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EDGE WHEEL DRY MANI FOLD by Inventors: denn W Davis,

Carl Wods, John Parks, Fred C. Redeker, M ke Ravkin,
wanashbehael L. O bock BACKGROUNDOFTHE | NVENTI EM/11S2004/042871

Field of the Invention The present invention relates

generally to substrate cleaping and drying, and nore

specifically to techni ques, systens, and apparatus for

preventing fl yi ubstrate
U aces. quri HSDGEFE ;rmﬁﬁmmwmm
substrates such as a sem ctor waf er, a hard di sk,
a Liquid Crystal Display %ﬁﬁ‘f" O%f a Flat Display
Panel PR DAis, PEAWbRs] SohnWBarks) Free CAReALkéY, Milke Ravkin,
manuf act uring processes for fabricating a
seni conduct or devi ce, aad Micheld. Gxbedkti ¢ di sk, an FDP,
etc., there is a need to performwet cleaning of
substrates at various st ages of the fabrication
process. By way OfB@eqe@md)mbﬁtr?mvmrmNrcuit devi ces
are typically manufactured 1n the formof multi-Ievel
structures. At the substrate level, transistor devices
1. Flheldioﬁgl_mdllfvfenﬁbnn regi ons are formed over and into

con substra subse yent
rret §P| proseni 61ﬁve|n%1ﬂlé Sre]g es gg:gﬁ g sugggaet cle nﬂ{ ﬁ?(? Ql?ﬁﬁé and more
spec%'ﬂ?‘:tt@ diccBnibh&, t §yRRMsSt Bid d@p&aﬁxﬁ& tfor d@feifdﬁmntgh Q’lmd deposit and
desi fed functional device. As is well known, patterned
accugmHali@t o1 slbsay@rsyrfmeé dJuriag|falrication pracetwe anV@éYmg. é’t‘tPS\tF@tCS such as a

Bl ST 5 TS0 v B FEADE 88 o Pt ity P

(FDPY pl anarize net aI or associ ated di el ect r| c rrat erl aI
In sone applications, netallization |line patterns are
2. M&Eﬂﬁ&.ﬂ@lﬁﬂl tric material, and then chem cal
me nani 3l kQfRofdRtor device, an LCD, a
o Bl BRAR bR AT EMBHCARRE X haRRofior devi
magﬁét@ch diskPa0 PBIPakicqthere ivvatneed eapedorm et $ldasmlgatfesubsrates at various

pically perfornmed. The wet_clean i.s de ned. t
Stagai/\aﬁltb&rf?g%%ﬂﬂﬁfl LRSS BY Weok %{ﬁmpé%tmfsar%dg%% Gevté38 hre typically

manuSRNEd &0 BiAu-RAR 1?1u1t 1@%1 dRicRELY. eXe tRNEbIRAB N D, trhiRistor devices
necessary c?egr Ge of Gl eanl | ness essential to proceed
having diffasibs eegient arfeaﬂmrmcchtowcmarubmtatﬂlmon sibstratesn s s s@ysequent levels,

devi ce struyctures. becone
interconnect meta 1zatlilon ?mes are pa?terned and electrically connected to the transistor

devices to define the desired functional device. As is well known, patterned conductive layers
are insulated from other conductive layers by dielectric materials, such as silicon dioxide. At
each metallization level there is a need to planarize metal or associated dielectric material. In
some applications, metallization line patterns are defined in the dielectric material, and then
chemical mechanical planarization (CMP) . operations are performed to remove excess
metallization.

Following each CMP operation, a wet clean of the substrate is typically performed.
The wet clean is designed to wash away any by-products of the fabrication process, remove
contaminants, and to achieve and maintain the necessary degree of cleanliness essential to
proceed to a subsequent fabrication operation. As transistor device structures become smaller
and more complex, the precision required to achieve and maintain structure definition demands
exacting standards of cleanliness be maintained in all process operations. If a wet clean is

incomplete or ineffective, or if a post-wet clean drying is incomplete or ineffective, then
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and nore conpl ex, the precision required to achieve
and mai ntain structure definition demands exacting
wat@sdedods of cl eanliness be maintained in allPQr/osmes042871
operations. If a wet clean is inconplete or
ineffective, or if a post-wet clean drying is
i nconpl ete or ineffective, thenunacceptabl e residue or
unaceOpthiiel Faitdue of continiinglisc ede | introdtided [itoC s iphghessing  environment,
envi ronnment otenti al | rising he integrity of
poteﬂmlymmm@@%gp Hﬁegfgbpfﬁ’é g}?:essgq}gg fabriceteds rat e dryi ng
t -
ol SR D PG b B AR FhS SRS e calpl B8 Tof fst-wet clean and
othep rsﬂbm&wﬂrmg sqidnindiuge sgclapebcesses @k wpad idtyyngpand ghen plurality of spin

dry ng varlaflons an£ urations, and tech g L ouid
drying Y ions, copTiguIaHons, pRAL ERNIAUES; | alt}ﬂpli;zil r?B’fnanw rocess, a liquid rinsing
or cfélalglﬂg ggntaqu{l‘lt or WthdutQf sdi‘fatc@ @éﬁsm’% =Undiase @r}hﬁg‘igéﬁﬂ is apphed to and

drying agent, is applied to and renmoved fro
remadved fsam ftlmcsalrfaﬁe of s slistratathy spynisg the |snlgstltateeans1u1§§tgr@n@1fugal force to
t%d usi ng centrifugal force to dry the substrate.
dry Féﬁ?séra ‘illustrates surface renoval of fluids froma

r@tieilkRiriet RerfaceSRintbvel ¥f YREIINFrgREa slibsrdiy 10C&ing a spin dry
horlzontally oriented substrate 10, having both an

technigtie.v Fhe typicedly hendontalbmerieniefsubsirate 46, laemrtﬂebcgb @h agfiye surface and a

backgﬁlﬁ%ﬁ)lgf?%ég) ed pIHg d{)yn 3P %or%{tﬂo{z}}\écé 11? ]galﬁ(ﬁl% - @%ﬁ%@) apparatus
haviflg Onelirl héRy fiesiDedgehwrdelsl 42, ﬁidb@tsfabilﬁeﬂ@dgéwheélalébd Stibstrate 10 is

resulting in rinsing and drylnghagents 1 quids,
rotaf&d;wa’pwéﬁng inuirn®aichéyying) aggriss s, 198 28y, PhsE Hids peingglriven from

the ?lf as’ctcasr %&ghélgulg@fr b yf &glﬁjlfu ar g)'fcei?t oug @& %g d flow directional

|rec |ona arro ryi ng
arroW€@BNi ques as spin drying and Marangoni/Spin drying
are generally effective for substrate dr

ot ouck et Fie: (rohRALF G VEHBE il ALraRegui/Spiy drying are
gene%iﬂ Eff&ttﬁl]pefgﬁ Subs tefcirgﬂngsa AbBbR éﬁé@?ﬂ@ﬂgtd‘ fhmftf&@iveness exists at the

sSurt ace o € substr sone can
subsmam adeed Aanfiuitls agppliven A8 fffone dxeesﬂlgfacwm%éllezsuuszram 0, some fluid can be

captg;e S%Jg;tfq?p[gp dl%%xggeﬁ!ge 1@‘3@% 32 an%L?ga ngqu ég{iglﬁl alqg re-deposited
alon?%ggé bERSESe QD af Wi §8tn. @and evol ving subst rate

I cation processes, conplete and effective drying
| s Dueghxb ythel essiacting ereqiitementsr @lfycm:ﬁmit eansld ewplvinge @ub%te fabrication

ar at and .t at e Y
procp Bor§ gte aﬁ‘ﬂda’?%ﬁg‘éerg %g@g rgSFl :%%i g)rl]lg e ]Sfe% ﬁﬁee%d with current
appRSH9S aﬁ’di YdcRBiqRés. swinat is Ql%@cfed%*é SYtehd, Fchaiq@ed, A8 apparatus for complete
accumnul atlon and re-dep05|t|n% of fluids on a
¢

and sffostiveatdge aliyjag 08 Fpmege) thygaccumulation and re-depositing of

fluids on a substrate edge.

