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WD 2007/ 130630 PCT/ US2007/010929 1 METHOD AND
APPARATUS FOR | SOLATED BEVEL EDGE CLEAN 5 FI ELD OF
wOklio711B06BEINTI ON [ 0001] The present invention rebal/@s2007/010929
generally to sem conductor substrate processing, and
nore particularly, to a nmethod and apparatus for
cl eani ng substrate edges before, during and after
fabrication operations. 10 DESCRI PTI ON OF THE RELATED
ART [0002] Sem conductor chip fabrication is a
conplicated process that involves a coordinated
ﬂri es of fabrication operations. These operations can
EF BQD AN AEPARATUS FOR ISOLATEDUBEYEL
| ayering, patterni nEDGECHhFANOPi ng, cheni cal
mechani cal polishing (CWP), etc. It is well known that
FIEL%'F“IQ{EI?IQ TRYS steps of 15 these operations, the
surfaces, edges, bevels and notches of the
[000Y chiecprashnt inventiop pelates igengraldy & jenbicondnsterowbsinatn arextssing,
. ' . . . : ¢
and ek BT, 195 A AROT U FAIPIEL B8 Rlani Pl BB befor,
during and eftet fabcicetion bperatiens:. f ace of the substrate of these
contam nated particles in order to maxim ze the yield
of contam nant-free chips. 20 [0003] Sonme exanpl es of
DESORHHON OF THE{RBEBATBISART i n unwant ed substrate
ont am nati on.i.n¢l.ude .pl asma et.chi ng and .. rin
10008} FoRTs PTRND FHhLtcaul B9 cRrar <t bIpEcPs ALY aNEA f on
coordin@Bd eéricanst fENROIRE dperkioas JTHede|operiionb e be broadly
physically or chemcally renoves |ayers of nmaterial .
charagterizedh £ wighide siens sygh F%\gaé@r%tpéﬁmz’sn&, [fécharglopgpe, chemical

mechahRRGP is&uﬁngcgﬂm_bite%. B iPReN 18bHA thdtQRINBINS {eRods T
wher eby contam nant- resi due deposited on the

theseqpsEations.chel switaryst edgea keFlidng motaiss of thersspigenguctor
substft® tﬁé%ebvbecbﬂie% &mbx&a wifta BREE SFRLIAE cBinpFRETLAL Y

to the front and back surfaces”of the substrate
partiqudite s weghniy materéils gnetaldic dmpirites, Wise These fsgp need topidamthe

. . i osieelch o ; .

surtoff GEE KLY 8 of 100 oAb par BB BOS Rk a e iB i e
of coofanpoastt-fegecdhipont ani nant resi due on the substrate.

[ 0004] However, one type of post-etch residue that

does not readily lend itself to
[0003] Some examples of operations that may result in unwanted substrate

contamination include plasma etching and CMP. During plasma etching, the
substrate is placed in a reaction chamber and exposed to charged plasma which
physically or chemically removes layers of material off the substrate surface. After
the etching process is complete, a post-etch cleaning step follows whereby
contaminant residue deposited on the substrate during the etching process is removed.
Typically, this involves the application of chemistry to the front and back surfaces of
the substrate followed by rinsing and drying. When using the optimal chemistry and
tool settings, this post-etch cleaning step significantly removes or reduces the amount

of post-etch contaminant residue on the substrate.

[0004] However, one type of post-etch residue that does not readily lend itself to
removal by conventional post-etch chemical-based cleaning methods is organic

‘bevel’ polymer residue found on the substrate bevel edge, notch, and the portion
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renoval by conventional post-etch chem cal -based
cl eaning nmethods is organic "~ bevel' polyner residue

wo ocemd3mso t he substrate bevel edge, notch, andp¢ies2007/010929
portion WO 2007/130630 PCT/1JS2007/010929 2 of the
backsi de of the substrate. Bevel polyners have uni que
properties, in that they are relatively inert and
adhere to each other and to the substrate surface with
a strong bond that is relatively hard to break. As

f ab Kk .t
of the RS et e T oL Ao BB oS B0 be b o A goey
are rdla'tNeE)aﬁﬂrttdﬂld doheitthisteneti other aid © the ehisktratd surﬁadaemdtra Rtyong

ncr.easi n t to renove th
bond g 5 AT i AS S BT PP e v ok tawards
shrinf@idShe S HRorAAShoRTUR: SEUDARICTOMAYratDRP Mo the

th various. degrees, of success. Brush scrubbing and
subst@a@é chipryiplsh #ds Persmaing focrgasingly fmpagatp awogwhs fpe of
resid@®! yvinyl al cohol (' PVA") that are designed to prevent
scratching of the substrate surface. These tools are
effective at renoving some of the contam nants and
[
[Oooﬁhe su é(%a:r{ g?gﬁ%&@%;@&% apa BQ&% gg@ef‘%uﬁé?hﬁe
been wsedowigh varidusodegress dfeswetespo Byu@rssndn@pcgmch@ﬂg@rscmub@lg tools
S e
use sFRERERNE RRAE AN JPAE ol FoV R bl Bl slfons
scratflong oéthl&anbsmage smtﬁwder élt‘IEsedngads wkeffiectig: atWOMROGE sti&ﬁlﬁ@ﬂhe
PCT/ US2007/ 7] ,Th Les
conta iyl PO HHIT LR ARty (et Pak FAEBENis pubstcate
but afdRA rcapalﬂe Bﬁbreakingahd: s@oleb@ld ¢thy bevel dﬁbﬁﬁd:rts eldpavited on
b ubstr g@ﬁ ht shoul d be appreciated that the
the sypstats fi gF% PPIGR can be inplenmented i n numerous ways,
includlng as an 5 apparatus, a system and a net hod.

everal inventive enbodinents of the present
wmﬂdmw&ﬁ the foregaing.ithes iharew for goeBparrRisgrg method for

enhaffdTRQ CiiRale e BB ARRAAL Us for cleaning an edge of a
subsStrate is  disclosed. The apparatus includes a

housing to receive the edge of the substrate. A
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10 bristle brush unit with a plurality of outwardly
extendi ng vanes is |ocated within the housing. The
worestibes3bdr ush unit is nmounted on a rotating shaf/S2007/010929
within the housing and aligned such that the
outwardly extendi ng vanes contact the edge of the
substrate when rotating, for efficient cleaning. 15
[0009] In another enbodi ment, a system for cleaning an
edge of a substrate is disclosed. The system i ncl udes
bstrate supporting device to support the
trate. The system also includes a bristle brush
[0007&} PRHel gragemt invEheoh fills thendbdushprapidineai fhproved hpisk@stud for

sing confi ured o receive the edge of the .
cleangig e bp S Hire 5P ited B S HEe il 1 LBoR eiPRpEaFiated that
the prebiift inAinfioB ¢8R be iSpinteitedideMidretd ®aly, lﬂ@d]u&iﬁg tas has a

plurality of 20 outwardly extendi ng vanes and

apparﬁ'ﬂﬁn% 8YFteIA and pdnpethpdg S%YF&F‘t inverHy esmbadimens @f Fbwreﬁent

inventidn akd 8&eEbbMBLId®. t he housi ng such that the outwardly
ext endi ng vanes nake contact wth the edge of the
substrate when rotating. [0010] In yet another

0 TRk RiHo SN g dge

[ 008?1‘ agES sugét ‘r:rg?germl%)hlr&ughﬁqé E% %‘ggéd recel vi néltré ﬁ

disclasdde The apparathg intlndgse lmsmgwtoacemu:sthq:@dgmf the subls@ate A

brlstlp Bﬂfe\f,g tulﬁgyn\lnéﬂ\”a%mr? {}{]cgf (J;lil%glld&g eitg?&g% Q’tag Hes tlh ?oec%t«?d \fvhthm the

housmgi Whe dblrrﬁtle bne;hdmrtgs venasd o‘Ehaaratzmiwg sha@ withintthe hbugisg and

. the ed 0, sppstrat.e.
atigndff s B Bpfeegf SRR Vs BB b e PhE P
when\mbtdtmgeﬁﬂrémcamaﬂmﬁng romthe. follow ng detailed

description, taken in conjunction with the

acconpanyi ng drawings, illustrating the principles of
[0009] T8 aR6E%E BinboAMEdH: | DEysteircr0dn 533&1 ¢ of a substrate is

PCT/ US2007/ 010929 4 BRI EF DESCRI N OF THE DRAW NGS
disclqsgg)) Fhe sheemipelndeohsuhsiratseyproréing ﬁe&wa% gepngyt the substrate.

The sy&ERT A8S fclifich Q%ri‘sﬁé bAWKYH1IERSE rTlﬁE lbl@ﬁlet&‘ﬁﬁpalﬁﬂhcator
conj unction with he acconmpanyl ngﬁl raw ngs. hese

lncluépﬁawmgglg @@mmddomelb@the@@sﬁ of they suhﬁtratp ned aRyisHe bossh
unit t& Qi af Qgﬁgs%raf &% ?a%rf% n’g lrll?#_fe BHish II@E Paéseﬁa(siu?ﬁ%'oqn

e rstan ures
outwgdmxtcmcﬁdg s'@m@rmﬂu ig npivatpdaom 4 tdtatstg diafin Fherbrstgdrath wnit

is ali%té@::’iﬁig% gt}e l?o“aufs&r Su la‘ﬁlla?% an§ %%t%nﬁ%lgé%’ﬁl | {en%kt? %tggt

Sum

In accordance w
with the\edge iofthe substrate when rotating.

{0010] In yet another embodiment, a method is disclosed for cleaning an edge of a
substrate. The method includes receiving the edge of the substrate within a housing. A
bristle brush unit within the housing is rotated in a direction opposite to an angle of
curvature of the outwardly extending vanes. The rotating bristle brush unit assists in

cleaning the edge of the substrate.

