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LI THOGRAPHY APPLI CATI ONS BACKGROUND [ 00011 The present disclosure
relates generally to I enses for photolithography systens and, nore
particularly, to an objective tens for use in a liquid i mrersion
I'ithography process. [00021 The sem conductor integrated circuit
(1C industry has experienced rapid growth. Technol ogi cal advances
in IC materials and design have produced generations of |ICs where
each generation has nore conplex circuits than the previous
generation. However, these advances have increased the conplexity of
processing and nmanufacturing |1 Cs and, for these advances to be
realized, simlar developnents in I C processing and manufacturing
have been needed 100031 The growth of the sem conductor |C industry
is driven by Moore's law. The conplexity of m nimum conponent cost
has increased at a rate of roughly a factor of two per year'. In the
course of integrated circuit evolution, functional density (i.e., the
nunber of interconnected devices per chip area) has generally
increased while feature size (i.e., the smallest conponent or line
that can be created using a fabrication process) has decreased. This
scaling down process generally provides benefits by increasing
production efficiency and | owering associated costs. [00041 One of
the factors enabling the continued mnimzation of feature size is

i nprovenent in phot dNTHCORROSKONMDAYEROMDBIECYIVD LENSRORB Ml | er
features. The m ni MUIQUEAIMMERSONLITHOGRARHY aRPLICATINSGpPhy system
may be determined in part by diffraction, which is related to | the
wavel ength of |ight and the nmedi umthrough which the |ight shines.
Accor di ngl roach to reducing feature size and inproving
resm|ﬂi(ﬂ?%%ﬁ?§oﬁégplight with a shorter wavel ength. Another
approach is to use a nedium between the | ens and_the substrate oilier
than air.[008thce Thyrresepdisrlowre Elies gaerbntodmses foratpiothpgrathy sysisgns eesd as
"n') is | aidgepartidiBny, 808 obfebiBve 138 Y6 €18 b Nqiidintdié@sibe Bihbidhs plogdyced by

the factor_of n, _This. may inprove, resol n.
[0002] ' The semicondyuctorr@tegmted circug (I%S ingustry has experienced rapid growth.

Technological advances in IC materials and design have prodl}ced generations of ICs where each
generation has more complex circuits than the previous generation. However, these advances
have increased the complexity of processing and manufacturing ICs and, for these advances to be
realized, similar developments in IC processing and manufacturing have been needed.

[0003]  The growth of the semiconductor IC industry is driven by Moore’s law: “The
complexity of minimurn component cost has increased at a rate of roughly a factor of two per
year”. In the course of integrated circuit evolution, functional density (i.e., the number of
interconnected devices per chip area) has generally increased while feature size (i.e., the smallest
compornent or line that can be created using 2 fabrication process) has decreased. This scaling
down process generally provides benefits by increasing production efficiency and lowering
agsociated costs.

[0004] One of the factors enabling the continued minimization of feature size is
improvement in photolithography and its ability to print smaller features. The minimum feature

size in an optical lithography system may be determined in part by diffraction, which is related to



100051 One such nethod of enhancing resolution using a non-air nedi um
is referred to as immersion |ithography. Depending on the inserted
medi urr4 i mrersion |ithography may be <classified as solid inmersion
I'ithography or liquid i mrersion |ithography. However, in liquid

i mmersion |lithography, there nay be chem cal reaction between an
optical lens used during |ithography and the liquid used for

i mrersion. Such a chem cal reaction may danmage the optical system
and degrade the systems resolution. (00061 Accordingly, what is
needed is an inproved optical |lens and nmethod of "manufacturing such
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007]  The present disclostre is best understood from the following detailed description
when read with the accompanying figures. It is emphasized that, in accordance with the standard
practice in the industry, various features are not drawn to scale. In fact, the dimensions of the
various features may be arbitrarily increased or reduced for clarity of discussion.
{0008]  Fig. | is a schematic view of an exemplary liquid immersion lithography system

. using an objective lens having an anti-corrosion coating.
[00D9]  Fig. 2 is a schematic view of one embodiment of the objective lens of Fig. 1 having
the anti-corrosion coating.
[0010]  Fig. 3 is a schematic view of another embodiment of the objective lens of Fig. 1
having the anti-corrosion coating on one surface and an anti-reflection coating on the opposite
surface.
[0011]  Fig. 4 is a schematic view of yet another embodiment of the objective lens of Fig. 1

having the anti-corrosion coating and an anti-reflection coating on the same surface.



