APPARATUS FOR THE REMOVAL OF A SET OF BYPRODUCTS FROM
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During an etch process, it is not uncommon for polymer byproducts (composed

of Carbon (C), Oxygen (0), Nitrogen (N), Fluorine (F), etc.) to form on the top and bottom of

a substrate edge. That is, a surface area on the annular periphery of the substrate where no

dies are present. However, as successive polymer layers are deposited as the result of several
different etch processes, organic bonds that are normally strong and adhesive will eventually
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substrates are comonly noved in sets between plasm

processing systens via substantially clean contai ners,
w@bdoen3ssad | ed cassettes. As a higher positi oneBCT/US2006/037492
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byproducts from a substrate. The method includes configuring a chuck for supporting a first
surface of the substrate. The method also includes positioning a plasma resistant barrier in a
spaced-apart relationship with respect to a second surface of the substrate, the second surface

being opposite the first surface, the plasma resistant barrier substantially shielding a center

portion of the substrate and leaving an annular periphery area of the second surface of the

substrate substantially unshielded by the plasma resistant barrier. The method further includes



confined to the annul ar periphery portion of the
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These and other features of the present invention will be described in more
detail below in the detailed description of the invention and in conjunction with the following
figures.
| BRIEF DESCRIPTION OF THE DRAWINGS

‘ . »
The present invention is illustrated by way of example, and not by way of limitation,

in the figures of the accompanying drawings and in which like reference numerals refer to

similar elements and in which:

FIG. 1A illustrates a simplified diagram of an inductively coupled plasma



processing systemwith a top induction coil for edge
bypr oduct renoval, according to an enbodi nent of the
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present invention may be
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Fdy alillagecss siaplifed method farthe traraviabef p3ch OEBYRIBOVES t he
substrate, in conbination with an inert gas flow ng
from a substrate edge, according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention will now be described in detail with reference to a few
preferréd embodiments thereof as illustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be apparent, however, to one skilled in the art,

that the present invention may be practiced without some or all of these specific details. In



fromthe substrate center toward the substrate annul ar
peri phery, and positioned above the substrate, may
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annul ar periphery, allow ng byproducts to be rapidly
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edge (annul-ar periphery) of the substrate, plasma .
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energy source 138 may also be coupled through matching network 136 to the substrafe 114 in

order to create a bias with the plasma, and direct the plasma away from structures within the
plasma processing system and toward the substrate.
In addition, in order to substantially isolate or confine plasma 110 to a surface

area at the edge (annular periphery) of the substrate, plasma resistant barrier 113 (e.g., quartz,



creating a positive pressure force fromthe substrate
center to the annular periphery of the substrate 114,
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substrate surface. For exa

, the
sapphire, aiepamascEpIACHHE o HEICERFECA NSLEE igsAgacith fpignd G
surface otgi)%%/tg% 4 "Bt id Lt%gtrgtg ri;l r#»c%{tbon@&' BPSveeh blsmATesistant barrier

f s are renov strate 114, they are

rom .

1 i B R AR T s

diameter o QRich o) s S kg St P PR BB AL ERR s

In an em&%ﬂ\énta 1a8mB F QS Ba@ier 10N latthchiRas b tépsuaioe bf pladoa chamber
with a plasma gas (02, CF4, C2F6, AR etc.) and a

102. In a{icﬁﬁ&{ %éoﬂc@ngrt wad 26 @EnteMNEert PGw Inayaal@alfe ehagheladbetaten

miipa out "0. 5rm may be suffi ci ent to i sol ate

1 B 13 A Sests i § 248 AR B b RlivBR e dan déiflerit NS
'pasmar%,}ﬁ Ze any § (?entﬁl P damage to e%aéct I‘ll cal st ?ﬁg? ur es
creating @ﬁommeﬁup@fdmeoﬁn&ncbﬁe stubs!:r&t@l bestierao shesanmiulas periphergpf the

N TN T T P T e
exposed ggﬁﬁoﬂg‘ SFthb %uﬁgﬁra?e fiBEE FaPEyankat, Vtﬁ@ﬁleﬁtgw tlel(i)veﬁ.’j[fr'a‘nra’(gément

I n an enbodi nent, a ﬁ‘ di stance is m)st
may 1nclpd€eé sat @l hyZZ:-,l‘tEO tbigg, Sﬁlmis PANASH ﬂ@Wtf@& AHer PURRS S ASna

or a3 BOPRE ATl P BLS YA RSt L

spheric plasm
pump 11@r 0OCessi ng system vvlth a power setting of about | OOW

to about 500W at an anbient pressure, and with a
\?laﬁ‘\%ﬂﬁogﬁ%n( QRe Rgﬁﬁa 13(521651 pré®Ruresilgsn)a. Fodl exanmplerih agas
etc.), a gap distance of |ess than

1nduct1v?lg%8é%lgd g)mg?nqq%o& 11§é1§}fsjce?d §hth atpRwes tBhHE oPARIIBOINM Qo about

rate ann ar ‘periphery and thus minimze any

500W, aggtpfeeséur%"of?@{[ﬁ%em*r ?A St t %#raéﬁd wﬁw ns;arlga@mgsem

ons O € substrate sur

C2F6, ARTRad andnt ined geﬂ@ gl 14¢, aacN2j e, p;,raega@rchttmycemfﬂwé éhranzabevit
0. 04mm andabout