[0011] Other advantages of the present invention will become apparent from the
following detailed description, taken in conjunction with the accompanying drawings,

illustrating the principles of the present invention.
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[0014] Figure 2 is a sinplified schematic di agram
illustrating a substrate with a bristle brush unit
woeaei1s®do wi t hin a notch of the substrate, in PCT/US2007/010929
accordance with an enbodi nent of the invention. 15
[0015] Figure 3 illustrates a cross-sectional view of
a cavity in a housing containing the bristle brush
unit, in accordance with an enbodi nent of the
invention. [0016] Figures 4A is a cross-sectional view
illustrating a housing with a bristle brush 20 unit
cont ai ned t hBREEMDESCRIZMONOETHEDRAVINGYVREr dr ai nage
channel positioned over and under the bristle brush
unit, in accordance with an enbodi nent of the
0 n
[OOIié%l%nﬁwg ttlor%% % ge]atrbee %ﬁeteﬁt?oﬁl% rﬁ'ﬁ% {/\D’&lu g%l%?wsmg
descriptminntaken theonjatcsionweith ﬂmdcaompmﬁngi dﬂﬂv«lﬁg@ Thsn raleehwmgs

t bristle brush. unit n_25 anc n
should HoF e il G 19 VAR g B e EgRdRgne, Bul aredor
expldnbtiois hfid 18 GerdtaiimpemiyM th proxinmty head to introduce

a liquid neniscus on a top surface of the substrate

in accordance with an enbodi nent of the invention. 30
[0013]0@%8}%':1' &Lbrs‘?mﬁhﬁkh Héﬂehﬁﬁfé%%r%%hit?&tﬁ]geﬂxg&lg@'o@%‘?gh’ﬁ&rate

system.in accordance with an ~ enbodi nment
beforie pyeanieg Progesig @PPHSLB3Ibe Pebpirak? aowqmmrzg wwb an

embddrhAk DES(ERLET! ON [ 00201 Several enbodi ments for an
I mproved and nore effective substrate edge cleaning

apparatus, system and nethod will now be described. It

il be i o
o014 o SO LR NN o AL Sy s
bruslswmt remei\@kilwidﬁintah@s@l siitbe Sﬁbscraubenxaa(t@rdame otithean embodiment
ofth‘%nSt wel | known process operations have not

mve

escrlbed in detail in order not to unnecessarily
obscure the present invention. [00211 Substrate edge

| ean ar at us st.e and t hads. ar er ..
1001 R R g s R TR G BB Ry S | Retsleprteinipe
the bEi€té BARHWREtOIn Fcoriantswith .af.embodimentvMmBe inventibe

present invention, the bevel polyners deposited on the
substrate edges are treated

[0016] Figures 4A is a cross-sectional view illustrating a housing with a bristle brush
unit contained therein and an upper and a lower drainage channel positioned over and

under the bristle brush unit, in accordance with an embodiment of the invention.

[0017] Figure 4B is an alternative embodiment to Figure 4A illustrating two upper
drainage channels over and a lower drainage channel under the bristle brush unit, in

accordance with an embodiment of the invention.

[0018] Figure 5 illustrates a system with proximity head to introduce a liquid
meniscus on a top surface of the substrate in accordance with an embodiment of the

invention.

[0019] Figure 6 illustrates a substrate edge cleaning system in accordance with an

embodiment of the invention.
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wi th mechani cal and chem cal scrubbing that cuts,
tears and renoves the bevel polyners fromthe
wenbrtis@te edge. 15 [ 00221 In this docunment, aPCT/US2007/010929
substrate is used to refer $0 a thin slice of a
sem -conductor material (usually silicon), from which
m crochi ps are nade. The substrate can also be a flat
panel substrate, which typically takes on a
rectangul ar or square shape. [00231 Figure 1 shows a
substrate 100 h N and a notch 102. As
20 shown, the b?@e&%‘ﬁ Dk uigorms in the notch 102
[002(4r8kveral ehboditherts cfmﬂanatnprevemmixd heeke fiuedee shlcmrate edge
curvature of the

clean{ i ATRAHAL S SHIBP AT GHPY S PEVTE e Bt PO toroRvFR

howesaxb% 62¢ sxifl8@in theiast, €IOR QR Predint divedtioh hery lhﬁ?;xﬁl:tlced without
mer 103 is common due to the nature of the

somefoa it ghessrepEe sieiaiss Imather instansesa deleovst prasess
opera'iﬂé9§ Bé@é Kot Hiln idBscHeli QN Aeth A Gh §rcﬁ:lx‘ Elbf‘ﬂ) thetcgsrsgﬂfy HsBBRShe

of the 25 fabrication process. [0024] Figure 2
presept inysetieit.es a sinplified schemati c di agram of a
substrate 100 with the edge 101 and notch 102 of the
substrate 100 being placed in contact with a bristle
[0021rIndistratei adge Oleaningeppdratys, sy sterhaigidgetinals tarQ 0y ipertant to

e i S B 05 S  SHLB L h Ute n

presehOventiar, dlanbeteh @obuhgses déosited on diecdubiO2teafdgehare treated
... SuU hFl re2|IIutrates i
with W?li 1cat1 anu gﬁelahcai J%fl

si ngl e
St oirR AR TSP s, heby?
polyxﬁ&ﬂ;froﬁtnﬂiewwmratyedge.brl stle brush units 200 coul d be
nounted on the rotating shaft 202 to cover a w der
cl eani ng WO 2007/ 130630 PCT/ US2007/010929 6 area and

(0027 & thiR d%ﬁin@hte AtsubsteRe idNGed TOLEY toS théh HIdESIT alhti-od88uctor
effici ent cl.eans the edge 101 of the substrate 100

materi UgHy) P GO PR AEHCOA PHEOCHS R3S The substigty, cag adgp be
a flat neltslﬁﬁstpaﬁ& C\phﬂ:ﬂ 108F Bktdén QF%@A g%@iryd}psguérg%hhﬁe.
eposi t ed. Fi'gure 3 1 trates

Cross-secti onal VI ew of a cavity 210 in a housing 205

(002G Bt Phiisley RIOHBLitl o dor e nqiBh 965 RS] 4
shownhise ﬂmelvsltnoe}ymm §03 forins i2€@, nczmdl(l?g anderiheeoutbrecdgere and
back é.gée tcER/at&rg%%tﬂﬁeaé(?gce]i%q f“% & apnc% tra-{ I OH uesbaé:g

y Tésistan
unde:snﬁetcumtﬁm of\the yﬂg@ll OmoﬂaEbuhntnad:tel Q@ dﬁlme mbycermxrakxen eflthe
10 Pol | uor oet
bevel ﬁg}ll&rg%\m@ 15 CopHn yﬂﬁ%ﬁ%fag%g%nbnéa%on opere%mns and the

placement of the substrate 100 in various tools during different stages of the

fabrication process.

[0024] Figure 2 illustrates a simplified schematic diagram of a substrate 100 with the
edge 101 and notch 102 of the substrate 100 being placed in contact with a bristle
brush unit 200 mounted on a rotating shaft 202. When rotated around the rotating
shaft’s axis, the vanes of the bristle brush unit 200 contacts the substrate 100 to clean -
the edge 101 and notch 102 of the substrate 100. Although Figure 2 illustrates a
single bristle brush unit 200 mounted on the rotating shaft 202, a plurality of bristle

brush units 200 could be mounted on the rotating shaft 202 to cover a wider cleaning
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Pol yet hyl ene Terephthal ate (PET), polyvinyl chloride
(PVQO), Acrylic, Polyetheretherketone (PEEK), Delrin,
wdadeerabiesor Pol yphenyl ene Sul fide (PPS). O herPCT/US2007/010929
chemcally resistant materi@l s may be used so | ong as
the material is conpatible with any cl eaning
chem stries provided herein. The cavity 210 in the
housing 205 is a 15 hollow area in which the
bristle-brush unit 200 is |ocated. The bristle brush
2 te ti. .
area gnc{ gld xggfﬁméx%t Crlé(f?l{]n STa]%]egté %abr{{egs 158?6(% %{f%ctl&ﬁ{y cleans the
edgetlioe off ltlnesidbetrhlbll@f) amdlahyélﬁfﬁ-tmrmch are2e of &Ibtsuhsdritetlb@ such as
i ci ent, .cl.eani.n [ 0026] As
the R, 10B; Hert i op %Yed&’P mer 1S §PPRIE: brush unit 200
i nsi de the caV|ty 210 in the 20 housing 205 is nounted
on_a rq%ﬂ’ shaft 202, The vanes 201 of the bristle
10023, Figpre tiss agresspicatierRelivieve ght SRY¥I5P L hint Hhowing 205

contz3hink Rebris Vs @il H6D, aR dn %ﬁxbbbﬁné?ft of theBinvBititsi) THY housing
200 rotates, the vanes 201 wi | hit the underside

205 ig ysechiop ablagfd the bristle bish pit 398 g rgeqive thefidgedil s dhe
substedt¥ 1@@ Q&Séléﬁ’ﬁlné aYré hoﬂ_sh 05 ﬁ{a&%e%mw&ﬂer@@@ﬂy resistant

enabl es the delivery | uids, such as a cleanin

mateginksrches P obridiny idige |D1Fhlm§1er(mmrr@abemzéce&de%ﬁiﬁ¥yA h
Poly@ﬁﬁﬂﬁ&%e t(co&lhﬁn'i’i bl e AL PRELON 3 ﬁ&?grdﬂ%fén\éd' ng

e vanes I's mnede up of a porou rral slch
Polyetbylept Jnrsphthalame (RET ) pobivinyil nlalomlp (BYRAL Adryilie, t he

poy ekl R B Sty BRSSO

chentitrdlyoresistanemateynimls may be 2061 snalmng @s rtlmmu'eadlahrsdcompauble with
r.epl.aced, .thus st]le bru cons

any IG5 Sipmibhiss proviagd héeit o 3in Rty 2 imshe BofREUORY: &

ho]loﬂiﬂiuea ilvhich e dtictiobhat umittﬁtDIOris tovdteidh rEneirtslic brtuhﬁmlt 200

tle brush uQ#I 200, clud he v nes igﬁb ak

i orfghis g Shag PORE G PHHARS SSRGS VEIGH CERP), 2 ottt make up

the baibil@Bhi¢R uh@206 dothd iRGoRRMEWitRGhy SiYstrafe3] motr BEr et ichaRing.
of the WD 2007/ 130630 PCT/ US2007/ 010929 7 substrate

100 during the cleaning process. The distribution of

[0026N& s APEAB 8 n TaEGE 32 khe G RuARAPPO® nsfRMLB Bavity 2 10 in the
uni form The anbunt and nature of abrasive naterial

housiigs3(5 ip masgiad ooy gofating shadt 2. sthevaneg 3A1 @hthe brigdlettrash
unit 2’(%15% ngq&%dquoﬂgpte@ght {bbBice Bf‘{ﬂérs%%)gtfrat& h80 QFLH ak the brlstle

eposi t e anmount of rictional contact
bruslt hmt 20@ rotatsactic yanes Eﬁir‘apbhlt the welemstidpwir{age edge ofrthiehe

subsg%g 9 06 QA‘ f(ﬁ'gﬁJ ef IQfgl%B? 9 os t@g la?ép S‘Efx?&qftle LzQJgg %ill EB@

rasive na Ie of
enables ims/ delyerhef Huis) such asa cleanmg chemistry that aid in substrate edge

cleaning. In one embodiment, the bristle brush unit 200, including the vanes 201, is
made up of a porous material such as nylon with 1 micron alumina impregnated in the
nylon. It should be noted that the bristle brush unit 200 is configured within the
housing 205 such that the bristle brush unit 200 can be removed and replaced, thus

bristle brush unit 200 is a consumable item.

