eded H>6tTS' ' t 01 OCT 2002 SPECI FI CATI ON OPTI CAL APPARATUS AND EXPOSURE
AAPPARATUS | NCORPCRATI NG THE APPARATUSMWMMNM%NN FI ELD The present
invention relates to an optical appara ins an optical- ¢l 66E002
Further, the present 10 invention rel ates t&o@R exposure apparatus that

enpl oys an optical apparatus in an optical system which illumnates a mask
with an exposure light and uses the eXBBSUFECATHM to transfer a pattern of
the mask on a substrate. 15 BACKGROUND ART In a conventional exposure

apparatus, in which an e i ght om i u such as an ArF
excinmer |aser, is enploy§g£i#ﬁg}g§%§gﬂﬂg;5?ﬁ%hgg§§nguéég$$@E§Sto 20 the
oxygen in the air causes absor ANCORPORAT NG eR{IDARFARATYI® by the oxygen in
the air.and forns ozone. This is because the illum nation spectral |ine of
the exposure light is included in the absorption spectral |ine range of the
oxygen. The fofraiNGMloffldddhe may deposit a cloudi ng 25 substance on the
surface of an optical lens and affect the characteristic of the lens in an
undesi rabl e manner._Accordi ngly, the space_ enconpassing the optical path

between the |ight sOWf QFSRFHY HEVENHAPRaFRLAEEH D i3l ISPIGCado MFPSTarty: s

covered by a covet.refhfidater iopitichlt Beemonel |Budthaharnged pMddang gas that
i's ineéb to the exposure qupt, such as nitrogen gas. However,
det eri 6Pati on T §He HerifdA €S £8) 28¢ ef‘ﬂgs‘dﬁ?/e?mﬁ%’i/atd%ﬁjst@a&nﬁ"@&toyéi an

whi ch incl udesoptixtal tdapgmrdtmsl in ah optida Oy, ariigth il vedvekelkhgough
t he deterior atlggl jpovyiti_j or‘gnaréq{ de ositLL tgg abgve cl Ot#-?i r%Psubstar]ge on t he
optical |ens StTacE 21 S*RSEEFeLt 9B TR BB Hte iFPARYTSN 1EhtnbPove
the 5 optical appwfus mtitegnacfovbe navkrome the space .enconpassi ng t he
optical path and enhance the functions for protecting the optical lens, It
is also_an object of the present invention to provide an exposure appar at us

t hat ehRances BHEKGRANA % for protecting the optical |ens. 10 DI SCLOSURE
OF THE | NVENTI ON

In a conventional exposure apparatus, in which an
exposure light from a light source, such as an ArF excimer
laser, is employed, the exposure of the exposure light to

20 the oxygen in the air causes absorption of the exposure
light by the oxygen in the air and forms ozone. This is
because the illumination spectral line of the exposure light
is included in the absorption spectral line range of the
oxygen. The formation of ozone may deposit a clouding

25 substance on the surface of an optical lens and affect the
characteristic of the lens in an undesirable manner.
Accordingly, the space encompassing the optical path between
the light source and the substrate is partially ox
completely covered by a cover. The interior of the cover is

30 charged with a gas that is inert to the exposure light, such

as nitrogen gas.

However, deterioration in the hermetic seal of the

cover may cause ambient air, which includes impurities, to

LT
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An optical apparatus according to the present invention includes at |east
one, optical elenent arranged along an 15 optical path of an irradiation
Ilght the optical apparatus conprising a first hernmetic chanber 'odf QBB 2002
al ong the optical path separating the optical path from anbient air and
charged with a predeterm ned gas, and a second hernetic chanber |ocated in
the first herermteixc telearbeersepasayh nghe rteﬂﬂmdt@ai poatth ofhr emdt Hepgasti n
the first her chamber and retal d QptJ I ) cordlngly,
the hermetic %EHSUF PHET 3Pt FHRT iﬂ%ﬁ% ngﬁﬁ%r a% ggﬁ%e uncF|0n f or
protecting optlcal elenents IS enhanced 25 rn an apparatus of the
preferred embodi mgpt ,; tQ 2889 gr é@ﬁﬂ?%&déﬁ&ﬁ@@%oﬁ1§$§Eb9nthe

| ocat ed between two o tica nts. Accordingly, optical elenents
form ngy opt|(nﬂtkﬁﬁdt@@paaﬁéuasbdve$@e%t¢%¥ﬁ§/quqﬁﬁﬂﬁ t $EE6/d hernetic
chanber in a rﬁfn n{aats%tl g %HQ Sﬁé%é‘?ﬁ PR &nd @mﬂaﬁ&%é rfutnmlfohrsstfor

herneti ¢ cha I's nore pure than the anbient air, d the
second her netﬁ@t(ﬁ%trm@r t|h§ @ﬁ‘éigéb l«?@ﬁ a Hasi i?dtsq &N phiec§adtt 6h€he

