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WD 2004/ 090577 PCT/ |1 B2004/ 001259 5 APPARATUS AND
METHOD 10 FOR NMAI NTAINING | MVERSI ON FLU D I N THE GAP
WQORNDERIISHE PRQIECTI ON LENS DURI NG WAFER EXCHANZSET/IBd06M401259
| MVERSI ON LI THOGRAPHY MACHI NE 15 RELATED APPLI CATI ONS

This application clainms priority on Provisional
Application Serial No. 20 60/462,499 filed on April
11, 2003 and entitled "Landing Pad for |nmersion

Li t hography", the contents of which are incorporated
herein by reference for all purposes. BACKGROUND 25
Li t hography systens are commonly used to transfer
imges froma reticle onto a sem conductor wafer

duri ng sem conductor processing. A typical

l'i thography systemincludes an optical assenbly, a
reticle stage for holding a reticle defining a
pattern, a wafer stage assenbly that positions a

sem conductor 30 wafer, and a neasurenent systemt hat
precisely nmonitors the position of the reticle and
the wafer. During OBEARATSE ANR MRRGEOLIef i ned by the
reticle is projected by thgyeptical assenbly onto the
wafer. The projected image is typically the size of
oNMAINFARHNG lMi\éEBSIQNé:LWéN THE G&F BWNDERpBHERROLEETION
waf er st h f r

exposur eeeglg' ﬁ\ﬁg g%#%(dr%@gég RISA'Q%W'W
2004/ 090577 PCT/ I BZGWHMBEBBBY MAQHEENEd until all the
dice on the wafer are exposed. The wafer is then
renoved and a new wafer is exchanged in its place.

| mersion |ithography systens utilize a | ayer of
imrersion fluid that conpletely fills a gap between
the optical assenbly and the wafer during the 5
exposure of the wafRFLATIRR AHRUICAPIGNSrties of the

i mrersion fluid, along with the

This application claims priority on Provisional Application Serial No.
60/462,499 filed on April 11, 2003 and entitled “Landing Pad for Immersion
Lithography”, the contents of which are incorporated herein by reference for all
purposes.

BACKGROUND

Lithography systems are commonly used to transfer images from a reticle
onto a semiconductor wafer during semiconductor processing. A typical
lithography system includes an optical assembly, a reticle stage for holding a
reticle defining a pattern, a wafer stage assembly that positions a semiconductor
wafer, and a measurement system that precisely monitors the position of the
reticle and the wafer. During operation, an image defined by the reticle is
projected by the optical assembly onto the wafer. The projected image is typically
the size of one or more die on the wafer. After an exposure, the wafer stage
assembly moves the wafer and another exposure takes place. This process is
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optical assenbly, allow the projection of smaller

feature sizes than is currently possible using
w@@agensd? opti cal |ithography. For exanple, i nP&r/BB2004/001259

Iithography is currently being considered for next

Rerrarof 5 b T ARG T e iGheR temoved

dnidtheew aalfer id BxdHaeyed a1 ies plags.esents a si gn| f| cant
t echnol o i.cal  brea thro%gh that w | “aéll [ k

the BOREISTbd HRSEARD SHHERS! UMizen@glaBhyctr TR fud that

dobisienaflisea fgdpupgtwebhtine dbtivall Qésen%l}@mgstﬁé whfer idbiring the
renoved and exchan%ed with a new wafer. currently

RBATERMT Mewaish i) P&ﬁoi%ey%%ﬂfsihet"ﬁ@eif%? difoalong lW“iH‘ the
dweéxldaé%%mbﬂ}ﬁ r%ﬁwdih%rﬁﬁ%éch@ @RRnNEr fdRire SR [Ha'inhedcurrenﬂy
XC

after the fer is e nged. More 15 specificall Y
RAERIeUSIRY @W”F@mi ertisal Hﬂ@@%@ﬁbéd Fof ggamp aﬂ@eﬁm ifhggraphy
|§ %rr@ﬁﬂy 'b%lﬂg“ 'E:Bﬁéider@&ffortr{é@(t fde%e%tlbﬁ éé?ﬁ’%%cftérof@cm&ogles

y vacuu th wafer is renoved
PRy I0g 1651 NAROTAEIEER a@fﬁpf‘fwtﬁ@ecﬁﬂdnl@l@@nﬁhelmﬁfw hthography

1RSSR r¥pre ﬁé&ﬁt [ lcéleor éllkthl%(l!l W'Ut\él \Jnﬁ ﬁi@giy enable
g o oict

I NMmer si on ove S

the apntintued usepgﬁ@gmaéhfbpgrtawéy rfwvﬂwm@eaa@ie fuege n. 20_
Vaf e Aﬂg?‘%nﬁﬁgﬁls\’\é ng%seem? [Stetibve t&f&%&%}{ &¥ \Af?tﬁ_leﬁée\%/gafer.

above I's a nunper O rea ons.
Ase paroerdly ¢or1t¢mp|gt@lmm ichragnsiongsysterns ethgammaeraipn cfuins evould be

R LR el i R = RBiskittel By VRr B ¥Rfigpmae. wore
spedifitdily, wheh ?aqzbfelf iisub db:m:ﬁh?nri]gee{ gﬁ ?id\eumly Itt:athhe g\,\?;f ig r'curned
By P eeeo e TS 08 s o Bhral P dlerif khovea,
d move Wagsr lﬂarghe@taﬁlsﬁ)l@cfﬁri{ir Ugﬁjefr Itﬁo%t%%ﬁ?egg)% }Mﬁg&hen the gap is
B S hestTBERIAD TR nER 20 1S SHAS SO pideemplete,

dxPobite @ néwjh\@fé?%ntb@?"pr oj ection | ens when the
waf er stage noves awa romthe projection Ilens, for

exanyVaeH BXCABNYR i eimmerﬁ@@ ltheorapby e PBr desEibgdd abace is
pPSBBYC dvh ﬁﬂﬁ@éraéftiéas%?'@ “ﬁ?é?@geét% flﬂ?ﬁb@n@' dthitthg of the gap

imrersion fluid in the gap adjacent thé p ection
maheayse \@rlﬁt'@ﬂﬁdgr’f% RyMaesian fed jesd @M%@@Ub to form within

tﬁé’ﬂﬁ(n?rgnﬁn Fuid'O BOMES U the” Gﬁéﬂgﬁayg c%’?\é%l?gﬁerj’%}@ with the

Tncl udes an optical asse
piejeftiart ofdhe imaggeon theoreacle onto the wafer thereby reducing yields. The

overall process also involves many steps and is time consuming, which reduces
the overall throughput of the machine.
An apparatus and method for maintaining immersion fluid in the gap
adjacent the projection lens when the wafer stage moves away from the projection
.lens, for example during wafer exchange, is therefore needed.

SUMMARY

An apparatus and method for maintaining immersion fluid in the gap
adjacent the projection lens in a lithography machine is disclosed. The apparatus
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wor k piece and a stage assenbly including a work piece
table configured to support the work piece adjacent

wo b@soptsical assenbly. An environnmental syst enPCT/BB2004/001259
provi ded to supply and renove an imersion fluid from

h Af 5 he .. i ece | )
L ENETEA TS A N——
v@d’ﬂd plé@Hﬂaad% sitage\/\/aséenaolyBGWMng\m kvopk giete f%mle cto?]ﬂgured to
nt ai n

sutar Eroors Hefe BIRRE 43 ShiRd roerebior A sruge T aBResystem

|§fﬁmﬁjeﬂvt©)supbly@mtrbmo% 8h @fifnefion AUIG frofedd. After exposure
erefore does not have to be refilled with i nmersion

qﬁtlﬁ WORh BIRCE e CRTPISEE, iFr ReCPrRIS SYSedpMayas thg yRrigpiece and
ré@'é@éﬁj Ng\gﬂﬂ'ka F%!e@éﬁbi whkk PRLEF /@Eﬁ%t‘%ﬂ%l@%ﬁ@% is provided to

ure is an illustration of an’lithography

mﬁemm@%ww@'%ﬁt'w@&@o@an MBenghe sk pigpeeiableomovasaway
fidn® ke p?o_;éétlcﬁ\ @heSSTIREGhp QHer‘é?or@rUde@"'ﬁ(Stsh to be re illed with
| i thography machine acCording to one enbodi nent
immerg e deidtwhaniba firy M{Oflf:plgge & replagad @B szesoad cwcrﬁ!s piece.
section and a top down view of an imrersion
l'i thography machi ne accordi ng to anot her enbodi nent of
the present iBRiEDERCRIFTIQN OF ANERPRAVENGS T oss
section and a top down view of an inmersion 20
it hography machi ne accordi ng to another enbodi ment of
t he Pigesertisiamviliustiation of Bn dithographyamdchiBe haeing dpatdmsrof the

f different twn wafer stages according to
px%%e\?ﬁln%ﬁg@%]@nem s of the present invention; Figure 6A
i s aFigupe ddsva crosxsettion of wh imateagien litho rping phachivec Bdddeding

accordi.n ot her nbod nent of the invention; 25

18006 £awO ggn%'%ogﬂ'ée Reeet 'ré\@nh?n’dl agrams illustrating a

waf eFlgen;@A BArpe ?}EFGI@QJ ﬁho@tg séetiohhhdpd Bspediwr Viw@rdf laﬂﬂ?’\mersmn
is a flow char 0 nes, a process

"Etﬁ% rn??m'@e JCREFIRY %?@E@eﬁ W%@%@Pas?fésemsrent Wyention;

pr eseurd AAEHRd 2B; a dffds FHetise aﬁ@ d ﬁ)padé\hﬁ’WeQ\PQf tantlm{ers;on

outlines work piece processing in nore detail

"theéan@?%%%a?ﬁmas to prather Qrabcpdlmentsvfeth@ ﬁf%senhmvmtlon

g)rEgCR%Eﬁ 8%\ YKo 2804080 AotvrPEidivs BAARS #RderPtwin wafer stages
according to other embodiments of the present invention;

Figure 6A is a top down view of a twin stage lithography machine according
to another embodiment of the invention;

Figures 6B-6E are a series of diagrams illustrating a wafer exchange
according to the present invention.

Figure 7A is a flow chart that outlines a process for manufacturing a work
piece in accordance with the present invention; and

Figure 7B is a flow chart that outlines work piece processing in more detail.

