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U S. Patent Applications, the entire disclosures of which are hereby
I ncor porated herein by reference: ' A I-)--U~8. -.Pat-ent Applieation Seri al
No. (Attorney Docket . Nunmber TSMC2003-1545) filed August 4, -2004 and
entitled "MEGASONI C | MVERSI ON LI THOGRAPHY EXPOSURE APPARATUS AND METHOD, "
‘havi ng the sane inventor and sanme assignee as the present invention;
(2) U S. Patent IMMERSION ITHRBERAPHNA PEARA TS RN DREEREODBUMDer
TSMC2004- 0553) filed Cctober 15, 2005 and entitled "EXPOSURE METHOD AND
APPARATUS FOR | MVERSI ON LI THOGRAPHY, " havi ng the sane inventor and sane
assi gne€ROSSIREFARBMERR | nventi on; and (3) U.S. Patent Application

Sert B! e R R B R ] %?@%%ﬁfﬁ%%%@z\%ﬁfy@%w Ry The same
i nvent orongmts of which ars birghydecogmratdddy peierseast | nvent i on. :
' ' [0002}]  Thepresent disclosure is telated to the following commenly-.assigned U.S. Patent

. Applications, the entire disciosures of which are hereby incorporated herein by reference:
{1) U.S. Patent Application Serial No. (Attorney Docket Number TSMC2003- 1345) filed
August 4, 2004 and entitled “MEGASONIC M&ERSION LITHOGRAPHY EXPOSURE
 APPARATUS AND METHOD,” having the same inventor and same assignee as the present

inventien;
{2} 1].5. Patent Apphcanon Serial No. {Avorney Docket Number TSMC2004-0553) filed
- October 15, 2005 and entitied “EXPOSURE METHOD AND APPARATUS FOR IMMERSION
_ L’TT.HOGRAPHY ,” having tne same inventor and same assignee as the present invention; and
| (3HUE. Patent Application Serial No. (Atterney Docket Number TSMC2005-0022) filed
(unknown) and entitled “APPARATUS AND METHOD FOR IMMERSION

LITHOGRAPHY,” having the same inventor and same assignee as the presentinvention.

BACKGROUND
[0083]  As semiconductor fabrication technologies are continually progressing to smaller

feature sizes such as 65 nanometers, 45 nanometers, and below, immersion Iithagraphy methods

* .are being adopted. Hex;vever, during an exposure process using an immersion 1ithegraphy system,
contaminations such as particles and water residues can be introduced into the immersion

| lithography system and further contaminate semiconductor wafers to be processed therein. Such

contamination can cause defects and yield degradations.



T BACKGROUND [ 0003]As semiconductor fabrication téchnol ogies are 7
continually progressing to snaller feature sizes such-as 65 nanonmeters, 45
nanoneters, and bel ow, inmersion |ithography nmethods are being adopted. '
However, ‘during an exposure process using an i mersion |ithography system
cont am natlons such as particles and water residues can be introduced into
the inmmersion |ithography system and further contam nate seni-conduct or
wafers to be processed therein. Such contam nation can cause. defects and
yield degradations. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] Aspect s of
t he pre‘BRﬂ:FDESCRIEHD&TGFE‘HﬁEBRAmaSSt ood fromthe followi ng detailed"
descri Pldo en re&qlE cC ur ed that, in
accorda ce W t hSpe%tS eétpn% plf’ Ac %’:Tge%d md’h% tﬁ? fouomngra?t%% features
ar e not dermpfinn whengesl vgth ﬂlmcﬁfamtapymm&gmﬁsnﬁMOMﬁlaoin a‘cmdaﬁaerwﬁuée features

may be grhbits an.
[0005] Fi f%gro%&%ﬁ@g@f %g?{ésa%g sc rfjé?{a‘gﬁvaﬁ%év%y% varl ous enbodl ment s
of an i ’@FfeﬁiMtwmwéﬁwi@y@@mmrmﬂu@@féﬁﬁWWédW%. [ 0006] Figs. 6

t hr oughye@od)! | USty Bleousk B AR LSS vREs itV AN SmESIRAGES R Bt ﬁm%frsi(ﬁi cl eani ng
lithography system having a cleaning module.
. [8606] - Figs. 6 through 9 illustrate schematic views of various embodiments of a cleaning
. unif incorporated in a cleaning module.
[6087] Figa. 10through 11 ilustrate schematic views of various embodiments of an
© immersion lithography system having a cleaning module. '
{6008} Figs izg'thfough 12¢ illustrate schematic views of various embodiments of utifizing
one of the cleaning modules of Fig. I through Fig. 11, tc clean various components of an .
immersion lithography system
;[6'009} Figs. 13a through 13c illustrate schematic views of various embodimentis of cleaning
" an immersion lithography system utiiizihg one of the cleaning modules of Fig. 1 through Fig. 11
in various motion modes. 7 ‘
'-[05810} - Fi gs. 14a through 14b illustrate schematic views of various embodiments of 2 systcm' :
for cleaning the cleaning moduie of Fig. &.
f0011} Fig. 135 is a fiowchart of one embodiment of a'method for cleaning an immersion

photolithography system having a cleaning module.

DETAILED DESCRIPTION

. [9001}' It is understood that thé following disclosurs provides*many_différent
embodiments, or exam;ﬂes, for implementing different features of various embodiments.
Specific examplés of components and arrangements are described below to simi)iify the

. present disclasure.. These are,_of course, -meﬁ‘eiy examples and are not intended to be

- limiting. In addifion, the preseut disclosure may repeat reference numerals and/or letters in the
various examples. This repetifion is for the purpose of simpﬁbity and ciéﬁty and does nofin

. itself dictate a fe}ationship between the various embodiments and/for conﬁgurationé discussed..



ORIt T Acor porated i a cf eéani ng nmodul'€. " [0007]Figs. 10 tThrough 11
illustrate schematic views of various enbodi nents of an imersion
| i t hography system having a cl eaning nodul e. [0008] Figs. 12a through 12c
‘illustrate schematic views of various enbodinents of utilizing one of the
cl eaning nodules of Fig. 1 through Fig. 11, to clean various conponents of
an imersion |ithography system.[0Q09].Figs.- 13a through .13c i:ltustrate
schematic views of various enbodi nents of cleaning an-i mrersi-on -
I'ithography systemutilizing one of the cleaning nodules of Fig. 1 through
Fig 11 i#0002r i Reserring fodtigndBsstrafddld O pliegmiic e dflanemphdiindbt éfldnust r at e

ol ean: no EharE ilpefhy SiRaF RS TR, B oRhd Sl CoRA0 Do ment
of . .a netivdda fdrirelcéeabé prycessed binthesyoem 100 for patterning. The substrate table

* 110 can be a substrate stage or include 2 substrate stage as a part thereof. The substrate

table 110 is operable to secure and move a suBstr.ate relative to the system 100. For

example, the subsirate table 110 may be designed to be capable of translational and/or

rotational displacement for substrate alignment, stepping, and scanning. The substrate

table 110 may include various components suitable to perform precise movement.

{60037 A subsirate to be held by the substrate table 110 and prdcessad bv the system
‘100 may be a semiconductor wafer such as a silicon wafer. Alternatively, the
semiconductor wafer may include an elementary semiconductor, a compound
semiconductor, an ailojz semiconductor, or combinations thereof. The semiconductor
- wafer may incinde one or more material layers such aspoly-siiicon, metal, and/or
dielectric, to be patterned. The substrate may further include an imaging layer formed
thereon. The imaging layer can be a photoresist layer (resisf layer, phote sensitive layer,
*  -patterning layer) that is responsive to an exposure process for creating patterns. The
imaging layer may be a positive or negative type resist material and may have a multi-

layer structure. One exemplary resist material is chemical amplifier (CA) resist.

[6064] The immersion iithography system 100 includes one or more imaging lens

- systems (referred to as a “lens system™) 120. A semiconductor wafer ‘may be positioned .'

" .on 2 substrate table 110 urder the lens system 120. The lens system 120 may further
include or-be integral to an illumination system {e.g., a condenser) which may have a
single lens or multipie lenses and/or other ien_s components. For example, the .
illumination system may include microlens arrays, shadow ‘masks, and/or other

. structures.’fThe iens system 120 may further include an objective lens which may have a
é_ingle iéns element or a plurality of iens clements. Each lens element may include a
transparent substrate and may further include 2 plurality of coating layers. The
transparent subsiraie may be a conventional objective lens, and may be made of fused
';ilica (8i02), calcium-fluoride (CaF2)}, Iifhium fluoride (LiF), barium ﬁuofide (BaF2),

or other suitabie material. The materials used for each lens element may be chosen




~phot ol thography "systemhavi ng~a ¢reani ng modul e. DETATLED DESCRIPTION

"~ [0001]1t is understood that the follow ng disclosure provides many -
di fferent enbodi ments, or exanples, for inplenmenting different features of
vari ous enbodi ments. Specific exanples of conponents and arrangenents are
described below to sinplify the present disclosure. These are, of course,
nmerely exanples and are not intended to be limting. In addition, the

- present disclosure may repeat reference nunerals and/or letters.in the
© ~various exanples. This repetition is for the purpose of sinplicity and

¢l arity s doke waotlength bf Bt fusedi i@ttad Bihagmell sairb@ns hi pinhelzveenrdthe vari ous
enbodi nent.s d/or configurations discussed. [00021Referring to Fig. 1,
i | lustratedds a®schematic view of an enmbodi ment of an- i mmersion
I'i't hography system 100. The system 100 includes a substrate table 110 to
hold a §ngiir affée systage 19t elgeewm igynarpen Syifrewinipomedie pit foeholiding. The
subst r ateadiabh@sukd Qs 62 RnRBrsRrFHRS bf AR AHLOTHd itfhdddSn AugUbStrate stage
as a part thereof The substrate table 110" is operable to secure and nove a

subst r at &= e 1P TREDSDasitmed OrPimeF (WRhpITRUnY Hy etiyties @0t abl e 110

| - may be dgsiignakdtier ARerqapakhs iwhddifians Rhdientle iRRGtsdn Mad atdeonal

~ il lum.n

di spl acenent for .qubstrate i gnment t eppl ng,,..and scanni ng, Th

subst ratl’é‘“ieﬁfb?”eﬁ‘ﬁf%e%?girﬂ%q%%ﬁj%%ﬁ ithg o ﬁi?ﬁ‘ng]ezﬁtr%a W?%\tg?aé’glno"aﬁ rform

- pr eci se antmaeRidn. hedd 03 Idmesibs fitia treaytifchkie whel Ehaleysoldien sadaséniatie tabl e 110
. and process .the, system 10 . be. a sem duct or fer .such as a
T o R v ek B G e o s e A D R R e T e an

el enent daryer $onil 49nghaotr other fmimimfpﬁxﬂﬁ‘ﬂe skaﬁicg)ﬂuﬁd@ayrinclaﬁa AW pogas, or :
sem conduet QlnaPhie fﬁﬁg%&&&é '%ﬁc&aﬂes'&?fs%ﬂ‘& Iﬁ%ﬂhg HGL Ofe NRHGE MBY
i ncl ude one or nore eri a{ll_- ayers such as poly-silicon, netal, and/or
di el ect vegousteéeabmegfhiid man egludEhimitsubet diatied rayorfiasurfretant, mob trdée an i magi ng
layer fqpugg, &,%[@i?éﬂmﬂﬁi,'ﬂﬁﬂ, 09 bQN@P@IQEA*;%@@?%E%GE&%&B&E&&Pr (resist

layer, photo sensitive |ayer, patterni ng lay I's responsive to an
exposur €Mt otepyiernglyed amnomgthphetberasstatcTirgciohwgnaiglspeipar! appobe a
posi ti verrqyy NeQat | ¥&nbY RRnb&RirdlantBL BVRA) 2R nIPA1BAY ReRofMhb kad ayer
structure. 'One:exenplary resist material is chenical -arrp_lrl fier (CA .
resi st. TPYOTATeTRRE FHpRii pi Qhadrasrers SYSYETiTOE fé1 Thfddeie or nore
i magi Ng ah®UY Sikall £8Bas(ik ediedtéLdat thelBleout kRN S¥HEE N, 21RO, APu&eNi conduct or
waf er may be positioned on a substrate table 110 under the I ens system
120. Th s stem 120 vy _further .| de aor.be_ inteqral 1o an

o8 P A TRt AL R T3 e o€ S B Brart e o o
mul.ti pl eodzégss &g paaviding anitweersioefyid o regsere pRorsse ranjsligg a ¢lheing
|11 Um Nabid: SRR B S8 CE Ol BN 3oL ok, AWaMBSts, and/ or
‘ot her. S'trgct{;res. The Ideﬂrllgg_slj;stg!ernm;ﬁfg Hﬁiay urﬁ?hejf p‘?‘%g‘?udg’ an obj ective
| ens’ whpefermine dihsrorepes fyngtiens. Epdicalagiethe modulg (3P meziiclydedn | ens el enents.