0.5mim g PR BeIeGt PR A LR § HECHRT B SRy a s
minimi o e?g Bﬁ%’ﬁ%}laj&@ t@@le@cff@ﬂ@trﬁ@cﬁfes oft clipdsedipdttdmg of iR sﬂbﬁtate

0. 07mm Advant ages of the inventio
surface.ilnah adbodm:m ngapalistafce as mreferafly bgtpiesn abew O mgmagd about
ubstrate edge w thout
o5 SR 5 SR Bl T B L) ATBOA g nd s
0.4mm. S BS EmBb&inSdnk, {86 distance is most preferably about 0. 3mm

In an embodiment, the plasma is an atmospheric or high pressure plasma. For

example, in an inductively coupled atmospheric plasma processing system with a power
setting of about 100W to about 500W, at an ambient pressure, and with a plasma gas (02,
CF4, C2F6, He, etc.) and a inert gas (e.g., He, Ar, N2, etc.), a gap distance of less than about
0.1lmm may be sufficient to isolate plasma 110 at the substrate annular periphery and thus
minimize any potential damage to electrical structures on exposed portions of the substrate

surface [0025] In an embodiment, a gap distance is preferably between about 0.04mm and
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113 (e.g., quartz, sapphire, etc.) may be placed at a
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create aHiRSHi%h the plasma, and direct the plasma away from structures within the plasma

processing system and toward the substrate.

In addition, in order to substantially isolate or confine plasma 110 to a surface
area at the edge (annular periphery) of the substrate, plasma resistant barrier 113 (e.g., quartz,
sapphire, etc.) may be placed at a gap distance just above but not touching a second (top)
surface of substrate 114. In an embodiment, plasma resistant barrier 113 is configured with a

diameter (along a lateral axis) that is smaller than a substrate diameter (along a lateral axis).

7



resistant barrier 113 and substrate 114 with an inert
gas delivery arrangenent, creating a positive pressure
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systemw th a power setting of about IOOWto about
resistant 208V 1 13tand spvseatLlrld with abett 28s dfltvery apangsmgpt. reppng 2
and with a plasma gas (02, CF4, C2F6, AR etc.) and a
positive ﬂréb@ﬁfe 8RS fifotn the sulirateAtente2o thetamm_)la; pergmpryd@fsthgﬁd@tr@m 114,
I ess than about 0.5mm may be sufficient to isolate
and subst%@ﬁlﬁﬁs&&{&gaﬁlam1 LAy 68 eitttidabstrypeurespbreespoaeipartioss of
mnimze any potential damage to electrical structures
the substr%r%b s od ﬂ@f&du@ﬂ%;ré)fen{d%d $robs bubstrete 3 U4 fiheeare vanted from
enbodi nment, gap distance is preferably between about
0. 1mm t11@8. 5Mm I n an enbodi nent, a gap
plasmac%ﬁréq?egr@gg?’g%rlelgbr ef erabl y between about 0.2nm and
about, O0.4mm .l n.an e | BSkanor, irarost
Irb%?rgpcggmntaglg @gas&%%?&%?%%mg%%g@he nt, the pl asm
: . 1s an spheric or high pre : r to about
inductively s PITLATOPO0BET VBT B0 B L Sk sb A0, o abor
processing systemw th a power sett.i,n f W
500W, at mprapwi oSO Q?OMOMP@H%%T@SVH#%Q R %8%1 ﬁOia ’
| &Q%&P%a 54 11eCAEBN2, [des.), @lgap Hisednde af lesethian ghsut
C2F6’A?ée%5?nl—le, Ar Rléfcget g.), a gap) di sltjance of |less than
0.5mm nadyohet subficientorisplaeplesind | &9 atrihe pebstratsiaapeappRygryIang thys
... the substrate annular. ' bid 5 BE s@¥¥at
mmlmlzﬁé?%mtf’%tfaﬁ a%ﬂ?ﬁ%@e oteiecérlléeéggg}ﬂ?c?lg%yg?r cotts{é};J %ﬁgn exposed ©
surface. AP LAPSiREnt Beas BlshtalsereftabhcCitatween atouchibomi aehahoud
gap distance is preferably bet\yee bout 0 O4rr(?gand bout
0.5mm. Ebauemndinent, & gamdisapeiod AR Pre %{a@é@’em%efla?ﬂ?@ét 4B @
referably hefyeep FORENY 2BHGUS 3:8m09Mm | n
0.4mm. gthane%%’ I%g%&@%&%g%ﬁ%'gst@%sgg isf rrggt preferably about
0.07 Advant ages of i 1,0R; Nge Jihesa F
In Odlél?eni%% a%?lg Sy%{]% Sg%hge ﬁ%f) g%ggqgtbst rﬂat Ak
edgew t hout . subsianti al Ly .da in j :
exampley ¢ RGE B E R 5 SLBOTOPET B P R el pih a power
setting SPAbbASBOW to about 500W, at an ambient pressure, and with a plasma gas (02,

CF4, C2F6, He, etc.) and a inert gas (e.g., He, Ar, N2, etc.), a gap distance of less than about
0.1mm may be sufficient to isolate plasma 110 at the substrate annular periphery and thus
minimize any potential damage to electrical structures on exposed portions of the substrate

surface.

In an embodiment, a gap distance is preferably between about 0.04mm and about
0.1mm. In an embodiment, a gap distance is more preferably between about 0.05mm and

about 0.09mm. In an embodiment, a gap distance is most preferably about 0.07mm.