[00131 Fig. 6 is a flow chart of an exenplary nmethod for making a
Il ens el enment having an anti-corrosive Coating. [00141 Fig. 7 is a
flow chart of an exenplary nethod for using a fens having an anti -
corrosive coating. DETAI ED DESCRI PTION [ 00151 The present disclosure
rel ates generally to |l enses for photolithography systens and, nore
particularly, to an objective lens for use in a liquid i mrersion
i thography process. It is understood, however, that the foll ow ng
di scl osure provides many di fferent enbodi nents, or exanples, for
i npl ementing different features of the invention. Specific exanples
of conpgnen}s and arrangenents are described belowto sinmplify the
present disclosure. These are, of coarse, rel xanpl es .and.ar
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1, in one epbodi.nent, a liquid imersion |ithography system 100
i ncl udes A TEREVSBET®e 110, an illumination system (e.g" a
condenser J00120, Bigphet domshkartbBth cxanglaryanetiollj feratsing @ ldne havirpd anthn
i mrer si on Iigui%giSO may be used with the system 100 to aid in the
f or mat i on “BF°H A ern on a sem conductor substrate 160. [001' 71 The
:igﬂt source 110 maybe any suitable |ight source. For exanple, the

i ght sou cury lanp having a wavel ength of 436 urn
(Gline) D 2] ﬁl:,ﬁﬁﬁ Krypton Fl uoride (KrF) exginer | aser
with m?velengtp of 248 nm an Argon Fluoride (AF) excinmer laser with
a wavel en e i ]
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may denpnstrate a high |evel of absorption. This may be solved b
s O%Ire 3  examples, for impl%menting different features Ef the invention. Speci%c examples of y

components and arrangements are described below to simplify the present disclosure. These are,
of course, merely examples and are not intended to be limiting. In addition, the present
disclosure may repeat reference numerals and/or letters in the various examples. This repetition
is for the purpose of simplicity and clarity and does not in itself dictate a relationship between
the various embodiments and/or configurations discussed.
[0016]  Referring to Fig. 1, in one embodiment, a liquid immersion lithography system 100
includes a light source 110, an illumination system (e.g., a condenser) 120, a photomask 139, and
an objective lens 140. An immersion liquid 150 may be used with the system 100 to aid in the
formation of a pattern on a semiconductor substrate 160.
[0017]  The light source 110 may be any suitable light source. For example, the light source
110 may be a mercury lamp having a wavelength of 436 nm (G-line) or 365 nm (I-line); a

. Krypton Fluoride (KsF) excimer laser with wavelength of 248 nm; an Argon Fluoride (ArF)
excimer laser with a wavelength of 193 nm; a Fluoride (F2) excimer laser with a wavelength of
157 nm; or other light sources having a wavelength below approximately 100 nm.
[0018]  In lithography systems with wavelengths below approximately 157 nm, various

system components may demonstrate a high level of absorption. This may be solved by some



extent with the use of reflective optics, but these optics may

i ntroduce other challenges. Imersion |lithography maybe used to
reduce feature sizes in lithography while addressing sone of the
concerns with wavel engths bel ow 157 nu. It is understood that in the
above description of |ight sources, each |ight source may have a
certain wavel ength distribution, or line width, rather than an exact
singl e wavel ength. For exanple, the Nine (e.g., 365 sun) wavel ength
of the nercury lanp may not be exactly 365 tun, but may be centered
at approximately 365 not with a range of varying wavel engt hs

ext endi ng above and bel ow 365 nin. This range may be used to
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detail, eac ens € a transparent substrate and
may have H82@int |W@h¢tem%altdh0@aia¢m5f(aﬁlmwamﬂt %lbstla@&@# apppsorpiur gt e of

