METHOD OF PROTECTI NG A BOND LAYER | N A SUBSTRATE SUPPORT ADAPTED FOR
USE I N A PLASMA PROCESSI NG SYSTEM BACKGROUND 5Si nce the m d- 1960s,

i nt egr at ed yeé@miesONdct or circuits have becone the pri marpt1aRBRRASHIE
of nost el ectronics systens. These mniature el ectronic devices nmay
contain thousands of the transistors.and other circuits that nmake up
the nenory and | ogi ¢ subsystens of m croconputer central processing
units and other integrated circuits. The low cost, high reliability
and speed of these chips have led 10 themto becone a ubi quitous
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as silicon or germanium called a "wafer." Each wafer is subjected to
a sequence of physical and chem cal processing steps that formthe
vari ous circui BASIRGROURES on the 15 wafer. During the fabrication
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doped silicon fer .may then be unifor oat.ed w,th a thin |ayer of
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may then be transferred gnto the resjst using a process known as
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dioxide films, chemical vapor deposition to produce silicon, silicon dioxide, and

silicon nitride films, and sputtering or other techniques to produce other metal filins.
After depositing a film on the semiconductor wafer, the unique electrical
20  properties of semiconductors are produced by substituting selected impurities into
the semiconductor crystal laitice using a process called doping. The doped silicon
wafer may then be uniformly coated with a thin layer of photosensitive, or radiation
sensitive material, called a "resist." Small geometric patterns defining the electron
paths in the circuit may then be transferred onto the resist using a process known as
25  lithography. During the lithographic process, the integrated circuit pattern may be
drawn on a glass plate called a "mask" and then optically reduced, projected, and
transferred onto the photosensitive coating.
The lithographed resist pattern is then transferred onto the underlying
crystalline surface of the semiconductor material through a process known as
30 etching. Vacuum processing chambers are generally used for etching and chemical

vapor deposition (CVD) of materials on substrates by supplying an etching or



vapor deposition (CVvD) of materials on substrates by supplying an
etching or deposition gas to the vacuum chanber and application of a

radi o frequehscs4fEl: field to the gas to energize the g3 lfdb@e@27090
pl asma state. A reactive ion etching systemtypically consists of an

etching chanber with an upper el ectrode or anode and a | ower

el ectrode or cathode positioned therein. 5 The cathode is negatively
bi ased with respect to the anode and the container walls. The wafer
to be etched is covered by a suitable mask and pl aced directly on the
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during well-defined vertically etched side walls.
The etching reactor electrodes may often be fabricated by bonding two or
more dissimilar members with mechanically compliant and/or thermally conductive
20  adhesives, allowing for a multiplicity of function. In a number of etching reactors
having a bond line or layer between two members, including electrostatic chuck
systems (ESC) where the active ESC component is bonded to a supporting base, or
multiple bond layers incorporating an electrode and/or heating element or assembly,
the bond line or layer can be exposed to reaction chamber conditions, and is subject
25  toetch out. Accordingly, there is a need to prevent erosion of the bond line or layer,
or at least slow the raté sufficiently, such that an extended and acceptable
operational lifetime is obtained for the electrode and its associated bond layer during
use in semiconductor etching processes without noticeable degradation to the
performance or operational availability of the plasma processing system.
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use in sem conductor etching processes w thout noticeabl e degradation
to the performance or operational availability of the plasm

processi ngwiysheiis30 SUVMARY | n accordance with one egb@ﬂgﬂﬁa@”mﬁ
nmet hod of protecting a bond layer in a substrate support adapted fo
use in a plasma processing system conprises: attaching an upper
menber of a substrate support to a | ower nmenber of a substrate 5
support; applying an adhesive to an outer periphery of the upper
menber and to an upper periphery of the | ower nenber; positioning a
protective ringuaQWrdyt he outer periphery of the upper menber and

t he upper periphery of the | ower nenber; and nmachining the protective
ring to a final di mBnadcerdangeivigcensranthediment. pimethst dfarotestigdi hoad{ayenin
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protecting a bond | ayer conprises: attaching an upper rrerrber to a
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shrink fitting_t protective ring around
ﬂuorocalbon polymer material ring around the outer periphery of the upper member
15 and the upper periphery of the lower member; and machining the fluorocarbon
polymer material ring to a final dimension.

In accordance with a further embodiment, a method of protecting a bond
layer comprises: attaching an upper member to a lower member; expanding a
fluorocarbon polymer material ring to a diameter greater than an outer diameter of

20 the upper member; and shrink fitting the protective ring around the bond line.

In accordance with a further embodiment, a method of protecting a bond
layer, the method includes the steps of: bonding an upper member to a lower
member; expanding an inner diameter of a protective ring to a diameter greater than
an outer diameter of the upper member; and shrink fitting the protective ring around

25  the bond line.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross-sectional view of a processing chamber suitable for

plasma etching semiconductor subsirates.
30 FIG. 2 shows a perspective view of an upper member and lower member of

an electrode assembly.



25t he bond |ine. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1
shows a cross-sectional view of a processing chanber suitable for

pl asma et ciwogogensgonduct or substrates. 30FI G 2 shows parpRtmpestdove
vi ew of an upper nenber and | ower nenber of an el ectrode assenbly.
FIG 3 shows a perspective view of the upper nenber bonded to the

| ower menber. FIG 4 shows a cross sectional view of a portion
of the upper nenber bonded to the | ower nenber according to FIG 3.
5FIG 5 shows a perspective view of a protective ring prior to

instal | ati on ar oundrIthe shp@et peRpdtive tiod of cuseIpperaABabsr bonded to EleGowér
shows a perspect iﬁée view of the protective ring of FIG 5 positioned
around a bond M°H®®bet ween the upper and the | ower nenbers.

FIG 7 shows a per SpES:U shewY b @MsOlecBomPiielvl a @brtii@ releafptOdember
assenbly of 10 FIG_ 6, along line 7-7, including the protective ring

6
posi tioned ar ohwaie@ﬁéthgé@.\aerpggx@be_raccordingqm}“@ﬁ.@ shows a perspective
view of a pgrtion ofyd @%h@%@ﬁkér@ﬁ&ti@é\?@%ﬂ gPJtec't:lk/&-iné Bri&f“t%rif?ét Ia@iﬁ&‘?
chin Frace o e

protective ring has a groove ed 1nto an upper
ring. 15FI G 9amhondwheaipperossniseand bmat membw. of a portion of the
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around a bond line between the upper and the lower members.
FIG. 7 shows a perspective view of a portion of the elecirode assembly of
10 FIG. 6, along line 7-7, including the protective ring positioned around the bond
layer.
FIG. 8 shows a perspective view of a portion of the electrode assembly of
FIG. 7, wherein the protective ring has a groove machined into an upper surface of
the ring.
15 FIG. 9 shows a cross sectional view of a portion of the electrode assembly as
shown in FIG. 8 including the groove within the ring.
FIG. 10 shows a perspective view of a portion of the electrode assembly after

machining to a final dimension.