Advantages of the invention include the removal of a set of byproducts from a substrate edge



Referring nowto FIG 2, a sinplified diagramof a
capacitively coupled plasna processing systemwth a

w@owenssil€l ect rode for edge byproduct renoval PGI/BER061037492
according to an enbodi ment of the invention. |

n
i eneral, a substrate with a set of edge.bypr.odu |
without syRsAREALH AP St HEH TERUABER SUPOH UG P h AT
grounded el ectrostatic chuck (chuck) 216. That is, the
surface. chuck may be configured to support a first (bottom
surface of the substrate. Powered el ectrode zfa h@
Referringaiov todd . Rgusiswlified diagraue obp saaitiyely WQYPIeA dtcMig
a timevarying electric current in a set of plasnma X
processingagsemagith 4 powered OR¢ctr@tesfor edgeshypreducktegovabis shewp.ggeording
for byproduct renoval. Further coupled to powered .
to an emiRIdaaEitod eheZBdention. Inygeheml, laysubstrage with ageneftadge Rypragucts is
that may be further coupled to RF generator 234.
positionelytid & Eid@ﬂlaf&ﬁhm@érliviﬂﬁé’dgatr_tr@ﬁiﬁsm_t ognoabded ddverostapie darskdchuck)
of RF generator 234, which typically operates from
216. Tha\.aiﬁ,ottﬁte cBud¥hay Be ahiishired o MipporBdtrst (tont) Sudhoesaf theosubstrate.
that of the plasma 210. In addition, in order to
Powered %%Qﬁ&&‘é“id)@%s lglénérﬁ@;h@&rﬁig@fcdﬁ@ RfrikRepIR@ST® B3liddidin@a time-
surface area at t’he edge (annul ar peri pher of the . |
varying ededhs¢ catent in mestiof plasma gases 234 (22902, @Eér@%l%/ , ddpPR) patimized

etc.) may, be placed at a gap di stance just above but
ﬁ“bypﬂﬂﬁﬁn%gﬁaﬁrng a second (top) surface of substrate 214.
I n_an enpadi ment

- t. b [ 2 ' fi Iht h
Firtbrrsoubign g BPurTg Herods i saymiraya b R ERk 24
bstrate di t | | at | iLs)...That is,
that may uefsrthencoupled 1 BT SaRvrE 00 MeHOEReIReE CopAITTES igten
the impeg%l%e%tflfﬁ:kge%%gtor?g4?\th%ﬂJ3§§Qé _pelrelt&ﬁ?ém BB&IDEVIHEYS about 27

tTon,~1'n order to substantirally isolate the plasm
MHz, andnbbuisitooim)s, tothat sfithé plaema 26, Iatadditioncid gedqrap sehstantially

eri pher of substrate 308,,a second,i ner. p.pert
solte oGy Aoy O3 S TR AT S PN TarEade et wiC
substratetg %'grtfs%ﬁér BO4e.oC @A, @Qp}:ﬁliﬂ@,()&b.g ey Herptsed bea hay distaheajst

strate center to the substrate annul ar

above bygewot ruehipg afseednd (b swrfapee! SUstraigd 4subst ant i al | y

i solating the plasma not shown) away from el ectrica

18 tah eatbodasemninex parsied? Koistcoofigured withe dupeter @lang a

surface. In an enbodi nent, the set of plasma gas hol es
lateral a2@PthSisRamiltl aned sutsantetdemedg@ldnaraleatesal apis). ilpatisyjubsttate

substrate 308. In an enbodi ment, the set of plasma gas
214 is phQli6*dIRBwich iRGS birkienE Adf chuble 28618 ah ambudiatent, inert barrier

periphery) of substrate 308. In an qug’g‘s/rrent, t he sett h
213 addufopl aserdenfasubsinsisllgowlate thsgdgsmadmets £ apirfaeg ppea at the

edge (antr)l%{arrip%rrip}ger%?)t ofssﬁgme 35@ a3BcdnalAgt Eg‘s'ﬁnertt gf!i@) flow may also be
channeled throﬁgh a set of inert gas holes 304, creating a positive pressure force from the
substrate center to the substrate annular periphery of the substrate 308, and substantially
isolating the plasma not shown) away from electrical structures on exposed portions of the
substrate surface. In an embodiment, the set of plasma gas holes 306 is positioned near the
edge (annular periphery) of substrate 308. In an embodiment, the set of plasma gas holes 306
is positioned off the edge (annular periphery) of substrate 308. In an embodiment, the set of



set of plasma gas holes 306 is positioned in a powered

el ectrode (not shown). Referring nowto FIG 4, a
wareoplosdsied di agram of a plasma processi ng SySPENUS2006/037492

(capacitively coupl ed, inductively coupl ed,

at nospheric,  etc.

