BEVEL ETCHER W TH GAP CONTRCOL BACKGROUND [ 0001]
Integrated circuits are forned froma wafer or

wamsewte over which are forned patterned PCT/US2008/000940
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m croel ectronics layers. In the processing of the
substrate, plasma is often enployed to etch intended
portions of filns deposited on the substrate.
Typically, etch plasma density is | ower near the edge
of the substrate, which may result in accunul ati on of
a pol y-si-l i conBEMEr ETCHRER WIdH 6dt CONFEBOAl | ayer,
etc. (collectively referred to as byproduct |ayer) on
the top and bottom surfaces of the substrate bevel

e ﬂ%muﬁﬁo essi ve byproduct |ayers are deposited on
tﬁe—TUp—aﬁgﬁgotton1surfaces of the substrate bevel
ef9o1ps Imedgraedicircoits seVernald forhfasr bt oredubbtryie ocasslgish are

t he bonds between the byproduct Iayers and t he
sippaed paenid ml‘éQ%lﬁ%t{Pallqs;}a}f@éatht SﬁéocteFFé%%'ihG duegtrate, plasma

| R¥%%eh e@g )%9% b itk aﬁ'fe 1onsodftfﬁﬁlsQ1@Pﬁ51QH%‘ﬁrthe substrate.

substra uring substr transport ereb
c’ﬁypiazrﬂyn atch pldsenacicneity sUubstr ra&aeshe éalgk/MﬁRié s[uBét@aZﬂ: winclamay

dlnent bevel r for S eani n
s@ﬁﬁl A iaunefidn pEe pae e yebe Sanan AEoA Mbe! HyTafc

ﬁédti‘%ly‘ RfepRdeH a@b?ﬁ%&uctq% &{ the t§F %@9&% k@fade$ of the
asma cl'eaned, a | ower el ectrode assenbly having a

t mbsmm o edgel Asl alplcem\ted)mwb@t tayarssmbdepoaited bmthertgp and

RS PEeL PP niREls BeBLe S SR e ot e

r groadsk &) glei Hondk bétwieBe theB psodiicB R elsanfl AhdRids@aR wWillleventually
rece|V|ng the substrate therein, the | ower and upper

eVeakep gaé thesmneruce lnypisimey prs paflakeoff o fipamatapiber substrates
p [ in ration,

DA R Bhf L ERBORINL 26 B GysBRe SHiek REOIBBST and o

| oner el ectrode assenblies and adapted to adjust the

tilt angle and/or horizontal translation of the bottom
§ﬂ£¥@é§gpelative to top surface. [0003] In another

efHees| "Ry rﬂbd@fh@ﬂﬁd %9%1% eri; pﬁ‘ag;n{akkﬁ @gﬁ/\ﬁg Iseﬁrtéi%gr?c[uctor

descri bed ove I nc es a urality o
suibetwv e cmnppsessasshambveha\mg ammtd:rmmn wilichcd boadbedge of a

assenpl di sposi ng th ec rode senb over

R Yob ST B e S <TSEGY A5oR iapraurface

t hdtdagpted R%uﬁ)bﬁcat §u9§’t?at@§§ﬁﬂ§ b¥evandgL, %ﬂdp@ﬂel@étk&ﬁsc{ssembly

one of the leveling screws to adj ust the tilt angle of

tineludisigtadratiom sutase thalt appasss and ishie atspacedeaphgtaelationship with the
top surface to form a gap for receiving the substrate therein, the lower and upper
electrode assemblies being operative to generate plasma for cleaning the bevel edge
during operation, and at least one mechanism supporting the upper and/or lower
electrode assemblies and adapted to adjust the tilt angle and/or horizontal translation
of the bottom surface relative to top surface. |
[0003] In another embodiment, a method for assembling the bevel etcher
described above includes a plurality of leveling screws, comprises leveling the lower

electrode assembly, disposing the upper electrode assembly over the lower electrode

assembly, securing the mechanism to the upper electrode assembly, and rotating at



10

15

20

25

30

[0004] In another enbodi nent, a nmethod of cleaning the
bevel edge of a sem conductor substrate, conprises

wo oadiopigesm seni conduct or substrate in the bevePCEUS1068/000940

descri bed above, injecting process gas into the gap
between the top and bottom surfaces, and energi zi ng
the process gas into the plasnma to clean the bevel
edge of the substrate. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0005] FIG |A shows a schematic cross
skeastiopn af theilavplingserews tp adiust the titanglemithe bajtagn suisacgelative
qg“ﬁ%&)QPHE&W of region Ain FIG A and FIG 1C shows
I'C cross sectional diagram of a bevel etcher.
[ ©004] Fh@notResdmb&iiments b endalidCofdlemingthe beoglakdge of a

di agram of a bevel etcher in_accordance wth one
SIFBEERURLOr Sstiate camprises leadinga ssispndtcla substeale i the bevel

; Bl
v‘?gﬁvsq 019 grr ié’g? oh&’é %e%%%%ce,:% g‘b éfost’lggg?pg sholvlvs%%lﬁg and
edting adfaccsswndfemrggnth protebd gas idto the plasmnad clegn éhe bevel
f‘é&ge“ EI xture for aligning an upper el ectrode
V% B2LS | ower el ectrode assenbly. [0010] FIG.

6 shows a schematic cross sectional diagramof a bevel
etcher in accordance wi th another enmbodi nent. [0011]

& b S b R 38cti onal diagramof a

iy nﬁﬁ?el Ccf‘rffh%%g@g S B RLR s e, PG,

SHS Eh@Wddn @ﬂlﬁ@é@meﬁf ofdeBiRM EFINQIA drfl FICE QMG a¥chématic
still another enbodinent. [0013] FIG 9 shows a flow

maﬁtsepmqn%dmgtmmgf@h@@b@ ¢ st eps to assenmbl e the

I N DETAI L CRI PTI 14
BB, St alols & e ro R e gl off B iﬁ% frip
hﬁ\teﬂdaﬁcmimgnch@ﬁb@mem bevel etcher 100. FIG
hows an enlarged view of region Ain FIG [|A As

d@B Bt eBIG- 3 diettis @8 salages vigw of regipmBdp §é§e%+ bet ween an
tar ctrode

R R A Lo e i L S S R A

i [0609deEIG. Sshand ab@hiapgadswiew af espiad Btih&1@dgdlloftrdting a

subst r at
cenfering fixture I}or aLHJg?ung an upper electrode assembly with a lower electrode

assembly.

[0010] FIG. 6 shows a schematic cross sectional diagram of a bevel etcher in
accordance with another embodiment.

[0011] FIG. 7 shows a schematic cross sectional diagram of a bevel etcher in
accordance with yet another embodiment.

[0012] FIG. 8 shows a schematic cross sectional diagram of a bevel etcher in
accordance with still another embodiment.

[0013] FIG. 9 shows a flow chart illustrating exemplary steps to assemble the
bevel etcher in FIG. 2.

DETAILED DESCRIPTION

[0014] FIG. 1A shows a schematic cross sectional diagram of a bevel etching
chamber or bevel etcher 100. FIG. 1B shows an enlarged view of region A in FIG.

1A. As depicted, a semiconductor 120 is interposed between an upper electrode
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el ectrode assenbly 102 includes an anode 108 and an
i nsul ator layer or an insulator 110 deposited beneath

worotandtmehed to the bottom surface of the anodrC1082008/000940
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The insul ator 110 obviates formation of an electric
field or an el ectromagnetic field between the anode
108 and the central portion of the substrate 120
during etching the bevel edge 122. The | ower el ectrode
assenbly 104 includes a cathode 112 coupled to a radio

f assqmbhclp2(@id)a lovise elestvertecasserably di0d canddsas athievelodvige K 22 (FIG.

1 . hol di t ubstrate nd su rt 6

£ 48 Ll ip6 e 5 abd SofigRt b8 & TR sl g S RAfe ke upper
PENEEORUESEDIPOY ii t8ddSan RAVES 1 §ParRNET @b HI8toP 1B€E8Sarl@Sulator
(injected through one or nore outlets 106) into plasma

dappsites bansath arlaélagheddd thechpstonpsurfacoof 81 anede 1 8§weThe

th
S HE R 3 bV RS Sy R E o MR

ebaokenthe aasse s yndlBé chiytrdPpoatigl f the subskesl 190, dukig etching
ogP sed surfaces of the ugper and | ower el ectrodes may
bet

erelegesy 2 andihrves slpcaofnasemblyeldt ispludes ¢ sahedenkl2
g%(fﬁlﬂ?edq_t) aFr%@o ﬂé’ﬁueﬁ'&r @P{jﬁfg(&{%\fl\%o&&e ah %Té&kf}%t%{ic ?tﬂ%lktelé ;1 rﬁor

ectively referst angl es.
phaldmgithe/ subdjratet120nind efuppsrttld 6 dofj suppomggttheelettrdstatic chuck

The tilt I | non-uni f )t
NP4 RenlF ot BRts Vbt BETODIT i1 SIS BIRSEYcs (miied

WhirGEhHRY of n§drd oi9&ts 406 iﬁdel@érﬁMh@&bgfto thRen %Vﬁt%veﬁgggg%' 122.

[001 FIG 1C shows a ‘'schematic croSs sectiona

diffdPlanThe lawdssvehcexafdhe npied@lectthds assamblyel 02 meg bd 4ided

142 .re ctivel epresent the center axes qf . the
eI ks SuhERPPBRIowe SR Re ST 18 Y R gmte .
Cikp@ethe oppodedRuiBsS of BicCller dPlode® eRLFDAAMAPbe tilted by
those shown in FIG |A As dépicted, the upper

ednother gagle an 8 dirsetjom Y framy theeplansef Flgnd 4. rid¢rginafter, the term tilt

t - S ly. 1 in the xsdirecti.on.
S S RSSO 5.0 P e
niefeas togaipaktingltied til@ngle. The tiltainele eheedus® BRisma SRARINYformity in

134 in the y-direction. Typicall t he substrate 136
i ‘g‘e é‘drFlgﬂgael‘%fnaf firggtion gt theibstggge é%@c‘t’li“é@ aaysdelgtsonamiform

g&gﬁgéaph%kkbgjﬂeger el ectrode assenbly 132. The axis
I

m sal T gnment nay cause non-uniformty in the extent of
t (881 glot Flsm l€dsfmwasxacichematic crosesettiana dipgtée of @biepdl@itaher 130,
neral, bevel etchers my

of the substrate 136. In.
RO ARA e f 147 e B it AR TG vt the upper and
depiecéleetrade dsbdatblidsA3anB4l Ghelddrshonbhe be tﬂﬁe@ep&%rflgb are
et chi ng chanbers that have nechanisns for planarity
similar to those shown in FIG. 1A. As depicted, the upper electrode assembly 132
may be misaligned relative to the lower electrode assembly 134 in the x-direction.
The upper electrode assembly 132 may also be misaligned relative to the lower
electrode assembly 134 in the y-direction. Typically, the substrate 136 is aligned
with one of the two electrode assemblies, preferably the upper electrode assembly
132. The axis misalignment may cause non-uniformity in the extent of the bottom
edge exclusion zone D along the periphery of the substrate 136. In general, bevel
etchers may have both the tilt angle and axis misalignment depicted in FIGS. 1A and

