WO 2012/ 018368PCT/ US2011/ 001270 1 Parasitic Plasma Prevention in Plasnma
Processi ng Chanbers Background [0001] Wth each successive sem conduct or

t echnol ogyOg8RrRéH8iBon, wafer dianeters tend to increaseP&hdS2¢1a98123¢ or

si zes decrease, resulting in the needlfor an ever higher degree of accuracy
and repeatability in substrate processing. Sem conductor substrate
materials, such as silicon wafers, are routinely processed using plasnma in
vacuum chanbers. Pl asna processing techni ques include sputter deposition,

pl asma- enhanc pgraditici RlasmaPreveltion iih iPtasrhatpdoessingsChantdersp, and pl asma
etch. [0002] In a plasma processing chamber, process gas is excited into a
plasma in a proximty of a substrate bein processed However, gas at ot her
| ocations (such as gas hol es, con®3Fk&OUNdt¢ nin hol es, plenuns, and t he _
like) in the plasm processing chamber can al so be excited into an unwant ed
pl asnmel000tlewitherathasuccesandi semocenduStor hecdmolopyaat echtioh agater dianoabisddnd
parasitic plasma. Parasitic plasma can occur in a plasma processi ng chanber

due t Otoqﬁﬂeﬁeeﬁm?agns%&q}e@%eg%gg@rré%ltm g iRRRERELd W@P%@@Pﬁléheﬂfb“gréﬁ'&ssur e

and gas mstry use | asma processing recipes, supply of radio
Parasitic can ,cause a varie i gsues

BAnfpets %ng@éEesqeﬁgab'@f\a@hs%traeremeqf%!ngiga@fﬁonavmﬁ St otk sihora
nonuni formty during processing, and/or premature failure of chanber
conponarsilicon Mafers, dreeoetimelepaesssed bisipgtpiaseia inivaaiuem pbarabersi €lapmasma in a
pl asma processi ng chanber. Summary

processing techniques include sputter deposition, plasma-enhanced chemical vapor

deposition (PECVD), resist strip, and plasma etch.

[0002] In a plasma processing chamber, process gas is excited into a plasma in a proximity ‘

of a substrate being processed. However, gas at other locations (such as gas holes,

conduits, lift pin holes, plenums, and the like) in the plasma processing chamber can also be

excited into an unwanted plasma under certain conditions. Such an unwanted plasma is

called parasitic plasma. Parasitic plasma can occur in a plasma processing chamber due to

many reasons, sueh as geometry of chamber components, gas pressure and gas chemistry

used in plasma processing recipes, supply of radio frequency (RF) power, etc. Parasitic

plasma can cause a variety of issues in plasma processing, such as particle contamination,

spatial and tempqral nonuniformity during processing, and/or premature failure of chamber

components. It is therefore desirable to eliminate parasitic plasma in a plasma processing

chamber.

Summary

[0003] Described herein is a component of a plasma processing chamber, comprising: a first

layer of a non-metal material, the first layer having first and second opposing surfaces, the



[ 0003] Describfd herein is a conponent of a plasma processing chanber,
conpri si ng; i | ayer of a non-netal material, the fi avi n
first angggéﬁgﬁag%%posing surf aces, th WO 2012/018368%8#&%%@8%@#6@127092
first surface exposed to plasma in the plasnma processing chanber and the
second surface not exposed plasma in the plasma processing chanber; a
second | ayer of an electrically conductive material, the second | ayer bonded
to the second surface of the first layer; a void space extending through

t he enfirist surface ekpased te plasma in tyeplasma prassssing chambkayandithe sRFoad sirpe i or
surface of the void space in the second | ayer such that the second | ayer is

not  expasHHoddd 15y Rithe PRARR FBELsBIRE RAMbET; BIs8SoTRI I6pdt dfen@levdndied in the
voi d space; wherein one end of the tubular sleeve is coplanar with facing

Fubul afondetraneterih e cpnd AR hOTARERNE st QK PRtk BBy G000 o e
Description O Figures [00041 Fig. 1 shows a schematic of an exenpl ary
pl asmaspace exteniling thicaghahe entiredingjandisgcord lavrsnisd Whbelassteevp ininggaiinterialy of a
conponent of a plasma processing chanber, the conponent having a void
space. gyrface of the void space in the second layer such that the second layer is not exposed in the

void space and parasitic plasma can be prevented in the void space; wherein one end of the

tubular sleeve is coplanar with facing surfaces of the first layer and the second layer and the

other end of the tubular sleeve is coplanar with a lower surface of the second Ie_;yer.

| Brief Description Of Figures

[0004] Fig. 1 shows a schematic of an exemplary plasma processing chamber.

[0005] Fig. 2 shows a cross sectional view of a component of a plasma processing chamber,

the component having a void space.

[0006] Fig. 3 shows a cross sectional view of a component of a plasma processing chamber,

the component having a void space with a sleeve lining an interior surface thereof,

according to a first embodiment.

[0007] Fig. 4 shows a cross sec_tional view of a component of a plasma processing chamber,

the component having a void space with a sleeve lining an interior surface thereof,

according to a second embodiment.

