BEVEL CLEAN DEVI CE FI ELD OF | NVENTI ON [ 0001] The
present invention relates to the formation of

W@ 09B09190Ct or devices. More particul arly, theP@F/ESm®0$/053081
invention relates to the selective renoval of etch
byproducts from a bevel edge during the formation of
seni conduct or devi cesBASKGREONEZSR—FHE | NVENTI ON
[0002] In the processing of a substrate, e.g., a
sem conductor substrate or a gl ass panel such as one

used in flat panel di JIEAD QEANVENTIONg, plasma is
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beconme an integrated circuit. The substrate is then
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nanoneter deviation fromthe target gate | ength nmay

t Paed pegheasine wsqd ip fladtpanel fésphyaparulaieings pls@a anheftesy employed.
oper.abi | of th vi,ces. .[ Q0 .Typi gal l.y, .

R e L T e R R R,

emtkfigonr s NEas o tphslueliessSdieymBKhecpe@h ifitdgrated circuit. The
etchi ng.. Areas of the hardened enul sion are then

s érkstiptevs then Pegrstsed in @ agréGsiad sisay tsWiieh MReriaharss pelegityely

| ?éﬁ%veh(\’mbégm a8 gﬁied. %tﬁ)y QHh% %ﬁsi%tgr %ﬁl}g @ri@(l:a"l"aﬁgension

on a substrate’ suppdrt structure in a plas

pK@Dgss irgrdédraifiadew nAmomgprsops topt @iy, asfaqh @swmegasiesiation
is then introduced into the chanher and a pl.as S

ggfﬁglr £ & g‘?%aé‘“‘ﬂéﬁgt% %ﬂf@s@ﬂ‘“&%ﬁ@@? IRR &eﬁ?ﬁgﬁt‘@ﬁ%ﬁl’eed and/or

[ 8PA4di1iRM61 R&eMvRECh process, etch byproducts, for

exanpl e "pol yners conposed of Carbon (C), Oxygen (O,
Ni{Q003en Tyicallfl yerbistrate (iFyqatast with a ghie fibhtof hafdonereemapion
the top apd the, bottom surfaces near suybstrate edge
(6eb 80 PRElsaf: et far HLSHTRE T of GBI §mFb G are then
negEctiveB ©ABReicalidify SRR endeVWingNaye sdlbdcdmietxposed. The
accunul ati on of aEol ynmer byproducts on the top and on

t Rebshatetip hes pracee es agrbstiate sypRt plawcsup éy a plasg@rocessing

R N D o
15 pasnari o gerehtte S tohsdh @dposeidgeas dfithes®kratds successi ve

bypr oduct_pol yner | ayers are deposited on the top and
b 004} s UPvrirgean ¢gh process, etch byproducts, for example polymers composed

of Carbon (C), Oxygen (O), Nitrogen (N), Fluorine (F), etc., are often formed on the

top and the bottom surfaces near a substrate edge (or bevel edge). Etch plasma
density is normally lower near the edge of the substrate, which results in accumulation
of polymer byproducts on the top and on the bottom surfaces of the substrate bevel
edge. Typically, there are no dies present near the edge of the substrate, for example
between about 5 mm to about 15 mm from the substrate edge. However, as
successive byproduct polymer layers are deposited on the top and bottom surfaces of
the bevel edge as a result of several different etch processes, organic bonds that are
normally strong and adhesive will eventually weaken during subsequent processing

steps. The polymer layers formed near the top and bottom surfaces of a substrate
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the bevel edge as a result of several different etch

processes, organic bonds that are normally strong and
w@oweo9res wi | | eventual |y weaken during subseqe&nUs2008/053081

processing steps. The polyner |ayers formed near the
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surface, potentially affecting device yield
UL800&] i neUkiaéing featust siges amichigh pérferenner regnicgments have
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s gapiomg deYicopeTformenesvand, allopvfok deriecescails are por ous,

o o SRR B TRlyrialoet REFT b THEBHARRA TR gt roces
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8009 To achieve the fore 0|n9 and i n accordance with
cm

t rdiapuitpdes yirid.tand opes sadated prob
SUMMARY OF THE INVENTION

[0009] To achieve the foregoing and in accordance with the purpose of the present
invention an apparatus for removing material on a bevel of a wafer with a diameter is
provided. A wafer support with a diameter that is less than the diameter of the wafer,
wherein when a wafer is supported by the wafer support, wherein the wafer support is
on a first side of the wafer, and wherein an outer edge of the wafer extends beyond the
wafer support around the wafer is provided. An RF power source is electrically
connected to the wafer. A central cover is spaced apart from the wafer support so that
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i nvention an apparatus for renoving material on a

bevel of a wafer with a dianeter is provided. A wafer
wWepoIM t h a di ameter that is | ess than thePdi/HI®I$053081

of the wafer, mhereln when a mafer i's supported by the

mafer su rt rein fer su

g PRE et SRS Ot ey pRon BRRF ket B fyen bR contra
\A@é@& afX th%%lﬁelbﬁqﬁﬁm stottﬁatvtﬁé &t AURRRF Is Ar04Bshd §i& of the wafer.
wafer is provid An RF power source is electrically
c onfiestelectricalyt Chmdwafve rﬂngAs o titerfakt a:@ﬁ/@frand§pwd@9@rt from the

a t frontt rt s that

P A AL GBI o R APEHT b Y Fhseh Svherein
beh veeneddReregnwiRt lietbtwed e FiRg ewefrRAll$ u@ﬂmt:twe 196 and the
that the central cover is on a second side of the