1C. Thus, there is a need for etching chambers that have mechanisms for planarity

adjustment and axis alignment to generate uniform etching of the bevel edge.
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adj ustnment and axis alignnent to generate uniform
etching of the bevel edge.[0017] Referring nowto FIG

WQ2008ler668 i S shown a schematic cross secti onal PAT/a§2088000940
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of a substrate etching systemor bevel etcher 200 for
cl eani ng the bevel edge of a substrate 280 in
accordance with one enbodi nent. The bevel etcher 200
includes: a lower electrode assenbly 2 11; top and
bott om chanber walls 202a, 202b that have a door or
g&0é7]2 1Befemmugigew wh FEh. 2, hbers ioshomataesch@daiig cross sectional

ded/ unl
OEAG 4 SBRGak R B enf b i 2T e e e
28fpedTd sabsttidPL80 M ﬁ_c@ﬁlfaﬁd:d:wﬂh ah@elawdlaiehacm&bém @trcher 200
secured in a recess in the u?per nmet al conponent

ainglides: @dpwyr ereteatlgiasernayed L dpp end bakon ¢hpober »2&@ 202a 202b
S&lﬁ a%g alt(f%ot QF gé{g ?% tlﬁjoﬁgﬁ f%% tﬁ‘é&%’!%% 2%8?% oaded/gnloaded, an
pretferab no I . an

eners shown 1

t ﬁ;gree bmcsm@annlg ZOnﬂlaumg&fhcﬁizeﬁﬁaH? @ﬁteﬁsﬁag ltf@byr mBtal
over the | ower electrode assenb 1; an adj ust nent

aananeyt 208andap ypendisiesHig plptg 5 P&ft@chzézo oaseﬁmﬁda}puatrycess in
SR I R A Py Y ek BB A8 Rugh 215
ssepped tto Ae8ippgr élasttcehasarsserﬂlﬁ(j 203 prafitaght by fdsdnersAB6t shown in

d to th I te 222 th
ERE 51 wednarsBy BisBgiinedh huPC ey e ahy Buer e lower
t flectAsdR ALY 21 13 %%Jl%‘{méﬁsats%ﬁf@ 2@5 Haviapd pﬁ'ﬁfaﬁ'ty plate 222, a

bel | ows 250 for orn1ng a vacuum seal betwee
ciiarabiéy 0fmlr¢w 2g2mblingl2 3 pod aslybedricatiportiop ﬁdatseczn@d between the

\M‘i? %&a ﬁ%ﬁ é)teF gle?ﬁg&?\é{ppgé géggy F%%&%g? "}I@{é an agapter plate 236

csecidnd gl plpiity Prate?YL2 by PR eEre®! REHBIR 238PRQAD dB¥Sassembly
and upper netal conponent 208 have a plurality of

heAdesscwise! to Beaadeptappois Biksbwlesteaers 8ﬁ%rasld23@alrhﬂll@m§50 for
Zl*%glﬁﬁlﬁcﬁovr% §1 l;e?\ggérﬂtﬁF I?ﬁer%a?fa’fo,ﬂ' a%d%?)h&l ecie(m'o% %upport

reade or recelvin

f 2I8t velnids asllcﬁ;ﬁﬁg site dupport Che teharear \Vdrﬁca’lldjdﬂﬁ)hrfelratlve to the wall
assenbly 220, upper el ectrode support 218, and upper
I conponent 208 are secured to the upper

d .
B o T FrlBapiion T2, 1BR8 (oL QA0 334 L& neta
t dvanpmaianptt 208 hpiva el @3bty qflmiwarfot seceaidingstresvstordsgendns 966

| ectrod t 218 th .
T N e —

Zndlés OF tdceivinglihe fExderdtéas th@toché F&ﬂa&@?ﬂdﬁmma&ta&@%mﬁly 220,
plate 222 are preferably integral forned as separate

pirpeeelegirodesuppert ag&eanldowel(l@etgl cor@pqmnmoﬁe@te lstwired tf the
\%&Pﬁ Lléigctrﬁ':l Iﬂg@e@f[}] %Io Rhdin g?un?oad?r{g st l%gtrzlitles t%}ouglhr}he gate 216,

1 on,
the gap drive assembly 224 moves the adapter plate 236, planarity adjustment

assembly 220, upper electrode support 218 and the upper electrode assembly 207 as
one piece in the vertical or z-direction. The cylindrical portion 272 and planarity
plate 222 are preferably integrally formed as separate pieces or as a single body (e.g.,
a machined block of aluminum, aluminum alloy, steel or the like). In a variation, the
planarity adjustment assembly 220 and upper electrode support 218 may be
integrally formed as a single body (e.g., a machined block of aluminum, aluminum

alloy, steel or the like). The cylindrical portion 272 and upper electrode support 218
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planarity adjustnent assenbly 220 and upper el ectrode
support 218 may be integrally forned as a single body

W@ 200§/091688 machi ned bl ock of al um num al um nunPel/U83008/000940

steel or the like). The cylindrical portion 272 and
upper el ectrode support 218have a center gas feed or
passageway 262 and one or nore edge gas feeds or
passageways 260 for providing various gases to be
energized into a plasma in the vicinity of the bevel
eltitye a e0@L 9%s fFhd ogpassageivay 243 swdihy o hbré edgdeighe Seedaor

uppe e e 234 for supporting the ad r.
rBFizcd3Bs 26,157 o AR arignimaes R O coR B hiot St nhe
tViginitp REEhIRReddo¥e pl ate 234 on opposite sides of
c%llndrlcal ortlon 272, each nmounting bl ock having a

ah?le dTb¢ gy drmmssmbb'@r%smlﬁ@@sealwppﬁr 1geB duite ptage 2 efor

<o B pin 8B iy b B bR S PG s o e

| WppeP pippdiiveplhte 23A@nsdppBtiessitetdrenlindridadpesioal272heach
slide mounting bl ocks 232; an actuator_ 231 coupled to

teuriinedhngk kayinsonaanted Soclinedbotemsprfacewith zespretda desd -
radhied §x&%§*gﬁp§%ﬁ§/§r8: Jﬁg ;{Sgt%cﬁ{ 2728 sﬂﬁﬁl@ac%hfb @8@ %]hat@gl% block

operative I onal ion-o
2&ﬁqhg1pkata 2B81in zamniaalwitithe 8fantdd Hotemesuirfaaésf tAS dlidetlounting
sl.i conponent_230. To nove the upper electrode

lachsoTg: phctigion 70 Gaupladdgith ed$1’rdé%% ?Qiﬂporteﬁbz%tad’ﬁm??%% and
r@&ﬂa@éd H&?zéshc!o%gféﬁ% &%E%@ 2288h& Qcth&oli ] argﬂggﬁat§J%QO

l ock driving plates 233 relative to
mmncnt agotaiiomd sn2®P dfthe meton@26 ztuntazhomtontebmiotinn oftheactuator

[ t., .th | ti bl ocks 232
B O BEPPBRR L. (6 PR P DBPT e 2EnBTy 207 in the

| gtidalalrb&ibn, BRANSBELEOYotAtBEHE PRBRI LRI BB VRhiRh 3k Rirn moves
234, adapter plate 236, planarity adjustnent assenbl y

2he blqspb dleiving pates dderalativisde ﬁhezsmle nauhting dlagkp@s2 in the

I YN T AR e

| difdctiohe Gutostheip Peom GLfacinplidiohPaid e BN HIRS ugRS gﬁ;ﬁ@ﬂve
262 and an edge gas pl enum 209 coupled to the edge gas

ﬂéa}a 236 0adaptes Pl?ff-‘p%?r » BlaspE Bt 3d)estipertitassemgy |2§0ampae ﬁléatrode
8{)?% %ﬁ%%‘ﬁﬁrthé:%(ﬁeyf B'&gjfsgerﬂ &92'07"{}?{)\%' ascﬂol'fmpﬁﬁtﬂé V&Q §al

r|c cera eria
ahunnam The upper dlelectrlc plate 210 may optionally

BHEwD ERe uprphmeralcamipanarl A0S deslisies oot Aol omploeo the
gg@lgefr gﬁg rkane an@ b efg%;egga@ gl&u&@o@@&pﬁ% H3Rded o8 28Ld 260.

eep straight brevity, the upper
The upper dielectric plate 210 is attached to the electrically grounded upper metal

component 208 and formed of a dielectric ceramic material such as alumina. The
upper dielectric plate 210 may optionally have a coating of Y,03. Typically, it is
hard to drill a deep straight hole in some ceramics, such as Al,Os, and therefore a
stepped hole 276 can be used instead of a deep straight hole. For brevity, the upper
dielectric plate 210 is shown to have one center hole. However, the upper dielectric
plate 210 may have any desired number of holes, e.g., a showerhead hole pattern.
The upper dielectric plate 210 includes a gap sensor 274 for measuring the vertical
gap between the upper and lower electrode assemblies 207, 211. A signal outputted

from the gap sensor 274 is transmitted via suitable circuitry to a motor controller
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dielectric plate 210 is shown to have one center hole.
However, the upper dielectric plate 210 may have any

waeleasnedesunber of holes, e.g., a showerhead hPCEUS2008/000940

pattern. The upper dielectric plate 210 includes a gap
sensor 274 for neasuring the vertical gap between the
upper and | ower el ectrode assenblies 207, 2 11. A

signal outputted fromthe gap sensor 274 is

transmtted via suitable circuitry to a notor

cwt stewren(Fi6t 23 fomwonirollieg Gie @ptok @26 andithreodtyi adjust tee vertical

not or 226 _and thereby, adjust, the vertjcal gap. .Qther .
(e OB pRES e Ha Rk, Sichen st faduve, ERbisiep oustic,
CIRIRAE viri dte diffePdhtlal andfbrARRANL VEIT)3bhBr, Hahbee& hd gap sensor
transformer (LVDT) sensor, can bé used as a gap sensor
aand Ipeated eithesinside orj qwsidethgrchamberi wall 202 depenviveg omeliel type of
2%%3 rdependi ng on the type of sensor. [0021] The | ower
e1eett ode assenbly 2 11 may include: a powered

ejoegi] oUpe blvreciiepbes adsemdly R MYRIchiIRUA poweRd el@irode 212
provi di ng RF power duri ngéoper ation; a bottom

draapksstte iap RE pryvareautesZoh doppeidingRE pewer dying opsration; a

R4t R e AR LR A R i RLIH
| elédtripallysisglatin@herppivengl eledtiode il D fiom the. boftdPdamBee wall 202b;
celgite as.feed 262 an&é_or ,e)dge gas feed 260 is used
B dffgvf%a@%w@us% YHE@& PM)o t he space 286 inwardly

a r [ -
R T e
gsasey iatd theapang! 286 inwaelly of cheafber waH26D. Engmgaipestiongthe

T vent t | f hi th tral
JUPTTR pmedrobuf i heye e of Bt P erngrpllygnnular
f Rfke T WARPbERE e ELIE184ni9RSTS pRYerRGRe plhEER 'frohh?eaglgiﬁg the central

passes through the gap between the upper el ectrode
dseorpi/the aubsirate 23k thaprocasages a@berfadittabiigh thercentsr girefeed

St e, Wien the,ed as_and center gas,fee are
2025 Tidhome BREss BGnFAR 8 arRtw e b oBE el TRAR o8iefbly
@07aindahe Yaseste 230Ghdialy hetbésahe gasstrafd Wldérgthe%%e ghPdnd
i nstance, the buffer gas can be injected through the

ERteE Baytesdy wedsedh 2ackypas feed may prayidasibe game prasehregas or other

'F#yggscﬁglf(gl s phie g%‘sts eﬂ}% r}ﬁ?g{g g%ﬁZFr?% ?r?sgan%g,Qhe gg@'erl gas can be injected

process er space
vhtdugth alvncdnker gag Feed 260 1wAi1E the podedsob@scad® injetedahrough the

(3315 FPEI0Q She RS FErat Bdn 4B OTEIeE SRie go4 s pithdraw
501 A ey 29 RO 200 oK P
pump 268.