Each | ens:&heia ks BRYnhBGdIRiRidi 3D PRAIRMd SRS 8L SnAlGARYd Ur t her
include 'a plurality of coating | aye The transparent substrate may be a

) rs., :
“convent 6haPPasppeRern Be|l@nsystem d2hagd Be sHudateom thesdarer ahialilsi op) |
cal ci unehlisteikbidernt Gadrdke 1 datRkitomah bUGTLEE af bidhre D26 I Frbugd 4 de (BaF2),
~or other. suit g |l e material. The materjals used for each | ens el enent may
- pbe chos@lfamng fiuid or cleaning gas for cleaning. The cleaning fluid may alternatively be _
- provided through an additional cleaning fluid aperture. The module 130 may inciude an
- aperture 134 as an outlet to remove the immersion fluid, the cleaning fluid, or any other
fluid to be purged. The module 130 may include an aperture 136 to provide a dry gas
. for purging any fluid residues and drying the surfaces cleaned. Such a cleaning process

:may have a duration ranging between about 0.1 second and 30 minutes. -
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"""""""" ~basedon the wavetength of | 'i““g'ht'“"'trSLfcrT‘rT“TTTE‘Ti—t‘hng“aﬁW‘bT‘GC”é’ss—'t"b S

- al coholino anol

m ni m ze absorption and scattering. [0005] The system 100 i ncl udes an

i mrersion fluid retaining nodule 130 for holding a fluid 140 such as an _

“imersion fluid or a cleaning fluid. The i mersion fluid rétaining nodule -
130 may be positioned proximate (such as around) the Iens system 120 and -
designed for other functions, in addition to holding.the inmersion fluid.
The imersion fluid retaining nodule 130 and the |ens, system 120 make up

(at least in part) an.immersion head. The inmersion filuid may i ncl ude

- Wat erf (V!@?ﬂ] sqit{aﬁgis@dan l@ajo Q@?Lﬁ%ﬁé&%&ﬁﬁl@lrun@anultfﬂlegﬁl_tﬂﬁsc{ndeﬂters(1{3{% is ilzg)ex

: refracti en val ue a nm wavel en re. i ar ger an

-gas or @Fﬁgﬂtg tf“?llBFf'e“IfrF‘fﬂnlf O | Blt@acx?ﬂﬁ‘gfgd‘ﬁﬁi gﬁﬁ‘gﬁf‘ ‘?’?\E?aﬁggetﬂew gas, or

ot her nahkéBlbsthe bl Dl S ke KaﬁliSS}@uﬁi’lIESTﬁ&ﬂxaso‘ﬁﬁﬁntsQB(} Rier @afigurtkiown i n

the art. The various. cl-eanin | ut.. ar ot lLimted to,

oni o sPrRREERE oS iAo ARy moff dAF e bl apé

PGVE/ /| PGNEAT {exiomohienmitg i §& oby o nloeredthply iategmted willr oy @agogénycal

nononet hern.a nol acet one,
QM& r?%%e {0t ‘fﬁé Qittr?ildn wﬁé q@ﬁé@a %nl !lg]rg{? By ¥1d%g#’t§eéo$n% %er%o’r

i ncl ude ef@Mcn’t&ieanmethrlemﬁd, th@uifﬁsomtpinassniéﬁg@s' bgrechbefideditin phel at e gas The

pl asma ot limted

o 02, Bl bt Tih Bl RS S ahe iy U130 g?&n‘%“%%o%m e 130 may

i ncl ude PreFimatgLT aéié?eﬁlb?bé,f?ﬁ(@rﬁiﬁéﬁ?hetb? ciegnring Flaidisaehthatthe psent on fluid

for an %aeﬁ&eguma%@;%m&ﬁ%d%% Qednh @gafml@grﬁeldurﬁoﬁfarmﬁ& eaNinkg
provi di ng ]ﬁe air dryi ng, renoving uid, and/or

perfor mi%ﬁﬁm%ﬂ “éﬁ‘s"{é‘t"@ﬁ%ﬁffﬁPEﬁd&%ﬁ Lamert PRSP SPAET ¥ l%frﬁﬁénwaawé trgpeliay

i'ncl ude paRosBRFit Ve edid oW sn B8 ab"IRS Sla@bnld wiid 150kAY iddduder ovi de and
transfer _the imersion fluid into a §S gce bet ween the | ens system 120 and .
198

t he sub?ﬂ?&?%“ﬁﬁmﬁﬁé‘a?&t}%ft IS AUETE 5BFE ‘““tﬁﬁaP%‘E’t‘ieVé‘F&P‘eﬁﬁée Perture 132a §
and/ or mteaii@b,hm@aa&r s&ﬂaiﬂ@ﬁfatdﬂifa% Tsa?ﬂnm:qoxmudenﬁy@baaﬁgm Hhbei d or f

- cleanin for gan fluid tern
oo o PR B Rrom D s P oS pEA R b pbvie Bt aIRA e 130 may
i ncl ude le(FHﬁﬂ‘éanmraeoxﬂ:SAmmiS@mmmiée:tddiwaeruesohh@olwmm oirafibgli d, the
cleanin h i [ T y
inclu deglg%d éa%lfeézltg%/ %01‘%‘%%189% ?fle deigggdtu?t dggmgé 9?{' mayt@ﬁ J@e%g& a]bgﬁ fm |
r esi duemlémttdp)himﬂgwaﬁb,e'f@uﬁﬁ@eeis P@Weaﬁr@cfreqsm my&%amW@OMS may have
a durati 0007] The :
system ?L(gg |nc%ug%s§%%\gﬁ§ t0 ?%gg}n[ln%yt]})ﬁ??&ggqaiwn%{) #%rgis%grﬁ?rgz units 150
oper abl #¥ansicipepiod aemirgmenta sehpeiemarwy to the cl ean| ng fluid filled in.
‘the space between the substrate table 110 and the |ens system 120. The .
- ult rasomfmsynl Tife skBOmANe a0@Nfidi @i adideRiniz TR RYPAEEIGOitH prdvadeitparer si on 1 uid
“retal n| #ﬁn%BO and/.or t{j&r substrate table 110 Tﬂ@ U|téaSOI’IIC units .
150 may® %‘“ﬁ&‘ BEAETT §& 9"‘?1%?‘8 RrEd et‘He"‘élf Ui SRR Y8t %% he system

100. Thmmgmmmhm mmdrm;iﬁﬁldaremm@ﬁm@ut eh. e pysoant 466 mhy pBSONI C ener gy
for efflc eanj,n oni.c ts .15 ybe
enbeddelr e DRt B M Gns KiFulk FRE R JB5 35 R 4%, o i ng
. nmodul e Qcﬁﬁigami tpbeattthecrriwnwmd has bigber tadpearend acthidirgpacie §ived ed with the
- cl eanin u Ve
ot ranspo%tc %& % %{g 1@2%%3%11%? Flllu{éﬁ §3§’_ﬁé fiee traéé%?%r%#%fr %%@é&v&m ncl ude
©oultr asoahqyt gelermt G155 fme pwnﬂemxaenlp@ethelmhmgrfbwwaf be ht#ﬁttfmtgcam c energy
- through i, erARt 8fdut 46 °€! ARERAS: kNPHe) BilGndshimoiRsttbid3saa] & uni s 150
may include piezoelectric materials such quartz crystals, barium
ti t anat Buiragcdrheaiing. plieewayecieing aﬁét‘@t‘lﬂa‘{ﬁs"ﬁﬂaﬁﬁeféﬂ%‘é{}’ 3 ¢leasling mat eri al s,
The ultrasonic units 150 may be designed to be operable to produce
ultrasonic energy at a frequency ranging between about 1 KHz and 1 GHz.
The ultrasonic units 150 are able to deliver an ultrasonic power to the
- cleaning fluid effective for cleaning. The delivered ultrasonic power nay .
range between about 1 milliwatt to Is kilowatt. The ul trasoni c power and
- frequency may be tunable according to a given recipe. Each ultrasonic unit :
may be individually tuned and generated for various cleaning requirenents.

and perfornances. [00081The system 100 al'so incl udes a cleaning flui d
- supplier 160 to provi de the




Creaning TTUid from& Ccl'éani ng fluid source: The cl'eani ng fluid supplier
160 may be integrated with the imrersion fluid retaining nodule 130. The

- - system 100 may al so include a heater 170 positioned proximte the cleaning

fluid supplier 160 designed and configured to heat the cleaning fluid to a
hi gher tenperature according to the given recipe. For exanple, the
cleaning fluid nay be heated to a tenperature rangi ng between-abeut 25 C

"~ and 125 C. In a particular exanple, the cleaning fluid nay be heated to a

radi ati

tenperature about 40 C. The heater 170 may utilize any suitabl e technol ogy
such as fiuid may e hiat itngount onoitawé theaticng] 00and inducdd we thoi | .
Al t er nat gyg{& the cleaning fluid may be heated at a source outside of
t he syst 00 and introduced into the system [00091The i mrersion
l'ithogr aﬁh{é system 100 may further include a radiation source. The

dBC®bur Ebe Hpmpretsion ditqgrarhy sestem 1108 wiay| farthqr ingludsya @iiapian BREELVY) | i ght
~source. I’%@&a&%{%@oﬁycetﬂz He%%ﬁ&ﬂi@ﬁln%‘awl&%m}ér Qﬁr@}ﬂ&t@%’ﬂgﬂt@éﬁ}c&av' ng a
wavel engt h of 436 nta\akag | i ne) 365 nm(l-llne aKrﬁ:ﬁé)1 I%lorlde
(KrF) exér ﬁ’éﬁmﬂ AR Seired %ﬁg?%ﬂ BeroRglapphaving sy SirER 9iAte (ArF)
exci.mer nhagfarmwdrhaanmq%hepgmyﬁ&n FQﬁ)rﬂﬂﬁKKﬁ)Ekua{et fer(vith) wvetdngtly | aser

vewvel ndt Rt ERga s Bop SifesloB Tl eaflrs et A BT I BB ek (51 so

referr ed?htamda@:a amsder teserawitled m{/mngmyf b7 imy sraalee dighf saburet hevisgy st em 100 .