20 DETAILED DESCRIPTION
FIG. 1 shows a cross-sectional view of a plasma reactor 10 for etching

substrates. As shown in FIG. 1, the reactor 10 includes a plasma processing
chamber 12, an antenna disposed above the chamber 12 to generate plasma, which is
implemented by a planar coil 16. The RF coil 16 is typically energized by an RF

25  generator 18 via a matching network (not shown). Within chamber 12, there is
provided a gas distribution plate or showerhead 14, which preferably includes a
plurality of holes for releasing gaseous source materials, e.g., the etchant source
gases, into the RF-induced plasma region between the showerhead 14 and a
semiconductor substrate or wafer 30. It can be appreciated that the top of the

30 chamber 12 can be designed to replace the showerhead 14 with various types of

plasma generating sources such as capacitive coupled, , inductive coupled,



FIG 10 shows a perspective view of a portion of the electrode
g;gggbly after machining to a final dinension. 20 DETAI LED

| PTI F 1 shows a cross-sectional view of
react or 18k$%$mgg%%§;g substrates. As shown in FIG 1, Fﬁ%ﬂﬁgggﬁﬁgm
i ncl udes a plasma processing chanber 12, an antenna di sposed above
the chanber 12 to generate plasma, which is inplenmented by a planar
coil 16. The RF coil 16 is typically energized by an RF 25 generator
18 via a matching network (not shown). Wthin chanber 12, there is
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lower second electrode, or cathode. It can be appreciated that this lower electrode

15 or electrode assembly can be a bottom electrode of a capacitively coupled plasma
reactor or a bottom electrode of an inductively coupled or microwave powered
plasma reactor. The wafer 30 is preferably biased by a radio frequency generator 24
(also typically via a matching network). The wafer 30 can comprise a plurality of
integrated circuits (ICs) fabricated thereon. The ICs, for example, can include logic

20  devices such as PLAs, FPGAs and ASICs or memory devices such as random access
memories (RAMSs), dynamic RAMs (DRAMS), synchronous DRAMs (SDRAMs),
or read only memories (ROMs). When the RF power is applied, reactive species
(formed from the source gas) etch exposed surfaces of the wafer 30. The by~
products, which may be volatile, are then exhausted through an exit port 26. After

25  processing is complete, the wafer 30 can be diced to separate the ICs into individual
chips.

The plasma exposed surfaces of any plasma confinement apparatus (not
shown), chamber wall 32, chamber liner (not shown) and/or showerhead 14 can be
provided with a plasma sprayed coating 20 with surface roughness characteristics

30  that promote polymer adhesion. In addition, plasma exposed surfaces of the
substrate support 28 can also be provided with a plasma sprayed coating (not

shown). In this manner, substantially ail surfaces that confine the plasma will have

-5.



In use, a wafer 30 is introduced into chanber 12 defined by chanber
wal I's 32 and di sposed on a substrate support or el ectrode assenbly
100, whi chwast®rasess | ower second el ectrode, or cat hode.pdriuss@@ioPaoo
appreciated that this | ower el ectrode 150r el ectrode assenbly can be
a bottom el ectrode of a capacitively coupled plasna reactor or a
bottom el ectrode of an inductively coupled or mcrowave powered

pl asma reactor. The wafer 30 is preferably biased by a radio
frequency generator 24 (also typically via a matching network). The
waf er 30 can ceoifidesBughnpéstwhatatedstRh tHabprogiotd Rtk hdria@hidsich. (th €89 manner,
fabricated thereon., The | Cs, for exanple, can_include | ogic 20
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15enabl e coupling of this RF power through the gas distribution plate
into the react &factors, etching gas can be supplied to a showerhead electrode 14 from a gas supply

and plasma can be generated in the reactor by supplying RF energy at different
25  frequencies from two RF sources to the showerhead electrode and/or a bottom
electrode. Alternatively, the showerhead electrode 14 can be electrically grounded
and RF energy at two different frequencies can be supplied to the bottom electrode.
FIG. 2 shows a perspective view of a substrate support comprising an
electrode assembly 100 according to one embodiment. The electrode assembly 100
30 comprises an upper member 110 attached to a lower member 120. The electrode

assembly 100 is adapted to be situated within a process chamber of a semiconductor



Further, it is desirable for the material of the gas distribution
plate to be highly resistant to chem cal sputter-etching in

envi r onnentygo sueM118s oxygen or a hydro- fluorocarbon gasdihasseetdoo
order to avoid breakdown and the resultant particle generation

associated therewith. 20An exenplary parallel-plate plasma reactor 10
that can be used is a dual- frequency plasnma etch reactor (see, e.g.,
commonl y-owned U. S. Patent No. 6,090,304, which is hereby

incorporated by reference inits entirety). In such reactors, etching

gas can be supplafee@rdcesstgSSyaamrshans, fir eLdnifgle plabniarRedessigehasibRpisy
and plasma can be generated in the reactor by supplying ener gy at
different 25 fekeRdEslfromtwo RF sources to the showerhead
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di fferent freqeenppeeylatah 2davingpdbweadlange t Heat it taserothe plateodd. T @peR

shows a perspective view of substr.at e .support gaonprising . a
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As shown in FIG 2, in one enbodinment, the upper nmenber 110 conpri ses

an upper pl at ea sustpgFIpRPrEmebEl 9P (BLgé0114 at the base of the plate
112. The upper 5 ne i f 2] ; ,
R

t he upper nenber e config suita es or
desi gns, such astalléchaingal such hpalufim preanellurdingpladlpy.. Biveevenp perupper

nmenber 110 conpri ses | ower r.face 116. .10 bhe.b a
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preferably Conﬁélssz;[ ﬁni%frmatlrﬁc legsc crmq.%?e C?C?lgp ‘Eol tﬁg gut(f):x]f ed?ge or diameter thereof.

15 The lower member 120 is preferably a circular plate having an upper surface
126 and lower surface 128. However, it can be appreciated that the lower member
120 can be configured in suitable shapes other than circular, The upper surface 126
is adapted to bond to the lower surface 116 of the upper member 110. In one
embodiment, the lower member 120 can be configured to provide temperature

20 control (e.g., the lower member 120 can include fluid channels therein through
which a temperature controlled liquid can be circulated) to the electrode assembly
100. In an electrode assembly 100, the lower member 120 is typically a substrate
base plate, of metallic material, and serves as a substrate, a mechanical support, a
vacuum seal, isolating the chamber interior from the environment surrounding the

25  chamber, thermal heat sink, RF conductor or combination thereof.

In another embodiment, the upper surface 126 of the lower member 120

further comprises a raised plate in the form of a pedestal 124. The pedestal 124 has
a uniform thickness and is configured to support the lower surface 116 of the upper
member 110. The pedestal 124 is preferably machined or otherwise formed into an

30  upper surface 125 of the lower member 120. However, other suitable methods of

manufacturing can be implemented.



netallic material, such as alum numor an alum num al |l oy. However,

t he upper nenber 110 can be conprised of any suitable netallic,

ceram c, elweotbdsoallsyy conductive and/ or diel ectric materdcalys209/027090
addition, the upper nenber 110 preferably has a uni formthickness
fromthe center to the outer edge or dianmeter thereof. 15The | ower
menber 120 is preferably a circular plate having an upper surface 126
and | ower surface 128. However, it can be appreciated that the |ower
menber 120 can be configured in suitable shapes other than circul ar.