{ .6 ). for edge, byproduct r val , i n.
plasma saphpisn 34 13 PRSHOSH PP e ETL oy RBHSH - B Bstptgiment the
set of plas%e,t g%?é%ts 0%#9? ifiorRl G HNvEred *ECAOE Rt Klioval).
enbodi hent o e I nvention. In advantageous manner, a

R%@%{ng%?\% *ctoaﬁ%”‘ﬂ”\{ sift RO4 bia {aﬁﬁ’&t AP BsiARYrRbARW S8

. remova unctrondlity to be nore easily
(eapacciigiciplst By Sk bRy o) F5 3R PRpSUaiatRoval. in
which s et s oo B R ey SRR SB Bl ekt o

I'n order ' to

an emboEHBEMN & thOBREntRRH. 1h &dvafddeous Thanb bitbotroat dtiacimenttsupport
support structure may generally conprise a gettof o
structure hmy gllowdidga byptegperemearestarcaionsly shhe moscasiy rqtpfitfed in
. upport nmenbers 426 . it b NBIdhct;
cxsing 490 THEHS0 S5t B0 E05L S O b chcion
coil, pow%fé@%‘léc%@e,ﬂgléunc&d electrbdd, eter) maysnrisiceditocbeadpesitd@@d imgrder to

secure inpq% g;;agi Zaﬁtﬁ? t;g%t@gi( %@gl%geét gg%q%gsqa cguéé h@lyn ﬁee gﬁ%é‘%rg rise a

es

inSt &%ﬁg Gfenshers 43 Aet SRERral Mippodt Bethbérd 06 that may
set Oflox%ﬂgélﬁgl C %)T%er 455_5, atanv\k?i gh poi nt pli”pasma 404 is
correctly3jositiok inent iearder 4 3ot ar appreprats €8P afstageyy abaygsHbats 414, such

that onlyfcsﬁg%n{@%ezg terﬁ%herg%léwggtm% ,ne%sg%/ggﬁg Pfaglgﬁ 4hyng 415 on a

support nenbers
(oSSRl SUPRELS n TEDET S, SOTRLL BB P 8
(e, 024084 G His. S 15 A RRMbTRr & WORbEPE! Baga 104 is sruck
o TR 8 0 BRI SR s L s o 41
on a chuSki 6. MA R calbgdinddB laterabeurgrposenbars a@f npdedipalisgpport

portion of plasma. 404. In _an enbodi pen
members GHEPRYHHAP SHHGH (& SreMPERoBDES £05) bt Ao gfinefl e st of
416. In addition, a second jner as flo n shown
longitudiray SEIPeE TBRNBHAAAS P@bt%B é%%éﬁeﬁafw%ﬁﬁpoﬁé???mféﬁ&s %5163‘30 E3
substrate 414 with an inert gas delivery arrangenent
single m@anefactyreshimit. I preembedmanty k?é‘?fgli SyEPYt BEieE 42&36 C%ﬁed to
the substrate center to the substrate annul ar
allow subetratp hége/4 28 tottieexpesedte asuhstrntial portigpokplasmz a0hin an
pl asma chanmber 202. In addition, a second iner

t gas
embodima, {herser ¢f lgagijudinabwppayt radmslerh €2 Tisatiadieddo @bquéaﬁ-
inert barrier 213 and substrate 214 with an

In addition, a second inert gas flow (not shown) may also be channeled between

inert barrier 413 and substrate 414 with an inert gas delivery arrangement (not shown),
creating a positive pressure force from the substrate center to the substrate annular periphery
of the is attached to a top surface of plasma chamber 202. In addition, a second inert gas 226
(inert gas) flow may also be channeled between inert barrier 213 and substrate 214 with an
inert gas delivery arrangement, creating a positive pressure force from the substrate center to

the substrate annular periphery of the substrate 114, and substantially isolating plasma 210

10



inert gas delivery arrangenent, creating a positive
pressure force fromthe substrate center to the

wGeaiwsnssste annul ar peri phery of the substrate RAHUSHENE037492
substantially isolating plasm 210away from el ectrica

structures on exposed port.i on he sub a
vy romelorat Sonm g o] b S P sb e AR campl,

inert gas @gl{ B mBEY ?ﬁﬁ{c}iﬂ@ a@e‘cs(ﬁtnoﬁileé1 @lﬁh@,&/ﬁl\lebl ki agss flow

VEs, a rass T1ow control unps

controlledy ppinpg ot Asdrypradents\aegirefnoy ml ﬁgﬁls&ubé{fﬂée %Hb th%h@? vgpted from
vent e chanber 202 by punp 210. In an

ngﬂad@ﬁ@ﬁﬁgﬁ%ﬁ ugwgﬁgaasna is a IOM/pressure pl asma. For
exanpl e, n inducti cou ng

yradinerh B U s alty i are aBSuR TR R A
ot o S B R o o

i nert gas etc.), di st

500W, atl agmrsssuteaof aé;b@fui 1 o5 ahav %EOT&@Pfi M‘}The%gla?%a E%%@&C Z:Faf
C2F6, Aﬁ.: & THda 9 e‘?tt QS SERSIL AL Yl g3 dRBRLOBELYs @A abdis

|af d’amaieto ectrical structures
0.5mm nfdy twgnﬁmt m@tsblmplasrﬁa 8 l‘(batshd:)sthsuate agulfapasipheyy apd thus

rnmlmlzqe)anr?yggétgggt ggg@ggeafg | ot arce | S %%g% BmBSBQI\@fetﬂe Qlﬁ)%lfﬁlte
surface. It %[ﬁgo%hlln@ntn? gﬁp BisBhes ﬁ%éfeﬁﬁlw&@\ﬂe@%éht 0. 1ﬁmlﬁm1)out

an enbodi nent, ap dlstance i S nost

0.5mm. m@fﬂtﬁﬂﬁmﬂ&bw pap Gis@nes is Irmpranreé@rb |bﬁ‘ié7i‘ﬁen At (pm@nand about
i s an atpospheric .o es or
0.4mm. BB@é’n%’lﬁé’dHP tah g?fhii{ﬁ{?P glr?/(% BY pﬁ%@y nélllril c plasma