[0027] In one embodiment, an abrasive material is distributed within and throughout
the bristle brush unit 200, including the vanes 201, to provide greater frictional

contact and apply more abrasive force to the bevel polymer 103 on the surface of the
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pol ynmer 103 fromthe edge 101 of substrate 100 w t hout

scratching or damagi ng the surface of the substrate
wae@7/1bmw3one enbodi ment, an abrasive material POBUSIAZ010929

a 10 hardness | evel greater7than the hardness |evel of

t he bevel polynmer 103 but |ess than the hardness

| evel of the substrate 100, is used. Keeping the

har dness | evel of the abrasive material greater than

t he hardness | evel of the bevel polyner 103

facilitat h bb
s PR DL 8 P AP, A
can bk eamslon®br edir esuniforrat Bid ahourit rantl hiature ob abhama tmagéridlhe

TR BB 5, SPRU o2 805 1 S ol

natur&Bf ﬁfd taalveupﬁglmleﬂ déﬂds& aB AR AmBOGt dfTELtickel tcbtnam then is needed

oxid zirconium oxi % (ﬂ? Mohs) ,
to scrgpe %ﬁdﬁbe&lyglier ﬁeshthswa% 19 and notgh Q@ Of the;spSEpte; ¢ on
(7 Mohs). In another enbodi nent, abrasive materials

W th hardness | evel greater than the hardness |evel of
[0028] hEhesaliyagiveamatesial isrqhgeen sipldhafdbis capnabls of serapng the bevel

polyng ' ﬁ]&mk} é’ 9(11 e Ig(ﬂc s O E@eﬁte Yod %ﬂﬂ&u&%fﬁ&lﬁﬁg AL d%agmg the

amagi ng e substrate 100
surfa¢raofithe ssbstzay@IOQ;f Ingdneagnivaslimgn i abrasive mﬁpsal that has a

hardng% %gze{%%éteg E]ha%n E@e %ﬂgé@%ﬁ&gﬂg ’é)é‘ El?‘eslgegltde\'ﬁgl%&neﬁ ki ?3‘ tbufl elg/? Hﬁn
the harldnessi lees! ity subktratg 360, isrusediKeapmiidie ﬂ’@rdnesmblvgh@f the

N8 By R ER B I B i

in the sh:eublhn'g ahd eerbhowad bf thei tev2Diolamer ¢Oh fnogustm@tramtddgaﬂ 01. The

t . nbaqdi he b |
kSRS ST e B SR, B0y
abouti®Mdledin@yabbtie7 Muhalonnite MdlafHardid3s k¢als UBRarapleayf hbrative

the direction of rotati of the bri Ie ni.t .
materiglysed in this gmppdigient B’ﬁh&%ﬁ%ﬁ‘%‘@ Pgde tlro ég\?&b@ﬁ Zfeonium
oxidd (¥e5 RIS o fanforphicis lé[lﬁ:oﬁfox'idke(G/ﬁﬂ MRS, akd ﬁﬁ&o@@ Mohs)

rotati onal di rections may npl enent ed as | o
In anpther smbgﬂnr@%r%%v(mmﬁter@l%\ﬁ% bﬁréine%ﬁleﬁedl&r?@erc@ﬁ? é‘eﬁ

hardﬁ@sg Rvher ﬁg Qﬁbé?lfaté E@u&é&%a@@tb%e& th)v%‘fi) %ﬁﬁflh ?érﬁmlh% bevel

ceanlngt eege of the substrate . shoul
polyrappwébputtsetatetting onidrnaging theounripae of &ecﬁubtsmte V8fed hezol

R T e R S
abouPEMeIE20d 7 BIbbY 29 thesMmlry hexdnesdricsles Hapenple of abrasive @raterial

used rég]é o&g{)&iﬁ{ebng%gggeﬁ%g%y(gk&n t el ed such that the

under si de surface

of the substrate 100 gets cl eaned.

[0029] Referring to Figure 3, in an embodiment of the invention, the vanes 201 of the
bristle brush unit 200 are configured with an angle of curvature. In one embodiment,
the bristle brush unit 200 is rotated around the axis of rotation defined by the rotating
shaft 202 in such a way that the direction of rotation of the bristle brush unit 200 is in
a direction opposite to the direction of the angle of curvature of the vanes 201. Other
rotational directions may be implemented as long as the bristle brush unit is capable
of making contact with the edge of the substrate 100 and efficiently cleaning the edge
of the substrate 100. It should be appreciated that while the curvature 6f the vanes

201 and the direction of rotation is specified here, this is not meant to be limiting as
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5 100301 As shown in Figure 3, a fluid distributor

channel 301 in the housing 205 introduces cleaning
weberiisicsy to the vanes 201. In this enbodi nenPCDUS2008010929

invention, the cleaning chem stry is conducted

through the fluid distributor channel 301 and

i ntroduced into the cavity 210 and sprayed directly

onto the vanes 201 when rotating. |n another

enbodi nent of the invention, the quid di stributor

C n f the rot n aft
any s FB0F SR AR AR S POV AN 8%
bevel Polyghérel 03ddpobitedin the @ danillediusface bithedubbrae gbogetst he
%ﬁnes 201 while rotating. It should be appreciated
cleangthat the fluid distributor channel 301 can be
posi ti oned anywhere in the housing 205 so long as the
function of introducing cleaning chemstry to the
10030} feshovain Biguterh aBHiG HisEipramHhATAPL 30108 e hAwting 795
mtrocﬁx%@@@l'e%n& Qﬁé‘i‘n&hﬁryto (7038 %GQH 064, M‘ bfis Eﬁ%o&ﬁnéﬁ@ B? thedfBVention,

acts as a |ubricant on the surface of he substrate

the clggming chemisgyiis t:@nduquﬁbrouﬁhémﬂmﬂrﬂlétrlby&réahawl yheand
introd]ulgg’d i %E&t{ﬁtgﬁz 1@?&%&%@%&;& Qe By Shf%atﬂé @Qné&w @E&V rotating.

orces provid by t bristle
In ancbih@nsctmmdlmezoaf he dryestigoythe fled db@w@tomapn@lrwﬂoaay be part

of the[drg)gag%?t %gft%ztalﬁﬁ ﬁt%cfu%?? eioélelnnﬁé %Hglﬁ s'irg:(frireégw u%t%Qhe bristle

oime éxanpl es” o eani n
brushhmnamﬂ aretidisipibuted theuigboutahe veukepe2 031 whihe rcgatptg)deghowﬂ be

appre&yggecg@e nt eg‘gfsgrf-ﬁ‘g r cé%ﬁg!?llég)gﬁaa poggloodr'l% % t g ggr%lil;l the

housing 6 sodbxlis th%’oﬁlﬁmoﬁbﬁmttr&?ﬁﬁﬂg/clmlgg t:hﬂfustkmm theay dn@s
o R L Sh RS b AP0 000 DS A

vanes|Z01€4d1889h fibrieant RDthElaFrace/srt thk Bakbgaed aftalso assists in the
drofylanlne Di wet(glfornanlde Di wethylacetanlde
breakﬁ@’f"ﬁ)ﬂ &GEFMW%% ‘Eﬁtbﬂ“;?b‘% PEPASHES to the cleaning chemistfy

alongRPItY R mmb@td}uéseﬁ%wdeasyrﬂﬁe bRstLuON LER G0BBESKs down the
nia sol utions al so contain about 0% to about

bevelgplymantii dﬁﬁomt@rbw &@ svefagp afitheaybstntapBdt 50%

Hydr ogen Peroxi de. The am ne solutions may al so
i ncl ude about 0% to about 70% of 30 Catechol, about 0%
[003¥] Samoexarmmpies Pheawling ahwunistrosothe muobe agpiRdAmibhi um

T T e i
0. 049%1 owabéut 400G by evelght ok Hydmg'enyﬂlzxt@leitq sledenizéd watrnsihogt 1%

to ab? % /gédl g tho%ﬁeram%t ato cg Qe& %a&@q(%bo{f{ f‘y q[) about 00%

Power rainage c annel to recei
by wé¢ighDoffone or more amines 1nc1ud1ng Triethlamine, Trlethanolamme

Hydroxyethlmorpholine, Hydroxylamine, Dimethylformamide,

Dimethylacetamide, Methyldiethanolamine, Diglycolamine,
Polymethyldiethylenetriamine to de-ionized water. Ammonia solutions may also
contain about 0% to about 50% Ammonium Fluoride or about 0% to about 50%
Hydrogen Peroxide. The amine solutions may also include about 0% to about 70% of
Catechol, about 0% to about 70% Phenol, about 0% to about 50% Ammonium