irradiation Idgidend N ofvRin®i68S€0 ﬁY@@idé e hidBid & atds that- 1 OCT
2002 between the first hernetic¢ chanber and the second her gﬁFIC chanber

det eri or at es HHPIESUIHE THOERAOPEr EOHaRI FTHES i Sffanber

flowing into the second hernetic chanber, the optical elenents arc only
exposed to tﬁ@t F LGal elenments are not contam nat ed.
Further, ther fﬁgiﬁﬂﬁﬁgquﬁﬁ' ?NVE@&#%@ formati on of ozone caused by the
reacti on between the gas in the second hernetic chanber and the irradiation

l'ight. 10 Additiongllofe ftdig Q?ga'ratﬁgeaéﬁéﬁdlﬁrtr@tﬂlﬁa Graft iiSivan@asnt hat

is inert totheirra atlon e second hernetic chanber is
charged with :an@asdqmaat Jeastnene gasicaltakemeryAEEanied idtng @8 this

case, jgven if r%t&ﬁrﬂ@éﬂ GEaR! 1Q%ha@seléne1i¢m@; ﬂ}ﬁe’r@’dﬁ:ﬂh%ﬁb&&a&l&@ the

second 15 her i c chanber deteriorates and results, in nF gas .of the first
her metic chanP@fP¥iHiRhg ifirst I‘?@r@@%ﬁdch%?‘%’fl%eéw‘%ﬁﬁ)& oh&h&econd

]ner metic ch]an@pflgtﬂ a@arﬁyssegﬁafaqug\é\/thﬁ bi?'eltéuarpatgasfrmmm Vairt heI
ormati on of ozgne is suppressed _and the.funct rot ect i.ca

el ements 20 i3" u&l‘?‘r’é‘?e‘gn tﬁb@dprleﬁegﬁrrgbn ?a us’ o% #hag pérg%edrrecf%tt

enbodi ment , acBemsem Toratehsur ithg hestoheemet i drardien grpayatiige thecond

her ”etzhc changer %@}C . geordingly. ngven if ﬁ@ﬁn@a@%@)ﬂ& S

bet weén the fr er and the second herneti
deteriorates aﬁdalegmmtthérpnﬂnya@aglsmenhé fi Recopdinely.c Wrarrammetigni ng

into the secopd,heLygpti J@adﬁﬁfqalagaepn%mbwveé dhe a%%cﬂefm%xc

chanber is detecte ase om t he sensor. hus, mai ntenance
is facilitateBroPRCEPPEr R Licadf QM%@eBﬁéféﬁréﬂhéﬁﬁﬁﬂrnent |ncIudes a
partition for defining the first hernetic chamber arid the second hermetic

Charrb%rS’ and the p?rtél.rtilggpellrnact Ude% %he P e?erred embodiment, the second
hermetic chamber includes a section located between two of
the optical elements. Accordingly, optical elements forming
optical systems are used effectively to form the second
hermetic chamber in a facilitated and ensured manner.

30
The gas in the first hermetic chamber is a gas that is
moxre pure than the ambient air, and the second hermetic
chamber is charged with a gas that is inert gas to the
irradiation light. 1In this case, even if the hermetic seal



~~ ~ ~~r 2UU2 opening. An actuating nmechani smincreases and decreases an
opened anmount of the switch opening, and at | east one optical nenber
arranged in the first hernetic chanber or the second hernetic chan%drOCT 2002
through the switch opening. A5 controller sets a first switch node in

whi ch novenent of the optical nmenber between the first hernetic chanber and
the second hepeeweenchhabgirsts hpemmttitedhispbencpadsthg saecnphelrs Feetamount

of the switch |ng th t hani C tch
nmode in whichS ??65‘ ?r%% aerl%gcogﬁ c&%ums%bg? %g%v\gggetﬁigf??%ﬁ%mer metic
chanber and ttf&rsecbadmhmmmmhmarﬁi@rwmg pnégeihedspyoBd chesse hif t he
opened anount %Q g% N Mdrft & Re2ehidt &R Ogggh@alsﬁ@ puked i s
case, the novenen I ca menber is facilitated and the _hernetic
seal ofsthe space aEbuE,thEtll_%a%mll%ntﬁataﬁei §°ﬁaPﬁP§Pﬁéﬂat?@|rt hEP e - i t