TR SBROLLSID R BESHA DTS rpé?i&lsﬁ%ressg%ﬁa‘?%# 2, P
pl asma gas (02, CF4, C2F6, et cC. % and a |nert§ %ﬁ%er
example( &, ap lnquélvelé(rcouﬂhﬁd agpesphericpigsma BTOSPiESY5ert Be

setting Q? ﬁgéﬁt IQOW 4bot ?(ﬁ] W Ufthah Gt b&séu?@'aﬁﬂ@mﬂ{ 2pRBmd §& @2,

strate annul ai peri phery and thus mnimze any

CF4, ¥} Heldta) athabpet doo (ebetler Ac2, sterua gap distagge @&]ﬁ@ﬁs’t@@p about
portions of the

0.1mm @lab beypuffigisatto) 180l %ﬁeéﬁt i %)()Sagg{ gﬁrageb%r%[rﬁlag Iﬁgﬁﬁ%&n&g gxgd tts

anld3e 30 c RAPRA st Bures dn@RPosdtl Poaias of thennbsirate
mmlmli%bdg?é Bﬁ%/mbeta!\%geneabout SO 05mm andpabout 0.09"m In

surfacean enbodi nent, a gap distance is nost preferably about
0. 07mM Advantages of the invention include the

Tieanodirherst, 8 gbp distabyeis pkfeteblythebriven abapse Pne dge
W t hout substantially damagi ng el ectrical structures
about 09MEXAAs thbpdithémwgaf distheceds hore preterably between about 0.05mm

and about 0.09mm. In an embodiment, a gap distance is most preferably about 0.07mm.
Advantages of the invention include the removal of a set of byproducts from a substrate edge
without substantially damaging electrical structures on exposed portions of the substrate
surface.

Referring now to FIG. 3, a simplified diagram is shown of the gas configuration

for the plasma processing systems, as shown in FIG. 1A-2, according to an embodiment of

the invention. As previously described, a set of plasma gases (e.g., 02, CF4, C2F6, Ar, etc.)
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surface. Referring nowto FIG 3, a sinplified diagram

is shown of the gas configuration for the plasm
wEe@cesssifng systens, as shown in FIG 1A-2, ackoOr/uib1eg6/037492

to an enbodi nent of the invention As previously

d bed, t. of pl ,
may be Hawsd e sm%‘ ol SHE DR, B SE Rl e a0 i PRED
strike a pﬁﬁﬁg &%o?% how I%Siﬁ%vm %0 R‘Q]!l&)% 2386ef ddge B pr@dudte frvht substrate 308

in order to renove a set. of edge
In substrabe/@ﬂt) did substantinils isokting plas@ed04 pyyay fes ¢ g%t@%flifumgm

substantially isolating plasma 404 away from
exposed SdrE6is dfeld subktrate tsurfeés. on exposed portions of the
substrate surface. Referring nowto FIG 5, a
RSfefilg fdves MiGRg! asingilifedplizpsam opa plaems iprpessisg eypiom
(capacitively coupl ed, inductively coupl ed, |
ﬁﬂ)']@i ifucBidy bolRéd, adaesphyy, ettyddr ecmtbwmduwhremova in
(amamua%fp an’inert b%rrﬂgr is supported with a |atera
which an%h%ﬁgmms s tovitih & WRdrHl BtaclRB&@ soippugt dtucare, according to an
e nent of the invention. In advantageous manner, a

embodirrlbesr,l\i)&tr tg A hAGN TR ?Eh{ it g%%eﬁst mret G 1efal BRYChMdnd m@@@tructure

rénova fonality to be nore easily

may allo%vee%ir@g Igérfo dcft :ggt%g}/aﬁ)ﬂn%ctt ﬁgl r%@ It@ﬁgfho[‘g R ing %tflﬂitﬁ:ﬂ%ﬁt@ BRisting

asf C ectr odes
i nducti on coi red
plasma };g@(@ss)mg,fwtq%st suﬁce@eeau @gé)éaspep%éllﬁ i&oerll %CE qlnﬁﬁétfo%%ﬂ

t . _The | at
oSt b e i S s
secure nle?ttb%% fer 49YPPRY iR HAGE S aR Bufoat stiileireday getidrylly comprise a

on inert barrier 413 at an approprjate gﬁg
set of latérd tappoet méobes SROHtat atay cqg_rqctlymﬁlmh&qﬂ barigr stididlat e

dge 420
a5 A GAPLEE) B e et
exposed(tggiasﬁﬁqm) (e.g., 02, CF4 C2F6, Ar, etc.) into

sma chanber 402, at which point plasma 404 is

A9l 1§ SrehRADY Flowiseh s@bf prigea oy ¢ootchewn)
%&r%&}séhk[sh?l?lgte Alf14e pOSIytI orlfg% V\Athpedge ring 415 on a

(e.g. O%,I‘H“ﬁ}l;f) Cgé’g aAnJ %tc:)nlt %Q%Q@&Eﬁb& Az %ﬁbvh&ﬁ@i@ﬁﬁtpla‘smm485 struck

terial . guartz sapphir
in order&b €emovel dsedof exigedxylpm;mcts ﬁcmm el;r‘tgtratg M,mqsm@@ﬁg &pth ejgg ring 415

on a chvgkgﬂggﬂlf altngelflgbe glgt Iﬁagq?rv\ﬂ S%lgg(?l{ {n%%n Ig%gﬁx fl’ggalﬁlgle?tem%teréanl (e.g.,
mbodi t, th f ol
s SRR b i S PRI Rtk

allow sx& ra ngﬁdgg g%é ogﬁesegﬂogé’& {onadubsRawn borey ofbBemae04. In an

vveen nert barrier
embodiment, the set of lateral support members 425 is attached to the plasma chamber walls.

