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[00051 Figs. | through 5 illustrate schematic views of -
~various enbodi nents of an imersion |ithography
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table 110 is operable to secure and nove a substrate
relative to the system 100. For exanple, the
substrate table 110 may be designed to be capabl e of
transl ational and/or rotational displacenent for
substrate alignnent, steppi.ng,. and scanni ng.- The -
substrate table 110 may i nclude various conponents
suitable to perform preci se novenent. [00031 A
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[ 00051 The system 100 includes an imersion fluid
retaining nodule 130 for holding a fluid 140 such as
an imersion fluid or a cleaning fluid. The inmersion
fluid retaining nodule 130 nay be positioned

proxi mate (such as around) .the |l ens system 120 and
desi gned for other functions, in addition to holding
the imersion fluid. The imersion fluid retaining
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~ aperture 134 as an outlet to remove the immersion fluid, the cleaning fluid, or any other
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10007] The system 100 includes one ultrasonic unit or
multiple ultrasonic units 150 operable to introduce
ultrasonic energy to the cleaning fluid filled in the
space between the substrate table 110 and the | ens
system 120. The ultrasonic units 150 are configured:
to incorporated in the imrersion fluid retaining
nodul e 130 and/or the substrate table | 10. The
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5 fluid may be heated at a source outside of the
system 100 and introduced into the system [00091 The
i mrersion |ithography system 100 nmay further include a
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- {0012]  Fig. 2 illustrates a schematic view of another embodiment of an immersion
lithography system 200. The system 200 may be substantially similar to the system 100
- of Fig. 1 except that a cleaning fluid supplier 210 and a cleaning fluid drainer 220 are
configured differently. The cleahing fluid supplier 210 and the cleaning fluid drainer
220 are integrated into the substrate table 110 such that the cleaning fluid is introduced




220 are integrated into the substrate table I 10 such
that the cleaning fluid is introduced 6 and renoved

t hrough the substrate table 110. The cleaning fluid
supplier 210 or the drainer 220 can be confi gured
bei ng through the substrate table and reachi ng out ‘at:
a position outside of wafer region. A heater such-as
the heater 170 may al so be included and configured

andnexbvédthtdughche aﬂisﬁgteftlalblled 18 Upid &1ezﬁnn2gl ﬁufdcsrupbleatj 10Gr the

dfﬂl&&h%’ﬁdaﬁ“%e\ﬁ%&&g gé’ﬁt{{%ﬁgf"“éhﬁﬁ‘gf H?tea? t5$f§ E%&‘@‘P&ﬁHS/a‘a

_ posﬁyﬁtcﬁlml@%gf Ratet E@@.g\l E@Iﬁér@;:ﬂi@dﬂie_ﬁhe_aﬁh e70 hf ﬁl}ibfbl@hﬂcluded
sysLem ma suypstanti al |. S| ar to the SySte
and Tt E e g Tt e Ring JarbapPpbl: 2 Bt hovtine b pIGHUbE Mol

the system 300 has a separate cleaning nodule 3 10
f001Xco ergxrhtlbtdtrnme n vl eintatic Miew of &ﬂﬁhﬂ@rﬂiﬁ)ﬂtﬂ]ﬁlt 3f iOlth@raphy

j e npvea ach ar i cati
=ys SRRt e BB 5o B [TRERol TR 08 S o aranion
simikpsttio tlae s;atnmt 10@of Bl il e th/easysmnszmmme}ﬁgnn SHowdfer, the system

3.1 bl
00k Reime o ule i 2 FE 0o Fofurd weinil” G efrap e Wodine
3106x pexdgired thdamotuiblag &raclexm&wriecaimﬁ@eﬂﬁe clddnéngCtn8éu1e BYO
move to.a clea

nodul.e 3. 10
may AR ghbg yeedaced NHE Tt PRl P Glov e mEnt e, rBRle
the Eleanidg medalertilngs opduble td dbvane an edlaildeatibe W@ﬂheﬁd’thhlfbgference
fluid to surface of the lens s e 120 or )
with (i exmos G bRl TR SR TR GRS, 136 CISgn B RedulerSlp is
operhbR t6|n&ﬂ/rélsoltﬁg cﬂﬁhd:.ﬂgelocﬁloll&il@deztﬁ theﬂl‘elhbl dﬁ$e2rﬁ heo vt ﬂg:a?-l@{gﬁon
: nit.s cleani n | .Su | er ,
ﬂ““ﬁf?&‘“'t“ﬁé“ﬂ“zi%ﬁ? d? *ietﬁ"gﬂtﬁfi?wg 35 5,2 53 %F ? Blfusgem
120bh ﬁfeﬁhﬁner?ibﬁ_fﬁﬁcg&m:ﬂﬂgfdldﬂg% s_upg)l lﬁeﬁéiez&egol(;m?drh@g module
C| eani.n ul ral ner e e e I NtOo a
310 G155 ot s bfie§orit aes EFL AR Hgorpaang S opieti e, and
the d1bnigd gaidi diginkd 22000y ﬁomﬁt@gﬁmﬂ%&mo e@leltahrngtmhcli & Iler
ma al SO I nCcl u

Su rate.ta 110. e syste
210 g e cTeaning *gvlstdaalflw@?ﬂéa%?e grppeddss HVctPga bogtopeprtipn of the
cleahing n@ddawx mgsucﬁ Ittt @hSe1BAih € Flui I%Qnﬁr@ducb@?énhmclttmugh the

cl ean] % f The__ultrasonic unlts 15Q are
SubS&f&WrﬁaBl@ d8- The s &% mey plhednsledenbeags emflattothe heaser 170
of FI). 23Rk the ERENIAY SRR SippliBe2 W fdr RS Lthb RidafinE ThidBbhe

be secured in the cleaning nodule 310 and positioned

ultragpRig v éSfbﬁrezﬁﬂpﬁa'érﬁfi fq Brovie wirasamiheper g ective fergeleaning.

