I mmer sion Optical Projection System[0001) This
application clains the benefit of U 'S. Provisiona
Application No. 60/582,203, filed on June 23, 2004,
entitled Anti-Contam nation Device O Lens For

| mrer si on Lithography, which application is hereby
i ncorporated herein by reference. TECHNI CAL FI ELD
[0002] The predanmmersipa@pticabBrejestion Syitemes t o

i mrer si on optical projection systens for use in
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ﬁlgﬁ] 84 @Jgg ?9 Ogh4 %F%ﬂ% %@g@ﬁgm%ﬁa Li?gvgce ! Lser%srqsgrgn i %’g}ﬁ‘%{; Ikzthography,

manu uring er a péﬁ ern - Yrom
t.0 the surface.of. a wafer, or. substrate. As part of a
vﬂP@b? gﬁ%oﬁﬁgpgﬁyﬁﬁgﬂﬁ’ ﬁim%?ﬁﬁ%ga?m%ﬁbtoresist | ayer

(usually a polyneric material that changes properties

Tﬁﬁ}ﬂh PRsEg to light) is applied over an internedi ate
Structure.” The desired pattern is projected onto the

phot oresi st through the photomask and though a series
- [0@12] | en¥kspresentinvention gaderyllyatiers iocdmmessy@i eptical Phgjedtivnsesems for
reduce the scale of the projected image. The reduction

. usPinphotdtithoPyiphiyRoteits in e fabyiditionGE pkicinddcoPddviges.desi gn
rules. Atypical reduction is on the order of 4X-5X

magni fi cation, for exanple. Wien the nmask pattern is
BATKGROUBID onto the photoresist layer on the wafer,
t he exposed regi ons becone nore or |less.acidic. After

phot oresi st (i s devel oped, . portiqgns of the .
W‘B‘Hﬁt or Bsjalitiogrphy FFRSGESE & &?%00335%?% turing fo transfer a
photoresi st layer. .[00041 The ability to project a
paisra fpmpaholomask todhesprfage of aovafer e %WPHP%e s rrEtf g fgpical
onto the wafer is often [imted by the wavel ength of
phetalithpgraphy prersss, pleupresisttlaysh seallyt iqymaorial ghps chppges propetties
deep ultraviolet (DUV) light with wavel engths of about
whey 8xnosedl ta lighthisepplidiosena intehmetiate stustucal The deairedpatieindie projected
. feature sizes on the order of about 130-90 nm for
onexthnpHotreskothraugh thephabtdh®i3k andthpiphtacietiéshafdemphin dn@ptical projection
feature sizes of 45 mmand smaller, liquid inmersion
system. The lenses reduce the scale of the projected image. The reduction provided by the lens

can vary depending on the design rules. A typical reduction is on the order of 4X-5X
magnification, for example. When the mask pattern is projected onto the photoresist layer on the
wafer, the exposed regions become more or less acidic. After the photoresist is developed,

portions of the photoresist are removed to provide a pafterned photoresist layer.

_[0004] | The ability to project a clear and precise pattern of the smallest features onto the
wafer is often limited by the wavelength of the light used. Current photolithography systems use
deep ultraviolet (DUV) light with wavelengths of about 248 nm and about 193 nm, which |

typically can provide feature sizes on the order of about 130-90 nm, for example. To
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phot ol i t hography techni ques are being used. This
enabl es the use of optics with nunerical apertures
exceeding 1.0. [0005] FIG 1 is a sinplified schematic
of an inmersion optical projection system 10 of the
“prior art being used in a photolithography process.
The system 10 shown in FIG | is sonetines referred

extencit93ansptovadithoptiphy ufealutdiizes OF 48hn il SR, iﬁ% ﬁnersmn
the fluid 12 is continually circulated to el

phdtemmgdphy kREbGRM aftl teb 5@ Phis bikbicd fhe éBF %{Qvﬁiﬂ%%encal

in FIG 1, the circulated fluid 12|s oca between
a;aaduﬁes@xde gbement 22 and the wafer 24 during a
photollthography process. In the imersion head 26 for
t he systen110 of FIG 1, a fluid inlet 14 routes the
[@Pﬂu d” filSwl 1@ sipplifisd scentagic wéenintrivesibmeptichlqne;eefi@nssten 10 of the
22 and the wafer 24, and a fluid outlet 16 receives
prgjartibeing Gseﬂllmwphofkohtymraﬁiy mratess. THesdterd 30 sEovahRVFIG. N is sometimes
FIG 1, which in this case retains the wafer 24 using

regemdm;mshmmomgmmﬂ Often 2 Sl Bystdha) R i B2 AN nfnually
vacuum line 32. The fluid 12 is confined by capillary

cifoolated to dliminide tHetrhdlly-ihiMcel BRSHHéS. WYiRb SRkdY 1@511&%&1 FIG. 1, the

order of about 1-2 mm Further confinenent may be

citGlaied Yiaid 10\s 1684tE Db REM TG NAR R fRn PP uring
bearing(s) (not shown) at the%outer reglt%en@%frrfz?]d @

phbf@llﬂfoﬁaﬁlﬂf ﬂi‘@&gs A8 the LH]%JJILIU]!I ﬂeatld%%qul tF? 8 stera% m‘retr pﬂgp Ii a fluid inlet 14

opti cal prOJectlon syste

_mﬁi@éﬂ@ﬂ ﬁ P%{hsng%&g)%a en lgsgzns refr ctlve Igpeaéa,andaﬂmd

above t
S nay be added

'°“F%elﬁhe Wfa% & @3@%@9%? %Efer F‘E}cg WF LS. T, gy in this case

ret 1c'_jlrrmersmns stem S usuaIIy preferred

f BFIpE v aqpum ?"QI?TOVF@M@?‘FW ¢haprsls 3 and awacuum
1 g$0ﬁﬁg is undesirable for the fluid to absorb
NG A d 12 Er?Pliﬁ@d bygrpillaryomenas the flvad thickusssrig tytpielly on the

ystem 10 g of FIG 1, particles fromthe photoresi st
01‘4%9%4490%& I-3 mm. tRwther @ngaemcm ey tha acli¢ved bly atiag vhéwiing channels and/or
stream 12. Such particles can be carried to the
air bearingtsp(nof sholve) atlthstutéravgios bLie thmerdion HBhE24. SThe fluid used in an

_undesirabl e because it can contam nate the |lens and
immesioh wptidalprojection system is typically ultra-pure, deionized water, which provides a
. ;cfractive index above that of the usual air gap between the lens and the wafer surface. Additives

or dopants may be added to the water to give a higher refractive index.

[0006] In 2 fluid immersion systerﬁ, itis usﬁally preferred to use a fluid with a high
refractive index agd low absorption. It is undesirable for the fluid to absorb particles from the
wafer. However, while using tﬁe system 10 of FIG. 1, particles from the photoresist layer still
tend to get into the circulated fluid stream 12." Such particles can be carried to the surface of the

last leqs element 22. This is undesirable because it can contaminate the lens -and eventually



2 require a lens replacenent, which is expensive.
Hence, there is a need for an i mrersion optica
projection systemfor use in photolithography that
will not, or is less likely to, contam nate the |ens
while still providing the advantages and desirable
functions of a fluid i mersion system -3 SUMVARY OF
regpiee # Ryerglacindng 0075h iT hepepsiokl HemeAhehe feaited Sittahiim@drsion optical
above may be addressed by enbodi ments discl osed
Plogacadmsystem faxe ircistotcdithd griphyrikat &8P A6 or ik kY KkelySto, contaminate the
provi ded an i mrersion optical projection systemfor
lephwhidd stillipoeuidinhthe a@vaRtpss AU deBirdtASfundtRAS ofd M8 HameRion system.
waf er chuck adapted to retain a wafer; a transparent
pl ate | ocated between the last |ens elenment and the
waf er during a usage of the system the transparent
pl ate having a | ens-side surface and a wafer-side
surface; the system being adapted to have a | ayer of
lens-side fluid | ocated between the |ast |ens el enent
and the lens-side surface of the transparent plate;
~and the system being adapted to have a |ayer of
waf er-side fluid | ocated between the wafer-side
surface of the transparent plate and the wafer,
wherein the lens-side fluid differs fromthe
waf'er-side fluid, and wherein the |lens- side fluid has
a different wetting property than the wafer-side
fluid. Disclosed herein is an immersion optica
_projection systemfor photolithography, which may
include a last lens elenent, a wafer chuck, and a
transparent plate. The wafer chuck is adapted to
retain a wafer. The transparent plate is |ocated
between the last |l ens elenent and the wafer during a
usage of the system The transparent plate has a
| ens-side surface and a wafer-side surface. The system
can be adapted.to have a layer of lens-side fluid
|l ocated between the |last |ens element and the
| ens-side surface of the transparent plate. The
system can al so be adapted to have a | ayer of
waf er-side fluid |ocated between the wafer-side
surface of the transparent plate and t-he wafer. In an
~enbodi nent, the wafer-side fluid nay or nay not
differ fromthe lens-side fluid. In an enbodi nent, the
waf er -



side fluid may or may not be fluidly connected to the
| ens-side fluid. In an enbodi nent, a wafer- side fluid
flowrate of the wafer-side fluid [ ayer may or may not
differ froma lens-side fluid flow rate (which maybe
static or dynamc) of the lens-side fluid |ayer.
0008] Disclosed herein is an immersion optica
X PBABEIVENTIGN phot ol i t hogr aphy, whi ch may
|nclude a last lens elenment and a protective
[08FRNSPELE Pﬁobﬁi‘r@taﬁd nded€ oflifdeHbieiRay bd &f&l%@%ﬁ tenfBb@itfnts disclosed
can be attached to the |last |ens elenent tatic
hereiry dp aggorfange vgthdenef 1spped, thase ipeprovidedat enl 15@1%@1;1 ophieal projection
t tect r
sth@l% for ﬁ‘P%olﬁﬂdg?%ﬂg c gﬂ%lgﬁ eérjlélar%&fs Sf:'le\efilﬁen:i r?{asrgsﬁfgla%h%@% a?apted] to retain a
quﬁlb j %@msmierst)péﬂt%mcmod bptween Ithetlh@@frraptbment wind thie wﬂgr during a usage

i nsparen
of rﬁl %)}eﬁ%ﬁr%e\’\ﬁgr?éerlr%%%ﬁ %@glrl]l% - %&é %urgac% and 2 water Séde surface; the
syWam@eingTddeptpd m baotei whytndﬂamw@ﬁmﬂllma&dmwm the last lens element
chuc

onfl (O FAS b SIS oIS ey il Gl PR CiBE b o have o

la)l'eah) (Dﬁm:hrhﬁhmm ldch&dﬂﬁ:ﬁif@ﬁtth&l Wafdi‘-@iﬁﬂﬁ pairfede oﬂlihahgg%iﬁfént plate and
t er . | ot rQcess al.

