheet of uncured el astoneric adhesive conprises precutting the
sheet: of uncured el astoneric adhesive bonding material to the
predeterm ned pattern using one of mechanical cutting, die-cutting,

| aser cutting, water jet cutting, plasma cutting, plotter cutting and
conbi nati ons t herp@fing a primer t¢ tk at lvestahe badsty sorfecedafitté ognsanefitace of

t he conponent dapd/ or tht? at | east one | oad bearing surface of the
support nmenBEPCEERBEE 88 % annel s over at |east a portion of the
predet erm ned pattern; (c) the sheet of uncured el astoneric
adhesive is a filled, uncured elastoneric silicone sheet; and/or

(d) the sheet of lBncurBeimsthesiodiniring amawesblydor wean  plaswd pragawsinged

el ast oneri ¢ 50 - 46OPECHRIESY, fhdikigd Wi th conductive particles of one of
al um num al um num oxi de, silicon, silicon carbide, boron nitride, or
al | oys thereof, apalyimigerimer hotheef jeait nhngpndimgasseredithd crmposenti n a

~pl asma proc i t i.m 16 erei. a) bondi.ng
further corr%?li% I[e}%sggg’%l{n éyfﬁtgg%sﬁé%tbogéﬁgé‘i\{\@aecew&par’8%55 W@'g’ig?%e‘éff]gsl Bast
one bondi ng apuedeteminet phiten andpeniag thegsithdr be uamatiead ségionefltnad least
beari ng surfacg océ&the supgg)'t menber together under a static weight
or opti onal I°9¢ BPEREBEBRerP%r essure within a vacuum bag, wherein
the sheet of uncg%;ﬁsiinglpaﬁieemle%t RE4188E 18d béaring dbrrfdd @ Support (b)
heating the assenbly to cure the uncured el astonmeric adhesive after
seati ng whernemsT 8eTAPTISEs geVeging thy atddret angdapdbeiting wfsoewith a mask haying
the conponen eriin%gsqga ré'@‘ie?mﬁ{e?ﬁ%ta@émﬁhél %o%gﬁ'g tHE Qi YR lakﬂﬁrgéiiﬂs%?n’
graphite, quartz, ceramc, silicon carbide; yttria-containin

cerani c, ENfheB4@astoredodsi brating surfacer eof ; and t he support nenber is
conposed of alum num graphite, copper, alum na, quartz, zirconia,
silicon nitride, alumnumnitride, silicon carbide or combination

t her eof ; (8) apptHetl@dtdtoihing 8k asthbigaer @k it Aplshe@tocedsing
uncured el astoneric dhe?i ve, conpri sgg removi ng a transfer sheet from
the first sdPPBRRs petigre Lapprerindhamedstsrngted paiteradn thegnasies apluraifist
one | oad bearidhg-autfasseef the support nenber; (e) applying
the at | east one bonding surface of the conmponent conprises renoving
a transfer sheet fromthe second surface of the sheet of elastoneric
adhesi ve before pl yid e Yol .surface of the
conmponent to theQQ'ecogggg%%giogJ%ﬁgg%%ggsg%gg@qg%@%ﬁ%u Eea EPASTONET i ¢
adhesi ve;  apparatug 6§ Clappll¢jwigereine first surface of the sheet of

uncured elastonerjc adhesive compris ing a.vacuumto the sheet
of uncured el ast %PSI lﬁhﬁgf%@%‘ﬁa Ofﬁfgglg%%%ﬁ“%ﬁ%ﬂonﬁ]@épﬁ?bvﬁl yi ng
the first sushatespecuhingake drasif @beed dadoheas édhgsiﬁélbéﬁriﬂh@% Rbtefifl®
support nmenber to renove gaps therebetween; appl yi ng the