each | enSTﬁ <t J&m&n&pm&eﬁfmhéy@%ﬁ ?cﬁaeva%@m@fe&m&%l onal
obj ective |ens, may made of ftused silica (SiQ2

cal ci um f beresiicate g(aeaanﬂ)sodaﬂmerﬁl%m Fhegbyorriien [aysrFyay b form Wq&mmmawf de
(BaF2) . ThgreatRdck@bsint sRfrifl9kudas Beposiis: ShanEnh nily whe dehassnchased

on the oxide and iron oxide, or an inorganic film made with MoSi, Zr8iO, SiN, and/or TiN. The
absorption layer may be patterned to have one or more openings through which light may travel
without being absorbed by the absorption layer.
[002i]  The objective lens 140 may comprise a single lens or a plurality of lens elements
illustrated as 170, 172, 174. As will be described later in greater detail, each lens element may
include a transparent substrate and may have an anti-reflection coating (ARC) on at least one
surface of each lens element. The transparent substrate may be a conventional objective lens,
and may be made of fused silica (SiO;), calcium-fluoride (CaF3), lithium fluoride (LiF), or
barium fluoride (BaF,). The materials used for each lens element may be chosen based on the
wavelength of light used in the lithography process to lessen absorption and scattering.
[0022] At least one lens element may also have an anti-corrosion coating (ACC) to minimize

or prevent corrosion of the objective lens 140 by the immersion liquid 150. If the immersion

liquid 150 is corrosive, the lens element 170 may have an asymmetric coating. For example, the



wavel ength of light used in the |lithography process to | essen
absorption and scattering. 100221 At |east one lens elenent may al so
have an anti-corrosion coating (ACC) to mnimze or prevent
corrosion of the objective lens 140 by the imersion liquid 150. If
the imersion liquid 150 is corrosive, the lens elenent 170 may have
an asymretric coating. For exanple, the 4 lens elenent 1 70 may have
an ARC on one surface and an anti-corrosion coating on the surface
that is proximate to or in contact with the imersion liquid 150. In
the present exanple, the lens elenent 170 of the objective | ens 140
may be in direct contact with the imrersion liquid 150. The
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intervening layers) the transparent substrate 210. The material forming the ACC 220 may be
selected to adhere relatively well to the transparent substrate 210, to be transparent to the light
used during lithography, and to be chemically stable with the immersion liquid 150. Ttis
understood that the material may change depending on the particular immersion liquid used
during lithography. In the present example, chemically stable indicates that the chemical
reaction rate between the ACC 220 and the immersion liquid is less than 10° per hour, where the
chemical reaction rate is defined as the decrease of the relative thickness of the ACC 220 per
hour. The chemical stability of the ACC 220 in the immersion liquid 150 enables the ACC to
protect the lens element 170 of the objective lens 140 from damage by the immersion liquid.
Accordingly, the resolution of lithography may be maintained while prolonging the lifetime of
the objective lens 140.
[0026]) As one example, Si0, may be used for the ACC 220 when the transparent substrate
210 is formed of CaF,, LiF, or BrF.. Si0s is compatible with water used as the immersion liquid