[0023] FIG. 3 shows an enlarged schematic diagram of region B in FIG. 2.

As depicted, the upper electrode assembly 207 includes three concentrically
positioned rings: an inner upper configurable plasma exclusion zone (PEZ) ring 318;
an intermediate upper electrode ring 320; and an outer upper dielectric ring 322.
Hereinafter, the term PEZ refers to a radial distance from the center of the substrate
to the outer edge of the area where the plasma for cleaning the bevel edge is
excluded. The gap 340 between the upper configurable PEZ ring 318 and the upper

electrode ring 320 forms a tortuous gas passageway which is connected to an edge

gas passageway formed by through hole 302. The edge gas passageway 302 is
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positioned rings: an inner upper configurable plasma
exclusion zone (PEZ) ring 318; an internedi ate upper
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322. Hereinafter, the termPEZ refers to a radi al

di stance fromthe center of the substrate to the outer
edge of the area where the plasnma for cleaning the

bevel edge is excluded. The gap 340 between the upper
configurable PEZ ring 318 and t he upper el ectrode ring
3cmpias tagheedgsraas plesuge20NEEIG ade ehe tottuails gap 380 pmexentsdhe

DS A0S AR e e sl B eveming
poemEiv28Ssetbtdary Blasma b Pta@ﬁlb UHEug g@th%@lerwgy eay ﬁasﬁz{ggway

edge gas passageway 302 from being directly exposed
p$§%ﬁﬁl

aseondayy plesme souldgtiicswissteraste the imer wallaxt yhe edge gas

p ight-up.withinthe e as
PRASIRAL 265 35yt Dbl B S P 13 hper ot
ecamisoniche2 08niierinwedcind cdrntemiddars of & dedeiagatery] t8QRe substrate

thereby requiring frequent replacenent of the upper
| component 208 and i ntroduci ng contam nants of

t [7)@2?]" O?ﬁ?}l%ﬁr gg{mﬂ;‘élgggetrﬂii%gﬁrggf %ﬁ&seangﬁger r[e@egg éllld Q}Pguter

upper” con as an I nner recess
aredesa formudaim oppoeisssifiey sfdd aownvoprihsdxtendaigiasjeatfiom 318a,

downwar dl y ext endi.ng oj ection 318a, erei n_the.
i ¥ %rFmrtgeﬁrg@r fegCTidadsE oM tftwpabw% ¢ Jhifdines’18 on

TRE oA A 5 PSR A0 210° 0 8 s 1

déanfhave dtffazmﬂbgﬁglaafimlssandrpmoﬁdodifﬂaeerd ipldseraenxclys] caszvacs

cl usi on, zone bove b ate. The er P
Ry B E e TRE S S %t S Hvteatilietd Wabard Gereaty
RioAfighftd PH2IBnE ODRE &5 PRsifh s, the PR Eds 81881s8 h8e il t8 Be
needs to be replaced nore frequently than the other

pgplagedmorchizequspdy thandbe phdepartssafiibe ypro eleahidd¢ sssembly 207
o ble c nent. Typicall rocess gases
R o B e o anet Vgt elfer amep ML e an

aoRgBi-Sontaingiy @8, suchGis B0yl aiBuntfsuéh as < 10 % b]\é volume, of a
fluorine-containing gas, such as CF4, SF6, or C2

BYPTHICSONNIBE g2t SHEN @Y @B SEneT KabemayRit beadsdedo clean the

COREPLdYe N B1ds L6ahk| fiv L r

TRl B LAAEE 1S RARER: PRK: Rlp Cioderthe HARE

repfigoabiEREZ ahg 8he, thppkadingind frgguenl kepldeemenisid tid Spper

For .eas SS the upper configurable PEZ rjng 318

mﬁgy%ﬁ‘fiﬁgﬁ%ﬁ??- F%%ESa&qes&%ﬂlggep%waﬁmbh ring 318

SdBingTePatind, Bt BpFerWntiBGbRITZ Ghes PEisHot M A& Kife

and can be replaced w thoUt renoving other part's of

tupper dielectric plate 210 and can be replaced without removing other parts of the
upper electrode assembly 207 from the chamber wall 202.
[0025] The upper configurable PEZ ring 318 preferably minimizes plasma erosion
of the upper dielectric plate 210. The upper configurable PEZ ring 318 is preferably
formed of an electrically conductive, semiconductive or dielectric material, such as a
ring entirely of aluminum oxide (Al;O3), aluminum nitride (AIN), silicon oxide
(810,), silicon carbide (SiC), silicon nitride (Si3Ny), silicon (Si), yttria (Y,03) or
other materials or the support ring 124 can be a composite ring of metal, ceramic or

polymer coated with a conductive or dielectric material such as Si, SiC or Y03, e.g.,

ceramic (preferably Al,O3), or pure material, such as SiC, to reduce contamination
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upper el ectrode assenbly 207 fromthe chanber wal
202. [0025] The upper configurable PEZ ring 318

wWe@Beswshsd y m ni m zes pl asma erosion of the upPET/US2008/000940

di el ectric plate 210. The upper configurable PEZ ring

318 is preferably fornmed of an electrically

conductive, sem conductive or dielectric material,

such as a ring entirely of alum num oxi de (A 233),
alumnumnitride (AIN), silicon oxide (SiQ2), silicon
cefrtbé d@?S@StGQSO diringadreval ¢dgedteanBigdiéyatiosi Tihe OIPPQISiO)lﬁgurable

y}%}%i %gé e)ycag%g%f] T e{jm hg“n@?erﬁaé éyxtng gé}léﬁ% t61rcal regstance

PSYle YrEs O&ﬁheﬁlu\ﬁitta@ t af RAAUSHUV-E 08ToheH-8ME A the electrical
naterlaY such as Si, SiCor Y23, e.g., ceramc

(pruetiag hmemlmwer@d elpetr@iq@t%mdahe upper felegrods dng 20 is

L@?%?e% o ARLAR BB BN ek g P Gl aupne

Ri4smha Cighract&ristiay cal boOcdiftrolled BHdelettich dEthe inabdridd 8t tAY upper
hi gh el ectrical resistance, preferably, but not

I ‘P%ﬂtgé’éiib!eoPE%meéé& about ~105 ohmcm As the

I .
R
eheiat compdnept DQferinstesd of ustlingfamnefg meshhah@uisphich aPBdlts, the
P AR R
C(_Qﬁ&‘ %E@g’ileﬁsc%ﬁ 1 HR-indte6dn ilh&ir g@ﬁ{enﬁi gg §22a on

ring Is in con act wth and’ groun Vi a
ntbe aing S3#eam &hund@n ohmaréb/cbxmefndm fiapge 820e0h mglg 320. The

nechani sns, such, as b s u r el ectrode ring.

e Hepf et 2 Ry Be Rimsh Bt 2 THST miehor angiied plgfigum. In
Qasés\eh&b taﬁfmlﬁﬁlﬁ%nﬁﬁlnﬁhﬁfdrlr ik €0 hvd18ed3 A% uppef el'e@t%&r}‘ﬁ?g 320

an i nwardly extending flange 322a on the ring 322

fay bedramed of purensir GMP 8it emaniyrsyitabla high-paitx Condtrqtlwg

SRR O RS B Rl A b it

adeignrinl that o Aampiadgiad@nienérd savslifiedhe &ddss sﬂaﬂ&ﬂal conﬁguratlon
el ectrode ring_ 320 % be formed of pure Si, CVD S

o thypRsy P%esBP%e Ang B2Gang therebydeniers |t%c%tt<§r¢<a15§mamﬁé (CoC)
9.{:1]6”5@1'0% i ﬁs%gggr@f%r %g%bf?ﬁ?ﬁ:ﬁgfé%} &t MUi5n @ontrol The

bol t-throug ignin e clanpi ng arrangenen
shattohi furfase bﬁﬂleompsselsﬂnidleon@l 32008 predierabltyi d:ffseof/ertlé‘tﬂly above

B Boism Sita ishe Chee g kP 314 S 1 Ao aiguotheinner and
Vi fGTed ?@srmrl@tl?mtew@hé rihh26 %tyq;@ e&?sﬁ&a FARREY Rlwardly

The bottom surface of the Upper électrode ring 320 1Is
mnéf@ thebbaftont suréiceod the upmlet 9leatbrm1ﬂerntgl3320cn@tﬂwmmrcfr@©emoned

nerlloeVF ﬁlaen%odﬂ%gn g{r alcg%%{hlecplgtl 3&8 210. In a variation, the

[0027] The outer upper dielectric ring 322 is preferably formed of a dielectric
material, such as Al;Os, and may be coated with Y,0;. The outer upper dielectric
ring 322 includes circumferentially spaced apart threaded holes 324 to receive bolts
326 for securing the outer upper dielectric ring 322 to the upper metal component
208. The outer upper dielectric ring 322 includes a flange 322a that is used to clamp
the upper electrode ring 320 to the upper metal component 208. It is noted that each
bolt 326 is screwed from the top side of the upper electrode assembly 207 so that the

bolts are not exposed to the plasma. The inner edge diameter of the outer upper
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out er edges of the upper electrode ring 320 may be
expanded further outwardly and/or the bottom surface

wotoosleleepper el ectrode ring 320 is flush w t hPOF/US2008/000940
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posi ti oned bel ow the bottom surface of the plate 210.
[0027] The outer upper dielectric ring 322 is

preferably formed of a dielectric material, such as

Al'20, and may be coated with Y2Q3. The outer upper
dielectric ring 322 includes circunferentially spaced
aghglectrictt dﬁmgessna outsr diapwier of thl ring @2Bniubshaped plasma

n he ou upper dielectric ring 322 to the
§$SeaW@?§.e%FV gt 208. The outer upper dielectric

r 0098 B22hé NRdetdRmtrddé havaBly32Aainknaks 4 Fows AebtdIQoBLARIR and
t he upper electrode ring 320 to the upper netal

