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WAFEREDGE WHEEL W TH DRYI NGFUNCTI ON by I nventors: John
Par ks BACKGROUNDOF THE | NVENTI ON Fi el d of the

wo pwefsd1on [ 1] The present invention rel ates geeEUSt0Y033301
an edge wheel for a substrate used in wafer cleaning

WAEEK EUGENRREL W DR EFUNCLIoN

in integrated circuit manufacturing nust be planarized
and polished to neet stringent surface flatness
requirements. One commogy, k,eghaisque for planarizaiton
i s known as chem cal nechani cal pl anari zati on/ poli shing
or CVMP. CWP is essential ani cal polishing in
whi ch the slurry used igkg?gg%gn et chant for t%e
surface to be polished. After CMP processing,
contam nated substrates are cleaned. In one step of
cl eani ng, the BACKGRQUND OhEFHFUINYENTIONI e br ushed
while a cleaning fluid is applied. To dry the
. Substrate, it is supported by a plurality of edge
Field gfdhe Inventiofe edges of the wafer |oand spuﬁ. a he?
met hods of drying in which the wafer is supported by
[1] edije mieesit sSnemsoh eelsich|genersliyveh|edgdvéheshifornd sgbstratesesed in
most .of the fluid to fly off the substrate. However,
wafefjgleanigg Qi FUTLPERHSPYN, “some fluid tends to remain at
the edges. In addition, a neniscus can format the
interface of the edge wheels and the substrate. And
finally, some liquid may remain on the edge wheel and
Descriptioftof theRelabst Astt e as it spins around. [3] It is
possi ble to renove sonme fluid by applying a suction at
2] theesgewtbrd NRAWafRE QfbsBhiet RRigHae Rbdt he Wheelted batfcuit
heretofore, there has been no way of effectively
manufastonmg gnifst tHed plaharized amt eolished of moet stthgenivediceaflginess

t he substrate. SUMVARYOR ! . .
requirements. One common techniqllel%orl P a%’e\llnﬂzg}l)n is known as chemical-

mechanical planarization/polishing or CMP. CMP is essentially mechanical polishing
in which the slurry used is also an etchant for the surface to be polished. After CMP
processing, contaminated substrates are cleaned. In one step of cleaning, the surfaces of
the substrate are brushed while a cleaning fluid is applied. To dry the substrate, it is
supported by a plurality of edge wheels at the edges of the wafer and spun. Other
methods of drying in which the wafer is supported by edge wheels are feasible as well.
The spinning causes most of the fluid to fly off the substrate. However, due to surface
tension, some fluid tends to remain at the edges. In addition, a meniscus can form at the
interface of the edge wheels and the substrate. And finally, some liquid may remain on

the edge wheel and re-wet the substrate as it spins around.

[31 It is possible to remove some fluid by applying a suction at the edge of the wafer
or at the edge of the wheel, but heretofore, there has been no way of effectively

removing fluid at the interface of the edge wheel and the substrate.
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[4] Broadly speaking, the present invention fills
these needs by providing an edge wheel with an
wo paoegsEeed fluid suction and fluid supply capei/us1095/033301

[5] It should be appreciated that the present

i nvention can be inplenented in numerous ways,

i ncluding as a process, an apparatus, a system a

device, or a net god. Several inyventiyv nbodi ments of

the present inv EE&E%EEE§QQML [6] In one

enbodi ment, an edge wheel for supporting and rotating

a -S S : ] i
I e B A i T
wheelOw R v ireepfdtglfled suotisuppbfitidanpeggepability. substrate

and at | east one radial channel extending into said
5] \Ahng%hoﬁad)bef IRSabE RS tHehBFedbnt Ginoemin Eafl bk ninglemented in

enbodi ment, an edge wheel assenbly for a substrate
numepRBCess] figelagipgraatasrocess) anleppanrius dgwsitie @l daviag ﬁ]gaénethOd-

eel Dbod ith a gr e f di. t i.ph
Severd) TGty % HBEP IR O FRE DB GJE TEOR A RS S Engage
an edge of the substrate. Furthernore, a_thrqugh-hole
[6] i dnfeserasabatimgntagn sdgt wheel o urRRIERE 2pd rQiafBd % ﬂ%ék"ShaPed