SUMMARY OF THE INVENTION
Broadly speaking, the present invention fills these needs by providing an apparatus for
drying a substrate that includes removing fluids from an edge wheel groove in SRD systems.
The present invention can be implemented in numerous ways, including as a process, an
apparatus, a system, a device, and a method. Several embodiments of the present invention are
described below.
In one embodiment, an apparatus is provided. The apparatus includes an edge wheel

having a groove defined by sidewalls of the edge wheel, and a vacuum manifold having a
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Broadl y speaking, the present invention fills these
needs by providing an apparatus for drying a substrate
W0 b@s/064sa8 udes renoving fluids froman edge Wheer/US2004/042871
groove in SRD systens. The present invention can be
i npl emented in nunmerous ways, including as a process,
an apparatus, a system a device, and a nethod.

proxSRVI9T . em@%kcﬁﬁﬂﬁ@ &ld éh@e Praee@Nt mhmikRAtis @Bpale€ of being positioned
desCri bed below. |In one enbodinment, an apparatus

is
adJapm\tcp d@cgroqv\reofetbmd@ﬂwseel iocaable semapval @ Euighdeam Hmdga wheel.
r QQ SI d f d
va ﬁumxﬁr’gﬂlg;nlb av’l n c?‘!tgl?srrll{g %rB 8(? %em%@%}amsaﬂlglﬁes an edge
whe8NHawihg bh&dyéa Gilies) gﬁmvé dbﬁinddSb}c sidenghlés of tHee&dgg wheel and a manifold

hav@g%fa'@gﬂgﬁbégd * er sty et e BamE0 s Grpatis, o belng positioned
adj a@é}ﬁtt@ 9@1] %ﬁg%l;oveatg 3 Qcﬁé‘ﬂﬁfd%rﬁrﬁm{i&ﬁiﬂn% thyé\?ﬁe wheel.

ap ar S an e ge wheel having an edge
gr dﬁ)\eeflﬂﬂfer reetbodjmeitd ewaéthsd dér holdingdgesubsietd edged 1sa provided The

methifh ineHeier JPEP G2 A ABPRTAR 061 R oS I hethenl 2udg; o eroove, and
Vac%mlﬂrt]jhg uﬁﬂ%ﬂ‘ﬁf‘eeéro&{?@&"tﬁe hQe P @ﬁé ®hédl W}Qn%fﬂih‘g‘t}{é%hbﬁfhte edge.

e edge wheel. In a further enbodi nent, a nethod
f omhdddamggea fubs Dreatts invigEion Vel beingiod artTive nnmemu One notable

e A AL A R Sl o
perifR@P VL a QhibstRAR: &Inﬂge@ﬁi di9ie gMVBRle B agtitigart tmd can be extremely

substrate edge. The advant ages of the present

effeptinee frur substoate rdrying amdu e rampvalr@f snwessoRfsresidye qoswsirate surfaces,
be [ adv nta e

mic -@(3 ﬁ)ﬁf @Wg%f ang ¢ lgcrhlr‘%% r}gsﬁl \ébg{;ﬁ ?Qn 183?1%{}' (r]e ileﬁ)osued around the

peripldrly QS YutRfra@ Mhﬁiné@hﬁ edgé W]l@els Ris theélredp Guhedlst svomgblate and trap
RD aﬁpar atus are and can be extrenely effective_for .

fluidsuespetled oy Yiersgriaeriok  substais\dring fdrgpg opesgtions. r Bmpadigents of the
presgrrllt ﬁlldgﬁct ]Igr%vﬁférf‘o? Srenmvﬁlr O Hes viicd %&Huﬁﬁﬂa&@@lﬁd are gapped in the
esp ond are consistently re-deposit

grocafeQ:\fmﬁ ddge v{z’iﬁj‘el pRem;ovaif ofasushu fistds atmopesstht isomed off filuadigeedeposit and
wheel s as the ed%y wheel s accunul ate and trap fluids
achigygseIPRIEPTSPBIANEYEE f ace of a substrate during drying

op eé{rﬁ)gllle(i‘ Mane 0 Bt %%B?m%%tsf (ffﬁi PHRIGNinV A8 akPhsily implemented in

provi de for the renova V\,hl ch accunul at e” and
exiseihg systempadd iapparhms gasowvk asfsysieme dgé appaetus cRemlabeing developed.

such fluids renmpves the source of fluid.re-de i.t .and .
Compaent BENSHPY S8 RPNV g TG BBRoH BTt retom in
I'CdlIC'a@fl oFWQQcQ'aH@ f&lsﬁfn dMgaRERBABL i nvention are easily

enent ed eX|st|ng systens and apparatus, as well

as @,tysnt admnmgds ap par mvestiauwilk hc¢cyndaépmgerdefwn dhedollowing detailed

%ﬁg%p Fellgr(txglﬂ]lﬁ{c)}f)gla\gllﬂlé)( alngciolélﬁﬁfﬁ ﬁgfﬁ\éﬁkrrgﬁ illustrating by way of

example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are incorporated in and constitute part of this
specification, illustrate exemplary embodiments of the invention and together with the
description serve to explain the principles of the invention.
Figure 1 illustrates surface removal of fluids from a substrate using a spin dry

technique.
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reducti on of waste and precision of manufacture. O her

advant ages of the invention wll becone apparent from
wo b@spelshow ng detail ed description, taken in PCT/US2004/042871

conjunction with the acconpanyi ng draw ngs,

illustrating by way of examgle the principles of the

i nvention. BRI EF DESCRI PTI ON OFTHE DRAW NGS The

ac Fgpe myémg/scbfrﬁw;g&g\ﬁheel\ﬁhiacﬂng aidevialls oy alefihe dini edgarwheel groove in

constitute part o is specification, illustrate
Whl‘é}(’éﬁ%ﬂeb‘feﬂad??ﬁ‘@lﬂ‘?fﬁ%‘?é&?oéﬁsf‘ﬁ’ﬁéraf%venti on and toget her

W tﬁt?%&é% fiﬁ%ﬁtwtﬂeg&-&?&ﬁ? of rafpdel Bhis tal nilFd-B6ts R §Raid around the

of e invention. Figure 1 illUstrates surface renoval
periptiery bfia sisbsfratem a substrate using a spin dry

techni qye, Figure 2 sho edge eel havi . .
o1 Gt oo ror s ey el Epes et wigh ca, epbodiment of
the#iri‘éfe%it}{ﬁr@n@oxf?e” pheral edge of a substrate. Figure 3

ustrates the re-deposit of trapped fluids as
m FigurelGtshows afdressceetranuviewtdian sdgs pheslydrymagifold in accordance with

substrate. . Figure 4 jllustrates an edge wheel dry
Oneﬁ’é’ﬁf’ﬁalg?egff’wﬁﬁggr:ec?%tdﬂ‘_é%lt\ﬂnth one enbodi nent of the
Pr @54 61 SRYRE tal @bks-sELEBH el FRAYE whedd$ namefold drackod@ahce with an

of an edgﬂ:{a3 wheel dry manifold in accordance with one
embediyaant ebie psdsentiaveri®dent i nvention. Figure 6 shows a

g:; 6?‘8%2%%5‘&”9?#Ogé\lsg"f%glggﬁ%ﬁf&ge V?‘Le\él %S’erl‘lg{gﬁtoqd t'accordance with one

embolitedHt bPthe présghiri@vantRiOWS a cross-section view of edge
wheel dry manifold in accordance wi th gne enhodi nent i
of Fignse Srshowpen iedgerhed ity magiipld i agersdancs yilgoths capbodiment of
the?r%é’enmefxt‘? f in accordance with another embodinent of
e present invention. Figure 9 illustrates an
emRglira®ritlusifatéshen @nesdment ofutbe presentiinyintios mnplénienteal in a substrate
substrate processing system Figure 10 is a flow chart
Proqesans M| ustrati ng the nmethod operations for
Su lﬁ%\{r@tlﬁ 195 YibRHalt REAh IRMGG NS IR AthSIBRGhIGHR foPubstrate drying
the present 1 nvention.” DETAI LED DESCRI PTI OF THE
in aGYQEFRRREDH ENVBGDIOMENSS of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An invention for substrate processing is described. In preferred embodiments, an edge
wheel dry manifold is configured to edge wheels in substrate drying apparatus, and is provided
to evacuate fluids from within the edge wheel groove and to prevent the re-depositing of fluids
on a peripheral edge of a substraté. In the following description, numerous specific details are
set forth in order to provide a thorough understanding of the present invention. It will be
understood, however, to one skilled in the art, that the present invention may be ‘practiced
without some or all of these specific details. In other instances, well known process operations
have not been described in detail in order not to unnecessarily obscure the present invention.

