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7- Am no Al kyl i denyMHet erocyclic Qui nol ones and

Napht hyri dones Cross-Reference to Rel ated Application
wohi@/apnBi cati on is a continuation-in-part of PCT/US2006/004504

Application Serial Nunmber 10/937238, filed Septenber

9, 2004. Field of Invention ¥he subject invention

relates to novel antimcrobial conpounds, their

conpqQsitions and t uses. MBackground The chem cal

and MBNEBANGELM WA SR (bdsEAMNINGsMBTHGD

said to be antimcrobial, i.e., capable of destroying

or suppressing the growt kélé?’rvert%_; oducti on of

m croor gani sms, such as CrEMPE For exanpl e, such

ant i baSéckmiialyvagfstindViaBeyd) dgak iWidebxison it Johh @k TGHos

Chenot her apeutics, and Anti bacterial Agents for

Di sease Control (M Geyson, editor, 1982), E. Gale et

al ., The Mol ecul ar BasiBA@kgng#@' otic Action 2d

edition (1981), Recent vel opnments in

Antim crobial Agents & Chenotherapy (S. G Pandal ai,

Editor, 2001), Quinolone Antim crobial Agents (John S
1. Fighd of thelnvertion ¢ G Hooper, Editors, 1989), and F.

.la . i.nch . & eenwo .

tooorfrf Hbegal foEaion BREES 19 SomiBondisREiattt igdg 488 Gpying and, more
particeldtly," to(dbParéjusesT hied reebiigiésSisB ntdre @€fidieilydembRRgaesidues from wafer

antj bacterial agents vary. However, they are generally
surfacgppfte\elh ar@sh QPRS- i n one or nmore ways: by

inhibiting cell wall synthesis or repair; by altering
2. Deseriiptionadf the RelatediArtty; by i nhibiting protein

nt.hesi s;: ar by ji.nhibiti.ng the synthesjs of nucleic,
10002E 41 e Seor et PP oo CHHR BIRRE AL 15aETIb PGHYD Ao e is 2 need to
[ : : [
i 353 05485 AR D0 5O PR ] Dyy, vane
residues bh theadurfasgsriflveafers. Plassanctididng exaaping and aushing operations may leave

ct, | east i art i nhibiting synthesi s _of DNA, )
unwarf ey R WSB! & SRR Eo O SRS Pripet d¥l damascehe cleaning,
both RBAIERAPLRALAAL 1LNACATHALH Brdset B (RMLALE bPHeAbstrate after these
agents, and their suitability for any given clini Cal
operaticgs, Rharorgarfioresiuaspiag betrranaitaefthe phbtoassist ot drteioablly produced
may_ vary in 1

by B0 BT Bl A0 A3 bl e i rces,
e e L

metal dhiarcanheet ilater.c If 0t renasyeti hiher urtwanesdatekidball inki¢rianghd particles may
bi odi stri bﬁ,l“ on, Accordingly, selection of an

cause,gmmgpther tings deficts o thel Wafgresriacs apd FepeiepE e iptersctions between
tal$iabiHAL | equj,f n [ f t hnc '

e AL, LSRR SndBl Sl RSN 106! Qs LR e

intercarmetinlagdrrtatdeselop toiisl indhé hretnl dines behighfregistae, bo el voids, at the
trreated and ot her considerations, However, nany such

contaci ipighiageefwiess yaricandie v owamalat layereandihencede dexices on the wafer

o bectBERRANY 050t 3l B Sond SRR 98 Bvin nopeabi

deviceagit éptiebiferci mecéssaryro efeah hitd Wafp @ddquatelyoifiea Thbridatib® Bp@htions that
activity,. avoi dance of mcrobial resistance, and

leave Rt iGFigHSH: Thus there is a continuing need for

oousFRRL: FRSFLEATRARLTHAAE N Byt B By Rhfing e it

spray bysterli foy diisdabutingl 9 vfeanth@piiichy r i@ﬂazﬁﬁn% Fluf® isAtiRPersed onto wafer 10
heteroc%gllc_rml eties are known in the art to have o

throughrazaiechdo b wricatlyt water {0 iwotating wileibecthi i isrbeimpspayed. The initial

spreac{;gll th@ gfe%gn% ﬁ{ugl[ ?%g%%l b&ﬁeg'f‘lq)@fi g%{;peggﬂgldls%#@ﬁcg eﬁlea%ﬁﬁh, because
FI uor oqui nol ones: Structures, Mechanisns of Action and
Resi stance, and Spectra of Activity In Vitro",
Antim crob. Agents and Chenother., Vol. 28, p. 581
(1985); G Klopman et al. Antimcrob. Agents and
Chenother., Vol. 3 1, p. 1831 (1987); M P. Wentl and
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Med. Chem, Vol. 20, p. 145 (1986); J. B. Cornett et

al., Ann. Rep. Med. Chem, Vol. 2 1, p. 139 (1986); P.
we.200emssamndes et al. Ann. Rep. Med. Chem, Vol PCRAIS206/004504

117 (1987); A. Koga, et al. "Structure-Activity

Rel ati onshi ps of Anti bact eri%il 6, 7- and

7,8-Disubstituted 1-alkyl -

o A A SO Sy S0 S I v

associgtedabith a low Mask trﬁspamt o¥/thle fludd ﬂ,t, the su‘t%&ite(ﬂlﬂ@ ﬁiter(féEe dusa to the lower
.Ros et .al.,  J. Med,, Chem Vol. 3 1, p. 1598 (1988
velocig of Bagiud af theicenter of dhagwater Fhaieversistieripberakegion of wafer 10 i

assoc&éﬁh@ tRNE 1 Y%‘F rlp%gttﬁ{nlsﬁclfg 8dl§ogou ?laeg Sx%h%f‘ %r t'y\F/;éfi é‘ﬁt fluid. Further

exaceﬂniﬁ@gﬁfb qleamng\/d:dﬁm&lnsp[}; thht thb resﬂéﬁb@ tigel @ kIRNE@8aning fluid with the
Decades devel o ment and_use" . Antim crob.
surfac mfﬁxé,? 1s 08l uly %osp_g:hgova(fgo@}g)ng initiaRgkispense until the fluid is
[ I pol on t.ar
i PS8! 3 SHANEE Tt 1Y 55l B 10, v
cleanipg Giuetisi iaially. applidd, iac b Gliph febidemichahe, Willo the p%npﬂé}al region has a
1109-1 117 52003 Y. Kuranoto et al., "A No
low regfdenqs-time Thys, g @%Wbaneuthe;ms@atm eenaltlmem @ettvetor of the fluid being

appheg i€ nfe@lfﬁlleﬁc%btg% téﬁ f’esmA%ge tere I%d I s&]lg_ali}? B? ghenggto damage of the

layer kiaitpmﬁbs eesikes rife. Fllib linter@binteat BRREFLOhateEHE QP BRNoRRAF 8dence time
Publication 487030 I nternati onal Patent Publication

reglonWA‘@i@%Propﬁ‘tliéPlﬁ%iteid(ﬂfa%l@@t ent Publ i cation W0914214;
[0004]U1“1t§e 1{3 ?&%aﬁtg{;rleég?! g% 2n Zogjg Oa.négl 2 l nt ) natllovvs or consistent

cleanifybf pc@ﬁétbl@[‘bsﬁiﬁ%@ﬁ'&hodﬂﬂaﬁfagﬁ?tmdeﬁ '15 eP Ubl i cation
W00136408; U.S. Patent 56 56; Eur opean Pat ent

Publ i cati on 362759; U. Sm%%ml ; U S. Patent
4894458; European Patent tion 677522; U. S.
[OOOS]FBR@H%' ﬁ)@&aﬁg lthe prbsent B@E&%b?ﬁéﬁlgggneé&dg}gﬁ@(fﬁMg a cleaning and

European Pat ent cation
drymgl&l?p@rahmth@nabapﬁblemﬁrelﬁummg aatvaoted WO 463 the surface of a substrate

P t Publ tion WOD2085886; Japanese
witho SRR3R e e Toyapn sich oo ForUcaay dPoRIA. T should be
apprecPdﬂéH {Haf tHeOPre WP HBRRHUSH chlhE iR gfehﬁga ¢ éﬁ?‘[‘ug{%?us ways, including as a

lication WX01 85728; Europea I ca
procesgmmmaﬂlwpamgstanl:’atdevme Buiblmethéd. 0Beviddl Iehtive embodiments of the

E@t ean P tent) ({; kil i cation 413455; International
presen 011;9@5 PEHPFARER¥0209758; I nternati onal Pat ent
quHﬁ?ﬁﬁ%ﬁ%ﬁn%%% fO}' %Ig{“ﬁg% :p8§]c ro%%%lﬁg%emdues in a single wafer
cleanirRuyisteomisi va@ZZﬁESﬁethdchﬁﬂfﬁS@wRﬁhﬁMﬁiﬁ'gm ﬂféﬁtﬂhlﬁﬂto a proximity
7300472; |nt er nati gnal Patent Publication W03141
head dispoggd,aYsr oh #bspatee nt heny 1% MerissusOIMbe dsisAuid, is generated between a
P
surface O B B g 8 e s o8 bt R 80  FRG se uid s heated
and thel§ubytate guiimeatly neyed andur iy prokindtydiddr el at ed
eterqcyclic anti bacterial agents. O particular
[0007]; 15 qwpthst embodimeny; & meshadr @fdﬁm@bwgdf!mﬁgthfreslﬁees in a single wafer

cleanjr%o%/%%rf‘ru }’He}g&lﬁia(g fite ﬂﬁgmﬁg r%lt%%e% g, o(ﬁ’ﬂﬁﬁ{i%%fﬁl\{@ p roximity head

disposdtyairen gesmbstﬂité(yﬂ“herﬁlahnélﬁmuﬁ @f it i\ géﬂe@é}ed BEtWeen a surface of the
aryial kyl, or trjhaloalkyl, and X is d‘drox
sub “%%TIWPPSWP& suigpeenfiiag prowigty heailndhe tcbpémte@anémsubstantlauy

constarRLfQ%%H E't §p§%$&gg '362#?%%‘3 1S g]ﬁ,{ngalg%/({j qu]‘gﬂq @ﬁ#ﬂ(?\%r the surface of

thesub\sﬂnaeel n W| s C1-3 al kyl i dene and R5 and R6 are
hydrogen or al kyl. International Patent Publication WO
99/ 14214 and US Patent 6329391 di scl ose qui nol one
anti bacterial agents with C 7-piperdinyl,
Cr7-azetidinyl, or C7- pyrrolidinyl substituents of the
for rrul a, O‘ partl cuI ar |nterest are those conpounds