edge eel to.rot r.adi : .
s G5 AE FHBPr g i Shhoc b el prpten
groove tdhfidliré®as tsuppsrt Q@i edgk! ol 8l solovmmnbndbi trastbtdralial channel
stationary port as the edge wheel rotates on said
extendnafinto 28{l wheekbsbreom sparineriel rapvedge wheel dryer
includes a plurality of edge wheels, each having a
[71 lngﬁozme eoavddigent dn edgewheg) @ssmbdyl (e acibsiraseproressing, appgratus
] east one of the edge wheel s has a radial channel .
inclugse BrdB g IFRAREINE ORPTS BO%Y BEDE. EXene e MgiLGpter periphery
e va r Ge i I§F 1
of s HHECER,SSHYBAA o HBA) Basthall o, 1) st
Furthefiableps tanhadidats fanredtdted dxir opthecwlgs iwhgehto allow the edge

substrate includes rotati [ ti he.
whee o setptgt enghshath| vt 5441$1yéf§fqg@o%%§r\%ggg{v§f{dn ?}%lr?%i% groowe The

. S at e; N . 10 . t.ti y'
TP, B 10 O 49 B0t
edge wheel rotates on said shaft.

[8] In another embodiment, an edge wheel dryer includes a plurality of edge wheels,
each having a groove configured to engage an edge of a substrate. At least one of the
edge wheels has a radial channel extending inward from its groove. The dryer also
includes a vacuum source. The radial channel is in fluid communication with the

vacuum source.

[9] In anoth.er embodiment, a method for processing a substrate includes rotationally
supporting the substrate on a plurality of edge wheels, spinning the substrate, and
performing one of a wetting and drying operation at an interface between the substrate
and at least one of the edge wheels. The substrate is rotationally supported by a plurality
of edge wheels each having a groove at its periphery that engages the edge of the
substrate. Each edge wheel is allowed to rotate on its axis thereby allowing the

substrate to rotate on its axis. Spinning is achieved by applying a rotational force to at
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and at |east one of the edge wheels. The substrate is
rotationally supported by a plurality of edge wheels
wWe@awh/0BEef ng a groove at its periphery that enPemes2005@33301
edge of the substrate. Each edge wheel is allowed to
least &R & Be gt vheX itBelcbolcaNin@kheowibiGatche spihSWeating domprises
rotate on its axis. Spinning is achieved by applying a
supplyiog at lipndito tlor intetfaceavieaadial ghanngts formed iy thanpideiss one edge

t her eby causi ng the substrat 0 .spin. \Wetiing.
wheely e o8 TSGR RGNS A RERE 10 B REFRy i B ghannels
radi al channels fornmed in the at | east on e]g e wheel .
[10] Dijicngvandegss oS & BIFSPIYNYRIU\AEE DWRFTOYS ARG W g%‘i%f‘c%pparem
i a.the.radial The -
from S eRF 14 Sl ARARE Rt e RS AR RER, B ARBmpanying
drawiBBD AMBREtiAE Bk © el the priatipldsed titeineeritipni on,
taken in conjunction wth the acconpanyi ng draw ngs,
illustrating byway o f exanple the principles of the
i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 11] The
present inventionwll_ be readi| by the
fol | owi ng d&XBIEFeESCRIPIION (I THE URARSYE8N with the
acconpanyi ng drawi ngs, and |i ke reference nuneral s
desi.g ¥ bl re&di | ng detailed
(111 ¢iaPRG Y B0T SR e s BIBTRAS ohd By, TleoMIR hne.
descrip¥ioh @ivorjdddtiohivgdh ehe2acsbmpanying dosengsy and Eine offerance numerals
~interface between a substrate and edge wheel. [14]
desigmitg like sBudwalwe <®fss section vi ew of an exenpl ary
edge wheel assenbly. [15] Figure 4 shows a top view of
[12] t Hagwx érshbws ¢ pbdigeiewhefdn excswidlypubiiralg ¢Jeanangsystens|
Figure 5 shows a cross section view of another
[13] eX8pRba Yn@ege cheehp assenil a. inRirfhét HEDRESCREUDEIAN @ edge
THE PREFERRED EMBODI MENTS [17] Figure 1 shows an
wheebxenpl ary | ayout of substrate processing device 5.
Substrate 10 is di sk-shaped and is supported by four
[14] ediiguralSeshbers B2rosEseciion vigshi eigan syomiplate gdgadybechiaessmbly 2
and two novabl e edge wheel s 14. Edge wheel s 14 pivot
[15] | NtigweNOAGRRRNGD Widw of tHesdxieAtptard @4y whéel assearbigoBigure 3.
when substrate 10 is | oaded into the apparatus.
[16] Figure 5 shows a cross section view of another exemplary edge wheel assembly.