For &:D@ip, hSWeRsdM@tnkde50 Mhi baSA&d RAWE blehSin module 310 and
substantlally transported to the cleaning f F

positipredrai M adiacsnt thagleapiag fluwid Filgé theraie rsuﬁpféwt tlhp es

ultraS&B tp@ﬁelaﬁ SARREAUIAIS (R s (8ndcIRMNIEE FRIRS TRE cleiagﬁ@nm&;u;e
ry the cleaned surfaces. Particularly, _

310 g‘qaé atroripclidriether ertgraggycipas an aperture to provide a purge gas or
heating gas to dry the cleaned surfaces. Particularly, the cleaning module 310 may be

integrated into a'dry lithography system for lens cleaning or other proper cleaning

function.




integrated into a dry lithography systemfor |ens
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nodul e 5 10 and the ultrasonic units 150 are
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semiconductor fabrication systems for performing a non-contact cleaning process to
various surfaces of the system. The electrostatic cleanmg module 700 is designed to
remove particles or other contaminations from the component 620 using electrostatic
interaction. As an exemplary configuration illustrated in Fig. 7, the electrostatic
cleaning module 700 includes various plates (or other proper features) 710, 720, and
© 730. The plates 720 and 730 may further include conductive plates 725 and 7335,
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various surfaces of the system The electrostatic

cl eaning nodule 700 is designed to renove particles
or other contam nations fromthe conmponent 620 using
el ectrostatic interaction. As an exenplary
configuration illustrated i'n Fig. 7, the electrostatic
cl eani ng nodul e 700 includes various plates (or other
proper features) 710, 720, and 730. The plates 720
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systeglérﬂ) CRFAE RN 2 PSRRI REqegss tO variols components of the system. For

example, the cleaning scrubber 800 may be incorporated into an immersion lithography

system. The cleaning scrubber 800 includes a cleaning head 810. The cleaning head 810
may be designed as a sponge, a fiber-like brush, or other suitable structures. The

cleaning head 810 may include a material selected from the group consisting of

‘polyethylene (PE), polyvinyl alcohol (PVA), and polypropylene (PP). The cleaning

head 810 may further include a transportation path for delivering the cleaning fluid.
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systens for performng a cleaning process to various

conponents of the system For exanple, the cleaning

scrubber 800 may be incorporated into an i nmersion

l'i thography system The cleaning scrubber 800

i ncludes a cl eaning head 810. The cleaning head 810

may be designed as a sponge, a fiber-like brush, or
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 of Fig. 1 and configured for heating the associated fluids.
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connected to a DIWsource to provide DIW The inl et
862b may be connected to a first chem cal source to
provide the first chemical. The inlet 862c may be
connected to a second chem cal source to provide the
second chemi cal. The various fluids may.include, but
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: The gmeg L?gl tcarg gu}pggporated in a lithography system or other
semiconductor fabrication systems for performing a cleaning process to various
portions of the system such as the component 620. In one embodiment, the cleaning

module 1000 may be incorporated into an immersion lithography system.

[0025]  The cleaning module 1000 includes a cleaning frame 1010 designed to

enclose a space for cleaning, provide a cleaning solution, drain the used cleaning
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i nclude a notor designed such that the jet is noveable
in various node and can be tilt at any expected
angle. [00241 Fig. 10 illustrates a schenmatic view of
anot her enbodi rent of a cleaning nodule 1000 havi ng
one of the cleaning units of Figs.--6 though 9, = .. -
integrated therewith. The cleaning nodul e 1000 can be::; =
incorporated in a |ithography system or other
sohsien] edd dutdaningf atir, iaﬂabéﬂﬂrrﬁ yiiee imclions pehfaepravidinga purging

oce 0 vari.o ortlo of the s em
os RAILAHLEORE 10 By 684 pEgk s SRR vriviers R heegrated
thereine‘.arailehger al"limiﬁé gaﬂﬂﬁ@leﬁﬂwg%dldﬂ gqgﬂg) rﬁiﬁqﬁlrlgeﬂgaﬁ; d@fivery system
nmer si a i.t hogr a ste 5]. The cl eanj.n

1014 BERTREb Sl el iR e A mr RS Menb s the Phoass deekgtetessie
Theqmcgeow niaySipalhée ﬁﬁfo geh eﬁ@bﬂﬂgzonﬁfr&\ﬁédj&ry&uﬁ laga B2 suxtable gases.
Theso %}IO drain g? ﬁ}eanln% 12 solutlg, Q a

ERE RGeS st Y7 PO S EREF O mice Poie & e e liering e
pur@rgmw Thagrge gasr gayl be c@@fecteiNAtc h@@ink RY:nl énd 6 fulthed SuppBy

as dellveréégysten11 12 integrated

reag ey iy FyRicrie BF i fee A0 Hiuiinege g e grvstem

1014 fyiengve Tlﬂeclﬂeuﬁ@@ ﬂgﬁ§ tigtepury € Ys, SNFbLHhel Rdde TRYIs or residues.
prOV|d the urg ‘g pressure higher than the
The 6?8’6%% %W ﬁlr way pave aﬂWéS%ﬁﬂﬁgt@aéhﬁﬁvcwwﬁlﬂ@g