[0008] Fig. 5 shows a cross sectional view of a component of a plasma processing chamber,

the component having a void space with a sleeve lining an interior surface thereof,

according to a third embodiment.



[ 00061 Fig. 3 shows a cross sectional view of a conponent of a plasnma
processi ng chanber, the conponent having a void space with a sleeve lining
an interi¥P 28I¥FZWE t hereof, according to a first enbodPREAS20HOB7A Fig. 4
shows a cross sectional view of a congonent of a plasma processi ng chanber,
t he conponent having a void space with a sleeve lining an interior surface
t hereof, according to a second enbodi nent. 100081 Fig. 5 shows a cross
secti onal view of a conponent of a plasma processing chanber, the conponent
having a void space with a sl edesailéechDesgrigtionnt eri or surface thereof,
according to a third enmbodinent. WO 2012/018368PCT/ US2011/ 001270 3

Det ai | pdodEoedctiBhé HQreﬂr@QQ%et‘ﬂ%ﬁ‘%U%%ﬂbﬂéﬁ’ﬂs%fb%l&ﬂﬁrb@&sﬁa@@hﬁ@l%@pﬂﬂm s of

a plasma processing chanb for elimnating parasitic plasma. The mnet hod
and co ts are .no rticular type sma ESSI ng
chambergay %a?fef'eaP&Pmaﬁéw%ﬁ%‘?a’i@f%r’?@%?y&m?m%ﬁg’@a"%f& &ei ng
chanber can rely on a variety of nmechanisns to generate plasma, such as

i nduct fype of plapina mgoqetssing siamberroramasticuley) plasmed prosassing t@clunigne-cerolasmon
resonance, capacitive coupling (parallel plate). For instance, high density

pl asmapeRBsskhig d%%'ép@é?h fely &h b VAt OF FRich&Mss fslgd ldshid; idh &y ocessi ng
chanber, or in an electron cyclotron resonance %ECR) proceSS| ng chanber.

Tr ansf or cou roc cha

nduct POBTgreRURIE e PrRE P Pabe gl Peicel BREGS feen fshhedit Fabsiben
Corporation, Frenont, Calif. An exanple of a high-flow plasma processing
chanberouphing (nﬁaﬂled)pl@m)d%orhhghn@eh@ht npitwaplasma sanibe prasiused ima trensformer: owned
U. S. Patent No. 5,948,704, the disclosure of which is hereby incorporated

by ref eupaEpladind Fddped) pPOCRE $in @ LIRFBerP6 01R &R Sl tir gy BB &rloh . re Jridwké (ETRYCI ot ron
resonance (ECR) pl asma processi ng chanbers, and transforner coupled plasm

g s R D R L Ny

vvh| ch ar e hereby incorporated by reference.
is inductively coupled into the chambers, are available from Lam Research Corporation,
Fremont, Calif. An example of a high-flow plasma processing chamber that can provide high
density plasma is disclosed in commonly-owned U.S. Patent No. 5,948,704, the disclosure of
which is hereby incorporated by rgference. Parallel plate plasma processing chambers,
electron-cyclotron resonance (ECR) plasma processing chambers, and transformer coupled
plasma (TCP™) processling chambers are disclosed in commonly-owned U.S. Patent Nos.
4,340,462; 4,948,458; 5,200,232 and 5,820,723, the disclosures of which are hereby
incorporated by reference. |
[0010] By way of example, plasma can be produced in a parallel plate processing chamber
such as the dual frequency plasma etching chamber described in commonly-owned U.S.
Patent No. 6,090,304, the disclosure of which is hereby incorporated by reference. A

preferred parallel plate plasma processing chamber is a dual frequency capacitively coupled

plasma processing chamber including an upper showerhead electrode and a substrate



[ 0010] By way of exanple, plasma can be produced in a parallel plate
processi ng chanber such as the dual frequency plasma etching chanber

descri bedVPROBARBISAI y- owned U. S. Patent No. 6,090, 304, PREUSREORT} e of
which is hereby incorporated by referénce. A preferred parallel plate

pl asma processi ng chanber is a dual frequency capacitively coupled plasm
processi ng chanber including an upper showerhead el ectrode and a substrate
WO 2012/ 018368PCT/ US2011/ 001270 4 support. For purposes of illustration,
enbodi suppbe. Ferpirposas of tlestcatidre @mbiodimentt beegin are desarilped with e¢fepdnge ¢o ey pe

pl asma processi ng chanber. [0011] A parallel plate plasnma processing

chambey, £ plt@ 1 Gy bSirddndsibept €d in Fig. 1. The plasma processing
chanb:éarloopcon%;rﬁéspgs a @%gnblerg 110, an inlet load |lock 112, and an

optional outlet |oad |ock 114, further details of ich ar escri.bed in
comn@;%garﬂ?@ﬁatﬁéﬁma RIgCeyng A apber Mﬂ'%ﬁﬁ“ﬂ %t\éﬂ'gsésd@uﬁhagﬁ H‘o#r'%ﬁéd by
reference in its entirety. [0012] The |l oad |ocks 112 and 114 (if provided)
i ncl udehe plasmsd procdssingasmber 10@ nemerisesidchamites 416, anHinkes logdflecks1 ¥ and a waf er
supply 162, through the chanber 110, and out to a wafer receptacle 164. A