Like reference numbers refer to like elements in the drawings.
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Figure 1 is a schematic illustration of a |ithography

machi ne 10 having features of the present invention.
wab@4lodasmogr aphy machi ne 10 i ncludes a frame BCIW/EB2064001259

illum nation system 14 (i rradi ation apparatus), an

optical assenbly 16, a é hpoe assenbly 18, a

wor k pi ece stage asse asurement system

22, a control system 24, and a fluid environnental

tem 26. The design C nents of the
Y S B ST REle Disyaen 5 Jhoptsrtl magige 10 having
fEREENof the Presamamicntion. trae lihddrashaRRxhiRBCctt ReludBs al:@ame

In one enbodi nent, the |ithography machine 10 is used

120 201 HEINEHO™, SYBSM & AITERGHOR FBRATEISD: AR ANNERABEEDY 16, 2
réﬂldl@ lé‘tégé‘ B0 AnIy efa, Cé] Quot EHD sftigS CHl SRR CIOT, n‘/&%ﬁfemeni

O (illustrated in phantom. The lithography nmachi ne

Sy@teﬁb%%tascwroé sysis@mr% Agd Baisid gpviraamentalisiieiegr Findhe desion
o*?%?eecorﬁﬁoﬁérﬁé’ E)f f?\"e Iﬁl‘i’d&aﬂ?ﬁ?ﬁcﬁH@ﬁ@rcta'n% V%Leg%ts‘ﬂﬁtqhe @sign

I'n vari ous di ment’s e I nventl on,

fﬁﬂwlfﬂﬂgﬁ*fﬁ%)hﬁlthﬁdlﬁmgﬁ@fwoﬂ@we b& used as a scanning type
hot " )

e L oGS SNBSS T LR LR o

ettt (met sledven) G@Nnoiegrajed siyeuitfram eustigle 28rordo acamicargiuctor

hi c
e L e e S T LR
raesdind | hase63ye.ghehe erowide asbagpe @(loms xerdonye bihearstipporting
;rh? V@fer 30 is noved perpendicularly to the opti cal

>lZ' of the optical assenbly 16 by the wafer stage

asseirblari@B. erdbadiniemts otfthbhaverr&ibnpthe FxIBograpHy tiechivaf €0 can
urs vvhllether 28 and t.he ﬁ%ter 30 a

30
v 26 2 R, Be) ShoudieBodt 3o System Bt Rioficksr tngrpatierm
frone fHenetidle Zsiﬁntbethé waiferBawHh ke eiclet 3P and A wafer 30 moving

hot ol i t hogr a sstemt t exposes the reticle 2
SRstraneysl s in Ba%énéag AYRe ﬁ ¢ dhacine, e ¢etidg amﬁ {noved
defpdriifcutdriyPtoadil obﬁ@‘?éklsﬂﬁ%@%ﬁtlcél hes¥abgr 1638y | 'tl$e 'ré’uc% stage

constant position relative to the reticle 28 and

aspemblil 183G fn yafes Qs mRyed merpandissdariyeodhe &ﬁtlcal axs of the
g)'i(lé*élvdsgeﬁabolyf iebg theSWé?é?'%E benttsy Q@e%c%ﬂﬂﬁlgcd#thél ‘?%Pcle 28

osure steps; fer 30 I's consecutive
amt thet wafefad3@ r00§t“2'§g wh&% ébﬁﬁevclgm%@nseﬂpequru%rarg meving

axis of the optical assenbly 16 so that
&E&’\FBH&%S%?I eld of the wafer 30 is brought into

posi Aitematiedint theelithograhby opEchiel 1dssentd v depsand-repeat type

SR PR OB LR A VLB 85 e

vmf@roBNmefstalodlarwf In lee wiepeancB Cepeah rodess, tHeewafxt30 is in a
cfolnstlalqt pc];smol?1 relative to the reticle 28 and the optical assembly 16 during the
exposure of an individual field. Subsequently, between consecutive exposure
steps, the wafer 30 is consecutively moved with the wafer stage assembly 20
perpendicularly to the optical axis of the optical assembly 16 so that the next field
of the wafer 30 is brought into position relative to the optfical assembly 16 and the
reticle 28 for exposure. Following this process, the images on the reticle 28 are

sequentially exposed onto the fields of the wafer 30, and then the next field of the
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4 WO 2004/ 090577 PCT/1B2004/ 001259 wafer 30 is

brought into position relative to the optical assenbly
wdagooanghsthe reticle 28. However, the use of tPEI/1B2004/001259

l'i thography machine 10 provided herein is not

n arily limted.to ho o} I t r.a

EEF 3G Retrovan entiPucR PeRYE torhe oPes abphptg and the retce

2&chi ne 10, for exanple, can be used as an LCD

hotolith h hat expos a uid crystal
R o Flarelar (PR Yas U i lshASionEs Masching ARgafouied dlezeid is not
rmcas@rw lidited & @l pﬁdmﬂh?ibbfhyﬁﬁts%mlé&fduﬁwﬁ Whafradthil. A The
thin f |Immaﬁnet|c Accordin , the term "wor

lifiogeaphy; @aghiie il 401 $*aRRE Rt BF Ve dePR LG phpiplithography
Aelht et BRdodEBY: ﬁtﬁm@@n‘y‘s@l El%ﬁlay%d}@ pﬁé Cg&gfeﬁpabﬂvo £ Hangular

as but not limted to waf ubstrat es

RS @61@6@%\@ whotqlithagr Q@YS%&W tf§r WQU@éwbmeawt@n difm trhegnetic
Hdabihage l @ﬁémrﬂ\e‘\l\k@x pi&?@ léﬁgﬁéﬁ’éa‘ﬂ? ufsé@'ﬁgrewto refer to any

|Ilustrate Figure 1 suppor etrcle

deyicenhpimag) betnaétemdemswsq tﬁgegr@@bnmw EOhuttrivd llmu:ed ¢<a|wafers
fiseblpsirhfsand the illum nation system 14 above the
nmounti ng base 32. 15 The illum nation system 14

i ncl dbesapppraius ufiemet 1 drsupparts eth84cempormamts of the lithography

HALHE P41 R ARSRL ARET2 G0 e T g e
stige a9semplyndd,itoed wofieristade assemth) 20,36e gptick assdrrblpednand the
llﬂfmlhé t%}%% 9y ab?gg}htﬁh@ou@@gmqsat on source 34 to t he

ptica senbl'y nates sel ectively
d| f f @hentlupipatio reystein tldeinckides| #n ARingingticex BOGRe 84 e@nd an

R e AR S5 b oha0% Y fs bear

(sﬁadmoa)ssfaight §nérdy. Tﬁalllﬁmhlhatlonf@myl&isseh{b%/ 36 guides | the beam
m natiaon s 4% is secured to one of the sid

g oSt 3oy ' fimyrbtion Sefrer Bt M Spas aRFmbAD. The

Helam uluinuratwkel@atnﬁequaﬁérem poRtiohs'FGhE Fefide 2BONRI ERfdses the

reticle stage assenb 18 with the illum nation
e 2 '”aF'Qgrr?cﬂ Jhéé'unzea’fmesqur%m iallligrated s deingssupaarted

éb@v@tl@é fétlel% StagL ﬁ@se(rﬁ@@ ks 4)/80?& n%/ ljldv!?kﬁ/e? OMEQﬁhleg@oﬁm source

Kr F exci ner aseré excl me
8

fﬂé@é é?CL(T?z%O AR obthecsiges of

@DPQIP@JZS ﬁﬁame 1RI argr hhateneegwbeam
Pl 81 90,5048 Bt SEBE BESHRRISRE By 1

wﬂlhtethe i”glnvnqjlassqpntigaltassemgw 36

The illumination source 34 can be a g-line source (436 nm), an i-line source
(365 nm), a KrF excimer laser (248 nm), an ArF excimer laser (193 nm) or a F»
laser (157 nm). Alternatively, the illumination source 34 can generate charged an
x-ray.

The optical assembly 16 projects and/or focuses the light passing through
the reticle 28 to the wafer 30. Depending upon the design of the lithography
machine 10, the optical assembly 16 can magnify or reduce the image illuminated
on the reticle 28. The optical assembly 16 need notf be limited to a reduction
system. It could also be a 1x or greater magnification system.
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30 the reticle 28 to the wafer 30. Dependi ng upon the

design of the lithography nmachine 10, the optical
w@s®enisy? 16 can magni fy or reduce the i nage PCT/IB2004/001259

illumnated on the reticle 28. The opti cal assenbl y

16 n dno be limted to a redugti tem |t .

coul 8550 S5, . e bBu plekia it P PronBYS ALyt it violet

r%ﬂ&ﬂ&/lﬂ@%%‘év@@?ﬁbihmh%% ush Sfcthe vhiadiopric tlype optical

exposur e wor k |ece hat enpl gys vacuum ul tra-vi Q
syalemeabRe (090%)9 YNyt B easIapITg BRErof qpdigalogystem

indhgde ahadigiiidsufe t yYRiromried AFichiRdA CBRclBSUre No.8-171054
consi dered. Exanples of the catadioptric t of

roplishesl ins fae iceh Gargts; s Gredina, P@t%péﬁplm@p@m and its
cﬁgﬁﬂe‘ﬁ%ﬁ‘f 08, P=ggloselr s, d@@ dF21 EEOpd) g ldeélﬁ tmaﬁ?ier'ﬂ.nAbﬁlﬁ:a’uon

ficial Gazette for Laid-Open Patent Applications and

Q'?@OS%%M 1032195 andsits payrigipapiol-Ss Fetentdie 5,336, 34. | Inakiese

t - .
cseanyEriasudpot iR R LS, Mplef ety

ircoseaatinhe beameenlitivg st certavrRomiTyi edep@arPatentaApplication
t ! i - -
[ﬁ%%l@é“ré’ Nd. 8 39864 gﬁbusﬁn‘éa lﬁ%e'@glgirﬁxpg%%ﬁ%ﬁ?q%rglﬁ?@ggée[norﬁ’atenl

itter an concave mrro
mllmtwso@m #s NoustepA6 46Sp laltdrd ol 5,680)3¢7 G ivedllaks Japan

SR, 1ol LI BRER, 000800 | SRR LS, o

ApglieattonAplol. | 828,605 (Bpplidadisnr Bateo. &0-2&739alandusé sa reflecting-

FRBRPE Y oo VRlsH] oo RParEEH (8l miff i oyt without a

bieafrr aplitteng ahgt p@mfalsmpbecahpl@yem emh ticioripeertionng A& far as is
concave mr, rg i

etc.,, but without a beam splitter,
e 458BerERgh dpR AR aPesd HUSnprBhE. AS Wl 2s the
am Patape applidations bbl@llsl’hbd ah eise! Official NGaAte for Laid-Open Patent
ve-nentioned U S. e as well as the Japan
Aﬁl&? Afions 36 MESPOEHIS EIT BhESIe@EROFhe O ficial Cavette
for traé (ﬁemﬁtaﬁéta‘é@émbw h&ia$ bAAPoaHiend ﬂfé%ﬁéléaiset‘élatwe to
herein by reference, The reticle stage assenbly

th PRtcah RBSFBRIY t 6o E"ﬁ’eW?f@f 384 dn @@ereénmdm@nt @he qulc{ehgtage
a%Qér‘nB@' 1@%@3@53‘5\ ﬂe@nc%”é’tab@%s"‘?i%ﬂetéﬁ% thé r&ftfe I 2[d.a reticle

nbodirment, the reticle Stage asse |ncF
Sifétgei rﬁp\éerﬂsag@bblsm that mpvesiand pesitonsdhe w@l@gagﬁ @8and retlcle
Jgeticle stage nover assenmbly 40 that noves and
positions the reticle stage 38 and reticle 28. Each
st ag&aniv stageane\arizsgedly 401 4acammoee theeraspsplbet Sta@e 38, 42

8o grBedle AL BRI SRutle b AERM, &SR wan
three degrees of freedom. For example, in alternatlve embodiments, each stage
mover assembly 40, 44 can move the respective stage 38, 42 with one, two,
three, four, five or six degrees of freedom. The reticle stage mover assembly 40
and the work piece stage mover assembly 44 can each include one or more
movers, such as rotary motors, voice coil motors, linear motors utilizing a Lorentz
force to generate drive force, electromagnetic movers, planar motors, or some
other force movers.