I's preferred that.a lgexelasgmmfdy BIPRI ForhaLIBhi 68l cEBIBEEa RSN i1Sy
rot at abl e about an axi s, drive apparatus, which dhlves t he revol ver,
t

be 20 prOV|de¢heIﬁeﬁﬁﬁéoﬁaéetw@¢ﬁaﬁﬂﬁn94ﬂI%ﬂ'téﬁnFﬁﬁpgd 8rHetYe ShYMHt us
to rotate the rg\églhgerlrggglghgoﬁoi non of the revolver noves the optical
menber between e first hernetic chanber and the second hernetic chanber.
25 In a preferred enbodi nent,the above optical apparatus may be
incorppgated in anpedpesuvhel appatias ugasThis e:rm)ilirrstappamatms ¢hambelesisin
optical systemfor radi.,atin sk wWith e e n § ng
a pattern of tanegar?a§b ni§ éﬁ%§€r etkhvﬁ tinlqi &é%g“}%é‘s&rl E ﬁé ﬁég&{d
passed 30 t hraugmetie whakbernia ghaﬁggdexiﬁhﬂﬁnmaﬁeﬁbatthé abevb 993 i kal
apparatus my A% MSAURGLILRG LI AN CHPASL ARRAT Andh: LENenEXROSHEELC
appar at us i ncl'Utfed AR “optical ox Irradiating a mask with exposure
li ght and transf=l Hetyeanpaheefhrot hemnafsk Fpmbedypsdr he fREANfe
exposuf g | i ghthéz{&?&t iRag B%@Fddg?éﬂ"@fateé hi PRl stalt sARRak AL UGB 6F etiadl Y

i ncl udes at one o ura first optical elenept %rougs for
i rradiating th@immwweﬁthéhé%%uF%O%%tl% D& ISFERRF eﬁ ~ ocr

200Z of 5600”%%&@' t$eCTBBbNE" REPfef ¢ dEtntidlg 1@1@1@nmsuharbegh¢rlthat
has passed through the pattern of the mask to éﬂﬁﬂﬁ%ﬁpStr it e _The second

hernetic chantd® iiMard8esar PESSFILRE Y HiF i P&RE°bafrel for
enconpassi ng agmbg}éggéﬂ rRirg thbe fihesiowpto greiaztdmig gpdips landements

prolectlon Iens bar for .enconpassing and retaining the first optical
el ement? gr oups— éﬁpﬁﬁl §@§PB?F§R OF THE DRAWNGS to Fig. 1 is a schematic

plan view showi ng an exposure apparatus according to the present invention.

Fig. 2 is a schematyg aﬁT{)%?%a%ﬁ%lSOB@' N OV SHOW Y efbokinepiti, cal sappakat us
according to a first e Fig. 3is a schematic cr%Es sectlonal Vi ew

showi ng an optf@%lm%&?p%FrléﬂJ§h§c6696Fﬁ5r?Bl‘é“ KL hF it nd

hermetic chamber is provided. Accordingly, even 1f the
25 hermetic seal between the first hermetic chamber and the

second hermetic chamber deteriorates and results in the gas
of the first hermetic chamber flowing into the second
nermetic chamber, an abnormality of the second-hermetic
chamber is detected based on a signal from the sensor.

30 Thus, maintenance is facilitated.

An apparatus of the preferred embodiment includes a
partition for defining the first hermetic chamber and the

second hermetic chamber, and the partition includes a switch



20 Fig. 4 is a schematic cross-sectional. view show ng an optical apparatus
accordlngtoathlrd enbodi nent in a state in which swtching of an_ T 2002
optical. menber is conpleted. Fig. 5 is a schematic cross-sectional \;I g\;;/
showi ng the 25 optical apparatus according to the third enbodinment in a
state in which switching of an optical nenber is permtted, Fig. 6 is a

oxposur & ay rg"?’ret“%s?bﬁg(égé?rm“”' O A NG T T P VENTT G e
exposure appar at us. n exposure
appar at us acOBeEdierg 2P8uats P st nb‘b’d‘r‘%@rﬂped?l‘l%e a5de 8&n %8 eRPFon will now

be di scussed d@jttlnaCiSmémfoetemﬁeai—ﬁaﬁy@S inl ﬁrsr%n h@tmsutecaamaéat us 2
shown 5 ~- ~ ocr rovi ded .w a I| sour.ce 2.

i ght sour ce 92§ §eF8PHeHeBWegg e%%?$ka I SR Qﬂ? PePﬁ89||ké and
emts aultr aVIcﬁirﬁ:IrorlayéS eetbaa fOitrsaviwlteth mayds iimt rwram:hr Irdoumsmr&atl ol opei cal
system 3, 5 At h e I ti i cal
system 3 i ncl R B.SC g F’ Em?w?%ﬂs& d#ﬁy/\ét 3}55“%1&& CI 'Hg@%e ggl gR%I i nd or
dichroic m rrsasrc,omindi\eurmeslt:hehaﬂnbeavm)lrmrmaytSﬂCbrbyf amqnetarsammtée rays

emtted from t glslrj??g hgnht sggrgﬁe S‘?es au%gérgﬁ %FE(?]SLLI‘ 'a'ch&tat(n_ rradi ation

l'ight). The e>Pp | dm na mask stage 3 The mask
Mis heI d on mermiamm,saagea4semhn@hswstqls mmm ‘d!i@i?g TRVERenti eénshenal
XY pl gpe, 0 u o S4B S hol ds
2 Rl 1y e T neBel BEEHELh dPns LIRS b &%@Eﬂéﬂﬁe;ﬂ"?he
masks Wit h t eegrsk hvirow tilke chaskest hgePzeventad b valdegiinasingpt system