- pres@thrte rsﬁ@ﬁﬂhat the gﬂ{s}te TATRAESS @drgdrohs 3hd be ARW OIS by a negative
SUIt The purge gas delivery system 101

presgyg d ‘?fé“%nigﬁ?’a%f*bdréh’ewsﬁ@l {314 may hysronisprimse opentipe

confi@ived fROpAMIAA Gamidmerrfee connected with heating
elenent to further supply heatlng air for drying. The

ea fr.ame 0 ude a .vacuu ain tem
10025 32 g e ahBR ot L R St el T B gt i,
The akdhiag uaitNOL0 wastie the viedsin@scilu®bérBI9Sf Fid e tN@QHMﬂhg jet 900
iSt.em have g pressure

drain
of P 8t oD Fisiith Hisreth BECmPE GBI g Wt oe ST rgieg cleaning
unit 4020, @8 apekYRPIGAS aCeleandey shrabWer aidiyar BY tik d1egakd ¥ubber 800 of
Fi ﬁnezsurefdif%%Fence The vac n1ﬂra|n system 10 14 may
18 RN & TBR ST SPR BRI Y SRFTRG O PPULEWf or opti ni zed
' draining effect. [00261 The cl eani ng nodul e 1000
[0027hc] Indestier ekaaplengeaming sdrOR0:ri800 agd @dt@@{)tnli@rlﬁa\ldottﬂhmed in

vari%%og}rig%?%g ok ltn%eéragzcg g/ﬁiﬁ%ae cléafmlgggr ean ('ﬂ% 6?18}5#5 an exemplary
cleardogrbiodalei 108 Illllnsel’amif a,s adchembie visul indhg €l ICTearieaging module
1100 %g{%g?s t-ﬁlg c%eagin%lssééﬁ% 8 Cq,r%lg %B§L§:¢]0|P3%i?%géq ﬁlitv?on sides of the
cleardhe m’rubigars"ﬂlidﬂnhmus B%nmfg unlts 00 8ndl 90@ BlafBe@bmbined to share
one go?r?mo Lﬁ%é"ﬁihé’ Buid f ? 8. ’I‘%Q%o% on c eaatn%nognﬂmd supplier 860 may

further have a heater incorporated therewith for heating the cleaning fluids.

[0028] Referring to Figs. 12a and 12¢, a cleaning module 1210 is similar to one or-
‘more of the cleaning modules 1000 of Fig; 10 or 1100 of Fig. 11. The 6leaning module
may be integrated with a lithography system, particularly an immersion lithography

system, or a semiconductor wafer fabrication apparatus to clean various components of
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[00271 I n another exanple, cleaning scrubber 800 and
jet 900 may be conbined in various configuration and
integrated with the cleaning frame 1010 such as an
exenplary cleaning nodule 1100 illustrated as a
schematic viewin Fig. 11. The cleaning nmodul e |. 100

i ncl udes the cl eaning scrubber 800 and two jets 900
positioned on two sides of the cleaning scrubber. The

the A/s@salswg s¢8anime esaamf)ﬁ &QQ@mg%QQddmyz hﬁmspﬂphaﬁgedtﬁa clean
sh are one conmon cl eanlng | uid pp | er

an ipERFHen Bridastaing Frmdaksl?&msnavst%@ yreljig- 1r2@1r ] #'@.s smwé 130 as
| illush@alidh Fu%%%g%cﬁ&ﬁgsddaﬁaé%ﬁ;@ 1196 HaRA h%félrgezzs W3 Yend

fluid Referring to Figs, 12a and
posigipeagh |Thg clpsainganabio 12 mpwpe é?mz@ddﬁ de gperahisrte nfvetime
van@ﬁs%@ﬂeﬂﬁ F&déﬂa lé'so% &éanfdgglnowepflojrégpmgﬁ e fil \%‘no&g‘pattems
The cl eanlng may be integrate
musltfateﬁdnga@n)} %yls?’tbemd Perticularly an i mrersion
|'ithography system or a sem conductor wafer

[0020RbT FER! | ANaRPPAY ifllbiPatt ScHehRBE WY SUSreRIPAPENSnRf0f a self
13 the assqciated systens. For exanple, the cleaning

- cleappagygern 2o mhoder Gleeningabe lsaune A Db SOMOERE. Grpr other

suitdbldéiadif ahitd. e TOF @nik3Ayasmi ilibssdibAinetl gl MaFihBudd2A
a |l ens ﬁésten1120 as illustrated in Fig. 12b, and/or

cleaging iagd YA{0ev b Fleaning sphviipa A2 iad drerci Jbhenalganteg tank 1410

: mayp@caa&é SEOfeatlh®s GbR ANk BRIVt 321D (IR vRE HeSkanRd
be operable to nove in various patterns. For

Solu%%hiﬂﬂe@d e fsthen inchermpauirespriconialpilion & subsipatiplbuagitate
the o@@atnﬁ sra;i»uudd ﬁoy%m@a&ﬁ@léaﬁm Ieﬂt&ct ]I%@'cle]aﬁpl 12191 43Cmay

gﬁ 14a and 14b | lustrate sc enatlc vi evis of
add“i}‘éfﬁ“dugdé adearenbuilign the wakfThecleaninairad Bd f efthergloaning

scrulﬂﬁ-tr Regd rrfa?frbecdo?r&nétglgr sBQl?edCih Qﬁ’@bl@&uﬁ & EMQE g%b?fogfclegh . The

or ot hér sui tabl'e cl eani ng unit | eani g
clea@ygﬁ@liﬁlpm 1423 may éerlide $Ch. Scmglrﬁw iH@s onozont watal. ng