during- an rsi hogr. roces he .maskmay i nclude a transparent
substrat edesaln Wavee gr(% %ﬁ %‘B ﬁxé)nrl]aetlimg m?he transparent. substrate may

use fused S|I|ca (Sl 02) relatively free of defects, such as borosilicate

gl ass affi8bdad mhpwrghagdso refsared faprshapdngt %@B@k@mﬁﬁébmoag@dd%ipcu um
fluori d%@s@%&rw@mﬁﬁg ail | bt Rn TR REA AN SrochBe TRE a6 Aed idRreLPt i on | ayer

may be formed using plurality of processes and a plurality of materials,

such as "gRpaErt ?%@tr%fcﬁ%qapatm%%faéﬂw {awe%rﬁftsrﬁaaﬁﬁafﬁtf“fﬁ i®%n oxide, or- :
an i nor ggdued dilidh (RO rélatifei MBSE of EiSHE) suSkt N babdiQke gibd.2nliQ0dsl] The system |
100 -des)?(iri S&ig‘; ove can bhe bused to erform cl eani g glﬁ?ces in -addition -
Lo an et TRoreste R it Br et O P Lo T B85 kent egr at ed.
with thmatﬁrﬁ‘arsa?bmpﬁtmmdtassolﬁsﬁbrallybrmh@m fagmédating £pluciiecsd frecksadsove can

provide_an efficie eani ng.functi on L9 mario onponent f the _
system fb‘g Ke ‘E |§matteﬁgels’su L g% e 't'ah 6% edéll“élﬁlsc srynﬁumng%fgo and t he:

i mrer si _amﬁirbmmddef,euxan mou@mmﬁlim $ade3®1th qumw MBNygndgystidm 100 can al so
be used for a dry photolithography patterning process and the nodul e 130

may be gRgkgnethediytlar RIldeYer®Bl ¥odvRlcadl 89 LEAE HeRbARANLREi hYPGLE S
-addition to an exposure process. The immersion lithography system 100 integrated with
the uitrasonic units 150 and cleaning features described above can pmviﬁe an efficient
cleaning function to. various components of the system 100 including the substrate table
110, the lens system 120, and the immersion fiuid rctainingrmaduie 130. Alternatively,
system 100 can also be used for 2 dry photolithography patterning process and the
- module 130 may be designeﬁ differently only for dedicated cleaning function.

. {001_2} Fig. 2 illustrates a schematic view of another embodiment of an immersion
_litﬁog'raphy sygtem'zﬂé. The system 200 may be substantially similar to the system 100

- of Fig. | except that a cleaning fluid supplier 210 and a cleaning fluid drainer 220 are

configured differently. The cieaﬁing fluid-supplier 210 and the cleaning fiuid draiper
220 are integrated into the subsirate table 110 such that the cleaning fluid is introduced




"‘“‘““TOO“lzTFl “27iTTUStrates a schematic Viéw of another enbodi nent of an

i nmrer si on | i t hogr aphy system 200. The system 200 may be substantially
-simlar to the system 100 of Fig. 1 except that a cleaning fluid supplier
210 and a cleaning fluid drainer 220 are configured differently. The
cleaning fluid supplier 210 and the cleaning fluid drainer 220 are
integrated into the substrate table. 110 such..that the cleaning fluid is
i ntroduced. and renoved through the substrate table 110. The -cl eahi ng

- fluid supplier 210 or the drainer 220 can be configured being through the
'substrataadtr@iad\&damdugfe:aehhb'sgamuhb}aﬂ1@. Thesildening fmid sipddercfl Owafter regi on. A
heater s t he . I b red next to
the. ol eaning 2P ravbaaset Sl tesfeh e ki ARl AP b ®] 073 i .
3 il | ustposities oatssichémfer cegidre hﬁataﬁmﬂmrthehm%@myefmézeImctllht@gr aphy
system i 0 may be
substan%?gl ‘It"%y%?gi %Xgioﬁgg% ‘ggmélﬁsq R%B@%}b&&%& or gﬁl{g%?gm 200 of
Fig. 2. However ystem 300 has a rat e cl eani ng _nodul e 310

i ncor pod%% ¢ Rier é\AI“ESFFateTHé"‘W@&ﬁl"IFd" H%ﬁ?afsfs%t“Ii@ﬁ%i&EP 1?3 be noveabl e
t 0 reacRkysahi300salinge abiemSg mﬁhﬂectmagamdsﬁs&mm nmybel sabdtadalipr be

integrated with a rob re e e exanpl e, the
cl eani n§" A& Q’eifiﬁe‘flgbg Figplt & %‘”5’ aT\? %Li% gD. gegmfv%v(?&ttf‘o?'ys%phout
interfeséhass al\ketphratdtﬁe@mmcﬂlﬂe bEpimcakpbiang taﬂwmndﬂiamamngmme The

cl eanin IeS e a nove.to.a C close to
e T end TR aER tsn SREDR RS Rak RIE 1 i IO BAARL S C 0%e Lo L
t he cl earwng:irﬁdemrdsetlmega@dMiﬁczerubf}t tohrezilzengrigysshermk2B. O axireplermer si on

~fluidr 210 al so

“incl udegé taL1he u ”tlgg‘fs&égnﬁ:&g% érgbl?%%gggﬁﬂg% Iéﬂagr:l:?j%% ?i %{hggtsl%gﬁeg? 210 or
210a, amdthttheexrioewnibpam fini e sIEE ppozessof hodeingmedpad st herei n. The

~cl eani ng, Ltk ¢y &uww ae{fleegﬂrgs 1@9&@%&&@% 188 dokibind 268 LAlRG MG TBY be
enbedded 1 nto a bot gortl on | eani ng nodul e 310 such that the

‘¢l eani néufdlqﬁtawm%nwmlﬁé %@Hfﬁ%\?é&wﬁlﬁ’@cf%ﬁtqﬁ@lrgﬂﬁ%fﬁhaﬁféisﬁé%?”é 110. . The

syst em 3981y nﬁhéﬁldnrfﬁh&@@aiﬁmg%%cﬁﬁﬂ Siolalkidifed MRe ALY mddfeof Fig. 1
next to_the cleaning fluid supplier 210 for heati n t he cgﬁgnl ng fl uid.

The ult PE&BRP Botifet ©e pdippsapis “86*‘?1??09 hede el ue FEebE 1€ anPe 28fher gy
ef f ecti we di@hing! MamtiAther EOO omapﬁtegrateheharkfmr me@mgmmas sifplieiray be

d i ng. nmpdul it d dj t ot
The ol cAHl 1 P EieaPy PFUGTERE: 20 Bt reed R trPoaiehes poer 1o o
subst antieadihy mbrialn Sposicadhitand ﬁeamhgﬂmdng ifttodinckd- ra'ﬂaaredltmaugm@s nodul e 310
I
gy or Rt Riq Thy e 00 Fad 4l R Pk RR: Wl O ERAIL RS BCani ng
nmodul e 8Bignhyetsao thetcdgnadthid stppliar %I]ﬂyfot htdtiog rtmjd'k%nsggﬁtednifh@r I ens
- ol eani ngiato il Bt RHAPLLortEERR D I nic O EHEL AR 10401

illustrate schemati c views er e I|thogra hy system
400 havFergxamplee thyiuigasnoid wnids {Stheay be h@greéphyhesq}wmmmmiqﬂ;ﬂ #pe

subst anpi gk ol SFAhAL of QuikdG: AYAL ERLAND o8l £k trdfeinHAUPHSY et e System 400

includes a separate clea con igured differently. The
cl eani nytEsig powerds substgetial rieaaspastaddo isetieaping fpd nfweleesing apqdgles

| ocat i o) mdP&1s6! I&ﬁﬁb B&eﬁ%éu%es%@h 94 épaﬂe&ﬁiéég%ﬁovﬁcﬁea Miebd @3QRi c-units 150,
the cleaning fluid supplier 210, and the cleaning fluid dralner 220 '

i ntegr abEHOE it 9 45y &'FIféﬁaEI’%%faﬁ@S Friticylegiyplhe ickpning ogmg @2 beani ng fluid
dr ai ner inZPaiad Bitd RUBANRLBEpHY NyStehafeL [eak cR@fikE ON&h&Tpréfie ceh@agi ng nodul e
410 and the ultrasonic units 150 are configured in a bottom portion of the
cleanlan' Jul e 410. The cl eaning nodul e 410 may al so include a top :

“portion to enclose the space filled with the cleaning fluid. Particularly,:
t he cl eaning nodul e 410 may be integrated into a dry |ithography system
for lens cleaning or other proper cleaning function. The cleani ng nodul e
410 may al so be operable to performa purging process using the sane
cleaning fluid supplier 210 and the ZTleaning fluid drain 220 or
alternatively using an additional purging gas supplier and drainer.
[0015]Fig. 5 |IIustrates a schematic VIeM/Of anot her enbodi nent of a
Ilthography ' :




system 500 having a cl eani ng nodul e. The Iithography system 500 -nmay be
substantially simlar to the system300 of Fig. 3 or the system 400 of
Figs. 4a and 4b. The system 500 includes a separate cl eaning nodule 510 -
designed differently for cleaning the substrate table 100 or other
conponents. The cl eaning nodul e 510 is operable to nove to various _
| ocations including an idle | ocation and a cl eani ng positi-on:: For: exanpl e,
the cl eaning nodul e 510 is operable to nove to a | ocation proxinate the
substrate table 110 and retain the cleaning fluid to surfaces of the

subst r atf@014db| &ighldr ad AaliviteansdhemFtevicive ahithe erm;iimenﬁ;lfff aal so includes
the ultr h i ol 0, e
cleanln1ﬁ§§%%$y§?g%ﬁé%§ggghf%f%hﬁﬂpﬂggt e?gfﬁﬁy g§%$?§§%;%d suppl i er
210 and Stlh?éarmaéaﬁm@rﬁq t!neém?raui”gapf 5%3#@“’%@%@‘9@5@1}1 409 imelti@asal portions

of the gheaftREafm ‘rﬂoﬁuéme%ﬂlﬁéd}é‘d &E‘t‘ﬁefe%ﬁ?nmé g Al @ jeonfigured in
a top portion of the.cleaning nodul e heater simlar to the heater

170 of FMeYEno thdy ompradleiR mi”?‘i"c‘:F%‘éPéH’uéHﬁafb‘?ﬂépEW Jemsretned ¥ heating the
cl eani ngndihdés Ghe uit@soticamits 190, /e blognipd BuidBYp@ies 010,208 kdGeRingaalI@M -
resi nd/or_a pur ertu eto vide a purge