e e =

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[17] Figure 1 shows an exemplary layout of substrate processing device 5. Substrate

10 is disk-shaped and is supported by four edge wheels 12, 14, including two fixed edge

* wheels 12 and two movable edge wheels 14. Edge wheels 14 pivot into engagement

with substrate 10 by pivot arms 16 when substrate 10 is loaded into the apparatus.
Loading may be performed by a robot (not shown) that positions substrate 10 into place

before movable edge wheels 14 engages substrate 10.

[18] Edge wheels 12, 14 allow substrate 10 to rotate on its axis of symmetry which is
perpendicular to the flat surfaces of the substrate. One or both fixed edge wheels 12

may be provided with some rotational force, e.g., by a friction wheel, belt drive or other

3
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Loadi ng may be performed b y a robot (not shown) that
positions substrate 10 into pl ace before novabl e edge

wob@el039127 engages substrate 10. [18] Edge wherCBHUIR)5/033301
14 all ow substrate 10 to rotate on its axis of

drive SYHAREHIOY sHbN£ i § EFfuls el il aendralld Beciir! tatthsderfaatmsskill in
ﬁ? hg substrat e. Chepor bot h%fl xedied erv\,heel s 12 ma

the arb eT]prsovd@ewihanilst 12,46 nnmlrrt@itratheqmattmﬁmf cebsteate 10 thssyleallow}/ng it
frictiaqn wheel elt drive or ther sb(
and/og FRSRREIHOFP A 47 43 248 Y pi PR BE R b ct‘Ee a’ef viftedees

having skill in the art. Thus, edge

[19] ndignraishewe agiese 1P o e foGpd e rf%%edﬂeftwﬁ?t & rﬁfsftor?@d edge
Wheels‘]{fbagéj f o\%léee?l‘fﬁlhnga I %g éof ?fn%d QR itk LRteRehSu 64:1?06 configured

SubstT a y 1ts edges. Fi gure
to enghgsRAYS 12 oflsFSEraten1 @F Meﬁiﬁfufs dFefotmed dyribiephid ét s/lm&m by way of
substrate 10 and edge wheel 14. Edge whee

14
exampleasbeingdogated@niinicrfacs e substrater A aderden é’@leéb{]f?%a%e"ébbo“h

e.ed t
e s F RS Y P Yl AP AR T on
or neﬁhelaﬁf kidsBhafeac® afd fedse Rateat et ié)h?dldpﬁﬂi@e ﬂ\‘heéiquﬂmay be a
wherein both the substrate and edge wheel are

cleantmgobypion) timsing-kgeel ef othpt chemigakys §§F<Eﬂeé51’t1$1 BHOSBACS:
one or neither of substrate 10 and edge wheel 14 is

[20] hysrphlityi of radidl dtannélsl Ii@yard doaned éatni ertgeswhedli bh extending
rinsing agent or other_ cliem ca%1 sed in .proces

1nwargldb§p s, 13; j@% igd CIBPWEI 1§);m=0;11 C&mIBH]&IﬁﬁtécrnSW% %raguum
forne
sourcg or aRgatdn%L%gﬁgﬁﬁ)é }Q@&% 11}4?1%196 ?fm VR ik %Bbﬁ!éd)ﬂ)vﬁadtal

ar e comuni cation with
chanrié] MAC dbiynlig oidr stethe rmtarfﬁdel.lbét\&ﬂanyfet ot ashedge whedti fuwal be

2). W

remom@u.@?%pit‘éééq"%m'@éﬁaﬁ'lki?wégnéq"z‘%%@vh Sarost il 15.