Fluoride or about 0% to about 10% of Iminodiacetic acid.
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the chem cals and particles fromcleaning. The | ower
drai nage channel 303 is located 5 inside the cavity
wQ@i@7asesr the bristle brush unit 200 so that P&EUS2007/010929
chem cals and particles red eased during the cleaning
process are directed towards an opening of the | ower
dr ai nage channel 303 and renoved. In an enbodi nent of
the invention, the |ower drainage channel 303 is
positioned in such a way that the opening of the | ower
drai nage channel 303 inside the cavity 210 is under at
| east a portion of the bristle 10 brush unit 200 so
(0032 lhed sHoWh i@haghfeai Shabal ity 10 1ﬁ1§as t]ieﬁlh(ﬁﬁ&i%dZd@HﬂidF]lﬂgttlgtthe bristle
cl eanin roce are capture ved. The | ower
brushpnis iAo §AoVET Grpuege P@ | 308 Feeccatye ang rgove

the ché%ﬁbibl%ﬁ@ %ﬁﬁ;lésofr@}hlc@éunﬁfgf I'nieemtvef afmﬂaage bhnhdlB03 is located
articles and chem cal s, ralnaﬁe channe

msﬂ%@l@ caxiy B0 yadsnthe I]?Elaﬂ%lhm @flé ?109 smt’éatﬁaag ¢gicelsindo

partidl3ledSed &J}ﬂlg me%iéagmgq;rOE&gayé &ge&éwmv@ﬁ@ a@Bfening of the
particles released durugg the cleaning from 15 under
0

lower drainge¢ sharmeb 03 And) pingo Ip gn gatbodjroeg It the Hyesidony he

sl S 046 3900 AT B TR e

drainpges¢tanoelei3omeide simeicavitgdeX] Otik ondgrias 1¢ast dpagion afrthe brigde

b . . )
sS850 PRSP R Do
are capmdeddﬁd rﬁmouqstp eThallozien dg&na{geamlalahelm it 0pemugelye:oamtbted
nove the c r es r ur
to a vap R Ry BIGH sERt Bn e imaB R 16 RRrioly EA0 cgeidald e
loweP@airfag® BRshiRY 803 bﬁl@b@pbﬁﬁbxﬁa&ﬂry&fhew’lm thE (Beusmg 208 sb heng as
cavity _ 210 so t at tgﬁ@;henl

artld
the fqngrlglagémﬁ‘f%g Shice [yt Fermy e seased b inesdtaaipe from
undett ©édide BRusBAMM 20 ©9fmet! he Upper drai nage channel 401
and renoved. I n an enbodi nent of the invention, the 25
upper drai nage channel 401 is |ocated tangentially

[0033]VﬁFurte§ QASé:HJ 48 @u&ftraté%%voswfatnbﬁ& Sfa Qoutﬂhé %&i{h 4 B8stle brush
icles and chem cal s rel eased duri nﬁ | eani ng into

unit Mecoapﬁemdq@lerﬁm ene changglsrpogitionad gee er fhpjbristlg brush
t s
unie. 04ty SRRGT o ) R ARG R0T g b

bmsmr]mt Z(Zf)ﬁlrtgm hmthlrrtqs anhh@pMimge channeh 40 ppraceiyeand agpove
) 1
the ARERE PSR R R i e S hishEEShyrer 0

is poditianatgier ciabrigle BHadh wnsit 0@ rna;tdevthb yacionAEE s@that thea:hemlcals

ffi t
and BRIl e e a BT et S et R pging of
the uﬁw diaﬁa@ﬁcm&el 40NGd emoBer B ametbodieins of thedfiberfiion, the

upper 3ra9nage c anne Oggsolycg’cg ?%%5%@%%9%4 8}1‘ agczegof tl}eosubstrate to

direct the particles and chemicals released during cleaning into the opening of the
upper drainage channel 401. In another embodiment, the upper drainage channel 401
is located inside the cavity 210 over the bristle brush unit 200 such that the opening of
the upper drainage channel 401 inside the cavity 210 is over at least a portion of the
bristle brush unit 200. The upper drainage channel 401 is operatively connected to a
vacuum source to allow efficient removal of the particles and chemicals. The upper

drainage channel 401 can be positioned anywhere in the housing 205 so long as the
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function of renoving the chemcals and particles
rel eased during the cleaning process fromover the
worowtb&3br ush unit 200 is net. [00341 Fi gure HSI/US2007/010929
illustrates a variation of ibhe housing in Figure 4A
As shown in 5 Figure 4B, a pair of upper drainage
channel s 401A and 401B are located inside the cavity
210 of the housing 205 and positioned over the bristle
brush unit 200 so that the chem cals and particles

r ni ro ess re dj
funcef GEAREO N bRt fals SRS (ERE Blfndibleifne process
from okanthe [bsisdO hrush mohitAW0Bs amd. r enoved. The upper
dr ai nage channel s 401A and 401B can be positioned
anywhere in'the housing 10 205 so long as the function

[0034)f FigerenB fIthstrafes @heifiatiah 9f eftthdveinlgi if IFegure eupe aA@ dhown in
duri ng the cl eani ng process from over_the

Figung Ak 3 3 o upper feinage chagrpls 1O apnd ARER ar?dlﬂ&?ﬁég%slde the

cav1t§ hap e kh% wm%ezossa%ﬂ ,;dartuﬁfea BGLd the b&ﬁﬁ@ualsh%ntm so that
hem cal partlc es fromover the bristle brush

the clemmcamgd pialc{lmgsfﬁs%dmna@s iclgaaing profesgiredizecteditowards

an opﬁgglgig e% 50# @e%&g%{@gg{agg Qhalﬁfelst&ﬁﬁl @Eéi]@ Bnd mO\éed The |

I ntroduce ui ds, suc
upperidrairgge channeds 401A @nd datBcan be phsmsnecgawdwse i thedgesing
205 b s Ih%rfuﬁ& cIn vgr%ethg %Eé&[cgfsean%?p%rtlgigg efls% %E&I ﬁut%rlg

gas% are |n ced € top surface of {he
the ch;abisagnmb@saﬁorrt @varehe:)blastkri;rush erit 200 i<inetri Addiyionalhmper

mak h th
dramié%cl%?nnglstm?e}h e f% e% céBIeerF}ngeal ol%rtﬁ?] ¢ oehmlcalss an g pa?tlcﬁes

eant

fromtdverﬁielhrdtlabhs;hamim(fd UI d curtain to prevent any
material frommgrating to a top surface of the
~Substrate being cleaned. It should be appreciated

[00351hag ilagtrhied i6 Figdre 3tfid Fgliretdat,iiA gn eaRodithént@Flthd ivestion, a
assist in the reg&aval of cl eanlzr;?% chem stry from
nozzl@r?&Stlagmya‘?efdéeénwd‘fqﬁ Wb Steihpede-19nized waish Pr ##Rs, Bch as

gasecfdﬁntrb S8 Bﬁﬂoocf]toptslil?fae@éﬁh% sa0SUAHBYOE YREAuldR 02as are
ui ds, Such de-ioni zed water, or 25 gases, such as

mtroelas@émso tictten g@ﬁ@cedﬁttbe s¥hstraispl 09 toframeve any Rlsaning chemistry
that rﬁ%&bﬁ{afcé‘ Heir »gé hgﬁ t(f> h#é tg?] sBffa e%ﬁ%ﬁst?%g &@b %IQPHE tﬁ@&gaﬁlﬂg
cle 0 as 1o

an the surtace e su strate
procashe freold emblediment, dhs Byideaats asonfuidi dur@imiot mewm anm paaterial

i f S

from HELAAE 13 hi GuTHRRE B Sy A S B b
apprécnted thabpptheaubsrao id mtegmgs céntrifiigs] fisbewild agsfidtiie iterempval

[ o st in th enpv.al
of cléaﬁ%nﬁq&%@ﬁ ‘bﬁ%ﬁg’l thg t(&[%g %cg t}g%sq%%g’rat% gae ebod}me\;\rlg of the
1nvemroﬁ10tﬁehﬂ>ztk3[30§ unfgteensedl td heray dinsdsy suica as]c&@mniztedsﬁmeﬂ, or

reciated that t eI| id.or n

gaser, Sp R FAer i st oty e s airpide o e b ATl fuids or
gased ©ag hlﬁ,ﬁ behgtdvReeleim thel Supfatel 6f e ubdtrdtd €0G HHFingals@hese fluids
or gaggsdairg cgmpatible with the top surface of the substrate 100 and the cleaning
chemistry used. The nozzle 305 can be placed anywhere in the apparatus so long as it
is able to efficiently introduce fluids or gases which assist in the removal of any
unwanted chemicals that may make their way onto the top surface of the substrate
100. It should be appreciated that the liquid or gas acting as a curtain will reduce any

possibility of a chemical reaction between the top surface of the substrate and the
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WO 2007/ 130630 PCT/ US2007/010929 11 cl eaning
chem stry, by preventing any mgration of unwanted
weberTiiseBs fromthe bevel edge to the top surPer/@s2007/010929