In photolithography systems, when linear motors (see US Patent Numbers
5,623,853 or 5,628,118 and incorporated by reference herein) are used in the
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t hree degrees of freedom For exanple, in alternative
enbodi nents, each stage nover assenbly 40, 44 can

worewe/0945e7 r especti ve st age 38, 42 W th one, tweCT/IB2004/001259
three, four, five or SIX degrees of freedom The

reti S 0 rk |
ik, SRR R N FARIE stagROpe A, dfe ity MidigrS can be
Sthenmanedis leviiatoim wlpe re:mmd)wngmtrdwaanngsmm mgheﬁmtemt@tlon type
tors utilizing a Laorentz rce to erate

it EoreBRlcR o ki dner Ailivhel, Ut Sabf HBAGHE 2pro a
U or ittdaald Heoa geideleyetype stagepthat oddsthogliaphy syst ens,
when | i near notors @’t??e Us Patg Nunbers 5, 623, 853
or 5/4sEEYeY A% PRHEG: paPeT soY ;})er giEne Xﬁ@ planali ptog, which
ditved thd ste byﬁarV‘@e%@@nﬁégﬁ&Wf'éro%(Eéde%@@%)ﬁQ lq?a'fg%et VAt Bkving
sta e asse%‘o y or atéjl;e reticle stage assenb 3(

P”%'E‘ s 2Egnease magnetie2ngdn 28i prmadyie; &0 dﬁutt Weng two-

cﬁ‘ﬂ‘iﬁ'@h;ﬂ%h&l@ #tdngBE6II Gﬁfaefngapdiﬁﬁ%t vgitd &vd fatﬁb'd? 'drﬂ/l)ﬁ?%ystem
usi ng Lorentz force or reactance force. Additional

gither fiedpaonalynt oriheearanadig call v@m@j@onr@ptadtto@ms@gg@aae and
te@bti@r%& id Meﬁntéa %a%é hﬁﬁ, éné‘gde% fR =t

Al ternatively, one of tages cou d be riven by a
pl andfoviepieni ¢ o fhiei tapeschs dessriber abegyeensyaign reaction forces that

| t
L0 HEBRARBI ko1 oo lnd, SRABA - Hebion forces
genetated oy des watﬁm(suhﬁ@ate)@tageomodomae iberragthaniatly trgesferred
304 30bF (LBGHIDPRS b 8Tamd A & he@ingl U Bt o
5.1512& 106 aod mpuiblished Japanbse Pateyd Akp@d;eat@ndmsﬂlﬁsmrbe\lmt &636475

ey THOlcREroR s eBelRey BY 4By BRSOt sides mpLdFean be
mﬁa{ag;oany ftansfesret hist thecﬂooragg;rtellmﬁd p%e{) ﬂﬂgrsmnagragﬁz trh’lﬁ’nber as
R by O BB MY BT Ralie o el fobiaee Balkit Bapidpton
Dléﬁbﬁgrérm@ds 3%(?2'::4h eAb lnfgﬂ gs gg Itrpgwm)sd btheU@ueclgézuSresi g.g Qgﬁ (lj’atent
Wiipersroa2d {35 ad S i 5o and epeasseoRaent Apaisalen closure
No. 838634 aréﬂfd:b?pdﬁétéb I&reif 9?%@%0&“ ces generated by
the reticle (msk) stage notion can be nechanically

tr anéfherm%af%ﬂ@m{esvﬂeab?ﬁ (ePgrdMosgMaskoidhe setigieRd Yand the
W@E@% ré!%tlvéj?os%' Hidal é‘ss@%tﬂ?ﬁ@%r éﬂ?ne 53%7?’ f@?e(?\cénﬁ{(\)hth this

I 1shed Japanese Pat ent ' cat osu e
"8‘0[!13@127214 the\sontzel systeny 2&e¢am @QFEEPI tlnemeetml% etagemseembiv 18 to

8, 802010 25 1 s SBE St o rcicy
position the wafer 30. The design of the measurement system 22 can vary. For
example, the measurement system 22 can utilize multiple laser interferometers,
encoders, mirrors, and/or other measuring devices.

The control system 24 receives information from the measurement system
22 and controls the stage mover assemblies 18, 20 to precisely position the reticle
28 and the wafer 30. Additionally, the control system 24 can control the operation
of the components of the environmental system 26. The control system 24 can

include one or more processors and circuits.
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No. 8-330224 are incorporated herein by reference. The
nmeasur enent system 22 nonitors novenent of the reticle

wQ@oanehsthe wafer 30 relative to the optical BCSHEB04001259

16 or soma other reference. Wth this information,

t he [ e

0 o8, Rl TR, SR g ARt AR e PEIRL G gep o

md/ni,s bet\mnhhpm@inealsasagmbamadm the2®afieo 3pr diesgepyincludes an
osjtipon. t waf er 3 n. of the surenment

Epvanfe dBe ieblro faly Wlidefohe o AR RCHETEBRh of the

Wwafet 3mtﬂ& i aseing ekpo‘s%g;raﬂot thlelhaehas avhichntrer b@&mmﬂl@hs energy

encoders, mrrors, and/or other

s Brives i pptel sesaroy Ers BECTART POt ETs dedd, the

é@#@%@ﬁ@néyﬁéﬁt %rb«-]@@oatzoietﬂ@ etmm@mmélst ihhBe smggmg W@Vd?f The

assenblies 18, 20 to precisely positjion the reti

desirgel erivenanikeresisd oo commlieg Indhe c@enky He @9@&0@mental
RAtcr@De Q,%t\faw ab&ﬁ‘diﬂggrt@t’ch@ Waféf3d By %W’é&"@rﬂbﬁth@freﬁﬂ”'@f the

environnental” system he control system 24 can
wmqn@et%weth@rhtm@owr@é@@@%ﬂ@ Hisding g tyninatiggosystem 14.

ﬁ&%fa éﬁ%%&h&&%ﬁ%ﬂéwgéﬁmnﬁt&t QBMKI 5@@% alich as water.

ystem'26 controls the environnent in a

»%Jtmmt)veb/eicl’we@smeﬁetoaﬁplimnva@@wt gange éﬁ@l%ﬁhb’pﬁ/@ff dpid such
§0a ok8e 1ARRbOS GBS, B YaPnb) Fdrthe ﬁ&ﬁdﬂﬁgif!%%%mm in

|ncIu es the area a ] ace t to t regli on
hedgharbed@eemdop isurfaes afythexpatee Blaand thee last @atl¢ai aigment of the

ght energy 5 travels between the opti cal
SEanaRIly 18,

and the wafer 30. Wth this design, the
envi nmnrrermamdwemteﬂnemvwamnemat systen 126 fdlaine omagimg field and

BRSh 3R bk Sl o0 s 6 e AT B¢ Bpfbrmersa
s tne 26 2hdctha compynerts of thenglvrohmehtat sysiérar263¢arainslvariesl. In

Gifemth Tt Rats S MR RSt 54 dsifers, pagior injects

ifnsdreioh fid ihdo Her g&xasing _%pretyhﬁbzd%%l eledire-amietiolspefges, porous
envi r onnent

an be qu,lgsuhas wat er .
RPIEERISaEICy 81 reAEs e fHIEToED e SR KRG HOSU-BH REWPS cSRnes.
élﬁl Meakee r‘rrieycr&.gﬁ offthé' leeIV|$drﬁﬁbntaSSyate@@§6 chA vé#Y. | PétSexample,
nmbodi nents, the y range fromO.1 nmto 10mmin

'h@ﬁ@HﬂJeébfhﬁegﬁm?@&% ﬂ\"”\da%teo'%ﬁ Of KeCiRaleeRtions atner ped the gap.
lhﬂ'ﬁ\ter %E'lﬁﬁha@bﬁ ‘Fﬁﬂtsg/gferﬁ BSn 28Rkt |ﬁ%m%§‘rﬁ§%b)/or%@ave}%mg the

I n one enbo environnental s
itneerisioadfiuid) at 0Bk dPranere lppationgsat astnaandh gayoriipiasead, the gap

AA0E" HePBadd WF the Dpficdi SRLEMLR! 1é.h%$na/donmfmt9@.ns on various
environmental systems, see Provisional US applications 60/462,142 entitled
“Immersion Lithography Fluid Control System” filed on April 9, 2003, 60/462,112
entitled “Vacuum Ring System and Wick Ring System for Immersion Lithography*
filed on April 10, 2003, 60/500,312 entitled “Noiseless Fluid Recovery With Porous
Material” filed on September 3, 2003, and 60/541,329 entitied *“Nozzle Design for
Immersion Lithography” filed on February 2, 2004, all incorporated by reference
herein.