The upper surface 1zaeﬂmadmm1ﬁdllmprbﬁ%1}t@rﬁﬁmeed AVBbdised dlameuiils of
the [ower nmenber 120 can be

t he upper nenber 110. [n e enbadi

configured to éwmaﬂi@hpﬁf"a?w@% ééﬂfrFﬁﬁteiléha@anY Lable st izheber
120 can i ncl udendhhdihgim@{aﬁf&n@érﬁnfchaé&h&lw%M{?vé/\éﬂdfd?e@ctﬁ@ﬂﬁ%h%%ﬁi‘be
controlled liquid can be circulated) to the el ectrode assenbly

In an el ect r od&s¢sJBRBE 9m%‘bme¥‘h@e lleyvis meihen 630 is Sornied ﬁtopp@rc@oﬂ;ze@
substrate base pl.akeq a]{ﬂﬁm‘f[ﬁitl Blobk CAMBLE R, the3erSRE Yl?e? 13§ c@ﬁd be a ther

substrate, a nechanical support, ‘a vacuurr sea 'S0l

interior fr om tchrmeqmaico Al ommmmmdimtg)dbhbcﬁSd tﬂﬂswrbmrd/ortdnenmpbm
heat si nk, ég acegéere r conbi nation thereof. I n anot her
enbodi rrent thé upp rface 126 of the | ower nenber 120 furt her

conpri ses a raised pi‘habﬁter diatnbier bfohenoter Harpedes batheldfer nidighape d@ st al
124 has a unlforqr? @ﬁ eqs%ﬁ}gegd i S conflg%ured to su ort t he | ower
surface 116 of PfHg? E puter fipmete T Hiedpwerapenbe 12Q. Hpwpwstahpan be
machi ned orpot Rgktised ke ﬁﬁ%utei‘ﬁﬁnﬁfbrggﬂlb'%ﬂ% d AG%ad 50 eQlal 1§ greater
| ower menber 12 However, other suitable net S of manufacturing

can be i npl enetaadbe outer diametqif theskever membesrl 2@2111 riditiany Hishs/lowenpeinkess
an anodi zed al yap Mmepfncﬁhg{%éagmﬁbh Oc?(e oﬁjglvqwrgéter (l.sftthtfl% e? gang(c:aelrlgt r?1f ’%13

appreci ated that any suit e nateria
el ectricall y c@ppmtmﬂnﬂf@r élmlsthﬁbleh]yrltss tlmatﬂ&rmmérsharm%mﬁ thegedestdl 12008

enmbodi nent , ower n.anodi.zed 5

o ned i ur TS RFERREDR 2e, Bl et Dot 1 P TS S S puestirering
of ceram c ifat e6.aThavnithr diigetar ofrmr eppet Rehbades id peRisd inhgleihan the
and/ or on an u&g}éﬁr urfi’;\ce thereof. The outer dianeter_of the |ower
flange 114 of G% Wehpease ¢ Tépsit?nﬁﬁgélﬁeeﬁ’fam?"q ies] Yrperndrke igter

di ameter of th@elighalf of BEREFer idlke 1MRVEUE Biffeldnc &AM Suter diameter of the upper
member 110 and the lower flange 114 allows for clearance of the protective ring
during positioning of the protective ring 150. It can be appreciated that the lower

20 flange 114 is optional and the upper member 110 can be designed without a lower
flange 114.

FIG. 3 shows a perspective view of the upper member 110 bonded to the

lower member 120. As shown in FIG. 3, a bond layer 130 bonds the upper member
110 to the lower member 120. The bond layer 130 is preferably formed from a low

25  modulus material such as an elastomer silicone or silicone rubber material.
However, any suitable bonding material can be used. It can be appreciated that the
thickness of the bond layer 130 can vary depending on the desired heat transfer
coefficient. Thus, the thickness thereof is adapted to provide a desired heat transfer
coefficient based on manufacturing tolerances of the bond layer. Typically, the

30 bond layer 130 will vary over its applied area by plus or minus a specified variable.

Typically, if the bond layer is at most 1.5 percent plus or minus the thickness



10 appreciated that the outer dianeter of the |ower flange 114 can be
equal to or greater than the outer dianeter of the | ower nenber 120.

I n addi ti omyo 20b7/6:hersl ower nmenber 120 further includes pedesftsadosdidso
the outer dianeter of the |lower flange 114 of the upper nenber 110 is
preferably | ess than the outer dianeter of the pedestal 124 of the

| ower menber 120. The |ower flange 114 is adapted to receive a
protective ring 15150. The outer dianmeter of the upper nenber 110 is
preferably smaller than the | ower flange 114 for ease of positioning

the protecti Vethéﬂeﬂ? theHaPERURE cdfei i betveBe thic RBSE Y8 Tovid endnthae 110, 120
flange 114. The _difference in the outer dianeter of the upper nenber

110 and the | oWBkbefynifRE- 114 all ows for clearance of the protective

ring during postti anjaafific ey Lokt tembly18o bl in ke &afkouotor
appreciated that the lower 2 ? ange 114 1s optional and the upper
menber 110 caninfestyetie doedilayen 136 preferablyles a eleaniepd stiucqure that carpwdhstaid a

shows a perspective Vi f r. r J ower
ronber 1005 Aovich§thet el MenySs. ;RS i ORTR e dfif AR 1h oldfine
menber 110 to mixeridl@ar comprideany $ZGblethaedmwich ayepolhderic siajpriglf er abl y
formed froma | ow 25 madul us mater.ial such as .an, el ast r si,licone
by O T cone o AnRRERl Mo et ey e R s S RS Ceg e attonf e
can be used. |fmpananb& (@.ggrug% S6026). tHdtevih tictdbaKNSRES nRferhlle) BoOBPically

| ayer 130 can vary depending on the desired heat, transfer ,
coef ficient. THUsSsistanELhp Egopliveeleivg demisisy of supieurdvdopipimaguossssing
desired hegf ty lLesat JIBGHEIRG LWst AP Ol LfiRBC es
of the bon Ialfgér!&fs%%iﬁ@a fﬂﬁ,féf%’ebeg%&ggacg&l ayer 130 \?ﬁlﬁp varylover
its applied area byFIfl dshors atmsssseetionpledew pbelpation abihe eleTiypdeasanply i

t he bond | ayer.i-s _af nost..1. rcen I 1 i
thereof .t o midethePlng R Pidner bEEnE Eindtptf B2 POp, kol R R1s of
menber 110, 12Bevwppdr nizenbent f00rThe Heatingexanpdneent 1 32 carcoalpeist 4 baiénate

B 00 e TG oNar LGSt L hephond | aYer 70

15  arrangement 132 can be in the form of a foil laminate comprising a first insulation
layer 134 (e.g., dielectric layer), a heating layer 136 (e.g., one or more strips of
electrically resistive material) and a second insulation layer 138 (e.g., dielectric
layer).

The first and second insulation layers 134, 138 preferably consist of

20  materials having the ability to maintain its physical, electrical and mechanical
properties over a wide temperature range including resistance to corrosive gases in a
plasma environment such as Kapton® or other suitable polyimide films, The
heating layer 136 preferably consists of a high strength alloy such as Inconel® or
other suitable alloy or anti-corrosion and resistive heating materials.