@m@mntqcﬁély nositioned ones alawer ecadigutsabile PBZ sings306; a lower

o A e

pdubstiEe 28’@&5 mbtsted e de: WhanHh&@s ofahe foweer @b @Furable PEZ ring 306.
uf erdlelectrlc ring 322 determ nes the outer dianeter

he to@ spyfags rthe BPiEred [R5 ERdpE bis e pastone pedacend thenaubstrate
Wh@% cbRfgfhnit e § EO@ %%tar Sh ﬁoﬁ%ﬁa&ﬂh ¥e£ox} fecess

i'ncludes a Iome%ﬁnetal ree
c(o'lac;temm reg1xai)|3)30pwherelmeztbuunngsnp evdcoates theoatugi redibe below

el ectrode ri r hoo ring 308;
L6 st dor e ambleal Bt Bl ?&E;mgi% be {pyepiication

nggh h%a&ﬁh‘l‘i‘bﬁﬁﬂgzr)\stslﬂ@h HRO pSWEleAGRcRbdd f‘@ hﬁ@ﬁ%ns as a vacuum
configurable P rin . The top surface of the

pihwek éet hollding tmbstme; 280@ blecet amrg e ¢lameng)ﬁp¢rh1eon

FUODROL, e o SRt R B ML plefio Pilg R nd ower

336tal ¥4IRE 817 ak SUPHOHEED LKL bOUSMUREIESTIE iR g\bR EoLHNTRI G¥ more
bel ow t he substrate. For exanple, lift pin holes in

espeeifiedlie onthe epner pertion 26dmeti fiechettoondiglesticaingc Thmlower
B oot e VA oRE IR FhEFLGDATAR b DURRI 4R EneR

dhélieditglc ain@|danheredplie dbwameth 0629} 3 Thi donedted to the bottom
dﬁ@ gura Ie PEZ ring.306, |ower_ electrode ruwg 308,
%@%‘aforc%wgien%ﬂiowémglfpwrt% yyextandingofiangm310a

Uredisebirc Gidg 19 Qh veGiSinkic ;ﬁggl}aé) sf2h %uﬁ&?{flgelx%ﬁldmé’ flange

on the upper portion 264a o ottom ctric
r3089)on tihelettowderring HiSt r'ﬁubefocmsrmgﬂrsl elsctnbalmedlates tlhehpaowered

T TSI NEIE L T

A8 BRGbEithenPstidi, QQH&@’I&QH@U@@S% é’é@;ﬂed 242D shiFice matmg with
groundi ng. For exanp e, an inwardly extending flange

Foous ore Hidel andtarsteppedl ngteB sufargmalingrvitle dighed tred amg310.
a[gag(ﬂst T}?epp S reﬁlact\fofexﬁ ﬁqlgl eqferal)ﬁynf%rmed of a metal, such as

anodized aluminum. Without the PEZ ring 306, the powered electrode 212 could be
exposed to and eroded by the plasma and, in cases where high cleanliness plasma is
required, the electrode would be formed of expensive material to meet the
cleanliness requirement. In contrast, as the lower configurable PEZ ring 306 shields
the powered electrode 212 from the plasma, the powered electrode 212 can be
formed of less costly electrode materials regardless of the cleanliness requirement.
[0031] The lower configurable PEZ ring 306 has inner and outer flanges 306a,
306b, the inner flange 306a is used to mount the lower configurable PEZ ring 306 on
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electrically isolates the powered el ectrode 212 from

wo b@slogwes el ectrode ring 308 and the | ower neP@l/US2008/000940
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collar 312. In the enbodi nent shown, collar 312

i ncludes a stepped inner surface mating with focus

ring 264a and a stepped outer surface mating with
dielectric ring 310. [0030] The powered el ectrode 212
is preferably formed of a netal, such as anodi zed

ak taeessuan theuteo upparted @B theipoy eBdisleattpde 2d dand gpper portion

o St 6 T 2 e By Bl B rFiscleB Saf beied win

r @idifetdn@ly),cohgured eiaks Qﬁ}l&o‘()@l'é!dﬁiffé}@nﬁc BYtERslplaéme ¥ REBSbY Sones.
material to nmeet the cleanliness requirenent. In

cbhe loaer corfsguraide PECeingHif 3lgumapneedoba ieplgegbmore frequently
shi S e t t t

oD PR SRR e EEEAR Srmly ATt U8 (PpBETR oot ana

etamdtier coasidemt @k a@bAsunedis chmpeneafl. Fdirecasy aqiebd 10aRS lower
requi renent. [0031] The | ower confjgurable PEZ ri

! | in .
e iigdeable R ring 308 uepg repiagaens dsalowsn epnfigweble ﬁ%&rnng 306
f i I i
HegReEr-BRabRcl SAA ho B IQd Uch PHE pE VulGLE S fotthe
pravesred elet teader 2@eand 1 panshirfapp 864 goff the docu Gihg 26#, frakemm be

ring 264.. The | ower confi gur abl PEZ ring, 306 n
B R ey e U R B e o B 14 ile Aearip gl b rom the
didabeeWaiPobt om pl asma excl usi on zones. The | ower

configurable PEZ ring 306 al so may need to be repl aced
ni§032]f r Eheiborwer gonfguralyln #ESt tieg 3Qfapreferaily nhivinhigoethe plasma

el ectrode assenbl 1 t lLasma er.osi ca .
iR PRI detlodrdipe ToBIRERGRE DEpPI AR rfd dos i
afrefResbly Corirfed dof awRlecERATNY QU dltife, REAi¢dnabctBRrdlEIEAH
repl acenent, the | ower configurable PEZ ring 306 is

pPaeErk prh assuiReRntifgly tof ehaninpmrnyide@dz00varmynug nitride (AIN),

gt 650, B Bl 8 GEELT £\ i, o
r@pOarectidrirthaetials enheisngpaért Hing 1pacisbOh c&thoéiﬁ:Wﬁ{g of metal,

el ectrode ?ssenbly 2.11 fromthe chanber wall 202. o

[ G52 of RelmRREPated M thpcomdnetiysr diglpginig omiqriad suehads Si, SiC or
¥ 4.k %€ iy rodi .

YD ggseib RhBSRRIL A0 @ UARORO PR REVD G o reces
proafagriaition dfdhersubsthte280alueing opeatiby. The thwedricsfigurable PEZ

sem ductj v r dielectric terial,. such as a ring
bl fg)%f‘fsaﬁﬁ ﬁ?fmﬁ% RNy %%te?%h%sg, high eﬁmﬁaﬁxeﬂsra&é&
(b abl s ibut BONiRXER, £1FesR hbouitil108 @Rntah PiAdané Sle&kical
silicon nitride (Si3N4), silicon (Si), yttria (Y2Q3)
sroupkipg:betivaeriegiosveerd ¢lpgrasie@ddrand thellgwep dlectaodeoing308 is
Ca(fg@&ﬁ'btthg Iefggtn%gl pqglt)eaxjtibs of the lower configurable PEZ ring 306, the
plasma characteristics can be controlled by varying the material of the lower
configurable PEZ ring 306.
[0033] The lower electrode ring 308 is connected to and grounded via the lower
metal collar 312. Instead of using fastening mechanisms, such as bolts, the lower
electrode ring 308 is preferably held in place by the clamping force of the outer
lower dielectric ring 310. The lower electrode ring 308 can be formed of a metal,

such as anodized aluminum. In cases where contamination of the substrate is to be

minimized, the lower electrode ring 308 may be formed of pure Si, CVD SiC or any
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ceram c or polynmer coated wth a conductive or
dielectric mterial such as Si, SiCor Y2(3, e.qg.,

wa@esandses preferably Al 20G3), or pure materi al , PETYUR2088000940

CVD SiC, to reduce contam nation of the substrate 280
during operation. The | ower configurable PEZ ring 306

may al so be forned of a material having a high

el ectrical resistance, preferably, but not linmted to,

at | east about -105 ohmcm As the electrical coupling
tmw.blemltheulptd\n@né@btwleemtcme Pheoclamg-intdadealgeign can simplify

d ct.ed b |
Sh Slss FestonitoepiatiaR of B P Her datteismrtida Reishy Iovgging
Pha BT st R BiuSé bES wed? ridteGTMAteid1e ehrR¥ntaddidAttG control.
the material of the | ower configurable PEZ ring 306.

[0034] Theontsnowes ﬁé‘é@qt@@@ng ﬁh@lsmsfer@hc Enmedtod @ diglectric
gtegﬁlog&ﬁl s A ﬁé}i aﬂ coq{%td%llltl?gl Eﬁ%&ltell {6%}6? ﬂ%lectmc

I sSns, SucC

I mvg]s 1 (Einéhﬂé@dﬂeddled 90&98 14 so feceiive bahs yl hedrdeduring tae euter
y the clanping_force of the outer | ower dielectry

rliowgr digteetngydng Jlitto the st sudaklingg 3 59 sAs discutsed aneed the outer
Obwar BRicklric ﬁﬁ’ézgl (ﬁﬁncﬁﬂg 5%19.{; AT YR to! dlarh ﬁ?eslo%? E]E:ctrode

contam nation © e su stra el1s to be n1n mze
| rivge3 0&dodgbe tamlﬂnnetml@o]i@&may be fornmed of pure Si, CVD

Tl oY PR e kel BTG YT e adapter
g;gsaelzgeaé disPENel DURS h}S}R*r %E&tiﬂee bravaEZ34ain%Csteelﬁfé& td fhréglpper gap

8 thereby lowering t | ow t he use of
vdrd@rplatarzéé byffagtencey 2’éﬁ sTg mmp@mtarfmnmrtwm awrrms@lllgnment
oWer, ectr

ROV Eonbr epe oS el diceptfichal BATY) thedapionglate 236 i

Al Pnowditell drbthe RGp&ORpaRivaipldte Y24 R ith kthe fRténefs 170MB6se. Then,
dielectric rlng 310 1 ncludes threaded holes 314 to

rtBe adapserpdate 238.18hich mayvise as prypieerewsh tleg plpeatdy adjustment

S50, el TSR PLo A Fgon
i meveddashax{f imingdirtdimhs tealigetic uppel eﬂ?ém‘otih esdeﬁﬂsﬂ?y’ 207 with the

electrode ring 308 to the Iomer met caoll ar
[lovssslegiage asSerably 212, LReg &amMpripn 0? tfree@gaﬁleet,.the #dapter plate

2368 sEleP LlosHe uéé}ez Pﬁﬂb@ 1afd ﬁ@b}zégqtbﬁggt ks ﬁtgﬁlerg B70.

t he upper gap d ate 34 and ‘secure upper
dap3ar i Vke béwd etcﬁ@&qﬁbpréﬁsabéyl archd2y,but ismot dinpeedgayt three

| Bl esetsit posd et b 28 SE 55y ah TeipReh 1Gepe sorew
280 Havidd tﬁ?éadﬂ@ﬂkgbtgg&jw@ﬂﬁ thé ﬁnéiﬂmhreaapoplﬂhb \Sfanahat ﬁa%%2 and a

with the fasteners 270 | oose. Then, the adapter plate
28enienkcalé foraveaisearsading op thedurming mglhef bl aorgmi; mytower spherical

ad!lslﬁ I for accommodating a tilted gap between the adapter plate 236 and
planarity plate 222; a lock bolt 406 having threads engaged with the internal threads
of the adapter plate 236; and an upper spherical washer 402 for accommodating a
tilted gap between the leveling screw 404 and the lock bolt 406. To address the tilt
angle of the upper electrode assembly 207 relative to the lower electrode assembly
211, the planarity plate 222 is mounted on the adapter plate 236 with the lock bolts
406 loose. Then, the three leveling screws 404 are turned to adjust the tilt angle.
Subsequently, the lock bolts 406 are tightened to secure the planarity plate 222 to the
adapter plate 236.
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assenbly 220, upper el ectrode support 218, and upper
el ectrode assenbly 207, is noved in the x- and

wQ 2@BH0e68 ons to align the upper el ectrode assePabU§2089T00940

with the | ower el ectrode assenbly 211. Upon conpl etion
of the alignnent, the adapter plate 236 is secured to
the upper gap drive plate 234 by tightening the

fasteners 270. [0036] The bevel etcher 200 preferably

includes, but is not limted to, three |eveling screw
a937b| Fis. Disgn enlacgedsportion af eagrayl 5 ipBHG i 3 ¢llustreting a centering