Referring to Figure 2, a cross section of a lithography machine illustrating
one embodiment of the present invention is shown. The lithography machine 200
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system 26 and the conponents of the environnental
system 26 can be varied. In different enbodi nents,

W b@4e9087T onment al system 26 del i vers and/ or | P¢EDR2804/001259

imrersion fluid into the gap u5|ng spray nozzl es,

ele o-kinetic s por.ous 20 te etc
LS OB ASSPROHT A Haps asrer kya?‘aﬁ?@bm?b@es 2 Wafer
tapeWAsand #Mafdradd Be6. The wast Eiplecioqt IB%onflgured to support a
envi ronnental system 26 can vary. For example it can

Wapledes ﬂw&wmﬁ%\ﬁg e o7 e FA%C%@d@F theppriiqabaaserably & An
HvirBSRentasy<I&R- 26, BUFrbiRin Rling FH%eoﬁtFEﬁPés%e%bl)f HG' id LR¥§4E upply

can aSSISt I N renDV|n% or scavenglng
angrremeive imegsian Auidoiie ferm s @2n belEienike mafefrm&e@d the last

Jggﬁal‘@%r‘ﬁeﬁﬂéﬁ e3htickNEs SR ﬁaa@% k gqtal %:Q;@Sné’é g&sm 216,

tircal asse 16. For itiona on- vari ous
inplvding ramsafer| Ioggl@rt e, (.ee@ mbol)i 2ideral aligsmenplivda2dbfis., 2

AR S0 e RS JAESAERY, B on

veafer tabwcmmmamengwﬁy stsenorthwafar c Khigiis fyp®yadly encdroplished

|
JSHVERE! st IckBePR BB i bl e P etar e SR Sog water table
T mSaqUeMWethmécopdlvmﬂerdnowmmﬂm pladed 3ﬁfb3ﬂ1earvaier chuck
ﬁ% %@%ﬂg %)t?gn ;tﬁe% é@g%eﬁééﬁlﬂw QQE%SEOSIQ?MC{ unc?er the optical
assemb@o‘rﬁa:brethehyafeefwkem here| n. Referring to Figure
: f
C1 1 SuilDis SR o wate gRo8 R0snElERs anumersign fuid
lggréti/h@rvumog é ; étgréiT %zfétg%(t) 4ispctm/ 3 ?g\g@hltﬁﬁmaﬁﬁgm t&e\ﬂ@me_rsw? fluid 212 in
| NCl Uaes (0] | .
TRECOAR A aGant i 125t Sp e CRERBN B {resercahaseenibl 18 guring wafer
eRéRinge! AheamAttsidAdIuR &@ftﬁhméhﬁ%t&@@MTﬁ@ud&f&Ead 222 that

tabl e 204|s confl ured to support a wafer 208

#ngdiseend the yaderoRbiRof®d- p éd@?oﬁﬂﬂ%mb@ﬂw%z‘b prpgded between the
?%8 &3l hdlfhe Whfer %%ef Wﬂ@ﬁfs‘éd 3 %hsaa@@ne BH& fz‘QQ”dTH&lwafer
ptical assenbly 16, is used to supply

ﬂmaeﬂt e Batasper BudacE hch dencoplangapiti et susBetdide wafer
as 8 Hg%%g?ﬁ 4188 hEQ%tﬂat ﬁﬂﬁércvﬁllrfa‘éé AR is %Eff\ggr QRE HePlipper

I ece exchange sy St
isnfheeddinipeavatar tabld a%end mew(afer@rfaaer diretpadazi?? wrarranged

BUEPITRE AGL BB s ey Ty RS89 [ 203 sp ot e
\wamersidrablid 21’24|sa1mldvairﬂpltmmeert thel whfea taldle #0d avad ére pad 222
Mol BahEB; St S SRET RSB e WAL ase2dE brineas in the
wiéetiont ablagron2 026 ﬁlbﬁﬁqﬂt\eﬂbbd 220hes pesitotedvander (otoptical
Sélggg\rﬂglyl% iﬁlpafgceedo hteowggér ta}Mf‘e 3_64 malnlt<ammg the fluid in the gap or
maintaining the size of the fluid gap. After the new wafer has been aligned, the
wafer stage is moved back to its original position so that the pad 222 is removed
from the gap as the second wafer is positioned under the optical assembly 16. In
various embodiments, the pad 222 is disposed continuously adjacent the wafer
table 204 with no gap. Vertical position and/or tilt of the wafer table 204 can be
adjusted so that the wafer table surface is coplanar with the pad surface, before
the wafer table 204 is moved out from under the optical assembly 16.
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218, aligned using the alignment tool 220, and then
posi ti oned under the optical assenbly 16 on the wafer

W abheod0s. Wth this enbodi ment, the wafer stBUEIER2061/001259
includes an imersion fluid 15 cont ai nment syst em 214

that is configured to main ' 12
MpntenRooRg 9Fh BESREN WE Ra6 2% AR P GHBRORoasiBy B T not
Wit G % jBEA ngéryexlsﬁaﬁgé bp&ratéi. eTl'he exdrangan bEhiarge enough to
i mersion fluid contali nnent system 214 i ncLudes

pg%f @and the

poeintainathe imMergjoacliig 4 'KennieesPacsPeiwsen tha
\';\BEP?%? lasgfibly perOd’drﬁ@darPQ t oberatibAGr 223 a8\ detant operatlon

stage IS used to support the pad 222. The
mmsemefai@ne, @mrtwééh%afaaa@ccue\@srbysﬁbef'wr%ﬁﬂ éiwoﬁ &12 may

Pclnag shpﬁé#%@cwfy@c\ﬁa@bé&@zwer 208. The pad 222

upper surface which is coplanar with
t he Lﬁqd@rmg darfigwe % ande3Bvad @fOSLSa%ﬁC@OQWdaﬁdOW [fewn view of

%@qﬂ%r | r§18§ dih Tc%‘??pﬂ‘@dm%gi%né $c 9% nﬁ%r%ﬁﬂ&dlﬁwamﬁ)f the

a very srra
;sreseritanven’ll@n ie nghevai. oThel lilheprapiay |nwd1\t5\¢a58fé imydgsean optical

th b h
@S@Em\gﬁj (S ﬁtﬁ é%t@ ?ntgl %RE ﬂggae@%tgwééﬁ \gé/rgfégtta%le 32061 6and 2
WSfemgd 308. ﬂhe wader Eblﬂ 3 istconfiguned ZP8ipporitehwafer B8 (or any

22 t Ly
Bfer ke b 1R ios andibifie w85 Rl g b ety fmpntal
%%ttérh@t&ﬁ&prrﬁﬂlndlmrtmé gpmahb@stémblgl e C;S)fusétﬁléo fsupplgt ar@premove

er as
ramSrsipedT B2 GO e ayar PRAreeoBR: Waie oD, H T B rost
%%%a{ éleﬁféﬁ@d Mﬁtg\e%tfcapmdmlgae aswbhepises eﬂchambesrystesn 316,
sitioned,_ un ica
Bk el leaer s Sbas AigfTEaneae his ARG B femove
i \ReenBo4 BR thelvafer theiBl 34244 wptdaenmmaa se\iehcﬁ waaér This is
position and/or tilt of the wafer table 2

BeouRiatecsing dhe WRter deacr St A EORE HEavaTe Sapframne wafer
Wpfd? guﬁge@%ﬁgi]%é BonPRbRY %ottshSWWF‘fs%ﬂade@tﬂrﬁo Wwbﬁer chuck

moved out " T| under the optical assenbly
am@@mge@wnsdm |eBgmmaﬂbME§©0 sk W@aunﬂsrﬁ'@n?%@ng%me optical

Pgée%% eASPB?SlZIﬁgSt o W?wﬂ% hgak s%‘{'%?'ﬁ%tbfrsl@ﬂ §re'"9§ed to
an

r exc O erati on.
ﬁﬁﬂe dizen wla&anaasgeb@rﬁﬂzgmcmlngrthe iaderriablRe3 04 anst wagaﬁ stage 306

N U L0558, 8 R 22 e, o

ma@rs Befeah bepaydypenf mbtdrs, sucbse hoperr rabtoon gptagy pwtars, voice
of|th§ ar ?a occupied by the imersion fluid 212 may
(R O YHfCpper surface of the wafer table 204.

The immersion lithography machine 300 also includes an immersion ftuid
containment system 324 that is configured to maintain the immersion fluid 312 in
the space below the optical assembly 16 while the wafer table 304 is away from
under the optical assembly. The immersion fluid containment system 324
includes a pad 326, a motor 328, and a control system 330. The pad 326 can be
positioned adjacent the optical assembly 16 and the wafer table 204. The wafer
table 304 has a flat upper surface which is coplanar with a surface of the wafer
308. The pad 326 has a flat upper surface which is coplanar with the upper
surface of the wafer table 304 and the wafer surface. The pad 326 is movable in
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Referring to Figure 3A and 3B, a cross section and a

top down view of another inmrersion |ithography
wora@hiops7accor di ng to anot her enbodi nent of t hBCT/IB2004/001259

present invention is shown. The Iithography machi ne

300 includes an optical 10 a mbly 16
tassxemmde SoRCiane: UG e dRota Sah oNEE Somealedniy e contro
% e 3?6 A%Re ﬁ%@or é%ecé’?@lﬁeeén %b%f %&%s%féé}%&ﬁotb% 322.

ppor or any ot her e)
Thedpad t326 l@mpsi&gne(bggé%’my qmlcaLAﬁssgmply aﬁn\glpﬁrhﬁhe wafer table

use@ﬁw%r S%t{/er ?d@gqé lea '?r%n?ﬂﬁélé}athe %ﬁm%erﬁ@l’y "I@ Durmg a

imersion fluid 312°f
whier gaghengenwdnenvaie tahdﬁ éﬂ4 30B/ssrevavhisomdiie ropﬁ@@lta%gmbly 16.

ghbgi%ﬁ%%%}gﬁgtcoﬁ{ ?It%ge%g%ﬁﬁadlre@§3ﬁ%%¥io} (28'%0"\96% Pad 326

nge sys | oade
ok dimesl opiicah BEgpmEint1 6t ceflacd@D thel wa@oiﬁhl@ aPed Tine pashdfethus

Rﬁ%nﬁé@% im%%gs ?Fb';ptg#; 3%{\@&1;%@1@ ag’ Qﬁ]i'dl Sﬂ1e z E ém?a‘r?] gas'ts%rgbly 16.

Medrahe hewdesfer3 i ez alignee uking tkm{almnm% idal 3201 the wafer table

L Grrpoo Sfork R RSP TPl TR E sElnel b ghg gonto

Hfsitdi 3BLealiretisghaemitol 828 ta3frackine ptdde‘i?aammth@ aep, preventlng
ustrated.in

der the .opti.cal i

IpPtrapscer e dEmesp ool o322 e EEs Peh4Ts Sfiagon. the

Mmﬁt?l s??érﬂ"@f%m&@é‘s tr{éc\lvu’gzr Reblé Be4 f\aa? Ethe Sawsesammdarsmau gap
r stage | eqr

bienp topdaie fhe S ARG Har Abodts WIS RETBEeng d1p below

bR astical ¥enly m@t AbFes BEEIEeASthbI WERF t4BN 304, ar’fthriéf ad 326.
notors, voice 25 coil notors, etc. The ipmmersio

Th@ irogessory flwg qantainment sysiem i34 thus maipfa %@?émm?r sion fluid
é‘frgm ﬁ@{@%g'dﬂﬂmﬁg‘{/va?éf%x%ﬁéﬁg%“ LGS eh?oo@ﬁﬁ%ﬁtgfhé%féptable 304

mal nt al n rsion fluid 312 in the space
{the veafen stape 806k @b \the @aghd2% ateh ewoabl@rsetpamtelysé’ne@ore the

?/%@F égﬁlg @ZBLﬁQqﬁévaweefrgé’lkq@% t@%%l i rdion ﬂ]féj MQT%r ﬁbﬁ’]‘f‘amed in

contai nnent sys cl udes pad 3
trm spad2detweah dhe cpadr ORG syt dne BﬁmcalThéSqml@ly 312@3 cﬁh vanous

SR LG8 AR U248, 8500 L By covo
gygiem Ut Earche MBgdated;mdxﬁmeammTftrOWBymem usedftacentrbl ’ﬂwpenotors
195 S ) e T S 302 R R S 7 plon

3Rd/onti of Btleddtf e sfuhé acder table mwrmtﬁelrmdrﬁ%a’mbye beradjusted

10 WO 2004/ 090577 PCT/ | BZO 4/ 00125 d
AP RO NETRITARG SLHECHR P18 VIR B o8 :bTEPobegie fhy wafer

tdMfe FOMbU&d out from under the optical assembly 16. The operation, in which
the wafer table 304 is away from the optical assembly 16, is not necessarily

limited to a wafer exchange operation. For example, an alignment operation, a
measurement operation or other operation may be executed while maintaining the
immersion fluid 312 in the space between the pad 326 and the optical assembly
16.