25 In one embodiment, the upper member 110 comprises a heating element 132
in the form of a thin laminate comprising a first insulation layer 134 of Kapton®,
patterned together and a heating element 136 of Inconel®, and a second insulation
layer 138 of Kapton bonded to the lower surface 116 of the upper member 110.
Typically, the heating element 132 in the form of a laminate of Kapton, Inconel and

30  Kapton will be between about .005 to about .009 of an inch and more preferably
about .007 of an inch thick.



5 wi de range of tenperatures. Thus, it can be appreciated that the

| ow nodul us material can conprise any suitable material, such as a
pol ynmeri c med mwi/adissonpati ble with a vacuum envi r onnent pamaistesistant
to thermal degradation at high tenperatures (e.g., up to 500c).
However, these bond | ayer nmaterial (s) are typically not resistant to
the reactive etching chemstry of sem -conductor plasma processing
10reactors and nust, therefore, be protected to acconplish a useful
part lifetine. FIG 4 shows a cross sectional view of a portion

of the electrode asgenbly . Bayk REveAturfiRé I Mt thoepdd: Rgndkf BIIGRMRAL
132 bonded to the [ower surface 116 of the upper menmber 110. Th

heating ar r andenisating gemenir 38 dnhandedtoshs wpenatrBon brielthe ovenmemer
surface 116 of; ﬁﬁ.ggﬁﬁr EfGer 110, which
15ar rangenent %E};Z céai%pegﬁbo i %grreﬁég @@tﬁ n?%leﬂc%rrrprl‘glnﬁg a
first insulat |c01mphsfg$e]ne [084r flangg 114 df tBe gppqr memibay &Y, hassartadaridipgatay er
136 (e.g., .one .or ec S nd
a second i ﬁsul“ﬁl?}blﬁ %@ri S}%mﬂ% g*‘“ &é%r}éef%%cdtfiﬁller 3 Stdrﬁége %&ﬂleﬁl@wﬁnd
second i nsul atrhéber 3@ 6Spelid4al mafmeedmramnbec mzrsulstonefemz@chmmetheal S
having the ability to maintain its |caI nd .
nmechani cal prc?b‘?@???iee%ss?ﬁl&'l Oﬁﬁndé‘ﬂil&r%té‘?“gﬁ%é? Pl“tggé ?Oﬂﬁp%e%&e Upper
resistance to ,GOrKL3H Y SnPRS Bver Pactibied BRVDE bR GFSTR DI00S tE £boas0.050 of an
Kapton(r) or other suitable polyimde filns. The heating |ayer 136

preferably corgihsthickend mors prafesibheshgut-&13 toybeti D3Rt pp inshdbielr) or
other sultgple all ¥ afdiufhtL Sl lﬁ%t@m %Hgdl{eﬁb%df%ﬁech@c%daﬂgns 140 to

materi als.” 25l n one e rises a
heati ng el enenittadi32protectieriigotid FIG. eﬁ)ttmmmoutamenah%fy (“lQWpW@TIWéSIHf&W)r st

nsul ati on | aye 4 tl

IeI elrJrP,ntI 136 01}/ 4:%‘?%%??4??@@3% Flg ‘glgfstgg]gwglefrnﬁgg " | otrtllalga Eﬁequré&% 12
Kapt on bonded ¢hgridoRgl i kwm$ate] e bibr mémbérampmrsh@mhemcmpthe
Typical ly, the heating elenent 132 in_ the for of ala ra}gs%%@tan

Kapt on, | nconeﬁldha?r’a‘(‘j3 is apidis i ewiter PHEhER: Mid&h SHPRET M9y

009 of am nfdHef 1200 OheQfdh&dive prefRrablyl ddKsists of
As shown |n Fq%p@%ﬁtgﬁéﬁ 1556\/2?&%3??%% 116 of tr?e uppe Iﬂrrerr?bte},lr 15118050

and/ or the heaam apgrebrotheisuitaie adhetiunmaigrislghatican bppee i3 GFIRERERBE of
the | over g?lt?c&}agxpoﬁait% s lL E@ﬁ%wc E‘(ﬁ‘ﬁl %Q%%xéﬁ&aﬁ@ﬁ&w@é{@aﬂf the

upper nenber rises t ower flange of the u per
menber 110, hascaingdh¢ protedtieemngei30 to the upper and lower members 110, 120. It canbe

appreciated that the protective ring 150 can be locked into place or secured to the
20 upper and lower members 110, 120 by additional features such as grooves or slots.
The protective ring 150 preferably is constructed of a polymer such as a
fluorocarbon polymer material such as Teflon® (PTFE -PolyTetraFluoroEthylenc,
manufactured by DuPont®). However, any suitable material including plastic or
polymeric materials, Perfluoroalkoxy (PFA), fluorinated polymers, and polyimides
25  can be used. The protective ring 150 is preferably comprised of a material having a
high chemical resistance, low and high temperature capability, resistance to plasma
erosion in plasma reactor, low friction, and electrical and thermal insulation
properties.
FIG. 5 shows a perspective view of the protective ring 150 prior to
30  installation or positioning of the ring 150 around the outer periphery 142 of the
upper member 110 and the upper periphery 144 of the lower member 120. The

protective ring 150 preferably consists of a fluorocarbon polymer material ring,

-10 -



5 which is slightly less than the outer dianeter of the upper surface
126 of the | ower menber 120 or pedestal 124 of the | ower nenber 120.
I n one enbod membiictshe el ectrode assenbly 100 can i ncl udetarsbosoz7o9o

| ayer 130 of silicone between the upper nenber 110 and the | ower
menber 120 of between about 0.001 to about 0.050 of an inch thick and
nore preferably about 0.003 to about 0.030 of an inch thick. 10ln
addition, as shown in FIG 4, an adhesive is applied at |ocations 140
to attach a protective ring 150 (FIG 5) to an outer periphery (I ower
vertical surf aefjchidikadbéxpahdedpoioeto ihbialiion.l Adempertbines-eqmpneilederehgiot 110

and an upper periphery 126 (horjzontal u r syrfa of the |o

rober 100, ASBlelsRhen bt et SenieT e bt Fleat e e e

periphery 142 ghe tda€ns BPRE pFEREHSE riﬁ%@ﬁ(?&@aﬁd% tBprbfectiPeie IRy oPOLE yf

144 of the | ower nenber 8 The adhesive l'Er ef er ablé consists of an
1

epoxy or ot her insiallatin & imrsitheadistier mrapertipral teearolseii(ring {3 and shrink
envi f onment s iy ok yheHBISAA gﬁgb%ﬁﬁdmmte?ggﬁgﬂe@gfaff% ppseal

ext endi ng bet ween~an ecuri ng protective to the upper
and | ower nenbeembdrlld0. 120. It can be appreciated that the protective

ring 150 can be | ocked ..nto,place t
| oner nenbers 110, if’zagid%%}la%lgﬁﬂaqeoaﬁg{ecﬁgegﬁja?glse pg%t%%ﬁgé&éﬁgg\%%rg%?ably
sl ot s. Thextqartotaelesitabée tempgrathbddbapeddrethaieymilexpaniirand bpetaiig a

pol ymer such as a fl uorocarbon_ polymer nmateri 5 uch as Teflon(r)
(PTFE - Pol yTet FEPPUGFEEPRETEIE PYUREF1iF B8 fy0 BIPEHRES91E Ponever
any suitable nRh@edmcionSlbeehiBtuBh@eddion 1R uiper MERbEC! ITRIFSF &xdbiple, in one
Per fl uoroal koxy (PFA), fluorinated polymers, and polyim des 25 can be