g SteE e e 1o ot Birec 85 B a2t By st eiin the lens-

sidefhiidmes Sldﬁfbrémtwaﬁﬂlg pﬁipeﬂtﬁ? €tahQRe SMErSMel Mfid, Dlsclosed herein is an

hot ol it h onpr | ast | ens el enent
m@)&?ﬁ&% ' EPS%I’OJ%&%%%@% | lgq%%lrtﬁp%ani&f‘@bw Slalaf F’&H@Eéllf’éhlﬁns element,
a ﬁhﬁi @hﬂcﬁc ated tRASHRED p‘ldﬂ@ TiRSWafee Bfuck ! i§ MM te 0 rdidlf a wafer. The

waf er urln a usage of the systen1 t he transparent
trapspgreat plate; in docater] disiveen de lostyipnsceleraeny apd thgawaler during a usage of the

s_y&éffl f’ﬁféﬂranﬁﬂﬁ?enﬁ’ﬂl% @2 p Fe‘n@ Qid@ dapke thhéng}[?s/- tﬁd?sdrﬁ)f@ Th@ g}f]stem can be

| ens-side fluid | ocated between t ens el ene
adggriedl toHhave e lyersofdenssidef fiid lagated heswesraths ﬂmt ksns clipingntand the lens-side

uﬁﬁ}% é)? ng Itl%ﬂ&%%]l% pAQFg@%th%&E é?ﬂaé%ﬁoe{%ﬁé&aﬁ él?¥g i1 gér of wafer-side fluid
iotStmdfbab@emfhetméer—Sidea;nﬁmcﬁ e mataeenaplatetdnd thvafvalier. In an embodiment,
- g SRRl A AT bl BB b S Pt KRE D) Sy RARPER. e wtr
- sidd lfhi(hgaﬁ)rlmagmt bé ﬂtﬂdly onaéoted to ideShdidd fluidda an embediment, a wafer-
-side ﬂt%drfi lﬁl?e c%'t t? 0\511 2hae hﬁld&yy%{ r%a;lr or g)‘f) r\llot%ligtjer Hom a lens-side fluid flow

: rate (which maybe static or dynamic) of the lens-side fluid layer.

[0008] Disclosed herein is an immersion optical projection system for photolithography,
which may include a last lens element and a protective transparent plate. The protective
transparent plate can be attached to the Jast lens element. A static layer of lens-side fluid may be

located between the last lens element and the protective transparent plate.

- [0009] Disclosed herein is an immersion optical projection system for photolithography,
which may include a wafer chuck and a protective transparent plate. The wafer chuck can be
‘adapted to retain a wafer. The protective transparent plate may be attached to the wafer chuck.

The wafer chuck can be adapted to have a dynamic



projection systemfor photolithography conprising: a
last lens elenment; a wafer chuck adapted to retain a
waf er; a transparent plate |ocated between the | ast
| ens el ement and the wafer during a usage of the
system the transparent plate having a | ens-side
surface and a wafer-side surface; the system being
BT OE Ealel AP el o e BRIl kel RE B wafer uring o
;ﬂmrohaogalﬂfypwnesst ransparent plate; and the syst em
bei ng adapted to have a Iayer of wafer-side fluid
190923k ed 1BetcreranGen ¥ithagrohes ageect shpreatseprofidphean immersion optical

PRSI B B MARG, YBhBEen"S S B8k  cu

adapednt@ rdt€iN S Whide o iratisParkhtoyate db@itedl betReen ©B3asb 1@ clement and the
fluid layer. [0010] In accordance with still another

- wafgpdening ¢ Meage dfsthp sieraethc drnbnmret plasn haying edens-side surface and a

wECEF Shksi B hATn Yo PABlooL b HRBD P oot lebar e ffbid Tocared

betRéelthe RstIERTIRRGR Bhd e MR- RGAHRE dﬁ]‘ié’\@ﬁfépﬁrgﬁ ﬂlzﬂ§tand the system
| ens el ement and the wafer during a usage of

beingsadapted tchisve ﬁé&t@p af waler-pida flaidHasataigpetwiartbe mafte-mde surface of the

S A STy Cin Y lReSds S At & PBRREaRien the lastlens
clQRENMRETDetBE; lositd bRA Ok SBEMringANEadMf thefSreRi, de

surface of the transparent plate; and the syst em bei ng
(086t edint mchaaaccawithyetr anotifer ws;feet tlsdrelés plowriddd | ac ahmersion optical
bet ween t he waf er - ﬂlde surface of th transparent

PreCHOn systpnt Her PhptpUthostaply: SompHTRS | 243t leitis clgmgpipnp wafer chuck
ad\?\géd (10 }e@eﬁﬁ aSvUJfEPCS trﬁﬂ%ﬁf&% Elrateslt)&eﬁ'edaf)&wegi i@ I?Sallc%g element and the

tting property, has a sur

- waftadairiges usdge wf-the gyeth dihe gradspadne plase having aplePsidd Yurface and a
the | ens-side surface of the transparent plate has a
‘watgiide spideces the srers thepnge pdaptesk foc hawehe Iopeer o Igpgraide fluid located

be?v%e A& 12 léxﬂe lé&l@tﬂsﬁﬁrtﬁ d{% S?‘I 182 3¢ V\Ee §'61|;S|grde§t plate; and the

ace C arac errstic, ens SI

sy@tbar Bah L hilfphddC tadhifees 3a3fef QN v dg-30@S ﬂﬁrdslodﬁed Yefwedfi&he wafer-side
" characteristic. Disclosed herein is an i mmersion

sugfped efathe rira@jsmmtmiats ;aedélm wafer, whaeiol 4 Wabgsiden§uid flwive rate of the

ens c k, and .
AP AE AL PRl L Fririte ol 5 Fie IR caipife i tayer
[060R@F 2l RERdBE WREQIGRGKE dpkt] Rk & pRIVM Gh RAnRrsid \Sptical projection
wetting property. The
system for photolithography comprising: a last lens element; a wafer chuck adapted to retain a
wafer; a transparent plate located between the last lens element and the wafer during a usage
of the system, the transparent plate having a lens-side surface and a wafer-side surface; the _
-system being adapted to have a layer of lens-side fluid located between the last lens element
and the lens-side surface of the transparent plate; and the system being adapted to have a layer
of wafer-side fluid located between the wafer-side surface of the transparent plate and the

water, wherein the last lens element has a lens surface characteristic providing a lens wetting

- property, the wafer has a wafer surface characteristic
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waf er chuck can be adapted to retain a wafer. The

waf er has a wafer surface characteristic providing a

waf er wetting property. The protective transparent

pl ate may be | ocated between the [ast |ens el enent

and the wafer during a photolithography process. The

protective transparent plate has a |l ens- side surface

C

T g Sk B PP REnR 8P (R B Fed Fas o ens.
sidehaurface ehdrsdtédsticTHe walkesids isat€acs T e eragdpatdne plate has a wafer-side
ro&;gtlve transggrent | ate has a wafer- side surface

sugtpcercharagterisis, densesice. surfaee dharactesisticdiffersdian therwafer-side
th t
o, Sl et SLle, . BE SRR, SHALD I em o

 phpolidiogigthy awhiciiley Silde ORaitle8 lepiet] £GhfcPthucls ¥6d #floledlive transparent
photol|thography conprising: a last lens elenent; a

Plaj flbe lashigescel @tﬂ%tb as suslier gharactevigiie roviding 7 lenseitiegiproperty. The

N S T WA AL

wabrak @tikpaio E@T}a The Peot&tits uiidpdrat 1A ‘ihaﬁ %aflsdatealﬁiﬁween the last lens

surface; e system bei ng adapted to have a | ayer of
elqmenkand |ﬂwaf¢rlﬂudng @m(é@o@@pmmwm @h¢ protective nusnSpedemmm has a lens-

si gﬁ&‘f%"g Eﬂi%?&ﬁ% ® g eg%m 905“"{?%?/&[5 g érﬁ{%tgq 2gfinss Jnsphrent plate has a
lend@fd8 kuricl Shatdctehishic! m&&-spﬁtsﬁ%g of lﬂ@%\%ﬁg u%.?%ﬁrent plate has a wafer-

surface of the transparent plate an
- sidgtveriaie rhadgeriisgn sTiwi laes-sideusudfacti dhfmacisridic diffetshfom the wafer-side surface
waf er-side fluid, and wherein at |east part of the
hrpdershir ent plate i s curved. [0010b] In accordance