during lithography. In the present exanple, chem cally stable

i ndi cates that the chemcal reaction rate between the ACC 220 and
the inmmersion liquid is |less than 14" per hour, where the chem cal
reaction rate is defined as the decrease of the relative thickness of
the ACC 220 per hour- The chemical stability of the ACC 220 in the
imersion |iquid 150 enables the ACCto protect the lens elenment 170
of the objective |lens 140 from damage by the i mersion |iquid.
Accordingly, the resolution of |ithography nay be naintained while
prolonging the lifetime of the objective |ens 140. (0026) As one
exanpl e, Si02 may be used for the ACC 220 when the transparent
substrate 210 is forned of CaF2, LIP, or BrF2, c2 1S CcO atibg%
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The ARC 310 may use an organic material containing at least one of hydrogen, carbon, and
oxygeﬁ; compound materials including MgF,, Si0O, Cry03, ITO, 5103, SiN, TaOs, AlOs, TiN,
and ZrQ; metal materials such as Al, Ag, Au, and In; or a combination thereof.
[0029] Referring now to Fig. 4, still another embodiment of the lens element 170 is
illustrated with the transparent substrate 210, the ACC 220, and an ARC 410. In the present
example, the ARC 410 is positioned between the transparent substrate 210 and the ACC 220.
The ARC 410 may have a multilayer structure or a graded structure where the refractive index of
the ARC changes gradually to match the refractive indexes of neighboring materials. The ARC
410 may use an organic material containing at least one of hydrogen, carbon, and oxygen;
compound materials including MgF;, $i0, Cr,03, ITO, Si0,, SiN, TaOs, AlO;3, TiN, and ZrQ;
metal materials such as Al, Ag, Au, and In; or a combination thereof.
[0030] Referring now to Fig. 5, yet another embodiment of the lens element 170 is illustrated
with the transparent substrate 210, the ACC 220, and the two ARCs 310, 410. In the present
example, the ARC 310 is positioned proximate to the transparent substrate 210 on the side
opposite the ACC 220, and the ARC 410 is positioned between the transparent substrate 210 and



oxygen; conpound materials including MgJF2, SIiQ G203, ITO SO,
Si N, Taos, A1203, TIN, and ZrG netal materials such as Al, Ag, An,
and in; or a conbination thereof (0029] Referring nowto Fig. 4,
still another enbodinent of the lens elenent 170 is illustrated
with, the transparent substrate 210, the ACC 220, and an ARC 410. In
the present exanple, the ARC 410 is positioned between the
transparent substrate 210 and the ACC 220. The ARC 410 nmay have a
muitilayer structure or a graded structure where the refractive index
of the ARC changes gradually to match the refractive indexes of

nei ghboring materials. The ARC 410 nay use an organic materi al
contai ning at |east one of hydrogen, carbon, and oxygen; conpound
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S Gl ’Bﬂa-"{] gx{d%ate? }s c? ussgc{ e]:s e%nﬂe%?o%rlﬂgiid,%en Si0; may be selected as the ACC
material. Other materials that may be used for the ACC 220 include indium tin oxide (ITO),
polymer, and the non-photo-active resin of a photoresist.

[0033] Instep 630, the ACC is formed on one surface of the lens element 170. The ACC
may be formed either directly on or proximate to (if there are intervening layers) the transparent
substrate. The material forming the ACC may be selected to adhere relatively well to the
transparent substrate, to be transparent to the light used during lithography, and to be chemically
stable with the immersion liquid 150. It is understood that the material may change depending
on the particular immersion liquid used during lithography. In the present example, chemically
stable indicates that the chemical reaction rate between the ACC and the immersion liquid is less
than 107 per hour, where the chemical reaction rate is defined as the decrease of the relative
thickness of the ACC 220 per hour.

[0034] In the present example, the thickness of the ACC may be less than 1000 pm, and the
surface flatness of the ACC may be controlled so that the variation of the surface is less than the
half of the wavelength of the light used in lithography. In some embodiments, the thickness of



nmet hods. 010321 in step 620, a material for an AC (e.g., the ACC 220
of Fig. 3) is selected based on one or both of the imersion liquid
with which the lens elenent 170 is to be used and the material of
the lens elenent 170. For exanple, if the lens elenent 170 conprises
CaF2, LiF, or B&F2 and water is to be used as the i mersion |iquid,
then SiO2 may be selected as the ACC material. O her material s that
may be used for the ACC 220'include indiumtin oxide polyner, and the
non- phot o-active resin of a photoresist. [00331 In step 630, the ACC
is formed on one surface of the lens elenent 170. The ACC may be
f or med either directly on or proximate to (if there are interveni ng
| ayers) t e ar.ent ubstrat e. i f
be sel ect SRR At T Ve zfran%veo”g]% g?h%hla@!yan@%ar%u%ltn&subs rate
to be tr arp&rtamenm ahtb-criveioh hrgimnuéemqndunmgrml iThihfogneaipHyC mankk planabized
chem cal | st abl e nmmersion liquid 150. It is understood
that the ﬁﬁ?"@#?%’lmsm%suc'ﬁg QhShdnépendl ng on the particular inmmersion
li qui d usé¢ab3sjur i ngtepi6th ag ARGH(Y.2., thn ARRE 1p pEEier¥) max hrfoimesd coiledppedite y
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some enbo nts, the thickness of be increased within
a range oLy #&aéﬁﬂ‘r BNGORIratgn qf““rﬂ’?f’f éh‘éHP‘?er‘Fé‘mtiﬂé‘*‘ iheERCnay et hegise on