used. The pr ot eebodiaent; pased gwtheshosmal cxpansion nseRgsiisssEd opFrabpgEmErREre
having a hi gh Sﬁfm&ééarﬁcﬁéﬁa%@rtgﬁneﬂ awh%m‘eﬂdu@, thefBRb AL 150 made of

capability, resistance to p erosion in pldsna reactor,
friction, and Etfkstis prdtrablpdxpdsed e temperatusd of60° o wdesst Howeverl iie 5

shows a perspectjve view of the proiect.i,ye ringe.l rior

Tnatal ari on ol ik fareor e ke PSR RSk retle o
peri phery 182 tierrhdiexpympon. Masd)re Hkdfhopofdhd fhep 160peill leehbehdased bhdhof
the | ower menber 120. Tﬁﬁ@gq{iot ective ring 150 prﬁf@e abtz consi sts of
a fl uor ocar bonS§SHRste PRgratnegmpergifegyciedn arg %anded pri or

to installation. A {omRRIoAlESrRODbFiate@dhA VR broleiveRingt 150@En B¢ her
sui tabl e method can performthe héating of the protective ring 150.
1

The heating of Picheatqst shasripdliyeireeted ganriiy okl ps st eiocEea s A8 Fpayar or
150 for ease Oléou;gﬂgﬁqésc%ﬁfg'riﬁﬁrové Fhe! aﬁgés?%éﬁuﬁﬁt‘?es%? ﬁfeﬁjreﬁ@ot%% risbegpof

the protective rin shrink Ing o e protective ring
150 ar ound2® hepwetrea@mepierai phproye ddi@sioh of the rinp pethe mpptrend lover niembers

g?g} telr ggi yi te éar?djc%ecoﬁ&%f)g %:ile%tlefes(rjnater}]:&gsea rsllg'\n" 2L ‘Eoeiﬁltpyl‘o\@ aﬁﬁég%n]tg) Boliyﬁ‘ler by-
product build-up thereon during use thereof in a plasma reactor.
FIG. 6 shows a perspective view of the protective ring 150 of FIG. 5

positioned around the outer periphery 142 of the upper member 110. As shownin

25  FIG. 5, the protective ring 150 is positioned around the bottom vertical periphery
142 of the upper member 110 and to the upper periphery 144 of the lower member
120. The curing or shrink fitting of the protective ring 150 shrinks the ring 150
towards its original shape and secures the ring 150 via a compression (shrink) fit to
the upper and lower members 110, 120.

30 In one embodiment, a fluorocarbon-based polymer protective ring 150, such

as Teflon is preferably heated to a temperature of at less than 60° C. The protective
Teflon ring 150 is preferably heated to approximately 50 to 60° C and more

-11 ~



heated to a desirable tenperature based on the thernmal expansion and
operating tenperatures experienced by the protective ring 150 during
pr ocessi ng wb 20b90m618 conduct or substrates supported on teeg/us@B027090
menber 110. For exanple, in one enbodi ment, based on the thermnal
expansi on properties and operating tenperature of a

fl uor ocar bon- based pol ynmer, such as Teflon(r), the protective ring
150 made of Teflon is preferably exposed to a tenperature of 60 C or
| ess. However, the material of each protective ring 150 will have a
preferabl e t enpssfatblyeo sgngamely 4B Q. Hierhehtig)qiainsprotectivdwigy 1 30Mefore

heating of the,ring.150. wi || be chqgsen based on the sel ected eri al
hnd oper at i ng. (EHUBHSE TS Fe PP RIBeREEL furorive i e gie vap

can be appreci ah€iviechatendhbg 1nootxecti ve ring 150 can be preheat ed,
chemcally treated, and/or include plasm treating to _create an

irregul ar or rough Susddifiqn, inenejembpdipisnt, s adBeres 4f docgtiensi kP dsindie fora
protective Ein 20 I 114 [$TeY oI
o e e s DR R
exposed sur f acésnpegtinept eperozitiatedy Yhtot1d 0he) gndenorp ppaferdblytat epprd:dmatsly

t hereon duri ng 4 thereof in a plasma reactor. FIG 6 shows a
perspective view of the protective ring 150 of FIG 5 positioned
around the outer peFi@heshywiddespedinevieppdn porivher thkeldectrbde shanblyil00

25 FIG 5, the ective ri 150.j s positianed around the bot

vertical peri pﬂgﬁﬁ’t'fé@o% 11%2'%1&518@111%1%&8}% 1f§8ha§ﬁ5°t?‘5s q‘\’éll%wtl?ﬂnd

periphery 144 @afatnBRIdnue 1 32TeADSwh 2V FI. Te the WldeRBdPdssEiLy B0 EdrhirisBthe

of the protective ring 150 shrinks the rlng 150 towards Its orlgalnqe:alé
¥

shape and secubegingigtemans gl 0 g lower meralpnp 2@ adio8a [qveht1Ga Ry aghopive
upper and | owe 301130 I .

fl uorocarbon- bqaoscgﬁgﬁsg@anng :aopg?%%tgrgtrlﬁl e1 la(r)'i ?g‘* %ﬁ%ﬁ@%%@ﬁ} 15;18 qsl'}érfe egﬂ)ljl! %n
pref erabl y heaepskyt an acrylenplstater e aifier avitdblesvatetied haéi@g Ghysidagproperties

Fo 60 C and moPdraPany telodsfhd fber B Slat o VRO b Rpgp® s
the protect$velikéingo &hribsdeor e installation allows for ease of
pl acerrent of 't e prt cet i ve 109 4803 ORI s RRHr P SASY i
positioned on the outer periphery 142 of the upper member 110 and to an upper
periphery 144 of the lower member 120. As shown in FIG. 7, the protective ring
150 preferably includes an inner and outer chamfered lower surface 151, 152, The
20  inner and outer chamfered lower surface 151, 152 allow the lower edge of protective
ring to sit flush on the lower member 120. In addition, the inner chamfered surface
151 provides a volume or area for epoxy to help secure the protective ring 150 to the
outer periphery 142 of the upper member 110 and the upper periphery 144 of the
lower member 120. The outer chamfered lower surface 152 enables machining of
25  the protective ring 150 without interruption of the integrity of the lower member
120.

FIG. 8 shows a perspsctive view of a portion of the electrode assembly 100
of FIG. 7 after machining of the heating element 110, the lower member 120 and the
protective ring 150. As shown in FIG. 8, the upper member 110, the lower member

30 120 and the protective ring 150 are preferably machined to a uniform diameter.