[o0fob mﬁsmél‘a%éa%@%%&l el G 1523 & rirc]ﬁ%{lio%?gnﬁgrsion optical projection

I Nmer si on optlca proje thI’]

systhatfod pHoldghegpiphyconprikiaf; r@last&eﬂs&fbémérﬁ%w@ﬂeﬁﬂﬁﬁk addbted to retain a
t ranspar ent Iate attached to the last | ens el enent;

- wafefg) 2 Aragspreng b |ats lopated betwisen e dest {qng clpmest anckthe Feafoeuning a usage

oHRSTAER  SBFLIBI I b ACRRRAL SR BaBh S o

thé SysRAObIiIgiCsaprednsd hod o 1lafiriof Bink Blde Iid loBitS&B&tv%éh the last lens
circuit chip, the nethod conprising: placing a | ast

elqmﬂéan;l @ﬁhﬁlﬁ stlgepriaceadfles transwewﬁatau and ghet syaﬂqsqdmmdapted to

ns..el e

ha@e Iyer c‘?’f Wi 3% -'ﬂgff ﬁlélgtl(\),\tgfela bevaeeen ?he wafer-side sur?%e of t%e transparent
plate and the wafer, wherein the lens-side fluid differs from the wafer-side fluid, and wherein
at least part of the transparent plate is curved.

[0010b] In accordance with yet another aspect, there is provided an immersion optical
projection system for photolithography comprising: a last lens element; a transparent plate
attached to the last lens element; and a static layer of lens-side fluid located between the last
lens element and the transparent plate.

- [0010¢] In accordance with still another aspect, there is provided a method fabricating an

-integrated circuit chip, the method comprising: placing a last lens element over a wafer,
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plate has a | ens-side surface and a wafer-side
surface; perform ng a photolithography process on the
waf er; providing a | ens-side fluid between the |ast
| ens el ement and the | ens-side surface of the
protective plate during the perform ng of the
phot ol i t hography process; and providing a wafer-side
wﬁérglh(il tpa%g;yﬁﬁﬁ plad&is q\@cfafgﬁ‘b%ﬁ%n %MIBQQ%s%ierﬁeB?a@rtﬁﬁ &Gfek WFherein the
plate an waf er during the pertformng o
plpthélas:)h lankoigie aptfacepnd e esser-sideasuefhce; pardorhinsa shadithdgriyshy process
s a, different wetti perty than the wafer-side
1? egler; pEpyidingh kens-side }fﬂg% e thopt IReeFiFen apd the lens-side

f t
o2 LR oy 0 b O DR A s
prbeidingvswafalysibeflbdtbeareeh ﬂiﬂa&ﬁﬁéﬂﬁde suifide bf e @i‘otédﬁ&é pla@sSand the
Hgd advant ages of the invention will be described

F dipngrtheperigamang af dhqphoralithogspritytpresess, ersimbthpdensfide fluid has a
(ﬁH_ P‘Qéﬁﬁgb?ﬁ %E?EP%H%§¥£IdQHREeC'ated by those

e conceptlon and specific

_[Oggiiodl gﬁn{, di scl ose Hggga&q? reﬁle[tj uugl%efq?%*%ﬁg%nﬁq&morderﬂlat.

thPH&Siea %%s%nf)wn Fahd Mﬁg@@ﬂ%f fohgwsS&H% b@yétdepmrs%d t Aflitional features
present invention. It should also be realized by

and adgwtagésiof Hednventidntvell he tiest;ﬂlimﬂ hengimhfies quhichdbrenthe subject of the claims of

constructions do not, d fromthe spirit and scop
g veqtil T PR PP IHER Vs E B 4 g PoseaoRand specific

opy 8 EE5E8 T S A A Bt v

or\piticesses b aating bet thowanip barpyses eNthe piesehtihsentibn. IIrJ‘sBOLM glscet realized by
invention and in which: [0013] FIG | is a S|an|f|ed
thaseikified idhoirt hat aheguisalsht pstiushons gp apedspats from e wiritend scope of
0 a photolithography
g ﬁeenélgébs {Eb%@lﬁnq% %\9%%&?%2'%@& nplified schematic of an
i mrer si on optical projection systemof a first
enbodi nent of the present invention being used in a
phot ol i t hogr aphy process; [0015] FIG 3 is a
sinmplified schematic of an i mersion optica
projection systemof a second enbodi nent of the
present invention being used in a photolithography
process;
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[0016] FIG 4 is a sinplified schematic of an
i mrer sion optical projection systemof a third
enbodi ment of the present invention being used in a
phot ol i t hography process; [0017] FIG 5 is a
sinplified schematic of the systemof the third
enbodinent in a configuration for placing or renoving
ks ' l.ate; and [0018] FI Gs.
B
6A- %%@%%ﬁ%%ém& everal variations for a
protection plate carrier. -6 DETAILED DESCRI PTI ON OF
[op13] Usmaa*mtﬁwﬁi@e@bﬁa\ﬂresaﬁ&%%fm@afa%ﬁgswmaﬂmﬁseg{eféﬁemplary |
se

“drawi ngs, wherein like reference nunbers are u

erhidimentstod thedReseatiAtitibh k6d Riwigéy?l | ar el enents
t hroughout the various views, i1llustrative enbodi nents
invention are shown and descri bed. The

[0?{3 t he Kgr esent ) _ )

éu r e EIGids A simplibied sehspiatiy ofamdmmersiorsepica prajectioni system of the
sone_ instances the draw ngs have been exaggerated

. PO #ff Beingnsed in 4 phogolithogrplyamodess, i | | ustrative purposes

only. One of ordinary skill in the art will appreciate

o na ks iLcatigns.and .vari.ations of the
O et RIS bR AeAA R PR ey S pRUE Rt of a fist
ent i.nventiaon, [0020]

| f, th
e A Ren YRR RS poc i PhslBodomby o

' (ﬁr ovides an inmmersion optical projection system for
[0035k | FIOh t=0d simplifisdogehymaticTa Etserdiohioplcdl GBﬁ)'cction system of a
fabrication of sem conductor devices. Fl é shows a
sechnd ethbdditheist bf thb preger? iBREH SERineAlsed ?ﬁﬁ;}{g\? :
invention. FIG 3 shows a secgg{}sd ﬁeﬁlﬁgjtratl é)hyprocmes,
m@%odi n&.of .the present invention. And, FIGS. 4-6C
w & Phi P Sipplifisg schgmatic of b amersion opfical pmjstion eystem of a third
| nyentign. Various aspects, features, and advantages
emppdiment o he prgsent invientien being weed erdysioiatithvigsaphiy ipkodass;
described in the context of performng a
oo@ot olgrghogyr. : for.fabricatijng .sem copductor
[ dg\?i ces. Note tha \%glr?ﬁa&lgolfglgtswg%o the pird crgb dea
' descri bed rein may be m xed or conbi ned
e R e B S oo e TopmaTenb BNt 5. 0f
~ the present invention. Also note that criteria and
[0028)ar adi@y. i6AL6C SredgSebwh Sitbvafg S &EIUSSEHodsQEr é’gl%tffcﬁon plate carrier.
pply

illustrative enbodi ment nmay or nmay not al so




to anot her enbodi nent of the present invention, but in
nost cases this will be apparent to one of ordinary
skill in the art with the benefit of this disclosure.
[0021] FIG 2 is a sinplified schematic of an

i mrersi on optical projection system 20 of a first
enbodi nent of the present invention being used in a

' D s, In the system?20 of FIG 2,

DA BRI S St AT BB RERE T erent. 25

and a protective transparent plate 34. In FIG 2, the
[0019)er S RefRriiRadwab thédradGk SFh«ME ﬁk@ref@élﬁlé neAbe %i-eﬁ%e@herein to

phot ol i t hography process. During a photolithograp
deSiERAEE or ikl ERfrRAs! t ivi i
gpacm o RABR AR BB S o e

| ocated between the last lens e

' . . ' t te 3 h
R BG4 8 SO S8 14 g g e

Ty UNE R R p—

' protectiye tran rent plate 34 during a . o

P“{ﬂr‘}g 38P$’t % Pﬁg’m"ﬂﬁ %5@ it %3 "eﬁ gRptesigie theapany possipls applications and
l.ens-side fluid |layer 40 has a lens-side fluid flow

vatishibRs o} fh sk etionagcan s ilpwme thpsiraies eabodiments of the present

. Additionally in the first enbodinent, a |ayer of

mYERAEY - side fluid 42 is | ocated between the wafer-side
surface 38 of the protective transparent plate 34 and

0 (m?? . Ved&lerafld, an EibddnAER T fle %?e\f,%ﬁlt %@%o?p%?wﬁésyanﬁ%qﬁcmen optical

wafer-side "flurd flow rate,
ifs i fluid flow.rate.and whic .
proffchibffyslob O bdS bEASRB Bl pdestss Aptitgdhe bR dtbpugjoonductor
ogiAren fluid.injets 44, 46 a fluid outl ets 48,
dofROMATE Shows g bisbif i cibogifnent ol prtemLR PRI E1653 shows »
The.lens-side fluid_inlet 44 is positioned to route
secppLiRFRDYE apbpdimentiof the RisseRcinyERn. . Aed. IFAGs. 46 show a third
el epment 22 and the protective transparent plate 34 to

illustraitye gbodiment|of the. pressat inventign) Yomous aspectfhfeatupess amd afyantages of
fluid outlet 48 is positioned to receive at |east part

thegsrthreg Hhustrasive emboidinfehtsi villfble descdiBed i lie: avafekt ofypedforinling

inlet 46 is positioned to route the wafer-side fluid

photdlishogophyprness fier fabridatiap satticérdactepdiart. NbRltBat3Arididfeatures from
the wafer 24 to provide the wafer-side fluid layer

any4 thelé\embidfredntssd it dderbiihy B mBd of cRRSihL ﬁﬂﬁg Visble
receive at least part of the wafer- side fluid Tl ow

confbinatibhk foP&hés cﬁﬁodﬁﬁ@@ﬁ&ﬂﬁ@#ﬁ%ﬁ%ﬁ;&lﬁgﬁef o e ALt and

| ens-side fluid 40 i's not
characteﬁsﬁcs described or discussed for one illustrative embodiment may or may not also apply

to another embodiment of the present invention, but in most cases this will be apparent to one of

ordinary skill in the art with the benefit of this disclosure.