As is known, one method of drying a substrate is by use of a spin/dry or SRD
apparatus, herein after referred to collectively as an SRD apparatus. As described above in
reference to Figure 1, an SRD apparatus uses centrifugal force to drive fluids from both active
and backside surfaces of a substrate. Figure 2 illustrates how fluids are trapped and re-
deposited along a peripheral edge of a substrate 10. Figure 2 shows an edge wheel 102, having

sidewalls 102a that define an edge wheel groove 104 in which is received a peripheral edge of
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An invention for substrate processing is described. In
preferred enbodi nents, an edge wheel dry manifold is
wa@omsiogisned t o edge wheel s in substrate dryi ngPCT/US2004/042871
apparatus, and is provided to evacuate fluids from
wi thin the edge wheel groovg and to prevent the
re-depositing of fluids on a peripheral edge of a
a subsistt 1@t eThd Bdgehwhéell ]I(XZWiang)edEan{Bd etgo |whea1u mestahilizer edge wheel, or
specific detallsgﬁse set Ehth in ord rovi

QR B d
seneTaly 8w YPe U SSe HATI-g Tieht e BPIETEREd foR, IRSirelf 10 processing. Bdge
whedl lle?tﬁgiléQl@)ﬁ 58290, Q% Sitiont %uﬁ%ﬁ/’t gelﬂdl Fgstel %b%@ﬁe 10. Substrate

art, e pr esent ent 1 on pr acti ced
procssgihgsucls asrelean and kir}obpdl‘htmrs mpeb/m the notstion|of .a substrate 10, which is

e bR 2L B! GRS E LAY Y5t cusre 101

rece&‘»‘krde&eét%@r\lvﬁéél QRSFHI 4t glﬁ:h&h@tsﬁﬁtldnweéﬂgb%heeﬁqmsim arts rotational
known, one nethod of dry g a substrate 1s by use of a
h

force pintg @mypmalsldae @épubsatamsl dxselhg substente r(éﬂfeii,r@aitnfggal force drives
ﬂu1$sno¥rp égté V? 61n %Sédeiglprga%éastsu 5 UEaflsRe e %gtglg %/r%ing such fluid

ppara i
frorﬁﬁ&téhbitw@ho&%ﬁ@tﬁeopeﬁ@hmlédgw ds fromboth active and
backsi de surfaces of a substrate. Figure 2 illustrates

hovis fluids o Hewids pughrsclepning azgnis odnsirgiagentsn geignized water (DI water)
i.ph
or o GRAes T8 95 e SUBURLE b B Syt R S rom e acive

and @sgksidhaetaced 6pviebshtd 10) subhi @bidscan @oleoten the edge wheel groove 104.
peri pheral edge ofa substrate 10. The edge whee

Thedeappp flaids shopneH JE6 R Eégure 4, ap éwelezieql%gdﬁée%{éefmaé? the apex of
t f
edgg %ﬁll%él n%ljo%g @TQ dr%g Htﬂrogg ggt{l"‘ﬁ%‘?g ggg glgirc])gmur%%es \s\lﬁflnlflg the peripheral
edgé. Gﬂsamtrate doDy Assesubstsaté @) ierogated byedgei wincel $0Rpcapped fodls 106 can be
rotat subst r at 0. Substrate cessi.ng, such as
ro-depasiid A AU, Mg P TS e O FLDE PRt of DR 10

S mﬁ%ﬁr@%&ll glgraté’mhg Re- H§pcﬁﬁ'b?rtﬁ’é {r¥prRE SRR 1(%*’(@613 Pﬂgukh@ as micro-dots

rotation of edge wheel's 102. Peripheral edge o
108 sefbfAtidadreurid thesperqinerw efi sibstrattg t0. wiixenpipry @mer%@ets icuid 108 are
t hat rotat

b S B, B e b OB PR HE e wheels 12 nd

stabflides Whadle 4! Bhat %ulc?@é‘ﬁﬁdefrdﬂ&ﬂi thh©Othé nikoldeR$of flkidd®8 can be, and are,
from both active and backsi de surfaces of substrate

depagited et amyt prihd z;rorﬂrtﬂr i @gnelmﬁ eddge phisubsisate {lRe Syclb stieratdets of fluid 108

nd .t he l'uids or liquids
reprgﬂa@ﬁu cgsgfﬂggmcﬁ Z\ %ﬁr[yéng? S%E?tF]aée }a%ent s, dei oni zed
watpggure Dl i/lﬂisﬁﬁt):s A edbd ewhadnediys ifansld leQCﬁDrad&BId@nce with one
wi th desired substrate processing are driven fromt

embepdimens of flep Prasdus inyenser-f Bdgaswheel mamé@é 128, m%luéw 2 hanifold body

122fh|au % Cq?l{ﬁall%g&{t%ﬁ{% lbﬂ ah? % fgg;gﬁut\ﬁlgﬁﬁlu'r nﬂ'tgldéndﬂ}ﬁ nacludes from

own a ure , are’funn

oneadoomq;lm*ali@\/\aﬁ pertd A28, txhidbhén apce)enﬂfodaﬂ:gﬁ asbeabugnoports, and in the
and can fl ow both above and b§| ow surfaces
ﬂluﬂ@rqdrﬁrw@oqlméntﬁeﬂueﬁ SPRYT RagEm gorts Jg84.midevapgpm pogts 128b, and lower

V&C@#‘H }g{c’r@tlg 80 i &ALALRBoBYnRHI HneNGe Inotd Ports F #BPBEated in positions

can be
corresponding to one or more of the regions identified for upper vacuum ports 128a, mid

vacuum ports 128b, and lower vacuum ports 128c, according to processing apparatus in which
the edge wheel dry manifold 120 is implemented, processing requirements, etc. In one
embodiment, ports 128 are plumbed through a central region or core of manifold body 122, the

machining of which results in port bore plug 132 shown on attachment end 124.
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re-deposited on active and backsi de surfaces around
the periphery of substrate 10. Figure 3 illustrates

w0 b@snetsdeposit of the trapped fluids 106 (seePEi/isr004/042871
2) as micro-dots 108 of fluid around the periphery of
substrate 10. Exenplary mcgo-dots of fluid 108 are
shown in Figure 3 on the periphery of substrate 10
adjiac@stillhrddd ethbedigenwhatelchmert andl 124 adunnezertowdre@lm such as a