eel 1 l ] .

rut e oG ERRE ofhep LR ALHS TR B v
edge 11_of wafe b t Ly

[21]  faewe 18 ﬂWéIanrlgerE ﬁ %i%%!erg“eﬁl §%58Rﬁﬂgn?’>6 %ﬁl‘ﬁf: ar][g/ee 14 is

mourfid9% Whe géorta%?ﬁ 1Bl SGharEdgesusharh: thé dage WRieBE RfrdeOtoarotate.
support m 16 by shaft 20 such that the edge wheel

Wheélsl 4 sreestaft 200hmtshowilieeto d4segtidn shahat the 11@1691& h@wﬁuﬁe rean be
Cross _section so. t t the i tfrnal S
1

scen. SBAATGSE FRGA Iy 0SHE B RHBIHaSEn e Al BRATAE? © 2
transPettE Qﬁialrﬁllgl b% o2 dvORe €REh 3G 3P périodically aligns with each of radial

channels 18 which are formed radially inato edge wheel 14. Any number of transverse
channels may be formed into edge wheel and shaft 20 so long as the strength is not
unduly compromised. In one embodiment, one transverse channel is formed into shaft
20 and six radial channels are formed in edge wheel 14 as shown in phantom in Figure
4. The term, “radial channel” is not intended to be limiting as it requires only that the

channels extend into the body of wheel 14 from groove 13.

[22] Shaft 20 extends axially through edge wheel 14, and bearings 24 permit edge
wheel 14 to rotate on shaft 20. For example, bearings 24 may be made of some low
friction self-lubricating resin such as polytetrafluoroethene (PTFE) or nylon. Composite

materials such as that sold under the trademark, RULON by Saint-Gobain Performance
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transverse channel 27. Transverse channel 27

periodically aligns with each of radial channels 18
wokioshsaee forned radially into edge wheel 14.PENYS2005/033301

nunber of transverse channels may be forned into edge

Plastié’&‘mroa@&r&ﬁ@fcif @ane?PG{d%GQCﬁﬁohhﬁ Sferft0édhtérBpatdd. Bearings
unduly conprom sed. |In one enbodi nent, one transverse

24 aretlaseip Iﬁtlte shaft A do revtuoe &akidge ooughnthei interfage of edge wheel 14
channels_are_forned in edge wheel 14 as shown in
omin Figure 4. The term "radial channel” is not

intended to be limting as it requires only that
23] cKanpie 29 @m@s@rwﬂdhq precutisPnes owRkalt 24 at %ﬁedﬁﬁe@%f‘oween
Sh
channfﬁ27 %ﬂé] chae aI )% g&ﬁnﬁj{u%é k¥ tﬁr&%%t%&galg%%%ﬁls 18.

Alterr?a'ﬁ@fel;y 2@1m1'f’£rg1@d%rm£}ebe heaed Iﬂ)@&haﬂmjmymmeﬁmdé edfe whea 14.
riction self-lubricating resin such as

Altenp@lvyttetpra‘fmm@r@erq@@ﬁ 9% pTp) (et slwwah cpprRgodiafie20 and edge

er| ch a sold u By
whee P & e o cotn Bt e il BEF el ORph AERIR, BroiBH Wblemp
fonnéafthg%r)&%eﬁ Mt%ma@aélyf@ hflyde dEieatdleso previne Mpduaing hom being
Bearings 24 are closely fit to shaft 20 to reduce

comnilmaxiam};btot dnyouighnelHS naitia raﬂla@@emfwg@g@tw?@él 151 4Tng s case, no

ft 20. oove. 29 exte t.he
Broog; ks FreTidHb dnbe SHELF Py ee el b PR s ligpsd g shown so
that fﬁh@ge %nly?ﬁra%ﬂﬁ ﬁ%ﬂﬁeﬂﬁinélslﬁs $iheh hﬁéycgetangue@smw Qﬁﬂeﬁ‘é\ce 15
I's drawn fromall channels 18. Alternatlvely, a
betweshrubsiratgt @aveedgayheel for med on the inner dianeter of
edge wheel 14. Alternative to providing a groove 29, a