[0021] FIG. 2 is a simplified schematic of an immersion optical projection system 20 of a
first embodiment of the present invention being used in a photolitho graphy process. In the

system 20 of FIG. 2, the immersion head 26 includes a last lens element 22 and a protective

-



connected to the wafer-side fluid 42 to prevent

contam nation particles in the wafer-side fluid 42

(e.g., fromthe photoresist material on the wafer 24)
fromgetting to the last lens elenent 22. If or when

the protective transparent plate 34 gets contam nated

wWth particles, it can be replaced, rather than
tresphesati pidde 34 elnlFiG1 2, It isnratreioR htad2? is (bBit&d der a wafer 24 during a
gf;gg;gg;;;iibecause Lh; p;otectlve 8 transparent _
ppot fpkdced3D Blurih] ¥toBtho QoSS

replace than the Iastg ?ens e?gﬁn%nérs%gﬁ’ It ?%étia«{%st%agspammplatem

isl Iodaeddibetwaed the MAC RnE@Singht 220unl AR h
transparent plate 34 than the |fﬁﬁizﬁégggéﬁéﬁ§%%¥§g$m3m1mne34

hast 1%@&@%&&5&@6%8@9%?&%@ B fcd¥ROtaaGL: ¥ F 1ot 108 BRELAY is located

plate 34 is adapted to be easily fenbv

bétwbnasERL! ' odi nepts, t | ate 34 may
be per mar%%rﬁte y aﬁt %ha%r%er{gc &gg?alﬁ br'ere ?)Ga‘?'ﬂ,ﬁe gﬂ‘ﬁeﬁﬁv‘i’rﬁ?mﬁ?mm
. g renpved. [0023].1n other. . .
D e ook Y o 1ot il bis g lud layer 40 has
NREC to the wafer- side fluid 42 at sone place in
2 %ﬁ%&%@@ RO 53te,deh B, Bairste A arcaten fhan repo. cAdditionally in the first
m@;ﬁ%$r£eg tﬁgt the wafer-side fluid 42 is filtered
REGID p Lves Hgraferesidedinid 42 ésdoeates) bgtvaren dherwater-sitlometeee 38 of the
there are many reasons to use two different fluids 40,
profective gpnsparsntitaie 34 and the mafes 84.c Whis aefeesids fluiklager. 43, has a wafer-side
fm@ﬁﬁtin% angle) of the photoresist surface on the wafer
Whtris, Wdicharny os may actdifienfroinehaliedst sdeeiid Bk e @8 twhich may be
additive(s) in the fluid nay be used in each | ayer 40,
zeng@r gisatepthemzertie  wetting properties of the |lens and
waf er surfaces, respectively. Hence, the |ens-side

id ave a different wetting property than
todzah! 3B el e thiic 1S e 6 nd oo 485y located
include one or nore additives to make the | ens-side
adip i 1§ Y e 22 cf e e uibimie 1% pstipord fo ohathe eos-
ol ter matched to a wetting property of the | ast
sidp ﬂﬁfg Pehiebten size lesi dgns elymenti22 id theymotevifentran@sarét pliate 34 to provide
phot oresi st surface). Likew se, the wafer-side fluid
the donssido fuiddayed 0.0 ke Ions-side Buidanielett 48\ posttondBEErebi€e at least part of
waf er-side fluid 42 have a wafer-side fluid wetting
the ameyside flyidifloat 40. sSTHeewdfer sideiid ast 469s @)Sﬁﬁh&a RErREORE Water-side
of the wafer 24 than to that of the 1ast |ens el enent
finid AlowHaRReh (hApRd Bive RASRARY Biktelsl o | i
- use two different fluids 40, 22 in %ﬁﬁsﬁf&% tg%%‘gdé the wafer-side
| fluid layer 42. The wafer-side fluid outlet 50 is positioned to receive at least part of the wafer-

= (D

side fluid flow 42. In the first emBodiment, it is preferred that the lens-side fluid 40 is not fluidly
connected to the wafer-side fluid 42 to prevent contamination particles in the wafer-side fluid 42
(e.g., from the photoresist material on the wafer 24} from getting to the last lens element 22. If
.or when the protective transparent plate 34 gets contaminated with particles, it can be replaced,

rather than replacing the last lens element 22. This is advantageous because the protective



system 20 is that it nmay be desirable to have a

different refractive index for each fluid. For

exanple, the lens-side fluid 40 may have a refractive

index that is closer to the refractive index of the

| ast lens element 22 than to that of the wafer 24

and/ or the plate 34. Wereas, it may be preferred to
trivgpaent plité B€wilhnost keladt imueh idve expehsive fotp1 N iRt t5é M6t lens

fluid 42. Furthernore, if the -9 lens-side fluid 40 is
elemoent 20U ilidh yise hikehewtteadnwhtedsibhe r&}ﬂﬁ&rthcsprgﬁctwe lﬂl‘aﬁs;ﬂx?ent plate 34 than

the lens-side fluid 40 does not necessarily neéd

thb &astlehOdledbis 0P P Oftefelrbd gmbé’(ﬁnﬁﬁﬁ'ﬁﬁrﬁ&e&ﬁe B’Qﬁparent plate 34 is

waf er-side fluid 42, because it wl not

adapried & be é’ﬂsﬁ)hre%% 're ﬁccai:l%oﬁl: mF s%ﬁne%u{bh&hg?ﬁhtthe plate 34 may be

i mrer si on system 20 of the present Tnventlon

anspar ate 34
Pe AP0 RS oo R RhicH S PR B ol B o, o
22, the protectlve plate 34, and the wafer 24 (at -
[0023dst db othgr ¢nitediniayls; thﬂdexts&lide fhiid 4e edaiy b8 fipidiyJondécted to the wafer-
filled with fluids (i.e., a high index nedia). In a
sidorfbfid42 atchomeiphade hmthd sysfent foe sithe &8BEdimBME Nnis@éh catsése it is preferred
plate 34 is imersed in fluids 40,42 covering both

that iltibesafer- fidefyid 4P adRteAddbtbrt REniBE Bicathsl Gd MAd frealifso. %wever
air gap or bubble, higher spatial frequencies fromt

theiB nRAY relsthsthLRUHD diffGer SRR 42 npal 59@@9 YRl el 9

the photoresist properly. The fltid on eac

ol L Sl 50 gw?%&ﬁfaﬁeegnz PR et
SN 1@%%§9¢wmi@w@ = B o —

snnothness

t he rfa
pargaﬂf? eelrﬁle§r?1f 5 5 B et SHERoGH FORETom Fca Fle ppecide fid 40 may
ot.herw se need to be recise to a fraction -
by s ey PN T g waliside s s rHscdomeside BHidranay

resent invention, if the refractive index of the
- incfudp ene prymore adilitivesto makie thederiseride Mlud 40 binerdlmis-d@e finid wetting
perfectly matched, there is no need to maintain the

property thatis e ite mutbhocbtm catttingptopety ofthe hast leliosl@hent 2D tldh to that of the
actual application, the refractive index of the

wafee R4 (esg. deholdresist suttice)n dikdvisd, ded wafeSide BHiB AR Eﬁay%gclﬁﬁé dne or more
not likely be perfectly mat ched, there is stil

additisles teunbkethe Walcdat nem At be wa?éi Q¥R ﬂlﬁ&%ﬁﬂgﬁ % %Rk is better

qualities because there can be closer matc
mafhéd folal w&tng HEpERT R wafer 24 than to that of the last lens element 22.