6 detects al 'cﬂﬂr_ff?éﬁ aRee ber 'E'ﬁg epithe é‘?&&‘ﬁg'z%lmrﬁﬂﬂué)‘ét&lﬁta%lh

detection resdlts to a control 7. A photosensitive substrate is held
on a phot oserfRgghard sa. agén9tb9‘srr€aﬁ§ro\‘h‘i’/afﬁ?r‘{ﬁﬂ‘%“tfct‘?%ﬁ svedtt ey MeRREEd by

the exposure {4 gfci it tRat bauncher ABEmeNiE heeab dmsthddpadd aBsher tad t o
t he phot osensitive subté\rate Wb¥ a %oj ection optical system8. The

phot os@nsi t | VAP SHARsY staf@l8 RS RBvabl e in the XYZ6 directions. The
position of the phot osensitive substrate stage 9 is neasured by a | aser

i nterferoneter -fﬁql g&%rgea ?geg%efg§yé{l 115 OW Rl d1Q,e30

controller 7. An 01‘12 axi's subs nnent optical system’l |s arranged
at the periphevgpefts rréxqoro@te@raulomemlpercamd systephaabie At e @xis,

al i gnment optjg@l; systRMabbadakest SwAflchR drives the revolver, be
20 provided. 1In this case, the controller controls the drive
apparatus to rotate the revolver, and the rotation of the
revolver moves the optical member between the first hermetic
chamber and the second hermetic chamber.

25 In a preferred embodiment, the above optical apparatus
may be incorporated in an exposure apparatus. The exposure
apparatus includes an optical system for irradiating a mask
with exposure light and transferring a pattern--af the mask
on a substrate with the exposure light that has passed

30 through the mask.

Further, the optical apparatus preferably includes at
least one of a plurality of first optical element groups for
irradiating the mask with the exposure light and a plurality



~- ~ ocr zoo2 alignnment mark forned on the photosensitive substrate W
,and outputs the detection result to the controller 7. The controller 7
controls the entire exposure apparatus 5 1 including the drive systeﬂtBCT ﬂmz
the mask stage 4 and the drive systemof the photosensitive we substrate
stage 9 based on the input signals fromthe mask alignnment optical system
6, the Iasgr gt &’e?’nﬁlﬁéb&lic%&eb@ﬁbrﬁh@gmmﬁ rﬁﬂzeg@tliidgﬂqehheOékbﬁauréyls'[em
11. 10 As descr.i v the ex ure ratus .l i ncludes an optica
path that oxt AR FDRE a%| PERES Sl R et o Sen e D8sEube: foft e W
via the iIIumsuﬁdumoteptimaé sqeémﬂnEhmmutﬂduanumMeechnomudphl@al1§y§ten18

The opti cal app; u f th pLes i.nvent.i |s | ocat ed. art| 1y or
entirely about rteﬁe%lo%h gé uml extene sngf)fﬁtreolugﬁ) F“Fé”é‘gtsah 3

illum nation omﬁﬂaxMLnsyShenfBrswmbptmpqm(gkamenangmpUpsabndyatpﬂmﬁecﬁﬁbnm1
optical appar gty ] fic
system 8. TheqogtlEgﬁgggggégtgégﬁmlnclugééﬂﬁp%%ﬁﬁgpaggvgﬁg gg ﬁ%?ﬁ on,
whi ch covers tlemspicarabpat an optical path R and an outer cover

whi ch encl oses the inner cover 12. Accordingly, the optical 25 apparatus P
has a two-part cover structure. The outer cover 13 defines a first hernetic
chanber 14 whiftH BFs DESFRERT BN (P A PEANING#di ng gases, or anmbient air, A
pluraligy of lens systens 15 are arranged in series 30 along the opti cal
path R in the inner,.cover 12. Each of. th séens 15 incl udes
projection lens bafrdrst185ahd™ @ P iR Qﬂ”ﬁegys V179 (BPpt FERPS T ®nent 5)
arranged i n sappesaiengctbedpd | waltlpatdrddnt tihgepkdpacti on | ens barrel s
16. The peripheral portion of Each of the lenses 17 is held by 7 1 ocr
2002 the projection lens barrel 16, that is, by a holding portion 1l6a

| ocated in the i nn€Adpolt L&nd ofchenwtid mfofﬁ?rﬂ?@ﬁtltpﬁéll nhey Shwweind &1 s
formedy by the Jpraicagt raspatera@s Sha el 10 anticqupbhBgainogs, 18, which
connect the projection lens barrels 16.” The interior space of the inner
cover 12 includes inner sections 19a, which are |ocated between adjacent
lens 17 in the proE&gtionlkemssﬁhﬁmaﬂrtZhios&ndebnﬁehamdbﬂée Sies 19 Sanl 9b,

whi ch are | oc t A 10 7 .of one je qn | ens barrel 16
and the | ens ?%Eﬁggg gﬁsgﬁég aCé éh profgggﬁg P% S1BEPrel . The
sections 19a, 19b are connected to one anot her by a passage 20 ‘ext endi ng