L T 1
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conmpounds with a substituted pyrrolidine at the
7-position of the quinol onecarboxylic acid nucl eus,
wonedfomssasl substituents include 3-(1- am noet hpCY/US2006/004504
3-am nonet hyl, 4-(1-am noethyl)-2,2-dinmethyl, and 2-
am nonet hyl . For conpounds th an azeti di ne
substituent at the 7-position of the
008N bal . . - . '
D e i il AP SRS Bl e cicaning
system ratlindels ) ze flhigll souareearidng iprdditpead) opéreblpredhssdi@dto the fluid source.
The SX2TPLES. Eur opean Patent Publicati on 241206A2 .
© SYFIET| YEasT 8ifaSubsHate FEPPYF RONEGUrGh&p SHPPABE pssubgtrate disposed
- The(Gh) As - - | 3 -
thereo; i dar%%iliﬁ%grlg ghalon lﬁgg'(ﬂﬁ t@%&%&?g F‘%%%"c?@’%‘mty head to
form aivlenisgys afifluad Yetowepn oppdsing suefaeaslod tie FRoMmifyTdaNAnd ke substrate. A
EQI ch.,nis 0qr 1 and R5 and R6 are the sane or
controgicy Sefnghidedin dTheacantioBg issiartosnmunigationgwith ke sybstratersgpgort. The
: r . Qro mis. 1 2.
contrsBLE NSk AP fnoB Bl df sl AR Tk Phelee U substrat
throughboeemeanof tha sphslaiecappern. For the pi peri di ne

ébSt ituent at the 7-position of the _
l0009lsq Hhe6 pgRfsEsatsoadyrniggesceidthe resertoientisaswHkbecoge apparent from the

LEdgn -4- amy no-3- et hyl . . .
Tollow it Mol T iecRbrioh, PR i O oRfp s it e ccompninge drawings,
illustratingtiyew gy effex @l By primdigiss b@E pidientEvepRBRN Pat ent
Publ i cati on 0394553B1 di scl oses anti-viral conpounds
, . -

of the forwﬁ%% 22 R22 2o

i ndependent |y 3 Ot —a—Ta09
0010 Theéresdat irfveAidtyvill b4 rebdil ' o o
[ _ ]gn déqlt&\ﬁ; o% tehém rrély bfg co}an%ﬁg%oovﬂyhﬁgg@ﬁ)@%er aﬁ%&‘&éscnptmn -
conjurctpin veiths ther acoompgnyingdirawings. 1 Tor failitEarthjsedsscipi@ntlike reference

Publ i.cat i 572259A1 di scl oses anti-viral conpounds
numer%]fS%Fﬂgnaft%ﬁﬁ%%ch W6 and R7 may be the sane or
0011]0FichRr ENlusfild i i . 1
00LIFEEREE s e SRYE301 , Aul CHBULHUED i, v
and drp (SRDbeleaningandl dRgingpraceby dr ogen at om a | ower al kyl

.oup, dr ox foup_.or | ower, al koxy .group. _ o
L Ry T E S N AN TR —

head ROANRRYRER Pt ;gtﬁﬁl”%ﬁyhm@ﬁ%ﬁsna&ogss? )a/(ﬁﬂg%]ep 9f th ézvqafer 108 in

radical, R is hydrogen, an (optional oxyla
accordhpgevitladiedmbadimentalf thespreseny invesibncal derived from a

rboxylic acid, an al kyl carbonic acid or an _ o
l00131§$§'ﬂr§f??f3r Theves aifle visw ot walpr slerniag and Horys systam wath, theproximity
heads { i ' y: | es.of . .
s b RPN O el iadh ok TR 0y st
with oeaenebdsibmentreefploy presknt mvefonpast ; they are now a
l.gni ficant threat to public health in the devel oped
(00141 3 ¥t .20%@“6&/@&90‘5%&? agvalgs elespngipnd deing systsm with the proximity

(per . . [ nse, use. of .
heads L3 RGBT BolEilil Hnict S5 PONGRRAL I Bicdle s oy e gwater in
accordarfceiwitlr @rsinitg diroait of thel presetlino@itionci ence. " Resi st ance”

an be defined as existence of organisnms, within a
[0015] ;”d%HP aD) devista ddyvigerofim weakbrclsrningend deying systenamith|ths proximity

C ' .act | f a given, antim cr.obial .
heads $k30RAME HBGLUTIACWIRD B ool tend afat @ the water in
accordaree iwithorRrdnshodiaént a$ tHege@ichBihSeriod, nur si ng hones,

where relatively high rates of infection and intense
[0016] Jdgnref3 dHustigiest &rwafer slpening/daying quoerss . th8emayeba.condiicted by a

. , t "I nduci bl e .Bet a-| act anases:

promm@??%ﬁa acgé]rgal%g i‘ﬁ(ltehrr‘i" s %@? oglirpens of ?}ﬁgrgsf?gt F¥FHRe Use of

Newer Cephal osporins”, Review of Infectious Diseases |,

p. 830 (1988). Pathogenic bacteria are known to

acquire resistance via several distinct nechani sns

i ncluding inactivation of the antibiotic by bacteri al

enzynmes (e.g., b-lactamases hydrolyzing penicillin and

cephal osporins); renoval of the antibiotic using

o, o a1

<

Y 2 o - . Y T
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mut ati on and genetic reconbination (e.qg.,

penicillin-resistance in Neiserria gonorrhoeae); and
waceonsisstidon of a readily transferabl e gene fraaras2006/004504

external source to create a resistant target (e.g.,

methicillin-resistance in St‘&phyl ococcus aureus).

There are certain G ampositive pathogens, such as

[0017Y #ELEUAT HiokRS] /) asﬂ% ?f%ﬁ?&ﬁ&? 8?'3 a 1tl§rﬂea&\1qrégf:cor5ance with one

-

resistant to vir conmer avarl
embodmtanboﬂhepmsbﬁnm&anannsti ng anti bact er| aI agents have
mted _capacity in qQvercom ng the threat of

[OOISi qugg ARcidlustraterssa proxipity head with, angledysuee irdetppovforheing a drying
{ b t
operafittin 3L il Pon AR b e SRR, Cone o

[0019h&Aipard SUndhaws valultfigfolc% ﬂfnd@W prxanRy RAd ihec8b@bnce with one
fective agal nst resistant

npounds that are e
embo‘i‘f’l?%%@@ P&ﬁ@%ﬁ“@wl@é significant activity advantages
the.i relates to

I L cul .ar. nt
[OOZOEF%& nds as\/all lﬁﬁlt?% CFﬁcWIHfI%WQE%W%V ﬁ‘ a‘i Wﬂth%p@C?qs)WlndOWs n
accord%ﬁbwitﬁ ohe ‘Mihbb@lh‘[ént of thépf—b@eﬂt'i‘ﬁ\%ﬁﬁénf romlto 3; mis
integer from1l to 3; z is an integer fromO to 3; R

an
[0021] Eiggeg @éx @ bighrleyal Inipep|dipd schdmaticaliggramrod a&lnkgixyvadeZ:Iaaﬂmg system
nd..R4 are i.ndependently selected from
I ace g@%&@ﬁ“’ e?ng% Wyme trﬂfﬁl&el H?}ﬁl%‘xy, al koxy, al kyl t hi o,
[0022}31?1?0}6 7 ab kefyds-sdetibral Kiviplified @Ehén%tﬁe&ﬁ dif ﬂl? ffamﬁlg of a single

en, hal ogen, alkyl’, aryl, koxy;
wafer R@facg in pctepdandewith pne embodismnt oﬁihe aivle;ttllqn hydr oxy,

s e o e
perforfir tHeOcléarBITBe e élnSlarhaey Qﬁﬂfz&g nﬂalﬁ%)? st Wi uta(ﬁ% &ﬂl%(#ﬁrﬁlent of the

atom of the ring can be opti
inventon. wherein R 2 is seI ected fromt he group consisti ng

ol 5 e Tl Rt i o
t .
e S A 1 s

theln\@n‘aomaach [ ndependent |y selected from hydrogen and
alkyl, or R7 and R8 join to forma 3- to 6-nenbered

car bocyclic ring, ”Emg:ﬂDﬂgcﬁ@?{ 1‘38 can be joi ned
i ndependently to e forma
[0025]hAh m\@n‘ycﬂl far methkgismﬂfappdiatﬁgsstfbﬁeﬁﬁchflagbeaﬁing 'ﬁ‘ré&ss residues from
or R 0 are bonded, wherein RO and Ri ar

a Waff‘éal& ﬁhﬁc}?d@beﬁlaébﬁ fojlogang dessrptiony mm;emtsge@nclﬁamcyaﬂ,s are set forth in

C I 0 f.on r. ern I
oder 8 fon SR UL Y P Ry et
howevtei',] dymint b6 gRlinaRY Skt thdre Hhdt iRy pratet BRRAGSH maY be practiced without
wherein, q is_as defined above; R7 and R8 are” each

some qrﬁéiéﬁébﬁfé ﬁmcyﬁes@t@l;et dal ofhes instapdesoyeH kaown ardopgks operatigfis have not

ered carbocycli.c
been UL ALt b FaBL R Wil oK e PaFRG A estgn.
0026] a1 i bn h I
et ee ol i v G LA bt

will bq«,w@y@eg that Bpise skilled gethe anytatoveyious bkerationsahdditiods permutations
and eq%ﬂ%le%saﬁ*i%reof may be realized. It is therefore intended that the present invention

includes all such alterations, additions, permutations, and equivalents as fall within the true
spirit and scope of the invention.
[0027] It should be appreciated that the system described herein is exemplary, and that any

other suitable types of configurations that would enable movement of the proximity head(s) into
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Xis selected fromC and N, where if Xis C, ais a
doubl e bond and b is a single bond, and if Xis N, a
wO20w/88Mgl e bond and b is a doubl e bond; and ¥CTAIS2006/004504
selected fromN(R) and C(Ri), with the proviso that
when Y is N(R), Xis C and en Yis C(R), Xis N,
wherein R is selected fromC3 to C6eycloal kyl, C4 to
close | |
B ar i e Pl 1P BB B HORA fEipa ity heac
may 1§, a néas fsheordfivmi 5 ceitéi partiom e the wardr Rliheasdgk OF the wafer. It
red _heterocyclic ring, or if IS

shoul%gﬁrﬂ%%%%lteg haty n‘awy embo nfs) may theutihized yehore theaproxishity head(s)

move tn? aflﬁl"eéiJ ﬁslﬁBﬂMbﬁé:%f% K t@Wafe&{%%&ﬁ&ccﬁ&ﬁ&%ﬁglbn@%sne edge of

the W@&n qrocpthelt norf-bnear anGrentertshnye e heilieed sye hs; foi BfEmpPIE, in a radial
an_opt,i C@é i soney, di astereonmer or enantiomner ther eof ;

motlo%, IBWWH gqtiony na %@bﬁpggp,én gaalg-zag]y)@hgm,eetc ofhe motion may also

b § !