[24] ?gﬁ ‘gcq fdov0) ﬁ"cé{\@ﬁé% @étsz 29 <and 2@19% wWhes thidhds 30 or

ar ge eno acuum may be "conmuni cat ed
somet dsthemgmdx Tige gagagtng poeahst mhee@eqlmm, fiagticay ieath, vapgle, ste., to

p1r0V1§a é‘%u i a?ﬁé’?ﬁé’c&/e&?aﬁ%ﬁ‘ﬁm el %gﬁﬁ@ q Jd'cﬁﬁ%n%hf& 50.

not in alignment with

[25] a%earft R ﬁ%ei]’ghon Q/ah;?' ¥ i§ @ﬁﬁ ﬂgﬁ’ ﬂfnﬁﬁ’%’my%ﬁldhsdr%é’\ﬂhﬁﬁgut from

e tfansverse ¢ be aligned a
the ceﬁmw elget 1¥.| Gpueifribniay adheigrets edgm thahaapgoys this fluid,

suct1$/\r'|11 ok ﬁ) ied tci 6& 19%e5j2 W#cﬂ i§ nﬁ &t ge%ﬁ]? péRoBBHNBE Rommunication

A suction line 52
with m&yl liadlad: oblepmsbl&tand dmregczreaﬁtegﬁa@ﬁ 5 p0Sucsiog, drays jopyany fluid at

1nterttace 154 gl%llg Qu&lirate 10 and edge wheel 14 rotate, thereby drying edge wheel 14.

and s

[26] Alternatively, in certain processes, another mechanism is used to wet the wafer.
To prevent wafer from being dried by the action of ed ge wheels. To prevent the edges
from being dried by this action, a fluid may supplied to wheel assembly 30 for wetting
edge 11 of substrate 10. This allows the wafer to be made uniformly wet with the
particular fluid being used. In this circumstance, it may not be necessary to provide so
much pressure as to generate a spray, but rather enough so the edge of substrate 10 is

made uniformly wet.

[27] Figure 5 shows an exemplary cross section view of fixed edge wheel 12. Fixed
edge wheel 12 includes a shaft 40 extending through the body of wheel 12. Shaft 40
rotates with edge wheel 12 on a pin 58 that passes thxough axial through-hole 46. An
annular space 54 is formed between a cavity in edge wheel 12 and a cover 45, which has

a T-shaped cross section. Retainer 48 retains cover 45 on edge wheel 12, and may be

5
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some other fluid |line engagi ng neans such as cl anps,
friction teeth, nipple, etc., to provide conmuni cation

whedinsmsa2axi al channel 26 and a vacuum sour ce BOT/Up283/033301
In a first operatlon wafer 10 is dried by spinning

whi ch draws fluid out fr ter, towa -
separaiqd thegefeom | by, %E[ sricliffe ashsr ?E%tggwﬂsn[ oal]lpvﬁd‘vfg,givgq‘g%tlon
Retaier 4B qnaysl’a‘é: teiOM inft. ARkF £ 1§ RaBUGH et Whed 152bMO-tihgs 47.
in at l'east periodic fluid connunlcgélon wi th each
belt 44 gogages gleariné? forged ira o @pta ofishal fdce 15 . Sucti on

draws out any fluid at interface 15 while substrate 10
28] affwopatgiéonahelsive sauen gt showmedraisy balt i i e gasagregroove 42

14. [.26 I le 4
thereb#écgﬂgl?ﬁ %hr%@l AEOe érggh nt@oiy 3 o\x@)ﬁ ‘ﬁ%\,\g sbs ﬂﬁrg&gglf‘az(séml@&m%hglsd e 46.
Shaft f%dﬁﬁhetﬂmgmdtheddo ledgd heact2 lnmmf:h&nkglé nwlam,l gihes’xye or other

mean§ | ent i qg,usgla& %oe{n%log]gbel n% ]%@g%? ttggrla ?(? bf Q single

materﬁﬁigel" $apRll BVESEE KrRaidd stalibiagy.al A @abminh és ‘ﬁ@fbﬁéd ta0 pbrte56 to
rraeunlform wet with the artlcularégld bg)g d