‘aperture to w fl uj S r
gas for dﬁ?‘ﬁrﬁas “ttf)ﬁ%?ﬁ?eéemgﬁ?el ‘ﬁﬁf’é’frfgafﬂ‘é‘g S?ppg(f ?/‘? 8%“(%1‘ P‘é‘ﬁ enmbodi nent
- of a jetdrfidd 2ehate iaegrdnel mtoriafefep(pbﬁioaﬁlofmealehnihgagﬁalatuyo&y&tmm or ot her

d t f t t t I
o oceos WOk bERLI G35 SN BB S e PR RETGE heS ™ o' e
connect gtkatiog arokibizi4d 0 sroyrate ihdufs o Wipderdoncto eacibseghé bpaicel fillddevithebe 610 may
h t th
e 2 kRl SR E LN LR AD LIRSAD S B RhSpRM G g B 0T 0L he
tilted &thogearhpasstam firdensaiehning\a ofirer vmpﬂousafmwﬁmqmnaﬁ‘h@dsammrt icularly,
the J et rrﬁ:qigie'zﬁi) a%qg E’Q{im Y 'pgl%ox.@n §P§%H§ fr&e@@ﬁ%}ﬁ'ggthfa éﬂ'ﬁgcie&ﬁﬁ%r red to

as a. g@l gas. as i1s ini state and is
pr oj ect id sypplifs Zéaﬁfy@)ﬁ@rvéeaem fhyd dragn }Qé)toraitemwﬁum@m rdfiifienahas , s
-cont act §uggh%éagggfgﬁi@gamr§@g@ it turns into gas 630 and bl ows out. Such a -
. blowout " transition fromliquid to gas can be utilized to clean the

conpone Q re articles 640 red .t hereon € copponent 620
omhe e RaRE S mik S TR aRe e v RO o St FAGEPET o F ut d
ret ai ni sgptam G svirgvdcledntiey mpdxﬂtsrlpfiithogriqihlmgftaplspﬂ sirgthe subsidneialtpnponent
620 may .?rﬁia?é}t%Q‘;‘g%r& Qoérﬁﬁﬁag?%l\’%%'sg&ém 46@{-' 125 4%%8% S gongduct or -
fabrication a aratus. e var I ous “toffponen PhcPud€ ATt er nal wal. |-
of ‘a prowésiss mgemt‘mﬁeamim madunia f &f dq:ﬁéﬁmtl diffehentlyi fqmidalﬁ@thmybsrcm‘cl ude ~

Li quid tially
provi de%‘lb;ae'zﬂ)?ﬁ}g;o ?de uﬂgjo a s%g?%esa a\%grr}gé%ﬁ%ﬁgag 3 eétlglﬂég‘r?g?t&?%ﬁktg éerrperature
| ower tFP&ﬁﬂQﬂIﬁéﬂitl@?%F‘atdéﬁ lecafontand a@éwpmsewwtlelzﬂd@x&mige,ttheclemé@g—n ng. The

jet 610npame kg ts era‘fa%'xﬂ]:ﬁ/c% "a%&t;&@ﬁﬁéﬂ%&@fﬁ@%&%@aw%&@'1%‘5&1to draw the -
cl eaning gas. [00171Fi lustrates a schematic view of an enbodi nent

7
' of an el%ERHEHeng f&“gg’rﬁ%ﬁc?ﬁﬂfﬂ@%@a‘? tekie Hdro e cleaesd: BBt ated in a
it hogr aekinS¥e&88% 00 2194 hRFudSeHeaPREYaTL il 84V, ufeaéiéa%gsmﬁa eippitor

per for a_ non- cont Ieanl process to various surfaces of the

syst em nﬁhﬁ%éﬂ%ﬁ?@&hﬂ&@ﬁ?&% }néé%?(ﬁﬁ’“‘r%ﬁﬁff Beregp Tpe clywaipg fuy warkdnove

piar ticlem o thd ﬂeimﬁig)ﬂﬁl&rﬂrﬂﬂéﬂ 20Srd :Ecﬁzlﬂ'lgizﬁﬂ 1@&@@%&1;0;@%%1&&;&@1@ g -
e ect r ost nt e exe conrtli guratl (0] ustrate in
oot bRt S LR Bl P i PR e SR Yos G A st TS Sh1a FhHERS) ot o (or
. ot her p'ihﬁqilﬂé 5{@at heats sintildd to ﬂ%eaﬁﬂd?(?&ﬁ“wﬁ‘lﬁaphia& 8s infR{Fedast 730 may

further_.include_.conduct.ive S 72 vely. The plates'.
Care: con?_ﬁ'oaﬁkye(f afigwe gr%?ﬁ BeRH {hre acnetmﬁﬁf% cggrth %ﬁm{‘%&‘c’gﬁ‘ﬁggb W8d 720, and -
forman exit path between the plate 720 and 730. The setup descri bed above
can be positioned next to the conponent 620 to be cleaned as illustrated.
A high positive voltage may be applied to the conponent 620 and particles
740 adhered on the conponent 620 may al so be charged A high negative -
. .vol tage may be applied to the condudtive plates 725 and 735. A charged gas
750 such as charged argon gas is .introduced and passes through the -
entrance path between the pates 710 and 720. \Wen passing by the surface
of -t he component 620, the charged gas 750 nmay drive away or -carry away.the
particles 750 fromthe conponent 620 and nove to the exit path between the
- plates 720 and 730. \Wen-passing the negatively charged plates 725 and ’
735, the charged particles 740 have an el ectrostatic interaction with the
charged plates 725 and 735. The charged particles 740 may be neutralized
‘by the charged plates or be attracted to the conductive plates 725 and
735. The electrostatic cleaning nodule 700 may be desi gned ot herw se




—— {0018] The tharged gas 750 may be provided by a charge gas jet, an ion
.~ shower, or other charge generators, or generated by the plates 710 and o
720. The ion generator may directly deliver ions to the conponent 620 to
~renove el ectrostatic discharge (ESD) induced particles. [0019jFig. 8 '
illustrates a schematic view of an enbodi ment of a cleaning scrubber 800
that can be incorporated in a |ithography system.or other sem conductor
fabrication systens for perform ng a cleaning process to various.
components of the system For exanple, the cleaning scrubber 800 may be

1 ncor poriadiett 4 m;msrﬁapdrmaerosdram fluid reegeapliyorstmt@mpeitive tcbeadeng scr ubber
.800 i ncl udes cleanlng head 810. The cl eaning head 810 may be designed as
‘a spongé’ gégfalg rj”‘%e brush, or other suitable structures. The cl eaning
head 810 ma |ncI ude a material selected fromthe group consisting of

pol yet h&?@ﬁi ( Bim) 6 ilhsirgtes pythemiatio nsw ¢ipRmbodimenief a/st #fén PPP) . The

cl eani ng,RgARa &L Mo ﬁ te&nﬁﬁ'dﬂﬂ;@s@n&l&ﬁd&%ﬁ@ﬁb@khﬁﬁ fHakhs kpr delivering
t he cl eani ng fl uid. he cl eani ng_ scrubbe may include a hol der

00
820 desPgifedritha Ref ¢P %éclew@awwgeqﬁé%aarm Suff%?és %T*éaﬁi’sﬁi‘jﬂ ‘Sd¢dBber 800 may
further singd dédi@nai B RReA1RIdT3Q ﬂum SReddrte phdvaiedishingBR0d. THeqyti de a fluid

“path co o the deliver of the_ cleani n head 810, .and provide a
struct ugg& y&l’t‘)‘ﬁcﬁ&fﬂéf“@ﬁ%’&% AmphEric %rﬁii)“; |Pﬁ?9F‘ifi(]§}éed°i%ﬁ‘f31gnay be
~ i ntegr aiett izt ddmpbheene 62N@Cic0iea30 THe Jd:rm uperwnetocﬂe&améragvhﬁaﬂ atiglesTOVE i N

vari ous des incl.uding.rotatio u its the irection of
‘the conﬁlgacaf”ég?s %Vﬁfiouil‘fagf §'tnia§ﬂn ?%%réo}f‘ %?d%gﬁi 'Fgan%‘?'fl on ‘9 )t ation (or
nmovenentpecpe cperiog Suidarcitroed tb s axigsid gs. Ti@ﬁmumagaﬁmntthﬁufemﬁ nqiﬁlcie rotation-
speed o nd : I lso
o n YRR P A oderd B2 8P TR0 Rk HURIRL G SRR PV

f r equentie tagnigil sg et hoems abogrs G0 Budploandusbacth a—!ziovvfl?Wetratnsém iftomonal

vi brati ﬁguﬁw &ac\sg beuilngewwn NG OF EYE S0 R0 %al@cés 5ig; and 5000 Hz.
The clea gcr u further 1nclude an u rasonic unit 850
_integr atl‘&ffftddh?fﬁ?? Gé?ﬁ e@nmneﬁéé%ﬂm@eﬁm?d ogy itk de b éerni Y ORTAIF BDIeThe

ul trasogd frHBision 30 ABYniPS wdlifle] Md JRrPARs 6f 2 LifBedbiy HSRAI GhaiNi ts 150 of
Fig. 1. [0021] The cl eani ng scrubber 800 includes a cléaning fluid suppl i er

. 860 to PIBRATGR SPAMALS %Fﬂ@é?ﬂ RgnFIpd elouEBRESsATEeT S?“l‘fé“‘}ﬁ“é‘&hu ng fluid
~suppl i efab%&ldmmp@em@lem%ﬁdua &k bdiﬁiﬁ;amﬂciddﬁbﬁ intBinet ®a1862a, 862b, and

862c and nultiple val ves 864c. iated with the inlets, .
r espect PPEFECEIRISOF A ?‘%ﬂﬁs&ﬁb‘tﬂ%‘g ARICERERO M B di% and {1 ow
rate thargeﬁ),far omumuaareliﬁmd gdsus iimalmpr@ﬁdmaxﬂttuaiqu@semm Bavigf4 0S or only
one fl uj.d ano during ;
anot her Ittt bAATRRIARE by ud el Ale (dhodoon® Bhoodi mont, t he
‘i nl et 86&éngrhyclhbanicpriihe ¢éteid 0 tcan AurbeWathinceith @vmm aberpBPhddt The inlet 862b
may be t 012 em cal source to provide the first chem cal.

The ml%%qgg%tggmh ceg"?llnég%gd to a second chem cal source to provide the

second chem cal . The various fluids may include, but are not limted to,

“surfact WHET! sdilgentlusietessoichempiogow of an epbadmeryoEAn elsFBNatEne gl ycoI

mononet fi¥haist Jaeamé 78y ﬂaaﬁ/&a%ma lmomhtemgmbmbhﬁéﬁ% aCghat e) ,
- cycl ohexanol h%?ﬁ%ﬁ@ al cohol (1 PA), acetone, alcohol, nonoethanol am ne

. (MBA), SEHCRd mEHEPBOFOr %F“BF%%H?‘H@O”FT% F’&"‘%‘H%B‘Tci"ﬁgrs 860 may
i ncl udev@nas Q.Erfd%@sfﬁ'tﬁ@%’fsﬁd’m Stiiel@trodtatid dleaniRah@lulsl 7@ iokedingd b and
'-conflgured for heating the associated fl uids
remove particles or other confaminations from the ccmponent 620 using electrostatic
interaction. As an exemplary configuration iflusirated in Fig. 7, the electrostatic
cleaning module 700 includes various plates {or-other proper features} 710, 720, and