| oad | QekotHEPodtI& 168N10BK 9V4, 36rtReAfthils2st WHIEHIAD dUs &4 iR cbMmMdifly-b@@add| ocks
112 and 114. [0013] A vacuum punp 172 such as a turbo punp is adapted to

mai nt aj desjre ure . in the chanber 110. ring. p]as et ching, the
Chanbey S PasEatia §aPL &R MiVatus netkhy PRI O relb b B il SiPe o
sufficient to sustain a plasma. Too high a chanber pressure can

di sadvi®etaljBuulohy lackni12 and &14 (f prowided} inpludp trapsfendeviers ta tamafeser pressure
can lead to plasnma extinguishnment. In a nediumdensity plasma processing

chanbegubstrifel sach & Waked fréh Ahafel s pdy I@Q,I@hﬂﬁngﬁ $hdlehrsdraan, any eldtababl y the
chanmber pressure is maintained at a pressure bel ow about 200 nmflorr (e.g.,

|1803/§ tvr\]/gl er :rLgc%p{glt_:?er{GAS. xqgadal%d(zgurtn% 1%% cra]q;lr%rr(g\)idé ; %Q&Petd va%gu#\sp?gssn% ﬁa\itﬂe means
load locks 112 and 114. |
[0013] A vacuum pump 172 such as a turbo pump is adapted to maintain a desired pressure
in the chamber 110. During plasma etching, the chamber pressure is controlled, and
preferably maintained at a level sufficiént to sustain a plasma. Too high a ﬁhamber pressure
can disadvantageously contribute to etch stop while too low a chamber pressure can lead to
plasma extinguishment. In a medium density plasma processing chamber, such as a parallel
plate plasma processing chamber, preferably the chamber pressure is maintained at a
pressure below about 200 mTorr (e.g., less than 100 mTorr such as 20 to 50 mTorr) ("about"
" as used herein means +10%).
[0Q14] The vacuum pump 172 can be connected to an outlet in a Wall of the chamber 110
and can be throttled by a valve 173 in order to control the pressure in the chamber.
Preferably, the vacuum pump is capable of maintaining a pressure within the chamber 110

of less than 200 mTorr while etching gases are flowed into the chamber 110.



[ 0014] The vacuum punp 172 can be connected to an outlet in a wall of the
chanber 110 and can be throttled by a valve 173 in order to control the
pressure WR 2RD188nber. Preferably, the vacuum punp i sPEAJRBIA/0BF270

mai ntai ning a pressure within the chafber 110 of |ess than 200 niforr while
etching gases are flowed into the chanber 110. WO

2012/ 018368PCT/ US2011/ 001270 5 [0015] The chamber 110 includes an upper

el ectrode assenbly 120 including an upper el ectrode 125 (e.g., showerhead
el ect r[0a19), Therdhambeu b3 inatusles appppér dédrodeassephlyr120liedodioglen appenbl y 120
is nounted in an upper housing 130. The upper housing 130 can be noved

ver ti cabdodayi 8 (%.,Qwémeéa%nélcggaeyr 4al g;shssteaews@@sam@o.tm@ Jppeer el ectrode

125 and the substrate support A process gas source 170 can be
connected to the hoysing 130 to deliver, proce as conprisin ne or nore
Gases qertiar aspgebydRhemanetedda shppy e eaD. PRevane daugnadat m Beess ng
chanber, the upper el ectrode assenbly conprises a gas distribution system

whi ch navedoertisatly by@ rdedhansm p3Dtwestjugdbe gap betmegndhe ppperi etedtended 25he
surface of a substrate. Gas distribution systens, which can conprise one or

nore agg th RGSstrdt@s&sgort ss@nd/ or shower heads (e.g., showerhead el ectrodes),
are di sclosed in conmonly-owned U.S. Patent Nos. 6,333, 272; 6,230,651,

6, 013, and 5, 824, 605, t di scl osur es, of ich are here i ncor por at ed
byt of EPZGICRBratsgsied Sose i eh BF soaTesie (ke HouraR aap IS ey pagsLEss
shower head el ectrode, which includes gas holes (not shown) to distribute
pr oc esMmyAisingtaneatrimenegasestiodhg appérndledradeashenblyd 20i mreepreferofd @adhat o 0. 2
i nch. The showerhead el ectrode can conprise one or nore vertically

spaceds3b&kingRREMbEr, BhélSiseridldttrod@hsindP tEmbRestesds ' drifhgdr §Rtmh on of
process gas. The upper el ectrode and the substrate support nmay be forned of
any sui ite, silicon, sil,icon, carbide, alumnum

(e g SR e, RS el Prare S AL A SEATLP oK BT 10 e FEEES Of A SEP St qui o
source 174 can be connected to the upper el ectrode assenbly 120 and anot her
heat tGasrfistabutiomirstenes which eanrcopwriseoneor otbre gas riegss injextorstanderpport  150.

showerheads (e.g., showerhead electrodes), are disclosed in commonly-owned U.S. Patent

Nos. 6,333,272; 6,230,651, 6,013,155 and 5,824,605, the disclosures of which are hereby

incorporated by reference.