bot h ant i Q& eRmeR 180)dr ABY be foiick 86 tHe QI fick PEdrit®@MSmingd e AICT dite AGE
maybe pl anari zed _thr ough processi ng such as polishing. LO 351 In

step 640, S¥fC R@(Fég@ the ARC 310 of Fig. 3) nmay be fornmed on late
opposite [gsus|f aCB‘r sreg Iﬁ&t itheders @letnbgt 12CRItH fts ALE ah®ABCelag e mkserdbl] with t he

ObleCt'Ve|en may . hav Ltila er tructure  or have a
graded st PHER Ef"rsé’]"\WﬁE‘F B ‘ﬁb‘%r‘ i?f'ﬁnbl tﬁ% aﬁﬁﬁblr’rénay TBrbe

required. For example, the lens element may be used alone or may already be part of an

E

objective lens when one or both of the ACC and ARC are formed. Other lens elements used
with the lens element 170 may or may not have an ACC or an ARC.

[0037) Referring to Fig. 7, a method 700 illustrates an exemplary use of the objective lens
170 of Figs. 1-5 during liquid immersion lithography. In step 710, an objective lens having a -
suitable ACC is selected based at least partly on a liquid to be used during the immersion
lithography. As the ACC is to protect or minimize corrosion of the lens by the immersion liquid,
the material used to form the ACC should be a factor in selecting an objective lens. An
exemplary immersion liquid may have an index of refraction larger than one, relatively low
optical absorption at a predetermined wavelength such as 193 nm, and may be compatible with a
photoresist applied to the semiconductor substrate. In addition, the immersion liquid may be
relatively chemically stable, uniform, non-contaminating, bubble-free, and thermally stable. As
an example, pure water may be used as an immersion liquid. Furiher, the temperature of the
immersion liquid may be controlled due to its effect on shifting the index of rcfrection.

[0038) At step 720, the immersion liquid is dispensed between the substrate to be patterned

and the objective lens, with the objective lens positioned with the ACC close to or in contact



change gradually to match the refractive i ndexes of nei ghboring
materials. The ARC may conprise organic, material containing at

| east one of hydrogen, carbon, and oxygen; conpound materials
including Cr2@3, I1TC, SiM2, SIN, TaGs, A1203, TiN, and ZrG netal
materials such as Al, Ag, Au, and in; or conbination of thereof. It

i s understood that the ARC may not be used on the tens element 170,
or may be forned on the surface prior to formng the . ACC on the sane
surface (e.g., Fig. 4). 10036% In step 650, the lens element 170 with
its ACC and ARC naybe assenbled with other lens elenents into an

obj ective | ens. i s under st ood that such assenbly may not be

requi red. For exa ens aent I

al ready bé&" ngte m n;%‘zgﬁ hqmgje%c If“?/':’em elrrtnsem\?\hen %gvcg?&%as ved tfele{gpp% and
ARC ar e f arpueeition &} thesurfaensnsehefrénirsmargedliqu. t h the | ens el ement 170
nrzh/ o gﬂlﬂﬁt hav tr sg aﬂO the ob ECEIVEIQGHSBSCI:IIUHHQQ?J &’ﬁ' lftﬁoggapféf?n thgsuh{tf?&ao f

met hod 70 | us S an ex use o ens
Figs. 1- 5Tﬂmm1umg1admgqlghﬂnayrméirom aanert:urt hmgwatﬂlhy'{awlmgﬂtcefﬁﬁmﬁ (G-ine) or 365