wagend elgctricaldy cerduetiyq 1rg. ppd phagicthe vecond glpcfrically copgductive

f h‘hgtls g’ﬂ & ?(Ion So? A \gat% aAE efec%fl£§ ﬁ’éﬁt:ﬁ? (.F 111‘1Aér surrounds the
second el ectrica conduc ive rl space art

f bowrr edpe oﬁalﬁeewafewhArswmh abeowear the ﬁger avkd gtrdsumdgvalﬂ@mng the liner
lies between the first electrically conductive ring

affibg tretdied Sioln ke grorpdgd ¥ flogfiRict i ve ring, and
19 N tIB%n%&lEP&Qm?és?Moh 'o@ ale Mv&f&%ﬁ lé‘}hét}{&i fdr Rtahiig Abevel
t he second side of the wafer. electrically
c pmﬂlsvotqf wevdfermrie prosztdreldo unasfetr tsqalmm:tiem agdgfer mppblh avhere the wafer

A tch b t he | d
i fﬁeﬁﬂa@a@#@nﬁ% (o RIS Rt Bal oreaTare e F Safdyspaced

t @pdrt R&S thBg 1 nhAGAR ad BerRRPENRE, R H &R RhfePRasOfn JuRG edge that
|nvent|on a method for cleaning a bevel portion of a
waktends l@ypnct)thedmfer sAppeit.evhergn pltezamé@r cgge af tbafv@fer is between a

ﬁ’r)%:_;o% V"Fge'f reu‘}‘%I and %\@gcgé% Fonscﬁlff Ve Ién%?n({ % g&r? nt?n Fd %g a conductlve
spa&ed\ Bpal tlehtis g ghdid prdimed thtightheC@ntraltddoveOVAR RF power is
wherein the wafer has an outer edge that extends

b&yeyidedfFam fef Rl suigsiorthe wafssr &jrgsiptrecedipt weendhg linggrand ground
thepafer is between a first conductive ring and a
secorid conductive ring and i s surrounded by a

cPo0ddtt i VEhdsé medt othéy fosveds of k}&aap“rbsregt gasntion willchel dbedibed in more
t hrough the centr cover, power i s, provided
f Al BRlevRA t%%@tt@i‘edt Q?S‘Efﬁél%é’ff é‘te injeyoi e iheen WistiRB arith the
thﬁkﬁﬁﬂggrégg ground is set. [0011] These and ot her

feature %f the present invention will be described in
more det ai | beBRMH%DES@RE@H@Nﬂﬂﬂ4ﬂ£ﬂiiﬂﬂLNﬁLof t he

U LA W g o

PIigS@N6n, iR MRNMdREs dfshd tdcuﬁtpaﬂtlﬁgi dRYviMeYan@fin %@dmh&, reference
and not b¥ way of limtation,”in the Tigures of the
S

ageaApiTy QDQﬁaMWﬁ@Qwaﬁ@nﬂﬁlwhEbh li ke reference

[0013] FIG.’s 1A and 1B are schematic views of a bevel clean processing

chamber that may be used in practicing the invention.

[0014] FIG. 2 is a high level flow chart of a process that may be used in an
embodiment of the invention.

[0015] FIG. 3 is a more detailed flow chart of a step of cleaning a bevel edge.
[0010] FIG.’s 4A and 4B are a schematic view of an embodiment of a plasma

processing chamber during different stages.



nunerals refer to simlar elenments and in which:

[0013] FIG' s IA and IB are schematic views of a
wWheeldwbean processi ng chanber that rray be usRGI/IH2008/053081

practicing the invention. [0014] FIG is a high

h t hat
oFUB rorkicEb gf*n%%iwaﬁiaoffa%spif%ég%fmpivi@cﬁes Syl
dehplehegifd Q%Iﬁiiﬁie; uRfl u@eﬁb%nﬁms@fm@&n&&@m&n

edge. [0016] FI G s4A an 4B ar e sc ematic vi ew of
P ITAEhEDJPESCR

d ent.sta i 7 F U -

Ol 088 " e [90MFh £ G oSl LN S
C @ prlfdredd dagierdirhénte R AeNtuStratd th@e ais@s@ahymg drawings. In
I nventl on. DETAI LED DESCRI PTI ON OF THE PREFERRED

lwmsiefqmilap Wfﬁlﬂse%)éﬁflc idatpdh asesgt iRirth|in gedgr freprovide a

o o?(gd_\g%eqﬂltd%ﬁ aﬁ tﬂg Slsrgieﬁi I[ Qfﬂﬁ%é %a@%ﬁ%h%We@& to one

dklavied gsthe b, ﬂhbnethé pfdsawlm\gandeﬁ ﬁraiym)tsipmmcasmwahmusome or all of
specific details are set forth in order to provide a

t Ht?% SRyRIfLnrisEYIst AnathRGINSRNEaie™ Rl SRR PIORGRSHiGPe AND/pY structures
W'hhve R bBAPAEfMbed i QAEVEH orde td)l'ﬁﬁ uRliddel s%ﬁl;i &)s‘é!ﬁ% tﬁ’é fn’esent

hat the present invention may be practiced wt
smntnmn all of these specific details. In ot her

nBOURGr b SR BB AR T5) TPt vy qlGioe Setean

u Eiflﬁ@@s&ﬁﬁﬁlbéﬁ’ 1 mﬁﬁtﬁrﬁvﬁ&%rﬁrﬁ&ﬁlﬁheﬂt%\f% ihG&htiohO Eﬂi@bea—& of the
facilitate understandin 1is a schematic view

ofwaerpetheledgt efathe Wfﬁ!@gg path afrti@rton e0fachaf tl}@r\mfi:rol@si bgtiom
enbodi of. .t he enL i t