In addition, a second inert gas flow [not shown] may also be channeled between inert barrier
413 and substrate 414, creating a positive pressure force from the substrate center to the
substrate annular periphery of the substrate 414, and substantially isolating plasma 404 away

from electrical structures on exposed portions of the substrate surface.

Referring not to FIG. 6, a simplified method for the removal of a set of byproducts
from a substrate edge is shown, according to an embodiment of the invention. Initially, at

602, a chuck is configured for supporting the substrate. Next, at 604, a plasma resistant
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413 and substrate 414, creating a positive pressure
force fromthe substrate center to the substrate
wa@emwalzssiperi phery of the substrate 414, and PCT/US2006/037492
substantially isolating plasma 404 away from
el ectrical structures on exposed portions.of t
barrier is pasbiomed irea spacedrarart rLHOnS A SVI%FSFES" te e S%’,gtr%‘eme"t’ at 606,
Si A f0treli R op SRR CBbpeRativalys@ith Be plasma
aiha“0“8y§§%§ﬁ§%%“5§%%3§n§ bgtra?% edgeigs shown, according . .
resistant Hafric o gerpoatt ppitsmaffranhe setrmfelashmergasqsnin 3 embgdimgpt, ghgyset 0
a chuck is configured for supporting the substrate.
plasma gabEincludés £0ast nepdfa2yi e EREC camdliray Finglly.i a 6@ 1nefh 886
in a spaced-apart relationship with respect to the
delivery 2t4R84h &t s cINEslivedad ifittfalucain Ineetgis onea ;g@p\étrf@td by th? center
el eCctrode is configured to operate cooperatively vvll:ih
i HeRd Shathi rdaRtdnt BArrien Foeaemaile the plesigma deliveny
pon“nlQgﬁggﬁﬁéﬁﬂgﬁnasndﬁgases. In a enbodi nent, the set of
| a5 R ' dass fbihaatvesnamak fody cdoirblleCPRMps, etc.
anangemg%tdg %{n‘glﬂ—ll?iﬁglskﬂﬁngt 68(38, laér? i nert gas delivery
artangepent j i IofHcoAHGRdAD. i Nnert gas
In an embogyrgent, Sbne&{eiﬁsﬁlgdga%%% eStf:délﬁt er ei)or tion of the
substrate and, the pl.asm S [ pferreéf@mbodiments,
“@Rgﬁéﬂs ér,weflﬁ%n P%SQ}QFR 8 Sicrl 8§ ﬁlvéee%?g% T g%raell?re netrrermy .
there are ARSMHES, Berifiatis @Az aivalehtshilich fallavivtes thesscnps sf thisow

control fer, pu etc. I.n an e di rent ,..the inert..
inventiong &er emp}@@gcﬁgw ggs e’en %CI‘]IQEd e g&tlon

nps
gl the presedn PR
this invention has been described in ter f ver
with LanpRefearcharaseriopdeassing Systerne Eeeg-aE@l%I}TE‘elg«éﬁl?qgrﬁ‘gﬁP»S&e%“% HPT,
pernut ati ons, and equival ents which fall wthi rh,the :
2300™, Vepge™ostat, kics), bihveplpiromprocessingeapieme may| herisgdn! ipgvention
present invention has been described in connection
may also/bd el amhResaatavfphasusdipnetessign §08 yameH) ma, §.CD, etc.).
Exel an(tm), Exelan(tm HP, Exelan(tnm) HPT, 2300(tm,
Furtherm{56 SHS (i seShisAlsed Bér@in inclatibieonepr asra opthecessi etpment of the
systenms may be used. This inveptjon may al so be used
set. For emantpls asst 0TS stebrs tppeqisn@Pattet ers (e.g., 200 nm
300 nm LCD, etc.). Furthernore, the termset as used
Adraatages ofthe fosnidereingludadherapid and salg apmeval IOZﬁégﬁ of
the set. For exanple, a set of "X" refers to _one or,
byprodudBrigom X stibshdicantfage $Additidnabadvaveaes inelugie the plpdity i easily

rapi d and, safe remval of ed'?le 2%9&1 ducts from a
retrofit the HeRRPRINQ FH SIS PR PIOBHAT S 44V ant ages i ncl ude t he

ability to easily retrofit the invention.i kSt
Breinediopobssmm subatienii i BropisaibArEiipy 08
enbodi nents and t he best nnde, dj fications..an .
variationsamppbe orede trmiheéscinged cmBodinentyi ieag@ama}%o%ﬁwgh? gubject and
while remai ning wthin the subject and
spirit of the invention as defined by the following claims.
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spirit of the invention as defined by the foll ow ng

clains. CLAIMS What is clained is: 1. A plasna
wEe@cesssifig system i ncl udi ng a pl asma chanber POF/US2006/037492

processing a substrate, conprising: a chuck configured

for supporting a first gi%m@;e of said substrate; a

pl asma resistant barri osed in a spaced-apart

~relationship with respect to a second surface of said
What is céaitned isat e, sai d second surface being opposite said

i syl | F ioBssing a substrate,
AL TR AR L AR bt b
substrate and | eaving an annul ar peri phery area of