througip t he proj ecirisgn heps baéérﬁémalcﬁtcartcws%r Bedt$8AQNy Dey MRl ¢ chafper 19
within the inner cover 12. 15 The second hernetic chanber 19 is | ocated

i nside the fi P&t ﬁé#n@??érérﬁﬁﬂﬁSCQHP Nehitéh & $hard; gEPpdHBent He dfstate

outer cover 13n ahdchsseepaidi@hbd ramdpa dalr sembermesi onpodied, 14. The

exposure |ight passes through each of the 20 sections 19a, 19b and each of

the lenses 17. A first gas supply passage 21 is connected to the inner
Fig., 5 is a schematic cross-sectional view showing the

25 optical apparatus according to the third embodiment in a
state in which switching of an optical member is permitted.

Fig. 6 is a schematic front cross-sectional view

showing the entire structure of an exposure apparatus.

30
BEST MODE FOR CARRYING OUT THE INVENTION
An exposure apparatus according to a first embodiment
of the present invention will now be discussed with
35 reference to Figs., 1 and 2., An exposure apparatus 1 shown

5



cover 12 to supply optical path gas to the path of the exposure light. In

, this enbodinent, the first gas supply 25 passage 21 is connected to,a
predet erni ned one of the coupling tubes 18. The first gas supply sak{(Je 2002
is provided with optical path gas froma gas supply portion 22. Gas that is
inert to the exposure light, such a$ nitrogen gas, is used as the optical
path gas. Theg, gpid.cal iRathogagedOwithsappigiee fswred he, fimsd gagmesuppl y
passage 21 to the internedi ate section 19b if t he coug%g t ube 18 and then
passes t hr ouftHEMe dSsdge™ed P¥ BRcR*otMehe! PFHF et Iﬁg’d‘b"'bé’rrr éhs 16
reachi ng theyjpneraeddion LIarahieash physher prof ecliaiviens: harysel s 16

and the inner secti§g§t19b of t 002 ot her coupling tubes

) he 8. ~ 1 OCT
18. The spacE'iRtder M AAEP 8BVaF2125%RE T he' outer cover 13, that is,

the fgrst hermetic chanmber 19, is charged 5 with a shielding gas to
separate the optipal, Rk SOMbR FAPLED! aplwindl ! NOMON INm sl o gas
may differ from or be e sane as the optical pa gas in the second
hermetic chaepekcal, systam prakdnded ehaelifpates benpurd fflad eivl dsaspur ged
of substanceg,dhaly &t $ANkATLRAL:OR: 8] L REPOE| Cila 10sd@ilies - For
exanple, it 1s preferred that nitrogen gas or dry air be used as the

shi el di ng gasltravielel efays @ fhat Ulrraviedgbnrews eBltisrqd brom Hdeopti cal
pat h}gas, ni 1{&22%&?150@92 lléss_eti %%itfbem_sescgbgheg Pﬁ%lgt tgﬁgml;gdéﬁ&ﬁcond gas

supply passage or_supplying the shielding gas irst hernetic
chanber 14 iEighhhect®r taxrasairguddpbtoddluninatpe b M0 Sugpsk
passage 23 igtgyPpdied with shielding gas froma gas supply portion 24. The
shielding gas is supplied fromthe second gas supply 20 passage 23 to the
first hermetic chanber 14 between the inner cover 12 and the outer cover
13. Afilter 25 iBharmasiged iisn hefid secbhd pasksspaty dasslayeh 23 at t he

out | | eadi LN i ; I r 0 i m e 4 [.f1es
fronﬁ%he shi@g&?%%ggéggh hegﬁﬁggﬁﬁg%ggoﬁ%grgge?iggéfd?yeﬁgnp esfgﬁ#%%#g,
sul phat e i onspchiomnat A imask exohaaging meghavssmahdhelds care bompbiidf The
enpl oynent o Ll ter i i fl r ir)
supplied to %Jﬁ%hﬁ?%g bﬁel}ar?r‘gjﬁdé O%:Qgrr%ggwtlg%ielﬁﬁkﬁﬁegggnéfﬁgﬂﬁ%erg %???i | ter
(not shown) masksrehfledthe namk M o5 tHasmeghpFyage passAgB2dM Ht1IHEHUL | et
| eadi ng i nt oohRecaeCOPSL IR dRYdte kAR GnABntOmBLkE AetBed NOWI tid @SadHPM
the optical path gas. This fu&}her enhances _t he functioQ o% %%Q%ecting t he
opti @8 el entnpRd Qutputs the dejees Llope IFPULSHr ECof FRRUERLD ernetic

chanber 19 is set higher than the pressure of the first hernetic chanber

14, which is |ocaje i J ecang. hgrggtjc chanmber 19. Wen
dry air is used aé §ﬁ§£%%$€ %ﬁ%ﬁ§k§¥§¥%r%Q§ ?sggrgfegre %hat t he dew poi nt
of the dry aPhobeseBstribye|svage ghdyndemas pfhyaghvlit SUEbEPRANnd ¥R t he