e an}g otﬁ%gbégs gﬁg & otloh rgiﬁlgla% rﬁlgggedg@;a$?§je§g??‘rﬁa‘§hn§| ip ogp gmbodiment,
the wa{bls magdjetremnédaimﬂthlerprbhnﬁtyl led@ mhoved. in lat il FAABRM JoOMB Broximity
at the copnpounds of this invention, and conpositions
head E‘@Ht Blioﬁ?ﬁéigalﬂ HRAEEoRso R Jhp dkaferr elteshogldt jalse be understood that other

b cﬁﬂlte a NhheRIN d
e S50 NbPAR LAcROE A 0 AR A0 . ey e i

conﬁgagadl msmoveesvatthmtvaferaﬁ @bfashio\Gie ledabiled yr,océé@ﬁlgﬂﬂeaﬁpﬁﬁrtlons of the
f enti.on |?ﬁalso directed to a nethod of treating a
wafer. s Gpi° “’ﬂé{vﬁ JrHeIBAY ave hlné%uﬁs%@nwr)oprozm@y héndt dd addition, the

proxmlﬁgy dﬁ'[d' \X%a@érec?%% \Qi?di g gglil a%@%ﬁtﬁﬁz{yo?eg utilized to

clean aﬂdedxgcammhﬁ;mb afd §igs obbubstrates Elﬁ:hFHs%ﬁ‘ Banhd1¥ €700 8 Wﬁfers 300 mm
rther directed to a nethod of preventing a subject

wafersy ﬁéfrﬁ%lelsf @Fi hbe PeEwCleasisaand ﬁw&%@wnby bentilized for either or both

e OB e AR ™ >

[OOZS]eF@&&tZA/ ﬁldﬁ@seetopfwdvhﬁf @W@feﬁﬁl‘é@tﬁh SISt ].‘U@ Dt proximity
onmpound of Fornula 1. Detail ed scrlptlon The

head 1&95]3e@t a |hﬁvé‘?¥ttﬁlo¢9n§|ggwld@9ﬂudnpﬂama®6ss% diemeger of wafer 108 in

sccordaboe' AT Cerb 84 Shyn d prssene iyt s ibodpetyosimity head

106a-3 hehtldvienth appse G 04aB0uR: cBehdd Ia&%sst Q dlslﬁet@P%Y%he wafer 108.
description, certain definitions apply as

Proxinyigy| kegd 196aa8rmpsbe movediinte adisaningéinsiag cposlume by Ivattmabmovement of

ed t this cl,osure .the term portion
e w3 MRUEREH: A By BOHAE KRB B8k browimiy
wafer 08, | On@thrbyintitiehead]186£Btis nldd6del R6H %dltg/}fo ta%}?glﬂfe{cg %f wafer 108, the
poi nt, of attachnment. Unl ess specif ot herw se,
wafer prapesging gpgption of :atqp@n;ﬂac‘e ofdheiwater kymipke plavhiet her us ed

0029158 A FRCEH i HERn e Floshing Rt 408 mopiem 1002 it

proxinifyOn@ads AM06&3Y at! TOEH-3 Wit Aikbrikdtist & -gﬁevxxlﬁh”éxtends across a
alkyl" refers to straight or branc ]h

diametpyy of wefer JO8In ategrilaneg| with efie embbdingns bf &1egﬂ$1‘esem invention. In this

AW
tHet didineRt oPivalirangh

o S P A ORI Al i s,

1062-3randi 108b-S drpbrangbt toetlbsel proxintityl of wafpr .mnﬁabes I(B@Qtlhd [AYBb by top arm

sec-b |, tbutyl
104a ary] ?‘%&ﬁ%?ﬂ?ﬁ?g‘h%ﬁpeﬁwﬁ%%%aw H¥B¥’|¥?}l 10%9%9%%%) 3 extend
across Wal@ 198, .onfy hd¥eSdd fufiStadioBla P‘f)le ﬁ@«gfe%ﬁlto cle‘?ilkq/
radi cal’s are oxygen ethers forne rom preV|oust
descri bed strai ght or branched chain al kyl groups.
"Cycl oal kyl" groups contain 3 to 8 ring carbons and
preferably 5 to 7 ring carbons. The al kyl, al kenyl,
al kynyl , cycl oal kyl group and al koxy groups may be

n.
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I ndependent|ly substituted with one or nore nenbers of
the group including, but not limted to, hydroxyim no,
woabwgesrizal kyl , al kenyl, al kynyl, cycl oal kyl , parRisxops/004504
oxo, al koxyimno aryl, heteroaryl, heterocyclo, CN,
nitro -OCOR13, - OR13, -SR 43, -SOR 13, - SO2RI13,
-NR 13Ri 4, -CONR 13R14, - OCONR13R14,

ono S RT3 80 A 0 gl P

headsdl0kadydnd 1@5k—)8ny1|a. hmchﬂahbd@ﬂgura@bﬁ) whidB ieEdi@pited to clean and/or dry
ﬂ@%er ocycl_ o, I al kyl, heteroarylal kyl, an

wafer Q8 dp @E%ﬂ%ﬁw Ors; drabedimnit 94 &F )Ibrfmlznt inwentin. gnithig embodiment,
J Y,

wafer Mgnm en ategimetta p&{vﬁ %ﬁ a?lk Sﬁltégrlg % acﬁ%% [P’glﬁltén% g¢¥ige such as, for

exampla,czyd edgrsgrits efthdemy with .edpd attﬁtfhindﬁ{%e@tcm PRRiAH ﬁ%acp@a[rher assembly
., of a_substi t uent lgr oup, means an organic radi cal
104" i3 configured foybgmoxplie Arom erasedesrodveferd O8raceass diegliemeter of the wafer

to an %ﬁgé Bh tﬂg ltﬁ’e? dsﬁe.l_ﬁml{%g\}v%reg &gtérc %rg)cs:%lg% g}/%gﬁgg \r/}%f%?é]lahagﬁer In this
fashlon,S@dxﬂ]hlaneadrl%a 3p8?ddl?or<}froﬂ tﬁ%ﬁd 10688 (& Qiél?wn BB $n reference to
acetyl. The term "hal o en" means fl uoro,

Flgurﬁ'c:HPbméy meve agross the geder fplllmw@g a paih-along 4 diamgted of wafer 108 from one

I aI K subst
cize (S5-eRBRLE: b Lo LB SRR bt 6B apor 1000
may bmﬁd‘l'eﬂlai ﬁag&dmtablérrﬂdnneﬂ!haf Would enhst BRNVInsSBE 3ne @@ge%f wafer 108 to
art of a substituent group, is a carbocyclic aromatic

anothqra@p@g’mcp}l,mqmpﬁ@ efge: rAbtone pnbedintent, pheinyity head ap6a-3 and/or

h | .Th b I
provinity, RN 80L3 30918 bl e TS 157 BSAGRAE ST o o op ot
FigureoC)l Tl@ergfoﬁé Weﬁ‘@r hogiag ey atRihak NeHIRRA aﬁ%rtr&aﬁ‘&y br movement and
het eroaryl, hal ogen, nmer capt o, ni

prox1n@f3ch@d§|1|9911-3 @dQOIG;BOX@lWelw;‘ﬂ 106h-3 laay;lltrkmcyhto AN G prox1m1ty of the

Wafer? utg?} ore Qcarﬁc O%CTah}? qri%ﬂnggytﬁ Fop got%om surface of the

wafer. C@ﬂféﬁi@&ivel@' ﬁ%ﬁﬁﬁ B! 1065}3% 169l }na?@’ecgtatlon oy Whll? wafer 108

CrCs-al kyl - or carboxam de. I|llustrativ
moveSrladIlfc@wr@tlpn of axrews f13t. Hzm lsebstxpteempport mag)hztlhgdgﬁ grip, fingers with

f 1 uor gphe i fluoro
e QUESHL: o BTSRRI o L OLORAENL Rt s
proxin@ityiwagphenyl , phenoxyphenyl, hydroxyphenyl
car box henyl trlfluoronethylphenyl
[0031]rﬂégh@xglgt ﬂl,omhersyde vmeloﬁm m&heaiydmng Iahdlldrymgl s)ybt,em 100-3 with

proxmagrnlgfiaggllg%egwqg 18@}3 DEI@ t he L atlgae\y]%r@]p iy equdiigured to clean
and/ora{ir? ReafeY 168 i 8édor®ncd vﬁﬂpéﬁé EMBEGn@HOUP the ;gl‘%%e%% (?I?vre}ﬂ{lon In this

ers to a cyclic, fully unsaturated ra
embodimenty Proaramity hegd 106ag’5 &t ore lndrizshiat hpositien rwitly v@dfamlO$ also in a

ed f
horizoRGl St B Ao ety Ia“ea@&&ﬁerrélﬂnﬁﬁé%ﬁwt@ad 1@ dhat spans at

least tHe digmeteNof daekrt108, he 'Wdf&‘ Ry bé BRaMO Jﬁ(} r(ﬁ‘leﬁec U?Q pas-m)%/ moving

radi cal may be joined to the rest of
proximdtyyheads 0f@-3 ancbl@ﬁbeii“rm difscdopllat ys Gistwssabinyrefogened s Figure 2C. Of

i ncl ud fo a rjdinyl razinyl
course,p;}ﬁog(mqigy Hg,arc{s Ig)iép gg%l’éii Hﬁ}%i Hwyrgwﬁlystﬁmr@%bmq wafer 108 may move
underfbéﬁvgﬁlzﬂiﬂﬁoxuhh%rﬁééﬂ @, oxazolyl, isoxazolyl,

t hi adi azol yl rlazonI tr|a2|nyl oxadlazolyl

[0032] tHigwn Bl i]lbsiraesyd wafn ch:alhmg/yliwng progess nivdtinfyl be ¢dihdﬁd:t¥dl by proximity
1, 1- dioxot hienyl,

head 1030 e CaAIR P i, Y AKBIGN Of R ABeMEIYIIoR. Altough Figure 3
shows @} BR¥cE 3’1'08%9?1‘1?%%6@& ¢ 'sﬁ%tﬂ@%glai%%ecg%ﬁéiﬁgty& afér drying process

benzi sot hi azol nZi soxazol yl

benzof urazanyl, indazolyl, indolizinyl, benzofuryl

ci nnoli nyl, quinoxalinyl, pyrroiopyridinyl,
furopyridinyl (such as furo[2, 3-c]pyridinyl,

furo[ 3, 2-b]pyridinyl, or furo[?2, 3- b]pyrldlnyl)
|n1dazopyr|d|nyl (such as |n1dazo[4 b]pyrldlnyl or
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Het eroaryl may be substituted with a nono-oxo to give
for exanple a 4- oxo-1 H quinoline. The terns
woOhedemsguycl e, " "heterocyclic,” and "het er ocycPkPot/usefoeno4504
to an optionally substituted, fully saturated,
partially saturated, or non-aromatic cyclic group
which is, for exanple, a 4- to 7-nenbered nonocyclic,
may bé-ackénplishe TR LARIF He! dafne W P boftdn Spr A& REGES water 108.
tricyclic ring system which 3% at | east one
one epbodimesat.osouice et Hdsmaprbe wtiizedrtoadpply dsoptapyhiaghol (IPA) vapor

v RS I -GSt SR R L e
chemi&tﬁ'i;@ﬂi MibhiPSPWafdf g%%égf;bgras'uﬁfg@e l@gldof%féﬁjf%atlg%dition, source

ere the nitrogen an teroatons may al'so
outlet 3P4 inwyy dle[wyilibe txapdlyzaduurd hea rigiornigeiosa pedBmite Yo the wafer surface to

opti.onal ly b uat erni zed. The heterocyclic group nmay
removg ghuif B v e i oled B o IOPFBER, L0ttt sTmeld be appreciated

that afiEERIBRYS td | i h
RN R R L R R
least one chmbimption kdste mdmreydt ledsbdregerce Giet 109, is BBEEMPtPat least one source
Q51O . Al 0O G -C 8-alkyl, OC 8-al koxyl, C .
outlet 304 ,(ﬁhlgﬁp@ 1% h%’adjg:@n@t% aﬁleﬂwo_ngﬁpmg igjet 396c The IPA may be in any
tabRl £ i ( i - i . - ). hal o- al kyl
suitab® f irrirhyl)sﬁcfﬂcﬁab? lgogxeg,gﬁg{e*k g@ gg}%cg aiﬁlyeire % 1‘%‘%5’.0%1 ?W is dﬂ%ﬂ’,}rough use of
a non-Ghacivd gad, leyth BOniidgen ON2)ogs b ax siuttebe ESEELRA Yhat although DIW is
.nnggé clic h?%erqg%cllq groups include pyrrolidinyl;
mentiqne 1}%}}, AR Othet syt yq tluid mayPedtilizgd that miay gpalile of enplance the wafer
i i nvl i di o zal.inyl: thiazolLdinyl;
proces?égtz%t:%%1 Fo&?@%ﬁn?iéf g’i{#%étjh]g}girfge?ér y(?[; élnp%za 5 ioeRie. f1§168Yete. I one
embodpinpet; BZA iflow 21 kqRovidedibirsiph;sodre®%elpl T2, k8udil 312 may be applied