[0024] Another reason why it may be desirable to ﬁse two different fluids 40, 42 in ﬁe
system 20 is that it may be desirable o have a different refractive index for each fluid. For
éxample, the lcgs-side ﬂﬁid 40 may have a refractive index that is closer to the refractive index
of the Jast lens element 22 ﬂian to that of the wafer 24 and/or the plate 34. Whereas, it may be

preferred to have a different refractive index for the wafer-side fluid 42. Furthermore, if the



For exanple, the plate 34 may be made of quartz and
the lens-side fluid 40 nmay be water for a 193 nm
wavel engt h setup. In such case, the index difference
may be about 1.55 - 1.44 = 0.11. In conparison, the
index difference for a dry system (air gap) would be
1.55 - 1.00 = 0.55. Hence, there is about a 5X

. lenehidx 8bid @0 is not PukdH g&ﬁe&aﬁwﬁﬁﬁr\%ﬂ&-s@ée ithlgg 4P rt?é ][%gé-léigee fluid 40 does

transparent plate 34 is preferably transparén
n@GebeRéatily hdel B bV 10RO tich fifki LSShRR + Of. . ahout . 80%
or hi ghej?. Hence, t heS%?g?%ﬁllhg’r%:ygﬁé?ggfoy{h? P e§ﬁ}§? d 42, because

it @AM Hot:be3n &MUt WARTE Sb,oy for the light wavel engths

bei ng used in the system 20. The system 20 of an

enbodi ment may be adapted for use with |ight
[002Sle| edigr mSuidfimatposion syBGnr20rof thdysredenBBertioh thad BRUipoRAR the

nm about 193 nm or less, for exanple. The protective
protesinsgansgatenpplated43drefablifll ofpakes beReih 148f 1efs WeslBnt 22, the

variety of suitable materials, including (but not
proectbeputd 34/ ahd thie tweert@)(at ledbA Zth Bgﬁﬁﬁu b bk 8ot

Li F2, MgF2, and conbi ngti ons thgczergo ; fo?hgidg@n%]logijg'ﬂaereﬁued
witlefluide ey & high Rt ntdid) N bodilet :

equal to or gl]hli gher thgm tdﬁ%r?feo étéﬁgéc%]#'ﬁﬁt g%&qe%gfig%ggomme
1tb 84 BSmuféfed H21665 i ideSTfrach Lve index of .
Pabout 1.3 or i gher(?ﬁ?gjr)%gggir‘rg*}&g\a{fa@y fpéi.c@?lf’n%ﬁ{erpé@muonpaﬂl

d fluid for usg

b ?&%ﬁf%&'ﬁ?%é%%ﬁ%@‘?%ﬁ%%%@ﬁ (gl i you
' d.e. 1). Do
oS TIEE Bisreysropentd o fBtiok dbvizreariohingt B a4 o

l.uids 40, 42 to the desjred properties (e.g., wetting
re‘%‘? %%8 ?FRF)HH?‘WY 8%1 XIS h‘ghf’l?“%fﬂ“&ﬁwomhq at%%‘o oR¢asnsetthe plate 34 is
althese.fa.gé'tors and criteria may vary. [00271 The plate '
59 4 ARliFah@enens alogg thearpigetionpath qfantekta¢rhgly baw wlairation system, the
urved, or conbinations thereof, for exanple. Another
ut%qgg Samayesmaothnesss pareliclisey placdmenh end beiasation daidendlae4iviould
that the surface on the lens-side 36 of the plate 34
othgerisariced ty befpreaisetth e feutidrasfeholighis evavaitfsth SBAEn3A efbodiment of the
the pl ate 34. The last lens elenment 22 has a lens
presant frvestion| i RatRAdtNE inteR bOME HnBGide MufI0o AMllthd 18t lens element 22 are
property. The wafer 24 has a wafer surface
perfiodly a@icRed, Slerdis Bb Ao Rkiftaj el r tatid "
- an enbodi ment, the |ens-side gﬁ%?ﬁgéﬁégggﬁq?ﬁgﬁﬂﬁgy¥.Emm1
thogh, i AMAPalib AR, b IRtV iRE& of the lens-side fluid 40 and the last lens

t]:llenlens may

element 22 will not likely be perfectly matched, there is still a subétantial relaxation of the
above-mentioned optical qualities because there can be closer match than if air filled the spaces.
For example, the plate 34 may be made of quartz and the lens-side fluid 40 may be water for

a 193 nm wavelength setup. In such case, the index difference may be about 1.55 - 1.44 =0.11.
In comparison, the index difference for a dry system (air gap) would be 1.55 — 1.00 = 0.55,

Herice, there is about a 5X relaxation,

-10-



characteristic that differs froma wafer-side surface
characteristic for the wafer-side surface 38 of - the
plate 34. The | ens-side surface 36 of the plate 34 nay
have a | ens-side surface characteristic a lens
providing side late wetting property that p g p perry
is nore closely matched to the lens wetting property
[082@vi ddiretmpterhbof thaprotastivatanspirantastite 84 Stpreferbblgtfrahdp@rent to actinic
~wafer-side surface characteristic. -11- j And/or vice
light by bavingetravsigssioniofl ebaut BO%ee hiyher. Sbére, (hd iste & préfagably transparent
plate 34 nmay be nore closely nmatched to the wafer
(erga Pt 300 trpisaisiony foi (HR1ighb al @aEtiSi teheSidtd BER system 20. The system 20
characteristic. Thus, the surfaces 36, 38 oy t he

tb6ditnett ol
~ ofphetbediest ﬁﬂm%@mtorms@%ﬁh%éh%e%gggg{#{ %Q%S?rnr%tabout 365 nm,

tailored to match (or nore closely
R 64161 Bt 5B s e
o e 3 Ul el 5% o4t
ool 0 e PR Ml YRR B ISl ot

. 24 ati ynam c, or varying. In the first -

inde oF B offe 34 fpcslirhn DAL on iher Bk 5 s il 48082, The fluid
and the fer-side fluid 42 are preferably dynamc

40 P e EG  FrieRotr B ohobaK dsbor pkhdoksramplen a sivedp 2., ulra
vary hetween being static and dynam c. [0029) FIG 3

putegdionizadsyaten) is@ paelprapdhilvid fasfuse in dmemnaboslinoent baieedt has a refractive

. projection system 20 of a second enbodi ment of the

Indgx greater thap v Giei., @neabeitiey 1)s Bopam(spapliatadbitve@onapby added to water
process. In the second enbodinent, the |ens-side

to talleri the AGids 40,siC a6 the desired prdpRrivR{€f; edBg plopefly AR ah Smbodiment. But
.dynamic. The lens-side fluid 40 may or may not be

in dtkernanibodimednis, e fadord ahde@erii Ry Rhat € 34 and the | ast
| ens elenent 22. The protective transparent plate 34
LS, attached to the last | ens elenment 22. |In other

10037} ds , ﬁi@r@atﬁ P4 may b sybstagtiallyi Ritcpagtiallyl carved.ecurced drcombdnations
| ens el ement 22 during normal use of the

thereof, for example. Another advantage of an embodiment of the present invention is that the

surface on the lens-side 36 of the plate 34 may differ from the surface of the wafer-side 38 of the
plate 34. The last lens element 22 has a lens surface characteristic providing a lens wetting
property. The wafer 24 has a wafer surface characteristic providing a wafer wetting property. In
an embodiment, the lens-side surface 36 of the plate 34 may‘have a lens-side surface
characteristic that differs from a wafer-side surface characteristic fo; the wafer-side surface 38 of
the plate 34. The lens-side surface 36 of the plate 34 may have a lens-side surface characteristic
providing a lens-side plate wetting property that is more closely matched to the lens wetting

property provided by the lens surface characteristic than the wafer-side surface characteristic.

-11-



system 20. Although the plate 34 is "attached" to the

last lens elenent 22, it may or may not be directly

attached to the last |lens elenent 22, as they may be

both attached to the inmersion head 26 (e.g., plate

34 attached to last |lens element 22 via sone ot her

portion of the imrersion head assenbly 26). [0030] In

Aad/oe oo &g flie Wifel ige ﬁrﬁ@@@ﬂatﬂc&‘ﬁﬁﬁ% ofe ltd!g%4%ha§' b% ng)ge closely
e | mer si on

may be stationary relative to

miaftBed RShe WRRS Wk ety thah B 1URLE ) (F]e fiface clﬁ%%i\@@}flﬁh Thus, the

chuck 28, or any 2 conblnatlon

sirBets 36288 ofing Hﬁﬁ’i tlggtrﬁ%éﬁ'%&téﬁelt% mgxé gfﬁeﬁﬁr [%ngeé to match (or

during use of e SYySi

o s L bed A R Pl he ens

t the i mersion head 26 and the | ast |ens
m&%h%é when the last |ens el enent 22 noves
relatlve to the wafer 24. [0031] FIG 4 is a
- [09281p! i fIhed embbdinaht of tef prévend iFVEREiSh,Ahe RRY- kle@hmd layor 40 between the
projection system 20 of a third enbodi nent of

laspi@s @fvineh Y P& (REpIRI3aGnay 1R YtakiB. Bl é&l \!va%ﬁg@ ngﬁ?%se the wafer-

process. In the third enbodi nent,

sideSATRd DFerSd 226 chhRa e F151 3% YLl Qva.tfg%i\g@ Ye s%%izc{] b eor varying. In

waf er chuck 28 when the ast lens

o B Bt U B3 R .
P R ke hﬁa’sﬁﬁ T T

te t.he mafer side fluid flow 42 between the
Sta%?a‘i“% $id the wafer 24. A lens-side fluid inlet 44

and outlet 48 are |located adjacent to the |ast Iens

| [0RI9PTENFIR is @ sitificN et -
| ens-si de fﬂufd | ayer E%iﬁ?%%%g%m%?%§@° gﬁ%&é&aﬂﬁﬁgﬁﬁngOOfa

secgiﬂg?igﬁgilﬁénfrkgghép;?rgﬁﬁggéﬁﬁigﬁ Bgﬁgpg dx? %%}h ]d{hr %1[35 Zy\ryfggetss Inthe

se‘foﬁ@gﬂnb&ﬁm\éﬁg B 164G #er 1d Jg‘ﬁ%gt he ﬁ:?er %f glpa 4§ AS 3g1am1c The

in FIG 5. fnapre

lenR! nd_r et ai carrj.er 54 u3| vacuum

eng rsgié gﬂlfjrdé«ﬂ) xﬁ ay Ore?%{’rr?ﬂq Z)e hﬁ%g%caﬁy Td meegzph W@fl the last lens
) tﬁe f/gafer chuck 28
el ement ¢ protective transparent plate 34 is attached to the last lens element 22. In other
words, the plate 34 is stationary relative to the last lens element 22 during normal use of the
system 20. Although the plate 34 is “attached” to the last lens element 22, it may or may not be
directly attached to the last lens element 22, as they may be both attached to the immersion

head 26 (e.g., plate 34 attached to last lens element 22 via some other portion of the immersion

head assembly 26).