¥ai d second surface of said substrate substantially
upshi el ded said pl as resi st -parpier; and at
ag ‘éfg‘tco ﬁ‘gu"ﬁg&%‘r%@p IIQ%F:}%%&S&J%% 0?fnéplcgl\/\sglr'b‘Eétt%l’a%e’l ectrode
operating cqoperatively with said pl.asm, resis
A BARTR TSN RHET WO PR PR AP AR Pt [opt o a
pl asma bei ng substantially confined to sald.annul.ar .
second swéacesi srigl spbraie said second éufé%ﬂﬁgie%& PPYFIF %%gﬁrsf P RCS Al
center portion of said substrate. 2. The plasm .
plasma repistars beitiey sulstansially shieldiiera cenfer ppeion of spid SB@?M%@d leaving
el ectrode hasca.{i.ng shan ' ' At shade=188d b
an mmul%ral?ealpg?ﬁ%ﬁr%ar Ofpséurc{%ﬁ(gnrd; ar 2%6 0 Eds%‘uﬁégéété st ?%lgclg, §’an Y
said plashiaiedisthietiat aef sai d powered el ectrode being at
| east as large as a dianmeter of said substrate. 3. The
aPleAs Hhe PoRR RIS dMhody, ShidPodferdd diditolic wperntihg carpethtively with
powered el ectrode represents a top inductive coil that
said plasht 1HLiSBASEAHARE et ate PlaataFidni b plastha ghB&afdl Fladi®a being
processi ng systeémof claim1l wherein said powered

I 'y . i . "
G L e e
center p rfﬂggl% g%@ggkz Sfem of claim1 further conprising an

ivVéery arrangenent configured to introduce
Lnert gas into

n def i ned .by_.sai '
S N R T S
IR SR IO T A S
_ apparatus of claim1l, wherein said plasma refsi St agt
diametepafrsaidepowered eleaiEpiecbeing a dgagt as large as a diameter of said substrate.

comprisi

3. The plasma processing system of claim 1 wherein said powered electrode represents a
top inductive coil that is disposed above said substrate.

4. The plasma processing system of claim 1 wherein said powered electrode represents a
~ capacitive plate that is disposed above said substrate.

5. The plasma processing system of claim 1 further comprising an inert gas delivery
arrangement configured to introduce an inert gas into a gap déﬁned by said center portion of
said substrate and said plasma resistant barrier.

6. The apparatus of claim 1, wherein said plasma resistant barrier is one of ceramic and

quartz.
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pl asma chanber with a bottom attachnment support
structure. 8. The apparatus of claim1l, wherein said
w@b@gnsssiesi stant barrier is attached to sai d PCHER®06/037492

chanber with a lateral attachnment support structure.
9. The apparatus of claim1, wherein. said.pla .

7. Theeppregsef slaimeda sihersinsaig plgima pegiptantbpgier &%&ta‘i@ g geid
The apparatus of claim1l, wherein said inert gas

plasma chaorrpr Withe bettoheaitachyat sHPPQHESIUEIC.and N2. 11. The
apparatus of claiml1, wherein said plasma is a |ow .

8. Tiprappstans qflcksmel, wiereimrd plapmas ssiptans pasgie jsattpghed to said
wherein said gap distance i s between about 0.|nmm and

plasma clldet withariaerdl 3ttacneenappgpdsgctofe. cl ai m 11, wherein
said gap distance is between about 0.2mm and about

9. TES atdsof cTAie) Bpferdh wsd plasab abmplises atfeasieins of 1% CFap
di stance is about 0.3mm 15. The apparatus of claim1,

C2F6, anir ei n sai d plasma is an atnospheric plasma. 16. The
apparatus of claim 15, wherein said . %g qiséanc IS d

10.  Thetwestusdousinol,obesein sHd Msstges §0 csaf 1y O%?p‘gﬁeatt‘ﬂsan
of claim 13, wherein said gap distance is between

N2. about 0.05mm and about 0.09nm 18. The apparatus of
claim 15, wherein said gap distance is about 0.07mm

11.  ThOapparatas of csime | prlweis shidglasyatie mlow PEISEET BEFSE2p| asma
chanber, a nmethod for renoving a set of byproducts

12, Thé epparatasbsilamt @1, wiengin issiflggp distmEe tretwierneabont@ kmfpand
supporting a first surface of said substrate,;

about 0.59@58i t i oni ng a pl asma resistant barrier in a

spaced-apart relationship with respect to a.se d
13.  Thaeppecetuppf elain 14, wherpigsald 8 B&@é@ GhRPLWERS %1388% @2% and

b toéﬁ%ﬁ%i te said first surface, saidplasma resistant
aoout VB i er substantially shielding a center portion of