obj ective I I laprcﬁ

partly on a 5}%3{1’?% fﬁe‘“%?éé‘a%?’t‘@% %“;ﬁ%ﬁg&g?o g%%rdggﬁg&

the ACC i §Iubndqiﬁdt)@mlmml&m withd wavelsogtlh 0fsli9%% nmoér a Feoride (15) dygintehlaser with
e Si 0, Wl ot EuTBH Ll oL 88} AUl Ry B 6102
factor in selecting an objective lens. An exenplary i nmersion |iquid
may have &nmérpigielitheranhe o eabarcoihe reselatéqn of hgPallsghe, rel atively | ow

optical akpep) ptl@ttp@ésmﬁaeasﬁ?é;ﬁtmen@&cmeéwngmﬁgﬁnem&%eﬁtm and
may be conpatl ble wwth a photoresist applied to the sem _conductors

r bst r at e. Improveawnis poroditigations b paspmpanprigtlitepsrepher ordiggry skil &y the art only
chemi cal | Xﬁét@mngaumcfo%gma%cammrmmﬁ&msc@tab&eaﬁm@amanqg
thermal |y stable. exanp pur e Ea\% % s an

i mrer si on“M4eERcd ﬂ"aﬁﬂ’ﬁtrﬁé'?c’d‘qcﬁé?’“f éPFﬁ‘é?sd'*P Stgptiqup gre “Tt g {oreRds o
may be cosfstieduterdld GBmE distahds Snfededresvr seiidiviehtieg will®e empieyed efithout a
refraction. 100381 At .step. 720, i Sion s_di spepse
ot ween + RFSIRBLEF uEeTPOSHiehEeR ASFeaEbal s et el v S B SRR,
t he obj ectin¢rucki®radlyasd iniaomrankr wbrisitehthveithAlGeapeas ¢hetioventioni N cont act 8
with the inmmersion liquid. In sone enbodi nents, the objective tens
may be at |east partly held



in position by thesurlaee tension offthe inmmersion |liquid. (00391 At

step 730, the objective lens is illumnated to performlithography on
the substrate. The illumnating light may be froma nercury |anp
with a wavel ength of 436 run (i-line) or 365 urn (1-line); a Krypton

Fl uori d%ﬁs XS {sdser with a wavel ength of 248 run; an Argon

Fl uorid exciner Taser wwth a wavelength of 193 nm or a
Fluoride (Fz) exciner laser with a wavelength of 157 nu. For

exanmple, a 193 urn ArF exciner | aser may be used in liquid inmersion
l'i t hogr aphy!l-t® lepdarted {9dllpaigaian poa pefdeteraingh maselenstip ol ght Tiyeng
present @] SCAsLGE, HRsIRE ri al.ive to a preferred

enbodi rrenu. rrprlovlgﬁent SE{(}P%ﬁnﬁgﬁ !?Igggltnﬁlggﬁgé t hat becone apparent to
per sons of or ditmespyreskiubdtratenariche art only after reading this

di scl osure are deened within the spirit d scope of the application.
It is under staol&ﬁr{%aﬁml“sc@vgﬁl%ﬂ C?Fﬁlﬂgf(ia‘ggt) ﬁgﬁ%ﬁd E‘ﬁé‘ﬁ&&‘s“’a transparent

substi t Wubng ake pbatigRAeeiwdet e 1iQHi@IALRY diing ClRs Udi®NGahdsisPme

i nstances sone features of the invention will be enployed without a
cor r es pan@iohigogeahipindghhismmspasat sirbstate AddeminihagiGE injdonfagt veighopquidt e
that the | aj nstrued broadly and in a manner

consi stepﬁg‘%?@%%gﬁsg’m%‘é*g%‘%g%%e e ‘élﬁti on. 9 WHAT IS CLAIMED IS 1.
A tens adapted for illumnation by a predeterm ned wavel engt h of
[ight durin I iquid inmersion photolithography, the |ens conprising:
a transpar e%t'rhgl?%f’]?%%l@:l,W?ﬁﬁ“ﬁl‘elt’é‘?@t&re@ﬁ fitate & 62Fosi on coating (ACQ)
formed proximate to the transparent substrate is positioned between
a liquid used during the liquid i mersion photolithography and the