14, but it should be %mderst ood that the mcro-dots of

stabflizgr Armo@os AROWB) Ussilof MoURRS and Aesigioning,a buizer wheel such as
h g

sl BF A B PP RypE a6 BRI ) il o g ot

wheehdonpheifeld di29i tog ﬂﬁblhzﬂ:rsatrmanethﬂ:@mhédgnmﬂ iBustrated in Figure 4, but as

illusaied: i BESTPEh DEIE: ERG0 PO GPag Rl P ds pronsly configured for a
t Sy GonsHc¥ordBY foothél ddstfidiifipldiGRatfon, SRD
plurhﬁ‘t:ﬁ?qm tmgs/;g % havr}sné: %n att achnment eﬁ% 124 %nn Apparatus,

etc.proximty end 126. Proximty end 126 includes from one

oy 48 B fihagierd ot R Fvenfifn, ¢beobeh BATaRRRL MR constructed of

matéﬂﬁﬁé Weén ld@ﬁﬂzﬁstﬁ@‘(ézlglmm tBEARS@tc. )l ¢} MBEULIBhPBlatetial that is easy to
128b, and l'ower vacuum ports 128¢. I'n ot her

machinigodieadilyt savagaileorrelatively pénerpensi'e, | snshtapgropsiate for use in clean
envi %ﬁﬁ%rit? ee% ?r%n?gtg%%}%l@gm}lgntﬁngs \Srrell %gégmgfrcs:ijﬂgntrtg db28ston and to the

vacuum’por
corrB&vé 8ffdaiSbf thandulkbwest chamistiesnt Bayl 2RQire aléaﬁinglfr’th&lﬁb surface of a
processing apparatus in which the edge wheel dry
semig@nlgepigwatppos afherpgpEREHt ed, processi ng requirenents,
et A
S0P POAERESL % Tyenh e B TS B o 125
and I‘mﬁﬁnﬁd ng befposifcimqﬂal adpsoeht ® dnd o deast bmiell)pwuglnlét%eshlm&h groove 104
on attachnent end 124.|n t hS 5c|1| usé ted e Odj nte
(seeaighisrient's SAY i?&efbahﬁb%‘lf% FhEERRE ormed by sidewalls
t bhd'92 d to align with
102%0??#%%@&%8%%% I zer Uérﬁﬂ)n hxggﬁlgt abi | (?zﬁgsrhape o algn Wi
sidewlaig 1024} atloonwg pnmxﬁm@u cmd 126 Isd)mbmtw@lymmlnwmwharshape of, and to be

d for c e wheel dry manifold 120 to
Posi °§?‘L‘Eﬁ?43%4m ftﬂmtf’%lg %lcﬁr?r%‘f‘?tl tlustrated in

Fi %glﬁeﬁ shBWk aacsroés| dob$ddl %%@%@?ﬁec%@iﬂ{e'ep&@ Iﬁﬁhﬂdﬂd IQdﬁh@ accordance

dry manifold 120 is variously conf %fure
withpbner ethbadimefit ofhe prasentgoventigns dn rdmwlélusteaf @mhgdlm@nt, h:ége wheel dry

néﬁgctgf(ﬂgrﬁwg%ﬁg?ecﬂ%@ 9, OEH} c%%% wq‘%ggg%g% Pteltggs& p&ﬁwﬁyﬁlg‘un edge wheel

groé'v%ol043 PRREhFHEARHM]s fFRhed tRbsesitly dafdast the Surfaces of sidewalls
g., PET, PEAK, etc.), or other such nmaterijal_ that

1024 sbea@vtetmomtmené 126 ssabptrage 4Q i shapmepositioned inaslgg wheel groove 104,

' 111usérﬁ\}f1§ %ﬁ%{gﬁfﬁéy ?rrl] dog%%%o A §t9{%e £ O5ubkPee! & frl %baratus us., IAn operational

€alit 5om envi T onnen
cleafdnc®dUBds Meghain@0 tdukifg qRo¢edsihg rbeﬁﬁtd:ntp:toillﬁﬁty end 126, and edge wheel

sidewalls 102a defining edge wheel groove 104. In one embodiment of the invention, edge
wheel dry manifold 120 is fully adjustable to establish and maintain a consistent, desirable
operational clearance 146. Additional detail regarding operational clearance 146, and edge
wheel dry manifold 120 adjustment is provided below in reference to Figures 6 and 7.

In the embodiment illustrated in Figure 5, three vacuum port 128 locations are shown,
including upper vacuum port 128a, mid vacuum port 128b, and lower vacuum port 128c. At
each vacuum port 128 location, from one to a plurality of vacuum ports 128 may be provided.

In other embodiments, one or more vacuum port 128 locations (e.g., upper, mid, and lower)
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corrosive effects of the plurality of chem stries that
may require cleaning fromthe surface of a
waessooemdiict or waf er or other substrate. |n onBCT/US2004/042871
enbodi nent of the invention, proximty end 126
i ncl udes one or nore ports %28, and is forned to be
positi oned adjacent to and at |east partially within
mayetstgelinthaetd \ﬂtm@ab&uﬂa%n(sslée pEoJae e2) ,. onhg atcraitl eeusmegrort 128b and/or
in Figure 2 dPe mheel ﬁ%gghe 104 | f.orne g h
lowes, YASHEI BOTi §25 I0PF e [ Kisoriinisaied GRDpgiaiest Bewifg upper vacuum ports

I t cl - Wt
125k WP B! S8, Al b BB pacomnt o
vac\ess @otts d2By I «mé embodimenh emsihsaqoeumfpoﬂambtie defined at an angle of zero
osi.tioned at. | east part.i within ed eel .groove
dogipes, in Eheggnes o REWHALY P 168 et i ok g Joet Vacuum ports
128¥he @J)ni% ecm%&! dgldd 1ARivdroars 9&1@%@&6%@1& d? Bfid vacuum ports 128b, or
enbodi of the present invention.
to thd apestaf @tr@dmuymdulﬁémﬁ 10 wdidBacNgeportl I,IZ&Ivmn¢ f:@iftguxezb ang angle 0 can

rangffom PG T e St R R PE 80 o1 s BBRsRl anF bpgembodiment

anglb@his iabodtA5TREre® essentially conformto the surfaces
of sidewalls 102a. Opposite proximty end 126,

s uis tong egbpgdiment of gwnnpeHion; BrAYM i mggée%fe%acugmm@ 128 through
|
plurglglng bcsotnﬁt&léet&g&%rrlﬁ%heg%gé%%% J)rycc%n ogprglrﬁlggdﬁ %dy \[Zggfgﬁféhe illustrated

embbdfiné:#, Vautinabdre d 29 wiinsnfrqugh als sénngl beiove encgre @f inmdniifipld body 122,
end 126 and edge wheel sidewalls 102a defining ed

cvenipiall DENGEIDE OB VIGHIBHBOREARR Heke. B 1A% | Yariue Bere 129 may be
conﬁg% d}“ﬂ? %lccd} cga@itf) Ol whe Chanfifalctiring %@ih‘(’)ﬁg eﬁki‘xldetef:ﬁ’n1ques including

mai ntain a consistent,” desirab
dnll@rl‘@d&ﬂtdrmgéd cetntrehhnm’thﬂ)uglti tanAdRi hodynhrbnngectrairﬂhm@g aramfn@l line across

oper at i ona cl ear ance 146, and eel mani f
prO@thaeda ultomand PRechiRg, Vacyum lb%rsof@dﬁg%ﬁ Sied é]?~F8 lwromty end 126 to

central ibfor n%ﬁi Ifnes! T bilCeRBRAMAE Hhcuuhl H&Erpﬁ;ﬁ%éerfor example, 134 in

Igure 5, three vacuum port 128 | ocations are shown,
Figurad) acithen pqopzded vasnalitie yoctuni Eﬁlmbmg gCoesECAS NG ERaatYy .-

12 b, and.l qwer ort 1 ach vacuum port .
oBE Bmbpfiment e MESEE ihvaiOR P E5TER MRS ORASE | Manifold body
122 ]tgglu@iﬁiédtf@r Ahi\defecly (hét sAbWAY intiHaattn® rﬂlﬁd réM&all I&®cBrdance with
uum port 128 | ocations (e.g., upper, and

knowoveanufegputieg mictheils and technighesy e QRTSE? l19681@8t shown) are constructed

B Sl 127 5l LT MR By o aiin

vacfUHR 96t reRVind Wi ) ad B as MRIHE GsvhsuatidBair, vapé)rs; 2as) @m
ports 128b, and | ower vacuum ports 128c,

defHigers @ nleovm AcEpRSTSECtEPM Vﬁawmfmqﬂ@rwbeelzis? rllmmf@wem in accordance
w1th§%g$%b§$ ent & tg ?e%%‘r%@e%‘h%gé (reé( 8 gﬁ&“ Reda tv)&;ﬁ%}] 8Iy manifold 120

zero rees pr oxi

havih & mbkipeld bodg uamimdidisg 42 @aachntbnt ond 124/ awdia prqxomity end 126. Edge
8c, if configured, are defined relative to the_ zero
whe@bgyye@a@,‘ﬁ@plé%fls ﬁlilqjm,gb%ﬁperg@qqr@ posifion gdjacent to edge wheel 102, with

proximity end 126 at least partially within edge wheel groove 104 and adjacent to sidewalls
102a which define edge wheel groove 104. In the illustrated embodiment, mid vacuum ports
128b and lower vacuum ports 128c are provided, and connected by vacuum bore 129 to a
vacuum fitting 134, to which is connected a vacuum supply (not shown).