P 58 s AL e AP s s ey Gt ol e 100
t eenordsed byeihnitek am $02.f @eemedr 10D @ayaharferi ortt 1 on which a
edge of the wafer. The bevel clean process chanber 100

i &a&idileg%laiaw dpanpenboginest, tavatensppert 1960 Healegrostatic
\A@fn?crk &/ﬂgﬂ% 0&81?%%9 at eggdlg r%@ig X%ﬂ‘cﬂvér‘%o&'e@%?g Tfl@wafer

one efnbo supp

e k@sportolidiak @ diametds, thavhis hs than paiveiieeel dftheawbder ( t@eb that the

frequency). power urce 112. The wafer support 104 has
OB RS (hostier L10 edendsisions G ApdararPRin (o pibic

110c8RretdhRl of DGiRMEESS tﬁéj%fe?fl 16.ngp RS %ﬁarg-iargm%ﬁ QA support

beyond the wafer support 104 ar ou]?i the circunference

or101b end argpeuriofe othbe wafeerl 10 1:0a ceBpated en p@, twhichoants dven gas

ngsglb&izwglp rtt \é/l glrg%g]_ g%gt 13\)%? \é{ﬁilil: Es? éo%gggtgé 6)aasgasfs%1r1rc%][80.
Preferably, the central cover 103 is of a dielectric material. In another embodiment of
the invention, the central cover is electrically conductive and is grounded. Preferably,
the central cover 103 is spaced a distance less than 1 mm from the top surface of the
wafer 110 on the wafer support 104. More preferably, the central cover is spaced a
distance of less than 0.6 mm from the top surface of the wafer 110. Most preferably,
the central cover 103 is spaced between 0.3 mm to 0.4 mm from the top surface of the
wafer 110. A first conductive ring 124 surrounds the wafer support 104. The first
conductive ring 124 is of a conductive material. An insulator ring 128 is placed
between the first conductive ring 124 to space apart and insulate the first conductive
ring 124 from the wafer support 104. A second conductive ring 132 surrounds the

4



distribution plate with a gas inlet 108, which is
connected to a gas source 120. Preferably, the central

W@ 00908 is of a dielectric material. |n anok¢BDS2008/053081
enbodi rent of the invention, the central cover is

el ectrically, copductiye d.is.gr ded. Preferably,.

C et v e oo s S on Fa bt P SR h con B P An
MR shila@P e 369P p Rt d BeR e tht B&onatefidubd O ARg I S aehe kentral
support 104. More preferably, the central cover is

spaced03 taipsranprat Gf s¢awnd comdustife Gngn32 from thheerttegp cover 103.

o vePSadhe bUGHARER i Vireh™ St i FARG fne BT s GRIEHEE rine

t op4 st fheGecaatl coh@uictiaé eihg 139 arobnfl kiesdntieOphibdtéNg dircBiiference
124 surrounds the wafer support 104. The first

cehthgataféfe ring 124 is of a conductive material. An

[ tor ri . ' [

LSRR Prah ki L hdRl Al SAY SRR el dublr edes of the wafer
f 116t Incthiscuttioditeert) the lih&d 44rio slet thieavad @mestei pothe fit@4onductive
A second _conductive ring. 132 surrounds thecentr.al

g. la. , al
c&her 2103he sirerisaiborrrdeghalerer Ve Mdige {59 cpadusfivgring 124 are
OOEHEEH Y& o K E Eﬂr@ﬁgh ﬂ’wi’tﬂISMSatfgéfefajb ilch iPLiatedn Iopen or

c t
bet ween thé second Tonductive ring 19% and the centra
colperd OB ht@ aspaickleapradter. tihthesedohds £ omchbbt ievietor,ipngferably the

132.fromthe central cover 103. sho t he out er

o A P RS e RS S G50t WG & T PFsghms. More

c 9fé@*éi%lityVﬁe vhAgbld ZAistt Pré I8 serPiapleGONHEd HEBydenN® KR Z0hms
around the entire perineter or circunference of the

wane 00 kidpolops Ahhesasend faaluttyveoidrmia grunded.i Aeontraller 156 is

surr.o t he out er. edge of fer 110, this .

o ARHEHARR: o fsedet Bl GaBes IF b s ifee. L ol Syirghytas.
t pE02f1] r StFICISAUC hibV §B filluk@rate2deonifierg &6 rd0awhich is suitable for
conductive liner 144 and the first conductive ring 124

atBPicERAEes dernisllgr bifneret it onberimesitiof e pragnt invention. FIG.
ngf s‘flﬁ@zp b¥e p(gggﬁ)lec' fé)ljll)lsﬁ:gl foin%fttlll‘ke{of[%’t]&%gae&r (ﬁl c%ﬁlesg, the
SW tc | t e

or a varli abl’e resistor. wtchis a
vasmaiteesysesi sihg havemed eplaBicl fones vargimtran nesitsgated circuit, a
provi des g resistance between 1 ohmto 100 nega- ohns,
MBHBLCR CHFWF BRI, afﬁﬁéﬂvi‘fhaﬁglveéd FREFS IO HhFiYRY cemputer.