Referring to Figure 4A and 4B, two cross sections of an immersion
lithography machine are shown. The lithography machine 400 includes an optical
assembly 16 and a stage assembly 402 that includes a wafer table 404 and a
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system 330. The notor 328 can be any type of notors as

well as the notors 322. The pad 326 is positioned
wapaentshe optical assenbly 16 when the waf er PEDIB2004/001259

304 (the wafer stage 306) is away from under the

optical assenbly 16. During a 5 wafer exchange, the

waiérestag%lﬂD@ @tmwafﬁré@blg%@ﬁ 5 eesriguresl tsUpRat ayeaferdfig (or any

s (R U PARAY ynblyOThtel, peskpl 350, K ienmenta
sas’eenﬁﬁysu:ﬁoundm thei mlcahessmmtéy 16ats| gsghH® supply jgad remove

lrgxﬁ'gerﬂﬂrgzlruu{ ﬁt@'fﬂﬁn ttl’?f g'agnt%rg/}egﬁ‘ téé %%?3388 thfh% lb%r most

e optica ter
optitelrelérasnibefethe apiicad wsembtygﬂﬁ ha vadzrkgnm@zqheoge Bgﬁem 4186,

5o ikl 9% B SRR o g o rrove
tg% gtefén 4@%2 thecntifer :ibi;;eé m)f and 3;&%20@; ;‘fr\:ﬂﬂ‘t(re as?cdsr‘miewgbd This is
Pl e GeanderioRtes B o aei R iRERaE diBliea e weter
thine 4020 %mweqa?ﬁtyg Ehse3§éboﬁd\x/%’elt (ret vAdwen) lzqivii@;ac;edw'{to g:‘mlwafer
ik 318, bedrrabs® BT sl e pBe o PRp Bonshtnder the

dytiavustemblyer e iIIQﬁFat@@ﬁﬁh’é'F&’ lﬂcézwmves bet ween the
waf er_tabl e 304 @'fﬁgf_ﬁ, f ad 32 rsion
T

cont diNRnBIReErSia! é‘gh‘ﬁﬁl‘wpa?'ﬁ% "1 Snﬁ‘ﬂef@mﬁﬁ‘on fluid

Jdnwlﬂneﬁtlé’ysténwnn meatggraoﬁwuréw tOVRlaftftaiBXBE #RBRrsidMAILIAISI2 in
enmbodi nent’, the wafer table gtemerstae

tbﬁ $pasR belew @wpap@l %ﬁ@@ﬁ@iy&@@ﬁ@l@ he wafertpbleefQsr g, awqa')efrom
\p@fﬁ? éh%%gklsax?%%ehmméab#ﬁe flﬁqﬁ«@réf.owuhoe chiGinnere rs%% 424

_ I's maintained in space between t
lp@lud&ze paddtAone fispi glamp 48§s1@ﬁw9d 96.the qpijeal |a§a%mbly "6 and a

% JERS 91387 prbliGed BKScH \ter HB% geqt r\l%eﬁ')(ﬁé fAndRfbn fluid

€ a sep arate contro sys emor it can
41r2t zsgb@:weamtm optital assamblyl 16 yaodethe usafer table;dﬁﬂr(@r thehwafer

BOF, gt $24 3, G LY U 11902, 0Bty e
4(asWhen ¢heolvafeh ablefl 4 lstaafaﬂyefrdfﬁmanpltldahesqmmbly’s% fongxample

it Rt kbl Tl Ba o B USeRE B he g gavle

4% ﬁm‘.:/ﬁéldmyt thé\r;hm dlmdﬁ MZBhe n@hﬂaﬁﬁilheamrbs . by fllE 4 Thbetween
er

SRSdba ey AL LSSl SN Lo

diRfaRe WeHicH nsee@amgwm@eéma@of thewaA%0408. e Thapad 426 held on
al i nment operati on, measur enent operati on or _ot her

tBBé’Yaé?r 3Rl #go Eﬁ%@JP@HpWT Justaggiwhy lﬁ|q96|9ﬂ1ﬁ@W§b the upper
édﬁé‘%& Sdf QRe fv\)a'ﬂf’el-rcfaghlz24(',14naﬁd1 ﬁ‘les\ﬁéfé? sgﬁ&&@emhéﬁ%rﬁaﬂ\e&%ﬁnersmn

he optical assenbly . Referring to Figure 4A
m4zq$ndt viafee 488 scasele |n@m@dolﬂndﬂﬁ th lgaloaﬁsembly without the

immersion fluid leaking. In various embodiments, the clamps 428 and 430 can be
vacuum clamps, magnetic, electro-static, or mechanical.

As best illustrated in Figure 4A, the pad 426 is positioned on the wafer table
404 during exposure of the wafer 408. The second clamp 430 is used to hold the
pad 426 in place on the table 404 during the wafer exposure. During a wafer
exchange as illustrated in Figure 4B, the wafer table 404 is moved in the direction
of arrow 432 so that the pad 426 is positioned under the oplical assembly 16 in
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l'i thography machi ne are shown. The |ithography machi ne

400 includes an optical assenbly 16 and a stage
w@s®enisy? 402 that includes a wafer table 404 pemMIBR00410D1259

WD 2004/ 090577 PCT/ |1 B2004/ 001259 wafer stage 406. The

R G VBER D Yok o e o e Al e pac
?ﬁgsgﬁét \I\v?f;alfﬁ tabin4eig rte@agemmue flsj/sllaenp 428, clamps dﬂlmpadw@% to
e BRI A6 ' g e T, AU PR

R EplidH? ab@éﬁoﬁmly IPRG te Wifer 868 isabehangedf Attdrahe pewaedfer has
assenbl y A work piece exc

HeRDIAUENH (6 WRIE AR ABEI MO G Er oG RERETS ggpw 432 so

tﬁ%&he 'n%v&ﬁé‘réf Bjﬁo@ﬁhoh@d LRIBIBe obie) a@émwoanomame motion,
waf er tab Bacelt with a second

itvafiest p@mm&%wﬁnegwhw s g seReNdalRBIP 40b7R4IN Rfs e pac
@%Yﬁe Wé?ﬁr"é?&@ 1040 fiUmboEment @e whRPkaISAd4 is freel

ubsequent second waf er (not shown) is place

roovable weulaﬁfea@aom@%dﬁ GEREEERY BRITGHEPTIR1ES t he
al i gnekioid e%g?é’d%r%gnt%n fhel cf!fégatﬂﬁﬁ id WARR Qhél BQ@HZS I'§c:zlampecl by

optlcal ass S il trated in the Figure 4A.

thbefirstroianyd ci28| iis mogiapieg ivaeniyne weisr @X§Ban9ﬁ:|°99@§loan An
d

4R Phardha, PSR Lot R Al aton, an b

@{matedbwhm\/tnehmmﬁsmaﬂum%anﬁlnyalmalnﬁldu inghe 1spag@petween the

SRS BB OB DAl 08116 gsen Mo e

d:lﬁl?b%Can pﬁJcoblrd\ﬂﬁed anfthe §tamné aﬁmrmBerpfﬁlmDOdel@embet mm the
I C asse
SRmprBo, o Pialiced e et TGS ik o be b8 o heia on
3 gq4d%(agrréa?ﬁmbbleotaent ﬂhaarthasttaﬁa‘abs%rm% gﬂl the wafer table
e wa

secorﬁg‘éﬂeaﬁﬁ)aa%gé@ﬁe &%@@N%ﬁne %é’f\nﬁ? glﬂ‘se{%{ﬁlt\gm a%inmersmn
WASga n%ﬁ?syﬁéﬁfs abé&ldmg‘%@étheﬁs efYlifidrmsof the presént idvention. For
asse vva]f er exchan

O

Bpciata ERICIROATL D901 of 6t HER STPoF, WrarRE AT gpms, see US

{Dﬁ%é'n? No4%426@nfbd1§&diuéypé@ﬁt Kbr 813460870 AR fartse lgqjernhanea the
e inmersion fluid 412 between the optjcal as

disclapdreshia i Pabet Moo 612626156, aBf USoRaleas %Ofgg”m 067 are

\%g?@):or%gg rﬁeﬁg ngl‘g‘?éﬁlgéeh < ?}S bapaEmbbdimeAtsS & pAE %f (Afaférhéiages

on 25 the wafer tab
Wb ahd 3V 2f aratshopper Motars £H2 afe ¥sed & wa?ac?fapoam%the two

R{?ﬁ 9@% ng Wé?ﬁ\gipg 8?!@'(%1@5%@&?%%9& nﬁﬂg&s%ﬁ are used to
witlve ror4d8itioarthd stages IS d raderVVS2en dipe |veﬁ|pala@@ﬁgm y The motors

ihou 5‘6H are used to alternatively position one stage under the optical
assembly 16 while a wafer exchange and alignment is performed on the other
stage. When the exposure of the wafer under the optical assembly 16 is complete,
then the two stages are swapped and the above process is repeated. With either
configuration, the various embodiments of the present invention for maintaining
immersion fluid in the gap under the optical assembly 16 as described and
illustrated above with regard to Figures 2 through 4, can be used with either twin

stage arrangement. With regard the embodiment of Figure 2 for example, each
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i mrersion fluid | eaking. In various enbodinents, the
cl anps 428 and 430 can be vacuum cl anps, nmagneti c,

we@bk@an9ssst ati c, or nechanical. 30 As best il | PCT/IBO@HN01259

in Figure 4A, the pad 426 is positioned on the wafer
table 404 duri ng exposure of the wafer 408. The
yefersiage §Wﬂ 23SV ofseitihet Bigned BAtASB gandbel a®dified gb irobude a