place wewdar firce ASTE PENCARES, AR Bad magdeatyplisd to

Repr Rah radial

anmul%r agc? géé ﬁ%g% Bﬁ‘f lﬁ'ﬁﬁl‘l%ggé’cce 54;5?)1?%??%{%11%6%%% radia

channd:hsl foowidch apetate pszagscﬁbgmk@vs veiHovespesh tegégep eyl 4 slawn in

gctl on vie w of fixed edge wheel 12. Fi xed edge wheel
Figurg 9. j ncl udes a shaft 40 extending through the body of

wheel 12. Shaft 40 rotates wt d wheel
129] 590 Fe skiabne BATBUGH Sepalts BeBugR- Ronpoget GR AuPlfbwn
drive 3MAHS @l')ula%%e@fo {rBpdriofoiRdnhe tedee whaelCly i Fyrthemedgemovable
wieel 12 and a cover 45, which has a T-shaped cross

edge wheals bh cond bajimegrated vith 2 BEEr 4 5 on edge wheel
12, and may beseparated therefromby a lowfriction
[30] wa‘slﬁemg‘{lrﬁhﬂfosmmg)mv@ﬁ@nlh@&b@@l @S?rq}@drlatsamrfo#ta for purposes

of cl % A &ﬁﬁer%é&%ﬂéyﬂ e&'ﬂlebeg%ppf‘?en? X{I‘ab cgﬁXlﬁrchﬁ§%é S a8 KRB Rions

eel elt 44 engages groove
may 8@ piaetio®tl withiratHeosepe pf)t}tel srppendledstiaﬂxils 48 ¢cchmBiglynthe present

embogdfReR o b conit et & HE bR an 10k Tarig v Ended Bisgnddhtion is
not up bé‘ hﬁﬁ% t8 *ﬁﬁé"@étaﬂJ@KrerDﬁ&%ﬁiS bhf ey s rrw(hﬁéd Whtto gie svobe and

is fixedly attached to edge wheel 12 by
equmaimtsmﬁth%wpméé@dsdalwhesu ve, or other

What is claimed is:



means. Alternatively, shaft 46 and edge wheel 12 may
be integrally fornmed of a single material. T-shaped
W@ oef3E07 r emai ns stationary. A vacuum is appl P€rU§2005/033301

port 56 to place annul ar space 54 in a partial vacuum

Alternatively, a fluid may be supplied to annul ar

space 54 via port 56. Annular space 54 is in fluid

commu ai cation with radial channels 18 which operate

as descri bed above\Mtr1§hﬁ¥Qé§ to edge wheel 14 shown

in Figure 3. [29] While a belt drive nechanismis

shown, AR apRAYuBARNN kR apparatus,

rreans éégt (gé%ggh%élea eto |Fr(g21gr(thtsgg%§?l on to elglge V\,heg Itpp
said elige whesltabsenibly eompristah| e edge wheel s 14 coul d be

integrated with a drive means. [30] Al though the

f Qb eQgk RehdeD ¥6iptisiAg hawh&s edddeacinghe drdove Someediat anl outer

for purposes of clarity of understanding, it wl

periplagup @f emﬂ whest bedy, tsaludrgr@wem@%%g sorfigwses 19 egrgeAs eﬂ%@/gé gaid
substxp aCt : hyllotl%1 I;q(gnt e%tscog PrbOf Jhg eed?@ Q&ﬁl%gle %8' aabﬁﬁl channel

s are’to
extengﬁg%‘gﬁﬁnglﬁtgalﬂIg}db%raqfdl ve and not restricti ve and
he invention is not to be [imted to the details

g' VDA NG ?Hﬂlgftﬁll&.l eYid e H%gh{ﬂ' e&ld"ﬁd‘iﬁl RhifR] 56 e AR dkast

equl val en appen ainms. Wiat is clarned
periodlis flid¢dvEmimicAiored ik awtitiehargpeemil opefofisaid vdieskorshamirdanft as
substrate processing apparatus, said edge whee
said eslge afppelyotenonisdidigaltan edge wheel conprising a whee
body having a groove forned in a outer periphery of
sai d wheel body, said groove being configured to
engage an edge o f said substrate, a through-hole
f oy med e adpeawhe] afsehidvdy eflgimteethereincail shadli edmprises an
cl i annel extending |nmard fromsaid

ove; andg, a .
interngh ahamxewemnrmgwpma@ﬁ e e OT e Rbs Befteine
Ghann i1Gdit] Bhfnel, and at_least one

at OHSOI‘H%JHI 8%1 I%%ftv&gt Blnlt %?(?)Ihgl%ge: %lﬁgg‘r&tl on ong Oafn Saal gas ©
transVr8EEhaBhel Sk hdilgl ﬁiﬁth s@ig axial channel to an outer periphery of said shaft
proximate said radial channel, said port comprising means at said one end for attaching

a fluid line in fluid communication with said internal channel.