In the illustrated embodiment, edge wheel dry manifold 120 is attached to stabilizer arm
140, which also provides mounting and positioning for edge wheel 102. Connectors 136,

which can be screws, bolts, studs, locking pins, or any other known method of securely
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to the apex of proximty end 126 if no md vacuum
ports 128b are configured, and angle q can range from
W@b@wane4b@ degrees to about 60 degrees, in one PCT/US2004/042871

enbodi nent, and in one enbodi nent, angle q is about 45
degrees. In one enbodi nent gf the invention, vacuumis
provi ded at vacuum ports 128 through pl unbi ng

attach EdiahRdl Ebrhpet@htst hitachasdge wheel dryrmardfoldddd fao hmhchment end 124
body 122. In the illustrated enbodi vacuum bo

to statibizar @i 149 dughe embodiaent 5Pnrieé@r%hnfgﬁe°l%ﬁ@g8f"v eef dry manifold 120

o P O A S 0, Yoo

althsughsdpe otheel dry neandfold 820 Blusiratbd knBlglren@ lﬂ.lécmrfllgureldrtg a stabilizer edge

nmet hods and techni ques, |nclu
wheelah2y edgg whee!l dry g@gﬁol‘qal@pp%p%n e Bg fu}fg ngqndaé) iq F&?B@wded with
a [
oy pESECHEL ApLiN9ge RS8P AL RRd A0 QU el
and §lubdendtrielintenméted ashimiting a elxclruelsvs I n one enbodi nent,

bo | f
oL Bl h3%E el AR Sore el R ¥kt o mainta
accuifate g@ﬁﬁ%ﬁﬁ@yof duBstefie 1@ ”"B%dbvﬁ? RF eRAmpRE sElisGERNL0 is shown in a typical

Invention, "'the central region or core of manifold body
horiAdtali eripitetidre darfcorit fshould bRelappeeciptgdndhatsedaen)vhiepl 102 may require
emoval . JJn a

sl 9B ERBE U ch B LBDEA) BEaBHR o 162,

malﬁtmﬂeées(@@tal%ﬂﬁié‘ﬁa ARt AOAS biidl GEQlle oEimloﬂmgaﬁf fsﬁid)ﬁab:odmd enabling
to enable the dellvery of flui air, vapors

rota@@s Iy pneaeiapbodionent of thecinuentionr ccprm%@rsf@é |agF qrounsing Toles 130 (see
Figuse ét Fléa%ée gﬁe\;\ég&ﬁé gcgﬁél@@;ﬁ?ﬁqsg}ger@:(é \égﬁlggﬁ nt\?ﬁﬁ’veﬁf r1 direction, up

or dBWA! AindichZ bwmwloﬁﬂamm 142) fonadgemvhet] lmyltnasnffoldh]ézo to maintain
present i nventi on. ure 6 sho edg wheel
propeasligemnent1ayWRaeH, pﬁ@u YA 3P o‘af}ée I B ln%‘ JFurther, in one

embgattl%%? nﬁﬁh?tgr&cljgél% (ﬁ‘&dslﬁmﬂl Nlotkh %ta%ﬂ?jze}%@m Fpere18@ed to enable

shown n an-operat 1 onal position
latelaﬂbral\i‘(&fzbntaﬁ) adjtgtment) eeprestf@d byi ditecipork prrdwyl48n dddtbonat details about

| east partially within edge whee ove 1 an .
edgeatfpierd drx g el s e RIS g R Te e g Figure 7

po??%‘ﬁ eL?Oélov}s a cBRslsbdiibnl vielw & &IEh Q¥ Aty nitinffoMAE204M accordance

and | ower vacuum ports 128c are provided,
wittaote emtodirhend &fy theapresent Hoventio9 The snvwdimentf lilltllﬁlira’igd in Figure 7

o S, LRGSR, R b o 135

Proﬁ iy éHddlé(?@s h&§jaddnk 36 R@se tyheslt 88, | dndeit léﬁsmphﬁihllyVWith‘lh edge wheel

provi des rounting and 05|t|on|ng for edge whe
grocﬂy@2104Cd¢fn®dtw sdge3@healisiddwadlan 0ga. sEheeﬂBlStrétéﬂte@b0¢ment includes a

. T P

134YBRh p?d\?idémﬁf EctndctioiQo &tvaaﬁdrﬁlﬁlh‘pmy‘lt end 124
As described above in reference to Figure 6, edge wheel 102 is typically adjustable in at

least a vertical direction, illustrated by directional arrow 142, to achieve and maintain desired
alignment for substrate 10 (see Figure 6) positioning, and to enable high speed substrate 10
rotation. Accordingly, one embodiment of edge wheel dry manifold 120 is adjustable in at
Jeast the vertical plane represented by directional arrow 142, to achieve and maintain desired
positioning and alignment of proximity end 126 relative to edge wheel groove 104. In the
illustrated embodiment, edge wheel 102 is adjustably connected to stabilizer arm 140 with

shaft 144. Similarly, in one embodiment, shaft 144 provides for adjustment of edge wheel dry



10

15

20

25

30

to stabilizer arm 140. In one enbodi nent, connectors
136 secure edge wheel dry manifold 120 to stabili zer
wa@eoosd@4at nounting hol es 130 (see Figure 4).PCT/US2004/042871
shoul d be appreciated that, although edge wheel dry
mani fold 120 illustrated imFigure 6 is configured to
a stabilizer edge wheel 102, edge wheel dry manifold
manﬁé’l@ 1i26 1ﬁ Can\feirgctul aileetidoas reppebentet] drydtictiond aanOMZJI e@uide pin 146,
Xe of edge wheel 102. Ed wheel s 102 dt
extendsciion Nesghmens e #2inigy SGPITIZFS 3E0 a0 B BHHER, Posifigping, and to
0 L&t lfBrces actin
pre e e e e e e
uponli@nifsld 8dilys22abl e to mai ntain accurate positioning of

Substrate 1 ex substrate 10 | h .
ol natrteye,m%qgnwsf il B FiERiear Brrodha o tord it JRgE. the mid

Vacuﬁﬂlog&? iiage f)ﬁ@lde@dgﬁs wbeabed Ql?ovﬁayadu@ﬁﬂpéﬁ’s a4li bs tomidured to any

vertlc direction, up or down, and illustrated

desidogt ldcatmnt inothal praximuty eud 126 dn raadest t@. eVagBaje rwsafer, or any other fluids,
al i or,i entation segu

VDB BE Tt ZHE SRt PGS a0 roreech Hoabhaipas Fsg, mig 1280, and

lowdr128¢, 48 Ridued4) £OMNGRHe!t8RDIdrdBy cIVdcimPbitnd28 Qi@&)e]{ﬁewded With
(see 'Figure 4) enable correspondi ng vert.i cal

vacuadj appliod at V(t@lugl flttmgj 134 Amhwaten (o Q%é"rrtﬂléﬁal VapoF.¥tgaghin edge wheel
.down C t |
groogg 9@4\% églpbaercg 1%#1* ¢ glglfﬂgﬁ 1?§O rl%% gﬁfﬁergérrgﬁ’égl#ﬂj%&)s (h8f illustrated)

addiBbhdl PRAAbinb &k YREVided @bxough ynadifdldl B6dyad 2l eal gﬁtrmelﬂulds gasses, or
groove 104. Further, in one_enbaodi nent émunt ng g
vapanes desinsdeor eRPBBIgh o B o1 e eaernviiee! M O eges kisybgitate 10 (see

|
FlgUB%/ i ]r%e(L Ieg{l] mrﬁént%qrtfig gféts%lé él?\{gnﬂﬁ RO humbEPAREBBARM of ports 128,

arrow onal details about
and Sd@thenbed petty evmnatt alr dntt@icadjuids; weghsesape mersm apegsponds to the

implemeatiaR of 1o 8o whEH] GBI 2055 SHoAAIROTAD 13 fof dvins, o an

od| ment of the present
appa}?%\%g%%?gﬁ&l%ﬁ&eﬂgpﬁﬁ% illTustrated in Figure 7
i nAsuldsaited mbovd, ohd embdghnn:cleOh&v ipregentringentipnisediustablg in a vertical

e B S Stohe2 P,Hl ERRFRg o o et o

manm)gmﬂ) Q u‘éﬁﬁ%' inQf ’RABnthPbr Ii%fralrtﬁﬂecﬁb‘n qrgera directional arrow
ewa 2a The illustrated enbodi ment includes a