T S1. 5 BEROIE2 e e DSR2 7 0l g0 6 clectroae

VassetnBly 29¢ alDurfner aspdeblirperhe 68wkl REchei 200) éhd dbhfiring BAGS06 is
of the screw, a |ower spherical washer 408 for

alésed Ablage Pﬁ@lealppﬁq dlélﬁctglamlﬁ@%%eﬁumhfé dﬁ@dsd desqsipipa of the
ﬁ@psel %ﬁ:lrrﬁ)néa{ t%vghé?% %88 vé P OBEJ t10 ?lt?xhafylt}ng As

reasenae eln

ad@pcttai mﬂFIﬂ &, @@enficlg &xtuip rseﬁ u&pmes af ahnwl/axs;bretruﬁeﬁ 510
gr a connodatlng atilted bet ween the | eveling
S

AOHNG 1A DOREMICd8R: BBt 0Terece beov sefhe swner HEamaigrof the
o ehpkd Hﬁrdém oeina% ng-]%r @%ﬁx@f@%ﬁﬂ%& \Je%cﬁélké/t?(i(feolﬁ is

t he Iomer el ectro e asse [lanarity plat
2@ihiinszedvo nb@dh aprecise ahghatptmtrof pheatppe? elﬁcmddnsshebllyomkh the

ts 406 he three | evel
BT i e o aap A T Moy PO GG o b LR gmeiep gl the

| &%kerf‘ﬂ%'ﬂx%x@ 30634 felshARLS AR of Qle%?ﬁé&r (ﬁefe@l@lcﬁhﬁ@ 31D 5Y that the
plate 222 to the adapter plate 236.[0037] is an

ecrﬂnmn@gd“lxpmﬁpé s @fsmmg iimplape pﬁthEIuQ)elzdlelcmhasﬂertatzil@uguang

cent [in or aligning the upper el ectrode
%mnl fgﬁﬁb it ﬁ: goéomer el ectrode assenbly 2 11.

Erooss]g "ﬂﬁé@dﬁﬂéﬂ@ﬁitﬁﬁa $0Bviatlu@ésCA @6asPEHd stéfdpRd el 58 ddhe
flxture 506 is used in place of the upper dielectric

pq ligngd 1t the-holeiog Pather04i sodbrtdbsseantqsingdintere 306ehas aapecise
SppBaSrPL i Bhe e Bl ATIGAN0 Aol ol sty 211 7

(}ﬂrghehe ngle 504 taitheth® G616l 08| & ekasovableadlignhizht PihAO2US ir3Brted into
éo forggd ﬁroun its bottom edge. The_tol erance
gas helsp Vg ne

SR Heihe AP BRI PeSfion Aicihe PHY heyserps into the top
pd’o?ﬁ&ﬂ@f {88 1ok 0anda d (,rﬂ%cx‘z?gegﬁﬁ cggﬁiﬂgﬁcﬁ{ with FiG€3 p(ﬁ%ﬁ%ﬁns move

el ectrode 212 is mnim tain a precise
aln zgldrtbmn t(thl@lehwb@les 5@4,edtercio eacislsdeth 04 fumctlbns iea gas

| ower el egtr 2 11 in th
ety RO BRB A ol atiteshe &Bstugn fagipn 330. The
floteEeloftfode 12t emtdimasaSyabdh cBfick 41 RHI@Ehe substrate 280 in
ielectric plate 210 so that the centering fixture 506

uslacm bsiihe pepssure ﬁlféearen@fbemeenubpmp amdéJOétom suwrfasbaofthe sabstrate
dﬂirO' (ﬁﬁt} aﬁs %EOA H}%n%ﬁ hQ %/v?el:r e?ec‘froge assembly 211 can include an

electrostatic chuck in place of a vacuum chuck. In this case, the electrostatic chuck
is disposed at the location of the vacuum region 330 and holds the substrate in place
during a cleaning operation.

[0039] FIG. 6 shows a schematic cross sectional diagram of a bevel etcher 600 in
accordance with another embodiment. The components of the bevel etcher 600 are
similar to those shown in FIG. 2. The difference is that the lower electrode
assembly 606 includes: a substrate support 612; a dielectric plate or layer 610

disposed on the substrate support 612; and a lower electrode ring 616 coupled to an
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[0038] The centering fixture 506 includes at |east one
st epped hole 508 to be aligned with the hole or path

wobssaicthat the centering fixture 506 has a pPETUSI08/000940
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angul ar orientation along the z-axis relative to the

| oner el ectrode assenbly 211. To align the hole 504
with the hole 508, a renovable alignnent pin 502 is
inserted into the hole 508, wherein the bottomtip
portion of the pin 502 extends into the top portion of
t RE pewice s@uae 6 s fadsupplyingRE powertpenengizsrthoprasess| gas i@o

' i ns d h I 4
T T

t beralughinyvhiatehi a PovagidLediritiite XA CLRE s@BstiNE sPOHUITR operates as a
region 330. The powered el ectrode 212 operates as

a
vERUUM dngk rnd g ludss a9in wait. sherdhrewty thegpnjugitis aeteshpyn in FIG.
t Qe apr, s j . .
R S L A
vau thetsubstraté fippoawdl. ¢h ddé embediasagnid yppr tlecade assembly 604
i nc] ude an el ctrost%bhgu& uck i.n place of a vacu

um
cPRICHPPST RICEHHPCS RRRrt Of SPBE BtheuRt glectrgde assembly 207
disP@ssed el@Etr&Jb%u%?&@_@'l 2'h PfG.té% PesPBGHALY. [1%%8%3381%@, the

hol ds 't he substrate 1 n place durfng acl eaning
opepreatleomodd MB6]8 Mhgbe gogloduo @n RE pewat saurce whie the lower

sectional di.agram of a beyel etcher 600 in accordance
V\felf:ﬂméﬁﬁ%él%gﬁ%nb? ﬁ'E’HP.QedThe conponents of the bevel
efoorey ©RObavE efthbi di(f]U intRdENP % SMRsédbIY! ﬁg}aéarét;%b%sembly,

difference is that the | ower électrode assSe

i #id metebbellpves thattare signilag tpthose giown ia ’lGeR e &or brevigy ahese
or | 0 _di > he substrate support 612;
ol BBORTAAR

ring 616 coupled to anRF power

spodte B1G. T showsupithymage HosPeordnd] Aidghah F & BeldlRtcher 700 in
process gas into plasma for cleaning the bevel edge.

THEORIIBET WHb yeaneihsr embedineent Pe depicieddn {Gal, the bevel etcher
g?}gf;ﬂﬁ%ﬂd@@ a%lﬁdf%aﬁ%& %eﬂg@%argéa?e Wtﬂél%lhw}-lligﬁgﬁlébs trate

trate support perat a vacuum<chuc
i Tid] 19 dexsled/uploadedyiatsubsteate buppoittA22 foh@ippbningthé sutstraet710; an

h in FIG 6. i atjion, the bevel etcher 600
PR el B RppeaY A2 i o gRbITHISB IS Batiespeq e the upper
Stk EGthSorRHPPRY inycﬁéoglgléa' toalPa$ fe%ﬂbilqg'aﬂﬁ '?)Bgostsi tHdRHES

trat
el ectrode assenbl and upper electro upport 685?
neppoié 732 nilhebevead etcher Ushalso michides; adwttassedds| ejecROde antottom
ective

ugper el ecty.gde support 218 in Fl 2. re \ .

B les R Rk B R o s Su b ab @ P Ryes A5 ey

béeleotdieIrig 126; aFopFdgR@IREro8OUF P cldtioge HIB 7W8WRIop dielectric

el ectrode ring 616 may be grounded..[0040 The bevel

gt élo; gnd ahabpysathode giag 7dR ifvregenseading plasma tpiclean it Bevel

a&&%ﬁ%X bottom dielectric ring 726 is interposed between the substrate support
722 and the bottom edge electrode 728 and electrically isolates the substrate support
and the bottom edge electrode. Likewise, the top dielectric ring 716 is disposed
between the gas distribution plate 718 and the top edge electrode 714 and
electrically separates the gas distribution plate and the top edge electrode.
[0042] Beyond the top and bottom edge electrodes 714, 728, there are top and
bottom insulating rings 712, 724, which are made of a dielectric material and
respectively extend the surfaces of the top and bottom edge electrodes 714, 728

facing the substrate 710. The bottom dielectric ring 726 has, but is not limited to, a
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and netal bellows that are simlar to those shown in
FIG 2. For brevity, these conponents are not shown in

WO-R@s/08166§ 0041] FI G 7 shows a schenati c cr 0osSPCT/US2008/000940
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sectional diagramof a bevel etcher 700 in accordance
with yet another enbodinment. As depicted in FIG 7,
the bevel etcher 700 includes: a wall 702 having an
openi ng or gate 704 through which a substrate 710 is
| oaded/ unl oaded; a substrate support 722 for
s@ippldﬂrtdr ﬁgecptm%a.mnﬁamretimwheraMiewpé’romét@tbpc bngovien the
a as d| tributi I t 718 at

e ARG BT RE e opry D, e fipcheP s GTHE 798 apd ottom
7141@ulaﬁﬂg fang 034 ﬁQveI bet SuBst limited Bl BRAIAr ordéetadfiBadtElgurations
etcher 700 al so includes; a botton1edge el ectrode or

bwhenyiceed diompthes tep. n@lnntaslynﬁv@éomnsalaéma ginet’1getop edge electrode

7 lgf' 'iéj{)a{heleﬁﬂig;rhr?é’( %rgélrt&teggé EF {eﬂgt ag g?s?ﬁlgdtlonﬂ%% 718 have,

t oy ath ﬁad)tﬂﬁﬁllted’.:to[ clﬁgﬂa}lﬁ recddittudar Roh i @iva@isholste \Flb\ﬂed TrBBl the
for %eneratl ng plasm to clean the bevel edge.