[0036] An alternative way afi reducing the presence of

cl eaning chem stry on the top 5 surface edge of the
substrate 100 is to provide a liquid neniscus barrier

at all times during the cleaning process, as

iIIustrated in Figures 5. Figure 5 shows the presence

cieanfe el db el Y RikE Dl RS R AL

bevei erdgectdmlma tog sarfacgqui d neni scus over the imedi ate top
surface edge of the substrate 100. The | ocation of
the proximty head 500 is not constrained 10 to the
[0036]0Aﬁtalteﬁ1at1bé wayroattr@cmcﬁﬂg fhie Puiésenbe ofltlearih® ¥héthisitylv@ate top

an_be | ocated where within the usi.ng 205, so
Suffa%ﬁggea%f the sHSEa E0013 1 RO B aPidmeRSeHERagt aghHigpes

durinlghBe b]’éﬁﬁﬂgfﬁ@césé’ [as S dtA%EH BORIBuRE 5t FesrdBSdhbls@hd Bibsence

I'n anot her odi nent of _the_inventjon, the proximty

ofa Rfeérammbea@aﬁ@%@'er thedordufacq srgesiWeotshe prpstrais kQlkia the
hous@@d®5%hat Jxﬁhemsiﬂg§&5<§ﬁ§a }98id hbRisbdser! tﬂ@iﬂhﬁ@d{&e top surface

provi des a continuous barrier over the 15 i medi ate

edgetc@ thessubpigete 160. (The legationoditlee m@@uamj headedUhisgiof mgnstrained
of
to thE|RFRLDANSRERIT el . Aokt i SDolch bRSodfed!
anywhgbswithingth¢ BOusifipd0freniages lbasrahl@to intrhdrege lpruad emendscus
> P . i ‘

over il SAGH L@ lop S{ERTALE B MEARE 16075 Bhdtfpiibodiment of
the imwlnﬂbn,athe pldXimitythead 590 cartetocagddanixgside of tHessurfape edge of

sybstrate 100, The prox
the sg5iafc g Thq a S it Py T UBEA PR o T St
lmmédlqaltsk; stk ofshalQrbis@BicZ0 amat;ﬁévenwanyf dleaning OREhRaY Or
otherﬁgvm%glg%g}rg K rfgﬁnto %lt%s Hﬁethlﬁ %&Jg{qfagg edge of the

substr£0 R 00PTha s 8&&1&' thils, l @&dﬁ@eﬁi@kter&hﬁmﬂk@%kéﬂ thé dl@%%g
500 has been described in detail in other co- endj ng

chemiginy andgxnosedmetal ings pregendon the fanpfihe sapstieto PO zlzsereby
redudifl® azl}nagafo e %ﬁ g&m@ JF I OEIRERN 001 tﬂerp@&a%ﬁ%y h&udtdme

proxim reference can be made to an exerrpl ary
lnclugﬁ%shemap@blh@ate copgngrusky insedussligwid , such asdg-iomizedovater, to

oy SRR 2 SRR R B

optimal drying agent such as 1sopropylalcohol are also included. The proximity head

500 has been described in detail in other co-pending application of the assignee,

referenced below.

[0037] For additional information with respect to the proximity head, reference can be
made to an exemplary proximity head, as described in the U.S. Patent No. 6,616,772,
issued on September 9, 2003 and entitled "METHODS FOR WAFER PROXIMITY
CLEANING AND DRYING."

[0038] For additional information about top and bottom menisci, reference can be

made to the exemplary meniscus, as disclosed in U.S. Patent Application No.



10

15

20

25

30

30 [0038] For additional information about top and
bott om neni sci, reference can be nmade to the
wezemnb@sy neni scus, as disclosed in U S. Pat erCT/US2007/010929
Application No. WO 2007/13Q@630 PCT/US2007/010929 12
10/ 330, 843, filed on Decenber 24, 2002 and entitled
"MENI SCUS, VACUUM | PA VAPOR, DRYI NG MANI FOLD. "
[ 0039] For additional information about nenisci,
reference can be made to U S. 5 Patent No 6, 998, 327,

o AL AN AT

Vardr], Qdlvilvg MENIBOLIS!'" and U. S. Pat ent No. 6, 998, 326,
i ssued on January 24, 2005 and entitled "PHOBIC
BARRI ER MENI SCUS SEPARATI ON AND CONTAI NVENT. " 10

[0039) Qﬁtﬁ(&ddﬁmnaaﬂﬁbﬁmml abolf ARt %feﬁata@el bart B@nﬁﬂ@)fd) u.sy
cl ean and ry syst eﬂ) reference can be nade to

Patens Moo G108 147y 15y @ aIwaty @@Oﬁr@n@wentﬁ@Mﬁét%@pSmND

sysﬁﬁﬁﬁﬁlwéﬁ% OEEYSINGNA ReANIPRATE USRAE AP ¢AMIC
FDARY PROGM TV FEADS  FOR ST NGLE VARER CLEANE NG

MENAS\@UISRWII@J"S Patep Dol . KB fdCeissudd druipnuanedd, 2008 @gé entitled
PHC%I?gugst rate egésgj ga% ng sty@ﬁem a‘téaﬁ%@?at ed in

Figure 6, includes a substrate supporting device and

r i st.l.e rti deyi.ce
[004(@ Or. aéld attc%ng ngéﬁa&fegmaa% 9 {he roafmﬁlﬁg% Sg g{égg tagg g %ys%em,
refere&mleeaaheﬁ mdderte an Elkemplivg Eymm deserjitpdrih ithgUdse \Hatant No.

' udes ir of drj rgl lers.602 distributed al
643300, 35584 B ok B & 2003 and <wliige PERRThBhY PROKERZR sibs
FOR S1ReLEeWerERWLiNntdn@npWinstivgt'e 100, in one enbodi nent

of the invention. These drive rollers 602 fit the

profile of the substrate edge 101 and assist in

[004qpmgnten@ ill3@atey B ledad EledfiBgal Oendintode RxMIIAGnEN T Srarent
areas_of _the substrate edge 101 . to the bristle brush

invenign: Thesubsiats edemelcang Sytipm: poliusErgd HBgurs Brigciges a

:
e o OLE ML ERRS T i i

PYOV‘tdhé 1o resgivs apg suprorbthesubsirase oprme@mmt?n%rﬂwswmte
suppﬁggmgc e 1n<gﬁ§é§sa %Jtp Qfddve Rﬁleﬁ"@(ﬂ ﬁt@‘{;—ﬁ) R er

so I ncl udes one or nore sta eel
circugdredts of thipstibsiratt H0Qta teecive touedger KHod thé sulisgrate 100, in one

embodlilrpxglt c?fttge an/%huEnQ ﬂlgs@ ciﬁvzc oher% &Q%ttﬁgﬁteoﬁle of the substrate

edge 101 and assist in spinning the substrate 100 around to expose different areas of

the substrate edge 101 to the bristle brush unit 200. Different configurations and
positions for the drive rollers 602 are possible. The drive rollers 602 and the substrate
100 could be rotated along their axes by use of a motor (not shown) or by other

mechanical means.

10042} The substrate supporting device also includes one or more stabilizer wheels
604 distributed along the circumference of the substrate 100, to stabilize the substrate
100 along the selected plane of rotation during the cleaning process. In this
embodiment, a pair of stabilizer wheels 604 has been used. Different confi gurations

and positions for the stabilizer wheels 604 are possible as long as the stabilizer wheels
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30 100 along the selected plane of rotation during the
cl eaning process. In this enbodi nent, a pair of
wata@biibicaer wheel s 604 has been used. DifferenPCT/US2007/010929
configurations and positiams for the stabilizer
wheel s 604 are possible as long as the stabilizer
wheel s WO 2007/ 130630 PCT/ US2007/ 010929 13 604 are
able to stabilize and nmaintain the substrate 100 in
t he sel ected pl ane of rotation during the cleaning
ess 4 ded
604 aif SRRt RPE i el b st tBls, RO EE LAt pRREYIC
I‘Otatl(hf dsling i ¢leatiog proveksides a housi ng 205 and a bristle
brush unit 200 inside a cavity 210 in the housing
205. As nentioned earlier, the bristle brush unit 200
[0043] A bf&Ebrubh @f)plﬁ:aﬂirliﬁ prdvidedad thelt@drsidy of esubitige 100.

vanes 201 and nounted on a.rota 202 so. t hat.
The bR b8 8PDREIT EHGebf POES BT BN hrPe Bpisa a0 tnside
a cavx%om(ﬁﬁlt th\é"lfotlsfn 205088 donel ehNRr SHBBFiEAE Brubl @it 200 is

shoul be noted that the bristle brush unit 200 is 10
made ggef @g{h%&twf oitivardly ehisudingyapes2@L e Ryntedipe a rotating

shaft @(52 §J 18t HeUshed 861 020 trRhe BRish S IRVARD ar@@céﬁ%t%ﬁﬂj the
a newer and fresher bristle brush unit

edge {Qjoqﬂtpe Aulpstrate] 106. st showld de notedthat th@@’ﬁﬂﬁbﬂ@éd’é‘@szoo is
conﬁ%.lr&@@lltﬁ% %qméé{n%n 05 %th & thé le telsh @it ﬁ@@ o bé%ééﬁoved

ush unit one’ odi ment, a nozzle 305
and repacey vath 4 Sewnr arotifreshef bustblsbrusm ©hit280de- i oni zed
wat er, or gases, such as gaseous Nitrogen, onto the
top surface of the substrate 100, is provided within
[0044] h’eﬂbMismijpuﬁ&&haﬂ}m 300 iatreduc8Oblensing aperpistrychtosthe wanes

201 of i SeE i B AR Tt ottt PR ot Py T

mtrodfaaaﬁh&rs &iﬂhcuil deeiohizell vidier, bﬂgze;e& isa6h aﬁgas}@bﬁs(NﬁlﬂrdigEnheﬂtdt
00 to introduce Ii |d ne&&@cus Ia over

the t°p SHERE e Ethe SPPitAs é ipprovisd within ‘&‘E?é‘é% %‘{’% Togpnozzle

305 M@%QQQ vaf\iny m@ﬁresﬂs’ueé HRgR S BNl if8dduRes bheomedop
over the bristle brush unit 200 and a | ower _drai nage

surfacerffithe pulstrate HY). t Aberaativeludp appiher pmpedingeng ofi the igKeqtion, a

proximiy eRg 5@9%‘ 1&%@&@8 haﬁildtrﬁerﬂsé{ﬁqw&%‘{h%‘?nﬁ?&ﬁﬁ& tdfsurface
renovi ng the cl eani ng chem st ry and £lart| cl es
€

edge pfthe gylsirateil 0\ is nrawided.c Ami yipep dpdeage chaepal §P& pogitigned over
e oA ot gty el Bifeayprac e
bristle brush anit@i00mndisach gefectsidde aofactim soutestassisicin TG@OVRg the
cleamn% hgmlétry éxﬁfpe[rﬁgﬁg Qélez%fed %luf’ ﬂE ltl{kgclget}ﬁgé f)l‘d’c\éssaﬁlgm over and

under the bristle brush unit 200.