t r anspar ent3.Jbub&ns af @gimvihene¢in thelian#@Eni subgoit ia8tOwi th the |iquid
protects the transparent substrate fromthe liquid. 2, The |ens of
claiml wherein the transparent substrate is CaF2. 3. The |ens of

claim | whes ghdlehh6f ddidNSPigh&n theSbshfeat RbitmicSi@F 4. The | ens of
claiml wherein the transparent substrate is LiP,

5. The lens of claim 1 wherein the transparent substrate is BaF,.

6. The lens of claim 1 wherein the ACC is SiO,.

7. The lens of claim 1 wherein the ACC is indium tin oxide.

8. The lens of claim 1 wherein the ACC is a polymer.

9. The lens of claim 8 wherein the polymer is a non-photo-active resin of a

photoresist.

10. The lens of claim 1 wherein the predetermined wavelength of light is centered at

248 nm.
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5. The lens of claim1l wherein the transparent substrate is BaF2, 6.
The lens of claiml wherein the ACCis S Q2. 7, The lens of claim]l
wherein the ACCis indiumtin oxide. 8. The lens of claiml| wherein
the ACCis a polyner. 9. The lens of claim8 wherein the polyner is a
non- phot o- agt i i ,.0f oresist. 10J. The lens of claim]l
wherein t heﬁplrﬂéeg]ée[] %?%a%lgldl &g%rglpﬁeg?rﬁg% I}eérﬁavflgn@ﬂﬁéiég Cgfltereﬂz% nm
10 11. Thenhens of claim|l wherein the predeterm ned wavel ength of
light is centered at 193 run. 12. The lens of claim| wherein the
predet ermi ned wavel ength of light is less than 100lum 13. The | ens

of claim1l W?B@i&s ?ohgllai%:@ m&iﬁtﬂemr%&ﬁﬁﬁeé %§?IE@3??§P ttlh ﬂsgsotgarp m

14. The lens of claim| wherein a fluctuation o [ at ness of
the ACCli08nilness than half of the predeterm ned wavel ength of |ight.
15. The lens of claiml| wherein the ACC has a chem cal reaction rate
with aliquidis less than 10 - 5 per hour. 16. The lens of claiml

wher ei n t hei3AEke IB@sofR14iM 11 GRRASShS Rlcettaed ififiPeRtsh thadAbdut ¢RI07 RS on and
anti-reflection. 17. The lens of claim1 further conprising at |east

one |l ayer of antireflection coating (ARC). 18. The lens of claim17

wherein th iple. | r-.str re. 19. he ns, of
el 17" g B 182 of il | Wt 2K o1 3h HEIHEE Raiygd o HEALETS 0
cl ai m 1fhadterfer thetphele®Runedwantleap@aniightmat eri al . 21. The | ens of

claim17 wherein the ARC is a conpound material selected from

15. The lens of claim 1 wherein the ACC has a chemical reaction rate with a liquid is

less than 10 - 5 per hour.

16. The lens of claim 1 wherein the ACC has a thickness selected fro both

anti-corrosion and anti-reflection.

17. The lens of claim 1 further comprising at least one layer of antireflection coating

(ARC).
18. The lens of claim 17 wherein the ARC has a multiple layer structure.
19. The lens of claim 17 wherein the ARC has a graded structure.
20. The lens of claim 17 wherein the ARC is an organic material.

21. The lens of claim 17 wherein the ARC is a compound material selected from

MgF,, Si0, Cr,05, ITO, Si0,, SiN, Ta0s, Al,O;, TiN, and ZrO; or combination thereof.