&gptﬁ% J 39)41 ﬁ*\éHb{é Ji‘eV\\/\@ﬁf l%haﬁf%otﬁg reir}bé)%%ﬂ%f ‘?—'lgure 3,

er exc e as rat ed ur é
\naﬁimletpadl @640¥th>rs32ﬁ)wed controlreystinn 660|could lof userd adjacent the

%éﬁl ca %ﬁél Iﬁ y'ﬁ'\%go ﬁ%ls\ﬁf%&f%g%t;[ﬁ%m Ehe stage SW1 and

SUV2.| BR0QMheGibRE8hemkiage v the SMIL ere #0fs sWBsed, iespad 326

B BP0 O PR B8 S oh g 2

bEp $ha lwtlmdas’rh%(hbly)‘let heEireily i wied ties seniddymae:. olAfFlg@re 4, a

fl 412 t d
ERthpbieciions JBT 6ah b rrede R R e Biren STeas Rilipead S
Afé &rbd bwapyesy, wed pad h%lsﬁjsbqeta rédihigiede ifhRrN8h Alid in the gap

d he direct t 432
20 I 13 FIGHIR i or ON<tro@PE 5B i ctme it eabad s

amaEdl ynto e Araféotabll 6n RS ivRifer stb&@ tlﬁétf@tbe%gﬁ@%’po‘!;%é In this
is rel eased while the second cl arrglﬁ t\[\lﬁa gain
4

anps
f1R8NEadONY 28 $1B9IEnBaGF eheqdes) for $tAges WsTand we2

t a r-eel
ahﬂ'??gtlgﬁg apsa%ééfglg@clf gélgﬁva@Jeese@Qﬁd bﬁdgg fciéﬁsa‘it'soctf@ﬁf %s the pad.

10 | nRetaring, do drigwe; ﬁéntarr?olot ﬁ@wopwem obra, twin &hge hithdgraphy
H%hﬁ%ﬁllus‘-’tra%?%ﬂ@‘énmbdlrﬁ&ﬁ gFasétlcﬁbac tpflgs%’nt Iﬂﬁleﬁlt%n is shown.

a wafer exc

§ thiserebedigiest, aﬁhe rmersiondidhagraphshsystgre 6a0iimalydesrfirstrsfage 604
?ﬁﬂie%e(%?grﬁééé)ﬁog athe iy c? %S?%ta?éj mdTkd §n HEx 'Jﬁaetsdlrectlons by

I S mal nt ai ne aceé betwee
otors £02ads dnib leynbbeinaerd, thlaestqmst Gm&m @maaﬂrxéni:sw\febare used to

e 15 cla 428 can
cbriain fie W< A i o5 Wap Bof s 2 SRb futne Figwe, the
fmsestagbeﬁm ldfpﬁsmameobmdmrdiw dptitabassenebinabevvhehagie tikitbfor the

ad 42 can _be h on .a abl e nepber ot her

b, PRfe "G Rationt) thelBotde B I uisthip BeSkip thesecond
sliagle Gﬂee\MihOJ‘ séwmddlvérﬂ(%l@éﬁ atjecentsthadmst BBE TN With the two
litho cordln to ot her enbodi nents of
bies Poslited e Ry iy sbdisnind) i soattinupes patansd The
m@ﬁir@tGOQnar@fthélﬁl @isbiVtd) nfdvadfe ltivb *'S%lje%pIWUrﬁé/oﬂ §6T¥hat Stl?}@ second
US Patent No. 262,796 and US Patent No.

plage §P4&P?§t'%wﬁqr#@jopttcﬁbasw o8 and she ﬂrsusag@tsem longer
Diderbihg CoptiéQPasiathiiS 16aTRIM When feFtdt R0k Bike is moved away

from the optical assembly 16, the immersion fluid in the gap is maintained by the
second stage 606 which forms the substantially continuous surface with the first
stage. In various alternative embodiments, the second stage 606 could also be a
‘pad” stage that contains a pad that is used to maintain the immersion liquid in the
gap while a second work piece is being placed onto the first stage 604. Similarly,
the motor arrangement shown in either Figure 5A or 5B could be used.

Referring to Figures 6B-6E, a series of diagrams illustrating a work piece

exchange according to one embodiment of the present invention is illustrated.
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i ncorporated herein by reference. In both enbodi nents,
a pair of wafer stages W51 and W52 are shown. Mbtors

wGB4mvs7TUsed to nove or position the two 25 spEEBROVBDI259

and W52 in the horizantal directions whereas notors
504 are used to _nove or position the stages W51 and

igpre BBishews & wates ongstage £04 After RPN IS Completed g Figyke 6C

v grdsé@dnal ét@gé‘@bBWﬁ'dbn%? (& F?rﬂn@cﬂlﬁteﬁl a@“acémyiwmtths first
optical assenbly whil e waf er exchange and

%ﬂaggrﬁ%n'&md% tb@r‘-’rﬁ??ﬂ‘e@ﬁ&?ﬁ“ﬂhé6ot Rigure %@'@Wﬁl\ﬁe‘iﬁaﬂ% taking
ﬁlé@é)sl% e sé&ﬁd‘"@t&ﬁé coBAE pdshRnedtirkRl tl?é%%ﬂ@ilyas%@m'bﬁl 16.

onpl et'e, two stages are swapped
Elb@lhe i Figees GEi @erf@@e@é@g@l@o% moesd AepY fr@@hﬂ'leg—\mﬂa@ha@ﬁembly

ﬁ@eAg Yk OHSRARP l'.i‘rreé & alﬁ@lpﬂ‘%st%tsté%é\é?ﬁd é’rﬁj 685 provide

mai nt ai ni hg |rmer on flu
dptantinbiouss serfatey uneeaiheiwbmlbeaseamjy 16 ldugng a densfer, thus

ﬁlgﬁhﬁnl}a@ttﬁe rﬁrgglrsﬁjon cg ié}gtHéfg%Rg Iﬁlﬂ‘{ éﬂgg\?@ﬁueﬁgggg@ﬂ#ﬁ% gecond

sabe 606Nt p@bl S‘E&@Jr'éhlﬁ sfage, bmayﬂrecowdiahso 3= WOrk piece stage
%09 ? %?7 PCT/ | B2004/ 001259 wafer stage SWL and SW

he igure 5A or 5B can be nodified to include a
pad ZEZthawdrlaU$amboditmam‘descrm.ald&vehtrreegm datt (betrhade of a

TRBR R Poiefy b @iidsosueslind BRoticed el Beafiy s material
mayladsd bassatet lwithIBeflohrecpriing #Hother embabinterts Pibcadige Bf the
ard b ShpTRa P et I o ep e o st By gaimBg s andid. In

mwou@ ebbdeimdriie degdrivealabass efiBlsyrfaée bﬁth@ﬂbﬁto?itlﬁaltél'@ment
rsi on fluid ?1%@ bel ow t he opt i cal assemply
epLica!t #SeRPNe tBoi Aemiasly HNERI Enmersipn aendaen\amn@ent

D&t gﬁﬁgf&%tbﬁ pa9did bk (BY. tA\Ratdr fRarkdyen st age SW
|§ﬂe S aretol gsvva pped, (% aa Al:ZGrWS7 used to

o nt%ﬁmwt)wth&aieréncan ey fahrlqaﬁ%d géindL dheisabove  described
§yshdiad F g} % bec%hQ%Swﬁ%en O‘B/hlﬁ l%ﬂr%r 7Rang QH{)'?@H the work

exposur €, is clanped onto the wafer table
pinee mmtloataag@effhman@ qﬁ@ra@er@bpwé&idesw%u Next, in step 702,

%@iﬁ%gg( det&@?ﬁael t ét?enq"i’sd éégﬁ'@ueg@&r&ﬂgé%tﬂﬁee Pog&ll’oﬁ%%%g%nmg

e nat i ve escr |
stepcandt! intaappradel steg 408 @wat&resj mesletftoen padicoRefatenal n@he onask

FRR Be8hedt 88 992 Koo il D BBF i PREITE s
hhe phetwéithbgraphgndyistem i desshiosd. herématbd\nesmeg‘omidm with the
es

APSep IR oL BB Shof ket W scembie
(impigding the azing prodess, dionelig pregedy and packaging process), finally,
the work piece is then inspected in step 606.

Figure 7B illustrates a detailed flowchart example of the above-mentioned
step 704 in the case of fabricating semiconductor work pieces. In Figure 7B, in
step 711 (oxidation step), the wafer surface is oxidized. In step 712 (CVD step),
an insulation film is formed on the wafer surface. In step 713 (electrode formation
step), electrodes are formed on the wafer by vapor deposition. In step 714 (ion

implantation step), ions are implanted in the wafer. The above mentioned steps
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10

15

notors 602. In this enbodi nent, the stages 604 and 606

t hensel ves are used to contain the immersion fluid in
w0 4920377 For exanpl e as shown in the Figure, PEEIE2004/001259

first stage 604 is positioned under the optica

-assenbly 16. Wien it is time for the work piece to be

Techatd éum theerapiooessigpsteas doruwaigrs duiyess Wafespregrssing, and

T e N S

si deAby-enche stageeyofs viafemnpioaessing, orwhen cthet i ahoyagnentioned

surface.. Th tor 0 t . Y, .

EpbisReSsng Biaps OiP 80 e rolthStch il dBHig iR g Rild Steps

278 $iblefenttt] eDutintepaxdipracksiag sisb liry sikp 748d phblerdsist Sormation
tage,is no .l.onger ,under_the i.cal. a ly 16.

S0 Bnrend® Bplad o hartbe ML et TR IE o PG stem) the

m&wnt@gég by uks wdrk @:jéc@ﬁ@ m?eggo ﬂ:ﬁﬁl@si@{] 'r.;r][e tif‘@itgﬁﬂtehﬁs of a

mai nt aj. n t he econd, st_age iC ornms the

DAl P WERT: TREGIL Sleh 7 (oSl g ier s TiarexpSed water

i§ldag8lopdd ararih Qusp 78 @itdrid Yiepk e diketthan vdidise pRB@resist

stage 606 could also be a 30 "pad' stage that _contains .