[0017] The upper electrode 125 preferably comprises a showerhead electrode, which

includes gas holes (not shown) to distribute process gas therethrough. The gas holes can

have a diameter of 0.02 to 0.2 inch. The showerhead electrode can comprise one or more

vertically spaced-‘apart baffle plates that can promote the desired distribution of process

gas. The upper electrode and the substrate support may be formed of any suitable material

such as graphite, silicon, silicon carbide, aluminum (e.g., anodized aluminum), or

combinations thereof. A heat transfer liquid source 174 can be connected to the upper

electrode assembly 120 and another heat transfer liquid source can be connected to the

substrate support 150.



WO 2012/ 018368PCT/ US2011/ 001270 6 [0018] The substrate support 150 can have
one or nore enbedded cl anping el ectrodes for electrostatically clanping a
subst rat eVEROBRA1BI9Ber surface 155 (support surface) of PREUSZHIOPRIG
support 150. The substrate support 150 can be powered by an RF source and
attendant circuitry (not shown) such as RF matching circuitry. The
substrate support 150 is preferably tenperature controlled and may
optionally include a heating arrangenent (not shown). Exanples of heating
ar r anqeoesit Fhesubstdatecupped 160 camhawdne arasogmabddded dRatging eNotodés 847, 014
and 7,161,121, which are hereby incorporated by reference. The substrate

Squoréle&ﬁgB%ﬂwy\g@gntg ﬂ@%{&ﬁ%ﬁﬁer%?ﬁ%é ﬁ@(sﬁ%’%&(’ﬁ a§rfatel bithepanel or

200 mm or on t support 'surtace 155. 9] The substrate

support 150 preferably includes passages therein for su i ng a heat
t r ansfibsigate suppprt430Hkhe; Sth'l'?fttﬁ?\t&éf“p?‘l’féqég a7 E%P@"‘@ ?'g@'l g‘f’r”?%%"iuppor t

surface 155 to control the substrate tenperature during plasma processing
t her ecftterfdant ercaitp) @ot bledwnjrsubla ek RE oalt¢higg decaitrpiThe aulvstvehé euppoetp®0 it ur e
| ow enough to prevent burning of photoresist on the substrate. A nethod of

CONt T Qhrltdigh| 1dRBSEHe Lo RtrBflecParktt s btisndNy inddSIHEHE drdgBiienf [Rd gas

into a space’ bet n the substrate and the substrate support surface is

di scl osed in_co nly-owned U.S. Patent Nq. 6,140,612, the di sure of
Wht o oAl BRIk oA 150K BE GEIBGEPeRS A UBIOTID Sp TR EREEA LS 3B - 150
can include lift pin holes (not shown), through which lift pins can be

act uat ak. 68347j0d4lahy 70615121t evbich ame bbby Smerpordteddsreferaace ubke swhistratd f t he
support surface 155 for transport into and out fromthe chanber 110. The

lift pigapbRl®9 c‘éﬁ‘&aﬁ@f‘?a ZeilicBNBL&br AfbsAafiduch 298 fiaf‘BQnella?tZGb lsmef 3boft pin
hol es are disclosed 1n commonly WD 2012/ 018368PCT/ US2011/ 001270 7

mm wafer on the support surface 155.

[0019] The substrate support 150 preferably includes passages therein for supplying a heat
transfer gas such as helium under the substrate supported on the support surface 155 to
control the substrate temperature during plasma processing thereof. For example, helium
back cooling can maintain wafer temperature low enough to prevent burning of photoresist
on the substrate. A method of controlling a temperature of a substrate by introducinga
pressurized gas into é space between the substrate and the substrate support surface is
disclosed in commonly-owned U.S. Patent No. 6,140,612, the disclosure of which is hereby
incorporated by reference.

[0020] The substrate support 150 can include lift pin holes (not shown), through which lift
pins can be actuated vertically by suitable mechanisms and raise the substrate off the

support surface 155 for transport into and out from the chamber 110. The lift pin holes can

have a diameter of about 0.08 inch. Details of lift pin holes are disclosed in commonly



owned U.S. Patent Nos. 5,885,423 and 5, 796, 066, the disclosure of which is
hereby i ncorporated by reference. [0021] Void spaces such as the gas hol es,
hel i um pa¥9a28L018368ft pin holes in the upper el ectrode PET/USAH1OHR70
substrate support 150 can be prone to’parasitic plasma. For exanple, if a
voi d space extends across |layers of materials with different relative
permttivity at RF frequencies, excessive RF voltage can occur between the
| ayers, under certain conditions (e.g. gas pressure, RF |oad, RF frequency,
et c.) . ovBuexhU SxBatent Nes. RF88501 23zane §, 89630662 tha/diselosure of whinh ibberebiyf i ci ent to
cause parasitic plasma in the void space. Electrically conductive materials
conmonhYobefiled By tererdneper el ectrode 125 and the substrate support 150 can
i ncl ude alum num steel, graphite, and doped silicon. Exposed conductive

interigr rfgces of the void ce (e.qg. of hol.es) .can concentrate

ol ect ri802F1 Lo $B3ses svift xbPreps BRES S hasTiasa TP pHEre SR FOREY  when Re
power is supplied to the processing chanber 100 to generate plasna therein.
DC br eelkctovde 125 dralbe vBosifate sepport hSQeardhe piongitaperasiis phasmndior exarople,
pressure p and gap distance d is given by the Paschen equation 1/15 =