biPt e Grefistt Uen Piaﬁ@7 Bis prefejaphyeiopysd af Béte\l\ﬁ:célﬁc Inﬁéeﬂal
Sggﬁlliﬂ ??@H{ﬁ%_ﬁfﬂé ei7 st skﬂﬁ}gcg qﬂ@b@t‘t(ﬁﬁ ts{nqgc% of the
7 and ele

ctrically |so ates t strate support
asuhstrite 7h0L andrthe bpepretresion pokéion bif ﬁfevbosstem dikkectrizpring 726 form

bR PR3 SRR SRR 5

aRHereinaht shissihl e)éuﬁ? Haned §§er§1t|3§ aQQ%acﬁ’iu% ERRNE TRR sBbRLa8e
and the top edge el ectrode. 42] Beyond the top and

b%mp@m7éal drecledes atpim teis asmmwoml& digchesed. dm e veogtiam the bevel

QLt 0 nsul.at. rin 2, . 724 ... whi e e of a

e B b PR bR af LRfRes/a shl tiPOFed b sRirSte Yupfor: 722.
SAs hiRiR& abiatliig thOpRdnd v RlcRB8e HsemblieIrss, 788 may be the
728 facing the substrate 710. The bottom di el ectric

r§aR asdoseshowp i FIG. o stillianpihgr vaiatigei thegshigtrady support 722

rLrﬁﬁ}tr 8o gﬁ&i@% Qg&ﬁ &Hflgé{a%}law leg%@t?]r fl %Wf&&?edtc%%% éc’)p

ewW se, e OU ge o at’e suppor
t suefabe tHeoemf efiggetahettier odtatiéa Sthe @ntirelpoirticof the Whisstiatedsupport

r 724 hav ut.are.not Ijmted to, circular or
@L}tg %B?g%m@elﬁ‘? GirleatrioASteRRbn vi ewed from the top.
SqOﬁM]arTHe hé IRy Eé’cﬁod 747 NehidH ﬁgnafl%%f a'c gd&ﬂ% material, such

ectrode 714, ielectric ring e outer
egbgduroinunhes @a&eaﬂ ostlsrde ookt msmlaphgnegsm ﬁaw e Thbubllaw eathode

it 1 st Rbeh B SR S PG Ee s de BUGInG B siagnel 734
71l référa@Fﬁér@z{té{thn hsgure s @h, Rr ﬂis%@@t ft'1§n&€& &ak 8le hollow
The top surface of the substrate support 722,

3
%‘]smn@rﬂ3§u$ maved uf a vmc@mw @mmoa@na/mmdmwhe
P%lrg%ﬂg '7?6] b9 9" hltgorfe ev1ce (enotJ %Jv&nmncﬁle. %:t ricring 726

[0045] The hollow cathode ring 732 is coupled to an RF power source 730 and
both the top and bottom edge electrodes 714, 728 are grounded. The RF power
source supplies RF power in a frequency range from ~2MHz to ~13 MHz, for
instance. In a variation, the top edge electrode 714 is coupled to an RF power
source while the bottom edge electrode 728 and the hollow cathode ring 732 are
grounded. In another variation, the bottom edge electrode 728 is coupled to an RF
power source while the top edge electrode 714 and the hollow cathode ring 732 are

grounded.
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an encl osed vacuumregion that is simlar to the
vacuumregion 330 (FIG 3), wherein the substrate

WG porte6¥22 operates as a vacuum chuck. The sPOBEUSZNE000940
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support 722 includes a pin unit as previously

di scussed. In a variation, the bevel etcher 700 may

i nclude an el ectrostatic chuck di sposed on the

substrate support 722. As another variation, the upper
and | ower el ectrode assenblies 706, 708 nay be the
sHI®d6hs Thiogmcghvelyncdupldd plasnia canralsit bd hsednotlean the interior of

vari at i strate s ort 722 .may he nade of a

e B?@Wﬂgf 1 B ehirrie BRI b g Zﬂ?éPtCPBF 8l

t R8queRBy REMJARS, \mem@;afﬂeauéf@yr tfhsh ~‘2?M}Pztt'oo~%01‘$1?l‘% for

entire portlon of the substrate support 722 may

f mlsm@b, ofaysbedicgiiesst rin@ vaainten af the cohodimerien REG. b\»he top edge
whi ch ks nmade

caLao nEEQro ae|f14 %g%up ¢d tglal W reAIQiuen%y ?@gﬁég‘?ng# ﬁ ﬁ{ﬁepower source

maué eHel bogtohd eYeb&odazﬁs isdagpkeakd aWighatrbQac
has a channelét%g4 that faces tﬂe bevellgha T%e Wi dth

ofour¢reandihe hellow gathpde Hrgf 34 grqunsledade anqthqrvaauabm, the top
1 d%n%ggctlfoﬁé 714;% c%ﬂgﬁd £ taéﬁ%%ﬂﬂ%ﬁﬂc;% ﬁ%laﬁow(? W ?lte tl?c\ar’lvbottom edge

a ver rec

delbcttftgiel?dﬁdd; o@ipled toadiongfrédiensy R tpostee sdurbe Myd fhe hollow
Sui t%{%l e device (naot _shown in FIG, 7). [0045]
heAthQsis g Higde gquﬁlsedrég Yesanofiss |Vé1aatqul, &w trp eég%lpctrode 714

S&H&r HE hé 3w %%o@@hgézgf %ﬁéﬁ?ﬁﬁmd bohi10 me%gt%meéo%% & Ee 728

714, 728 are groun ower source sup
pmweuplmh tmbdthéwemuyhighﬂf@quérrogrﬁEﬁm goarced3 MHz, for

ORIl e ek DRSS g
ef®ch ggﬂ @n?@ﬁss@ﬂ%l A 14akkPM; EABROREMPY, ngdzm@fa?bellows that

groun n anot Her variati on, the bottom edge

edre gtmidad ¢o trge isFio 2p | Fodt brevitynthese pongInessure sotwhowve in FIG.
the top edge el ectrode 714 and the holl ow cat hode ring
732 are grounded.[0046] The capacitively coupl ed

ploesse EHR dhpwvsheschHefstid @osd Raflortal Gidgfdng bf 8 el etdh€r 800 in
chanmber wal|l 702. To generate plasma cl eani ng the

i a¢ceidepge with anehet %m@yntRﬁmmonME eﬁthe;épgvgl etcher 800 are
%@ﬂg%QXOJGQHQ‘SGf 7 °@ne %?i%}% c.IeQS th%? {}/Ellzd'uc{gg dd R@t Efl% Satrrounds

e require variation o
Hh@sut?siratd‘ﬂigé apd &da@aeé egtiveadihe Yd;ﬂed@ dlentiplde 810 @n@the bottom
Iom#f (=2MHz to ~13 MLz wer sour

viiee 8 etc 83‘5% ohiiidrctaiesotlidd§ds 7@9@@%@ aﬁp%f:t% mgterial 814

LGS S0 et AT e i s
suitable mechanism (not shown in FIG. 8) for moving the dielectric material 814 and
coil 818 in the vertical direction during loading/unloading the substrate 808.

[0049] The inductive coil 818 is coupled to an RF power source 806. During the
bevel edge cleaning process, the RF power source 806 supplies RF power in a range,
but not limited to, from ~2 MHz to ~13 MHz to generate an inductive plasma near
the substrate edge. The top edge electrode 810 and the bottom edge electrode 816
are grounded to provide a returning path for the inductive plasma. The inductive
coil 818 provides cleaning plasma to clean the bevel edge. In a variation, the

inductive coil 818 is also coupled to a high-frequency RF power source to generate

plasma for cleaning the interior of the chamber wall 802.
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edge el ectrode 714 is coupled to a high-frequency RF
power while the bottom edge el ectrode 728 is coupl ed

W 2008/0p 168 f r equency RF power source and the hoPCDWS2008/000940
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cathode ring 732 is grounded. In yet another

variation, the top edge el ectrode 714 and the hol | ow
cathode ring 732 are grounded, while the bottom edge

el ectrode 728 is coupled to both | ow and

hi gh-frequency RF power sources. [0047] It is noted

t 60} hét 1beviel thst thechbeveDetcherd00dedudas ampwepr ekaguidesupport

HPR ik A @Bl ¥ e LB i Bl BiEd gt betlows tha

Shidisiailartte thde SeFI®. X Kar b¥ev1lé)0 Ehebé Eé/rh Onentd¥@8 Bot shown in FIG.
conmponents are not shown in 048] FIG 8

sholtgs alsg@n@maltéhq:bqygbetgb@t&%ﬁ@s V@Im%tgma afaresiélaeto those of
ekfher fsggnét{}. ? t%8"t ﬂo&x@ﬁg&‘“&?ﬂ%d?ﬁ?ﬁnﬁ Sggg%bér 04 to

conpone are Ssi

-t Ekﬁ&ﬁitd: ﬁlaﬁhﬁfoﬂclezﬁik% tﬂibﬁfﬁteﬁ@fkﬁﬁthe Svalll8aR. ameitdidieddel al&trode

coil ( 818 surrounds the substrate edge and the space

b%k%@élrbet oupleg o @ digh-Brqueney (e 7gYigizda ¢ P AdHp atHFon;ﬁwgeurce
d{vgﬁé fh%q)%ttglln :%geicirgqy ! ysegr&%cieds }]? aelﬁdpﬁ%l%]@&gr‘ij&, tHer{ofil edge

ectric mat 'S cou
deledtexier§l10 is gopodéd BhiZe thEhmttdned:@etetactrodej pp®istcodpl2d to a high-
igcl udes sui t abl e mechani sm (not shown in FIG 8)
f

PAYTEEY Ry PORET 8P¥Fectric material 814 and coil 818 in

r i i
ST 1 a5k s s g sy 22,

couilenhrity a@nstménpm&embbozmae 062 cBubé nspdtwigh btheelpper

e cl eani ess t he RF wer souyce 806
SEIB s B3y RRREER Fopns Mg e B B fnse® Flerfoditpembly,cap e
0 teureli3o Mz RO R @ pnglURL§ ¥8o RbRAMRat B
t eMs-%}E)st :rnz;\t eoedglcleﬁpgrl'he top eé’gg”a ect rlodeo810 and thepper

bleqtende sHprorel s plandetysadiusamentapssrmiel 3 @20 candruppietieleetrode

B (R R R LA BT AR

efdgaed therahneagh.at i on, the inductive coil 818 is al so

coug%ed to a_hi gh frequenc RF power source to
gldfetlat El Cp@a%’ﬁﬁ’ oV Flaathil Klgtr@tﬁeg Fxgmplary steps tq prsemble the

Cﬁk@@?&éh D ??gtgé 9@5 QLe lc}wér%l % L};p har ??%sgéﬁled on the

et cher S dan upper
gagptody chamt&s saittt?0gb aad pdvatedrin ttlye xad;ndgt diegttioas 5¢ ﬁ‘@htjable
nd netal bello that ariq]snmlar to those in

}(elgllgé'{}?ct}?msph thegeptering fixtygm 0p As ms@lle(é on the
|I§0We?ecﬁél§&rd&t2q@ df hl% loWé? eReNsle £5&H6! ﬁQ? I‘f@{% the 2 upper metal

variations that are simlar to those

i spmponeet 208ne plaged am thelnshiteoing dtkgae 06 it stopl 866. 8TB¢ upiss
48 tro%e %%%%ZB%an be clamped against metal component 208 by fitting its outer
flange 320a over flange 322a on outer dielectric ring 322 and screwing bolts 326
into the outer dielectric ring 322 (FIGS. 3 and 5) and similarly lower electrode ring
308 can be clamped against metal liner 312 by fitting its outer flange 308a under
flange 310a of the outer dielectric ring 310 and screwing bolts 316 into the outer
dielectric ring 310. Subsequently, the top chamber wall 202a and upper electrode
support 218 are installed in step 908. The upper electrode support 218 is aligned

with the upper metal component 208 by one or more pins and secured to the upper

metal component 208 by one or more fasteners (not shown in FIG. 2). In step 910,
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generate plasma for cleaning the interior of the wal
802. The top edge el ectrode 810 can be coupled to a

whe@kodreegiuency (-27 MHz to ~60 MHz ) RF power PEDURIIE8/000940
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whil e the bottom edge el ectrode 816 is grounded. In
anot her instance, the top edge el ectrode 810 is
grounded while the bottom edge el ectrode 816 is

coupl ed to a highfrequency RF power source. [0051] It
is noted that the upper el ectrode support 218, gap
dmietad beldayendi0yis 20t4ched el thsl tap ahamiyer il Li2A2aeand uppseetbdtiode