© 730. The plates 726 and 730 may further inciude conductive plates 725 and 735,



[UUZZ] Fig. "9 iTIustrates a schenatic vi ew of anotherenbodi nent of &
cleaning jet 900 that can be incorporated in a l'i t hography system or ot her
sem conductor fabrication systens for perform.ng a cleaning process to
vari ous surfaceées of the system For exanple, the cleaning jet 900 may be
i ncorporated into an i mersion |ithography system The cleaning jet 900
may be integrated to the imersion I'ithography system and positioned on
the substrate table. The cleaning jet 900 includes an jet head sirmilar to
- the jet 610 of Fig. 6 but may be designed differently for perform ng
“differ eméspedtﬁalyt Dtk plews pﬂﬁco&fi@hrﬁ&tcn@nd|aﬁfeefraﬂtpamlbemmgzef;ﬂm ds¢ The j et
pressure esi gne h The ;
cl eani ng ] € cbgor qé’é‘g*go ?fn'?g r{(%%e2 aHE? [?eaﬁls% Sm %haw ng a flow :
rate r aa@@wgcaioée mwﬂmzabmaxt t@ﬂﬂe@mip@emtéﬁeltciwimb$escﬂlu§m%hTzhgh cl eani ng
j et 900 to
i nt roduf %%g%gnﬁgggﬁgéé ﬂeﬁ%gﬂ{e %F%a?ﬁ?%%kﬁ%%ﬁd&% S?(ieo a@?%ﬁ#%\% j et 900.
may furF%POqu(ﬁZ@dana@i#qhﬂ@&mﬁg@ hwhyﬁeﬂetzwl‘@ltagmmbq dretiedfo.thdhe cl eani ng
] et 900 h0mkLides.as $3553RIAY. A'cyarga(ﬁ%pﬁsb%ﬁmﬁa@%&%e@&gxﬁ g& various cl eaning

fluids. For exanple, the cleaning fTu supplier may be designed to
i ncl udeiniedpsegiaad patset bregh she @Ezpce ;@ﬁnb%w R aafﬁm?ltﬂi ?ﬁfiéz@ a'bes 864a,

864b, apshsRB4S wearebabeHe cbRFRREE Gzee{%chal%e@g&w:id@na\ﬁ%v@uﬁaﬁ bui ds and
contr ol fI ow on/off .and flow rate thereof i mpl enentin varl ous

cl eani AFTPeBTFERe PaHeles P PR hs ?qa’?ftﬂm?tfﬁﬁpuaé‘i‘ gD Oﬁh?“’flhﬁﬁ BE"6fe or nore
heat er giefldtad720Qnt 180. hﬁ@é@;ﬁas&mmfnegﬁgzezﬂciﬁw@wﬂsfswgﬂra@&i?sfmheheatl ng the

ted fluid I d h
That t nehre mielis A0t fdleabelsfis miode ALk hue PRSr2EH) expect ad
-angl e. 70244 BhaygedlfhrtidieUBl0madycis: r&u&ﬁlﬁl&:ﬁﬁiyltﬁ:e Mja@w@iatarwﬁ}heﬁraewbodi ment of
a cl ean{ontgf 8%1%{4%’51% é)qggg%%a.lzﬁiggié? n'grhc elcctrostgﬁf eiam i mlcszrilvll}:[* %0&? mE hgs 6t hoth

9,,|ntegra can be" | orporated in a
L'i t hogrdgsignesd yaibwrisoditiotendy fes@tﬁfecmaducztrmg ﬁndmptzmadedtpnrfmnmmf or

perfor L [ em such as
Phe conimety He3AMRlad L05 BRal St bk O RE T S b IR YRS Ty e

i ncor povatages dppiied WGHSW&TM@mgeﬁ@mmphwbﬁsg@?@md th b@25leeqthe cl eani ng -

- modul e 000 dBeLudL e Ae Ll eaRifde VAR bOEfudesoned Lo encl ose a space for
~cleaning, provide a cleaning solution, drain the used cleaning

[0618] The charged gas 750 may beprovided by a charge gas jet, an lon shower, or
other charge generators, or generated by the plates 710 and 720. The ion generator may
directly deliver ions to the component 620 to remove electrostatic discharge (ESD)

induced particies.

[6019}  Fig. 8§ illustrates a schematic view of an embodiment of a cleaning scrubber
800 that can be incorporated in a litho graphﬁf system or other semiconductor fébricat‘ibn
systems for performing a cleaning process to various components of the system. For
exampie, the cleaning scrubber 800 may bé inccrporated into an immersion lithography - -
.. system. The cleaning scrubber 800 includes a cleaning head 810. The cleaning head 810
may be designed as a spongs, é'fiber-like brush, or other suitable structures. The
 cleaning head 810 may include 2 material seiected from the group consisting of
‘polj’ethylene (PE), polyvinyl alcohol (PVA), and pelypropylene (PP). The cleaning
head 810 may further-include a transportation path for delivering the clean'mg fluid.

10




——sotution; -hotd-a cheanimg~unit; —and pert or m ot her " fufctions Such as _

.- proViding a purging gas. The cleaning frame 1010 may include a purge gas
del i very system 1012 integrated therein to deliver a purge gas for

cl eani ng- and/or drying. The purge gas delivery system 1012 may provide the-
purge gas a pressure higher than the process working pressure. The purge
gas may include nitrogen, argon. conpressed-dry air, and other suitable

".gases. The purge gas delivery system 1012 may have one or nore openi ng for
del'ivering the purge gas. The purge gas may be connected w th heating

el ement #gzef ur m@aeﬁm?)&cwﬂwﬁmmgajamuuﬁ@& hdrdyﬂ NG deidRedtb@ani g frame 10 10
may |ncI§ge a vac%ﬁnh in.s 4 to @ Ehe cIe% %% fluid, the
pur ge g&€208aryt 818t hRG CeHdRESTY orf’ayr Beerh ORPEERLIR P ai n system
1014 maygsduge/ghe aomeemu povidaw ﬂld‘iﬁ@aﬂhhﬁu@ésﬂ)&eﬁs duWbrekyi prgh pf s slsaminguch t hat
t he waste nd/.qr RUT a be drawn a b .ne e pressure
differ eﬂsaégé#' ‘6@8‘(}3% ﬁgﬁregy g’? r}ieé fﬁmﬁanenﬁa)\gg%g?\%%g s mmgjg“‘é‘ eé(;penl ng
conf i guaednip be opégrared mthdhawme:@ﬁ%éet&wﬁﬂﬁZ&ﬂhg hcddetamm'g impdul e 1000

1 neludes B SRRk R ot el aloh e g&@@'azéftg%gm&{emﬂw&e% g unit 1020

may b cleant ng scru eani ng j et 0 of Fig.

9, conmbRHAt Vibratiop abome ¢lfs axay, trgnfitienad Mibmbﬁnéoune‘eﬁlﬂmg patperdicuiTHe ifs| | ust r at ed
cl eanin a L RGwaed AMR3her mdar to the
cleanln§X§g$ﬁ€%&gQ§%g&b%BfQ% qagﬁﬁlhéfﬁgﬁ%%ﬁ%on |gurat|onn§%perat|on and
appl i cat Peepaf. dbo miofay W@ﬁmﬁmewasﬁ%wéwﬂ@%mtm ‘Ther ibskion B0BE B¥d j et 900

may be c¢aoRipedvd £‘fr¥é1feh£§u§an?ﬂgfnb%6@%d%@ 03N At DO a-ethavedicldas cl eani ng
frame- 1010 such as an eXe cl eani ng, nodul e 1100 |IIusérated as a

schemat VRroBmRIvaEs @fremencwrrﬁgtqgéa&wq?@ 2perH et 2> 99 H2udBS t he cl eani ng
- scr Uggel’:le%l:_lﬁg AR GbHeYR0d @lhss fif}Her RRRIdE b gg%s@ﬂ% Lo 8 ﬁ&:@rdbéd th E%r@dueam ngh
- scrubber e various cleani ts an A o i ned to share
- one conHBISPPERATHAP ?Iﬁe&‘%ﬂg’ﬁ% ‘%ljg#h é‘gﬁas"ﬁ*ﬁé’méggr@ﬁﬁ %T’ 5’ f'd supplier

- 860 maytdeuilriionichaite 180 dfsdger. i ncorporated therewith for heating the

cl eani ng quids [0028] Referring to Figs. 12a and 12c, a cleaning nodul e

1210 'S{@bgj‘ a‘[f.tcf?feha%ﬂx% fubfDY @0%@{1&@ aGh &3 %:{g&gilé—}sé%%&fde':' g. 10 or-

1100 of e ¢leani ng pe 1 nt a |ithography
syst em vepinusicteahiag fyidanForeremaicohe |cleﬁﬁég Fapshapprye Sehmay be dedgrrdc onduct or

vaf er fabhigad hQRipAPRES, §620ChiRPIb2Y ahd AURIPFOMIIRRASRES 864b, and

864¢ associated with the inlets, respectively, to provide various fluids and control flow

on/off and fiow rate thereof. Thus various fluids may be-mixed at certain ratios or oniy.
one fluid is flowed during a time and another fiuid is flowed during another time to
implement ";rarious cleaning recipes. In one embodiment, the iniet 862a may be
connected to a DIW source to provide DIW. The inlet 862b may be connected to a first
chemical source to provide the first chemiéa]; The inlet 8_52c may be connecled o a

- second chemical source to provide the second chemical. The various fluids may ihelude, _
but are -ndt liﬁlited-ta, surfactant, sofvent, NHsOH, H>O», O3, PGME/PGMEA (propylene
glycol monomethyl ether / Propylene glycol monomethyl ether acetate), cyclohexanol,
Isopropyl alcohol (IPA), acetone, alcohol, monosthanolamine (MEA), and combinations
thereof. The cleaning fiuid supplier 860 may include one or more heater similar to the heater 170

- of Fig. 1 and configured for heating the associated fluids.
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“the aSSOCIated systems. For exanple, "t'hé cl'eani ng modul € 1210 nay be _
utilized to clean an immersion fluid retaining nodule 130 as i1l ustrated

in Fig. 12a, a lens system120-as illustrated in Fig. 12b, and/or a

~substrate table 110 wherein a wafer 1220 may be positioned. The cleaning

nmodul e 1210 may be designed to be operable to nove in various patterns.

For exanples, the cleaning nodule 1210 nay nove.in vari ous patterns

illustrated in Figs. 13a, 13b, and 13c.. [00291 Flgs l4a_and 14b.

il l'ustrate schematic views of various enbodi nents of a self cleanlng

syst em goezaret Fogd ofidistated anchgndiieriol 6baiolE: sabodikent G0 iahingijeg 8 or

h I Th el f cl /St il trated
L L e R Oy e G e
fil I ed tsbt&j:ams for pEtferntihg anleagint andcedsdt Qarimys surfedes dé thatdyeemf Bat ur es such as
a chem Cﬁ.la 1@' I%E: cﬂeﬁ&x%% ﬁe? 9Bb k%@ éc@ﬁpo?%t?&f"mmn%:ol%) L4 EEIO 1tt}i|‘ 320 and may

further |nc ude an u asoni ¢’ uni HEran ‘%ﬁ%y agitate the
cl eani ngysehutliesieatiog <6100 gy bnintegrabaie thg nehdrget ithdgnhg beemiang tank 1410

may addighliQfah byt bletiia hﬁétcf‘eﬁ%egééébﬂ? hchfds LM el fil:98 YN0 head 810

- of the cl eanln% scrub etely soaked in the c eanlng
" sol uti odet48@t fiag 6cb|u“eaﬁy b@dmm@dékf@mth'gmsmrmrmm diffp@gnhelgenitge| ude SC |,

SC2, Pi haihd.and udidf arfxe%m Q?e%ﬁg watgr TheNJ:f %Q&r%&%éé&%@d h&ﬁeio t her proper

chenlcal sol utions, [0030) The setup il ated i'n Fig I ncludes . a
cl eani nghaER a‘ﬂ?ﬁ%hﬁﬁd’f%“?’@t T’%‘é"‘”’é’@ﬁﬁi r%bFéesﬂﬁnéﬁ@é’W% Plé?’élﬁ!lgng sol ution

to the ehRaRlinga S6 RSB aelieRNcit andh6o doe. sel f ¢l eani ng systens
nay be used alternatlvely or collectively for cleaning and

[6023]  Thecleaning jet 900 may inciude an ultrasonic unit 850 integrated therewith
to introduce ultrasonic energy to the cleaning fiuid. The cleaning jet 900 may further

include a fluid purge dry nozzle around thereof. The cleaning jet 900 includes 2

cieaning fluid suppiicr 860 to-provide various cleaning fluids. For example, the

cleaning fluid supplier 860 may be designed to include Tnultiple mlets 862a, 862b, and

862¢ and multiple vaivés 8644, 864D, and 864.éﬂasscciated, respectively, to provide

varions fluids and control flow on/off and flow rate thereof, for implementing various

cleaning recipes. The cleaning fluid supplier 860 may include one or more heater similar to the

heater 170 of Fig. 1 and configured for heating the associated fluids. The cleaning jet 900 may
 inciude a motor designed such that the jet is moveabie in various mode and can be tilt at any

expected angle.