3. The edge wheel assembly of claim 2, wherein said edge wheel is
mounted to a said shaft using a bearing, said bearing being closely tolerenced to said
shaft and said edge wheel to minimize fluid leaks from an interface between said edge

wheel and said shaft.

4, The edge wheel assembly of claim 1, further comprising a moving arm
that selectively moves said edge wheel into engagement with said substrate when the

substrate is positioned between a plurality of said edge wheels.



sai d edge wheel rotates on said shaft. 2. The edge

wheel assenbly of claim| wherein said shaft conprises
wa@poosasdenal channel that conprises an axial chernngt005/033301

extending fromthe port, the port being at one end of

said s r’[@ifeted%@wﬂeél‘?if RiaiRNO¥hERILsasBbdbelvltHeRIurthBAtIRbrises an
and at | east one transverse channel extending from .
annulsaikhnabar aindchaomel, stid anleatitae yadial phennel sitending Spmy paid
proxi mpt e sai d radi al, .channel , .said port.c SN .
groovieda i il P eE AP LTS ARG T4 CHET PRBE) nd said
f LAyl 8“%@{ | i i§ Rasalvlledlntueh Migdt satdagiel and sailhedge
Cover’et%léélg%\?zee g‘%é?rlr%fgb %%1&'5 %eiam 2, wherein said edge w >
wheehem rotate nthntespbct o eachaithiers bead ot siomprigingaasdnspn spid gover
bearing, bei.ng closely tolerenced t o said shaft and
for atiaghiyg @ Wheel to minimize fluid | eaks from an
i nterface between said edge wheel and said shaft. 4.
The edge wheel assenbly of claim|l further conprising
a noving armthat selectively noves said edge wheel
i o ergegelgemhevl dffvigmi Id figties compasing ponllehxed to said edge
substrate is positioned between a plurality of said
wheebgge wheel s. 5. The edge wheel of claim 1, wherein said
edge wheel further conprises an annul ar chanber and a
cover, said at | east one radial channel extending from
said groove to said annul ar chanmber which is forned
bet weenss edgt eldgb dnkeeimpmthgai d cover, said cover
bei ng seal ed to said edge wheel such that said cover
andhlsaility efgRewirels caatnhawigi grovive bonfmpatto éngagaahedge of
ot her, said port conprising nmeans on_ sajid cover f.or .
a subaratacdi lagst ané ofisaid| adge Wheels haging fyeadinh sbanngt extengipg jnward
f fuﬁthéaorv conprising a pulley fixed to said edge wheel .
om 51 MO GuE Wheel dryer conprising: a plurality of edge

wheel s each havin .groove. confi. ed to _engage._an. .
ey i Rl Bt e o rBRAEHER Iy said

vacullfbiide @ radi al channel extending inward

8. The edge wheel dryer of claim 7 wherein one or more of said edge
wheels comprises a drive means for receiving force causing said one or more edge

wheel to rotate thereby causing said substrate to spin.

9. The edge wheel dryer- of claim 7 wherein one or more of said edge
wheels is mounted to a movable arm, said movable arm causing said one or more edge
wheel to engage said edge of said substrate when said substrate is positioned between

said plurality of edge wheels.