Bpd/ Onif ARbid)spacd Blkehdyackods 1dyeYBofrmbBitialsWith diFferdMP relative permittivity at RF
2012/ 018368PCT/ US2011/ 001270 8 conponent 200 conprises a |layer 220 of a

ol oot rrEay ey Rt R vaioe? P o BEOARTNElaver Thae Ry B orfibd’ "

surface 220a exposed to plasma 260 in the plasm Srocessing chanber and a
sur f acee.2Bappressure,ffdeed RFdreniugonn e26h Sudthexdessieer RRBdtaga ke Be2b¥Raawreb t he
surface 220b using a suitable technique such as using an adhesive (e.qg.

si | i coggh Befifdignt tEREseVSlrBkiBOPIaSME IthRXlofNshack hEREGRal G Rfuttivee | ayer 220
and the entire layer 230 and is open to an interior of the plasm

ayer Sabftial S ony by g HPRece Burddf i S B e iR Bt SIad QaPdeE oo 2107

can be about 0.02 to about 0.08 inch in dianeter. The |ayer 220 can be nade
of , f oincledaapminum steelh araphitannddanedisilicae. Expaseg sandydtive Bieriar qurtases
nitride, silicon oxide, silicon oxynitride and/or yttria. The layer 230 can

be nadef thk vofddpaeX AR IoF gagiRdlad) cafl camdentiat@sidwic fikRemdInlenci®pardditic| ayer
230 has a conductive surface 235 exposed in an interior of the void space

210. Parasitli I 25 L J ri ' ace 210
and cobzana i Gel SRS nE Re BOAAF ssUphath e Priestie Lk 100385
attached (such as bonded, supported, fastened and/or adhered) to a base
290. TeRNeKelasmp therainRfebrepkdewn yoltaas Vel a gasin Rarallg)indatenys 3 funstiag of i qui d
t hrough enbedded fluid channels 290a therein. The base can

pressure p and gap distance d is given by the Paschen

equation V18 = Bpd/(n(Apd) / In{(1/¥))1 )

V, =Bp Inl/y)

"In(Apd) '

where A and B are constants determined by the properties of the gas (e.g., temperature, gas
composition and ionization potential) and y is a parameter related to materials of the
parallel plates. AC breakdown voltage can be as little as one tenth of Vg, especially in the
vicinity of conductive surfaces that are exposed to the gas and concentrated electric fields.

[0022] Fig. 2 shows a cross sectional diagram of a void space 210 in a component 200 (e.g.

Aarn nnar Alacteada mc m fiilimbeb i~ a4 -1



al so have at |east one plenum 290b in fluid comunication with the void
210. RF power can be supplied to the base 290 to generate the plasma 260.
The | ayerW92012¢M#3Rave at | east one el ectrostatic chuck PCESSPOIZ 0BT} ode
220c enbedded therein. At |east one hBater 240 (e.g. thin filmheater) is
preferably in thermal contact with (e.g. attached to a bottom surface of or
enbedded in) the |ayer 230. Preferably, a relative permttivity of the

el ectrical conductive material of |ayer 230 at radio frequencies present in
t he pl asngonend2essomprised®d 2T 220 b8 3 8RN ¢tiagbm@tieriad (1@ terdnicloarhdopads at

| east 20 tines greater than a relative permttivity of the non-netal

mat er i gficqpl, alugvef%rzag%ffggmtcﬂ?can e'&rchfieaH\%E@rmge.gr.laﬁmﬁmuﬁnan‘nb%zyemﬁs Ra the

voi d space 210 1s fi wth heliumgas at 3 omthe l'ayer 220 is

appr oxi mat el .1 inch thjck; the layer 230 is bonded  to _the |ayer O wth
n aaha St sel220a Frassed s PART DI Y DR BIPCE RIS SORAHEAEE 7200
subject to RF power of 2500 Wat 27 MHz; and the plasma 260 has an

i npedamateexpbsesitprrdasmenl 6. yThedayer 230 cRiFbp boedrd tol thefsuefpes 23Qbwsingy 15.5 V
wi Il devel op between the |layer 230 and the surface 220a, which can exceed

the brgalBRVRNRGESARNGE ukiAg dRRIdhEEVORSs. isiicbMErubdi. BRAGRIRIFacandocause
parasitic plasma 250 therein. [0023] |In one enbodi nent, as shown in Fig. 3,

a tubul ar _sleeve 300 Ijnes an._nterjor surfac f the void spage. 210. The
21 eoveepot BraenAnr apfiF Tauste20na the paft Pt 220 0 eh e PAL LI Phne