[0024]  Fig. 10 iltustrates a schematic view of another embodiment of a cleaning
module 1000 having one of the cleaning units of Figs. 6 though 9, integrated therewith.
- The cleaning module 1000 éan be incorporated in a lithography system or other
semiconductor fabrication systems for performing a cleaning process to _v_z-ar.io;us
* portions of the system suck as the component 620. In one embodiment, the cleaning

- module 1000 may be incorporated into an immersion lithegraphy system.

~ [9025}  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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e ntai ning the ¢réani ng Scrubber i ncorporateéd i n various cleani ng nodul es
and furtheéer incorporated in various sem conductor fabrication apparatus.
The first or second self cleaning systemmay be included as part of the

¢l eani.ng scrubber. 800. [0031] Vari ous enbodi nents of a cleaning unit or a :
cl eani ng nodul e descri bed through Fig. 1 through 11 only serve as exanples
for a sem conductor fabrication apparatus having a cleaning-unit .or a

cl eaning nodul e integrated therewi.th. These exanpl es .are not. intended to
be linmiting. Various. conbinations and/or nodifications may be applied in
di f f-er entlugippltiotbt tlensrgundt, faabpenfauim otherspgttems such[082fiding 2 plgingr ovi des a
fl onchar I 5, Eﬁ%% tor o
fabrlca?%%ﬁﬁggﬂg?ﬁ %ggﬁgpﬁoggkﬁ &sggfggg ﬁ%gﬁgk g%%gu?e. ggﬁgthod 1500 .
may begitiereip t ﬂépretl@@@rgbygapmws@nmg aadfseénymnahm@ge attstelicayisprierappar at us
havi ng g¢¢ HANLAG;JIRAY ok Egsezgﬁ&%g&%ge niEh& BAMhe PRALG T2 BrdsgaL | on

appar at us nay e an | sion Tithography system or alternatively a dry
1§ t hogr d{hpursy LeemEY mcivaiesﬂeqrﬁaﬁénﬁaeq sempEsd daY risrmod ol SEtdleet as a

physi calrpy 3Rk deaastty @&efnsmbtﬂy m@}; oSV S8Rk oPénifle EF@BIiRRIng IRPOT
deposition system The cleaning nodul e may.incl ude ULt r asoni lci’ units
u

conf i gupéwe.gﬁs RE PBIRE LaHBIEY PREPRIS IR frea?lé%elﬁﬁerﬁ.t@ Qurther $4ppl i gh 5. The

cl eagl N QeGSR Th@&i@&hﬁ}; lfﬂaﬁxeéllt}w B :feinfaa afvatighn &ﬁhﬁdy@ﬂn&g n})dul e or

. may be epar at e cl eanin nD ude oth . eani ng

units sd8ﬁ4 @s"e’fﬂﬂ‘é"s%e © ‘*P‘Hg% }@fdeg’ﬁ R %y‘frlﬁﬁbeuéﬁs@%ﬁ‘% qrﬁfﬁﬁ’ *a cl eani ng

scrubbemhe aﬁbmuﬁltdraxamysterh 1054 Agy Watda bleéﬂurdillogaﬁan 8 pelcectwagingt | | c cl eaner,

hecl cToHG: MBrS SRouE oR- A 20 P s ges =g oy b BadBAYL ) ™ o

exanpl egres§00 33 kAincs tlhp vaaem; dam:ﬂ:}swm Hyj 4frhayi lve snepeovidegdetilg ough t he

cl eanin id may include DIW surfactant, solvent,

N114011g0@§%%h%85&naﬁ%§§§§%5%%propylene gl ycol nononet hyl et her /

Propylene | ycol nonomet h et her acetate), -cycl ohexanol, Isopropyl

al cohol 1Q02ph)  Thecdeame, m‘éf%/‘é*b R0 inghydeset Heand SainO20 ERralsH thegiinat i ons

t2 gg r eozI Thg b%a:ﬁhAgaqm mofnhw Bk 1{1&@)61@13&1\&2 serubBdFRes 8t plrgfes (rjtaa%sfgngn@ﬁ& veen about.
an n_exe cl ea id may inc e or, ozone

Rl B WAL ce i S A R SR e Bt P

[ 00341 Aunis 1 8J0, 1600exatrde:, ie4 bieshidpOhuiier Safilm tthe bRaming gerpblee 8850t 0 cl ean

conponen ts of the fenlcon uct or gleanwnggfg aratus such as to clean a

| ens, %Bé? F5PE o SBFI8UTaR ATy BPra IO?'I ui d retaining nodule in an
1 mmer SI on |ithography system O her exenpl ar onents to be cl eaned may
i ncl ude IW2Rkf eln anothot cxompialclegniag serupbes $89 g maepe cPpingdint he

cl eani ng,RlQCESSeurdite 6k 4RBLAG rmgludh@ cﬁ%ngﬁ-\ﬁﬁe'wm’ﬁkh%%n efet;ﬁp@grﬁ
Various features or functions of the cleani n% nmodul e may, be synchronically
t

turned elanipgimegwir 1i¢hidiupasted mos S“&?ﬁ*ﬁﬁ:&? wlewin Figad bnlhe defdingym or heating

 energy e ineuhdthOSuaask tdhibel BO0 Sl PRI ;0@ 960 bilifi MR AAEERE BidBPot e Var i Ous
cl eaning recipes for_different c¢leani ngo (%d cations. Steps 1504 and 1506
&1t

may be A RH e bt gé\f:fvwﬁqstq%%anmg units § 0 may be combined to share

one common cleaning fluid supplier 360. The common cleaning fluid supplier 860 may

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

. [6028]  Referring to Figs. 12a and 12c, a cleaning module 1210 is similar to one or-
-rxiore of the cleaning modules 1000 of Fig; 10 or 1100 of Fig. 11. The cleaning module
may be integrated with a lithography system, particularly an immersion lithography

system, or a semiconductor wafer fabrication apparatus to clean various components of




- Ccheanit g process: ~ The cheanimg process nay have a duration ranging between—
- about 0.5 second and 30 ninutes. The nethod 1500 may performa DI Wrinsing
- process after a cleaning process. [0035] The method 1500 proceeds to step

1508 to performa drying process to the surfaces (or the conponents)
~ cleaned at the previous steps. The drying process 1508 .may include
delivering a purge gas through the cleaning nodule. The.purge gas may
~include argon, nitrogen, or other suitable gas The drying process may
alternatively or collectively be inplenmented using other |iquids such as
| PA. ,Th%edésydcﬁlﬁecpfge&%ﬁﬁFMaﬁb&?r&%‘ié&Qing%dH!’é\19@@91% epbiGRRfh gke to draw
the cleaning fluid. [0036] At step 1510, after_the cleani n% is conpleted, a
. subst r afB i@getfiogdiuid g%ﬁf%ﬁ%ﬂﬁe‘é%f%\ﬁaﬂ%lfmﬁﬁg ihEig bife&dengmustEpd et #oned on a
Ingb?]t r aﬁl@tﬁixﬁ@k% Fr Imraffglor §|§gﬁgsﬁ‘ﬁﬂadﬂﬂi OI0 RhAGBSSAIE a0 ha-a?_s;randi mer si on
i thogra exposure, ~a dry 1ifhogr exposure, a.thin fil mdeposition,
or ot heﬁgﬁﬁ%flf’gsvg%sdﬁﬁé’?%‘ﬁf’é“lf’ IIIH}Jn’g‘a}gE%%‘@?gRF‘gH’uW?F?ﬁ\[E B HPYEMani ng process
from st epriciEQdttérns. o pxabin s, miyclibmingpddianl @ aginode predehs pednschedul e
for tool, rg?i t@&clennﬁi@gemao 3ba];1t1cf 4 certain number of wafers have been
proces'sécf1 rough,;=or en ef inspection data, test data, and/or

0
- qualification data show certain degradation. [0037] Thus, the present
di scl osiffB%r oligeidda and 14thbigeaphyclepplr dics of THeuapphrdmests chebdlies an
i Mgi NgclegNas PRAM Snd AeBbP 8 MaRinka GeROR &k@ﬂ&%@%@%ﬁﬁlw&gtﬁebe i mgi ng
1 ens nodul e and configured to hold a substrate; and a cl eani ng nodul e
adapt edstitbls demingiei®i oG alnrpiogpdradistakaér Bienl{aiacifedni ng nodule is
sel ect edichdifiMahR e 405 AUR aGRASISsbtGoR 4 AN haSRNTRe #1Biding AnBCLbbEr, a
fluid jet, .an electrostatic, cl eaner, and %glgol nat |,ont§ot her,eof . [ 0038] The :
appar at &Y RfEe SR SRR FTR &S 8T RisRPEIeh A+ At PEP VIS aT HPHPhodul e -
conf i gusaakidrOI420Q%E Ry dirtheiimisdean vilratbtictu@itduBPiace sistanasny idiatel magi ng .
| ens nodul e and a substrate on.the substrate table. cl eani ng nodul e
oy bo” B sTeanig Pt Be e bieing rogh Th Set i D he Subos r are
t abl e, _ adhiiienliy Ii:e:h;dmﬁreaie@hufﬂﬂ initok ﬂa&k.éﬁhnicragnilﬁgdw_ldém'ﬂﬁei}&dimi@ng nodul e
maybe | 9&%@9%&9111% %chrﬁplgt%?ysstoa.ﬁ)&em%e élpa%ix{grggﬁftf%h 9226 h}'i! 'c%aning. “The
o cleaning soiution 1420 may include SC1, 8C2, Piranha, H,0,, or 0zone water,
NILOH/HOw/110, or other proper chemical solutions. l

§0638]  The setup illusteated in Fig. 14b includes a cleaning tank 1430 and a jet 900
configured to project.a cleaning solution to the cleaning scrubber 800 for cleaning. The
"@We self cieaning systems may be usedﬂalternati‘\a'e-iy or collectively for cleaning and
maintaining the cleéning scritbber incorporated in various cleaning modules and further
incorporated in various semiconductor fabrication apparatus. The first or second seif

cleaning system may be included as part of the cieaning scrubber $00.

- [0031]  Various embodiments of a cleaning unit or 2 c]éaning module described
through Fig. I through {1 only serve as examples for a semiconductor fabrication
apparatus having a cleaning uni{ or a cleaning module integrated therewith. These
exampies are not intended to be limiting. Various combinations and/or modifications

may be applied in different applications and fabrication systems.
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‘"ﬁTTﬂﬁm*nrng_nndufe*and'the substrate tabter—The clheaning nodutemay be

cintegrated with a robot. The cl eani ng nodul e may be configured to nove
in a node selected fromthe group consisting of rotation, vibration,
horizontal novenent, and conbinations thereof. The cleaning nndule.nay
include a cleaning fluid inlet to provide a cleaning fluid for use with
the cl eaning nodul e. The cleaning fl.uid may be selected fromthe.group
‘consi sting of an imersion fluid, a chemical solution, and a purge gas.