Optionally, in a further embodiment as shown in FIG. 8, the protective ring

150 can include a groove 160 machined or otherwise formed into an upper or top

-12 -



In addition, in one enbodi nent, the adhesive at locations 140 is in
the form5 of an epoxy, which is cured to a fluorocarbon-based

pol ymer prov@etwroaeetdi ng 150 at a tenperature of approxi PEraisg0090270w
110 C, and nore preferably at approxinmately 100 C FIG 7 shows
a perspective view of a portion of the el ectrode assenbly 100 of FIG
6, along line 7-7, including the ring 150 that protects bonding | ayer
130 and 10 heating elenment 132. As shown in FIG 7, the el ectrode
assenbly 100 conprises the heating elenent 110, the |ower nenber 120,
a bond | ayer 180facah7keliths proeectinyhig B0, If’ithe@’g?oﬁm 188} ;ﬁéléra@ly&hﬂihﬁféfi e
ring 150. The dhesive |la 140 re era an epoxy, a I C,
Cl ast omer or ofharolesie S S el hem Dl R e ok poned (e huter
adapt ed to WI t paiphag MQQ}E%Q{p@&ﬂﬁ@nﬁe@ﬂwrﬁﬁé{'ﬁ@cﬁe@nﬁ%b&emb%& bde
assenbly 100 is 15likely to exPerlence I'n one erbodi nent,

adhesi ve | ayer™¢ qdrin"toﬁﬁe PIRERS ‘éﬁr%lﬁé’ﬁﬁwc m§faBéisqmqrm@a0@ng Pf\@e ouger
periphery 142 pfg a’r@&f!&ﬂ@@ﬁtef&?eﬁ’@ﬁéry%@ {}15% %n‘rb@??% egfz{e' \é&&feﬁG%%

of the | ower nenber wn“in e pro
150 pr ef er abl ybsd ﬁﬁléﬂduw@satﬁmlmmerahdlm\@radhmlmtwm tb@/\mupes mefnhe;ello

B Low the | overuin SRtk G Bo G SRR ovaliihe FitbhR BiniRe Y hner
menber 120. In adduRIGon shmwaea cmmctmamaveﬂthsureﬁa@@ abﬁelnmy@mﬂ% a
vol ume or ar ea%%%ﬁvgg%%atpgqt%%gﬁ (}:yie tge tlvee%[filbfg%elr%m to
t he outer peri

periphery ¥4 gbfebdbe hawekuireoRes sebdéh wihen étwa%zdﬁh ) ﬁf@ﬁléh?mlﬁor

surface 152 enabl es nmachi ni ng of 25the protective rin _
interruption oPeRRE: faargP iy disrets slerpadsrassrarhiiet 001Bying an outerlﬂla@em

shows a perspeghi g ’ME ?%%19% ftl‘I"r:t }ﬁg{eﬁﬁv%rhn f1shg ﬁ}e £ n@?f&}f%&’ %0%%@ ?éﬂ)hax/ml

of FIG 7 after machi eat'l ower
menber 120 andvidiel BratOetidiivehes ambp lidhght 1%oﬁmf)mnnlmsFIHawe8¢r ttloen hlepper

g?g?g; al%llg rmga%p%ee%?etd 15 lljen\lw‘{dg-? %8%@@%{’%:196 BE &)18 eg1cc§olv\é%66 rgha%/ggnﬁ desired
15 cross sectional shape. For square grooves, the dimensions of the groove 160
including the width 174 and depth 176 can vary depending on the diameter or size
(i-e., 200 mm, 300 mm, etc.) of the electrode assembly 110, specified for the
diameter of the wafer to be processed.

FIG. 10 shows a perspective view of a portion of the electrode assembly 100

20 after machining to a final width dimension. As shown in FIG. 10, a wafer or
substrate support member 190 is bonded to the upper surface 118 of the upper
member 110, The wafer support member 190 preferably consists of a ceramic or an
electrically conductive material such as a planar silicon (e.g., single crystal silicon),
graphite or silicon carbide electrode disc having uniform thickness from the center

25  to the outer edge thereof,

As shown in FIG. 10, the support member 190 can also include a chamfered
outer edge 192. The support member 190 (plastic) is preferably bonded to the upper
surface 118 of the heating element 110 with another bond layer 180. The bond layer
180 is preferably a low modulus material such as silicone or silicone rubber, The

30  bond layer 180 preferably has a chemical structure that can withstand a wide range
of temperature extremes, and can include polymeric materials compatible with a

vacuum environment and resistant to thermal degradation at high temperatures.
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Optionally, in a further enbodi nent as shown in FIG 8, the
protective ring 150 can include a groove 160 nmachi ned or otherw se
formed int Qv@BoosPPRis or top surface 170 of the prot ectpcqg;gzgdagzib&g)
The groove 160 is preferably machined into the protective ring 150
after the protective ring 150 is positioned around the outer

peri phery 142 of the upper nenber 110. Alternatively, the groove 160
can be machined into the protective ring 150 before installation or
positioning of the ring 5 150 around the outer periphery 142 of the

upper menber 110. TheagboReckRS ﬁa@ﬂh@ﬁlefhbﬂdﬁﬂa‘ﬁb&rﬁtu@db@ﬁbé@hdxan can be
t hereby i nprove adhesi on between the upper nenber 110 and t

protective ringPolisd towartpus HECW#SGW@?EI 110pcludipp bpth 2@9@%@{7 %@2 inches)
FIG 9 shows a,gy E'B‘Pflﬂ‘lché/s 8Mnffer El@@crcf&e%%%ﬁ@s ?(ﬁ)S%*PIeYan‘hﬁQ the

after rrachlnlngo t he prot ectlv ring . shown Iin FIG
groove 160 10 progdosivatihg 15bra 260 uem elecirczdsssss@bm B}walltmrr@mfe@}umgmai

ol ectrode absehBiy 160 R R HRdRRE cigfionds SR bGP Sironiately
the protectivelp3.nep ﬂ:50(7r:63e1ﬁﬁre®bh1ye;&paﬁdeﬂ rgigomeedih&&tdnaaxmgcaoﬁm dt h
174 of 0.010 inches an } h 0 i nches wever, it can
be appr eci at eda]?mﬁ’fmlaﬂgy 3?‘}3%? Af 52&}“’ %98 3 Sy %f&‘%%?}ea”‘i can
have any desi r gghpbpfin@%ea @ﬁ@ﬁmﬁ&ﬂ} 19541'@%111@66 §QHE) SFEY P300aRm didifeter
di mensi ons of the groove 160 incl udi n? the width 174 and depth 176

can vary depenéiepgodsrassaneblyi (hlecrisiel roestiyg ring 150Jpeer figmeterct Fep
etc.) of the el %g}efa%% ﬁg%@gp%xx%%%msquf 91 inkf1Q) MR Rhg

the wafer t0 be processed. erspective'view o
portion of the1rmlee¢nmot¢e(@é&%ﬂmﬁapﬁm@nmelaﬂ%ﬁﬁwﬁdtﬁhmhgsb@Jndaca ﬂ!rmlibfmg
wi dt h di nensio

10,.. a waf er
mobor 100 s BbiaRstt 8 Paerbpirdihea Rl oo SRR RAAAF s ARAGH!
110. IThe vvaflelr suppEaﬂemﬁimea ﬂﬁ&@czjﬂb@ﬁﬂs&ﬂ)btylym@mb’&tﬁvalﬁngﬂiﬂe‘.bamﬂ@ﬁ or
an electrically conduc e i al. such as ilic e.g.
single crystal gy ple %%‘?ée asif’l"‘%hﬁgew@rexgﬁ PBYP ?@WZ’&@@&@@&@IH&?‘?E
havi ng uni figr mvfhl%ﬁ El‘dié‘cﬁt% dor eMith g feeRictborBaded pbf}ﬁl&@ﬂio%ctl%lﬁﬁg 150 for
t her eof . shown in FIG 10, the support nmenber 190 can aI SO

i ncl ude a charrﬁ@@@?éﬂ@am?eré]@@@dfgﬁsembbbl@tﬁépmnm%#m@w le3f6ggmm c)

is preferably I ace 118 of the heating el ement
110 wi th anot hgea%ﬁﬂaﬁ%%%%%%a%ﬁw%ond | ayer 180 is preferably a
| ow nodul us mat eri aln speferad embbﬂmmn‘eth.\:rei@trbdmm@nblmﬂﬁéis anTest@gfativond

Rl S e R A L R

mat eri al s goNPatdchdsthgwhéBofdin a vacuum processing chamber for semiconductor fabrication,

e.g., a plasma reactor such as a plasma etch reactor. The ESC can be a mono-polar
or a bi-polar design. The electrode assembly 100, however, can be used for other
purposes such as clamping substrates during chemical vapor deposition, sputtering,
ion implantation, resist stripping, etc.