NH,OB XA w&ﬁhrq,rgﬂe%eﬂélﬂgaﬁsqﬁmdngn 1420 filled

hereln The cl eani ng t ank may i ncl ude ot her
atures such as a_ chem cal |nIet 1412 to provide the

109381 eahhirurs Blustrpigd in Kizo 14p ipchdes pieleening tae | 4iflcandrp jet 900

conﬂéuﬁéd&%%bﬁc%bl%mﬁh‘% EJluil&l {he YRah AR AlbbY: ﬁﬂ]‘ ﬁ)?gﬁamhg €lhe
’ Cleanlng solution for efficient Cleanlng ef

two yaliclpanigg systams ey beged aét&a}aW61r¥aﬂr|C§ﬂIP%1eba@r aleﬁwg@ﬂd
mam@éihl'nk thdcleBfink @EﬂﬁbbeThﬁc&J)(ﬁ@ﬁH ) vlﬁﬁ‘?@tﬁ AeahbheOhod 1€ and further

cl eaning scrub nay be conpletely soaked in the
incorpopmed ngaé@waﬁfrl@ﬁoqch@@rffébrw@weaﬁpmatmr e finseamiegend self

clearifd WstR mh9 2R iBYdddE ﬂégteoﬁg; clesiifg sbuba@o. H202, or
ozone watef, NH401-1/1 1202/1 120, or other proper

fhen1cal sol ut ons.
- [0031] ~ Various embodiments of a cleaning unit or a cleaning module described

through Fig. 1 through 11 only serve as examples for a semiconductor fabrication
apparatus having a cleaning unit or a cleaning module integrated therewith. These
examples are not intended to be limiting. Various combinations and/or modifications

may be applied in different applications and fabrication systems.
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[00301 The setup illustrated in Fig. 14b includes a

cl eaning tank 1430 and a jet 900 <configured to
project a cleaning solution to the cleaning scrubber
800 for cleaning. The .two self cleaning systens may
be used alternatively or collectively, for-cleaning.and,
mai nt ai ni ng the cl eaning scrubber incorporated in
various cleaning nodul es and further incorporated in

(004" Secg gﬁi}bfg@gy ﬁg%hir@k?f J)ﬂ:ea&eg%aﬁg’ %&ﬁ@ﬁggﬁ?ggérriﬁé a

ani ng system
semgrantueipr fahecaﬂcmmmgttgmsmgmtrm&@mtec[ oestiig WadileuThe method

150§ mg'ddegﬁlghttite f15%2 %&Eﬁ&h@%g X rgeh‘ug%dﬁctﬁl' ?a% 'ctho ggla%us having

rough roug ser
a clenudirginedult mteaawénif h@Muc@rmuctoa Babirgation appaazpipamay bps an

lmrlnzﬁs\{blp ﬂtht%ﬁgpﬁﬁggﬁgn alte?t{atﬁ'epl <80 lqg?ﬁr%?d]tiu' sa/s{erz}it aghat ed

exanpl es &r
sem|domriledterpfabieation rpparaivsisnelt asom ph)mcdv{ gapareidpdsitgat (spm&ermg)

1
o B PECRRL ot o 5 eA0R GELAE R0 y o
ultrfspoisainits tconﬁgtmmsmemmp‘s amyodmtehtsdlmaﬁﬁed orFigs.dathroughas. The
t
cleaﬁ%{;}]rﬁ u?é’l %tag F)cé énﬁ? raf: 0 a! Slneaeq q‘{‘réf Be %mn%murl'ﬁagf IB% b%a
sepagdte mce!plel 302 clegnipg mnddlmga;alr&darﬂemmilﬂ:daﬁi’n ghaldsisoel asothose
111us?1g§c1%r1§:%3u S, Vrlo?glb J[ g%l 2 psér}logéj a@ru%bg%,e%ré%é%gjetggleng with
hqundngm; & ﬂacti'ostdﬂmgﬂ@phly as yﬁtaanmcmmtgbt e&’nﬂﬁhﬁtg&llsyhfﬁed’f Yhe
ith or. f.abr.i ca n
L G A e

respéapustit, efasneacg)nplesystem or a chem cal vapor deposition
system The cleaning nodule may include wultrasonic

it fiqur.e 41,0 il S} i
[GOSEPQS?M ?%P hlrSgAE, ahcq%A nn%ﬁ{ud #Ero%r@e%dthngléfﬁhe clea eé moggle, fhe
cleaging dlyicdiay cmczhlrdel Y sirfactart] solventy Isiﬂaﬁ)ﬁ; H@zrﬁwBGMEjPGTV@A
t ap e

(prog}?ﬁl?e glﬁ/?eg’%@hﬁ%e ;ésh%gé Eﬁo%g?e 09 mnﬁg Ii%ly ace altlg
cyclﬁeggnolﬁlsppmpulgﬁcﬁol (M)uaben@eaalcbhaﬂnmngoahammmne (MEA) or
: comﬂ:?&lbnsgtrﬂeﬂe&l Thee teraglél fluﬂ maﬁ'I W abtre 8%%%%%%1%(1 oe%tg Fﬂté 3‘? 20°C
and 7DHE. Ao Iemmlangclmmhﬂ ﬂanchmyy neluddid,@)| eanbngvaerdahet Qplary