-oxopyrrolidinyl; 4-piperidonyl; tetrahydropyranyl;
thfougﬁe%’fl%i’ﬁymﬂ&t RPH e &Wﬁgt@@msﬁwé?liw Hnfdgyy 3dAyhaysbe poveded through

i -t hi ] i - thi opor phal iny! .
souc T 2081 Dobasch ST O A L AR g i o
be applied seathy Iwafértsuefhetyt IP A iflowad 19| 4 se2oX B&RRIrBbFe may be applied to the

az?pl nyl; and the |ike. Exenplary bicyclic

wafer \gug %c,eo%g/ ghq:rglsgy/a}&g infley 3dé gid aubird diuig Ipressure may be applied by
t ' ' ' < e 1. SOk Lyl :

Vacuuﬁéui%r% gg?%ég%&r?gfz?%ﬁe%%&}?%mhﬂgg@ ﬁl? $RLDER) ¥ the wafer surface.

[0033]dT eyefore; 4 oxcOergbddiment, biitdow i D%l RBBHZD0US ¥hplied toward a wafer

di hydr obenzot hi enyl ; benzot hi opyranyl ;
surfacqyjaRy duishesisiae an dhywafey surfase s intesmaxedovith deyDBMyihflow 314. At this

. . : | . dj,hydrob [, I, linyl;

ime, b0 1REE SRR Mo LD SRERD G AN s RS Y rne

forms pih pete:danel 118t @1sb Ay HnQE WnPA/DW  inPEcd DEB)I WL infTRE314 and along
term "carbocyclic" refers to a saturated or

with vy 3taessists indharemeal of thedrdayailg with hyyl pthenflbidriresidmgfrom the

oty 38 5 R A e S e o
tensiors ob el dhehBErIDIW. anSEReMdnS HRSEHHBADBK YIS » B?leiﬁff&%jd the wafer

substituted heteroaryl, or a second substit
surfacenandetlmeyicimamediatglyemorest alongmpthefluid od-the wafer surface by the vacuum

T S R —
and for 8 modieak kesidek 6h thdEERAMNEBNEdNYa fy&xfrﬁ‘@y REHEDGTA @b v&%r@&ﬁiace along

.. atons in an alkyl or cycloalkyl noiety or to the alky
with agyoflyid on the wafersirface Hobs mienisens 11nwitreche boddyts ofpiemesiscus are

j fi t. Mnless. specified otherwse, it is )
o 0BTl B 1 Bl SRR o Lots A4UE51 bt Ueg appi
toward\iBe¢ suahkilce aid béln® Adnidved |aﬂ§uﬂsﬁﬁﬁﬁll}gt:ﬁg gé\lﬁé‘tiﬁi%!v%ﬁy%@rt 84 on the wafer

i ndependent of its definitions ereint
nol ecule. It is understood that substituents and
substitution patterns on the conpounds of this

i nvention can be selected by one of ordinary skill in
the art to provide conpounds that are chemcally
stable and that can be readily synthesized by

o g, o " o o

M T M T
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Synthesis, 2nd edition, John Wley & Sons, New York
(1991), which is incorporated herein by reference.
woORbosgissasi ve hydroxyl protecting groups incl udgeThisLoo6/004504

are not limted to tetrahydropyranyl; benzyl;

met hyl t hi omet hyl ; et hyl t hi ome$hyl ; pi val oyl ;

phenyl sul f onyl ; trlphenylnethyl trisubstituted silyl

u l:si I (Y i ' e
st SRR ok 4PN S ol 10U Bl injtion
of IPA gise he]pslbtyﬁtsmlmémscu&ﬂ hg| di phenyl si | yI
and

[0034&[5% Iﬂ% hen%"js iigixétcgr}e? ﬁ%%ﬁﬁ%%ﬁ%m@ p@é{r@,@@s,:q in cgusing a shift or a
I t
push 6%&%%&(}2 %g‘géé% ‘0}18?’ #;61{ B&Qﬁ&%ﬁ% \5‘2{ rh%lﬂ avgﬁ/ed the vYagr Sl& and into

the sonrne mitketseﬁg!e@aualcﬁlecmthts,) thdoeyh whjchabe Auttisnediue®hst b@Sutput from
t he conpounds possess two or nore

enant
the Prgl"é}l%‘&é h léélﬁteértb,at ﬂ[i%@%hrﬁéwaé@ Y Bl ppresepstequaigement but can
S t tal.l
be usgt 5 SO el ARGt e S R s
is pulked dhtoasoarderdueletiead4t dlehﬁ)uhﬁﬁb/uﬁ@@n% tﬁée[PWDSWﬁhterface 118 is not a
i nveption. In addition, some of the conpounds may form
continygys, heundaty besaysgtaas (¢-£. @lr) inhainmpeld isto smmwtlﬁ@%ﬁﬂ glong with
% re also i
e 8LV oo AL VAL PP SRS MGERE ek B e,

the fluifl ohithe saffouUTac, dfe Ade ilRb @BE RIurdd WA BOA i &Y c@MBous. This flow
trans and cis isoners. In addition, where the

disconiinyg iy dss anplggons to uisy @@agagthem pjﬂled gy througl @rstiew when a vacuum is
exerteSRA VoA A8 i BERE FopRalfybl B i Bphul G Losa moves, e

menisC@Nitenéd aloag Wlﬂﬁﬂw P& Emidy! ﬁBacﬁSan@ RO A Y€eviously occupled by the
chr omat ogr aph The conpounds may be prepared as

memsgliSr@S@e@n érrl%do he ﬁmvpmemtalfém A/DIW interfaceril k8. ufteshmild also be

e BB S LR SRS R BT s
inlets eomwrwuﬂmed cfepéncﬁe@aﬁlﬂee chffiguPtoh\d¥dhé Bharidiel hﬁd the meniscus

conponent enantionmers by standard techni ques, such
size andhghape desirierl o in mothﬁr@mb@demm,rth@ ligraid rﬂ;mblgat@ and the Vacuum flow rates

0 be resol ve
ave suctE AP 0%t 10080 BOFER R  Poop e lsp ittty ey fows into the
vmmuﬁhﬁmmﬁtographlc separation and/ or crystall ographic
separation, and renoval of the chiral auxiliary.
[0035]A1ttsb¢tﬁébp \appryclateﬂ@nz owitrblmbiew mtynmerheemhmhﬁmm NgIPA, DIW, and
amat ogr a phar utica

hr ase
vacuufh Yo iBpe, B BRI B8 ca b6 Erinag, dn Bif eUDBRTIoHG he daw rate of
the chBakay@MIW HeEugh Qet‘@f'tl‘ié"so%ﬁ,%slﬁﬁa‘ﬁs 30%%is B8Rk def Aboyt 25 ml per minute to
phar macol ogi cal activity of the free base or ?ree abrd”
about 3608 pplr peyrhiaute. almda mﬂf@rhblarembwdlmdm,rthblﬂml\mgate:af the dhemistry/DIW

roug A e R e T RS R  e P HOR MR o
the 3% iR &f Buliddhae h)agr 'd@péi‘ﬁir%’ off 1thé IsfrAG# ﬂreEﬁ%Qﬁ{ﬁgy 9BE  In one
acid, sulfuric acid, phosphoric acid
embocbmamtgaahrgsar dcadimay rhavae @mad:eraaueohf fhiid floanthan amalﬂier proximity heads.
| actic aci.d, yrUVICF§CId mal oni c

colic acid
This Hg‘]éy%ccu%ﬁ% P SR PHOXIRY| h(?a%t‘g i ODFrgmEPdimeat, drave gase iseurce inlets
302 ,m@qog ana%ﬁr@ébﬂle%:g@ citric acid, benzoic acid,
cinnam ¢ acid, mandelic acid, nethanesul fonic acid,
[0036]eh1fm1¢®§m0ﬁumm the iflow l;atd a!ﬂ the MSBAfvapomhﬁnjgd a set of the source inlets

enesy | fo cid, cyclic acid and th

302 isHF ST abusiy | sTaard byt droiones KyBdSCBID | taoRgahil60SCFEL Tn a
referdbld @ St h NelHen
P pi pe?{bg?%geﬁgn%l? ;1%»% |ﬂ gg’ JE%gz%_ltqwsy I'am ne%t() ﬁ_%tz'? d] a%gr%ﬁ%nd[n another

the like. Included within the scope of the invention

are the hydrated forns of the conpounds that contain

vari ous amounts of water, for instance, the hydrate,

hem hydrate, and sesqui hydrate fornms. The present

|nvent|on also |ncludes mnthln |ts 'scope. prodrugs of

I o " o, . o o o o
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di scl osed or with a conmpound whi ch may not be
specifically disclosed, but which converts to the
weoepewiogsasl conmpound in vivo after adm ni strati 8aTUS2006/804504
patient. Conventional procedures for the selection and
preparation of suitable prod?ug derivatives are
descri bed, for exanple, in "Design of Prodrugs", ed.
em . N j ect,y .
b"?iﬁ%eiﬁﬁggg ?lémaﬁﬁjo? Ef?ﬁ% %ﬁugﬁl?@)g?ugg%s% %‘f@aﬁ ?ogfr%e outlets 304 is between
aboutalQ istandaml tybierdfelétl perdhaunri NESICFEDSton abeutt 12300 8CFH. In a preferable

gnbo i t, the subject is a human. The term
embodigyep e At afefor gvacigiog éhoughithy g6 of the snuegesoutlstst 1 is about 350

r b B . ' rviye in, the
i 4 458 e A AP o o
the NgThehy I3V, ceamdathe vhiunii. CThd cledrfing ohkniibigies efibREEH Wath the erfnbodiments

descri ocggent rati 8n. Table 1 contains a non-limting list o
escnﬁ? gemggclude gy sutably cqameigially rapilable ERelsNGEEr cleaning chemistry,

| ok n Yun, John M
such a%%%%%% bRAETSIIRET BackeRoD 1
[0037FFiguck 44 shéves 4 toperiéw oNa pOdidhlof 7 Peoxmes 8Bid 1 08vaREERBance with one
.el ates to sem conductor wafer cleaning and drying
embocgﬁ’a?t Hohe PsapttieNaniEen.y In the tempyiaw af wse smbodintest; Hrvinyleisto right are
: k& in hdues from waf er,
o e 5 RS 368 S0 O R RO S8R O e s 0 oo
the smfrcd latlReBotedndrd st0G@2he | bubdee iHEMBOPNAYEERFrEN MY NL/IPA and
a

fabrication E_rocess, it is well known that there is
chemigfeBIW pre npyhingg thed pgion bofstfeen themsexinwtyflebd il 0@ widthe wafer 108, the

j e rforned t, | eaves unwant ed .
vacusRSERL A0 N PRACE B L TR Ehch B R ot e i
on theopefeatlio8NSTidNsbuachinlds GPSS ki Qle TRMtd SR Gnl rﬂ’l‘@lg&frge outlets 304