| ower than that of the layer 230, such as plastic (e.g. polyether ether
ket onetheqrlasper processing.chamblen fihedhickrese béthedbyer 22A@nd dhe thiekneks ettdevoi d
space 210 in layer 220 has the same cross sectional shape (e.g. circle,

pol ygoRy&r 230 kfe g}&efawﬁré@w.ﬁtébm}e@scﬁm. PReSRUEspdee Q0 kah Be abbgeve 300.
The voi d space 210 can be in the shape of a cylinder or a prism

o ceved 500 Hhaien S Rell I dpBRETE e lnva? 268carBe el ohitaleRferelinleicoi o

space 210 in the layer 220. The radial thickness of the sleeve 300 shoul d
be suf glugiirym nitgde.ynsioped siieern silicor nistides isdicom oxide, silision oxpritridangl/or
preferably at least 0.01 inch. Preferably, the sleeve 300 is nade of the

sane 84.1TAk |BRr RBE cAdrddE€madd Of FBElexampletmélial, @Edghite@rBPsiedbded stlidtbn Pihas ma
260. The sl eeve 300 preferably has one end coplanar with an upper surface

of laygr and th her end the sl eeve. 300 | re |y ncopl anar
i th a0 B BrehAu BVaR R 2 e tebad L Riatl? ol b SRREAPECE 235 o
the layer 230 is entirely covered by the sleeve 300, i.e. no conductive

sur f acBaragific pRIPAFEA 38R PCCHN ist®IinI Py 2f the void space 210 and cause erosion

and/or corrosion therein. The component 200 can be attached (such as bonded, supported,
fastened and/or adhered) to a base 290. The base can be temperature controlled, for
example, by flowing liquid through embedded fluid channels 290a therein. The base can
also have at least one plenum 290b in fluid communication with the void 210. RF power can
be supplied to the base 290 to generate the plasma 260. The layer 220 can have at least
one electrostatic chuck {(ESC) electrode 220c embedded therein. At least one heater 240
(e.g. thin film heater) is preferably in thermal contact with (e.g. attached to a bottom
surface of or embedded in) the layer 230. Preferably, a relative permittivity of the electrical

conductive material of layer 230 at radio frequencies present in the plasma processing



10 is exposed in the void space 210. Preferably, the sleeve 300 does not
extend into the base 290. [0024] The sl eeve 300' can be a sel f-supporting

sl eeve afWPRE8H/418368he conponent 200 bgbany sui t abl e neaRST/USZER/08E70
adhesive, press fitting or the Ilike. wever, the sleeve 300 can have
threads on its exterior surface that mate wth threads in the | am nate 200.
The sl eeve 300 can also be in a formof a coating applied on the interior
surface of the void space 210 by any suitable coating neans. For exanpl e,
CVD, pdhasvber st dsash20 tim@e 26daténthan atreletive peronittivitytof thesnerrowatalimaterigl of4, a
tubul ar sl eeve 400 is the sane as the sl eeve 300 except that the sleeve 400

has an,RRep ot HQRidtehuehbs. Ih%ﬂgﬁ‘(aﬂ\%fé Whefeh i Yoil 85aca 10RPRNedSWith ace

coplanar wth an upper surface of ayer 230. The sl eeve 400 can be m)unt ed
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the sl eeve 300 except that the sleeve 500 has a | ower flange 510. In th| S
case, tottbefdyang20 with an adbesive bver cfewprayinatedt 0.08 inchahickwbe compbaeet isf | ayer
230. The sl eeve 500 can be mounted in the void space 210 before attaching

the bag®je2Pth RPp&WEr 6@5@0 V3027 MI92 8hd Iﬁteplsérﬁw@o H8SEH i anesgf n can al so
be used in caV|€|es hol es, conduits, voids, pl enuns and/ or ot her spaces

Do, SRsBARTALES e P Bolehel BTSSR R B o B

For exanple, the substrate support 150 can have sleeves in |ift pin holes
and/ or230sndithe pudfacegada, Wbsh8pn Rhided thebraskdewn vpbagetfithe hetium@apinthei ti c
pl asma, and the plasna exposed | am nate having the sleeve therein have been

descr i Rfdlspatedabant cihdelpar &ithd SIBGRa 290 BRLEINT i C
[0023] In one embodiment, as shown in Fig. 3, a tubular sleeve 300 lines an interior surface
of the void space 210. The sleeve 300 is preferably made of a material with a dielectric
constant lower than that of the layer 230, such as plastic (e.g. polyether ether ketone) or
ceramic (e.g. alumina). Preferably, the portion of the void space 210 in layer 220 has the
same cross sectional shape (e.g. circle, polygon or any other suitable shape) as the passage
through the sleeve 300. The void space 210 can be in the shape of a cylinder or a prism.
Specifically, if the void space 210 is cylindrical in shape, the tubular sleeve 300 has an inner
diameter equal to an inner diameter of the void space 210 in the layer 220. The radial
thickness of the sleeve 300 should be sufficient to suppress parasitic plasma in the void
space 210, prefefably at least 0.01 inch. Preferably, the sleeve 300 is made of the same
material as the layer 220 and is not directly exposed to the plasma 260. The sléeve 300
preferably has one end coplanar with an upper surface of layer 230 and the other end of the
sleeve 300 is preferably coplanar with-a lower surface of layer 230 such that the conductive

surface 235 of the layer 230 is entirely covered by the sleeve 300, i.e. no conductive surface