1 O of Fi respectively, for
cleanfile flu melﬁﬁ%wgﬁqsm a cleaning fluidis

prOV|ded t hrough the cl eaning nodul e, the cleaning
[0034] ui 4t stepyl SOmchandeth@l MO0 QQrﬁfrasaahmingprb&eamo cledad@mponents of

the su%gc%nd?&g ﬁgﬁeésgﬁfétus( RRY ltc? 91% )I’e%tgl a SR b ?yl and/or
ro onoNet i her ace f'
an immersion fluid retalmng moduIe in an immersion hthography system. Other
exemplary components to be cleaned may include a wafer robot or walls of a processingr
chamber. During the cleaning process, the cleaning module may move in various
patterns. Various features or functions of the cleaning module may be synchronically
turned on and work together. For example, ultrasonic energy and/or heating energy may
be introduced into the cleaning solution according to various cleaning recipes for

different cleaning applications. Steps 1504 and 1506 may be combined to perform the
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1

- be. i
coll?,(glrvie

sem{EBidRTor woces

cycl ohexanol , Isopropyl alcohol (1PA), acetone,
al cohol , nonoet hanol arni ne (MEA) or conbi nations
thereof The cleaning fluid may have a tenperature
rangi ng between about 20 ()C and 70 OC. An exenpl ary
cleaning fluid may include H202, or ozone water.
- Anot her exenplary <cleaning fluid may include o

NI - 14011/ 1- 1202/ 1-120. [00341 At step 1506, the nethod

cleahdf0paEdsk OTHBc]Santh LA EG ﬂ%@% duPatfdnS B 6L Bpt%%?%%ut 0.5

of ~the sem conductor cl eaning parat us such as
secqndaand 30 migtes. Bhesmpdiod 4580 map|periogmd/ W rigping prasess after a
clednlingl ftok&kai ning nodul e in an i mersion |ithography

system O her exenplary conponents to be cl eaned may

1cl ude a W robot or walls of a processjng
[oo3] an‘&gﬂﬁ.m%ﬁ‘?‘{ %%Hﬁ%"e{?ﬁ%%ftﬁﬁ 1%%@%&%&%%%?%@5 to'the
surfaRdUbetheRYmpBNaLd) t186aEd atithe pPALE R s, Vied 41QUT froadsh 658
or angtLons of the clganlngﬁfoduLe may be
maySPRUAF SR aingy: Pures ssdhemreh ke wleaning BgdviReFhe pyge gas may
incldBARRLE, nittd FnASOGhEr SRADEYa8THOEryRRAIrbOGs 8RS ANYmIBYely or
B}rodu ed intfo the cleaning solution according to

Uk ipiRieInT Ry iRg pibsr figpids grobras i BAt The dayingepocess may

alsoaRRlg ohim Bﬁmg&&@@or_ﬂt@ﬂe aNngradofb c1BYinB S1uEpTbi ned to
performthe 15 cl eaning process. The cleani ng process

L s e e

semicondicog pafacass baldaded and poBEGcdDnPr Be5Se tdDORR hothd
1500 ﬁroce ds to ste? 1508 to performa drying
BE SUR A FRgMmeTiop HELOGHIRTS FERQSYTe, @ dEy Hghperaphy

exp@tre, Behip rf'ﬂm! cfbp&siﬁb@,ﬂﬁ-otﬂd?%r&’deﬁdﬁ GpBraBLean $helRQ8ciat@BYystem.
i pcl.ude deliyerin as_t hrough the cl eaning

ur ge

The S5ARIE Progees 50mGEPGL0 A ep 0P e Berigalementad i damcdesined
schedtileeor S0l mallihafas or Ther AL A nhMB&GRTSWAT®Y have been processed
h al.tern t|v?%g_or pollectlvg%y.be i mpl epent ed usi ng ]
throygh, o when, athainspration datapfest afa. and{argyalifieniioaglatpshow certain
degrad8@dnUsi ng vacuum conponent configure to draw the

cleaning fluid. [00361 At step 1510, after the

eanj ng.is conpleted a substrate such as a

0033 3 ThAS iAo S Ot PER IS ALORARY RASEISoFhscrmefiatys
includeshatimagia g tlatsl reo duld; al’tfﬂbﬁf@dte tz&ﬁﬂb&@tﬁ@h&ﬁh@ﬂe@ﬁﬁ% a&Siniging

sugh, as .an_jinmersi i t hography exposure, r
tens Fils G 43Ry ERp L ERLA e PR e ORISR 9 20ahfed to clean

the 1ohdpeaptyr pp@ansswhpRAlhl @ldafinghBodss REcRLRd RSt Broup
p..1504 to step. 1508 nmay

, The cleanjn rocess from st . .
consisfig 4 FEISTFc BHICA 15 Wehst 1M €l Re BP0 et and

combiBitiinenlodted, or after a certain nunber of wafers have
been processed '

[0038] The apparatus may further include an immersion fluid retaining module
configured to provide an immersion fluid to a space between the imaging lens module
and a substrate on the substrate table. The cleaning module may be operable to clean at

least one of the imaging lens, the substrate table, and/or the immersion fluid retaining

“module. The cleaning module may.be integrated with at least one of the immersion fluid

retaining module and the substrate table. The cleaning module may be integrated with a'robot.
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t hrough, or when other inspection data, test data,
and/ or qualification data show certain degradati on.
100371 Thus, the present disclosure provides a

| i thography apparatus. The apparatus includes an

i magi ng |l ens nodul e; a substrate table positioned
underlying the imaging |ens nodul e and configured. to
hol d a substrate; and a cl eaning nodul e adapted to