In

.residues on a surface of a substrate. For exanple,
describgds hergigamay ises be may sudaie rigpe bbighometganich andor example, circular

- [ i remai N present on the surface of
orenil RN 53 BR; SETRID B PP o ph e s 302 o
306 anidehi¢ shuece GRMtSBDATRMD Bid3ardpetifigs. phot or esi st or
intentionally produced by the reactants to protect the
[0038]skiguiredB Hlustratehe presimity dsadé06 withoangied wurderigletsh302epeatforming a
P - While the inorganic .remants may be residues
g i g B o SR PR b T shout b
appreciiécdathat HeefonetN@tks Bey @hd J0b MAthE SHRLE @utlétgbzo%ﬁvﬁ%?%r%d herein
residual material and particles may cause, ng ot her
may be #igheskin angfsuitable way theptinaize theswaftadearimglan Mianiryiap praess. In one
b ractio bet wee allizati features, hi sone .
embodifl, e B2 OPic uEie e 2 Mt e P4 o lnitherelie 106 is anglea
toward tht b8 ma6ts J08%ath Ht %VEJAOQ%;}()? i isrhifwet&%d%tcahﬁald {4&Smeniscus
or hlgh resistance, or even voids, at the contac
116. Tt phaatld he epirecinied tha wwhikernacawd ipnentions] insthabbdayeitodiments, the

useof%‘cd helncet.thai devices on the wafer to becone
I HOPEr'aBPen order to avoid the undue costs of

00391 digearsai SHawsal QL%i-Havdss %ik | 156 id dccl -
[ ]t h%rﬁgf ore necessar%}et g clle(gHr?P?iog%v\gq{ g‘?a\ﬁa eq6ugi %ﬁcglsdame with one
embodimnens of fheipreseat inventmpe Mikipoorimitaditad 6646 ity 186 process windows

[ . .1 0003 I ' inplified h [
535-1 4RGP ot 7S PRPESGRE ohe G MRy FShPLERY g fpaing fuids
suitabl§ F6r2Y stk @erg ‘é,feaﬁiihétog)'eﬁﬁ%g,nﬂlst%a@ {?\gigw %b"él%%? gv&é‘%s_ The process

~Ceaning fluid is drspersed onto
windowi §2812emay usTygmy stable wafignrafion io$ sowtatiley anhioufets Wigat may apply
.Elbzid is,f ei nggﬁg ed, The initial spread of the _
any sulgOIG PR FleHae {?ép&%ee}ya egpembogimen, the eveagss/window 538-2
may inéudé bf i B, | ntrifugal ..
I or%gh%%gf ﬁgﬁﬁsgtggﬁ%ﬁ onpflpwaf e?ﬁj%g, hpﬁié C@eaﬁlf’ fher ?@bf’%‘ﬁwﬂt’ the
of the wafer is associated with a | ow mass transport
of the fluid at the substrate/fluid interface due to
the lower velocity of the fluid at the center of the

waf er. However, the peripheral region of wafer 10 is
associated with a high mass transport, due to the

o, . "

o e o "
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regions may not be properly cl eaned of residue. [0004]
Therefore, there is a need for a nmethod and an
wappwriagus that all ows for consistent cleani ngPoT/Use®b/004504

etch residues wthout damaging the underlying | ayer.

SUMVARY [ 0005] Broadly speanng, the present invention

fills these needs by providing a cleaning and dryi ng
rocesd I :
P 53 Dy, A RRAG: S prEREREhY tnd BIRRLRCof source intts and
outletqideseribesl hereinf ect i ng the | ayer on which the residues

should b preci ated that the

deposited. | e a |
100407 X6 BB SAS JaRPHESR Api Bheid THAPFIAEEIGOWSFS: ] may use
: I em .
ey EElSRtRd BEOHESTI RN BTN Begpnsuarion
and furfetiops dewribed heeit fand@ing desfel hiethcbel AWerdi@806) Wb of multiple
odi rre}g a nmethod for renoving post processing

one. enb t,
procesS SEndeES RIS §HivPES SishaP cleaBmBiTg Qyiog amyi be accomplished by one

: i.de ' roviding a.first.
prosif PN IRt oo B! 380 I BRR YA B Bl Bhing oot
on ond penximéty tead, swultiplefprotigmifyi Healls flaytitd 1itBiz6@ REpRIEH the wafer where,

bet ween a surface of the substrate and an opposing
for examplea e BROXIREY Boadkman elpam thedvafmhands anotier praxiimiity fiead may dry the
fer HEAL LheSubs ' [ [l ved under the
vt By 8 MRSl SR RS ot o
[0041] Biguree 5B vshoys 0 fiultepedvess Hiktes pidkimity iHesd 8 068f Ghith three process
. . Cleaning systemis provided. The nethod initiates with
windows & pesoflgnge withoge embadigreakofihe prasentdnvtintipn sBdhawd be appreciated

d . Is f the fluid,i ted |
o B T TR Sy O Mt B v
dependitig badke aimbdiem@ s bif pYodassatk dekigd td vé Qccif)ﬁllpﬁlﬁ?etdQ%r {88 Proximity
an

a substanti al Id?{mconst ant residence tine o ess t

head 186-7s elopngsernbodimpnts Hiernaexifity hend 1067 includes a proeess window 538-1,

~S 2,0f o1 S rate. [[0008] In yet anqthe
538 2’e?‘|i:[§f;:§|§€r%ht In gggieﬁlg’l%_ém\l/\%’?’e CcRIeEHF n g?/‘%’t%%fﬂsgw'z and 538-3 are
cleaniny chengedly 1,TElearfih@ ARGt VS bRdyinEiabMARSe Brdcbddl FingBWE ggspectively.
and a proximty head operably connected to the flui
In one ggihedianent; ke prpgess window A3%-1imayl fotte @ mendsebs tradt ep of DIW to rinse a

vt AR TSSO B BT L6 RS v
wafer §ut€ace.UlTht hadRsdwiRlows B8 shd 584y i@ 4tQedsP 5{1@ t?%uéce inlet 306 to

-

2

meni scus of fluid between opposing surfaces o
apply Buigxtorthe yalksamirfaerl {thens abediatest, the pmotssolindows $38-1 and 538-2
ication wth the

oy BB b R B e
controldbief10id théiscUBNTES pfoceds wil&ow 5959 &éé%en‘éﬂ?e the {ﬂgﬁfﬁeﬁfscus 116 to

the substrate through novenent of the substra
dry theswigfgbr it shquidbe primetiatied slsqd dast rocassl wanklcemn 53838 ot rifisee and dries the

t inventi,on wl.l becone, appa fromthe
water RERE AR SRL WD MoblolSE OB ABPSE BRN | TBeKe st pcs of
procesyintiohdemE 5O WRAMEU A 1R xSy hidd 1”(%—7@%8%8&%86\&% rg._erence to
) exanpl e the (g:}nc[pl es of the present I nventrion. I
Figure pAsgRIVATINgIRAOPE T RO NGS (el Mihddine ipoesgokimity head, multiple
Jnvention wll be readily understood by the foll ow ng
proxinf 3. e b WS, SnelamPart o1 GhF Wekdm i eads may be used fo
differefG@paRaddtich s feaih B Ynsink0afyae kict ate this description,
| i ke reference nuneral s designate |ike structural
[0042] dfigirve btis a higioley}! sinplifiel schembtic diagtars ofyiagRWafex cleaning system
: cl eani fluids.on fer during.a.rotary spin, rinse
in accog#&c%}zvé}ﬁ CERSP 8@1&;‘11}? ﬁé@g A eaHom- ngllglubgl@gg)_er P&b yegfer 108, which is

supporfet ®'s8b &ﬁtegii@%rt %OR,%g\r’erXYﬁ]ﬁ{yylﬁﬁa\@f)@ is iﬁl:l‘ﬁﬁ&i. ngub%ﬁgﬁe support 608

drying systemwth a oxXl ead in a horizon
configuration which extends across a dianeter of the
wafer 108 in accordance with one enbodi nent of the
present invention. [0013] Figure 2B shows a side view
of a wafer cleaning and drying systemwth the
proximty heads in a horizontal configuration which

- Y a1 Y o o o
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[0016] Figure 3 illustrates a wafer cleaning/drying
process that may be conducted by a proximty head in
wacowrodgmnse Wit h one enbodi nent of the present PCT/US2006/004504

i nvention.[0017] Figure 4A shows a top view of a

portion of a proximty head ¥n accordance with one

enbodi nent of the present invention. [0018] Figure 4B
is used! 2y W AV ht h ource inlets

0 Y s 10 ROt PR A 04 "ASRALALS SRNiap Qi St chamber
600, swbbioate mepportof08t ik diduterbyrwafbin1est inoshe dnibtithert] ibsRats Aupport 608

a nmulti-progcess wi ndow proximty head in

sho
may b 3 AUGEARES PP RE GRS, &1 Sl M UpyTorts e Velesalong the edges, and moves

the wh i . e ti-pro S.. .
R T TR e -
may be asedidoceove tshbsiraes euipodi 601tandl white TRCERdYr proximityd head 106.

i nvention, [0021] Figure 6 is a high-level sinplifie
Alternatiy bfaP#Oélra%DégF%i]fﬂ% MRYSNONG ecrogsfiBe vedferasirfage syitht wafer 108 being
; or Lt n [ o] hg .i,nvent |
st e g 1sBCfeIRe oMo b0 Mt isifeq 84 and pump 06

Contrslédre6tedt iscindécagnanivationt Weth GuedN 60 a8 tRe P& sechiSh for substrate
sur ac%él n accordance with one enbodi nent of the
SUppoyt QQ&nt | rp_ne[e@@lmgi}mmtg theeligear svelocily ray| whitledvafer 108 is moved under

o AEASERS, AR L SR L 5t 0 P

second. MRISOVCitRIG Garyie] H s@BR ZD0ROSE Wil m A bd d8arleA S Mst BAn 200 seconds,
[0024] Figure 9 is a flow chart diagramillustrating

and inqne eRhodpensa lessithans2( sacondsmdtsheyldlosapppeciatet thattghere wafer 108

is statiofiss j [.nglie - waf er cl i systemin .. i
s sS85 o BB IBLEL SRESRLG S Deprunicuion with the
proxiniETidald EDRE SRR ONERN25] An invention for methods

aratuses for effectively cleaning process

and ap .
(0043} 8640 qrieging Bt Buigafeheating dhe dluod solrcd thrbhgh hdiehing Blgment either
| Pt rous specj,fic.details are s forth )
ot 0 B PR R BB BBl b e s
the terpperatrd of the@MNahDg.chbinisity! | AD@e BIRF Watuﬁg,v‘ﬁé g%:?niﬁﬁ chemistry

one of ordinary skill in the art, that the pre
becomies, qie jagETeAHYe Be1gmeing eaustwichdiln Somethersuafabe of wafer 108, By

eci fa. etaids. In other instanpces, [l known
conteol A 18e BRER o1 R oMoy BieyBErob Bty Pesdcl 0D sesence tim that
the walfét 19 eistfsed &4 tHerléaﬂ\[}%%%ﬁﬁsrh‘yl Sn DRBHESL, ZI% ngcg%ﬁ BL appreciated that

i.nvention. [0026] ile thi's invention
the regidue fase dthe rpasteiel aiferationsranl spfekeof edifanbosiim®@nbs  sensitive to