(GXpRE$Y: Materiel sydRer)t FermmamnVar noy ﬁ@hi'%ﬁ%i%?i) |7iﬂ§uﬁpgoﬁ°ﬁes‘3t

feRR vat@Bp)MIhhetels 59 GRBEbredistkeMaffi®y afferRebigy RlrafRded.

onto the flrsp stage 604. Simlarly, the notor )

ar r anfdiRiacireyibhgiterns aierfaERedby (rRstition of these prspresessing and

ﬁqgf_groclgggiﬁ%g{eg)g to Figures 6B-6E, a series of diagrans

' g

strati “work piece exchange according to one
enmbodVhinthegrartiqwar ithegearhyi maehingsors $|39er ang disglosed herein is
iy S04 S0 FELISSO 0 RIRI, o8 SRy i
saedsitia hehundarsiond thatdigie na@elyi ilusiativaof theopresently preferred

) , | . : . " t .
SHESSIsENE ot e LRRAR ol bide b Pl o 3ARACE G MgBaiis of
¢amistrocfionpbadesign .herein t¢hewnecthrad tietrage d886ribexl in the appended
&ositioned under the optical assenbly 16. 5 Finally,
'ﬂ”ﬁrgure 6E, the first stage 604 is noved away from

the optical assenbly 16. As best illustrated in

Figures 6C and 6D, the two stages 604 and 606 provide

a continuous surface under the optical assenbly 16

during a transfer, thus nmaintaining the inmersion

fluid in the gap. In the enbodi mrent shown, the second
stage 606 is a pad stage. This stage, however, could

al so be a work piece stage 10 as noted above. In the

vari ous enbodi nents descri bed above, the pad can be

made of a nunber of different materials, such as

ceramc, nmetal plastic. These materials
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may al so be coated with Teflon according to other
enbodi nents. The size of the pad also should be
wa@ edoftiogisent to cover the area occupi ed by the POTEB28040001259
fluid. In 15 the various enbodi nents descri bed above,
the surface of the last optical elenent of the
Wbt isaddaimed @bl y 16 i s constantly under inmersion
fluid environnent, preventing the formation of a
fluid mark (e.g. "a water mark"). Sem conductor wafers
can be fabid gaieekulSddisbridify: above described systens,
by thé process shown generally in Figure 7A. In step
701 the wenkoptizal psseebly dopfigtredricapi@igst moimagecento a work
charap-éc%r.i stics are designed. Next, in step 702, a
mask ?reficle) having a pattern i s designed according
to t he prewstagesastesibhninatydinst 2 porkapidcs tekde panfigured to support

step, | rﬂglqee [l material. The
nasktgéﬁ)gltoﬂ(eerg@éegégllég%e |P1E’tict%g%§5fwl¥’§a9@xposed onto the
waf er froensmeerdios flud syspm/Odnfigoyedatqkobsibntiaiggnaiptan an

system descr i,bed hereinabave,.in accord L th,the .
"25 gIBLGHen NG FiEGR ar0 s oAl are o bl sttt gk piece
wor k tabledembsediaweyrfrbedcthe (Opticdl edsargblyhe di ci ng

process, bondi ng process and packagi ng process),

finally, the work piece is then inspected in step ‘
606. 4igu R a i leed: : ; :
exanpl e o:‘:rﬁ teha?pgt)%‘é/%b@%ﬁ ghg{jﬂ‘%}%@ élﬁ@%@@ﬁé}fﬂ@dccgggamment
syfstefnalooinpeisésng semni conduct or work pieces. In Figure

Sur t ace & TRedRed BELBREVBHERLRe ) 2

i nsul ati oa $tagenassehblynmdvemconfiguret & nsavef theestage assembly

T or ned R HEE RaRar a5 tOhst FincEhCRE: ofoBl HEEPRY B fpaintain
(i on thé mnarsiat fluddinstheap. i ons are inplanted in the

waf er. The above nentioned steps 15 WD 2004/090577
PCT/ 1 B2004/ 001259 711 - 714 formthe preprocessing

St epssnf or ﬂ“@faﬁggra%géfr@ai ,%he%iﬂ‘%ﬁe?‘ﬁﬁlﬂgrsgmw s%stem further
sel ection is e at each sStep according to processing
caroprises reefinst clamp @udipureddgenald theapadt agiacerdsbé mgficaltesaembly

o e TRl P P BT ocessing steps 5 are

i mpl enmented. During post-processing, first, in step
715 (£hot oresi st formation st eg) , photoresist is _
appl i%d t dha appreatus éxlaimi & wherginthe {iisk plasin & Beepgnically

v-lgﬁ@t' ; [ece is used to
H@}}eso?@% }t?%e |értf(?&ﬁ?d gaai{htg Zt#{t]ﬁ%l}%%%gm%ék (reticle) to a
wafer. Then in step 717 (devel opi ng step), the exposed
waf er

5. The apparatus of claim 3, further comprising a second clamp on the
stage assembly, the second clamp configured to hold the pad onto the work piece

table when the work piece table is adjacent the optical assembly.

6. The apparatus of claim 3, further comprising a second clamp on the
stage assembly, the second clamp configured to hold the pad onto the stage
assembly when the work piece table is adjacent the optical assembly.

17



is devel oped, and in step 718 (etching step), parts

ot her than residual photoresist 10 (exposed materi al
w@ohaeesy7 are renoved by etching. In step 719 PCT/IB2004/001259
(photoresi st renoval step), unnecessary photoresi st
remaining after etching is renoved. Miltiple circuit
patterns are forned by repetition of these

d . . . .

Pt Tout afhg SeRBgtubAs SRR A SR aE BRaRe ailibuf Soffawse to

éﬁﬁgﬁ'tlﬁb 'pétwljI ﬂ%n{ﬂﬁblw%m@@dﬁ tabm;] isctimirag Lno;vgdtemayofmq)redhs optical

an rovi din e a erei n_be

@ew%wwd%ueg@%w PR ARG MR e PRI AR Jangoptca
%nfbfgf?se”t ly preferred enbodinents of the invention

an a

t nolimtations are intended to the details of
construction or design herein shown other than as

descrj bed_in _the ap | LS . : :
pCT! 2001186 RaeE TR A6, il gnd SectloRib WLbHiGured to
A iclsad abethe wWogk pRcaralipts beingasewdoaway from the optical
confi gured ro' t an,i e k ' " .
SAGRPHLSP oL St B TR APV SR el Setef e
toptical RBSEMDIyt he vvork pi ece adj acent the opti cal

assenmbly; and 6 an imrersion fluid system configured
to substantially maintain an imrersion fluid in a gap

adj aggnt  thg agﬁtﬁéi@é R WH@P&H tf@%la\f’ﬁ}f Eoﬂﬂbﬁé%é% o@e of the

tabl €"i s noved away rom e optical assenb

Fplmwiag typesbf claeips dacuwre mgmetmeelmﬁmtg% @r maﬁhamcal
contai nment 2 system conprises: a pad positioned

adj acent the work piece; and 4 a stage assenbly nover

confi gir eqHeQy (g)‘iﬂg?’eﬁué Becigiti 9 awiRSERNAE Ymmetksbn filiatsyétem further
pad i s positi d adj acent the optical assenbly to

momriges 6 the inmmersion fluid in the gap. 3. The
appar at us 0% b@éémr?ed AEERH Thd Bﬁldaﬁﬁ@efe?h&@ ahd Ytdhe assembly

systemfu rirses a first clanmp configured
t o hoinduding ﬂp%iwoéﬁpla@%tﬂblq,lﬁédoptl cal assenmbly to

mai ntai n-the | e e tolthe!b8d | dhd dffigded to insert the pad into the

gap to maintain the immersion fluid in the gap when the work piece table is
moved away from the optical assembly.

11. The apparatus of claim 1, wherein the stage assembly further
comprises a work piece stage ‘positioned adjacent the work piece table and
configured to move the work piece table, the work piece stage further including a
pad that is configured to be inserted into the gap to maintain the immersion fluid in
the gap when the work piece exchange system is exchanging the work piece.

12.  The apparatus of claim 9, wherein the work piece stage further
comprises a support member configured to support the pad adjacent the gap
when the work piece exchange system is not exchanging the work piece and to
position the pad in the gap when the work piece exchange system is exchanging
the work piece.

18



4. The apparatus of claim 3, wherein the first clanp
is mechanically 2 coupled to a housing attached to

wao b@4popisical assenbly. 5. The apparatus of cl aP@T/B32004/001259
further conprising a second clanp on the 2 stage
assenbly, the second clanp configured to hold the pad
onto the work piece table when the work piece table

i s adj.ace the optic . The apparatus of
cl ai n133 %,etqupr %ﬁ@facfl@ gq[n?@%c%m?”@mgnp on the 2
st age asseigbyond BEageeassuingly anElugingf 4 BEcedd t Wolkobkce table
the pad_onto the Strﬁ%sg asserrbly when the work piece

t abl ecqngglga 4R EWRPe PRNGMPrk PiacendNd. 17 wo
2004/ 09057 R |®3%4/c@ﬂﬂ@§8d 18- coHel m%&le%r@fof the first

claimb5, vvherelntheflrst anp is configured
cl anptadre 2R &ndt the %ﬁ@pkd ﬁta@@ea&sgmb@/ ﬁgcrbawa’qghe@wwtage

away afsrs@ﬁibtlé?ar‘é%lﬂe?r@étnvel?%%ﬁ"@hé(d BhgkriRe bE lc,eaﬁ‘%@sérﬁﬁy pad

when the work piece table i s adjacent the optl
assenbly 8. The apparatus of claim®6, vvherel n the

secon nfl red t 2 cla t he d when
Ehe ik k. B Arbetae.of QEBE B GRIIeE F MBns PiggS Exchange
q@emadonﬂgmenﬂal FerBi\@ the mHe@se@etds}e t@@dvd@vh%eééﬂeam@rdﬁd to

Pﬁp& is adjacent the 4 optical assenbly.
Cﬁbtp"é’\' ?8§C%¥d WPIENRSE: wherein the cl anp corrprl ses

one of the 2 followi ng types of clanps: vacuum
magnetic, electro-static, or nechanical. 10. The
appart us Tok apparatuslof aMiier &, whehein itmeword giacd exdhdnge system

OB A 1ebOosamels T woKhg® SREBPpoe H PG sfRg work
pieeewor k pi ece table; and a notor, coupled to the pad,

and configured to insert the pad into the 6 gap to
mai ntain the imersion fluid in the gap when the work

p| ec ab r cal _a .
o, "2 alRUE I, 1R SoRBLLEE A LRI ol 1
dmdhbmrlfplec@er 2 conprises a work piece stage

posi ti oned adjacent the work piece table and

configured to nove the work piece table, the work

pi ece7st agpef H;S;Seﬁﬁfus' BE lckthng, %rfhe‘?aéjorﬁ'é\‘?’sﬁ%dasan enwrorhmental

configured to be inserted into th i nt al
systaim epofigured iopupkly and remove |mmer3|on fde into and from the gap.

18.  The apparatus of claim 1, wherein the stage assembly includes the
work piece table and a second work piece table, the work piece table and the
second work piece table being configured to alternatively support the work piece
and a second work piece adjacent the optical assembly respectively.