22. The lens of claim 17 wherein the ARC is proximate to the opposite surface of the

transparent substrate relative to the ACC layer.
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MF2, SiO C203, ITO Si2, SiN TaCc, A1203, TiN, and ZrG or
conbi nation thereof. 22. The lens of claim17 wherein the ARCis
proxi mate to the opposite surface of the transparent substrate
relative to the ACC layer. | 1 23. The lens of claim 17 wherein the
ARC i s positioned between the transparent substrate and the ACC

| ayer. 24. A nethod for fabricating an objective | ens having an

ant | - Cor [ 0SJ0MKE g dHAIkAGE) whih (hd Al SIEGREC B bd AP BRBYrent NE
met hod conprising: preparing a surface of A first tons elene t;

sel ect i ngbstraiwmhethealC(F yert he ACC based on a liquid used during the
liquid imersion |ithography; wherein a chem cal reaction rate of
the ACCwith the liquid is less than 10.5 per hour; form ng the ACC
on a first BUAhRERJIGH ﬁaﬁ@:afih%ﬁebjéoﬁﬁ@leﬁd 1eRBRtaniafti-C Ol samt colido AllS
liquid; and assenbling the first lens elenment with other |ens

el enent dontlgiufdommersien lyhpsaathystbe methgd comtisinghe et hod of cl ai m 24

further co i.Si r.m i.jelection coating (ARC) on a
a9 L A BN o ANl

second surface ens elerrent. 26. The met hod of claim 24
further conplkttiigngmiteriaifighan CARGsaormntflie tsddehsing eleeiqeidtimaferdidhe
objective lens. 27. The nethod of claim 24 wherein formng the ACC

i ncl udedithReFBRY-tThsEF InEehente! &ractgn @t of e aderTiFede tAvE khsesthaold hot h
anti-cortogj,en and antireflection functionality. 28. The nethod of
claim Zf wher’ein formng the ACC invol ves a spin coating process.
29. The netthodngthe NCET on 2A4rsivhetaed of thofimi lags ¢léreenACContavioltethe &quid;
sputterin deposition process. 30. The nethod of claim 24 wherein

f ormi ng ®fhe ACC i nvol ves a chenical vapor

assembling the first lens element with other lens elements to form the objective lens.

25. The method of claim 24 further comprising forming an antireflection coating

(ARC) on a second surface of the first lens element.

26. The method of claim 24 further comprising forming an ARC on another lens

element of the objective lens.

27. The method of claim 24 wherein forming the ACC includes depositing ACC

material to a predefined thickness for both anti-corrosion and antireflection functionality.

28. The method of claim 24 wherein forming the ACC involves a spin coating

process.

29. The method of claim 24 wherein forming the ACC involves a sputtering

deposition process.

30. The method of claim 24 wherein forming the ACC involves a chemical vapor

deposition process.
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deposition process. 12 31. The method of claim?24 wherein formng the
ACC involves an atom c | ayer deposition process. 33. The nethod of
claim24 wherein formng the ACC i nvol ves an epitaxy process. 34. A
met hod for patterning a sem conductor substrate in a |liquid inmersion
phot ol i t hography process using an objective | ens having an
anti-corrosion coating (ACC ), the nethod conprising: selecting an
obj ective |Enghbavdtid 6f @aiht 2 whafeinafinm@Othé AVO hveR@E b Gtonib edyei N

the selecting is based on a liquid used in the liquid inmersion
phot ol i tdFBYFEBINPBISocess; di spending the selected |iquid between the
obj ective lens and the underlying substrate, wherein the objective
lens is positioned with the ACC in contact with the |liquid; and
iI'lum nati ng. Themethpdectdame 24 evisreirofopeing drerA @hotvolved dnagitaphyoess. t he
underlying substrate. 13
34. A method for patterning a semiconductor substrate in a liquid immersion
photolithography process using an objective lens having an anti-corrosion coating (ACC),
the method comprising;
selecting an objective lens having a particular anti-corrosion coating, wherein the
selecting is based on a liquid used in the liquid immersion photolithography process;
dispending the selected liquid between the objective lens and the underlying substrate,
wherein the objective lens is positioned with the ACC in contact with the liquid; and

illuminating the objective lens to perform photolithography on the underlying

substrate.
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