The@le@i@Rg mbiige by mﬁgbyd RIRAE & MhodeMBRERd froh AR g%@%hﬁgmg of
nodule is selec ed omthe group consisting o

rotanp VI4EEHR. é‘o’ﬂﬁﬂﬂfa maveRseh BRdFombs aflprtfut%Pr?oétTheakanmg module may

incl@leQClcamS} Abild Gnl&!té pidefde a ARGhin MNP kR bd WilStht BEeL@Q module. The
a% 038], The apparatus may further include an imrersion

cleaping, flptd may be sleripdrethe staup Rensytingrf 3 nppreion duidgmchemical

solutldSHTBﬁch ﬂﬂg C#abl | Phd &eaﬁm% @ﬁf@n@ﬂhd’l@fc@ rhdd&ial SRQicH Qrohﬂﬂé group
a substrate on the substrate table

COHSéﬁtlé%lﬂf W a%’&&Pléﬁﬁa%}W df&k: aﬁsb ECME/RGMEA. axcloh%aagk Isgwepyl
alcoRd] (IPIAS, AcETBH, MBoHOE ASd MERE TRY eeaﬁlﬁg ddaRl Ray ARARN Jabﬁum
imrersion fluid retaining | €. The cl'eani ng nodul e
companent gop fguged tor raw\the plearing élasct Thpialratonicrait impsrbe adapted to
provide@h ‘ihtraﬁcﬁﬁcaén&'ggl & QHgalﬁlir% R TB@&:nbeQ%ﬁJy%@elE&gH ffom I%ﬁge and

cl eani ng nodul'e may be integrated with a robot.

a brysh.hsis¢rgbhepmay kel a matcrigselpejer feaim the grayp eonsisting plode
Poly%ﬁly?&xtqu}i)‘ POV e A@édﬂdp(lﬁ\@ﬂ)s ézﬁltljo'i‘)ﬁ:rﬁ’gyle eo(tli@g "Iﬂ@ ﬂu1d jet may be
' bration, horizZontal noverent i na
OPGY@H%?téfé‘ﬂouFﬂ?éeS%llffeawghg an o emawts, The fhmmﬁleasabfcﬁtoeﬁgurwgto use a
5y@raa%§@ to provide a cleaning fluid for use with
e cl eaning nodule. The cleaning fluid may be

ed from the group consisting of an imrersion

[00331 ui arﬁe Breeeb clasur gL pog s ahémacHingihgaaphyrprparatus. The

appa‘%ittﬁﬁ[ﬂcﬂﬁlefahliin@gﬂ@MeﬂsﬂﬁJ)d{ﬂ@ BsubBE AL tAle SflrRatR o] SEQHE a
group, . consi sting of surfactant, solvent, Ni44

S“bsm@?nd@’aﬂtlp@@rﬁe&}mg thy dmagiag lansl a vidgpedpy | Fonf"aaue%sih@l
prov(depaoﬁmddg QLPAR, bl ENAL imANHe M{@‘mo-ﬁlaﬁa ﬁd%ﬂb@t@a’c%ﬁ%@stage

i ncl ude a vacuum conponént configured to draw th

and g1 'é‘é‘ﬁ??f@c modplg corfigurgd to arayidecalTpiopicranpraydozdensttbe t o

Bl 1880 89n ) idvasRed C energy to a cleaning fluid. The
Hnmsgrubbe?gﬁgéjggﬁselected froma sponge and a brush.

The ubber may | ude a materi al selected fromthe
10041’ g ﬁgl?%?ﬁ“ﬁg‘hﬁf‘ﬁﬁéf’%t“rﬂﬂ“t?d@ PG I Hipistage and/or
the fAi€ alvalie( P ARItradtislc RAIMRY ARy b@é‘&réﬂ'—l’? )o mﬂ;b@ fcfr'o‘;bh@l-uke%t -

gerable at varlous pressures, angle and
C‘ea%%e'ﬁ’@dilg sopitgmeqyle gay dpc H%FymﬂlélpéfoWFfaW%Hm% Tl &ltgasonic
modhlie Wycbegi})‘érsfb@é' toChr8 Rk BF uld 2039 bndl3¢ vAIES Emerqlaﬁﬁhgﬁgﬂ'\z\%en

al so _provides_an i mersion |ithography apparat us.
about 1 milliwatt to 1 kilowatt and a frequency ranging between about 1 KHz and 1

hqulﬁ Ig]

GHz. The ultrasonic module may be adapted to provide uitrasonic energy to a cleaning
fluid. The fluid module may be configured to provide a fluid selecied from the group

| cdnsisting of de-ionized water, cleaning chemicals, nitrogen gas, argon gas, and
combinations thereof. The fluid module may be configured to provide a liquid gas that

turns to gas upon in contact with a solid surface. The liquid gas may be selected from
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apparatus include an imaging | ens nodul e; a substrate
table configured to secure a substrate and positioned
underlying the imaging lens; a fluid nodule configured
to provide a fluid to a space between the imaging
| ens nodul e and a substrate on the stage;” and an . :
ul trasoni ¢ nodul e configured to provide ultrasoni¢. .. .
energy to clean the imersion |ithography apparatus.

the g4 0donkistinp of appaeatnd argoheThd fiviasomile maP el ige¥d R&rovide

' e n th €08 d/or the fluid nodule. The
the%ﬁ?gg%oagatemr%rc?ulfw{’ % b operable to nove for
opti m zed cleaning. The ultrasonic nodul e may include

[00d1 t i Bheeprgbant disolvisarewatsot jrovifieea uiethials Ght enetimiint mdesy