' i |l .. be.appreci d that .those skil|led in the art )
tempoipiyof (P SHERBIDEIIR Fon Ot 19 G reilsni Lhta Bhoomaet with the
chemigByl hyRbri! thetldRieb., BRYecBR fifR! dvaf dhidht lihla Zeesg&]%{xﬁ fdgs{ggﬁed may be

i ntended that the present invention inc
more sgnyldytol igpidoncedine pHemtag evithuthe themtryamug dyi tha ls0dr8 described

LI _within th iri d f th
above, |%r%1);[/ﬁen ir%s\lf]\g_ietn[:é ggmt?] a%fl:tﬁ%’%&sy)g%f%tg o?ﬂmé&q%ﬁf@ﬁwp}iﬁ% mebe controlled
and optivsit@Moleserd BRA18LE I rehdvEs SHBlRf }iam%]g%étﬂc‘aglﬁfeg%c layer. One

.. ,other suitable types of configurations
skilled eiiathie carprisid repiptecuie thné rpultiplenfloid $veaebé shay beask@®SBr the multiple

. roximty to the wafer. na e ytilized. In the
Wmd"‘gsrﬂg@‘aﬁf?%%%{”gfggﬁ% ce {%%Fgﬁgﬁpa§Bhead(s) My nove in a

0044] lHingar7 fsas b : Wod=c i 0n; fer .to .
(0044 RS 7 1o Ploascc ORISR « AR Ui 0 MELRIAL of a single
wafer gufee iembedilanentvsitimaye bmbudinieny ef thRiventidie PFoXinfH théad 106 is

. ead(s [ | i near fashion from one edge of the
dispos ‘?Vgg “)986?33?& ﬁgF?ﬂieéﬁq‘bf?W?thfanym%ﬁ% syhsratedgeer 61 3.tlhw-K dielectric
layer 6Y6f® I = I S uti i zed
ver OO Rbpaby® 2 el AL PR EMARIOS IR 613 111 $ekBEteh or post
circular notion, in a spiral notion, in a zig-zag
notion, etc. The notion nay al so be any suitable
specified notion profile as desired by a user. In
addi tion, in one enbodi nent, the wafer may be rotated
and the proximty head noved in a |linear fashion so
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head 106a-3 in a horizontal configuration which
extends across a dianmeter of wafer 108 in accordance
waoi20ds/088/3 enbodi nent of the present invention. PCI/USEI06/004504
enbodi ment, proximty head 1Q06a-3 is held by an upper
arm 104a- 3 that extends acrd$s a dianeter of the wafer
108. Proximty head 106a-3 nay be noved into a
ashing k& ' . L. sOei ven i
%ppgirﬂeglrgﬁt]déi%@i ;ﬁsﬁgghé t?grhsf?%)%l eHuBﬁeagméan 1sol;en¥1 Hriven in the
dlrectmgndllc@tnd thlyaetrrave 624 deps ethe wmfernwblyldtha: dvixfel byl 3. su&’tﬁa@e support

106a-3 i.,s.in close proximty to at
referrf B Hible Boceniserad 16 if dishosed Porest achsring apecol pieimity head
106 aRd tRe 029
R R IRDuRHcs Syt L0 HAC RIcpfild AR B8Rng D REhiscus 116 is
configirefi tagrempse ¢hm B6idu laybt 614 fromi thictryp Redats of @Mcﬁl (mn O!As mentioned
in_a_horj ’i?@% configuration, which exten

106
sbovey e i o ifetne Buiaien unde iR heaRAGE FparRroBeb as well s
the teﬁﬂ&@ﬁké@ﬂ"&e Qfeaﬁlﬁg fﬁf@@ﬁ Jh%%% g? 1t'sHodi bE. apgreﬁlggeg that pattern

di nent, prox pr OXi m
featurd&()ﬁiﬂalﬁ diﬁisd:duma}agereﬂ IOrvgﬂthectldanecb&]r@@h&hé embedimehR@escribed herein.
ﬂ anet r. of maf r 108. Here, while the wafer 108 is
[0045 é% atsippli P%thw&érse“wéa proximity Ieed {mt anay be used to
Perforﬁ’f ﬁgggéaﬂtng% oF %SSE@E%M@ E%rf %f 1¥iﬁgc€ord§%%g%§ﬁSon%oen?boadqment of the

a and omarm

1nventr<ms pPedximétly yheaBelOBuBgy pichxdeTiviy pBRRAS, %ﬁaas:%th@rk%anl and rinse/dry

?ﬁ@S extend across wafer 108, onIy hal f of a
Pomo?so{ rygpd alp tséerence de digwe Sle aﬁle@npowa:fne@%mal ptmgm the cleaning

R s SR T I O -

surfacd Gﬁ:b SIBostrEltea Ringel sé@tanBGZZG@lﬂlfprQﬂﬂ@ferﬁb rethbivalof dhy cleaning chemistry
conflgured to clean and/or dry wafer 108 in accordance

left by,peIHoB 20e ntFaRIORE riYhigh it Heﬁlmde'@eme trailieg eflgm of portiohiG26 and the
o RSSO o SEETACR, TBP 5 AR iV i

experiencatlyehe wafce S@€ace beihg diéaﬁ@&r Third, tHe r@ﬁG&cattﬁl?eCﬂﬁH?Bé gontrolled by
et c.  Proxi th head carri er asserrbly 104'" is

the lm%me Jogtiy abwhish e wefomisineovinganddnethe dgeermfomneffgep 6288

0046FR85 W o ARl kB SRR K Smoving pos-

proces¥idf eesidlied TR tatdinglé Rvalfdt dedndNéyafem B éBébeahUe %88 bnt Wodiment of
and/ or grOX|n1ty head 106b-3 (as shown below in

the inviegtieit ¢ 610¢|11@,}uatés with opesption 640 abersssiluilds prfvided to a proximity
s R, P S80S ) S oy ATk
applied k‘tﬁﬂmﬁfr@kﬁtﬂﬂythéaﬂ Q«ﬁﬂ:&: the Qﬁoﬁnﬁtﬁ}q{e% haO% Qlegmﬂg oﬂﬁ)fnr%\‘leéjnnse/dry

in any suitable manner that would enabl e noving
portlorbaﬁeﬂleageéecbwnhac@renms) Figuzes <5ermd 5B.afie¢ stivcairk pf the proximity head

may b%g% %%;}sg pnl'Fn(‘)‘Q Hs eg')&ﬁ:é% ngrrr?p)%}m }?I‘Sglmlty head. In one

embodﬁhérﬁcflieoﬂl’&v lrat% dfehé fluid %Oaﬁdﬁt Q@trhﬂmlt@fs trhﬁ’lmet OTh&Phethod then
of Fi gure 2C). Therefore, wafer ma

proceedg tx onstraion 6L e therflnid tsthwatedn Tth ﬂlmﬂ/mlay bb haftteld through a heating
ty head 106b-3

elemenﬁ,ado SPI%?# X’}"E{not%s |p%%gr%,5%}%g /H(E);?ng g{f)ﬁg] 1ment. e,A terpptively, the reservoir
contalrhfﬂg EHeH1i @ My IS $idO V& hetaﬂﬁ% ‘ﬂ%fﬁﬁl%le h@%{%é HeYadid ?na]tyGo% heated by the

and/ or bottom surface of ernative
proximgfydieadior ;»efq»eeﬂc fivid is- ®1manbd1tc@1m fromiitpheaglt dhiopw@fpodiment, the

waf er mpyes on of arrows 121

fluid la%aaed s t§H‘6’§ ?Se %WYB% Out gogb gﬁ%‘ég e hgrmeshod hegeadgances to
operatibh 684 8GR AkAGMERIT R ﬂﬁl‘ii(is eﬂe?at@cpﬂé’c%&ﬁg stfac oq':d# VSubstrate and

system that noves the subst ate under the proxi

head. [0031] Figure 2D shows a side view of a mafer

cl eaning and drying system 100-3 with proximty heads

106a-3 and 106b-3 in a horizontal configuration, which

is configured to clean and/or dry wafer 108 in

accordance mnth one enbodlnent of the present

- Y T A N~ ~




10

15

outlet 304 may be utilized to apply vacuumto a region
in close proximty to the wafer surface to renove
wobhmethsgm3vapor that nmay | ocated on or near topCsmSE@ee04504

108a. It should be appreci at gd that any suitable

conbi nati on of source inletd3and source outlets may be

utilized as long as at | east one conbi nati on exists
an im sugfack ARl R

et P e 1RO A G 1™ Shortid aby AV R Blenb Ciogure 7, the
menisgs Et uded dotclemmeths quscech mésidues Gom Tie surPAe eyt defér Exemplary
any .sui.t.abl e fOé)m such as, faqr exanple, |PA vapor

cleam cpiemistes include nopzaquequs §q1§g}ts,t Wtﬂjﬁe%e b@sfedachemlstnes and
ﬁ@lb $edaGHeh i rigRS ogen !

aqueobe gppr Sl eg@t I% ?ﬂgﬁnﬁ%dﬁﬁ&ﬁ %\1% cléa{}llﬁ ?@eﬁltélaérﬁé rué(f cﬁe chelators

whichgssistdn memogog ﬂamoet-étbhnasmu&y be utili zed t hat may

[0047€i§b| e o EEance t he waf er processi g such as, for
JeUuRUP i e B19VES &t RBFTateRR, 646 M@mwawgbstantially constant
id ﬁéetﬁ P | 0 0
rest epr ovlﬁé ed 1%51?1‘%%33#812218 ?g}g@ ?{rﬁﬁ?é ga é\\(/)g{glu Vi H&%%e nll&%‘eer to maintain

the Coaﬁtpim residtm:edugfh tbotmte et whichehe }@fkr anghovb® aﬁdﬁﬁ‘gh% proximity head is

¢ ed{n {aﬁ/D Winflow 314 nmay be provided throug
main ained. cqnstant 9p% € Eéh? err,w ngt fatafed bt isnjust moved llnearly

4 f Pl ess
e 0 AT e

to the S@&rﬂd ahbﬁhedembahﬁmnie Tiey i) eh@ﬁzafdr Sthyk @tah&@ar%‘% file prox1m1ty head
a]EFebyc try/ DOWinflow 314, and a third
mOVeSp?V§§§ oPnyiage 0 Wéf?r By a\eauttarth a2 The mrdexx@ tlime may also be

d fi n t h
con TS | e 26 A Ao
[0048]i 'Hirbmgh Bid embodinehisodesedBdi %@@Ptﬂeeéieétﬁl‘{?%ﬂerﬁlsﬂ@f@ optimized for
ace, any fluid/residue on the wafer surface