WO 2012/ 018368PCT/ US2011/ 001270 11 enbodi nents thereof, it will be apparent
to those skilled in the art that various changes and nodifications can be
made, andVeFOIXNMHB¥Bt s enpl oyed, without departing from PREUSZHILOBSO t he
appended claims. WD 2012/018368PCT/ U82011/001270 12 W Caim 1. A
conponent of a plasma processing chanber, conpri sing:

is exposed in the void space 210. Preferably, the sleeve 300 does not extend into the base
290.

[0024] The sleeve 300 can be a self—suppbrting sleeve affixed to the component 200 by any
suitable'means, such as adhesive, press fitting or the like. However, the sleeve 300 can have
threads on its exterior surface that mate with threads in the laminate 200. The sleeve 300
can also be in a form of a coating applied on the interior surface of the Void space 210 by
any suitable coating means. For e?(ample, CVD, plasma spraying.

[6025] Iin another embodiment, as shown in Fig. 4, a tubular sleeve 400 is the same as the
sleeve 300 except that the sleeve 400 has an upper flange 410. The flange 410 preferably
has an upper surface coplanar with an upper surface of layer 230. The sleeve 400 can be}
mounted in the void space 210 before bondiﬁg the layer 220 to layer 230.

[0026] Fig. 5 shows yet another embodiment. A tubular sleeve 500 is the same as the
sleeve 300 except that the sleeve 500 has a lower flange 510. In this case, the flange has a
lower surface coplanar with a lower surface of layer 230. The sleeve 500 can be mounted in
the void space 210 before attaching the base 290 to the layer 230.

[0027] The sleeve described herein can also be used in cavities, holes, conduits, voids,
plenums and/or other spaces prone to parasitic plasma in a plasma processing chamber.
The sleeve can be made into a shape that fits interior conductive surfaces of these spaces.
For example, the substrate support 150 can have sleeves in lift pin holes and/or helium
passages.

[0028] While the sleeve for eliminating parasitic plasma, and the plasma exposed laminate

having the sleeve therein have been described in detail with reference to specific



a first layer of a non-netal material, the first layer having first and
second opposi ng surfaces, the first surface exposed to plasma in the plasm
processi NYOCARMI&I8and t he second surface not exposed pP&IMAR291A/00RE0 p| asnma
processi ng chanber; a second Idyer of an electrically conductive
material, the second | ayer bonded to the second surface of the first |ayer;
a void space extending through the entire first and second | ayers is open
to an interior of the plasma processing chanber; a tubul ar sl eeve

| i ni Nngeminddimients therreb§dewilldfe dpparemitd tisgzacekilledirt the sstthabdariausehasgestandhat
the second layer is not exposed in the void space and parasitic plasma can

be pr %S&Tfi%j(g{n@ b Be Yrﬁ]dg P& 'ivale?ts emsp%(}f%'a?hgh?ﬂted%%ﬂg frfahb Y eads

sl eeve I's coplanar w facing surface Irst |ayer and the second

| ayer and the other end of the tubular sleeve is coplanar with a | ower

sur f adBedPrenitedaitlid | ayer. 2. The conponent of Claim 1, wherein the
tubul ar sleeve is made of the sane nmaterial as the first |layer; the tubular
sleeve is made of a material with a dielectric constant |ower than that of
the second | ayer; the tubular sleeve is made of plastic or ceram c; and/or
the tubular sleeve is a coating. 3. The conponent of Claim1l, wherein the
tubul ar sl eeve has an inner dianeter equal to the inner dianeter of the
void space in the first |ayer



WO 2012/ 018368PCT/ US2011/ 001270 13 4. The conponent of Claim 1, wherein
the tubular sleeve is affixed on the interior surface of the void space

wi th adhe¥P812/dB¥Rors, and/ or threads on an exterior sBFTAS013/00%2A
tubul ar sleeve. 5. The conponent of Bl aim1, wherein the first layer is
made of alum na, alum numnitride, undoped silicon, silicon nitride,
silicon oxide, silicon oxynitride and/or yttria; and wherein the second

| ayer is nade of metal, graphite and/or doped silicon. 6. The conponent of
Cl ai mWe GMier:ei n the tubul ar sl eeve has an upper outwardly extending flange
or a lower outwardly extending flange received in a mating recess in the

secondy | ay ek compondir e PIRANEocBlside! bbb, bfifring: the tubular sl eeve has