I I
oS DT kB S LA PRl e
mogine izclfides g éqasg/orrearf Qi sngxb!belt \Ed’hnd ddapart ulirakddic ani, dnd an
o T A0 T T8 PR
- utilimdelithe clvapingemediié;i agd ipecfotmingran\eixgeside hosksh el @ettede coated
w1t£ '2119 ané]lﬁg g‘ﬁ%y p[‘he%%?t%}‘rﬁ{n:gn lgf %]g%mngpg)(zgggsg%\gy mé:mﬁle utilizing a

cleaumﬁ)ﬂwdtsebnedtﬂmn éef groilfh eoﬂsllSan@ ofaf Ghefdyn B8id, a chemical
gas

f d t rovi de a turns to
sol G LA ol O E o ghefie b Bh  plpFey
mcindg/ubh;zmgelae:drtaadugfﬂtnmhﬁ\ﬁng hengemalpeordifido fg @bup consisting

o JIRERAST 00, DR, 0% L G o 5kl SRt
alcoel (IPQ@,%&:to’ﬁb,ealpwm edntl MEACl"IGﬁqi’eEfoﬂhﬁl@ dIrtlli)é/t:lﬁ@fﬁng process may
| ogr

mclnge ct,]ea m% ﬁlg\r}sﬁ%}gggf I@F grlgéjﬁqesleﬁﬁ,g%%/%g{rg\;%é;\gpﬁqd%ﬂmd module of |
the bthegruphg apparaitub €T hermlrfd:dm&zgaif th€ 3REniBP PreesPmEE IHMRRN s drying
: mc ure gg t an uh’ as son lénl t, .and an el ect rostatic
p e Jﬂg f}O]d ét £ 1y f@ew%&gn%rq% fluid between a
spadel uem@namhynagmgaeﬁ Al thy suliﬂrhfel tof6rg thdBerddr@ARE BYthe exposure
rmn an exposure process tO a

proceﬁﬁj ;ijthle gfl%n%%g é’é SSPRSYR prq.fﬁ@.ﬂ‘ ney FW@F exppgng a semiconductor

wafgrer f orm ng of the cl eaning process may include
utilizing a cleaning fluid selected fromthe group

. [00&2:’]5'{1‘?1% 'ﬁ&%g&flg%as %ﬁng%ds %egﬁlaes (yf'psm/%rgl érggorgiga%lgts so that those
skillgd irf themmlgapbeltd'remdbreand Iﬂ@ qutgitRisteseftionl thed fdlews. Those |
ani havi ngﬁd,i%mat rial se ect ed

skxllg& ul { sélrogﬁipapggﬁ:éqq% }1# Bmey JRaygte € PEGSERttisclosure as a

bamNﬁM-’Oilelslghﬁ@Zgr Mfyﬂ@%ﬁ%sﬁ%ﬁinﬂh&&@tﬁ@é& fol 8aBYiARYL the
al cono

The
salme‘?l gurfpg?eﬁ] &8}?)6?611%\@:1% leegsrqfrﬁgfldﬁ?lge%egéjl}ﬁ%embodlments introduced

herem Those skilled in the art should also realize that such equivalent constructions do
not depart from the spirit and scope of the present disclosure, and that they may make
various changes, substitutions and alterations herein without departing from the spirit

and scope of the present disclosure.
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i nclude cl eaning at | east one of an inmaging lens, a

substrate table, and a fluid nodule of the

| it hography apparatus. The perform ng of the cl eaning

process may include a drying procedure. The method

may further include dispensing an inmersion flLuid.

between a space between an inmmging | ens and the..

substrate before the perform ng of the exposure
WHNPRESBAIMED lger form ng of the exposure process may

i ncl ude exposing a sem conductor wafer. [00421 The

foregoi ng has outlined features of several enbodi nents

solthatAme%% art may better

under st and ph%ébgkﬁgébggggﬁlptlon that foll ows.

Thés Bnagigilensexpdpls; t he art shoul d -appreci ate that they

ey ek 'taléie%%tn&xﬁbﬁ uﬂﬁe‘?ﬁ/ﬂ{%tthéjfn%%ing $a ﬁm@éle &nd clgﬁﬁ%ﬁ‘ecf B'old a

desi gni ng or fying ot proceésses and structures
substrgte; @dr r yi ng out the sane purposes and/or achieving

t hg cRANIR; AINAMIARES 10X ieah BR: IRARPLH) gﬁ%ﬁaﬁt'
herein. Those Sk ??éﬁ n thelrﬂgélrpﬁ)Ih _ u.dbﬂﬁggaygggwmm@
modulgds seqgted fopihe gioumeonsisting of ge uitepaicimit, pesrublierpafleid fat.cam
cleck M Rjchidh, ABAARENOhoLHE Present disclosure, and
that they may vari ous changes, substitutions and
alterations herein without departing fromthe spirit
and sc n 1
' CL%I VED §9£af£tnsiotlﬁ:|[t ggfrug;g %S}ngﬁ ; u1é1§13% ﬂulidsreta:mng module
confzgrddrie giomige ke imsmersidu fleid taa smbslvatum thedibylaging lms mpdm\uhd a
[ ging Il ens nodul e and configured to
suhﬂ%@?ﬁg%ss ‘@??%Fna and a cl eani ng nodul e adapted to
cl ean the |ithography apparatus, wherein the cleaning

moglul e Th% fﬁ]ﬁérﬁﬁsto%%lagrEQ l%egeﬁn HeQ ﬁgmﬁ%{%%d@g 1s%ﬂergble{% clean at

ul tTrasonic a scru
leastgine of the gpagingders| ba méust,ratambllepmﬂbﬁmaunemm fiidbregirfing :Bodule.
The apparatus of claim 1, further conprising an
i mrersion fluid retaining nodule configured to
prévi deélhamppamanes ictim 2] whetein ﬂlealeaming mothdt iseeeprithewith at least

' i . ul.e an n the substrate
one Pk R TR PR Ean SHERINEA RS, o1 e
cleaning nodul e is operable to clean at | east one of

? | rml% a{aeﬁ%sdrf 8 gﬁ? |lf|s UIE:St ) ?:gtanalr% mbd iR thgrated with a robot.

h.»D

- i mrer si on

6. The apparatus of claim 1, wherein the cleaning module is configured to move in a
mode selected from the group consisting of rotation, vibration, horizontal movement, and

combinations thereof,

7. The apparatué of claim 1, wherein the cleaning module comprises a cleaning fluid

inlet to provide a cleaning fluid for use with the cleaning module.