[0030]  Inan embodiment of the present invention, the plate 34 may be stationary relative to

the immersion head 26, the last lens element 22, the wafer 24, the wafer chuck 28, or any

-12-



during a photolithography process using vacuum
pressure. [0033] After handling the plate 34, the
carrier 54 may be parked at a conveni ent |ocation
within the exposure system 20, for exanple. In such
cases, it may be desirable or required to mnimze
t he parklng space required by the carrier 54 during
conthenaipe theteof, hgm Gretyst pme eRa®nIZP. moves rdlfibhe ¢ tHelveafer 24 during use of
par ki ng space requirenent, the carrier 54 may have any
thofystenn2{hi¥er exafinpde) iih thelfrst aat 8@ead eltbddimeRAdEErSIAAMNOFORE: e.0.,
iIlustrative exanples of ways (ampng many) in which
FIGS2 and B3, the s1ate BY eémbids SBForAL eRATE GURErhmdrbics hemtsﬁ&d the last lens
show top views of the exanple carriers 54. In
eléfent Dh@h&AthE (8 leRde1BAont 22 s RIARE tH&JwaéE By v aC U um
grooves and/or distributed vacuum hol es about the
ring 56, for exanple. In FIG 613, the carrier 54 has
0031, 55 §1G Hdpe simpbifisd siltematic efaripmersireqnsical Tirejebtianerystem 20 of a
arm 58 of the carrier 54 in FIG 6B is pivotable

- thighempbagiment of the present givendombeingaused 60x hotdlittatgraphe process. In the third

| ateral ann 58 nmay be fol ded toward the | ongitudina

embpdin®ot, theplate Hotemams setiondry Glathe tothewafer Q4 aad tiehedfer chuck 28
exanpl e shape. In FIG 6C, the carrier 54 has a fork

wish éipdastichiiclement P2 wadvablelathe Pihe dvafdr 08, Fhéiplafe4 il R@SGVably attached
side arms 62 are adapted to be folded toward the

to the Riafed chnitk 18 @flallod fir @ Sl8cemheDng r&RSRASthE Wage@ ‘§4 A wafer-side
configuration, which conserves space. Wth

flufianrRt 4¢ afdfoutidl] '5§ aﬂa‘ RGhOwHeP R 98 0f ro?{] %J@Lf% §1l&E Iﬂlu d flow 42

the art will likely rea |ze nmany o cont |gura |ons

_ba&@%ageggkf %édgﬁEﬁ% |nve .8%ﬂﬁaﬂﬂﬁﬂ?%é¥§§§ﬁﬂ$ Bekied

a*ﬁg‘?gﬁf’@i 200 T st RGBT R ool it B s S48 B

- shoul d be understood t hat various changes,
gﬁ Stitutions, and alterations can be nmade herein
W t hout departlng fromthe spirit and scope of the

[008ZV eNtFIGNS Sfows @148 8akriBY 54 RRitRRBEHLE he %&E&'ﬁre Sparent plate 34.

Moreover, the scope of the present appllcatlonl

Th% 2 Adhy bt BiP6n Lﬁ chifeled ﬁofn‘lﬁ Rt L 3¢ & @: %34, as shown

he process, I ne, manu ure, COfT'pOS
111 FIG. 5. In a preferred embodlment, the plate 34 is picked up and retained by the carrier 54
using vacuum pressure, for example. Also, the plate 34 may be held to the wafer chuck 28

during a photolithography process using vacuum pressure.

[0033] After handling the plate 34, the carrier 54 may be parked at a convenient location

 within the exposure system 20, for example. In such cases, it may be desirable or required to

minimize the parking space required by the carrier 54 during the photolithography processing. _
To reduce the parking space requirement, the carrier 54 may have any of a number of suitable

shapes. FIGs. 6A-6C show some illustrative examples of ways (among many) in which the
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matter, means, nethods, and steps described in the
specification. As one of ordinary skill in the art
will readily appreciate fromthe disclosure of the
present invention, processes, nmachines, manufacture,
conpositions of matter, neans, nethods, or steps,
presently existing or later to be devel oped, that -

cqpfierd S i ShHGhARkred | Fiysst 61@6@851{6 %JWQ Bréik e le.ega%lers 54, In

substantially the same resul t e COrres

FENBod tenatfer 98R4Sd rlﬁf‘gdshgﬁerlﬁ&l diﬂg%aaﬁlg' é/rom{eﬁ gmggrccg.ﬁzaglgg@vacuum

tot he present i nvention.

hélbsPb3t @E fing 56 $GAGImbR. 'I.tpfg(% g%r’ g-.let cglg}n%gg ﬁ'ﬁ ao%Csosg: ap%ugs another

processes, nachines nanu

ﬂ%er SI n optﬁ?tga érﬁltr)%ﬁsdécﬁei i e %#ﬁ&%‘APWOtable coupled to the
ol 0 S icioeee e ﬁlag{ dﬁé‘fé’l&# (o axc e iopidieal acm 60

&E?tﬁ Iocah§96g§ ween the last |lens el enent and the
Wt getgpothercexgippleshape: e FIG 465 gercarrier 54 hes a
te haV|ng a |l ens-side surface and a wafer- side

with fwspivgtably seupded sidecadme 68d These sy erms 62ate ndapied to be

| ens-side fluid | ocated between the Ilast |ens el enent
foldpditavaed the sentesl atn §ditofpaesddad mbieecompactFpided ténfiguaition, which
and the system bei ng adapted to have a | ayer of ,
congsfees sprcde Withithebdnefitdfehis bistloaas, onk BEorRfaey siSll dethe art will likely
surface of the transparent plate and the wafer,

realize many othiecon 8 rsratiord €or o dattiedl sdiviflRLEd B m t+ and
waf er -si de fluid, and wherein the Ieﬁ%&g?%e fl u?ﬁnﬁ and scope of

ﬂmyﬁ%ﬁﬂﬁmeﬂbn_mettlng property than the wafer-side
fluid. 2 - The inmersion optical projection system of

wherein the wafer-side fluid is not fluidly

W‘@éﬁ nec t”%tbo'%gél enypediments-of the@resent igvenBion Tinbatileasesomensf its advantages

opti cal J ection systemof claim1l1l, wherein the
hayeheen gpaggbe in detail, it should be upderstood that various changes, substitutions, and

alterations can be made herein without departing from the spirit and scope of the invention as
defined by the appended claims. Moreover, the scope of the present application is not intended
to be limited to the particular embodiments of the process, mchne, manufacture, composition of
matter, means, meﬂlqu, and steps described in the specification. As one of ordinarSr skill in the
art will readily appreciate from the disclosure of the present invention, processes, machines,
manufacture, compositions of matter, means, methods, or steps, presently existiﬁg or later to be
developed, that perform substantially the same function or achieve substantially the same result
as the corresponding embodiments described herein may be utili.zed according to the present
invention. Accbrdingly, the appended claims are intended to include within their scope such

processes, machines, manufacture, compositions of matter, means, methods, or steps. -
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fluid conprises an additive included to nmake the

| ens-side fluid have a lens-side fluid wetting
property that is better matched to a wetting property
of the last lens el ement ClWdMS o0 that of the wafer.

4. The imrersion optical projection systemof claim1l,
wherein the wafer-side fluid conprises an additive

1i ncl daechmasionloptitdh projedten-sgitea fof phalokiy gaghy comprising;
mafer-si?e Iluiq wetting property that is better

mat c A&t {95 glRenti ng property of the wafer than to

t hat aQJaféﬁh%ubl@ﬁdagke%qg r@tkﬁr}%?éfg;a The i mmersion

optical projection system aim1, wherein the
| ensa éadgpardolt platk looatpd betesemtttedast 1€ns ldracrit AN s wafer during

optical, projection systemaof claim1, wherein the
2 s 58 el e R e Y aE & letssside supfyge and a wafr-
sideB®ffeon optical projection systemof claiml,

wherein the lens-side fluid conprises water and an
addi theyweste®. belgadanted te have olpyéradllenr jefltiddacasthetwreen the

i m 1, in th fer-side fluj i
1o ettt a0 R0 olal St eI Sehontmstl gt o
pr o thesiaembeiicemapkd ¢ BivP ajlayéi‘"tﬁfv@éf*lébiiﬂéﬂﬁfd"’lﬂga?éf Btveen

plate iis attached to the last  |lens el enent, an
th et side weface pStheitaasrarent plategnst the svaderawhereirathe lérs-side
: 2 t. |l ens, el enent and. the .
0S80 R MRyl LoihSLBTRDI B Mt  irns
wetting eipenn tisnsthe Mair-sidediid 9, wherein the wafer-side
fluid layer is dynamc, such that a wafer-side fluid
flowrate is greater than a lens-side fluid flow

g.rat : i ' t ] l.ectign system of .
i ai ek o oB B Y b o 6Bt B RURER . PR TR T i
fluad fsome ituidly cotveectedsd thedoss-sileart. during a usage of

t he
3. The immersion optical projection system of claim 1, wherein the lens-side
fluid comprises an additive included to make the lens-side fluid have a lens-side fluid
wetting property that is better matched to a wetting property of the last lens element
than to that of the wafer.