[0045] Optionally, an underside roller brush 606 is placed in contact with the
underside of the substrate 100 to assist in the removal of cleaning chemistry and
particles from the underside of the substrate 100. The underside roller brush 606 is
made of a porous material such as PVA. The underside roller brush 606 is rotated
around its axis along the under surface of the substrate 100 using a motor (not shown)
or some other mechanical means, to assist in the removal of chemicals and particles
that settle on the under surface of the substrate 100. The rotational speed of the

underside roller brush 606 can be varied to provide for efficient cleaning of the
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particles fromthe underside of the substrate 100. The
underside roller brush 606 is nade of a porous
worrdernB@Bo such as PVA. The underside roller bresihvuSth%7/010929
is rotated 30 around its axis along the under surface
of the substrate 100 using a notor (not shown) or
sone ot her nechani cal neans, to assist in the renoval
of chemi cals and particles that settle on the under
surface of the substrate 100. The rotational speed of
nder.s de raol | hr us can.be varied.to
undersylf f B FHERIraE (0Bl (lrarihg B R s FoiohE PSS 300
underSIdE/rbiBA08 410806 dSing b4 1uid dﬁhﬂblﬂ@f ¢Hanhéiahfaiphtthaindefide

ni n hem str ybe intrqduced .into
rolleﬁm &6 TQ%&P@PH% chefisyTe %qvbreﬁaaloa.agfl@ﬁ%m‘? the
chem§daBBRegk-doRmOsthrtiE18s tHAE Sdtaé 68 the ﬁiﬂde@sﬁd@ bEER s0B8&iratd 160.
cl eaning chem'stry provides the |ubrication and
assists in the chem cal break-down of particles that

[004?e He@hmotdjé‘a#ﬁgé‘dg%' ﬂﬁ d}fa @B&r&ﬁb‘b@@ ﬁ@é:ﬂ)]é—lggd 115%1[39?48“&%1 in

met hod to cl ean an edge -substrate 100
one egibedimenddwith refieecnce de the qysﬁem lllyﬁféate%bﬁ}mﬁ I thisy

embold pflgl{tefﬁ%%uf)ﬁreftg'?s 1%}5?:139%% @B{T@& 6 a sﬂgﬁbt@fgj‘lrge(ie@lce adid a

enmbodi nent te 1s rec
bristls bp;sbrapelicamr s a@ubp@tq the gdg@Wb ef thagubstrdie 189 Thp bristhe

brushazgjg) 1c§1§1‘ g—g:lﬂcfefsl %fﬁ?% 703 {on%c the %eqfOIthQhéémﬁ{rﬁétl%o

rush ap I'ncl
in a padtitsilarplE5, Thechousiegy also inhhldesig ea\mfylztﬂ withén whizhta tristle

orus ety BN R oRHER Tanas PR 20 D BrSlsr Tabfiue

brushndih2GuiswacEtyd ex heorting shED2e2 §uchrtast)the@inéss201 are in

ved. . The bristle bru it 2 nt e
contap Ly i Aaral0L S5 SURTARIID VRS (15 bEistS GTosh apyigator &
appli€O BEledpé 101 bhtheadBoak@100f the substrate 100 when

the bristle brush applicator is 15 applied to the edge
101 of the substrate 100. [0047] The supporting device

[0047]"EY, oﬁm%adé’w&fméﬁlﬁgé & pdie Bf mSﬁ&ér @Qéelg 805 Wﬂﬂi’pbrt the

the strate 100 al ong a sel ected plane. A pair
substepte @@0 al@ng@r@le@@zi plaee S @sirtod drivg gellers $02 geceiyps the edge 101

ofthé het %Oja%r@ ie SRk ﬁs%?{ehﬁlosddbéé fidlsR1etd ;ﬁéﬁ&“%%@zle

ecte pl ane. nozz 0 305 to spray or 1 ntroduce
305 tb Ismad omnntgtablccrthnd phgas @po thertopsuriate efibe subsirata 10 009

o Py AR B EE B es U
substmte)m mtedidedl é]ieanmgg clieemisisy rsyappkeéppthee\(hnemzt)hef tharbestle

erusti 706, et Qoo BT it A, APBIZRAR et

chemistry to the vanes 201 includes introducing the cleamng chemistry through the

fluid distributor channel 301 and spraying the cleaning chemistry directly onto the
vanes 201 of the bristle brush unit 200. An alternate way of applying cleaning
chemistry to the vanes 201 is by conducting the cleaning chemistry through the fluid
distributor channel 301 into the bristle brush unit 200 directly and then distributing it
throughout the vanes 201. The cleaning chemistry assists in lubricating the surface of
the substrate 100 and in breaking-down the bevel polymer 103 deposited on the edge
of the substrate 100.
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chem stry to the vanes 201 includes introducing the
cl eaning chem stry through the 25 fluid distributor
we bannele3B01 and spraying the cl eani ng chem stPgT/US2007/010929
directly onto the vanes 2Q% of the bristle brush unit
200. An alternate way of applying cleaning chem stry
to the vanes 201 is by conducting the cleaning
chem stry through the fluid distributor channel 301
into the bristle brush unit 200 directly and t hen
trlb it throu t . .
[0048$I eafng© H}Iﬁﬂrﬁc%sgsﬁg ?Sﬂ% Bfuu H c 0|%n1 &9 %%sal?l?galéseaxls
at a velocidP vl hﬁtlﬁtﬂhb siahed 20 ]lﬂﬁkﬁngd:onfacbw&h khegd ghoviithe lsebdbemve 1 00

. .pol ymer 103 deposi the f the, substrat.e
whic Gebihie 356 7050838 HF BeTB0TE be9ered B s Bon. In
this efAbotiiert BE (1 BROMREG, ﬂsm&m& brﬁénsurbf’s akis@flRotasibn i t

200 is rotated alonglts axi s ocCi

perpepgiculps i thezyriape Rt g subaie ¢ 00, Bhe F"ﬁéﬁ’éabtéf Kl 0 the
substl%ﬁf@ Y ﬁ%@dyliggn WY sefeckéd ;IBIQﬁ@&f Ratdhn AR VRGOI¥rs\WD2 provide

al ong he "sub S rate's sel ected | ane of rotation. I'n
the foreg for ghehwipstrater 09to retate aﬁ%&the@ﬁlectq#eﬂmq sTlpf'erOé?thf

substﬁt@é }0@ b?%péPﬂI lﬁ&%@idm Rribe orllegbeﬁe e %l(ﬁﬁe\t e of one

sur strate | zer eel s
ornxﬁe¢uke®mnomﬁm“@0bsbyanEOﬂamnsmbadyﬂah@ﬁg-the sel ected
pl ane of rotation and drive rollers 602 provide the
force for the substrate 100 to rotate al ong the
[0049 eTtect]lexhing elranisFién et wneoR0bbf the (bvistle breshnggt 200
mterfb 5c|r§svtw1jtl?t relﬁg IWIHO? tl?eoglbsggtje\ﬁ%oré)%\h?fn% tﬁ% ?ub(}ch,HBS to the
y=lUse of ‘one or nore notors (not shown) or
surfatyyofoaupstodth @ OOnﬁuha]@mhslyeﬁm&leahﬁlg: @@dﬁiitr}T serabsavitinthe

beve%%’}q{%r ‘If‘g%‘tgg 51?1%’0 560 ttflgf;%t I%S(%llg utl) m??%ugevﬂ)o

polyniérond3cto ige é&@ l(ubdsﬂ smatstme 100. Aneabrasived ma&rxat distiitsitedirethe

ly, the cleaning chem tr i nter
vanes, 1004 thE Brigly Brsh b A0 Cresealto ik Sl ol ottt B Too
contaéPele@gé UE tHe@bRPAE 100 Adting rétbﬁoxb@ﬁtﬁémilﬁtaﬁ@d»%l@%voﬂl&&o cut
to the edge 101 of substrate 100f§]§€§ abr Si vgsmat eri al

and teArdhe bejiel aalymrtlﬁé frop Hresedgg 1 040 Riyypus
expodthé fo glggnﬁé @Réﬁﬂt&%&éﬁ@n@ﬂﬁ%oﬁ@ bifin ﬂ% b%@@ﬁﬁél?hﬁr 169+t0

cont act 8 he substrate 100 during rotation
the edgegl Q] qﬁﬁub@tmte ap wmwm@u@@n fricigaalicoatact REthsapgasive

matex%%l ék?ﬁged]tg%hé EQIP 1deoles ﬂs@r%té)foosﬁé?éﬁés‘ﬁl@ bdPd. polymer 103

uous exposure to C eanlng Cc n1stry weakens t he
from fometigsi 19diaf gubsiratd Q@ respbingrin a subgantéalbpon ¢anplgigly hovel-

polyrg%r—ﬁﬁ Ehe eth 1879 ThB Eora YL Sef 105 5108BHinf AR act

cleaning chemlstry released during the cleaning process are directed towards the

upper and lower drainage channels and suctioned out of the housing 205.

[0050] Referring to Figure 6, a nozzle 305 is provided to introduce fluids, such as de-
ionized water, or gases, such as gaseous nitrogen, using variable pressure onto the top
surface of the substrate 100. The fluids or gases introduced using variable pressure
further assist in creating a barrier for the cleaning chemistry and other particle debris
thereby preventing the cleaning chemistry and particles from reaching the top surface
of the substrate and chemically reacting with the metal lines on the top surface of the

substrate 100. Alternatively, a liquid meniscus is introduced through a proximity
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mat eri al exposed to the edge 101 of the substrate 100
abrades the bevel polyner 103 fromthe edge 101 of
wendstis@Be 100 resulting in a substantially orpCT/US2007/010929
conpl etely bevel - polyner-fisee substrate edge 101. The
torn bevel polyner 103 along wi th any cl eaning
chem stry rel eased during the cleaning process are
directed towards the 25 upper and | ower drai nage
channel s and sucti oned out of the housing 205. [0050]

Refe | Fi gure,. 6, noz rov
head orip L B deriRi 8 Sutachobeqateunf Qb trealiep HIgM bty The
liquidSHeRisass [gasanssnntitadge Bhertiﬁ;tr@gm\dép’ai‘t&bé ﬂeﬂﬁﬁmkmsﬁd diting
the top surfac f the strate 100. e fluids or
the claaa%%pm?@%me@@ & tORySHY, 2%6:9& the baeiari@Vs0 fur t her
aSSISt in creating a barrier for the cleanlng
mstry and other particle debris_there