ValohfRle? s &ah SHEREudRe b Wekikol 90K fal Qs %0427 Rod G0 disk
kiélrogﬁjghrrg? Thébgecond conduct ?(\)/e’ i gis gr oande%l.S%Aa s
cdnive 608, arkeyb@rd §1¢ent pohdumb 5Y2.c Draedd hesla tampiter-REdable

source 112, clegn gas source 120, and sw 148.

[ B9 preg o et dR HifcaRdifretrin e S B er system

52@)22%! Cid. SBSYhi 8Rdnfpl€ 8f a bivek anBiinh RY BnpaRk kRkd500.

156 used in enbodi ments of the present invention. FIG

5Ataplddo syiderpdas B & aowids ivarety fod shsgstembe Prasasat(er 522 (also

system . Of course, the conput st em have man

iy STeb PPt PIoss e FHGHPEGPY R Pl e e eV
including memory 524. Memory 524 includes random access memory (RAM) and
read-only memory (ROM). As is well known in the art, ROM acts to transfer data
and instructions uni-directionally to the CPU and RAM is used typically to transfer
data and instructions in a bi-directional manner. Both of these types of memories may
include any suitable of the computer-readable media described below. A fixed disk
526 is also coupled bi-directionally to CPU 522; it provides additional data storage

capacity and may also include any of the computer-readable media described below.
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printed circuit board, and a small handhel d device up

to a huge super conputer. Conputer system 500 includes
wa@200809190¢ 502, a display 504, a housing 506, BCTUS}008/053081

drive 508, a keyboard 510, and a nouse 512 D sk 514

a .co er -readabl e nedi um used to er data.t
i it 0 4] et st e it s Fha TayPichfly a
e)§éﬁ6ﬁhﬁry@for@gek}h&ﬁﬁm(tblﬁﬁrﬁ@hfaﬁf d1§1@erMt1§§lo§/¥15€hﬁﬁr}aﬁQﬁry storage.
Attached to system bus 520 is a wide vari et

S ltbwlslleeqmrecmt@ctég@bq: {dyrnERiRn (rethinod methey ﬁreedi dl&k é\%ﬁ may, in
central .pr oce
s top Bfe BERFEIE IMhybtaliin ey T aBh s VENB) §Raih in memory
| 5g4, une@ovaiﬂkd@l@k 3C£ 8RS AR foriRANMhy an thel@afhuilryadable media
menor . As is well knovvnlnt?;e art, ROM acts to
t fasest b‘ﬂa‘t‘/a and instructions uni-directionally to
t Y.Ri
| T PP RN R SRR B SRl o Db AR P R B
t 3&@@&y604n1&1ybbard§1ﬁaylomgecﬂladmda;pyal&w $3blle gefierhlnen input/output
nput er - r eadabl e pedj a_descri bed bel ow. A fixed disk

5§6V1F%m§V 86 BB OB IVEEOISHSPHYP K DR P Tice - deerprirgs microphones,
p'E&h\éh %&%ﬁ%ddlgmﬁa{ra&%@er%mr@&fersc %Pa%?réetgcyo AAde 3 1%'21&&5

i ncl ude an e conputer-readabl e I a descr
b &dbdais, Et}oh&ads diogde Oﬁhéndmytutgaremmzdm bsimﬂtﬂcmax@ram pther

data, and i ke a | ] econdar
stonyernehD iy b Pl rRoREr A e

t RadtorhiBENiont RERBEk: uélﬁ%ﬁ\ét{)vbrkbﬁte@ﬁ@é 840, aﬁ@t@ shblﬁﬁ nEtkk%rk
information retained within fixed disk may,

appeidieei isecontesgdated thal thedrifid rraglédeqewesmﬁm@aﬁ@l fra@ﬁh@n
ﬁ%et\éx}torg%(go?tnﬁ% uqu?lﬁt ggoglﬁzﬂoo Yo e%eg?ﬁ%ﬁﬁ bel CeOélgSg aqg lpgr]fgrming the
nre&b@ desiddarehfet o, P[u@maﬁﬂlor@h!etﬁaa einBodihatsGA Y Besent
to a variety of |n?ut/out ut devi ces, such as display

5Menk@y@@ﬁ¢@e%tp@0 ahpuRen GRY 52304 H%é‘éf%‘é’ft"so‘%@ nefwprk such as
dl S Sf?l&k‘l‘let %{]de ﬁ%ﬁ’ll"g IICHI%Y&! ey boar gﬁeéﬁﬁo@lon O\fl 'tﬁ% OCES smg

ays, trad m ce, crophones,
t p0024] s enmiaddivien cérsipddaiyisnts bf ﬂﬁ?pd&l;@ﬁlfln@ﬁttﬁbn Mealtke raate to

magneti c or paper tape readers, | ets | yses,
v EPRBUISE SARBERIAMF @j"lﬁ’e"c‘aﬁ?ﬁ“ﬂ?—zfr@a‘%g amedipmcdartase Epgputer
Okodd tﬂ@xreoﬁ %Fg}éh%frﬁm QPHm?sz% érq hd e rifEYo rﬁ%?atﬁ)ﬁ!;‘ PHRYnedia

t o anot her mput er ~or tel ec at i ons t wor k
uandlgomleltvmolde inrtydrefthese Sﬁd@all}\/ﬂdstgnsdl eid eomsetigted kor the purposes