4. The immersion optical projection system of claim 1, wherein the wafer-side
- fluid comprises an additive included to make the wafer-side fluid have a wafer-side
- fluid wetting property that is better matched to a wétting property of the wafer than to

that of the last lens element.

- 5. The immersion optical projection system of claim 1, wherein the lens-side

fluid comprises water.

6. The immersion optical projection system of claim 1, wherein the wafer-side

fluid comprises water.
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system the fluid inlet being positioned to route a
fluid fl ow between the transparent plate and the
wafer to provide at |east part of the dynamc
wafer-side fluid |ayer; and a fluid outlet |ocated

adj a : : e n i a us of .
7 e T DSl B e B B0t S R B siae
flvid coinpeisest witenmtd gpaadtitivg. the fluid flow from between
the transparent plate and the wafer to provide at
| east part of the dynamc wafer-side fluid [ayer. 12.
s The . g L . o . B
ner o RS B B AL AR it e Retgoiae
flyid compripesovattransl apladdigive. 13. The i mrersi on opti cal
projection systemof claim1l1l, wherein the transparent
plate is renovably attached to the wafer chuck during

‘9.2 USBgfinBherkid ophisdl §RBjedtbn ef'nerPc'ia?I{'jrxoﬂ vAREdiS Ae tigqnspaarent

proj ection system for "photolithography ‘conprisin
plptg 4t aifashed ol therdast lensclomenty amhwbereadthpies-side fhed Ziyer & static

; t plate.located between the
anff eped b4y B RS RGHelon Bt B iAo WdBge of t he

system the transparent plate having a | ens-side
surface and a wafer- side surface;, the system being
109 4 apthedmumersian eptical prpigction sysier-of ictiémf9, whdreim thatveafer-side

| enen t he lLens-side :

AuREI0BER dyipicy St A IRF bl ook e eEiyet B dsngice
fluadiflptvardtet 0 have a | ayer of wafer-side fluid | ocated

between the wafer-side surface of the transparent

pl ate and the wafer, wherein the lens-side fluid

| ay gf,al; W&t . I | ens. el nt is L.
I et anAaT AP BidciEn s8abm oPgRif 13 H et Grmmingi

systadinid irflet 1dtuted adjmreni rihohbi leas elpiehediningn &¥ss 6rmef

| ai 4, further conprising: )
sys%em, {he idid m&let tbelng poslrtggnedS to rgute a fluid flow between the transparent

plate and the wafer to provide at least part of the dynamic wafer-side fluid layer: and
a fluid outlet located adjacent to the last lens element during a usage of the

system, the fluid outlet being positioned to receive at least part of the fluid flow from

between the transparent plate and the wafer to provide at least part of the dynamic

wafer-side fluid layer.

12. The immersion optical projection system of claim 9, wherein the transparent

plate is removably attached to the last lens element.

-13. The immersion optical projection system of claim 1, wherein the transparent

plate is removably attached to the wafer chuck during a usage of the system.
14.  Animmersion optical projection system for photolithography comprising:

a last lens element:

a wafer chuck adapted to retain a wafer;
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a lens-side fluid inlet |ocated adjacent to the |ast
| ens elenment during a usage of the system the

| ens-side fluid inlet being positioned to route a

| ens-side fluid flow between the |ast |ens el ement

d te t | east  par
the A PEnbhRRERRl TRt SV bR IgRE lenS efftpen® fek o] Sals Guring
aﬁéa@b of tatsly@bm| ORatanshandlit @%@@ham%atb@mlsﬁﬁtsuhﬁ | SRR

uring a usage of the system | ens-side fluid
gyrkce bei ng p03|t|oned to receive at |east part of

f1ow f b t t
e ok AR L T B e e
lanaeﬁs adméand erdess-sléc siRrBiof tel tindpdradlate; Wad The

sion o%tlcal proj ection system of clai'm 15,
V\her F ivyiem W&ﬁ@ﬂa@?@%’ hayve i layer 8§ éfrafqr@dp)ﬂmﬁqpatedrb@tween
L SEPRIGRmE: D Bt Babra 8 e Mok ufpig e fehS siae
flypd Hyer Isnbfdamu: winait the bastihe elesieflSisopeiablyf lbeme D ekt warter

t.he trans nt plate and the wafer to provide the
dugie a1 Sgweu‘gtat{i WHJ“& fluid layer; and a wafer-side fluid
outlet in the waf er chuck, the wafer-side fluid outlet
bei n positioned to receive at |east part of the
I5waf élr%lesiimt@rﬁbm pptidal pwjdatiomspstemediclaimd 4, ﬁﬁﬁgﬁ@gﬂ}ﬁﬁﬁing
pl ate and,t he. to. provide th fer-side dynam c
£1 uitders TSy H“’f‘}n CARCIEM N t%Hte(ieSéW? ens clsment feng a usage
of Sesdyetid, Se 18R048¢ ﬂﬁﬁqgfeggﬁﬁg SOSRbASH tBFoute Iérﬁsstldé £t d flow

el ement; a wafer chuck adapTed to retain a waf
belgveep éhﬁslp@trlemﬂelgnmt@nﬂ dmmpmenumm 16 peovidestt Iéaenpart of the
lerS! ﬁﬁﬁp Eq waf er. during a usage of the system
“FHe transpa %‘ @%¥ﬁF@ having a | ens-side surface and a

waf anenssslaiceﬂﬁlarJuqsﬂocth@afgx&nefB e lRg1adeR hﬁ:ﬁt &uﬂqﬂgaafﬁsage

a layer of lens-side fluid | ocated between:
-of the syStem, the lens-side fluid outlet being positioned to receive at least part of the

lens-side fluid flow from between the last lens element and the transparent plate to

- provide at least part of the lens-side dynamic fluid layer.

16.  The immersion optical projection system of claim 15, wherein the wafer-side
~ fluid layer is dynamic, and further comprising;
a wafer-side fluid inlet in the wafer chuck, the wafer-side fluid inlet being
- positioned to route a wafer-side fluid flow between the transparent plate and the wafer
to provide the wafer-side dynamic fluid layer; and

- awafer-side fluid outlet in the wafer chuck, the wafer-side fluid outlet being
positioned to receive at least part of the wafer-side fluid flow from between the

transparent plate and the wafer to provide the wafer-side dynamic fluid layer.
17. Animmersion optical projection system for photolithography comprising:

a last lens element;

a wafer chuck adapted to retain a wafer;
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| ast I ens elenment and the | ens-side surface of the
transparent plate; and the system being adapted to

have a | ayer of wafer-side fluid | ocated between the
vaf ex tr@isgaresiplitadecatdd idveed tha saleaélepleat mdahelwiah? during

waf er . .wherein . a wafer-side fluid flow rate of the
aiage P e sEstep, thy transpapeny p}%reela%mfg dlengrsidg gerfagecmdsa wialer-
sidd fipfab@t € of the lens-side fluid layer. 18. An

i mrer si on ogt_i cal projection system for
phottb Fystesg beipa ydapserbioi Isiva g layea of as-side finideloeated betvaeen the

rychuck apted.to retaip.a wafer; a transparent
Tt R 1 RS PR TRt o B o ins i 3000 ¢ e
vaf ahe SiitdnnBeing adfAGP0Havt A2ay2Y 8F §Ferkie u‘fi(f‘fb%%g ®Btween
pl ate having a | ens-side surface and a warer- side
the wafegsisle surfacessfdhetranspareyt pldtepsind dhe wates weheseih ayeafenside
. - S| [ ed, bet the ast .| ens ement
5yt e edb SEE AL S i i Sl g Bt e of
thaleds-side flayslagen bei ng adapted to have a | ayer of
wafer-side fluid | ocated between the wafer-side

surface of the transparent plate and the wafer,

wh ' . . t.h I f .
R R S R R P T M
waf erlattdsmsalensdher surface characteristic providing a

T s RO i agohin &St de surface
cr 83545 o LRI AR Bl e i
a ustgeraidhesyistem, the tandparest pletehasinge 1sns-fide Qurface and a wafer-
Sidgggrac%t;eri stic differs fromthe wafer-side surface
the system being adapted to have a layer of lens-side fluid located between the
last lens element and the lens-side surface of the transparent plate; and
the system being adapted to have a layer of wafer-side fluid located between
the wafer-side surface of the transparent plate and the wafer, wherein
the last lens element has a lens surface characteristic providing a lens wetting
property,
the wafer has a wafer surface characteristic providing a wafer wetting
property,
the lens-side surface of the transparent plate has a lens-side surface
characteristic,
_ the wafer-side surface of the transparent plate has a wafer-side surface
characteristic, and

the lens-side surface characteristic differs from the wafer-side surface

characteristic.
19.  The immersion optical projection system of claim 18, wherein the lens-side

surface characteristic of the lens-side of the transparent plate provides a lens-side

plate wg:tting property that is more closely matched to the lens wetting property
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characteristic. 19. The inmersion optical projection
system of claim 18, wherein the | ens-side surface
characteristic of the |l ens-side of the transparent
rkaibébp theemasrfacd éasactdritdc thahahewiRl-bide Suls@RBbiatteristic of
th re cl osel y tched to the lens wetting
BW&E‘E 1 tﬁ"i"éﬂ‘?’ﬁ%‘d’ #¥¢- the lens surface
char act eristic than the wafer-side surface
characteristic of the wafer-side of the transparent
20| at'Jéhe lmmerﬁﬁhw optiaak psijarion gystemlof planh ¢ 8 whdteinythé eafepfside