" The cleaning fluid may include a material sel ected fron1the gr oup

T L TR g ROl R
cl eani ngelmyemi@twﬁybricﬁ%%wa@mﬁaemmne@mﬁérﬂeawaMogiukeﬁhft Bedpdw t he
cl eani ng shi Hiag beg b ef 5{&5 [ R ﬁoﬂ@fn% a@mm@sdmﬁe&&%ﬁ& pgp%ueqxaa

ul trasonic energ cleaning fluid. The scrubber may sel ect ed froma
sponge &r?éeaamt&r‘{h%dﬁ}e Wéf%@r EB%W’W“F‘]‘?& f@&éaté’ﬂrﬁﬁt"gﬁti“&maﬁé’fﬂé%t ed fromthe

.group C%ﬁiefs‘idrﬁ&h@éra Isyewaybxea;en(aBEMy aP&i; YivtoRh4 Fhﬂ;}%&lﬁpbr &PVA), and

Pol ypr op %&PP) flul dﬂ* et m ge rabl e at, .various péessur es,
angl es, écl’ré"i‘f’cr?aﬂ%‘?é’pf“ia So?“‘i’be‘l‘ ‘11%}%?’5’6 ‘@Sﬁrf‘feﬁﬁ?‘%“ {SpURREEEY | qui d gas
for cl eayum@, or[ 4338 chheippr &gakitiobl b f€d STHe Iahihg nﬁfdﬁl&lrﬁk@ﬁm&iﬂd‘t mrer si on

‘lithogra arat u The apparat uys..inclu uIe a

subst sl Bbat SRS PP TBRGS B Sery G L aRe LRt perdB Ao a inder | yi ng

L hte i rragieﬁgngmmeanal‘ﬂhmdtegnadwlaez iomirsigu fledd rewinirconodige @J-: mhwbda t 3 a space
etween_t he .i na ens a nd an

ul t r asoRFe woau telecohr?fﬁleanm%gn d%ie%gdgx/%ﬁgu%gﬁhﬁggg%n? 15elgngrsg i %eth?: ean the

i mer si diusirpteh oy Fizp mﬂhapqghﬁam@élr{gm&@mﬁnx smh@ba‘ppw&atanset yshe Wikt r asoni ¢

nmodul e , L1, Jhe

ul t rasoﬁ% %d%?&q Q%%&é%%rg%%%gﬁdsaﬁg\?g t %:E&SB nlmr%‘l&zs g}gg%igkﬁl ng. The

ul t r asopfeeningtedelemay beited derninamedps ¢0Qf Qi‘rié%ﬁFﬁig&ril@tasld Ithe ul trasonic

nodul e pRY.BG-QPR; 3£ L0 provide an ultrasonic energy with a power
rangi ng between about 1 mlliwatt to | kilowatt and a frequency ranging

bet ween The-ultr ni ¢ atedto
o ov olBRt st L pietbneneR s rovier bt B ef1its HoRgaue oy bo
confi gumeehzhg)ﬂpfcbna;cﬁecladé DlﬁVdsmIe&tm,tseﬂveﬁt;mmaihﬁz@z; Oy pGoanBGatHAg of
de-i oni wat el ean aI S on and
COmIJI nia gp l}er%¥°°?Fnon°Fh&9¥il ul 651/ Abdo erne ﬁxf v %% con?h Ny u{hgﬁacte%%}r ovi de a
liqui d gse@oltehatol,ﬂwm&)yli olcglad (H’ddnaqemmoﬂtm mﬂmﬁhamémmd (Menpace. The
I d I f d -
I qui %ﬁ,ﬁ: gﬁ?er&? € LM il M, P&‘v&f SR r&i&@?&gﬁ%’g&?ﬁk il&‘duft ﬁ:?ﬁge” an

ar gon. nDdu € may be co gure to provi gas at a
t enper atndr7@ @e!ﬁ.@we@p@y cleaning finid may inciude H>C:, or ozone water. Another exemmary

cleamng fluid may include NHsOH/H,0-/H;0.

[0634F At step 1506, themethod 1500 perfonns a cleaning process to clean components of
the semiconductor cleaning apparatus such as to clean a lens, a substrate table, and/or
an immersion fluid retaining module in an immersion lithography system. Other
exemplary components to be cleaned may include 2 wafer robot or walls of a processing-
chamber. 'During the cleaning process, the cleaning module may move in various
~patterns. Various featutes or functions of the cleaning module may be synchreniealiy
wrned on and work together. For example, ultrasonic energy and/or heating energy may
-he 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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- 100411 The' pres€nt "di'scl osure al'so provides a nwethod. The et hod i'ncludes
provi ding a |ithography apparatus having a cl eaning nodul e, wherein the -
cl eani ng nodul e i ncludes at | east one of a scrubber, a fluid jet, an
ultrasonic unit, and an el ectrostatic cleaner; perforning a cl eaning
process to the,lithography appar at us by utilizing t he cl eani ng nodul e; and
perform ng an exposure process to a -substrate coated with an i maging

| ayer. The perform ng .of the cleaning process may include utilizing a

cl eaning fluid selected fromthe group consisting of an imersion fluid, a

chenmi calci&@lngtprédss. ant u@hihﬂlg HR%ess M RvPY 08 TR S o BcRRES 95tk Bg Of the
Iude utilizing a _cleaning fluid having a materi al

cl eanin

sel ect eg‘ ?‘i"ﬁ 338 "’d%& E%H’ﬂi’é’?ilﬁao BEY SEFPALT QﬁW TinggR\PERfESS 392011, H202-,
03, PGOVEiRGnYipkdecycl ohexanol , |sopropyl al cohol (IPA), - acetone, alcohol,
and MEA. The perform ng of the cl eani ng process may include cleaning at

| east o an.. 1 u dul e of the
I|thogrgﬁﬁgﬁapggrgggggg%ﬁﬁﬁ%mw ﬁ)gﬁgfﬁk%?ﬁggé ea%&n IH?%%egggﬁay i ncl ude
a dryi nguif#@é & dhecomtgeniet dazaedralihe mf!t‘fh@is sieps [Thel drviisspreerse hgP8an i mer si on
flui d beilierOud &m&eﬂgbﬁﬁ%@@gaﬁmaﬂgﬁmer@aénﬁ@%@d& trhe aﬁpgy before the
perforniﬁg of the exposure process erformng of the expdsure process
may i ncl 'edee%wspﬁ@g@s SepiigoFEgblcges v%ticeimng gmmw aftgmeduilngr has

out | i nedofi@at ity ®s iRbiemeMed aline PReMiABA f1c8 Qs IAtTHE ia%%@% glsbéslsﬁﬂ in the art

may better understand the detailed description that f Tﬁose skilled
in the éPP“?ﬁgﬁﬁﬁugﬁﬁpg@P%Féomﬁ%¥eFH%VWHEWCF@%%E$W use the present
"disclosure as a basis for designing or nodifying other processes and
st ruct uf®IS6] or Acsier Y3 igatourtthe tearsegia cpmipmﬁies smdﬁtﬂrsusax:d%iaevi ng the sane -
advant ag ICQIIC[{!E ?w@@%@%%n{; er!i %J@%ﬁ?%‘gd QQ bstra e. %gfos ‘galnli eld in the art
shoul d so reall ze such equi CORSTTUETi ong dO Ho depart from
the spi ﬁ¢mtcmcf@e9¢§’eﬁ@i’ngtsh@1 qﬁra@semeriimsbﬂ?@supw exgashrs,atry tillegraphy nmake
vari ous .changes;SHs kil gﬁ ' | eparting
fromt he spiri tt éng 10? sctg%{eggéjég%ﬁog&?gﬁom@#% Al MED | S:
1. An i ARerisung P@ﬁ%&&pm h‘iﬁ’ﬁéﬁ ateaéSO%mp Pt ghpigmenied 4tmagbdefinbens nodul e;

-2 subst sae@uib &R BoIRRSALARBE G URLEL LHANDn RS r o REHehih ol € BSen R 9&%&3&“0‘
configured to hold a substrate; an immersion fluid retainiing nodul e; and

a cl eanHRePEofyRen-Albes irsgeqton datea st i aREGH ﬁ‘galiﬁé#é“"rﬁi‘éﬁﬁrh@w STt r at e
tabl e, afadae®r sion fluid retaining nodule, wherein the cleaning nodule
includes an ultrasonic unit, wherein the cleaning nodul e is a distinct
'nndule at-g fr { ub trate tal and the imrersion fluid retaining
nmodul e, *- aﬁ{j 1er etgg]p ot 2 SC%S?IFI ror?rﬁ%‘slagltho?af) it BEFate d"WPPHY r obot .

: includes an imaging lens module a substrate table positioned underlying the imaging

lens module and configured to hold-a substrate; and a cleaning module adapted to clcan
the lithography apparatus, wherein the cleaning moduie i is selected from the group
‘consisting of an ultrasonic unit, a scrubber, a fluid jet, an electrostatic cleaner, and

combinations thereof.

- {0038]  The apparatus may further include an immersion fleid reiaining module
. con_figured to provide an immersion fluid to 4 space between the imaging lens module
| and a substrate on the substrate table. The cleaning moduie may be operable to clean at
least one of the imaging iens, the substrate table, and/or the immersion fluid retaining
‘module. The cleaning module may_be integrated with at least one of the immersion fhyid
retaining module and the substrate table. The cleaning tr_mdﬁle may be integrated with a tobot.
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2. Theapparatus—of clraim1l, wWherein the cleani ng wodul &€ i $"i nt egratéd
with the robot such that the cleaning nodule is operable to nove to an
idl e location and a cleaning |ocation, wherein the idle |ocation and the
cleaning location are different. 3. The apparatus of claim1, wherein the
cl eaning nodul e is configured to-nove in a node sel ected-fromthe group
consisting of-rotation, vibration, horizontal novenent,. and conbi:nations
thereof. 4. The apparatus of cIa|n11 wherein the cleanlng modul e further
- conprises a cleaning fluid inlet to provide a cleaning fluid for use with

~“the cl eamk ﬁlSanmg(itHd@ie aiad bacdrbaired rofnie heakddn %Eéc&& f@ln&ﬁergr&g chhsibkifly 0 a

hi gher tenpe ure rat us.of . cl erein he cl eani ng
IO i SRRl hogines| Bou thap Rbsae e Boro ke ARG PO Ptk o o
cheni calinchdb mtibammg faiidnler 1p proyiie g alaningGiuidFhensapiii tha bleminfmeluri Thed, Wher ei n
t he cl eapi r terial.selec ramth [ oup consi sting
of surfag '%émdsj%lg bes?gctﬁgﬁ%ﬁ %ﬂ%ﬁonmﬁ%@ kﬁﬁﬂ%&?’ﬁ&@% %yc ohexanol ,
| PA, aceticig, andlapwigopas. W@Ie@nﬁﬂmﬁmaymclﬁhena@wﬁdtm feftpd @bup 4, wherein
. the cleg g9§35% e raw t he

cl eani ng&H}gnﬂH g%‘;gfﬁé%?g? ld%r} £ 1% %9&”'&11 Ei g?éfgpﬁgng nodul e
further a@@ﬁwbﬁ?@e@e@n@;mgﬂd Nﬁzﬁe’fm:ﬂe@b@m%ﬂ@maﬁmcﬁmmvacmnge and a
brush.  ¢Smpokag: &Bﬁ@:&x@& uﬁdl% thb Qi'egﬂnjtg IVRETR) ek i Gl G ED % agegé'w e further

..corrprlsesascru the scrubber conprising a materr al cted fromthe
group cBW§id§?~‘HH§aS@’FC BsTay e hlene TuBETbe soybley may be saleeterhitm ¢ monge andnd :
- Pol ypr Oﬁﬁhﬁﬂ%&ﬁﬁﬁ;hemith-Ehﬁe@Rﬁ@ﬁﬁk&&t&fﬁaﬁﬂtﬁé Foub cobiehghn the cl eaning
. modul e Eurther ?IJ
olyethylene &’g Po yvxnyl Alcoho (PVA), and Polypropylene (PP). The fluid jet may be
operable at varjous pressures, angles, and movements. The fluid jet may be configured to use a

liquid gas for cleaning.