. ThE RS ot e dar MREET S AP PR aRBt OpREY TN
15, TS henee e s, Sl HIESh Sl AR arRBTHeRE pIRd
16.  The apparatus of claim 15, wherein said gap distance is between about 0.04mm and
about 0.1mm.
17 The apparatus of claim 13, wherein said gap distance is between about 0.05mm and
about 0.09mm.
18.  The apparatus of claim 15, wherein said gap distance is about 0.07mm.
19.  Inaplasma processing system, including a plasma chamber, a method for removing a
set of byproducts from a substrate, comprising:

configuring a chuck for supporting a first surface of said substrate;

positioning a plasma resistant barrier in a spaced-apart relationship with respect to a

second surface of said substrate, said second surface being opposite said first surface, said

15



configuring at | east one powered el ectrode to operate

cooperatively with said plasna resistant barrier to
w@enenstsed a pl asma froma plasma gas, said pl aRCEUR®06EB7492

substantially confined to said annul ar periphery

ortion of said St Eat. n . ' t -
pas B e SR REb i e R OSBRI evin
an annufie bél’é;ﬂié}fy akh angairesdont Quiifatk fof 8ald Suissiratersmibitagidellyi urishickled by
) gap defined by said center portion of said substrate
said plagpgresisiagt battishdtfesi stant barrier; wherein when said
plasma i s generated, said set of byproducts is .
ennifigzing atdEasy opepevead elzetroderie opgekig@oBtratively yithgsaid plasma
wherein sai d powered el ectrode has a ring shape that
resistani lsardérsp geedtatout dasien Gomegilasnzargasl wid plesmpheing subwantighy
said substrate, an inner dianmeter of said powered
confineétewid aaeld @eriphat pbematof asid lsabvsirateamdavdiydmen said génter portion
said substrate. 21. The nmethod of claim 19 wherein
of said Sdktehtpower ed el ectrode includes one of a perineter
i nductive coil, a top inductive coil, and a capacitive
N rHeBring dn inbReraRRkliedy afradetient thdntrvdigeahingapah iploasgap
resistant barrier is one of ceramic and quartz. 23.

deﬁnedg;g%ai%teﬂtepp&ftioﬁ oz L 9bstifrenaisfdsRdsthalb astn: beabSt ant

rrier Is attached to said plasma chanber with one of
! Rt savd 5t OF BYso@ids & JuBbighipl
SOk S PRL SRR RABARG. R LY OF TR BBy
9, wherein said plasma conprises at | east one of 02,
4, C2F6, and Ar. 25. The nmethod of claim 19, wherein

20, 36 ok AED RSN SRa T8l R BT

) | ow pressure plasma. Z/. Th thod or claim.26 .
disposeqquioulerp! saf gt BFraiscE? & WL DR e BRI et of said
0. Imm and about 0.5mm 28. The nethod of claim 19,
poweredglerspds beangiatdpast anlaree ass BARYSHMSRIdSUBFEYRm. 29. The
met hod of claim 28, wherein said gap distance is one.
21.  dhe bethedef clvoultd Wheaimspid powered electrode includes one of a perimeter

r€move

inductive coil, a top inductive coil, and a capacitive plate.

22.  The method of claim 19, wherein said plasma resistant barrier is one of ceramic and
quartz.

23.  The method of claim 19, wherein said plasma resistant barrier is attached to said
plasma chamber with one of a bottom attachment support structure and a lateral attachment
support structure.

24.  The method of claim 19, wherein said plasma comprises at least one of 02, CF4,
C2F6, and Ar.

25.  The method of claim 19, wherein said inert gas comprises at least one of He, Ar, and

N2.

26.  The method of claim 19, wherein said plasma is a low pressure plasma.
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and about 0.1mm 30. A nethod for renoving a set of
byproducts froma substrate in a plasm chanber, said

W@ aiB3NssEt£, conpri sing: supporting a substrat ePONUS2006/037492
chuck; configuring at | east one powered el ectrode, to

. stri f : . ' '
21 The bkfhol P LRI WAl BlARR AR (B! 6 PedBlfbout 0.1

and aboohQ6inmwhen a plasma is struck; positioning a plasm
resistant barrier in a spaced-apart relationship with

28.  Th¢ thetiohiof chire,19ywhereinsakbplasngd Bawathesphstiaplasiar ri er
is configured to substantially confine said plasnma to

29.  The ARMHEUIF cREH 2BNEhireNald @ diftariRiiglosd Pidtate ddt 0.04mm
away from said center portion of said substrate, and

and abo6igi a bottom surface of said plasma resistant
barrier and a top surface of said substrate define a

30. 99Peth&® ﬁjr ir&HH/iﬂg ra?e’ﬂ. Sy prddidsts %il}{ Y gﬁﬁéﬁaﬁg?gi i tchtaﬁ’iber, said

I ntroduce an In gas’into said gap; en

ai Ta i s struck, said set of byproducts is
SubStratr%béff)gn\ngﬁ%Tgm sai d annul ar peri phery portion of said

glyp%%hlrn%taes'ubstrate on a chuck;

configuring at least one powered electrode, to strike a plasma from a plasma gas,
wherein said powered electrode is electrically coupled to said chuck when a plasma is struck;

positioning a plasma resistant barrier in a spaced-apart relationship with said
substrate, wherein said plasma resistant barrier is configured to substantially confine said
plasma to an annular periphery portion of said substrate and away from said center portion of
said substrate, and wherein a bottom surface of said plasma resistant barrier and a top surface

of said substrate define a gap;
configuring a inert gas delivery arrangement to introduce an inert gas into said gap;
wherein when said plasma is struck, said set of byproducts is removed from said

annular periphery portion of said substrate.

17