n er-side surface
S“Eflﬁ%ﬁ 3& qristie efe%lF fﬂ%%r-ﬁ\ﬁgef %fﬁthg frgRspgtent platerrayidens water-side
plaﬁb il p?b’]béil@&hﬁ 1¥Vﬁfo?é cl%b@? makihell % t‘ﬂ@tv\talfé}gv&ﬁﬂ? Efo‘i:)}éﬁy
that is nore closely matched to the wafer wet
Proyidesbby the vfwfwm:fe@b tharachazistia flen thalehmside suhtﬁacaa:ihelrab&hstcc of
side .surface characteristic of the
%Eﬁ£5§$ flggé?ﬂ%m?FE Parent plate. 21. The immersion
optical projection systemof claim18, wherein the
transparent . plate conprises quartz. 22. The imrersion
2lopt iIbgimpiesjitentsal Bpiscimm aystan af eheing | 8 wisweinithe trensparent
: | ate conprises CaF2. 23. The i mrersion
pk%%aﬁégﬁkgg%fggtlon system of claim 18, further
conprising a carrier for noving the transparent
pl a wherein the carrier has at |east one pivotable
22¢0 uéﬁé dPEEFRomopticHRrojextien systim abelpianl 8,pyhsirein thetansparent
platy R cgkai m 18, wherein the systemis adapted for
use wth mavelengths of 193 run or less. 25. The
i mrer si on optical projection systemof claim 18,
wherei n the(§¥sten1|s adapted for use with

Bwavi oplsEhRroiesHor dyenoel clafb . kicomprising a
carlﬁgfa 1;0? %t)oar tﬁh@ hh<PArY PlafMwdlereih fleTarrfr B G610 o pivotable
coupled arm.

24.  The immersion optical projection system of claim 18, wherein the system is

adapted for use with wavelengths of 193 nm or less.

25. The immersion optical projection system of claim 18, wherein the system is

.-adapted for use with wavelengths of about 248 nm.

26.  The immersion optical projection system of claim 18, wherein at least part of

the transparent plate is substantiaily flat.

27.  Animmersion optical projection system for photolithography comprising:

a last lens element;

a wafer chuck adapted to retain a wafer;

a transparent plate located between the last lens element and the wafer during
a usage of the system, the transparent plate having a lens-side surface and a wafer-

side surface;
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the transparent plate is substantially flat. 27. An

i mrer si on optical projection systemfor

phot ol i t hography conprising: a |ast Iens el enent; a

waf er chuck adapted to retain a wafer; transparent

pl athe Tystern keingadaptedrto e 2 keyer ofdnss-sifle freidtlocutet bétween the

lct T 1ot 281 8 fRO0E Rl B e il L PR e

S u r ey stemtkind@dapiedie ihied RYePERPiBHsHO ﬂhﬂi"l@cﬁed Bdfken
ens-side fluid | ocated between the |ast |ens

theew Rietife sHince 96 thedrrasparent pdate piad thegrafen @fhereamﬁpelﬁr@rmde
flud s (PR e \Pa @Y SUEHLRCLADWALARE Blod Po BN Pl o RSl

waf er - s | Ui ocat ed betfween
plagistacedof the transparent plate and the wafer,
wherein the lens-side fluid differs fromthe

waf er-side fluid, and wherein at | east part of the

28.1 T apSRARRMion BpARLE pi ' | Nor:d
DT o B Pl om0 o T Bl i
Ias@lﬂSbhssellemmm a transparent pI ate attached to the
| ast,lens e atic layer | ens-si de
qu a?é@%?LﬁpgﬁﬁﬁﬁgﬁﬂPﬁ% #%§¥n§@W§Q@F@H%nt and t he
t r asRRE RYtr oYt léﬁsemd@ﬁutd-ﬁh%té b e%gt W&t@lelement and the
projection systemof claim?2 urt conpri si ng:

trangpgrent patack adapted to retai n a vvafer and the system
bei ng adapted to have a dynamic | ayer of wafer-side
fluid located between the transparent plate and the

29. waf Blie ihiggtsiol @pliod tprdjeQforSdySRIGf d1SmORE Takh et cotngﬁshgd
over the wafer during a photolithograpRy proces
a wafer chuck adapted to retain a wafer; and

the system being adapted to have a dynamic layer of wafer-side fluid located
between the transparent plate and the wafer when the last lens element is operably

. located over the wafer during a photolithography process.

30.  The immersion optical projection system of claim 29, further comprising:
a fluid inlet located adjacent to the last lens element during a usage of the
system, the fluid inlet being positioned to route a fluid flow between the transparent
| plate and the wafer to provide at least part of the dynamic wafer-side fluid layer; and
a fluid outlet located adjacent to the last lens element during a usage of the
system, the fluid outlet being positioned to receive at least part of the fluid flow from
between the transparent plate and the wafer to provide at least part of the dynamic

wafer-side fluid layer.

31. A method fabricating an integrated circuit chip, the method comprising:
placing a last lens element over a wafer, wherein a transparent plate is located

between the last lens element and the wafer, wherein the plate has a lens-side surface

and a wafer-side surface; | ' '

performing a photolithography process on the wafer;
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30. The immersion optical projection systemof claim
29, further conprising: a fluid inlet |ocated
adjacent to the last |lens elenent during a usage of
the system the fluid inlet being positioned to route
a f|RicHidingGlepesidedivid besweemthe past bms clqphent endafhe ledveside

f t d
sWBEEDr RN 510 o3 AR b SRR Bty roces
amgld] acent to the |ast |lens el enent during a usage of

t he %Ften1 the fluid outlet being positioned to
r ec RTOBME 3 waler-sidg divid betivieen theprafert sidesurfasmof Bt wetsetive

d
PRl L B8 AR USSR B g
thalametstiedluidihas cdifferant amtting ropatyetia tHeomifer-silie Puid, he

met hod conprising: placing a |ast |ens el enent over a
waf er, wherein a transparent plate is |located between

32t he kaé%heth@ﬂ‘%f ehens twﬁé?@in&%@leﬁ@@ @’ﬂu‘f\@ s%tﬂ: aﬁiﬁgléé)\lwgfe?-

has a | ens-side surface er ] sur

sideciiyfid isdymgmac giminothe phdgmaipp pf ﬂreqﬂle&mttm;rhﬂn@ matss.
-20 providing a lens-side fluid between the last |ens
el enent and the | ens-side surface of the protective

33p| atmhedhdthéWot L8PS fH iR %@ﬂ‘ené Bife @mﬁ fl darhgﬁl&f e afer-
rocess: and providing a wafer-sid ui tween t
d%zﬂl’é@ mémsmd\ﬁa@thgpeltﬁbmmg of thetphotlithd graghyegprdedshe
waf er during the performng of the photolithography
process, wherein the lens-side fluid has a different

34vet TiheandihaPEr dl¥int HBRyHdAin RS 18As-Sile erufd Hésda 1e§§s ddA8id flow
met hod of cl ai m 31, ‘Wherein the |ens-sid cf
ratg;wlagrein dhewefes-sidertliid hay wafer-side dluu«tﬂqyrram mCUwhemgl thér kens-

SRS Dok R SR e RO BY B 3ing g neetorming
of thenpdwidtitiaopdaghyproedser - side fluid is dynarri c during
the perform ng of the photolithography process.

35. The method of claim 31, wherein the lens-side fluid differs from the wafer-
side fluid.

36.  The method of claim 31, wherein the lens-side fluid is not fluidly connected to

the wafer-side fluid.
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34. The nethod of claim 31, wherein the | ens-side
.fluid has a lens-side fluid flow rate, wherein the
waf er-side fluid has wafer-side fluid flow rate, and
wherein the lens- side fluid flowrate differs from
the wafer-side fluid flow rate during the perform ng
of the photolithography process. 35. The nethod of

cl aim 31, wher ej .|l eps-si fluid differs fromthe
waf er- side f|u¥-‘§d§‘g¥énrﬁ)}%q%@1ﬁ8@§fﬁfﬁﬁ, wher ei n
the lens-side fluid is not fluidly connected to the

ARBTRACTi de fluid. 21 Inmersion Optical Projection
System ABSTRACT An i mrersion optical projection

sy st g fsi | thagr aphy. i r,ovi ded. t ranspar ent
pl ate is %’%lgggétgm@é%\égﬁ Sggﬁeﬁi‘rf"p P@ﬁ@ﬁl@%ﬁ?@)ﬁ {s Papfded. g transparent
Plate isdpcathdrtietvepen alssaRas lembiteng Yifd witer dUtRg a ilR3PR P8 Rltem. The
%%e hlaa? a | Ens-5| de _surface and a wafer-side
i TLRME 2 (s euhrircs aade mafaryide urdaceq Thesistensis adapted to have
a lapin of Rhelsidé AiiddodaRa 3@ eh Al RS Ebé]g e rdefiSdng Iﬂ%ﬁ?m%i%e{%pface of the

and the | ens-side surface of t transparen
tragsparent plenc.g-nwhemthe lastdprs al¢rmens ix ofiembbplecadsl ovet the atafet during a

h ' : )| | thogr a rocess...The.
PR Sl I Mo is BROMBbIAIS A PRGBS o
befwegn the[vdatsidt sutfetewd the ttanspanait platesindehswathn 6@ a isage of the

' n . . and the wafer,..durin usage of. the
syl TR G, B e By PP tijalconaiged in B done ity The
wafsrsive Auigtims ot they os tifFes o the Winslsidd Agia, Waf er - si de
fluid may or may not differ fromthe | ens-side fluid.
(FIG2) -22
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