pressure be Tk9(GIRG 58 LPVeKe A.,gﬂg?&es%%m,h;%ha%hﬁtebﬁﬂbéfmé@’or@ the
pressure sensor 26 10 is attached to the coupling tube 18 having the first

gas @pply pHaskg¥ 3. traesiperadite desphoiesgprétlvet ABPHEE2DF U kY & of

the second herBBLiEi6RaBREIcdD AN atgNUt Thiehphdebeehb@Bivesshibsttatde
controller 7 shown in Fig A pressure sensor 27 is attached,to the outer

o1
cover 13 in ERAIE5 ipsOVRPhRtin eanBdd 2 rssiionfe odPPePOSLtLAR Rkcond

gas supply pagag@otdsedBet DFESSMI GRS Yragb detigCheakliec@apypsesssse of
the first hernmetic chanmber 14 and_ outputs the detecti result to the

0 h
control | er 71§ﬁ6ﬁﬁeFﬁmFF§r110QG”ThéﬂEbﬁFﬁﬁWﬁ%me?tCGEﬁHEEs1Fh8u68§tp?%ssures
compuiced fromHchecdetkettkonysi gnals of the pressure sensors 26 27 and
controls the gas supply portion 22 of the first gas supply passage 21 and
the gas supply portion 24 of the second gas supply passage 23 so that the
pressure of the An off-axis substrate alignment optical system 11 is

arranged at the periphery of the projection optical system
8. The substrate alignment optical system 11 detects an



25 second hernetic chanber 19 is higher than that of the first hernetic
,chanber 14. A sensor 28a is attached to the coupling tube 18 in th¢ BT Q082
hermeti c chanber 19 to nmeasure the oxygen 30 concentration in the second
hernmeti c Chanber 19. the sensor 28a detects the oxygen concentration of the
second hernetic chanber 19 and outputs the detection result to the
control | er 7 stidwmnniemtFimgrklfoTined comt tlog | photpseansilidives sabBtzake ®84nd

(notifying mean: 1ﬂﬂ?Qﬁ$h%e?é¥ﬁ§8n098§@f§rﬁg'éﬂE Qnt ro1h e@CH z00s conput ed

fromthe det ect1'dl nal € sensor  26a becones greater than or equal
to a certain val ue. Although t he oxygen concentration of the hernetic

chanber 19 is measuifd c%ttrBQlQi‘yged%ﬁ@ﬂ??Qttﬂ?é QM i5RNERbod83e SbPSFatus
sensors may be 5 used as |l ong as the concentratlon of the gas in the second

her met i & charrbbrl@‘@dﬁlgbéhéeﬁéé‘(%dsywf‘?# dthee e ﬁéﬁﬂehésaf‘ﬂethe

advant ages deS&JiJE%yl&le%Woflehé1ﬂthb@sém§§ﬁ1J&>mmst&a&laa@ba@elé paged he
second hernetic chanber 19 forg1§ two-part structure in the e about the
h

optical path FOT T4k In&Pén SHABR ErﬂBt?QﬁumiﬁhrF%ﬁ%?ﬂﬁ?ttﬁBtéEE ndY Rk et i c
chanmber 19 entgr sHdadserstintbrhersméter chirbaid thedsabsardeteal dganenn of
t he second hernetjc Chan&@ &i the first hexnmetic chanber J.4 elimnates

t he possibilitSP ?ﬁcﬁﬂﬂﬁ entering the second hernetic chanber 19 and
preventg the formation of ozone. Further, the hernetic seal of the closed

space about 20 the cgndégg %B@hhag%bé Igpéﬁ%ﬁ%,lﬁﬁﬁltlon t%s EVQEEEEEQQ of

the projection optlcal Liaran e pressure
of the second ¢mwonnmqah:mawbethig estgm@@lﬁwomrﬁhﬁthﬂﬂhtoﬁovheefﬁrEP the

hermetic 25 c elnﬂsltl%s §€§at& xﬁ“ﬁié Cidd qurunﬁhﬁt%a bgtiéslfl rst

hermetic chanber 19 Lo enter e second hernetic chamnber ccordi ngly,
the hernetic s%%ﬁtQﬂ 3Iﬁ?d:¢6§ear§©aééi%%oﬂﬂt%?ﬁ;cﬁﬁﬁqﬁﬂ BpatﬁhR PRtiGRE oved,

and pregecti ona;sgafm@mﬂ ¢Rk pYELEAE BpvéntSod Wd Nejcgear @a&eeallf:oof 2)
The second hernetlc Chanber % i ncl udes the section bet %h ogtlcal
? Wﬁiﬂ IBHg Fc

el ements (e. ERtIRLY &hoyd ¥he)ophihrah PR $HE Pa8Ystem

8. Accor di ngl yond het rﬂwnlnadm@ahteah epepenl ssyftdmed @ng etk pmo@pttn‘:aﬂm

system8 11 Sﬁtlcéﬁ yé%em 8.