25 It can be appreciated that the electrode assembly 100 can be installed in any
new processing chamber suitable for plasma processing semiconductor substrates or
used to refrofit existing processing chambers. It should be appreciated that ina
specific system, the specific shape of the upper member 110, the lower member 120
and the support plate 190 may vary depending on the arrangement of chuck,

30  substrate and/or others. Therefore, the exact shape of the upper member 110, the
lower member 120 and the support plate 190 as shown in FIGS. 2-10 are shown for

illustration purposes only and are not limiting in any way.
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vacuum envi ronnment and resistant to thermal degradation at high

t enper at ur es. It can be appreciated that the nethods and
appar at us sesonidacisherei n can be applied to various el ectrrusd®e/o27090
assenblies 100 including both 200 nm (7.87402 inches) and 300 mm

(11. 811 inches) diameter el ectrode assenblies 100. For exanple, the
protective ring 150 for a 200 mm el ectrode assenbly 100 will conprise
an original 5 protective ring 150 having an inner dianeter at room
tenperature of approximtely 193.802 mm (7.63 inches), an expanded

ring inner di ametengloifle fles@t ifRREAXIafBécal désctiBéd Gilébnimsation wath
inches) and a shrink ring fit diameter at roqng%gyﬁﬁéatu e

Of
appr oxi mat el y plafersiembedinentsberept Hagll be ppyreciat gifkaliqe inthe art that
el ectrode ass i i gl H I Sk ciFRAIY BEBFibed can
di anet er at r%@ﬁb%ﬁgggﬁ%%gg?ﬁéggaﬁﬁ%aggggﬁg%géﬁé%¥e_y 232?608 nmm_
(11. 52 i nches pe nade exthavdisgarting fomrhespinl cadwseave of e igrendpn a¢ defined in
approxi mately @93.81% % 1.57 inches ) and a shrink ring fit dianeter
at roon1te§pe X PPERG %% F'oxi mately 293.624 nm (11.56 inches).
For exanple, a fluorocarbon-based polynmer protective ring 150 for a
200 mm el ectrode assenbly 100 will expand approxi mately 0.889 nm
(0.035 inches) 15 when heated to 60 C, with a fluorocarbon-based
pol ymer protective ring 150 for 300 nm di aneter el ectrode assenbly
100 expandi ng approxi mately 1.3462 nm (0. 053 inches) when heated to
60 C. In a preferred enbodi nent, the el ectrode assenbly 100 is
an electrostatic chuck (ESC) useful for clanping substrates such as
sem conductor wafers during 20 processing thereof in a vacuum
processi ng chanber for sem conductor fabrication, e.g., a plasna
reactor such as a plasma etch reactor. The ESC can be a nono-pol ar or
a bi-polar design. The el ectrode assenbly 100, however, can be used
for other purposes such as cl anping substrates during chem cal vapor
deposition, sputtering, ion inplantation, resist stripping, etc. 25It
can be appreciated that the el ectrode assenbly 100 can be installed
i n any new processing chanber suitable for plasma processing
sem conductor substrates or used to retrofit existing processing
chanbers. It should be appreciated that in a specific system the
speci fic shape of the upper nenber 110, the |ower nenber 120 and the
support plate 190 may vary dependi ng on the arrangenent of chuck,
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30 substrate and/or others. Therefore, the exact shape of the upper
menber 110, the | ower nenber 120 and the support plate 190 as shown
in FIGS. 2-10 are shown for illustration purposes only and are not
limting in any way. Al t hough the present invention has been
described in connection with preferred enbodi nents thereof, it wll
be appreciated by those skilled in the art that additions, deletions,
modi fi cati opggadnd cgURsitd yéd ons not specifically described can be
made wi t houl departing fromthe spirit and scope of the inventi on as
defined in 5the appended claims. WHAT IS CLAIMED | S:

met hod of prot ecki ng “ampbAd of pipeetingrn @“éiﬁb@t'ﬁatsébsﬁéﬁﬁﬁémﬂﬂa?déﬁi?fé@? PSr
use in a pl S M t rising: attachi ng an
upper menber of Sg{ag)gﬁ% I{ét%e&%ﬁ%g}rtnglﬁgpa | ower menber of a substrate
support with a tﬁétndumaay@ruppsm@embwe@f areHbsAtchspPoTy tare [opysermayEer phery
extending o I 0 e TR g

o an outer ek I o e River s PR SR P8 P ey,
of the | onerxterglinigentwardly fronplbs hpricomembera prot ective ring around the
bond | ayer and bgn t t i r

t he upper member® Bgfd&t na'&ﬁes%ﬁﬁ %'gﬂlt;cé)hpeIE t}ﬁ]eg¥ Bf’tﬁé Qﬁ pe?yne?nrbeﬁ%@ tglaj%t%p %
adhesi ve; apdlphhermfﬁndm.renmﬁehe protective ring to a final

di mensi on. .
per i phery of t hGIBEPE AUTBET e pistdpe piinges s Wondis e prosaiifog
of C ai m 2, rihgled the foukd Epriphehngl the Sipjdr Gientbgr dtethpupp& qletipleery b thedowodind

an outer peri phery of. LS.l gusy 1! ange

then machining the protective ring to a final dimension.

2. The method of Claim |, wherein the outer periphery of the upper member

has a lower flange.

3. The method of Claim 2, further comprising positioning the protective ring

around an outer periphery of the lower flange.

4, The method of Claim 2, further comprising machining the protective 20

ring, and the upper member to a final dimension,

5. The method of Claim 1, wherein the upper member and the lower member
are cylindrical, and the fower member has an outer diameter greater than an outer

diameter of the upper member.
6. The method of Claim 1, wherein the adhesive is an epoxy.

7. The method of Claim [, further comprising heating the ring before

positioning the ring around the outer periphery of the upper member.