a wal | thickness of at l'east 0.01 inch. 8. The conponent of Caim 1,
Fadi o fr oquelict layepPEte mefeliarSpnl Bt BrbtERing R Bar P B 2o
tinmes of a relative permttivity of the non-netal naterial at the radio
f r equeswrfaees, thofirsThefareresposeditogias@ainrthd plasmemepgessing ckaoberndadper has a
t hi ckness from0.5 to 5 nm
second surface not exposed plasma in the plasma processing chamber;
a second Iaye.r of an electrically conductive material, the second layer bonded to the
second surface of the first layer;
a void space extending through the entire first and second layers is open to an
interior of the plasma processing chamber;
a tubular sleeve lining interior surfaces of the void space in the second layer such
that the second layer is not exposed in the void space and parasitic plasma can be
prevented in the void space;
wherein one end of the tubular sleeve is coplanar with facing surfaces of the first
layer and the second layer and the other end of the tubular sleeve is coplanar with a lower
surface of the second layer.
2. The component of Claim 1, wherein the tubular sleeve is made of the same material
as the first layer; the tubular sleeve is made of a material with a dielectric constant lower
. than that of the second layer; the tubular sleeve is made of plastic or ceramic; and/or the
tubular sleeve is a coating.

3. The component of Claim 1, wherein the tubular sleeve has an inner diameter equal

to the inner diameter of the void space in the first layer.



10. The conponent of Claim11, further conprising at |east one heater in
thermal contact wth the second |ayer. 11. The conponent of C aim 10,
wher ei n tWO 2812/018%8t one heater is a thin filmheater eRbEAFEHOA2Ahe
second | ayer or attached to a bottomSurface of the second layer. WO
2012/ 018368PCT/ US2011/ 001270 14 12. The conponent of Claim 1, wherein the
conponent is an upper electrode or a substrate support; and/or wherein the
void is a gas hole, a lift pin hole, a helium passage, a conduit and/or a
pl enum. 13TheldompoepboEdibinol, Wheriein the tubdaesleevelieaized nd thaingeriors bonded
to the second surface by an adhesive. 14. The conponent of Claim1,

furt heg, e8BF thel Vo &ack A adhasive RS dakdF6r fHr85ds Sfish exterior surface of
the tubular sleeve.
5. The component of Claim 1, wherein the first layer is made of alumina, aluminum
nitride, undoped silicon, silicon nitride, silicon oxide, silicon oxynitride and/or yttria; and
wherein the second layer is made of metal, graphite and/or doped silicon.
6. The component of Claim 1, wherein the tubular sleeve has an upper outwardly
extending flange or a lower outwardly extendin'g flange received in a mating recess in the

second layer.

7. The component of Claim 1, wherein the tubular sleeve has a wall thickness of at least
0.01 inch.
8. The component of Claim 1, wherein a relative permittivity of the electrical

conductive material at radio frequencies present in the plasma processing chamber is at
least 20 times of a relative permittivity of the non-metal material at the radio frequencies.
9. The component of Claim 1, wherein the second layer has a thickness from 0.5 to 5
mm.

10.  The component of Claim 1, further comprising at least one heater in thermal contact
with the second layer.

11. The component of Claim 10, wherein the at least one heater is a thin film heater

embedded in the second layer or attached to a bottom surface of the second layer.



15. The conponent of Claim1, wherein the inner dianeter of the void space
Is from0.02 to 0.08 inch. 16. The conponent of Caim1, further
conpri si NYORVBPAHB368t t ached to the second | ayer wherei n ECTAHRY 0P BGUency
power is supplied to the base; the bade has enbedded fluid channels; and/or
the base has at | east one plenumin fluid communication with the void
space. 17. The conponent of Claim 16, wherein the base is bonded,
supported, fastened and/or adhered to the second layer. 18. ‘A plasna
pr ocesk. ng ThHeagvgroneatpf Clsinn ), wheretatimeanspbnent iChauppdr. eledBodefomeet hod of
manuf acturing the conponent of Claim1, conprising: l'ining the
I nteriggk f f L At C ; ' ar
o1 cove et tie RaFo R B RS HRNRA B 38 1ORE TR I HER Shbiuh Beseltt 8
parasitic plasma can be prevented in the void space; and bonding the second
| ayer fO5dpHa@n /é’éérfge%‘ﬁ?'f ace of the first layer. 20. The method of daim
19, further conprising attaching a base to the second | ayer.

13. The component of Claim 1, wherein the second layer is bonded to the second

surface by an adhesive.
14. The component of Claim 1, further comprising at least one embedded ESC electrode.
15. The component of Claim 1, wherein the inner diameter of the void space is from 0.02
to 0.08 inch.
16. | The component of Claim 1, further comprising a base attached to the second layer
wherein a radio frequency power is supplied to the base; the base has embedded fluid
channels; and/or the base has at least one plenum in fluid communication with the void
space.
17. The component of Claim 16, wherein the base is bonded, supported, fastened
and/or adhered to the second layer.
18. A plasma processing chamber comprising the component of Claim 1.
19. A method of manufacturing the component of Claim 1, comprising:

lining the interior surface of the void space in the second layer with the tubular
sleeve such that the second layer is not exposed in the void space and parasitic plasma can
be prevented in the void space; and

bonding the second layer to the second surface of the first layer.

20. The method of Claim 19, further comprising attaching a base to the second layer.