8. The apparatus of claim 7, wherein the cleaning fluid is selected from the group

. consisting of an immersion fluid, a chemical solution, and a purge gas.
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4. The apparatus of claim 2, wherein the cleaning

nodule is integrated wth at |east one of the

immersion fluid retaining nodule and the substrate

table. 5. The apparatus of claim1l, wherein the

cleaning nodule is integrated with a robot. - 6. The -
apparatus of claiml1l, wherein the cleaning nodule is.
‘configured to nove in a node selected fromthe group
consi sting of rotation, vibration, horizontal

anenent and conblnatlons thereof 7. The appar at us

of Sl ai kheappirus ef Glaime warieRihaicanna diid cemnpies 3 aytesial selected

froth hl%%?du?goxﬁs dﬁhgof Jufth&int tsglv%tol‘ﬂigﬁ-l 37,6L, ARG f’d}NiE%él\qEA

use W eani n The "apparatus o
CYC@h%ﬁaﬁqlvaAmém%ﬁlwhfégwﬁéaﬁ}dﬁé‘\f| uidis selected from

the group consisting of an immersion fluid, a

chem cal solution, and a purge gas. 19 9. The

appfr at Has apparaapialam lywherein therolraniag awdile gomprisegh vacuum

conpORTRE b Eurdd ISRk AT i@bleaGhefligd from the group
consi sting of surfactant, solvent, NH4OH, H202, 083,

NVP, PGVE/ PGVEA cyclohexanol IPA acetone, al cohol,
VEA; anﬁxe;@pargtgs of UtEm APRALEH YR sPlubler s eé'ted %ﬁ aShdhgt B 2

cl eani ng modul e conprises a vacuum comp

brustonfi gured to draw the cl eaning fl uid. 11 The |
apparatus of claim11, wherein the scrubber is selected
froma sponge and a brush. 12. The apparatus of claim
1, 13her Hierpppasetusseficldih dr whaseip theseoubber penmisesd matediad s¢lented

P
fronf 10 g;oh Eorliz P igseg@i Jeg%p%g P g};@% %@p&? gixﬁgypﬁgd
Pohmhendgpdfﬁius of cIa|n11 wherein the fluid jet is
operabl e at various pressures, angles, and novenents.
14. The apparatus of claim 13, wherein the fluid jet

i s1%onfThyupedatesofighen . Wheeii thedlagl jetfipopeciblea varipus fidssures,

: B | it hography apparatus, conprising: an
éngéggklng ﬁ%ﬁg nmodul e; a substrate table configured to

secure a substrate and p03|t|oned under the inmaging

LoBR: Pl Rl %3;}911 el fut o B B fifectlo L il s
for cleaning.

~ 15.  An immersion lithography apparatus, comprising:
an imaging lens module;
a substrate table configured to secure a substrate and positioned under the imaging lens;
a fluid module configured to provide a fluid to a space between the imaging lens module
. and a substrate on the stage; and
an ultrasonic module configured to provide ultrasonic energy to clean the immersion

lithography apparatus.

16.  The apparatus of claim 15, wherein the ultrasonic module is embedded in at least

one of the stage and the fluid module.
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and a substrate on the.stage; and an ultrasoni c nodul e

configured to provide ultrasonic energy to clean the

i mrersion |ithography apparatus. 16. The apparat us of

claim 15, wherein the ultrasonic nodule is enbedded in

at | east one of the stage and the flwid nodule. 20

17. The apparatus of claim 15, wherein the uItrasonls

nodul e i s operable to nove for optimzed cleaning.

18. The apparatus of claim 15, wherein the ultrasonic

nodul e i s operable to provide an ultrasonic enerqgy

wi th a Thewearatusgclan batwhes thnrasonicmqdpleipenerabls 1 move for
qﬁﬁﬁ%ﬂﬂbénn|lomﬂtt and a frequency rangi ng between

about 1 KHz and about 1 GHz. 19. A nethod, conpri sing:

providing a Iithography apparatus having a cleaning

nogRll €, ThaBgTaRinE Jf BRinf | £HRERG hdMEbRic AL eMAble e o lide
one of a scrubber, a fluid jet, an ultrasonic unit,

an ulfrasenigenerEewith 8 sowerrenging benren abogel millivinthty ahowiidilwerand a

ﬁeq&ﬁ@qmng&nx&ﬁai)a&lil@@afzaaﬂ@xmpp@mt us by utilizing the
cl eaning nodul e; and perform ng an exposure process

to a substrate coated with an imgi ng |ayer. 20. The

neghodAggaﬁ&gg&h&%MImhereln the performng of the
exposure Pr ocess onpri ses exposi ng a sem conduct or
V\mr@vldlngg ithography apparatus having a cleaning module, wherein the cleaning

module includes at least one of a scrubber, a fluid jet, an ultrasonic unit, and an electrostatic
cleaner; 7

performing a cleaning process to the lithography apparatus by utilizing the cleaning
module; and

performing an exposure process to a subsfrate coated with an imaging layer.

20.  The method of claim 19, wherein the performing of the exposure process

comprises exposing a semiconductor wafer.
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