 [0039]  The present disclosure also provides an immersion Iithogtaphy,appazatus. The
apparates include an imaging lens'module; a substrate table configured to secure a
substrate.and positioned underlying the imaging lens; a fluid module configured to
provide a fluid to a space between the imaging lens modile and a subsirate on the stage;
and an ultrasonic module configured to provide nlitrasonic energy to clean the

immersion lithography apparatus.

[0040] In the apparatus, the ultrasonic module may be embedded in the stage and/or

' the finid moduie. The ultrasonic module may be operable to move for optimized
cleaning. The uitrasonic module may include muitiple ultrasonic units. The ultrasonic
module may be opei'abie to previde an ultrasonic energy with a power ranging between
about 1 milliwatt to | kilowatt and a frequency ranging between about ! KHz and |
GHz. The ultrasonic module may be adapted io provide ultrasonic energy to a cleaning
fluid. The fluid module may be configured to provide z flnid selected from the group

‘ co'nsistingrof de-ionized water, cleaning chemicals, nitrogen gas, argon gas, and
combinations thereof. The fluid module may be configured to proﬁfi.de 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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the fluid jet operable at various pressures,  angles, and novements. 11
The apparatus of claim 10, wherein the fluid jet is configured to use a
liquid gas for cleaning. 12. An imersion |ithography apparatus, _
conprising: an'imaging l.ens nodule, a substrate table configured to secure

a substrate and positioned under the imaging lens; =~ ~a fluid nodule
configured to provide a fluid to a space between the imaging. I'ens.nmodul e
and a substrate on the stage; and - an ultrasonic unit .configured to

. clean the inmrersion Iithography apparatus, wherein the ultrasonic unit is
“conf i gur td grevprrove sting ofanifregss ahd eagon olfe: Auid hétsleayde addfiguichdepatdent | y of

the subsﬁéﬁggd%@Q{;mm?&gmﬁgggw%p@aratus of claim 12, wherein the
ni

ultrasonic operates in conjunction with a scrubber. 14. The

ratu f_claim12, wherein the ultrasonic unit operates in conjunction
' gﬁp{;' 2& fﬂgg{}at- i]%necﬂrzés&ﬁéjris_ciosure also provides a‘method. The 'methtr))d includes J

providing a lithography apparatus having a cleaning module, wherein the cleaning
module includes at Jeast one of a scrubber, 2 fluid jet, an ultrasonic unit, and an
-elg:t:trostaiic cleaner; performing a cleaning process to the lithography apparatus by

. utilizing the cleaning module; and performing an exposure processl to a substrate coated
with an imaging layer. The performing of the cleaning process may include. utilizing a
cleaning fiuid seiected from the group consisting of an immersion fluid, a chemical
solution, a liquid gas, and a purge gas. The performing of the cleaning process may -
inciude utilizing a cleaning fivid having 2 material selected from the group consisting
of surfactant, solvent, NH4OH, H2032, 03, PGME/PGMEA cyclohexanol, Isopropyl
alcohol (IPA}, acetorie, alcohol, and MEA. The performing of the cleaning process may
include cleaning at least one of an imaging lens, a substrate table, and a fluid module of
the lithography appé.ratus. The performing of the cleaning process may include & drying

~ procedure. The method may further include dispensixig an immersion fluid between a
space between an imaging lens and the substrate before the performing of the exposure
process. The performing of the exposuré process may inciude exposi_ii_g a semiconductor

wafer.

186042}  The foregoing has outlined features of several embodiments so that those

skilled in the ari may better understand the detailed description that follows. Those
. skilled in the art should appreciate that they may readily use the present disclosure as a

-basis for designing ﬁr'mudifying other processes and structures for carrying out the
same purposes and/or achieving the same advantages of the embodiments introduced
berein. Those skilled in the art should aiso realize that such equivalent constructions do

" not degart from the spirit and scope of the present disclosure, and that they may make
various changes, substitutions and ajterations herein without departing from the spirit

and scope of the present disclosure.
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15. The apparatus of claim12, wherein a fluid jet operates in conjunction
with the ultrasonic unit and a scrubber. 16A nethod, conpri sing:

providing a |ithography apparatus having a cl eani ng nodul e, wherein the

cl eani ng nodul e includes an ultrasonic unit, and wherein the |ithography

appar at Ude ging a lens-nodule, a substrate table, and an
|nner3|gﬁH @%ggﬁﬁFgﬁﬁlng nodul e, and wherein the cleaning nodule is

operabl e to nove independently of each of the |lens nodule, the substrate

table, and t h@ ihmERIcH iBBgrhbtyiBpdrai@icBinpgsisgodul e; moving the cl eani ng
nodule to a flrst'%95|t|on performng a cleaning process to the

i mgi ng | ens 3SRA &eate table, and i nmersion fluid retaining modul e
by utili zi ng atshbstwlecairie nfgsltwnetu#@serlwmtheimanieg isheaadviganbepnfigurdddo at  t he
first pQegjyti BBsraf@Vvi Ng the cleaning nodule to a second position; and
perform ng an exposure process to a substrate coated with an inmaging

| ayer, mhlIeaPH@“@F@%WWﬁ§“WBHU“%‘*%a%ﬁ t he second position. 17. The

met hod of cl ai dnaaﬂlﬁg mobs adaptedhecipar theinmging lanh ntddele esupeisterteblarapdess

conpri S?rﬁmgé{a il Bt i y@&ﬁ)ﬂ%%ﬂﬁhm&rng mokBle in-Emgeles‘,E?]t Jﬁ%oﬂé urﬁﬂ ai m 16,
wher ei n orm n e cleanin ocess | ncl udes I‘ t he
subst r atwherein the cleaning module is a distinct module separate from the substrate table’ and e

immersion fiuid retaining module, and wherein the cleaning module is integrated with a robot.

2. “Theapparatus of claim 1, wherein the cleaning module is integrated with the robot
such-thatthe cleaning module is operabie to move to-an idie location and a cleaning location,

wherein the idie location-and the cleaning location are different.

3. The-apparatusof claim 1, whereinthe cieaning module is configured tomove ina
‘mode selectedfrom the group consisting of rotation, vibration, horizontal movement, and

combinations-thereof. S

-4, The apparatus of claim 1, wherein the cleaning module further comprises a cleaning
fiuid inlet to provide a cieaning fluid for.use with the cleaning modute and a heater for heating

the cleaning fluid toa higher temperature.

5. The apparatus of claim 4, wherein the cleaning fiuid is selected fromthe group

consisting of an immersion fiuid, a chemical solution, and a purge gas.

8. The apparatus of claim 4, wherein the cleaning fiuid comprisés a material selected
‘from the group consisting of surfacta_nt, solvent, NH,OH, H20,, O3, NMP, PBGME/PGMEA
cycichexanol, IPA, -acetone, alcohol, MEA, and HA.

7. The apparatus of ciaim 4, wherein the cleaning module comprises a vacuum

component configured to draw the cieaning fluid.

8. The apparatus of claim 1, wherein the cleaning module further comprises a scrubber,

the scrubber selected from a sponge and a brush..
9. The apparatus of claim 1, wherein the cleaning module further comprises a scrubber,

the scrubber comprising a material selected from the group consisting of Poiyethylene (PE),
Polyvinyl Alcohol (PVA), and Polypropylene (PP).
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19. The method of claim16, further conprising: noving the. cl eani ng nDduIe
to a third position, after the first position and prior to the second

position, wherein the third position is proximate to the | ens-nodule, and
wherein the cleaning process is perforned at the third position. 20. The

met hod fﬂ)t ﬁl énﬁél'qgage]jljsuog%:l?ﬁ t“he tﬁé annmsq nt‘lodule fur[ﬁ%yécm%nts&ea tﬁxlicﬁgtm ng modul e

toafo rior to the second
posi ti orthe fluidetoperablb et wahmrscbr%sﬁe@mgiei& san@rr@x@mm'@e to the imersion fluid
retaining nodul e, wherein the first, second, third, and fourth position

are dlfferent and wher
posi ti Oﬁ The apparatuseofgilr-,urr]n %Oh(\?vhgrle%aﬂq“ fpu% jgtrlg goe?gurecs to%gé a?qurgagas%r the fourth

cleaning.

12. An immersion iithogfaphy apparatus, comprising:

an imaging lens module;

a substrate table configured to secure a substrate and positioned under the imaging
fens;

a fiuid module configured to provide a fluid fo-a space between the imaging lens
‘maodule and a substrate on the stage; and

an ultrasonic unit configured to clean the immersion lithography apparatus, wherein
the ultrasonic unit is co.nﬁgured o move 1o various locations in the apparatus independently of

the substrate table.

13. The.apparatus of claim 12, wherein the uitrasonic unit operates in conjunction with a
scrubber.
14. The apparatus of ciaim 12, wherein the ultrasonic unit operates in conjunction an

electrostatic cleaner.

15. The apparatus of ciaim 12, wherein a fluid jet operates in conjunction with the

ulfrasonic unit and a scrubber.

-16. A method, comprising:

providing a lithography apparatus having a cleaning module, wherein the cieamng
module inciudes an ultrasonic unit, and wherein the lithography apparatus includes imaging a
lens module, a substrate table, and an immersion fiuid retaining module, and wherein the
cleaning module is operable to move independently of each of the lens module, the substrate
table, and the immersion quid retaining modute;

moving the cleaning module to a first position;

pen‘orming'a cieaning process to the imaging lens module, substrate table, and
immersion fiuid retaining module by utilizing the cleaning module, while the 6Ieaning'module
is at the first position;

moving the cleaning module to a second position; and

performing an exposure process to a substrate coated with an imaging fayer, while

the cleaning module is at the second position.
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17. The method of claim 18, wherein the performing of the exposure process comprises

exposing a semiconductor wafer.

18. The method of ciaim 18, wherein the pérforming of the cleaning process inciudes
drying the substrate.
16. The method of claim 16, further comprising:

rmoving the cleaning module to a third position, after the first position and prior to the second
position, wherein the third position is proximate to the iens module, and wherein the cleaning

process is performed at the third position.

20. The method of claim 19, further comprising:

moving the cieaning module to a fourth position, -after the third position and prior to
the second position, wherein the third positicn is proximate 1o the 'irﬁmersion fluid retaining
‘module, wherein the first, second, third, and fourth position are different, and whereinthe

cleaning process is performed at the fourth position.
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