19.  The apparatus of claim 18, wherein the immersion fluid system
comprises a pad that is used to maintain the immersion fluid in the gap when
either the work piece table or the second work piece table is moved away from the
optical assembly.
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N

the gap when the work piece exchange systemis
exchangi ng the work piece. 12. The apparatus of claim

w@20mb205eT N t he work piece stage further 2 cop@I/iBRest/@1259

support nenber configured to support the pad adjacent
the gap when the work piece exchange systemis not
exchangi ng the work piece and to 4 position the pad in

t he ga V\,hen t he rk gl ece exchange systemis
exchafigji ngl "% 3RPARIFE Oprlaie 1. NS DeRIEINgy 0577

PCT/ | B2004 %@é@@agé&nf@b@d&@%fﬁ k&lcléfdé'ﬂnﬁig”é Battern; and
further conprising a second stage asse

i ncl udi ng BPYXRGAT S\XBtFW porfigEradalsl @OJG@BFWQ @%I&'@I defined by the
SuPPOfhicid o%@&%qmmraeo@ thieBigh nslogica) ge@m@. system
configured to control the nmbvenent of the rst stage
assenbly and the second stage assenbly such that the

two stag 6 assenpl i are _al ternatj 0si ti oned

under 2 be B POaAToRs B gAY 1aneria the rbalaas 6t Scisearmpny

rhacHing.t her conpri sing a work piece exchange 2 system

configured to renove the work piece on the work piece

table and to replace it with a second work piece. 15.

The appar S [ ece

exchange ?hslét eéﬁar% 2 5@ %‘lgrs?e\gpghf% 'gt m[%owgelﬁng%é‘e ljeone of the

fadlowingi tgp@ efntdorkqmeroepi asemicondiidttr wafer, e @drCD \Wepkay panel.

pi ece. 16. The apparatus of claim1, further

conprising an alignment tool to 2 align the work

pi ecepz 17.ThENShRPRAS 8t Hﬁm@ﬁ \%é}bm the |r§1H{etr{!8ﬁ fluid system further

conpri si ng an environmnent al stem configure

SoIpprisesa”d Seeqﬂﬂfétampaﬂgmemtgu e pesitiened fdiasenthéhe stage

8nd 8%

A8y Hna (SRrARa SRl ErEhLl ARBE Sl oS Bl iRembly

aod ko be eowed idburison wih i Kage ee@mldb Ménearide iMoek pisee sndoved
configured to alternatively

supggptnetﬁggba%r@sg%@g' 4 and a second work piece

adj acent the optical assenbly respectively. 19. The

apparatus of claim 18, wherein the immersion fluid

systefft- 2 @@@PR%@@Saofp@iamt "3t wherais dide tseceard stagieninclides a

béEH%HSW&R diddd eblencddagygﬂptomga géé&hd%kﬁé&a éy%l,s&%t the

tabl e or the second pl ec e 1I'S nove
piafml agrembly.

25. The apparatus of claim 23, wherein the second stage includes a
pad.

26.  An apparatus comprising:

an optical assembly configured to project an image;

a first stage assembly including a work piece table configured to
support a work piece adjacent the optical assembly;

a gap between the optical assembly and the work piece on the stage
assembly, the gap being configured to be filled with an immersion fluid; and

a second stage configured to be positioned adjacent the first stage,
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4 optical assenbly. 19 WO 2004/ 090577
PCT/ 1 B2004/ 001259 20. The apparatus of claim1,

wo eootthgs7conprising: 2 a reticle stage confi gup@€dIB2004/001259
hold a reticle defining a pattern; and a projection
system configured to project the pattern defined by .
the the fisstistage nd dhe rRecors IstasicefEming 8 Sf%a®p€¥%%U°us

asse gg,%fg(;e &deh Trfbf?t%gm@rfﬂ’ﬁt; &agé dridedng éeco\é\fﬁ es{lt_ﬁd;eé‘ atdhoved in

appa us s a grap machi ne. 22. ) .
appauaisos widec| taenopticalvaesasmbly tthe Wéd in dhecean i sHiestaptially
the 2 .ftol I 8vvi ng types of work pieces: a sem conductor
Wafeln?a'?)ﬁmg LCD di spl ay panel. 23. The apparatus of
claim1l1l, wherein the imersion fluid systemfurther 2
conpri ses a second stage. confiélﬂﬁ.‘red to be poslti ?ned th
adj at&nt The appatfdus 8&&BHE ISP, & FOMpiging motors 1o move the

@g@%ﬁ%}‘j‘cﬁmﬁsﬁ?% is{glég_us surface with the stage

0 be"noved in unison with the stage
assenbly when the work piece is noved away fromthe

optical assenbly. 24. The arat us | al :

wher &% t HBG@@&@F%%P&&E*W%M@?'Q tﬁ% S% 8@%@8%%#? a second
ﬁg&é%stsé\t"ﬁbﬁ/ m@mdir@uéle@bdoad %fmopigg@ tgrtﬁeoa:cdwﬁgmeld fwi e?;wort a
adj acent the optical assenbly. : appar at , :
29@Nth wark QIRER eefc&aqqq@t %c‘?ﬂqaals?%tsgeé“k?|¥10\'f%ﬁ‘ggnea segg'npqgg!,age s
pésitiRdUPRaF MelsptieQa¥semblyy: 2 an optical assenbly
configured to project an image; a first stage assenbly

i ncluding a work piece table configured to 4 support

a work piece adja ti . ;
et wekih t neAPREITE b8R8 Wider iR 3Ry sBl%a pag stage
sérdgaredioasppombypadt he gap being configured to be

filled wwth an i mMmersion fluid; and a second stage
configured to be positioned adjacent the first stage,

20 02_004,!h%9%§gé}7ra@g:|§fl @F&ﬂpﬁ/ QR thé p_taaeisfrhé% ofbag® not
and the second stage formng a substantially,
thoitéd touanesof the following materials: plastic, metal or ceramic.

31.  The apparatus of claim 30, wherein the pad is coated with Teflon.

32. The apparatus of claim 21, further comprising an illumination source
including an ArF excimer laser, and wherein the immersion fluid includes water,

and the work piece is exposed through the immersion fluid.

33. The apparatus of claim 21, wherein the immersion fluid system
further comprising:
an immersion member configured to be adjacent the optical
assembly to maintain the immersion fluid in the gap between the optical

assembly and the immersion member.
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surface such that as the first stage and the second
stage are noved in 10 unison under the optical
w@s®enisy7 the fluid in the gap i s substanti al | pCT/IB2004/001259
mai nt ai ned. 27. The apparatus of claim 26, further
conprising notors to nove the 2 first stage and the
second stage. 28. The apparatus of claim 26, wherein

the sggon j e.assenb .
nel uding % A rafidt BT 8 wierBh ARG sAFREIPR emper includes
aumdort a second wor k pi ece adj acent the optical

assenbly when the second stage is 4 positioned under
the optical assenmbly. 29. , The apparatus of claim 26,

wher egs thﬁ‘né%@%l@ntﬁ ﬁg%ldnﬁ 93 PEAe iRk |%n?ﬁ9§|0n 5&d systemn

to support a pad. paratus of cl
B P Wﬁé'nﬁﬁsie@ ﬁ@lﬁ@utﬁd @wOV%thedmm@slunn'nemdeit t/from the

@Eﬁaafacéﬁqhé%$ QMg ARt erial s: plastic, nmetal or

ceramc e apparatus of claim 30, wherein the
pad Is coated with Teflon. 32. The apparatus of claim

th rising an illum nation source 2
i ncI u% e'ran’? %l?n%r Blgi Frelaima3R rwheiail thisemeving tsiietem includes a
pamrefmecstagé sdsdnipg| udes water, and the work piece is
exposed through the imersion fluid. 33. The apparatus

of claim2l1l, wherein the imersion fluid system 2
furt CoR on rrerrbe configured to

be ad]acent tﬁébg%”sggrlc%géée%eye'[‘o heaiigSien esmber is

aitharénabiedn tihe sfadeiassemblygnp deeichaple ftdie tedéth é"assembl
assenbly and the imersion nmenber. 21 WO 2004/ 09057

PCT/ 1 B2004/ 001259 34. The apparatus of claim 33,

The apar ar G PERr e B GBEPSS, WRioH 45 moSioBab8icon meves the
@VE@@W empet matalymwm thg weorktpéoedabiki gured to nove

the i mersion nmenber to/fromthe gap adjacent the
optical assenbly. 36. The apparatus of claim 35,

W{W: r ?%Stsg'ﬂng:’ﬂsbbfﬁussdﬁéleﬁm 33 WHEASS 1 infm8RIch AEmbESis
clamped relative to'the optical assembly in order to maintain the immersion fluid in

the gap between the optical assembly and the immersion member.

40.  The apparatus of claim 33, wherein the work-piece table is movable
separately from the immersion member, while the immersion fluid is maintained in
the gap between the optical assembly and the immersion member.

41.  The apparatus of claim 33, wherein work piece exchange operation
is executed, while the immersion fluid is maintained in the gap between the optical
assembly and the immersion member.

42.  The apparatus of claim 33, wherein the immersion member has a
surface which sheds the immersion fiuid.
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37. The apparatus of claim 36, wherein the i mersion

menber is 2 attachable to the stage assenbly and
waledoaodEbt e from the stage assenbly. 38. The appHIBOQE001259

of claim 35, wherein the noving system noves the 2

i mrer si on nmenber separately fromthe work piece table.

39. The apparatus of claim 33, wherein the i mrersion

nenb [

o ofer 7o SRR of Beth w68 Lt A3 E g gon
2 rbahhmsacbhbd@mﬁﬁﬁﬂbnassenbly and the i mmersion nenber.

40. The apparatus of claim 33, wherein the work-piece

table is novable 2 separately fromthe inmmersion

nen‘oaa Wﬂﬁés ;Sel?ﬁtusmfaﬁﬁ% Jvha*emhé. 'dé?é. ﬂ*ﬁe%lderﬂl ade

F etmeen he optical assenbly an e | nmer si
2 Otfréﬁ@@f' heéfQ”OVWh@W@?}“@d%@i@“@fm@t@apmﬁam%er ei n work
pi ece exchange operation 2 is executed, while the
imrersion fluid is maintained in the gap between the
optigal Assiedeviorntdatiactuimg sty NETdek. ap?oaratJQ@f claim
pparatus of claim 33, wherein the inmersion nmenbe
as a 2 surface which sheds the i mersion fluid. 22
WD 2004/ 090577 PCT/ 1 B2004/ 001259 43. The appar at us of
claim42, wherein the surface of the inmersion 2
menber is coated with Teflon. 44. The apparatus of
claim42, wherein the inmersion nenber is nade 2 of
one of the followng materials: plastic, netal or
ceramc. 45. A mcro-device manufacturing nethod using
the apparatus of claim 2 33. 23
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