| B B RS Rt sn ot e RESH IR dondoveiy Koy Sl biptlate to those

I Bﬁs% il19R tHeQohtpRtd R MREM k. 0@ QU8 nPhitcP2ELdab TG ia
t he above-described nethod steps. Furthernore, nethod

e iisbaiereyitase eat linhiteddpemagitetic media such as hard disks, floppy disks, and

magnetic tape; optical media such as CD-ROMs and holographic devices; magneto-
optical media such as floptical disks; and hardware devices that are specially
configured to store and execute program code, such as application-specific integrated
circuits (ASICs), programmable logic devices (PLDs) and ROM and RAM devices.
Examples of computer code include machine code, such as produced by a compiler,
and files containing higher level code that are executed by a computer using an

interpreter. Computer readable media may also be computer code transmitted by a



i nvention may execute solely upon CPU 522 or may
execute over a network such as the Internet in
W@ o9moPé on with a renote CPU that shares a pRCT/US2908653081
t he processing. [0024] In addition, enbodinents of the
resent invention . further relate to on‘Eﬁut er storae%e
€ S?

i R S e D T SheSiorade. o

C HERUEEIns 404 Ard RERMe b9Ta REELQrM NG var i ous
conmput er -i npl enent ed opeéerations. The nedi a and

ctfi2al er Iéda inaflobechptiof e psgress thil ysegldsiagoedeaing. A

constructed for th ur pose f 1 present. i.nyent.i on

o PR REHEG 8 ot e T RS etk AR TR G i B Ao e
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Exanpl es of conputer-readable nedia i nclude, but are

netean chanpley (ttep 20dghEP| Tisrpeapis dstpdled Aewrehay ofitheiedep of cleaning
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R RE " NaROS TR 45 ARSI RRBLER L BpRiE oA s
sicorrasd fnt@pplasdh (deskes). ahd stwacidvatig delaped (§t@s1Dr én other
specially configured to store and execute program
CBH)@?ssgst:jé]ﬁe %gltcgpsﬂqngé% pgﬁha%élcguping t}i'erﬁlwll%& Rgcesses, but at other
Ckibfewi ts (ASI Cs), programabl e | ogic devices (PLDs)

and ROM and RAM devi ces. Exanpl es of conputer code

i [00268e e bianeple ofle recipecthr abeyd oktae eschsliyll@vc oAphieber

and fil es contaijni hi gher, | evel c t hat e, )
Pt 6 sr b i A BEFH G Ho SO e Bror Ui pundded. The
r gFdable p@@s‘:ﬂi@ 6@)@%@!3%@1@@6 QPP UTRS sx&i@h‘l‘lese&ﬁ@% Bﬁatngs‘&'from 1 to
by aconputer data signal enbodied in a carrier wave

andO¥epr esenting a sequence of instructions that are

CRAR G 8 B sRuBLRrRE B ol it P sy e vy o

photseleslay withskspest raavihdedicRveic sachaf ehicdnSdxede 268 )he bevel
The wafer Is transferred to the bevel clean chanber

106e5 Jtlep 1Bapyn endanged ieweefgectiandd i FEG.dey that shew siafilpmef
b . 5 Fl i
QEy el YR bSSTIBRARbEP LRI didR odbe df adTpH A befre the

edifra.is Anhevé by cesdeuning gasess.s provi ded (step 304). The
bevel cleaning gas is forped into a plasm (step 308).
THIZS) t clhesetes figrapslerrd Hgedhe @?\% clgi shampey tpafpkpsma etch
PERLFS Estep bH. FWhRl aREILALAInloShOOkh ‘feﬂ@f‘ﬂﬁﬂe glérsﬂnﬁ @tch

the cleaning processes, but at other tines. [0026] An
exbarpbes (sép 208)edihpendsbis mmivevdhsicg @ atmippsigas aflohg puwsessAstep

g0 e aas rete o B praypgBatirone e S, e Vhcer s
PE@eAP1RABHRbE ] dlearl BtHE IMZIn HhE viddehert€lohk BEmiofe bevel

changed from1l to 100M
cleaning processes may be used at different times.

[0029] Without being bound by theory, the addition of the liner and the switch
unexpectedly allows an improved cleaning process, which allows control of the
cleaning rate and cleaning selectivity.

[0030] FIG. 4A is a schematic view of the bevel etch chamber 400 during a bevel
clean process where the switch 448 is a switch that has open and closed positions.
The controller 456 has the cleaning gas source 420 provide a cleaning gas and the RF
source 412 excite the cleaning gas to a plasma. Because the central cover 403 is less
than 1 mm from the top surface of the wafer 410 on the wafer support, plasma is not
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[0027] In this exanple, the bevel clean renoves
pol ynmer either selectively or nonselectively with

WO 2®pee199¢ 0 anot her dielectric such as sili conP@RUS08/053081

fromthe bevel edge. FIG IB is an enlarged vi ew of
section

> Bt Bed bl Regrairlaprn 20 id i vEt SingBaPiuyislgha

136vRkeh g{eefursmnﬁhétmel r@m\ﬁﬁ@hek%céﬁlﬁcdﬁhﬁéﬂve% 432 A bevel
process. [0028] The mager is transferred fromt

beleaningigehinghiarelempleanay ¢sinziva ableatt ophahbéh of Qb@pd a halogen,

or i TEERH RS PG obbS R B0 UEgledylgi2e and e

Usih&igi4a 6 Flob MG tIRY seasdtl A dPEtDea sy 439tieproddddd. THiecauses
wafer is transferred to the bevel etch chanber (step

2 ryeasqcheonfipe@ent of theplpapd é@f inghe rreiiehetyesiethe firs ganductive

?ﬁlg QQ@ :cllg'(} the cho%tcirl:%Bdl?mg gl'ngggﬁ S Thlg Q$ Qgse{i?fa?mg %Xﬁa‘ﬂlnement
processes nay be feren i MES.