20 An optical apparatus P shown in Fig. 2 is arranged in
the projectién optical system 8. The optical apparatus P
includes an inner cover 12, or partition, which covers the
space about an optical path R, and an outer cover 13, which
encloses the inner cover 12. Accordingly, the optical

25 apparatus P has a two-part cover structure.

The outer cover 13 defines a first hermetic chamber 14,
which is separated from the surrounding gases, or ambient
air. A plurality of lens systems 15 are arranged in series

30 along the optical path R in the inner cover 12, Each of the
lens systems 15 includes projection lens barrels 16 and a
plurality of lenses 17 (optical elements) arranged in series
along the optical path R in the projection lens barrels 16.
The peripheral portion of each of the lenses 17 is held by



are used effectively thereby sinplifying the structure of the second
hernetic chanber 19 and furt her i nproving the hernetic seal of the closed

' space about the optical path R of the exposure |ight, which passesqt hr@CHR002
the optical 5 elenents. Accordingly, the function for protecting the
projection optical system8 is further inproved. (3) The first hernetic

chanber 14 i $pChargpsetidh RUHd WG edas 6 dithatiasy, f oM Whb TH1 Sy QS ANCHS
that cause 10 contam nation are elim nated. Thus, lgn when the hernetic

seal bet weenlfRel?Fited nbi ndis dNORHHAT tifNaRd PhBCLELBAITHBPFEL i ¢ chanber
19 deteriorates and causes the purified gas of the first hernetic chanber
14 to enter the sg cond hernek}c ﬁgggp rmedttge ggtlcag ec?f@ﬂt are only
exposed 15 to the Bﬁrf??%ﬁ % Sk ont am mat i of Fﬁe]op I cal enents is
preverst ed. Abam:dllaglg amdneccﬁumbtngarm‘b@rs ot emu.chgcbheeptoj:betl on opti cal
system 8 is furthe (4) The C h 19 1
char ged wthPEBP éfo a%%n?g}sa]f%ejt |136 i ng?]t% ?Lglqteﬁﬁ gegggcg 8?’05 P%I{‘J% as
ni trogen gaspomelethacbu@©Smenéngﬁﬁcuupnﬁoﬂ9@xp69¢dht@rehéooayg@n in the
air and the %%Eggkhogdgé NGl S PF AUPHR] p ARRE %nghxnbtiasrwfgtj( n for
protecting t £7on optical syst em- her 1 nproved ) In
addition to thd secgnmedeammcwmdﬁbﬂ.g Whtlh?é\ piresiopatadt beteaembidie 14
mey a0 be gqharded Mtanep%f&féc ) A% Wl d1s 16NSRE LRa! Renexppsur e
l'i ght’, such as §p ni trogen is case, even when the hernetic seal
bet ween t he fhiedgt bMeﬁﬁ@‘Fh@rch%#ﬁﬁ@ef!M Rued aid e d6nd Rerweiic Ehanber 19

deteriorates s%r&@leﬁgSﬁat hfgﬂfi@.»:@%&h%d‘ﬂé@ttolﬁ%réetah@tﬁe@n’egr alfatgagater
the second hermetic. chanbe 19, the second hernetic Chanber 19 is_al ways

charged 12 20 EXGEPdZBSZtW‘P‘Hg}F nete RE &atd Ahd oPSr RREFSH of 828nECTR
prevent ed. AGC@edbndl Merhbeié uslgdmsy 10y Wirkiiecttheg ihherpeejpeet LN opti cal
system 8 is further inproved. 5 (6) 'the sensor 28a for neasuring the

oxyg concentration is provided in the second hernetic chanber 19. Thus,
when t he herneti c Theasebehdebarmdii ¢ i gtetmdear ik iic dlegeited insadd the second
hermetic cha C ts r i i et
hernmetic cha errStlil ?ﬁ%g%h %@?ﬁgp%'em elt}’erreatq"l 3ch’%hagr‘g ?S,dgséght}é?ate
i s indicatedomter cvesi éﬂal and ohs t srPVGRh fomt dihier étllréﬁ benwerioga

activates thegzer 148b. TAeCOL bR\ 1 AfhARY G itht dulbht BEcBE6eNghe
hermetic chanber 19 is detected thus facilitating nai ntenance and i nproving

the f#fhction Suetﬁtlﬂlspllgﬁecfl?ﬁga’f‘ﬂee?ﬁ*bj%@:t"fktﬁ\ EseEal 'system 8. (7) The
advantages (1) to (6) are obtained by the projection optical system8 of