10. A method for processing of a disk-shaped substrate comprising:

rotationally supporting said substrate by a plurality of edge wheels, each edge

wheel having a groove at its periphery that engages an edge of said substrate, each edge

8



fromsaid groove; and a vacuum source, said radi al

channel being in fluid conmunication with said vacuum
waowsoa2128. The edge wheel dryer of claim7 wheCBUS2005@33301

or nore of said edge wheels conprises a drive nmeans

wheel ¥ind £6Sll B%of8 6€it6 BkiS HNGelS Al IDWARE sl siBRteL@UState on its
eel to rotate thereby causing said substrate to

axis, & ar.m&e of haid edgewhtrebeing ydrive whead] ai m 7 wherei n one
or nore of said edge wheels is nounted to a novabl e
akpinni@isdidavakdtebarpplgiay airogtismil doronby arrine mheeldgel
wheel to engage sai d edge of said substrate when said

mgﬁgﬂﬁhg el tBerPPSiy QMR EIBR VB SvLtiSdd ShePdtivhattetdty@b opei@tion

eels. 10. A nmefhod for processing of a disk-shaped
compsisibg tdrging aomperiae rigtweant seid ewlsttate sndbploleastingpesaf gaid edge

wheelsaab ey e dogid iferfies SHERERER) SRR dngigt syq o
least ?g@ of Qgidséﬁgﬁ WHRE HRd QrettR3CdpeRARA (Q)‘Miﬁ’%ingb%ﬁﬁgadd R fhce

o rotate its axis thereby allow ng said substrate
betwden saidtsabstradpnand st laast sne ofisaibedgeoriechibysaipolyadpreliquié & said

) bei ng .a drive wheel ; spi.nni, said supstrate
inerfagsing g ool QT ORI of T By St RS DEAh BLAe: ™ Bt
performng either a drying operation or a wetting
operation, the drying operation conprising drying an
i nterface between said substrate and at | east one of
sdild edije mhtded of wjaimuliy whergn aaidaat deast boe ofsald edge wheels
interfaﬁe via said. radi al chgnnﬁlé_forned in sai.d q% dial
rotates @R shafl copprising gn dnjgmal ghernel in {ijid ceaveatiop Yl sai radia
chande N Hld ac‘#)&g aVGid 0o AR Gaf! ga@&@rﬁ@% YERPYisiRY gqpﬂyﬁhgtar@t:@m

and at Teast one of sald edge wieels by supplyling a
to saitlipgxtiidl shid shaft dnd naid nvfetitrey cdngprisive supplyalg fidnmedid port in said
formed in said at | east one of said edge wheels 11.
shaftThe met hod of claim 10, wherein said at |east one of
sai d edge wheels rotates on a shaft conprising an

i nternal channel in fluid communication with said
r adi al

12.  The method of claim 10, wherein said drive wheel further comprises an
annular chamber and a cover enclosing said annular chamber, said cover comprises a
port and is sealed to said one edge wheel, said cover further being allowed by said
sealing to rotate with respect to said one edge wheel, said annular chamber being in
fluid communication with said radial channels and said port, said drying comprising

applying a vacuum to said port on said cover.

13.  The method of claim 12, further comprising rotating said substrate by

applying rotational force to said drive wheel.

14.  The method of claim 13, wherein said drive wheel further comprises a
pulley and said applying rotational force comprisgs applying rotation to a flexible belt

coupled to said pulley.



channel s and a port at one end of said shaft, said
dryi ng conprising applying a vacuumto said port in
waaiod/oshatt and said wetting conprising suppl yPeyusioos/as33o1
to said port in said shaft. 12. The nmethod of claim
10, wherein said drive wheel further conprises an
annul ar chanber and a cover encl osing said annul ar
chanbe sai Q . ' S :
R L
compA¥esSRsHicnanl 1@ cige bOLEH Gubstiale hgfne atvot Gatmiaty one of said
edge wheel, said annul ar chanber being in fluid .
edge wheatuaid angagimanivichmesstde paes off saichedarelhecknygadnst geid sdge of
.. said drying conprising applying a vacuumto said port
said sPRSURIG- 4" cover. 13. The method of claim 12, further
conprising rotating said substrate by applying
rotational force to said drive wheel. 14. The net hod
of claim 13, wherein said drive wheel further
conprises a pulley and said applying rotational force
conprises applying rotation to a flexible belt coupled
to said pulley.15. The nmethod of claim 10, wherein
rotationally supporting said substrate conprises
positioning said edge of said substrate agai nst two
stationary ones of said edge wheels and engagi ng two
novabl e ones of said edge wheel s agai nst said edge of
sai d substrate.
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