[ @ﬂﬁ&}es Wfﬁénﬂtuevblejlmlrtgaumld Idwer sleatiwity tbWwerdadet ghoeoresft. The

t he Ilner and the swtch unexpectedly all ows

i REFPERFE Pf rediingsy hpips caragve wh‘u& Fpraeﬂﬁo@hecﬂrﬂt?rswst&ﬁldtaﬁ@ causes

C'tl%%bv%@le(:@%?y 8edusd &@%h%ger?@l' LRt dtNd N atedi 40301 FI G 4A

is a schemati¢ view of bevel etch chanber 400

dift3dy a HEVdB ishecrenpio vessofmhe bevdl kehshambér 408vhese the

t h I iti ..Jh
c SO LR et rabeBl Bl b e b8l i BoBngtiiate
fJuRadd, Rehigage @R6nd bshdRE AU L34 4156 %FdunBed. MEhis causes a
ﬁeanln gas to a plasnma. Because the central cover

4G@cr¢=§e Iueshg cohinengentef thegiasntiet fopd supweicplasma ddnsity in the
0 _on

notsin fe bt B BaflerReRBR es afd B TR ognayeios Fae 432

Bt sSSP Plisnaddépredver B sdre@d ddehMeERis Ub&edsell plasma

conductive ring 424 and the second conductive ring

agonfingmsatpiovides aslongr havs! Flsanipg svidhaghsr éelﬁ%iyfltddﬁ’ﬁ?-ﬁdé he
ﬁahé)tg?eﬁst l%fhe\%a tﬁﬁt tgg ﬁﬂ)ger "iliegsfi‘l! Sha & t(%eﬂféi (}eéltsuy of

uorine I'S open ausi ng
C flndtind s;ovthatrtha glhé&raﬂopaﬂel istdiehelilewar Ttdwla tnex pdcaslly fovhd kieat the

the second conductive ring 432 is unded, . This

c RIQBES I HEFaNBH TbAT HBRHEIYJFIERE: ‘EP%\B%l iR ORTq fedective
reghefc.between the first conductive ring 424 and the
second conductive ring 432. This increased plasna

c 60032 h e nelntotlpr ewibddisneats, dettevelydesaingcdas amiyrig anidabt one of CO,,

l.ec mards Ist. The
oPAEGHBS 155 Nt S g Rt G BB sDeets T2k pre e sy by
t RRIRNALALEVOTHhTSRD 030 MBKSSSTetdbSy, IRV S RURCTor ¥lehding the
because the hal ogen cleans other meterials. [0031]

Fbeyel adgs is batweehd e 19 Te 08 fto 2O Watte bl pawdy achsauppled to the

4%%sn\/\l'g %?oec:egsli]rleg chamber at about 2 - 27 MHz. In one embodiment of a recipe, 5 —

3000sccm of cleaning gas may be used at a temperature of 20°C for longer than 5
seconds.

[0033] In other embodiments, the liner is part of the chamber wall. In another
embodiment, the liner is electrically connected to the second conductive ring, but not
the first conductive ring and the first conductive ring is grounded. In another

embodiment, the liner is electrically connected to both the first and second conductive



switch 448 is closed causing the first conductive ring

424 and the liner 444 to be grounded, while the second
weondiedwe ring 432 is al so grounded. This caRGBEESHM08/053081

decrease in the confinenent of the plasna 484 and a

| ower pl as t.he region tween the

o St DT Hboireat e IHE SRt LRGP AT dyh  ring. In

4312@th&9&@d&1?m&ﬁ EhPlhiase phlé‘auél% R HaUMer Rallar ger

vol ume. Thi s decreased plasma confinement provides a

s[@ddl bdwehodeeembedymant, ﬁlehvajhte&upseﬂt e&:qfla\dlclycttlgmtftml and

t t t

oK B SHERUE i e RURRGY Y RIPF RS B RS rhehns.
SkhdheRn dctdedtficicom@dtibebemwebi thaaRwen expeciRiIthy wafer. The
found that the photoresist cleaning is not as

sivgiarfareapan gleededfced, thus providing a nore sel ective

3y ng. t.her j
B8 2 IRk Rl SHRRELTER R b P i ot
Nhﬂlelecad-wﬁih Brsilcoa @ihiendlicannitriver eof lowrk digdcass with aw@jectivity
be mai ntai ned at 500 niforr-10 Torr, More preferably

t RELdr d& etheePiosessey ddn ferapledo 5%19%}Vebvar§@olvg tf!?e&%%‘?f while not
19Qn(WTn @161;111&39 %de@ iR s%&tﬁﬁtépjs hPSRT 108 € (?éﬁgf%lﬂ&ﬁgwant a