) . (9) app !
at | east ondGIRAHGIRGIHCHER WHEORE OE BRPISRIEAT Cuttingp fiesiiingp sst cuting,
vacuum t o t ke heetitab MG &bk 4k ' : onent
and the support 513E%rrerrber% %fter&g%’g%’3%@%@%@@3‘?%&%@8‘%@?&
surface of the cénpbneireast ong bandingcorfebeitifcaompohenthed/shthetat tehst one

uncured el asf AMREL:G AIRES LY Be SOl TR I BRRp A AL ERRI MG o B0 Wrtion

of the predetermined pattern;

(c) the sheet of uncured elastomeric adhesive is a filled, uncured elastomeric
silicone sheet; and/or

(d) the sheet of uncured elastomeric adhesive is a filled, uncured elastomeric
silicone sheet filled with conductive particles of one of aluminum, aluminum oxide,

silicon, silicon carbide, boron nitride, or alloys thereof,
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(h) the conponent conprises a substrate support, a ring surrounding
the substrate, a plasma confining screen, an optics tube w ndow, a
chanber sidewall liner, a gas injector, a gas ring, a gas nozzle, a
gas. distribution plate, and/or a tenperature controlled gas
distribution plate and the support nenber conprises a | ower

el ectrode, a nechanical clanp, an electrostatic chucking device, an
optics tube, and/or a chanber sidewall bounding the plasma processing
chanber, 22. A nethod of processing a sem conductor substrate
with reduced par tdlcl e Toemetheddiaining kmasepbladomusp e phsiagroaggsmeat us

conpri sing E&Sm@ﬁ?gfémﬁﬁquﬂﬁQ% assenbly of Claiml, the nethod

conpri si ng: 2 stbStrate on a substrate support in an
interior space of(a)thedng (isntimr poropesss saagng havhet adhesive by prékssifgtheiang

t he process o.the interior space o pl asma_ processin
Charber it ¢ AR D S v R eaB oo G P LE St ABT IPaC BergRg SHrtse,
or a gas i njogeteXupport memb&&HLItRdruAGerd sPJu@%\fE?ghft BP&BtEoH?llﬂfﬁﬁﬁgﬁﬁﬁs in

the interior space of the plasnma processi ng chanber abo

substrate; [PrECESNiIRE ¢ revsuhse whacipithashediof phawereelastomeric adagive is
Thenet hod oﬁmgaﬁ&ﬂ%;z wher ei n processing conprises etching the
substrate. 4. A conponent assenbly for reducing particle
cont ami nati on dur(b)rfqatiﬂlga@nasq@mbessilmgheorﬁncsmﬂiedzsmmb@dhasubaftmat es,

th t nb f I
orocess) ng. CRAMBTRAYT Ha At Bugincse i aSHBRt ng Surface to L

support a conponéthe componehﬂieoﬁﬁﬂgl@&@@tfal SkPOpdIedyanlihdgligdn, | east
one | oad beari n%esurface hawg | east one surface to be exposed to

a pl asma; afgePhite, qUalz, GHrREe. lcépéér?@ﬁeﬁm OREEingemEaicvBN; B«per cur ed
in ajoint RehwagRolBletdg a%@'ﬂ{eas‘aﬁﬁor?lfneﬁlgé 19&0&1;?0%@& oP46m|Rad ﬁﬁﬁﬂﬁé ng

surface and the conponent to allow novenent he conponérit
rel ative to ceprersaippine: queEFtraicoriacsiioonmits An b miotm mitedemellicex parbige on

of the-suppqLt el he conponent after curing, - wherein
t he sheet of e?rggggrrenr?lgﬁgg%hem ve is a filled, heat-curable,

unvul cani zed el agd)apehiing Be first owrdacs héthe sheet of uncured elastomeric adhesive
comprises removing a transfer sheet from the first surface before applying the first
surface to the at least one load bearing surface of the support member;

(e) applying the at least one bonding surface of the component comprises
removing a transfer sheet from the second surface of the sheet of elastomeric
adhesive before applying the at least one bonding surface of the component to the
second surface of the sheet of uncured elastomeric adhesive; ;