1485 mglsanmtdnf\mcnah pogidening Ovi shayemtip @fpw@qdrmem@@alwraent in order to
acuu

a5 LB BZ L SRR S, B 5 126 nd e v

s1de%ﬁ§ !N)iheﬁata&&ﬁ@ ddg e Ragle€l %‘B@ﬁ: 1®t. thcbﬂeeerﬁbod‘i’nhgﬁt Wbﬁ'&lllonal clearance
102 is typically adjustable in at |least a vertic

146 girovidasi that, surfacessef edgsavhsel mandeld bihincheqeswvheed 1%? @re not in direct
cont%%hl e(%zécl%rl]rgme i%cﬁl @gl%%gtsﬂ/ 09(51!531 %tmglﬂt)allrgédﬁi“% %ﬁ{e? embodiments,

tioni ena
oper%ﬁ@@ed cdhatd aillle within a range of appr0x1mately 0.002 and 0.060 inch.

Figure 8 shows an edge wheel dry manifold 120 in accordance with another

embodiment of the present invention. Edge wheel dry manifold 120 is intended for
implementation in a plurality of cleaning and drying apparatus, and with a plurality of types
and configurations of edge wheels. In the embodiment shown in Figure 8, edge wheel dry
manifold 120 includes a manifold body 122 having a proximity end 126 and mid vacuum ports
128b. Figure 8 further illustrates that embodiments of edge wheel dry manifold 120 may be
variously oriented in accordance with specific implementations, SRD apparatus, etc. In the

illustrated embodiment, edge wheel dry manifold 120 may be implemented, by way of
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rotation. Accordingly, one enbodi nent of edge whee
dry manifold 120 is adjustable in at |east the
W ensioceshs pl ane represented by directional arrpeu/Ug@4/042871
to achieve and maintain desired positioning and
alignment of proximty endj326 relative to edge whee
groove 104. In the illustrated enbodi ment, edge wheel
anilp@@ vith 2flketbédelwheeD@ioe slicaeh)witls Adikthemierapabifitidgifrowidet to achieve
haft 144. Simlarly, in one enbodinent, shaft 144
desupd omrelte@ai deagngeusicnisae Figtielge wheel drymanifol d 120
Ch 45 u%%teg b %ﬁﬁ)b%en@%f p{%%es%gﬂfn%émmﬁ i‘i‘ﬁﬂl@lﬁ&ﬂt@dl‘ﬁ{ a substrate

Ide rom attachnent end
procésgﬂigl sh§tems tE purki QZﬁTomraailg& 4thetlodnyananifold 120 anllemfmwg 1n a proximity

d
head nbsatie RTOSFURE SORICBr | oh Har PBrGee i oy Ephpdiiment O the presen
1nve1gPJH fQl &s%@lﬁg posiliBnddia aer{&‘ﬁghﬁﬁ&‘ieﬂtéddﬁsih raﬁﬁrﬁﬂrmfy head substrate

a Sl ng e vacuum port | ocati on, the md
procé/s@ﬁllgtslysmmr 1501 ZBibsirate 4Gy postionedsn ¢dexwherlsl 16B.cnd each edge wheel is

vacuum t f
configarachiBith ameRs ppesty iy TRl oo Propiied BT 2a 08 1598 are shown
tracl@ﬁ%gdiléfss %h\% arld BhcRS de MARRESof @B&RSRe 16.r om edge wheel
At each | ocation (upper 128a, md 128b

anfh haveriand28ih aa@@lb@dgnmﬁ ofi yhef presenb Heventioy spbsifagg 1 s rotated and

procgst§6<¥ ggl:gle{ R ; Elﬁ?ﬁ? ﬁpm%/aﬁ Egs\fﬁ dggsteﬂ frﬁ)( \é?&lﬂﬁgﬂgh proximity head

subsfrb mgﬁ’@cegﬁﬁ’g’ Eystehs D505dre |eﬁc®ﬁ@ﬁ‘alll}h£fﬁctlg¢ clexeing @dd/osrinsing and drying
ved through vacuum ports 128. In ot her odi ne r%
tools( a(subatltamﬂs ttymaéldr)wwmatnu@waqed e s MQXH@W?@&%@“ 150." Therefore,

whe%P sggsgh en%ggta e;?lgt 'z l% dd & {Hgtsﬁﬁgfh‘f@atfelchqvgﬁ ’ofig@lstﬁ@ Surface of the

exanple, to rinse or clean
subs&ﬂﬁellmgdrdléﬁb'zof t.He pm.ﬁbmf)r Smtﬁbf pioeeélsﬁlg( eﬁeherIQl&mty heads 152a,

. I n one enbodi t of th t
1520l GERETISATCORSND AP 108EE AHse L RPHE L0 AT If not removed,
can § %%egosﬂgﬁl Al Sund't gé %ﬁﬁﬂﬁg%fuuﬁétﬁﬁe 16! ]Qatﬁgsemlﬂfdlment illustrated in

corresponds  ementati on of the edge
F1gu\f€196édgér\yhd€hﬂryf whnifdaa2asds amf@mai withsit lessigorfeomid vacuum port 128b

and g@%&g%@@ f%}gggggtggxg 2)2%?@8 n@gg’f ﬁélrlfl:l:‘lll grf? n{lﬂgo cg]é)gvr% | Bium port 128¢
are éq‘ﬁ?ﬁg&%d ok gﬁgﬁddxjfaﬁéﬁ%%dr@l@ VERd &6aptisHal @ff&étﬁi&ness of the proximity

rate ctional arrow 142. Additionall
heacemmmqmmmg eysgﬂnmﬁees mamtam@ch picherhancsl with the lmplementatlon of

i SbSA Dby AR ERBp Bhrk o h55L B oo -dpose

on Shﬁ%ﬁfio p03| tioning (not shovvn) is provided in one
ment in order to maintain a desired operatignal

c| &egwade id adldyechare diagranx A9 iusgaEng the medod aperajiape for substrate
drylgglvﬂ gne\é(f/af:{gl nﬁ%ﬁ{litht hat gﬁll o gfdﬁ%g %&%ﬁ 1n%§11@90\ﬁe Rt meltdd begins with

rance rovi des
opeﬁah@ﬁ 2821 S@8c¢h Qfsul%@ﬁ&: iM”t@&hvdnaﬁM ideyinlg. 121001%1 dxadple, the substrate is a

senucoiglllctolro\zyva?err ehag?ntg Ianpllﬁirla{lteyctof structures defined and in the process of being
fabricated therein. The structures can be of any type that are usually fabricated in and on
semiconductor wafers such as integrated circuits, memory cells, and the like. Other examples
of substrates include hard disks, Liquid Crystal Displays, and Flat Display Panels. Typically, a
substrate received for drying is received wet, following a wet clean, and the substrate is
received for processing including drying the substrate, and may also include washing and/or
rinsing in addition to drying the substrate. A substrate is typically received in a horizontal

orientation, but depending on the configuration of the apparatus into which it is received, the
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contact, and a clearance 146 of approxi mately 0.015
inch is maintained. In other enbodi nents, operational
web@anessee falls within a range of approxi mat eP@T/0SDOR042871
and 0.060 inch. Figure 8 shows an edge wheel dry
mani fold 120 i n accordancejp th anot her enbodi nent of
the present invention. Edge wheel dry mani fold 120 is
substtdié GRsle Be f Giientatip hemiEomtaly, orrtidally, pt un adniyt griaftatodne apdonding to the
and dryi ng apparatus, and with a plurality of types
Conflgmatl@mnfthg&pﬁﬁﬁpéﬁéméfto‘édge wheel s. In the enbodi nent

g Rt ehed sdtdbhar itioned and
o gielhod GRS SRESGRAMISH R0l in TR RS piitae o por
securéd ﬁvmﬂdlgmvﬂlevlac i thepoehplai@ BopleFiegtation,a fubstrate s received in an SRD