SelechW é ethepsidrerand ty layerom whick the residue islds'Spbsenbby Optlmlzmg the

the wafer surf

residerc oWt Snbthl bty RO 118 3o BB Gt i e Fpoog semova rate

and mifirhizes damage tashamtdriod/ iV iHetesilacR dididbedVetd) d 136 &chtnc film.
314 apd along wi th vacuum 312 assists in thé reno

Thus, gsrmeniongd abeeo fg i@pidlencatimemee be tontralleddyi e fast omsmm ¢he wafer
f n_o odi ment, the 1PA/DIW

is mo er ggie% pf%%@d% uces #‘ RE “é@? f gt&)‘én%’ﬁ“?% ishedne wyedibyhe proximity

head. Th@ﬁbwtratyt/olbltw clédniPeteptistBnto thé‘ﬁroﬁ‘(ﬁﬁﬂ@' ﬁéa‘&l(!ogré% ln¥ass transport. In

pplied toward the wafer surface and "al nost
one em it e yresidense é@n%mdﬁgs Watllﬁofﬂemrdiscamdtdﬁﬂowm&r delivered to the

PTOXHT&% A’I %FES 18 %1%? ég b %Vv EE Jgur Iﬁapetga%g:g&gxieglﬁe{qgﬁat any suitable

pump, \eaf,ex sﬁufgfem@ﬁﬂa}f B¢ uSed R BNMvef §1§dhd§ Sﬂo'\xnra;t@?o ﬁfégﬂ)rgﬁmﬁy head.
between a proximty head and the wafer surface along

Furthergore, QWyrqSM?P‘éP dna meaynhe Gﬁdjuﬂﬂdf hasedf on rtbe metivisg W ﬂn& 6cleaning
re, the | PA/ DI W

er rders o i SCUs
chemishiie’ For, St BleT BbodiB o™ sFieel B4 ine e¥ple, hsopefavament of a
resident¢ timiecthatfik difhclieh 89a 3BJInHE ThHEQGHBbLdiRENS lé[sg%ﬁﬁ 0 %Qte at low flow
bei ng renoved at substantially the sane
rates of the ie¥pensive istcapmpahsmistizese thefy reduesguIosts (a\nb Ipohsﬂbl§r ehmmatmg the

y the flowrate of the |PA) of the downward
needfog?éégcﬂ] on of | PA also helps contain neniscus 116.

0049 ma%ﬂm Theehtihdseg I I
[ : the | PA? ma§/ assi s?t [ %q%%%%?%gﬂ zEI dff %Ev&é’ljpr‘éf%ﬂ%& ?H boglments it
will be\ﬁﬁp@ﬁlafqdomab@mft)ﬁklﬂ%m élglanhuﬂamt weding ttmpmﬁtﬁhgrblﬁ%lﬁcatlons and

r surface and intg the source outlets
Studylngg% ?‘%uc ‘ﬁﬂ%%gf@et riquy raﬁﬁr@ ong, iad %tlp% permutations and equivalents
fluids/residues may be output fromthe proxi mty head.
It is noted that the push of water flowis not a
process requirenment but can be used to optim ze
nmeni scus boundary control. Therefore, as the I PA and
the chem stry/ DIWis pulled into source outlets 304,
t he boundary making up the IPADIWinterface 118 is
not a contlnuous boundary because gas (e 9., air) S




the chem stry/DIWthrough a set of the source inlets
306 i s between about 25 m per mnute to about 3,000
waho@@ssmBsnut e, hi a preferabl e enbodi nent, thectiusmwo6/004504
rate of the chem stry/DIWthrough the set of the
source inlets 306 is about m per mnute. It should
be understood that the flowrate of fluids may vary
theredfe PN L t f at.h i ;;one
Do, oyt Meted Ang O prRad anlhibn 8ol ) °ffen atteratons
additipnhs, pernfutaionsend egnivaleats as lfaikwnhm)thdﬂ’&ad@mﬂ' & dSscBPY of the invention.
What ﬁ% ecause |arger proximty heads, in one
] it, have nore source inlets 302 and 306 and
sour ce outlets 304. [0036] In one enbodinent, the flow
rate of the N2/1PA vapor through a set of the source
inlets 302 is between about 1 standard cubic feet per
hour (SCFH) to about 100 SCFH. In a preferable
enbodi nent, the IPAflowrate is between about 5 and
50 SCFH. hi anot herenbodi nent, the flow rate for the
vacuum t hrough a set of the source outlets 304 is
bet ween about 10 standard cubic feet per hour (SCFH)
to about 1250 SCFH. In a preferable enbodi nent, the
flowrate for a vacuum though the set of the source
outlets 304 is about 350 SCFH. Li an exenplary
enbodi ment, a flow nmeter nay be utilized to neasure
the flowrate of the N2/IPA, DIW and the vacuum The
cl eaning chem stries enployed with the enbodi nents
descri bed herein include any suitable commercially
avai |l abl e single wafer cleaning chem stry, such as
t hose avail able from ATM |Incorporated of Danbury CT
[0037] Figure 4A shows a top view of a portion of a
proximty head 106 in accordance with one enbodi nent
of the present invention, hi the top view of one
enbodi nment, fromleft to right are a set of the source
inlet 302, a set of the source outlet 304, a set of
the source inlet 306, a set of the source outlet 304,
and a set of the source inlet 302. Therefore, as
N2/ 1 PA and chemistry/DiWare input into the region
between the proximty head 106 and the wafer 108, the
vacuum renoves the N2/1PA and the chem stry/ DI W al ong
with any fluid filmthat may reside on the wafer 108.
The source inlets 302, the source inlets 306, and the
source outlets 304 described herein may al so be any
sui tabl e type of geonetry such as for exanpl e,
circul ar opening, triangle opening, square opening,
etc. In one enbodi nent, the source inlets 302 and 306
and the source outlets 304 have circul ar openings.
[0038] Figure 4B illustrates a proximty head 106 with
angl ed source inlets 302" performng a drying
operation in accordance with one enbodi nent of the
present invention. It should be appreciated that the
source inlets 302" and 306 and the source outlet(s)
304 described herein may be angled in any suitable way
to optimze the wafer cleaning and/or drying process.
In one enbodi nent, the angled source inlets 302" that
i nput | PA vapor onto the wafer 108 is angled toward
the source inlets 306 such that the |IPA vapor flowis
directed to contain the nmeniscus 116. It should be
appreci ated that while vacuumis nentioned in the
above enbodi nents, the use of vacuumis optional.
[ 0039] Figure 5A shows a nulti-process w ndow
proximty head 106-6 in accordance w th one enbodi nment
of the present invention. The proximty head 106-6
i ncl udes two process wi ndows 538-1 and 538-2. hi one
enbodi ment, the process w ndow 538-2 may use cl eaning
fluids suitable for a single wafer cleaning operation,
I nst ead of DIM/to clean waf ers. The process mnndow

NN N M I Y o



waf er according to the apparatuses and net hodol ogy
descri bed herein. [0041] Figure 5B shows a
waoubdsiospnacess wi ndow proximty head 106-7 w t RCTHISE®6/004504
process w ndows in accordance w th one enbodi ment of
the present invention. It sHdul d be appreci ated that
the proximty head 106-7 may include any suitable

nunber of processing mﬁndgmggggpending on the nunber
and types of processing desir to be acconplished by

the praxhsi . ' : .
proxi m ;?gﬁﬁggga?g‘%? %ﬁg ﬁ) g?t d(l)e‘bse Qgﬁ%%g}ggggs%%év%% ¢ If?mng
systeng,3@uprismgd 538-3. hi one enbodi nent, the process
wi ndow 538-1, 538-2, and 538-3 are cleaning chenmstry
1proyidingd figst dlnishtost proxigitydread dispsded gbelr /subgirgte.0cess
W ndows respectively. In one enbodi nent, the process
wherdiog tE3@rst flwidy f orm a meni scus made up of DIWto
rinse a wafer surface. The process w ndow 538-2 may
gEensraiing azmeniseas ofitheffirsti fthidrbetiveens surface lo€ e sabsaf@ind an
roc§5ﬁzﬁjn ows 538-1 and 538-2 i ncl ude
A

surface. The
Opposg’tgsf%g%eto%ﬂ%p‘fééﬁ? 306 to apply fluid to the
ferlsurtacgf h%ﬂ% e wq%ginent, %he process w ndows
5351 Y IR SURRIRICHMIPLNS PFX ¥ gRfe  sour ce i nl et

302 and source outlet 304 to generate a stable and
controllable fluid nmeniscus. The process w ndow 538-3

y generat he fl uid niscus. 116 to dry the wafer.

54 shoﬁﬁﬁmﬁgmgﬁgF@H?étgggﬁwﬁquﬁg@process wi ndow 538- 3

b ' s_and dri.es the wafer surface because the

f‘?"&%m&%ﬁﬁ% meymeof ﬁ%edséfba'ﬁa%FO %\a(/\‘ileﬁﬁf‘éﬁl%% pithe dirstlideqntacts the
surfacé YPBS stistRfcIBERSs MR dOWSolBY be included in the

proximty head 106-7. As discussed in reference to

Fi gure 5A above, instead of having multiple process

Wi ndows in one proximty head, multiple proximty

heads Tm&nagowgﬁ@laff@¢,rﬁﬂg&%og{prfgﬁ{gg of the proximty

heads may be used for different purposes such as

cdop@olling the MBSINBGf tHY b&ighte §& fhat hE MbAlschi ?f’ﬁ]@ fiPst i Poontacts the
fac%hé?h-level sinplified schematic diagramof a single
Sur.

the s@isralgifeigless thamAs¢aonds cor dance with one

enbodi nent of the invention. Wthin chanber 600, wafer

108, which is supported by substrate support 608, and

proximty head 106 is included. Substrate support

gbsi s Theauethed pboleimdf wheredsthe fsirfyd osdhaatedyto hearkehQ@bout 20° C

bgure 6 shows a top view of chanber 600, substrate

andab@%éﬁ%?% 608 is hidden by wafer 108. Ih one enbodi nent,

substrate support 608 may be an alternative type of

drive, e.g., one that supports the wafer along the
ges, ne. wafer under. proxi mty head 106.
?? shé%%gg%g&gﬁﬁﬁé%}%ﬁ@%&?ﬁgppgﬂﬁgsuitabIe drive

ni . tQ nov ubstrate support 608 .
FENELSTS D95 Do TRy TS oo o ptcd o
region pf thxisabstiateiodded bhintbah ippVicatiml PsSofithe v gy, sur f ace
with wafer 108 being stationary. The system al so