[0051& rﬁ%ﬁaﬁeﬁgl wsgd te maka theybastlehrysh ynig 300, gaelprlmgeﬂge Rpss 201,
maybk %e %Us%dtﬁﬁné@ﬂoﬁ%gt%ﬁgls sgf:h Bbﬁyﬁoﬁ bgie %B%smnatenal used

m cal yreactlng the netal |ines ont etop
in thig empadicnest aterﬁ@leosqsbfs@mat group gonsigtingr ofditaniam oxigde, igpgnipm

oo BB A s PEGE by s
may benappdiedtte theogubstuate éméudﬁ ahdwé 0)49%4 mt@um@"/ocbse‘a(mahg 0f
Hydr%ée%%gorpc?er Id%rlbfn-ggg wa rq%cﬁjlt qe/ni ut 96‘9\/1?3)2618 ggpéur i ng

aning chem's particle r|s re
Amrriohm tol deaionirgd maberelrsabbm 1%ao Iabtnktel 00dpby weliglt @f ohe ohaore

te. 10 5 5 | d th
amingy e ISRt Bhoheroiari Hyefitfifatholfes (Ne
Hydrﬁﬁylbﬁmm Dithstheyhidrrhamided Ulmethymgmldé SMsthyhdiethanglaorine,

DigyRatne Sy G G bRl EaRaTes f O R AR

soluuzmg Sy 4140 conkdifl @bod i 6 abGut S04 @imenuderiustide eeabanrd%
alum na, The cl eani.n chen1str t hat

to aba 6 LydRen oo Ay TRATAEE SP G ODa By oA BElHaR AaPR LRy fo

about\"’m% Ritr C@kechBl, By SHQARS o Bb&RWOQ@Phéhdll eaboRND%EG ABLESO%
about 1%to about 50% b t of Amonia to

h
Ammgaiyp Filyaiie mabpuif% 49 g ?utﬂ%g % of ipediaterossid- wWEhgheusing
205 nQﬂ;y 9@ Fha@E OFQ Eﬁemfbﬁll? ?§51§t£‘1?t| digbﬂgl s-ﬁ(:h &t PLRAGlidine
Tri et hanol ani ne, r ox ol'i ne,
DiFluqyifiedzgmaeinkemarkeed wﬁ@n‘ gftetmﬂmrwhal@ée seAngaonly
mark%fl%fd hy Ll‘tjhﬁ[t(g@f @y rQﬁolenQP%ll%‘flﬁl@t@ T&ephthalate (PET), polyvinyl

ét hyl'enetri am e to de-1oni zed wa
chlormvr(BM @, A\Brxdml, Bolysterethsrkatone (BBRK Ihelalboépe@%qro

?fﬁgz?p m Fl uori de or about 0% to about 50%
Pobq%%%?%ng%d ero .§Z The ami ne solutions may al so
i ncl ude about 0% to about 70% of Catechol, about 0%

[OOSi]QH?eb\Q oci 00/ t[ﬁh %rlsllé brus umtox%}lrtl Sné Qr%g})di?x%%oc illustrated in

Figure 6 is between about 5000 rotations per minute (rpm) to about 20,000 rpm and

the velocity of the substrate v2 along the plane of rotation of the substrate 100 is
between about 1 rpm to 20 rpm. The flow rate resulting from the vacuum source in

one embodiment of the invention is about 90 standard liters per minute (slm).

[0053] In an alternate embodiment, the substrate 100 is subjected to a cleaning cycle
that includes a series of cleaning steps. The system used in this embodiment is similar

to the system illustrated in Figure 6. In the first step of the cleaning process in this
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Ammoni um Fl uori de or about 0% to about 10% of

I m nodi acetic acid. The housing 205 may be nade of a
webeTiismBéy resi stant material such as Pol yVi np¢T/d82087/010929

20 Di Fluoride (commonly market ed as KYNAR)

Pol ytetrafl uoroet hyl ene (commonly nmarketed as

TEFLON), Pol ypropol ene, Pol yet hyl ene Terepht hal ate

(PET), polyvinyl chloride (PVC), Acrylic,

Polyetheretherketone (PEEK), Delrin, Acetal, or

PoI he Ien i PRS 005 The v
embOfl 3 g Iprene H% rPfl limrhs}bé(ZG% é]to rﬁxov eve églyggr
103 tha wdsidgpositedl msthbelh\ﬂaesridﬁbmhe sbbSfhte dhdhg mbslcpﬁdm process.

In thif ab g RebideTo Ra Wit RS IPERE &1 robafy HRGR ifn”
velocﬁyl bswmiwth& QQbdttate i@&bmhla;bg)uie shibsteate tsax2off oratiohtad
vacu

e resultln r rce 1n
applics )50 e T i B Tart O oS atUN: 196 Sersirler brush
606 hElstfi‘ﬁ $eABVinBithdb&vel pbRIner 303 [ dHeasitalk AndPadicl®rthatBay have
enbodi nent, the substrate 100 is subjected to a

setﬂeé pBAbs Haderside of thesubstrate (10Q during %rrw@éloafané cleaninggprocess.
The u%h@;@me rOii6r 65h %ms iS@ddd Bf § Phidus m&haﬂ%ﬁhxléﬁto%@bhﬁie

systemillustrated in Figure 6. In the first

brushgtrntp’lQﬁe:ml@mgql eaieng process in this WD 2007/ 130630

PCT/ US2007/ 010929 17 enbodi nent, a trinmed underside

roller brush 606 is used to renove bevel polyner 103
[0054] I{atthmodé ptwi, thecsubstrath é axpdesd i te bustle heisk wbgt208t e

.dur ] [ QCeSS n t -
rotatm% H&% e Td(())ﬁl e{ra%B ¥ ReT rgl(%lte SA?S 51%11‘?183 ?Hier,vtgg géllsttlgl brush
unit 206! mtthx\s entbodirhent, inelwding tgbe atned2lh id fneds ubpdroas enatexial to

d.al o t he subst e' s axi t.ati,on 5
enablg SieieHiSh Qfieledite SHTTEPhT HEoait It ddd Buif Buf Ao The
cleani&%&hgﬁhalryu fifite bridde gglshemxtmmqilmvzﬁegtﬂwbbﬁcﬁtfmrteEne/i ng

t he beve ner 1 eni ¢ a icles that
substigl e thelde B PORcish L ISAE PAERGIR 9 Safiedipg bevel
polyrd&0 0dude g@&técﬁfﬁrth@ abicBAna Hecles @ (?%g)fm’l@&ﬁﬁs&ate 10%€ cuts and

underside roller brush 606 is ma of a paro

releases tlag bayyel pphimes 108 franp thagdee apd nofsiy fithe syulstragey1 00. The
releas%ﬁme@bg‘?&y%f | di&hingléhehi@Pfdnd BihkPparfiefclRse %sdt@qhe

substrate i s ‘exposed to the bristle brush unit
upper Gp iR gheRnch BB and BTB s ke ShBckAl3 PEHIAeE Wikt the
systeﬁxplained earlier, the bristle brush unit 200 in this
enbodi ment, including the vanes 201, is nade of porous
rmtmlalto

[0055] In the next step, the substrate 100 is then subjected to cleaning using a porous
polyurethane impregnated polyester polishing pads such as commercially available
SUBA pads from Rodel, Inc. The porosity of the polishing pad enables distribution of
cleaning chemistry such as Ammonium Hydroxide throughout the polishing pad. The
cleaning chemistry provides the lubrication to the surface of the substrate during the
cleaning process and further helps in breaking down the bevel polymer 103 deposited
along the edge of the substrate.

[0056] The final step in this cleaning cycle is to remove the chemicals and particles,
including bevel polymers 103, released during the cleaning process. The chemicals

and particles are removed from the surface of the substrate using the confinement



10

15

20

enabl e distribution of cleaning chem stry, throughout
the bristle brush unit 200. The 15 cleaning chemstry
wo roorheoee | st1 e brush unit 200 provi des the | ubcT/o8ttonm 0929
to the substrate during thascleaning process. The
bristle brush unit 200 works on the bevel polyner 103
deposited in the notch and backsi de edge of the
substrate 100, cuts and releases the bevel polyner
103 fromthe edge and notch of the substrate 100. The

so. 8BRSk, ARG e Ao TR b E0 T
and, eé@&oﬂmd shbsteste dndtrenﬂ@edcab aoorehs $eP aps celeaded utxmghmmppble
dramzil% Cﬁﬁagﬁﬂjl@gf aé'é lf)gre)é H % g?r%egﬁzjh%%}%ﬁaog 2%8? cg(%gxtegt%tdgo an external

vacutﬁﬂ kywtcet fras eatzmiﬁ eginat Belpp & HesibAingat Icﬁamttgtmﬂis;aawgbs
conmercially avail abl e 25 SUBA Eads from Rodel

In thip ﬁ@boemee%othe 4pR garbceroh 1 BIOSEHE AykeRidirendBp sgength of
vacuifth §61!iﬂc@ dhi 88 aefusteel cfeﬁ@ﬁd?ﬂg SR @ Qbdning %dtnﬁﬁleﬁtgm %he

Hydr oxi de t hr oughout "t he polishing pad. The cl eaning
chemisalsransk payticles valersed dheing therlenmingprocess: he surface of

the substrate during the «cleaning process and further

hel ps in breaking down the bevel polynmer 103 deposited
[005H | lorag alwmaéWQ@ndtodtmentsm barrien such ascga[smemtr%@ 61 geajonized
WateIS(;r %Lnfltnge%n?sc%g ef?ilr’ltllc I@éréigtla gté%/ ﬁ?ﬁ'ngdl%y W¥EH%§ gglgéet te.
This ahts ang ctltuencalndamcmtthe chesicalfradqhaetivlentacased durlng the

are renmoyed fro ur
cteanf e I i FRR SR b b e Y555 Petfgere 100- Avthe
end oPEHis ueaﬁmy@mgﬂe subStratt @00 id subsnatisliypodanent , t he
chem cals and particles are confined to the under si de
and, edge of the substrate and renoved as soon as they

[00581 r Rl Al ghahe doregbing iaventiph ®ts bédnpddiagbed hodvned détahl fand
| ower. dr.ai nage chanpel 303 each connected fo