Il h nbod
o 5 R g SR iy e

| tEQ6te SID appRafustadd SREY Gppdritus currently
i B e Y
beingl dévelaped lpesmmn bmim’:mtl@da, Slﬁytr&iaymtjf @ggmhegls which aze glpgB3gd to rotate

edge whee] (not sh W, t h a ust ren S
the sypEHALe & dF%i“’éicfﬁt EOC S ?Lérbngoﬁ IBPgonasll @I earglh}h#ege A substrate is
thereﬁ?‘% reffe?s%ﬁ dﬁ'd%ﬁoﬁéd ifédperehels, keusloe atirslsaiaving edge wheel grooves
men

t of the present invention inplenmented in
defiredbytsideveallpod desslgﬁ gvheglshasinintoi whiel o aghBHs" Righe pirRberal edge of
mani.fol d, 120 i npl enented in a proxinmty head
hesg{l%@fer‘éﬂ%geﬁF $cessing system 150, in accordance with

ONReLMRPEpéBién 206,!the stssearnis ronwdnt AodescAbed Iabd)\raabége wheels are
10 is p03|t|oned|nahor|zontal Qrientation in b th
rotatpd axi spuny ahédhe oBEOR 45 dmpaEed o8 H Pt odss: thereby rotating the

subsggtgﬁgtggt%s&g%l Slo%ﬂ ' ti Oﬁgﬁrednvag&ﬁ/ ‘Pﬂh‘?/ebé S\]:p%r e'éfh@hshed and then

I'gured wth an“edge wheel dry
manﬁﬁﬂéc{( at %61&@ Vel?i’cﬂy I’Uyl ﬂhy th@lagﬁd iﬁﬁhﬁah ds fﬂaﬁmdaaogogmg;vtp processing
tracking across active a ac e.sur
needsubBetatipeal 1 elogify gencErieta thlflﬁlggk f@%aﬁq ,fénffxpé?ltf‘tdhgl drying the
b rgsent i nvention, substrate 10 is rotated and
su Sg"f"gcessed by proximty head substrate processing
sy ghe meltaid coﬁhhlltﬁswgth oevation 208 iherddctsliwgs pretvacuumed from within the

edgeg{vgéﬁfé;é)@%ns qs)gticssgﬁ %&%gﬁ%e%)ét% t ' l&‘x% fglé‘ce %&V% %ds from active
and bg‘c 1¥1@' fi@%éeg _?’nge pgﬁfhté RAfH dued ﬂu[lis‘beh’(geex@éﬂéﬁ fi‘bin)/thdﬂ padpheral edge

'when a substrate is rotate
of trmusmang Theexpied Auidseas apldact andbesomedrappedinthe eége wheel groove,

and 588 (F¥To e GF-CEestBS of R Reg o “FRL, PRSP Af of gho substrate

Emb]ogi?rﬁer\lk% élgtlﬂe Fdskhidfveémion &Rl ﬂnﬁﬂémé{ﬁé’d toevae imtor apmdtel the accumulated
r oove 104, and if not renmpved, can

ndlbesraspdshuechibiodneeddeanisel BiORER. Proend b RiringE accpgmlgtign, as wel as

ted in Figure 9, edge wheel dry

re- dﬁ%fq‘n&%ﬁf% qnsth%gﬁhsir ﬁr ed with at | east one md

Va%‘é”in@ﬁlbﬁ doaBludanaviai dperation @16 ivhivhr desadbestthzo pbntmulng of the

128c. M d vacuum port 128b and_| ower v aguum gfmil ?
cleaning, rinsing, and drying of the substrate. In one embodiment oOf the 1nven ion, the edge
wheel dry manifold continues to vacuum or evacuate fluids from the edge wheel groove, and
thereby maintain the edge wheel groove in a dry state, for as long as the substrate is rotated and
processed in the apparatus. In other embodiments, the vacuuming of the edge wheel groove is
implemented or cycled according to a defined schedule or regime in accordance with
processing needs and goals. When the substrate has completed processing, and edge wheel

drying no longer necessary, the method is done.



are connected to vacuum by vacuum bore 129. The
exceptional effectiveness of the proximty head
WG amseastie processi ng system 150 i s mai nt ai nedP@nUs2004/042871
enhanced with the inplenentation of an enbodi nent of
the present invention to engure fluids do not collect
and are not re-deposited on substrate 10. Figure 10 is
a Althvaghhthet fottigaizamvaiitbn hasubsdenadeseripedhia sompendetail for purposes of

operations for substrate drying in accgordance w th. an

ClariloHRIRETENHAE. A s GRASah A SeBA FRBEToih m%gbﬁaﬂgns may be

pract;{\@etcir\v"&ﬁﬁ i éc%ﬁe 2Pt ;ﬂo \Qﬁ‘(?éarblﬁnﬁy b@dcbﬁﬁﬁ%ly,&hé PERbMEInbodiments are
or dﬁylng. I'h one e ghp e, the substrate is a o

to beseumslereduastibustistife and avi regtriatipd, and|the invesitiest isuret ¢e be limited to the

defined and.in th ro of . .being fabricated

dotai{$, Y6 Herofh UL (AT, OGS R Ge S68p s quiilonss gf the appended

clainysual Iy fabricated in and on sem conductor wafers such
as integrated circuits, nmenory cells, and the liKke.
O her exanpl es of substrates include hard di sks,
Liqui.d Crystal Displays, and Flat D splay Panels.

Wma%vg%@3?§§¥ a substrate received for drying is received
wet, following a wet clean, and the substrate is
recei ved for processing including drying the
substrate, and may al so i nclude washi ng and/ or rinsing
in addition to drying the substrate. A substrate is
typically received in a horizontal orientation, but
dependi ng on the configuration of the apparatus into
which it is received, thesubstrate nay be oriented
hori zontal ly, vertically, or in any orientation
according to the configuration of the corresponding
tool. The nethod continues with operation 204 in which
the substrate is positioned and secured with edge
wheel s. In the exenplary inplenentation, a substrate
is received in an SRD apparatus which can be of
various types and configurations, including a
proximty cleaning and drying apparatus illustrated in
Figure 9. Existing SRD apparatus and SRD appar at us
currently being devel oped position and secure a
substrate with edge wheels, which are also used to
rotate the substrate at desired set velocities during
cl eaning, rinsing, and drying. A substrate is
therefore received and positioned in edge wheels, the
edge wheel s havi ng edge wheel grooves defined by
sidewal I s of the edge wheel body into which, or
agai nst which, a peripheral edge of the substrate is
inserted. Next, in operation 206, the substrate is
rotated. As described above, edge wheels are rotated
or spun, and the rotation is inparted on the substrate
edge, thereby rotating the substrate at a desired
velocity. A desired velocity may be set or established
and then