220 inF 2 b th oth

- Senli) g it s 2P0 stk e im Rl Hssr et bk haer wal
asERNdYuppaerelb@rdde RRSEdrY 2 FRWHIE lIdWink g WRR@Electrode support

el ectrode support 21 It is also noted that theﬂﬁfper

e? Ertorhsye agapisel motiamrelgivertarthe yalhadp2e t Feam imstee Abl.\the gap
245 & Pgrnyle/%rél if ln?&tlle&) dﬁe%s e &ng%? tﬂ'&%t%?fa g §? g is 1n%talled

sui e nd as passageways ’or ornme

t Mc&ithmmmgéu o ﬂh@iﬁber@aﬁdrﬁ'e%ﬂmw?ﬂaof ih@\gaﬁ ldaif/t assembly with the
il lustratin exenplarg@steps to assenbl e the bevel
etagtsrers 260 lquﬁ & gpp 83 the R]@m{‘ré}\)\’/@ﬂwém@e‘%ﬂt ASWEbAY S8 ipstalled.

2In]t1111 Is%epI AR{@hihdc A ﬁah%%ﬁ@téﬁﬁ@ d_]vé@r{l rﬁ%&%mﬁﬁ‘?zzo 1S

| evel ed 1 n thHe x- ectlo Su
| dignked mgthrmmplaaeﬂestmdeﬁupmrt 28 by epe Sﬂrﬁprd pies emhiezntedgo the

fixture 5 is in |l ed on the omer el ectrode 212
PRSP0 o Bpiv 23 § bk Sie SEmoFS IBRRaS NG (RS (RETID are
r@% negqapw&athe%%tbﬁpla{e%%%% ﬁﬂg‘% gs;naﬁ% gﬁtefmt YW1 o, the

in step 906. The upper electr ring
cplamm pheg%u?zﬂsns dmpaetd oothpadapter pPla@ 23¢9 with tqch dolts 406 (FIG. 4)

uter er fl.ange, 32 on oute el ectri

NG 90T B R G onisr R P5i 3 B Rl Gl gioe uBef iBrectic
C&bl@ﬂe@ﬁtﬂ When digledZié pldtt S50 is3ntalled theARHerSP Y, hﬁ? liyalso 1nstalled
| oner el ectrode ring 308 can be clanped agai nst net al

| pyhiting flange 31§k wd@g flange HiPadFIG | Arkgd ose gamaenelfasteners 266 are

I [ r|n 1
AR O SBR e peP R M0 Gl e Pt pere 215
Shisfasterert RH6 hﬁ%etht@ﬂect tipgribar enpabt wal2he ﬂfﬂéhdéﬂ Beles formed in
bectrode support are installed in step 908. The

UPpEPPLEdlesiDg alaé%% r4s sueh, the fagtensreepqiachra the plappaty
%@tm%%%? 23§ §n@¥ %lze%grogmg §1§)|}])Bft% 830 %eslﬁgblér elctrSe

the upper neta conpon nt e or nore eners
_(asmmlslb{d\ﬁﬁ sp thdE k1@ thR&e.colnpoatp N6 asphapiebel Imstsp 28X the three

tt hed the t nb | | d
et e Sanah o TRh e i olige SBoeriareds
wyma@alrelbﬁw\@qne Id%@er%lb%&@&é asdBinbly20ida @fish dRRGting the

el ectrode support 218 while allow ng the upper
dtlerarity ad ustopepb the lock bolts 406 are tightened to secure the planarity plate

222 to the adapter plate 236. Finally, in step 922, the fasteners 270 (located in holes

in plate 236 which are wider than the bolt shafts) are tightened to secure the adapter
plate 236 to the upper gap drive plate 234.

[0053] 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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218 to have a vertical notion relative to the wal
202a. Then, in step 912, the gap drive assenbly 224 is

w0 p@Babieesl. Next, in step 914, the adapter pl aP€r/RSB0$/600940
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installed or float-nounted on the upper gap drive
plate 234 of the gap drive assenbly with the fasteners
270 | ocose. In step 916, the planarity adjustnent
assenbly 220 is installed. In this step, the
cylindrical portion 272 of the planarity adjustnent
a¥genhIl§ I2RIMEDAS: gned wit h upper el ectrode support

218 b ' d dtot
ol oot biie. s CUOFL it oy Pitas ELHE a Paist Al bpguace
Tosmpashgners 270 are tightened to secure the adapter

plate 236 to the upper gap drive plate 234. Al so, the
pl anar & champbesthavinganjistegips poskigh e bevéledge apa wmpbadw;tor is

2@@]%%h£a$99k bolts 406 (FIG 4) l|oose. Next, in step

€ centerlng fixture 506 is replaced by t he

upper gidl@eldctrod®bhabmbBikaviniebpuchesind £&dapted!ts sdpfbdrt a
is installed, the inner PEZ ring is also installed by

fﬂ#ﬁ?ﬁﬁhPW&B@é”S@Sﬁgﬁnder fl ange 210a (FIG 3) and one
or
pper o e SREBUCRReALS hASlfg o Yiuh AFLE el Bfooses and i
smrmspatedza;&rt reheiohstsp evitr the Rfpfsunfavetd foraadeg for me:eitvhg the
th the.threaded hol es fornmed |n he up

dbrege V\oteéelai 'E‘F ‘Eifci‘ngﬁ@l’%‘?}ﬁctrqdﬁ aSblien brige gperative to

S@Gidfe bREMR G A An] e MLbLPdITRR dARRARISicRZOn@nd upper
ctrode support to th pper el'ectrode assenbly

207 s oattltmt onfhmechﬂnmn sunmangﬂIs upparendor dnecrplat®de | n

ste t.hree n 404 . are turned to
cHiFfubticsinnt e s SR i aBih Br et bt bl haadaten §r e
28bftonehiatice eelh@vd fagop Qiygiceel ect rode assenbly 2 11.

Upon conpl eting the planarity adjustnment, the | ock

bolts 406 are tightened to secure the planarity plate

t2 ﬁé gast Eﬁeggo% %‘ Jt‘i}f%lo%% ecﬁé ‘fl:ollmesl‘xherﬁllnatﬁ %ﬁ%gﬁcmdes

at plandrite pldtd serutdietohld tippseh afet:ﬁdde’ﬂdSEerhb]grfhhﬂ ngflutafity of leveling
secure the adapter plate 236 to the upper gap drive
pICERWS, 9ach 1 7 fdt%@fr% iheniraetedncaisingdhe Rlasamaayate to tilt relative

A8 36 bA&Hn bRA6IA eﬁ% ul Iﬁtﬁgﬁfg%%ttgfﬁ s%?ﬁgé Ill %relatlve to the top

enbodi ment s t ereo% e apparen

stifated in the art that vari ous changes and
nodi fi cati ons can be made, and equi val ents enpl oyed,
W t hout departing fromthe scope of the appended

cl ai ms3 WHATA IbevElLeASHVER: Fedited in ﬁalgﬁy alh&tinheh) themechanism
pl asma cl eaning a sem conductor substrate, comprising:
includes an adapter plate secured to and disposed beneath the planarity plate and

wherein the adapter plate is adapted to slide on a plane parallel to the top surface
such that the upper electrode assembly is translated relative to the lower electrode
assembly; and/or (b) a gap drive assembly is secured to the planarity plate and
operative to move the planarity plate in a direction normal to the top surface thereby

adjust the gap between the top and bottom surfaces in the direction.

4. A bevel etcher as recited in claim 3, wherein the gap drive assembly

includes:
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a chanmber having an interior in which a bevel edge of
a sem conductor is plasm cleaned; a | ower el ectrode

wa@g@smbleys havi ng a top surface and adapted to BCPPS2008/600940
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substrate having a bevel edge; an upper el ectrode

assenbly including a bottom surface that opposes and

is in a spaced-apart relationship with the top surface

to forma gap for receiving the substrate therein, the

| ower and upper el ectrode assenblies being operative

t 0 gen@ phrditpoéside mountigtdotksgpecured bekhelplanagty nlatel, pagh slide

R lpefRivafes SERGbsR D BELRRLV BBRT i issten

adJ USt a bliEing cohpank ﬁlc@tﬁﬂﬁg)ﬁ ph@ﬁlit?@!ﬂbﬁicktdh@ﬂ%l ;ﬁhﬂe@ﬁa\ﬂﬁg top
the bottom surface relative to top surface bevel

etusfrees dlgng whichdbe bottemshrfaces am@l@twltdﬁ@am@m&m mennting
FIS I%Jsdtg @Ve%ql?r%ﬁ&é%ogl ate secur ed to the upper
el ectr

odée asse a plurality of leveling screws,

each |eMﬁﬁdﬂh}vﬁ@!ﬁﬂ%u@ﬂh%ﬁﬂ%Otated, causi ng the
planarity plate to tilt relative to the bottom

el ect r%gﬁe@@%%?}ﬁpﬁﬂcw the gutpphehafopihm surface tilts
rel atl y ' acttl‘i’at{nhcl,eon,&)%% t3 Lﬂfié ﬁ?@ade% agcﬁ%rﬁfétﬁﬁé%ﬁgg :Eglm)@ﬁent and

recited in cla wherein
[ tbpdrzuikesto anmaiﬂ'azptoeath:niahmnee ofithecutpmt ahaft th esﬂnﬁ@motlon of the

neath t he na ate an t he adapte

%Qe%g ?@%B& Bereby %Ff’ B MR qug%laa%nta Plas aloge dhedirection.
top surface such that the upper el ectrode assenbly is
translated relative to the | ower el ectrode assenbly;
and/ or5.(b) A& papl eeheras asvstedin ylains lswh@m'edhe oechanism includes

pl.ana |t | at e and operative | anarit

S 3PBpre maf et Piseror e s ErUTPOR P AR ags
aQ$&§51the gap between the top and botton1surfaces in
t he dlrectlon 4. A bevel etcher as recited in claim
3, wherein the gap drive assenbly i ncl udes: a plurallty
of sllge no nari

pl ate, Yeac hxrl%evglgetgh o%%( ?ec‘?’t %mﬁ av\lvﬁerel% 8 PP%er Y¥lectrode

sabsérably ih¢laddésned with respect to t he dlrectlon a
sliding conponent including a gﬂgrallty of bl ock
dri vi ng prRst 8t gompgnens seaiied Bcthe machysHnddh t he

EIOE)E: Eg&r?%’pﬁﬂe? ‘&Fe?ec?rﬁce%ﬁ@ ds%cﬁx%g % %r?c?dlgﬁcps%!i BEndaEHIRIBBL! Mbtal

nove lrectio
component.