PUTPQsgE BF FATIY QGRS IRG di Withee JRRATRI. %&F%mrﬁ%taﬁge% apd

. mod1ﬁ9£tfdrﬁ Rbf %etpli‘ﬁctﬁ:@& Wifth theaREpPSf the @ppended didindshi 'A?ccgrdmgly,

nbodi nent, "the top surface of the substrate is
the pmssm emthodimerts gratodse considered asdlivsmtivaang aohtgstriative, and
the A ERAE o 201k MnEap ML PRI bRP R0 e icea
withip tlecewpe ahd @Eﬁwalemtsmf th¢ appended ¢leirasybodi ment, a
barri er such as gaseous nitrogen or de-ionized 10
water.or a liquid nmeniscus is introduced to the
What is ntededise top surface of the substrate
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This acts as a curtain and prevents the chem cals and
particles released during the cleaning process from

worréo7ngoeBhei r way to the top surface of the suber/&at©7/010929

100. At the end of this cliganing cycle, the substrate
100 is substantially clean. 15 [00581 Although the
foregoi ng i nventi on has been described in sone detai
for purposes of clarity of understanding, it will be
apparent that certain changes and nodifications can
be practiced wthin the scope of the appended cl ai ns.
Accordingly, the present enbodi nents are to be
considered as illustratiggsgpgd not restrictive, and
the invention is not to beé TTmted to the details
given herein, but may be nodified 20 within the scope

Whati8 ¢l#26ed Yol ents of the appended claims. Wat is

claimed is: WD 2007/130630 PCT/ US2007/010929 19
CLAIMS What is clained is: 5 1. An apparatus to clean

ana g 4gfardfusdo SRR hh@lie oL TMstiate) Gbmﬁﬁ%‘ﬂg?* ing
configured to receive the edge of the substrate; 10 a

bristle brush unit |ocated inside the housing, the

bristle, Bw&ﬂ%u&kﬁ r gvmgfigemyé el ddtnOfunbpar dl y

ext endi ng vanes, t rist brusi unit "nountéd on a
rotating shaft and aligned so that the outwardly

t endi . t . . )
ehen of SrisA6Rh CRGEed SR iHER Hlsidd InE BRI Bk upit
a bavinsg a pturality ofectwadly extendingnvanesywtherbeistic tbimesh unit

housi ng ,further. co i ses:. an, upper.drai na channel
D OB o Rl R g SRR P oA SR EHBANRE vanes
apeunadt tise ¢dpecdfebe substrattgehaf rodatBigbstrate as recited

inclaiml, wherein 20 the housing is nmade of
chemcally resistant materials selected froma group

COAfi lapharaBisab clRahYaMiddgt oflh Bebsiatd akoet & in claim 1, wherein the
Pol yt et raf | uor oet hyl ene, Pol ypropol ene, Pol yet hyl ene

TP QIS RRERCOPRIISES; ny | chloride, Acrylic,
Pol yet hgy g 4rdfﬁ§19§@chdaﬁlalrﬂd%itioeﬁﬁto§'ler th@%r%ﬂle%%?s?x%i@ ne
. a

Sul fide. 2 An apparatus to clean an edge o
substrate as recited in claim1l, wherein the

An apparatus to clean an edge of a substrate as recited in claim 1, wherein
the housing is made of chemically resistant materials selected from a group
consisting of PolyVinylidine DiFluoride, Polytetrafluoroethylene,
Polypropolene, Polyethylene Terephthalate, polyvinyl chloride, Acrylic,
Polyetheretherketone, Delrin, Acetal, or Polyphenylene Sulfide.

An apparatus to clean an edge of a substrate as recited in claim 1, wherein the
outwardly extending vanes are made from a porous material such as nylon

with impregnated micron alumina.

An apparatus to clean an edge of a substrate as recited in claim 4, wherein an
abrasive material is distributed throughout and within the outwardly extending
vanes of the bristle brush unit, the abrasive material chosen to prevent

scratching or damaging of the substrate.
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10.

11.

12.

13.

outwardly extendi ng vanes are nmade from a porous
materi al such as nylon wth inpregnated m cron

wabkeTiiB®w30 5. An apparatus to cl ean an edge of BCT/US2007/010929

substrate as recited in clabom 4, wherein an 30
abrasive material is distributed throughout and within
the outwardly extending vanes of the bristle brush
unit, the abrasive material chosen to prevent

scratchi ng or damagi ng of the substrate. WD

2007/ 130630, PCT/ US2007/ 010929 0 6. .An .apparat us, to
CIAPLAPRARR R B 8 SRR P e A AP i AR e the
whesueing ddiefurfiericomgrisesi t further conprises: a fluid

di stribugor..channel to introduce cleaning chem st

Lo the B BEAAFBPYOECTARA Ry mFRABEe SPSt HE CHPPETPEoiesh
Unjukwardly extéRdiaP Ranatdfthé BriseBisRangdge of a .
substrate as recited in claimb5, wherein the abrasive
material is selected froma group consisting of

Ui ARRpHIRR%!tY Blean 4h LALE bR SR asHBBRR RUSaidd 5] WREein the
oxi de, "silicon and alumna. 10 8. An_ apparatus to

c| uasivemathyial if selectrdbema group cpeyistingdof tiarivg) exide,

' | ' ter h 6551 evel
or BnPfbeh aRi0eC BB, BB bitach i IRY AIERRe, 2
built-up on the edge of the substrate. 9. An apparatus
to,cl ean_an .edge of substr a [ tedqin 6l aim.?
wnah aPRoeRS S TR%Rn Bef 807 SIS AR REFL Sloibihy P Pef e
C usbtradivé mathiriad bhea hardness lopgasedter than e bbidiess keveloof a bevel
directio f rotation of. the.bristle brush unit. 10.
Anp‘gi%’gf El‘@téulf g" eeeé%eé)ﬁ‘ GRS substrate as
recited in claim1, wherein the housing further
conprises; 20 | ower, drain hannel defined.under.
© rARigppeRius 16 ran AieeS of § SOkl PRI Hb I R baRhgipin the
edgiardity af $auksthadé en asgleFichBdnirg didealedid an WppéLieditdetion
housing further conprises; a_ plurality of bristle
br teshdigertiog of gafgHom pf the trisle bevshiit having a
plurality of 25 outwardly extendi ng vanes, the
plurality of bristle brush units nounted on the )
r ofatapneragisdp clegn@nsdeg ot d substiates eaided BLelpi 4 yherein the

exXh GRS ArAPEohpRlRCt s the

a lower drainage channel defined under the bristle brush unit.

An apparatus to clean an edge of a substrate as recited in claim 1, wherein the
housing further comprises:

a plurality of bristle brush units, each bristle brush unit having a plurality of
outwardly extending vanes, the plurality of bristle brush units mounted on the
rotating shaft and aligned so that each outwardly extending vane contacts the

edge of the substrate when rotating.

An apparatus to clean an edge of a substrate as recited in claim 1, wherein the

bristle brush unit is an interchangeable unit.

An apparatus to clean an edge of a substrate as recited in claim 1, wherein the

housing further comprises:
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14.

15.

16.

17.

18.

edge of the substrate when rotating. 12. An apparatus
to clean an edge of a substrate as recited in claiml,

woberasmw3e he 30 bristle brush unit is an PCT/US2007/010929

i nt erchangeable unit. 13. Am apparatus to clean an
edge of a substrate as recited in claiml1, wherein the
housi ng further conprises: WO 2007/130630

PCT/ US2007/ 010929 21 a proximty head configured to

i ntroduce a neniscus barrier on an outer edge | ocated

o can b RAEREFed iR Bl (g EU L B an

S winér ealge 16eHabitid tog sdefucceal thegpbstiate1g t he substrat e;
and a bristle brush applicator including a housing
configured to receive the edge of the substrate, and a

brA sydt@mhts ¢rdanUnickgt Gﬁakﬁﬁstﬂa’&s bd@lphbﬁlghOUS| ng, the
brlstle brush unit aV|ngapura|ty of outwardly

2t WREAE spaprtng drdce prrporiang thesmbetrdte: anfy nount ed on

aﬂﬁ’is@fe'ﬂ%&s@i}f}flfcaﬁ?ﬂa&ﬁd1ﬂ%”3d such that the outwardly
extendi ng vanes contact the ed%g of the substrate

when r ot & hovgingimniiguepdde seneivs beedae aﬁtmdgbstmte cand
substrat g lﬁ?st{ggghghelﬂn{ ﬁcﬁﬂea éﬁglc}éthe‘m)%ﬁﬁg Eeisub %H?s!hrl&lt

further inc an up ral nage c posi tioned
oxl@mrtgﬂapblralgy lo& onmﬁlymitetndmm@ar@hathn é»rlstld_ BrU@b mnEct ed

. gp&ﬁéé‘c? Ui gra&%gg dPabf g’r%éicsﬁgﬂ‘ﬂ?a@ e &quaccflgtek&'nﬁﬁa g

eased during c eani ng. systemto an an
ed@aeaoéoraa@tubstd@ﬁ ths substriatecghemrotataign 14, wherein

h [ f

L8 oo Pkeb I oF SR 3R24n A% ST AR e
drhﬂuMngﬂMWMBehmhmbmected to a vacuum source to renove
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A system to clean an edge of a substrate as recited in claim 14, wherein the
housing further comprises:

a lower drainage channel defined under the bristle brush unit, the drain
channel connected to a vacuum source to remove chemicals and particles

released during cleaning.

A system to clean an edge of a substrate as recited in claim 14, wherein the
housing further comprises:
a proximity head configured to introduce a meniscus barrier on an outer edge

located at a top surface of the substrate.

A method to clean an edge of a substrate, comprising:

receiving the edge of the substrate within an opening defined in a

housing; and

rotating a bristle brush unit having a plurality of outwardly extending

vanes located within the housing around an axis of rotation such that a portion
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removing chemicals and particles released during cleaning through a
lower drainage channel of the housing, the lower drainage channel positioned

under the bristle brush unit.

A method to clean an edge of a substrate as recited in claim 18, further
comprising:

introducing a meniscus barrier on an outer edge located on a top
surface of the substrate through a proximity head to prevent contamination of

the top surface.