8. The method of Claim 1, wherein the ring is made of a fluorocarbon

polymer material,
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4. The nmethod of Claim2, further conprising machining the protective
20 ring, and the upper nenber to a final dinension. 5. The

nmet hod of Caim1l1, wherein the upper nenber and the | ower nenber are
cylindrical, and the | ower nenber has an outer dianeter greater than
an outer dianeter of the upper nenber. 6. The nethod of O aim
1, wherein the adhesive is an epoxy. 7. The nethod of Caima1l,
further conpri sighg h i r ef i

around the outeﬁpperﬁgiéﬁgh%h%f(ggﬁbgePQE%HEQ&!%bﬁg H@mkgecémﬂﬂw%SQ
of C ai m 1, alwhisreipiete having migwesstlangelen whiclthe puter preahevis ipedistrer

mat eri al . 9. The nethod of Caiml, wherein the upper nenber
conpri ses an al nu I i 0 flgggg- b ter
periphery is Iogg;ed&hg a&ﬁmhqx ?ﬁéﬁn£t “of afﬂ?f&ﬂiﬁgtiggmg% 5
conpri si ng hamaﬂmgtHﬂWeaﬂhmngrmmn&ng@h@nﬂMﬁ@Ume@mtthe upper nenber

and the | ower nenber. 11. The method of O aim 10, wherein the
heating el ement ‘io”p‘rhéeéetﬁ‘oo’ gF‘d]%Fnelé’f wﬁerEhrr%% He%ﬁa%%né Bfifrises a
material, a heatlng I"ayer, a second ion yer. i)

The net hod bfniGtead frnfirst wsiuhat@ﬁayetimteuqdp@heanmlbmr, and apedoge salation layer,
el ectrode and the | ower nenber conprises a tenperature controlled

Suppor i ng a1 ovdr paft FEHCne EIER dppire haRgere: ombel prSdizn csgrads
of C ai m 1, anghed River mbRbdrico@phas a &mpotatues caliralieitate plae geving hHpededal on
U I RETT ek ARGy L

t hereof corresponds to the outer diameter of the outer periphery of

the tower nenberi3,  The mbthod ThelaBl NOKkrah tHelrmk Mhslan ertdkba{eteewr kb NG
chanfering the ring prior to attachln? the ring to the up er and
Q

| ower nenmbet giameter of the puter Pariphspholthe v@fé{iembzr theumethied fEdRpreanrisge

machi ni Ng anGeARYEhk Bhe séoh tﬁ‘fﬁ thRRET dfawefea&%reef canfa@pornum the outer diakfter
The nethod of Claim1, further conprising bonding a substrate support

menber to aﬂfth%)@léﬁr@Up‘feab@ftbﬁob’*ﬁém@l'ﬁb@r menber . 17. A nethod of
protecting a bond layer in a plasnma processi ng system conprising:

14, The method of Claim I, further comprising chamfering the ring prior to

attaching the ring to the upper and lower members.

15.  The method of Claim 1, further comprising machining a groove into 25 an

upper surface of the ring.

16.  The method of Claim 1, further comprising bonding a substrate support

member to an upper surface of the upper member.

17. A method of protecting a bond layer in a plasma processing system,
comprising:

attaching an upper member to a lower member with the bond layer, the upper
member having a heating arrangement laminated to a fower surface of the upper member
and the lower member having an upper periphery extending outwardly from the upper
member;

applying an adhesive to an »uter periphery of the upper member and to the upper

periphery of the lower member,
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attaching an upper nenber to a | ower nenber with the bond | ayer, the
upper nenber having a heating arrangenent |amnated to a | ower
surface of the upper nenber and the | ower nenber having an upper

peri phery extending outwardly fromthe upper nenber; appl yi ng
an adhesive to an outer periphery of the upper nenber and to the
upper periphery of the | ower nenber; positioning a

f1 uorocarbon polpysérarmlﬁ@taeﬂu@bcawaﬂgpcayr@@nﬂat&m Mensholiay &fc BéHd Rgidingg
t he fl uorocarbon tg mer materjal ring to the outer peri pherfy of the
f h

upper merbefording ugpaseboh #PIYBYE MRl iR @ iU tFe BB 2Thihe Higper
adhesi ve; agdnbh@Rd %@Bbé}lpegpﬁenﬁoﬁtma@@mﬁémen@méraaﬁesmatﬁfdl al ring

to a final dinension. ) he nethod of Caim17, further
conpri si ng rrach|th‘?”ﬁgﬂﬁﬁ@a‘th%ﬂ?‘lf@"&"ﬁ@@rﬁobmeyﬁétﬁ“ﬁﬁmém %f“%lldﬁ‘@e“élﬁﬂ upper
nmenber to a final dinmension. 19. The nethod of Caim 17,

wherein the upper nmenber and the |ower 15 nmenber are cylindri cal and
the | ower menberl8has Thp msthodrof §ilaimete furgjereepmerising arechiningube fluatpesrhen er

of the uppeg, aﬁﬁ%?]_al ring and UP%grlmJ%%e mﬁg%l%?sgéa' m 17, wherein the

adhesive is aim17, further
conprising heating the fluorocarbon polymer material ring before
posi tioning the 1 uoMbeardod gollgwed 7.nwheesin e wppagmamoemandt the lover b

peri pher y OIneern al(’g R ndﬁ@ﬁb Gld the lower meféf?er hﬂ@n H‘Ettepﬁ‘ﬂp%fehgleﬁfe%%z an

wherein the up er conpri al um num
| ower fl angmtcrr«hammtarhftliaezppammmbperl phery is | ocat ed 23. The
nmet hod of Caim17, wherein the heati ng arrangerrent conprises a

amnate of, & LLASt ALY BRI L i SR KPS o, 3 Sevond

upper nenber conprises an el ectrode and the | ower nenber further
i ncl udes a pedestial G’l’le&dibt}u;mlpeﬂ‘ thnti?plmrthhleb@mfns&@dlmtmg)mﬂet ﬂﬂtgoc&rbon
| ower portion of the

T P her Pahgtes st PBa balbes PaRioning Strcfuosdaioat ASlset MESF Rk Esv T By

to attachi ngelob@r gdrmgery@fthlaa phRRemband | over nenbers. 26. The
method of Caim1l further conprising machi ning a groove into an

upper surface of the ring.
22.  The method of Claim 1|7, wherein the upper member comprises an 25

aluminum plate having a lower flange on which the outer periphery is located.

23,  The method of Claim 17, wherein the heating arrangement comprises a

laminate of a first insulation layer, a heating layer and a second insulation fayer.

24, The method of Claim |7, wherein the upper member comprises an
electrode and the lower member further includes a pedestal on an upper portion thereof

and supporting a lower portion of the upper member.

25. The method of Claim 17, further comprising chamfering a lower surface

of the ring prior to attaching the ring to the upper and lower members.

26.  The method of Claim 17, further comprising machining a groove into an

upper surface of the ring.
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27. The nmethod of Claim 17, further conprising bonding a substrate
support nenber to an upper surface of: the upper nenber. 28.
The nmethod of claim7, further conprising shrink fitting the
protective ring around the outer periphery of the upper nenber and

t he upper periphery of the | ower nenber. 29. The net hod of
claim 22, further conprising shrink fitting the fluorocarbon pol yner

material ring argund ThBenshddest g I ElrheOfontiphiging PRRIINEE BhIREraRRApHoke

upper peri phery of the | ower er.
PP P pmemger to an upper su\{*\gce gﬁ e upper member.

28.  The method of claim 7, further comprising shrink fitting the protective
ring around the outer periphery of the upper member and the upper periphery of the lower

member.
29.  The method of claim 22, further comprising shrink fitting the fluorocarbon

polymer material ring around the outer periphery of the upper member and the upper

periphery of the lower member.
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