—includes controller 602, fluid source 604, and punp
606. Controller 602 is in comunication with punp 606
#nd t Mhedndthal oRebians Scta a$up Sbtwles a3 LRt icati
Fgldp \ a \}% v@?grthéi%‘?hcatlon

an% enbodj ment, the |inear velocity at
area anfl & leadingedgs @é theeepndriluid regionideles p sesiienoe tmealithe firkt Quid with
the surf¥bd b er second and about 10 mllimeters per
esursecoAgsgg%ﬁ?ﬁis vel ocity range, a single 200nm waf er
may be cleaned in | ess than 200 seconds, and in one
enmbodi nent, in less than 20 seconds. It should be
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proximty noves, be in
communi cation with the proximty head to control the
novenent. [0043] Still referring to Figure 6, heating

the fluid source through a heating el enent either
located within proxinmty head 106 or within the fluid
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wi ndows illustrated with reference to Figures 5A and
5B. [0044] Figure 7 is a cross-sectional sinplified
weoecehwrmasilis di agram of the cl eaning of a singl ePa@afusz006/004504
surface in accordance with gne enbodi ment of the
invention. Proximty head 108 i s di sposed over wafer
108. The layers of wafer 108 include substrate |ayer
6 Lhinth | | :
ey SBLBERLY Gl B s GERRPInE REERMAINE purtuce of
the substrgiost ashi ng residue left after an etching or ashing
operation. Wafer 108 is being driven in the direction
i ndi cated by arrow 624. Here, the wafer would be
driven by the substrate support referred to in Figure
68. Menilhe methotiprfickinti Is phseeth the tsulestrateam bwdstap mliaedrfvakRity between
fo pr.oximty head 10 nd the top surface of wafer
about %&8‘%11 WE{Q& %ﬁﬁ?‘ﬁ’é‘déﬂg ﬁg‘é‘{trlb nyHineters der seepRGcus 116 i s
configured to renove the residue |ayer 614 fromthe
top surface of wafer 108. As nentioned above, the rate
ag whi gh M@f@% 108 i.s driven under proximty head 106
i & confYBFaY forgemaping past efqhdesidigsdn asimele water glganing system,

cmnpﬁgﬁgﬁkﬂ@dmb&bgoﬂ5ﬁhin meni scus 612. It should be
appreci ated that pattern features within dielectric

| BaoRidifa® i ments
(Psidine 8 héﬂrtléia?‘”tﬁggﬁgﬁ%g%?gﬁ%ggvué%eséﬁé?ﬁ% ified
Ché@gimpdecihignal view of a proximty head that may be
used to performthe cleaning of a single wafer surface
| BorREAREAANGRsAE btHRTRIEFRREALIE MrfRE of 8 sLbMEHN érﬁlna:n opposing
Proxi mi ty head 106 may include two portions, such as
surface gbthelpsesimitydead;nse/ dry portions illustrated wth
reference to Figure 5A. Clean portion 626 will provide
the cleaning chem stry neniscus as illustrated with
reference to Figure 7 in order to clean a residue from
amgptginiag agubsiarfighlytoonstent redidenee siewt dfdess@Rah 99 kdconds for the fluid
rovi de r t.h enoval of any cleaning chemstry left
overt eyS%%%‘?? ?fgt © ST b 628 which is defined by the
trailing edge of portion 626 and the | eadi ng edge of
portion 622 may be adjusted in order to further

cogntr t he,resi.dence tjne. erj.enced hy the wafer .

SREF aclnd BERE B ERAES, hiltio TP RetiDd cptrafit of hebmirdie Bid
includé)ntrol [ ed by the linear velocity at which the wafer

is nmoving and by the dinmension of gap 628. [0046]

Rilgnitiag 9 térBp&afuledy thAGLd t6ighAtdMdnl Jsugi rating the

nmet hod operations for renoving postprocessing residues

in a single wafer cleaning systemin accordance with

one enbodi nent of the invention. The nethod initiates

wlh opes ardtleed @doclaiver® whérkin thd sugthaly iogerdtion & maintaining a

I 1 ead di spos over substrate. lt.should be
substaffel Bl 163 ere REREord D SPoit e Bl pysF Huacurigee of the
substrdtdicludexi m ty head where the proximty head has a

cl eaning portion and a rinse/dry portion as
|ddyuising AR HERSLRNG Sk thd AlG8RAfpaNd 5B The
structUre of the proximty head nmay be as "di scussed
above. Furthernore, fluid nmay be punped to the
proximty head. In one enbodinent, the flow rate of
e flyidi bauf .40 m lliliters per mnute. The
hodlq}erf@ﬁt?lﬁa 8 8@1&@ % §'hspran thei methed opemEer of providing @ fluid to a
proxindify H&&@Hﬁﬁ@seala%lf d éﬂbg%é‘f@}/ncﬁﬁegeat fsd_ t hr ough a heati ng
el'enment di sposed within the proximty head in one
enbadi gé” Al ternatively, the reservoir containing
tiPaVipg EH% o tedorimitydieadata flowy rath of fesuthan alitnett40imsilliliters per
minutet e fluid may be heated by the proximty head or
before the fluid is delivered to the proximty head.
In one enbodi nent, the fluid is heated to tenperatures
bet ween about 20C and 8Q0C. The nethod then advances
to operation 644 where a neniscus of the fluid is
generated between a surface of the substrate andan
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selectivity between the residue and the |layer on which
the residue is disposed, by optim zing the residence
woOi2oms/08811B chem cal activity. The residence ti RET/US2006/004504

maxi m zes the residue renoval rate and mnim zes

damage to the | ater on whi cH% he residue is di sposed,

e.g., a lowdielectric film Thus, as nentioned above,

the residence time nay be controlled by how fast or

slow the wafer is aning under the proximty head or

h Wi bei ng .used by the proximty

hg\gld ?@ %ﬁﬂg"m :51% 61'8?1’88 A& chemistry to the

pr oxi ead con Is mass ansport. In_one

C BN e Hoth AR S dReng rontduet g iy HERomof the subiste during
ﬂmtegagxgtﬁﬁéwvrate delivered to the proximty head is

less than 40 mlIliliters per mnute. It should be

appreci ated that any suitable punp, e.g., a syringe

punp, may be used to deliver such a flowrate to the

Xi er.n the .residence tinme may be
?Ust SJXH&?&%‘%E g %%P?WPIEW“% ‘he cl eani ng
chentstry For exanpl e, the enbodi ments descri bed
hEstaling R sEvsbatenshilcnials movingothe aroxwitl daabaarpsshe hface of the
substrh®, @ fraction of a second. These enbodi nents al so can
operate at low flow rates of the expensive cleaning
chem stries, thereby reducing costs and possibly
elininating the need for recycling. [0049] Wile this
éentlon has been described in terns of severa
plef er Aetingl ﬁﬁ@ﬁ?ﬁkﬁﬂ@gSWﬁmRHKmMEEHmhpreC|ated t hat
those skilled in the art upon reading the preceding
spésidsopeael ons and studying the drawings will realize
various alterations, additions, pernutations and
eg pioxahinheddgpeedly cdnineétsd tothe ﬂhms@ufdat ended that the
present invention includes all such alterations,
ag dubstRns suRitNttnHgudSto %goﬁcﬂlbd{ﬂtrﬁt@t(ﬁslﬁéecf %elreon the substrate
within the true spirit and scope of the i'nvention
suppoxycppable ef woringwadersthepriximity heatl et d merscue wbidgfrom the fluid

r eSS|n residues in fer cleaning
sourc Ao KRB PEElET LIRS Dretny Be b B b
rOX|n1$% head di sposed over a substrate; heating the
£ ¢ COptrelies; . coamunigrtiony Withnibe; wibstsate fsuppast, fihe sqonfrpllﬁrddeﬁmng a
{ t
residefi HRE B e THRLALS of I i RUATHE S U A SRR g a povement
of the sulistrteatipparhder the proxi nmity head. 2. The nethod of
claim1, further conprising: controlling the noving of
the substrate so that the neniscus of the first fluid
contacts the surface of the substrate for |ess than 30

SEEONdPpe @steﬂh&dﬁhﬁﬁdﬁﬂ‘}he?h&h@%ﬁf urther conprising:

controlllng the novin rate so that the

ui ontacts, the surf.ac
ﬁ@@ﬁ g‘%t at ernt%oﬁdlti thﬁ éﬁ] SOULGE IR de pr/‘iXImI*{Veh t h od
of claim1, wherein the first fluid is heated to
bet ween about 20 C and about 80 C. 5. The nethod of

claiml, further co r|S|ng providing a second fluid
t4/-t hellisr otem ehclpands, wheseis élmmxnmw bbauemigdwdhaaeug element,

e el 1S, SR S8 SRR sy

about &)°at.m 5 wherein a gap betmeen a | eadi ng edge of the
application area and a | eadi ng edge of the second
fluid region defines a residence tine of the first
fluid with the surface of the substrate. 7. The nethod
of claim , further conprising: maintaining a
substantially constant residence tinme of the first
fluid over the surface of the substrate. 8. The,nethod
of claim1l, wherein the substrate noves at a |inear
vel ocity between about 0.5 mllineters per second and
about 10 mllineters per second. 9. A nethod for
renovi ng post. etch re3|dues |n a S|ngle mafer cleanlng
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surface of the proximty head; maintaining a
substantially constant residence tine of |ess than 30
woeecewrds’iBor the fluid over the surface of thePCT/US2006/004504

substrate. 10. The nethod of claim9, wherein the

met hod operation of heatinglﬁhe fluid includes,

el evating a tenperature of the fluid to greater than

358C. L0F1 6Clah 4309, ' . et hod

omer at fon SR Gfinp 16 (AT, Wby Btdel B #%fass wanspor
charagteristided e mempcusfof tesBuit iaoudOmasipolatsn boa fibWerafel ofitlk fluid to the

.over the surface of the substrate includes, adjusting
mnx“ﬁ“%ﬁﬁ?% of the meniscus to adjust the residence tine.

12. The nmethod of claim9, wherein the nethod

operation of providing a fluid to a proximty head

di spos over a.substrate i.ncludes, flowng the fluid

£ 850 neThe St B5IRBELS Giersn frsenainse smd ipsess a0 seconds,

about 40 mlliliters per mnute.13. The nethod of

claim9, further conprising: renoving both inorganic

a organi c residues fromthe surface of the substrate

dgﬁl‘i ng bR vsag %@ﬁ@@lt]isrré‘.’he’l%? U, anoHmIBH OB fihe Sabstaty, support is
controfiléd bh & Nin6A WAty tf ' | ‘1

radially ngg%ﬁﬁy?ﬁgegﬁﬁgfﬁgggd gggﬂgigggéffﬁghégggéggnuunaas
per segindt he substrate. 15. A single wafer cleaning system

conprising: a fluid source; a proximty head operably

connected to the fluid source; a substrate support

configured to support a substrate di sposed thereon,

t he substrate support capable of noving under the

proximty head to forma nmeniscus of fluid fromthe

fluid source between opposing surfaces of the

proximty head and the substrate; and a controller in

comruni cation with the substrate support, the

controller defining a residence tine of the neniscus

of the fluid over the surface of the substrate through

novenment of the substrate support. 16. The system of

claim15, further conprising: a punp for delivering

fluid fromthe fluid source to the proximty head. 17.

The system of claim 15, wherein the proximty head

i ncludes a heating el enent, the heating el enent

configured to elevate a tenperature of the fluid

bet ween about 20 C and about 80 C.18. The system of

claim 16, wherein the controller adjusts a mass

transport characteristic of the meniscus of the fluid

t hrough mani pul ation of a flowrate of the fluid to

the proximty head. 19. The system of cl ai m 15,

wherein the residence tine is |less than 30 seconds.

20. The system of claim15, wherein the novenent of

the substrate support is controlled at a |inear

vel ocity of between about 0.5 nmillineters per second

and 10 mllineters per second.