(f) applying the first surface of the sheet of uncured elastomeric adhesive
comprises applying a vacuum to the sheet of uncured elastomeric adhesive and the
support member after applying the first surface to the at least one load bearing
surface of the support member to remove gaps therebetween;

(g) applying the at least one bonding surface of the component comprises
applying a vacuum te the sheet of uncured elastomeric adhesive, the component and
the support member after applying the at least one bonding surface of the component
to the second surface of the sheet of uncured elastomeric adhesive to remove gaps

therebetween; and/or
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25. The component assenbly of C aim 24, wherein the uncured

el astoneric sheet adhesive is formulated with a peroxide as a heat
activated conponent to performa cross-linking reaction, the

el astonmeri ¢ sheet adhesive volunme shrinkage is 3-5%during curing, or
| ess than 3% 26. The bonded component assenbly of Claim1,
wherein the mating surface oof the support nmenber is non-parallel to

the mating surfaqg) ik cbM@oSABARRNes a substrate suphort | NEnPARFRE IR MRONENt
assenbly of Caiml, wherein the conponent is of single crystal

silicon, polSpetiAss 2IPlasHe confiniag screqs appntics fubguidndow, ascpphersdewall
ceram c, silij : b itride, _yt&ria-: containi _
ceramc, BN,Hn%?(% %?Exgb%%n’g%%%{t]%ﬁ g? %Jrzggfé g%tén tltlﬁ’glogﬁ)pl)%grap ?@gﬁbgr I's
conposed of tahgmmor@oapdh'gaseiistﬁmpmrplatahﬂrthm?pgqnanidnzbelr zompmdsas a,
silicon nitri luminumnitride silicon carbide, steel, .
mol ybdenum ¢ g’%fges}gcérr?@ce)’ra Lot %?lnoiér?% i F%&tf%sgaf“.c 2hiking Q€55oe] an optics

tube, and/or a chamber sidewall bounding the plasma processing chamber.

22. A method of processing a semiconductor substrate with reduced
particle contamination in a plasma processing apparatus cofnprising the bonded
component assembly of Claim 1, the method comprising:

placing a substrate on a substrate support in an interior space of the plasma
processing chamber;

introducing the process gas into the interior space of the plasma processing
chamber with a composite showerhead electrode assembly, a gas ring, or a gas
injector; |

generating a plasma from the process gas in the interior space of the plasma
processing chamber above the substrate;

processing the substrate with the plasma.

23. The method of Claim 22, wherein processing comprises étching the

substrate,

24. A component assembly for reducing particle contamination during
plasma processing of semiconductor substrates, the component assembly
comprising:

a support member of a plasma processing chamber having at least one load
bearing surface to support a component;

the component supported on the at least one load bearing surface having at
least one surface to be exposed to a plasma; and '

an uncured elastomeric sheet adhesive to be cured in a joint between mating

surfaces of the at least one load bearing surface and the component to allow
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movement of the component relative to the support member due to mismatch of
thermal expansion of the support member and the component after curing,
wherein the sheet of elastomeric adhesive is a filled, heat-curable,

unvulcanized elastomeric silicone sheet.

25.  The component assembly of Claim 24, wherein the uncured
elastomeric sheet adhesive is formulated with a peroxide as a heat activated
component to perform a cross-linking reaction, the elastomeric sheet adhesive

volume shrinkage is 3-5% during curing, or less than 3%.

26.  The bonded component assembly of Claim |, wherein the mating

surface of the support member is non-parallel to the mating surface of the component.

27. The bonded component assembly of Claim |, wherein the component
is of single crystal silicon, polycrystalline silicon, graphite, quartz, sapphire, ceramic,
silicon carbide, silicon ni'tride, yttria- containing ceramic, BN, B4C or a combination
thercol: and the support member is composed ofalumiﬁum, graphite, copper, alumina,
quarlz, zirconia, silicon nitride, aluminum nitride, silicon carbide, steel. molybdenum,

tungsten or a combination thereof.
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