7. A bevel etcher as recited in claim 6, wherein: (a) the upper metal
component and upper dielectric plate include at least one hole coupled to the process
gas passage forming a gas outlet and wherein process gas is introduced to the gap
through the gas outlet; and/or (b) the upper dielectric plate includes at least one gap

sensor for measuring the vertical height of the gap.
8. A bevel etcher as recited in claim 7, wherein the gap sensor is one

selected from the group consisting of inductive, laser, capacitive, acoustic, and linear

variable differential transformer (LDVT) sensors.

-19-



10

15

20

25

30

a notor having an output shaft; a threaded rod coupl ed
to the output shaft; and an actuator coupled to the

wao boosagisas r od and the sliding conmponent and OpPCEHUB2068/000940

to convert a rotational notion of the output shaft to

a sliding notion of the sliding conponent thereby to
effect notion of the planarity plate along the

direction. 5. A bevel etcher as recited in claiml,
wherei n the mechani smincludes at | east one process

gas pa8sageAeheveheirimy as hepited i clagh 11 wherein thppawer electrode
elec de a A, bevel etc s . recited | .
cHS P B RGRG e 6 s oo vt R eBS irbrigtace and positioned
| thetcbe@suth Akt BERBperBAode @gﬂéﬁﬂ‘ﬁf‘fncﬁﬂ@y aetpp& ddt@ode ring
mechani sm and an upper dielectric plate secured to

afragindpgshebeftare sutfacehe upper netal conponent. 7. A
bevel etcher as recited in claim®6, wherein: (a) the
upper metal conponent and upper dielectric plate

i ncl udep.at hemst]l QaerhotRite@uptierh Dowhétémor(ﬁpeﬁéoﬂﬁ§ upper
passage form ng.a gas outlet and wherein gﬁocess

i and lnpepelgelerfletingsib sigapdedinsuibp othise isgwapisditp @tradio ‘Trequency
{0 PoylsbborkoP 1o AR AR oro Befboiie REpHORA g gperation
ofb) laﬂnellgwpcat}&de Anges/éllsp@sted hngake bﬁeil tdgt, whetdimbne 6’f the
ein th sor ne selected fromthe group
ﬁ@ﬁ %f%%de 31 i ige HRRET apgé%wer cegbaer rings!s coupleditp @ radio
o

LS E RIS e K BhRia R pERBSCUEtatd § P¥Tahma and the
withereiare groendasiwer (@ lap cnductiee asit Bsrdobpled ne b uaths fimqlenvy (RF)

JsST Gt SoREr BHEA DAL oURAnE R teEides, i pgive to gencrat

ans plHdy upbs stisles oﬁRFSﬁ»Fl%E fidhPhepRdRr Sdurse, WHerQHREH W¥per and

t he bottom surface bevel étcher as recited in
clogenelgctrogegingsigre ggpndade of the upper and | ower

el ectrode rings is grounded and the other is coupled
to a radio frequency (RF) power source for supplying

RF pOWEr. t OAgRReradiRr bfieecitdENdEaigii L | wikeroiR@h&bbtesth efdeirode
a hoIIOMIcathode ring i s disposed along t he bevel

Agnblxfesledss: one of the hol | ow cat hode ring and the
upper gagwkqwg§z§hectrode rings is coupled to a radio

a dielectric ring surrounding the upper edge of the chuck body to form a
vacuum region surrounded by the top surface of the chuck body and the dielectric
ring, the dielectric ring being adapted to support the substrate such that the bottom
surface of the substrate encloses the vacuum region;

wherein the vacuum region is evacuated by a vacuum pump during operation

to hold the substrate in place on the dielectric ring.

12. A bevel etcher as recited in claim 11, wherein: (a) a top portion of
the chuck body is formed of a dielectric material; and/or (b) the upper and lower
electrode rings are grounded and wherein the chuck body is of electrically
conductive material coupled to a radio frequency (RF) power source for supplying

RF power to generate the plasma during operation.
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frequency (RF) power source for supplying RF power to
generate the plasma and the others are grounded; or

w@ ejosamepsrducti ve coil is coupled to a radi o fPETJUSIV0$/000940
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(RF) power source, concentrically surrounding the

bevel edge, and operative to generate the plasnma upon
supply of RF power fromthe power source, wherein the
upper and |l ower electrode rings are grounded. 11. A

bevel etcher as recited in claim1, wherein the bottom

el ectr blle adskays] stichags uerated imclelmdkwhedin: (@hthedower electrode

dielectric rin ndi the.,u r edge of the .
chieREh S P AR s SG1RP Bis Sh e By durine
t operativt ade ippbh@pohudkchhdylcamsstithectiicR Iiﬁaaglgd'hs@d hd/8r (b) the

the dielectric ring being adapted to support e
setpaar e couprised chameben gtalliertiallyfsaseunding e lower and upper

SHBAIRL L AR hOGI YARUNTLLGG! the MIEHELNINGnd the
vacuumregl on I's evacuated by a vacuum punp dﬁrlng
omecleahisanaidopenatil et th dosiu b sheaing séah tHekebe By €en Wik allowing the
dielectric ring. 12. A bevel etcher as recited in

cngehanis torayeysiticglly relativg fo Hisichpmherovallhe chuck body

is formed of a dielectric material; and/or (b) the

upper and | ower el ectrode rings are grounded and

wher ei .t heAdieweckettdua s rerited iretlent 2j whérkin the ackichénista includes

cEbiaba Ty a8 Sl oo ler oo Gerep a s pPsE e

Q4eeinned tORRI BishOed b3neath BRMRANLH ¢ hlle A% WIRGELGHe hdhpter plate is
claim1, wherein: (a) the |l ower el ectrode assenbl )?

i alapted de shde @ eplane pamileltodheiop sudfacd such that¢hsuprst electrode

adisds Bt BORREL 8o BBRe B ARG ooilad i,
further conprises a chanber wall partially surrounding

the | ower and upper el ectrode assenblies, and netal

bel | owk-sectirbedekaicheras eetpdar cloin 14,.dhaherrrempsisingni sm

and op ' . rebet wee ile

211 ont et E% A B R M B Rl e T P AT B e
tpienacitapiaer inviavdrtical 4iredtidrewamabtocthe topasurfa€€ bd 8¢ltol ddjust a gap
B}ai m 2, wherejin the chani smincludes .a planarity

ehyeendbe ppeand; Rptiomususfises indhe vertislclizesiebl y and an

adapter plate secured to and di sposed beneath the
planarity plate and wherein the adapter plate is
adapt ekb-t 0o Albedel eteheaapterited paclaind B, wiereihehd gap drive assembly
sur.f gee such that the upper electrode

includes:

a plurality of slide mounting blocks secured to the planarity plate, each slide
mounting block having a bottom surface angled with respect to the vertical
direction;

a sliding component including a plurality of block driving plates having top
surfaces along which the bottom surfaces are able to slide causing the mounting
blocks to move in the vertical direction;

a motor having an output shaft;

a threaded rod coupled to the output shaft; and

an actuator coupled to the threaded rod and the sliding component and

operative to convert a rotational motion of the output shaft to a sliding motion of the
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assenbly is horizontally translated relative to the
| oner el ectrode assenbly. 15. A bevel etcher as

wo e@soedes N cl aim 14, further conprising: a gapCTUB2068/000940
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assenbly secured to the planarity plate and operative
to nove the planarity plate in a vertical direction
normal to the top surface so as to adjust a gap

bet ween the top and bottom surfaces in the vertica
direction. 16. A bevel etcher as recited in claim 15,
whlitieg eompaneghihertbly ve etfegtandtion ofith¢ pdesrityplpe aloalgithy vertical
of. slide nmounting bl ocks secured to the planarity
p?%?%PnEach slide nounting bl ock having a bottom
surface angled with respect to the vertical direction;
a sliding conponent including a plurality of block
dri vi n§’-pl afanethad forgssambling the bevel gichbatacshrding tordaim 1,
b [ I e 1,0 i de _causi ng the nmounting
ot BeR R B EGERHR ARG Al e ARy S the

havi ngleaelimithp Udw&tedddiroda atdehrtbagled rod coupled to the
out put shaft; and an actuator coupled to the threaded

rod an@isperengsihe PRy destindn aprembhyovss dhalowss clestredmassembly;
a rotatd i .sl g ding

ot 1 on S SR thegRn (e bR e AR, hesbinf; B4

not i onrotdtirighat qakstor@rafithe eivaling sdromgtot dugust eret tilc ahgle of the
dli?rectiogi{C 17. A neLhod f0{ assenbl i ng the bevel

PR SUAcE FElpYF OdNe [OR SWHRCC-wher ei n t he mechani sm
includes a plurality of leveling screws, conprising:

| eveling the | ower el ectrode assenbly; disposing the
upper H.ect Agdethad sereolted ovadaint hg Wienein tied wapter elbetrode
assenmpl y; .securing the chanismto the er, .

ey ISR BT Farap g etraed B ehagiors pad an

| eppet dRGCH SIUE steuradidisid difoskd béneatihe uBpertri&abrhRent

surface relative to the top surface. 18. met hod as

r & whegeinthe stap af dizposipgetheiupperrleqitpde sssmbdy insdides:
assenb ' r o) red.to
The neohulf £l HRREorlfRL R UG BB P04 0,
and dispostéet the nppdriindthleconiment @i the ceaepes drfur@nd

g@gﬁﬂtﬁ%ﬁ?ﬁ%ﬁ%@gg%ughg hoeSI{lQC aLit;ren tlfl)e ee 1r1ppee|r %i:etctrrggee assembly
includes:
disposing the mechanism on the upper metal component and securing the
mechanism to the upper metal component to suspend the upper electrode assembly
over the lower electrode assembly;

removing the centering fixture; and

securing the upper dielectric plate to the upper metal component.

19. A method of cleaning the bevel edge of a semiconductor substrate,
comprising:

loading a semiconductor substrate in the bevel etcher according to claim 1;

injecting process gas into the gap between the top and bottom surfaces; and

energizing the process gas into the plasma to clean the bevel edge of the

substrate.
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nmounting a centering fixture on the |ower el ectrode
assenbly; and nounting the upper netal conponent on

wo b@soerwteri ng fixture, and wherein the step OPCT/US2008/000940
securing the nmechanismto the upper el ectrode assenbly
i ncl udes: disposing the nmechani smon the upper netal
conponent and securing the nmechanismto the upper
net al conmponent to suspend the upper el ectrode

assenbgg over the |ower electrode assenbly; renoving
t he ceP?.eri hbe friethadrad;claimdl % eherdim thetsemiegnduetor substrate is one

dielectric plate to t.he upper t co nent. 19..A.
TS forh R B St T O offF ol SERT P ot pisfhit boara.
substrate, conprising: |oading a sem conductor
substrate in the bevel etcher according to claim1;

i njecting process gas into the gap between the top and
bottom surfaces; and energi zing the process gas into
the plasma to clean the bevel edge of the
substrate. 20. The nethod of claim 19, wherein the

sem conduct or substrate is one selected fromthe group
consisting of a wafer, a flat panel display, or a
circuit board.
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