mai nt ai ned at the set velocity by the tool, and
nodi fi ed as desired according to processing needs.
weaoansmmal vel ocity generates the centrifugal PEDUSE04/042871
that is exploited in drying the substrate. The nethod
continues with operation 208 in which fluids are
vacuuned fromw thin the edge wheel groove. As
descri bed above, centrifugatrgmg ot her forces drive
fluids fromactive and backside surfaces of the
substrate, with such fluids being expelled fromthe
peri pheral . e 0 .slibstrate. The expelled fluids
car%' col I‘%nc%ppg%gl é%%&rxgmﬁé{apped in the edge wheel
groove, apkrdgeahedlhevinpe greovdeletisiéd bysidswallscofahdledge wiieel; and
fluid around the periphery of the substrate. |
Enbodi néntasugn mppiold bawng & progimity Andyrtee praviwiymndpf the vacuum
: e [ @l d T
maniBld GEHUTE B pERHRIENEEBAAREHTH) BCEioBNTToPing GBBP Shocl to enable
reméwsl bhfnida fouwmbeatigowhedds wel | as re-depositing of
fluids on the substrate. The nmethod concludes with
operation 210 which describes the continuing of the
cl ®ani negarid.nsi , ' : )
cbodi mane BPRERE Rl YR Lot AR RIS AR pokt (R facuum por
beingalefified th theproximéty dnd of dbe appacatuse tcabrupesitidriediadgcémtdmthe groove of
h e‘t}ﬁe %d e wheel groove, and thereby maintain the edge
the S@feg#oove inadry state, for as long as the
substrate is rotated and processed in the apparatus.
I n other enbodi nents, the vacuum ng of the edge wheel
gr 8ove iTheiappiretns mfedaior 1 cfrather compasing agpluwlisy devagvaen ports, the
plur%lﬁg eog gllgﬁ:el.gl%{ 9\{)]12%1){}&% IdegfLIJ aegifl?lgtgg Bﬁoz(él\ﬁm{:t% E%‘? (rgf’ esasl)bgl%tu%etg q)Sé positioned
adjabdR ECHRigigbvedT theoslige wMeelel drying no | onger necessary,
the nethod is done. Al though the foregoing invention
has been described in sone detail for purposes of
clgrity~of t 0,1 | i . r h
cerat ai n “Chaf 3 g@‘%n@%ﬁ@gf%’ (:fgﬂ{%néo%sﬁﬂggp@g%ﬁlc% ply, the vacuum
supply povidihifeacaane rehotduidp frentihd edgeawhael. Accor di ngly,
the present enbodinents are to be considered as
illustrative and not restrictive, and the invention is
notk to i ] et.al ' y=y t :
beomdi S MR of S Soaeiein 3he HRoIRNG St cable of being
positpyeelinebedalyl withi. th¥\gadovie of cha edgedwhee] @b Ahdvle temdval of fluids from the
apparatus, conprising: an edge wheel having a groove
edged‘gg‘? ed by sidewalls of the edge wheel; and a vacuum
mani fol d having a proximty end, the proximty end of
t he vacuum :
6. The apparatus of claim 1, wherein a peripheral edge of a substrate is received in

the groove of the edge wheel.

7. The apparatus of claim 6, wherein the edge wheel is configured to rotate at a
desired velocity and rotation of the edge wheel is imparted to the peripheral edge of the

substrate.

8. An apparatus, comprising:
an edge wheel having an edge wheel groove defined by sidewalls of the edge

wheel; and



mani f ol d capabl e of being positioned adjacent to the

groove of the edge wheel to enable renoval of fluids
wo c@si064sd8 edge wheel . 2. The apparat us of cl ai PELPS2004/042871

further conprising a vacuum port, the vacuum port

being defined in the proxim4y end of the apparatus to

be positioned adjacent to the groove of the edge

wheel . 3 miiiéoldhpeng bipsoxifityleaidnthd prdximithend obthermaiifodd capable of

~a plurality of vacuum ports, the plurality of vacuum . )
beingopessher AgigeN HOUE FHBE RcBr BROHY £ “Bihle Jpi pmminication with the
edg?%@él‘?t us to be positioned adjacent to the groove of

he edge wheel. 4. The apparatus of claim1, further
conprising a vacuum supply, the vacuum supply

5 Yhe oembtstt CRAR Ay 1 helit s A ARG P o dlitated by &

port Gefne@aPihe nPhifBRl, Ny positioned partially within the
groove of the edge wheel to enable renoval of fluids

fromthe edge wheel. 6. The apparatus of claim1,

wher ei n eripher ed of, a.substrate is received. ..

' dthe " b TeBR feciglie Mheti W°hR SusBubiife §itaciitued by a
pluelii M plrts WbRERI A thd@amege. wheel is configured to

rotate at a desired velocity and rotation of the edge

wheel is inparted to the peripheral edge of the

substratg. 8. 1 risi.ng; wheel
having arﬁleeag)g%é%%%gp%@tgg\%ge%e |ﬁé’§hg§a§| él\;\ﬁ/g S of
t he edge wheel; anda manifold having a proximty end,

the proximty end of the manifol d capabl e of bein

g.
postiZ i onke aBpaseiEhtof elain eS.e HieTeHh dEHd (rosRENicig, dpflades one of
Ui G € ' ' P the edge wheel. 9. The
rmng%%g?%@%gﬂﬁ?h%?gkﬁggﬁhaﬂerein the fluid comuni cation
is facilitated by a port defined in the manifold. 10.

The apparatus of claim8, wherein the fluid . i
contiunt cihG Bparasu g dlaims o PEFI U Broity g j5opesitioned at least

£ [ [ 11. The apparatus of claim?9,
I8 1 G RO

ort Is a vacuum port.

14.  The apparatus of claim 8, wherein the edge wheel groove is capable of receiving

an edge of a substrate.

15. A method for holding a substrate edge, comprising:
receiving the substrate edge by at least one wheel having a groove; and

vacuuming fluids from the groove of the at least one wheel when holding the substrate

edge.

16. The method of claim 15, further comprising:

positioning an edge wheel dry manifold adjacent to the at least one wheel having the
groove;

providing vacuum to the edge wheel dry manifold, the vacuum being provided to
enable the vacuuming of fluids from the groove of the at least one wheel when holding the

substrate edge; and



12. The apparatus of claim8, wherein fluid
comruni cati on includes one of renoving fluids and

w0 ndosocisas ng fl uids. 13. The apparatus of cl ai P€BUS2004/042871
wherein the proximty end is positioned at |east
partially within the edge whgel groove. 14. The
apparatus of claim8, wherein the edge wheel groove is
capafating tfe wikebithé ngating efdbe whteldmpatisigratation 16 theAubstrate, wherein

the 5iedp el drvmen E SeaBs gty S e BUTIBHY el a6 he ede vhel dry

marf#dYd B&n@P&ﬁﬁ’&iéﬁ adfa@gnt\@%%{f‘léh@t cﬁﬂe%l%%l haoR iRer86wRove
of the at | east one wheel when hol ding the substrate

edge 16. The net hod of cl a| m 15, further _conpri sing:

|t|o g dge whee rranfol ent to. .
5‘11 eas?f‘hgngle%qg (%eﬁ Jg6 %‘PO&S djgﬁ "%i‘ﬁ& W%hﬁ&n includes a
vacﬁlﬁnbbedeﬁﬂ&hm roﬂfﬁsﬁtﬁ&ﬁlfm d, the vacuum bei ng
provided to enabl e the vacuum ng of fluids fromthe
groove of the at |east one wheel when holding the
substra e ; e t of at | |
S e g AR S B g et SOLHRALAR ictes
plurkhi§ of dgQuuinhpets dﬁfﬂleﬂ&nth%qir@uhﬁtgleud.es a proximty end,
the proximty end of the edge wheel dry manifold being
posi ti oned adj acent to the at | east one wheel having
th gro T hgg nPM’F t
edgg vvh %"%a%?’% c‘?ﬁe gléagl v%r@ ﬁlum por?qgleéb %ltloged at least
pamaﬂytvhﬂulpt}mgrmm)ofe]mdat lda&t ofdhehewkt hod of cl ai m 16,
wherein the edge wheel dry manifold includes a
plurality of vacuum ports defined in the proxi rri ty
endg 19 ThINReBA Bpgla% 19, Htelf the V‘élﬁftﬁinﬂl Qlet &ﬁﬂlf end at least
end I's positioned at |east partial groo e
partiadlyt Wighiat the egreoveone thdhatlleasp ©ne Wifeehmdllmits omamtaanmg 18, operational

cloafiEt PeMiest G MORH o BouBeas 1BHE Ve afe gRtraliRg Efeerance being
abotIed4dgsy. mai nt ai ni ng an operational cl earance between

the proximty end and the at | east one wheel, the
operating cl earance bei ng about 0.015 i nch.