' asma processing chanmbér at~ about 2
I ﬂelmtafltgmn betiwremt Sudh @ocaesdsprgy Bant t300Csbcsalativity or the rate of

cl eani ng use a te ure 2Q0C. f or

s RanreY 188 3 Tl frrartrodlont BRIt Ot Fo o4 Phriable
t R&iskdrT8F the Switeh ‘1483fllldvl?kefo§ harhe to@ubus ddlecBBRUIB A switch,
enbodi ment, the liner is electrically connected to the

s @@mhdla@ @nmﬁmtqme anil algsecopasitivar Ustheg 4 V@*@lec@rm axdle oéOPen and

1%? a ov&Ie orte V%Olntoucgo Veor n cé ed's nlged In

l’r“%% AeAt, VAT 1°hEP OPY B et ‘évé

C m]:t edinta@othet é}nbcﬁtﬁmfshtr te @AEal$O6&116 of a conductive material and is
conductiverings. In anot her enbodi nent, the |iner is

c Siakle selnceraprihe BRciRbbrIVES! (e SwifFrg.of (e ‘é(ﬁf@f mthe central

PER) TP byt BRLAL ey Lheat e
andiirehiaed bétecemthe rcemiral cang ahl eheRiraflenwe thas cherteeel eSch chamber
electrically connected 0 thezygfer t hr ough anot her

mEkde useb s aeteh ﬁ}aﬁlé”@f wetehing feauresonnect i on bet ween
F@?ﬁ ?Wer\’\@ﬁé' Hﬁ? 1@@&1&%3 YRt Lliescribgl WAl s AGLwerd ré}@rred

trode. 35] In sone processes, it Is desir
t ombedmwatdelem arh eltq:mlmytrsepermm@ht@ns;tahé vadowsl smbstrtie equlValents,

such si.].i.con oxide, silicon n ide, or a | k
g e eSSt g ol Shoufe s op gl tf here ae

ph%§ %ﬁ&mm:zet wh;sstdﬁﬁlbfeﬂ@nﬁné theSRLBEdS ABlaypdreiBMe fiREpresent
0 e no

P 1nv>f/:nt10n It is therefore intended that the following appended claims be interpreted

as including all such alterations, permutations, and various substitute equivalents as

fall within the true spirit and scope of the present invention.



renoving the silicon oxide, with a selectivity as high
as 100:1. Ohers may want a selectivity in between.
wWEwh/opgvecesses may want to tune the sel ecti viRgI/o8200$1¢53081

rate of cl eaning. The descri bed apparatus allows for
such sel ection. The use of Mbl e resistor for the
swtch 148 allows for a nor nuous sel ection than
avemit tchaimMaiieh has only an open and cl osed position.
Using a variable duty cycle of open and cl osed may
pﬂovi dénmpperaaforteimoningonatanal gperbeyel ofl osafdr with aglameter,

.I n anot her enbodi nent, the central cover is of
C%%IH HE%I ve material and is novable to increase the
spaci ng vagdrwapgport Wah aWidmaer @ht it Nes vah ke @dgheteRBf the wafer,
central cover. In such an enbodi nent the space is
i ereas wHes  Wafpats pipaetied hathenwafersunpat vaiwraie thgewtfer Hwport is
c I r t
cEaiRle SRInARe 84 ey of Bkl Mo IAEHEL pREER beyond the
faafarrseppor{ﬁeﬁﬂdth\i\hwdfa this invention has been
described in terns of several preferred enbodi nents,

there &P 8FRMEF spyehslectiedigornedeto Bad Rt i ous
subst i taléEl@crﬁ gHbéf%lnﬁf@:H%Baff"ﬁjoﬁﬂhg @Jaker%ﬁe%ﬂrpsot thgt whkiiRfe foafer 18

this invention | d al so be not that there are
mahyeddn tenatfenvsappary ﬁleozfzafelmp ipbwedbetmgen the certrd @dseraand the

a ratuses of t present i.nvention. the efore

R SUORED 36 Mk BBy A ppanta el drdhaatier

i nt er pheftaQiREidaNG eostiRBv@lihg SHat Akt 844 MASpaced apart from the
pernut ations, and various substitute equival ents as

faaferii t hin the true spirit and scope of the present

i nvention. CLA . VWhat i | ai.nmed is; 1. aratu )
tor oSy elekFioIE boldheh ST s st p P EARE Wherein an
daret@e, of CRNPlfes liBTberRestthe Firs RREIChl Wediituati ¢ BREART the
that is less than the dianeter of the wafer, wherein

wheseng elgatrisplly songiypibes tirgianshwhaieinhg %eﬂogdjﬁsﬁrlﬁaﬂy conductive
wﬁg?g g%ﬁgﬁﬁ%{de%‘f%%ﬁfefs on a first side of the

erein an outer edge of the wafer extends
beyond aﬁ blectiahliey caidppvet liret sumnehnidig thabeter e@e oRfhepwsfer; and
source el ectrl cally connected t he waf er; Eentral

cover &p%Helibeiysrt the s pberpan ra{ lewpisdre hg%r to g sWitReq from

tﬁﬁnggfﬁ{ndéétooﬁ%ﬁg on the wafer support the wafer is
pl ac bet ween the“central cover and the wafer

s@ppor tThe spparktas of Haint Envheatin clventrakcoyar & spardicks ghagel mm
Offrotrnhz? to\f)lasﬁl%c;:e of the wafer.
3. The apparatus of any of claims 1-2, wherein the central cover is of a dielectric
material to form an insulator.
4. The apparatus, as recited in any of claims 1-3, wherein the outer edge of the
wafer lies between the first electrically conductive ring and the second electrically
conductive ring around an entire perimeter of the wafer.
5. The apparatus of any of claims 1-4, wherein the electrically conductive liner is

electrically connected to at least one of the first or second electrically conductive

rings.
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a first electrically conductive ring on the first side
of and spaced apart fromthe wafer; a second

web@sieiveal | y conductive ring spaced apart froP€T/082008/053081
waf er, wherein an outer edge of the wafer |ies between

the first electricall ondyctive ri and .t he second .
efoct r 185 ABRC AL 6 TR B RPei P, e el gncuctive
teh%g tsﬁl;rgtﬁ{dls ¥in& RNPUELd Apart Tiond wher S JoiEand&eiRnd n shdecfd

he waf er; an electrically conductive |iner
selerwignldy pgndubeveoungesuredgds ofd is heacad fipart framdhecentiat edver.

bet ween,the |iner.and ound,, al,l owi ng t l.i ner to be

o 1 or AR BEPE AR AT 6 e Pk o s RHRE sécn
apRafrRhlp cidusliv Mg,is Whedl@iuical IR of@idtddab tgoai&dtri¢8ly conductive
spaced |l ess than Ilmmfroma top surface of the wafer.

3linqpmdgppuadess of any of clainms 1-2, wherein the

oL 85Tl O S5 B S S A

C i s tHatProvibdarevaniableaedsthte famhyeat efist tl @l ey mbie@Ban 100
between the first electrically conductive ring and the
sdsAPEect rical |y conductive ring around an entire

por i meygL aﬁ;ar tﬁ?oﬁ"ﬁﬁﬁ%laﬁ S Trﬁ"? v@lgrélqrg/ ﬁ{ggﬁaé su?@éért Férconductive

clains 1-4, ereln el ectrica uct ner
I sleetredst andgabVigesconmetttied comeation basterothe RIf sduhee dndrtlsd wafer.

or_secqnd el ectricall ondyctive rings.6. The

Bar e s B sy OB A 15 W krdh vl b psgpen sate that
ebBRk thCdr Yo AONIHE hicYRed kG BMIOHRE SheaRMe | S Spaced

apart from wafer support and wherein the second

elléct r iTbakpgaratondlaty afelating d - K mhogirdhe digt clestraqally ednductive

apart fromthe central cover. 7. The apparatus of any
of "¢ Ilsa‘?lﬁ‘gni%lg', m?/ﬂi%?‘i%ﬁmotﬁg VS HPY Y r st or second

eliect r Maahppar&@n 8ty ofe14iinegsl 1, surfiRf cehpading:cal 1y
connected to the electrically conductive liner and is

gr oundéghargberperowshag teyafefsugpgt.dirstalegtigally conductive ring,
ngcroﬁg gle'é&ﬁaﬁ}\fv% c{f\%.%ﬁ% HWeScelir latfdv@lbgtn%l erlgc‘?lliéail?lrcohg\%ttive liner;
provi des a vari abl e resiStance fromat |east ohmto
nandror e than 100 Mega-ohns. 9. The apparatus of any of

clainms 1-8, wherein the wafer support is conductive
el ect r P8V FiFAPIng Y e ehind e eonnesiion with die Ghgpber.

bggween ﬂl@@loﬁﬂfoﬁ:‘?éﬁﬁlﬁﬁg P el Iljjcﬁtiw@t)?ﬁ wafer, comprising:

placing a wafer on a wafer support where the wafer is electrically connected to
an RF source and an upper surface of the wafer is spaced apart less than 1 mm from
an central cover, wherein the wafer has an outer edge that extends beyond the wafer
support, wherein the outer edge of the wafer is between a first conductive ring and a
second conductive ring and is surrounded by a conductive liner;

providing a bevel cleaning gas through the central cover;

providing RF power from the RF source to the wafer; and

setting a resistance between the liner and ground.
14. The method, as recited in claim 13, further comprising varying the resistance
between the liner and ground.
15. The method, as recited in claim 14, wherein the varying the resistance
comprises opening a switch and closing a switch.
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10. The apparatus of any of clains 1-9, wherein the

swtch has an open state that cause the liner to fl oat
wWarwsaIwbosed state that grounds the |iner. 11PCTK82008/053081

apparatus of any of clainms 1-10, wherein the first

el ectrica conductlve s elec rically insulated

£ 16 ¢ 1E et Buped T e, Sni i G ng o stce
ca&dﬁﬁah%hédlusu{gum%lecleﬁpMSI ng: a chamber surrounding
the wafer support, first electrically conductive ring,
second el ectrically conductive ring, the central cover
and electrically conductive liner; and a bevel
cl eaning gas source in fluid connection with the
chanmber. 13. A nethod for cleaning a bevel portion of
a wafer, conprising: placing a wafer on a wafer
support where the wafer is electrically connected to
an RF source and an upper surface of the wafer is
spaced apart |less than 1mm from an central cover
wherein the wafer has an outer edge that extends
beyond t he wafer support, wherein the outer edge of
the wafer is between a first conductive ring and a
second conductive ring and is surrounded by a
conductive liner; providing a bevel cleaning gas
t hrough the central cover; providing RF power fromthe
RF source to the wafer; and setting a resistance
between the liner and ground. 14. The nethod, as
recited in claim13, further conprising varying the
resi stance between the liner and ground. 15. The
nmet hod, as recited in claim 14, wherein the varying
the resi stance conprises opening a switch and cl osing
a swtch.16. The nethod, as recited in claim 14,
wherein the varying the resistance is acconplished
using a variable resistor.
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