t he exposure appar at p i

optical system g & ﬂ g%a‘?posﬁlrl%ég’ﬁpééé%ﬁe r%ﬁdisrr%tn\?\becr&%rdt rtgjt ?ﬁ%t QHner
addi tion to tdwvepr d.]2ed;10| supppyi cpticybtpatB, gahite éfthm@tadrfrhe ofayhal so be
appl i ed when ntsysu SehiSOSES e qd e |ight
source 2 and %ﬁ} sq'ﬂ!]ot 0S ﬁgl ti \%é ggig %@?r at eelsv‘{ th{er g}g%p B%TSV\%EBF{&/\Q part
struc?bre rrawaaﬂsaﬁﬂebé’lapﬁl cenneetad| emsa paredatemines aneusifn&bieon opti cal

system 3, or thg 1k tuMdaisChgoui grs Fhestighd Qpditedhddsget ba likght source

2 to the nask. estructure of the illumnation optical system 3 WI|| be
described in RP&‘@lqedSG’%ﬁP(HP%&SEFW@ 32% hFF P st P LYAPSELARE 2

enbodi ment acggy dLHbg: tiG tlmérlar esebhel SYEHELHE W IHt NBUAE desGrirbgenwi t h
eference Lo Fgs, J At %o g 2pRRLAL S0 0S. SHAd AT 15t dulfers
30 is supplied from the first gas supply passage 21 to the
intermediate section 19b in the coupling tube 18 and then
passes through the passage 20 in each of the projection lens
barrels 16 reaching the inner section 1%a of each of the

projection lens barrels 16 and the inner sections 19b of the



- 1 OCT 200Z apparatus of the first enmbodiment in the points discussed
. bel ow. Menbers of the first enbodinment that are identical to those in the
second enbodi ment are denoted with a reference numeral that is thel
the first enbodinment 5 and will not be described, In the projection |ens
barrel 16 of each |ens system 15, the passage 20 is separated fromthe
sections 19b oftHdie coowplinggttibbes1id8 adj acent to the projection |ens
barrel 16. 10 Accordingly, the sections 19a between the |l enses 17 in each
of the projection lens barrels 16 are separated fromthe section 19b in
each of the coupli mhet speselBetThen st | DI FHVerold Z2easd tbenthkehetic
chanber 19. The herngti amper j4 i ngqbar e d
t he second 15‘ﬁﬁ?ﬁ%gﬁd %Hggbgg’lgﬂ%fgggc q?%@%ﬁ?ﬁgkﬁgggg%Gigfeigagﬂépgé@
provi detl wi t h wineh fa rsétiegdd nguppbytpaserpeatrl theherddsaduppky) HsPRi bhe 22,
the pressure sgps .+ and g CONCETH Rl I} Sk r£8a 29ohNor
da\‘jrgﬁ%rntzgl{? Atll?_i(?%)ﬁébf Ee Q‘IEE@IHH?%@% $RYS QA £

addition to a t ages ) to o the first enmpodi nent, the apparatus of
the second entrlitfentsamgs ashshadoahiagk RRISE9aed HdNGwSeARNAnBBpBARBLAL

hermetic chamgiaplikod 9 o O EY sl QIEBEPJ:&E 25t RehdiRisetld pRrlignsdbanaebs 16
and each of the coupling tubes 18, and each of the hernetic_c i

hanbers.is
provi ded wi t h REd I°fb§F#S§é§FE$hEE?tvﬁ@%ﬁ?xﬁ?Qﬁ%Wﬁﬁ?QhﬁnnPénﬁﬁSeOPﬁ15?l
certai pgher ”Etxiléinb‘éﬁﬂb%zofextaﬂﬁle; 0f £C1 & Ofird Bflsr debiruhalts ni€ ragent hescowpl i ng
tubes 18, the maintenance of the certain 30 hernetic chanmber naﬁg?e h
performed whi | & ¥edin Aniusgd RE RBRneRtelding S%% « e dehEF ehsrAse Ehat

chanbers, Accof€lifiddphgdrhalsunet ueadf ax phetastided tHechpgajsechiorogphi cal

systemB is further inproved. 14 _ - _i.o0OcCr 02 third enmbodi nent
according to t9%° PHedsfd a5 i Bﬁlﬁjlﬁn%oﬁ’/\?z%e %%s‘cri bed with reference to
Figs, 1, 9, and 5. In each of the above enbodi nents, anong the illum nation

opt i cab_ssyst em 3 angd the py %ia%ctshgfgwpbgggé%éyg %‘8-532’5“%”5 exposure

apparatis 1, the projectionoptical System®8 is provi with the opti cal
apparatus p. |shiekdigm g t@ppheafdssp, hagnefekt (GhiatPedhdvie 15t FENPREEEEL i on

l ens barrel 16, enGUIMAsENEAaE heldi nget becohargdd tsupplyypaspsqgel 28hes
| enses 17, which transcri bes the Qattern gf the nask M ﬁnto 10 .t he

phot osensi t i veSurbstehtvel iy shdedeipdr gasf LR 3qbhd Ploc‘f%&ﬁ&nﬁérs 19.
I'n Cﬁrrpalr: son, Thé émltcﬁidgld REbadi Eﬁﬁbliﬁgefﬂ@ﬁ;ﬂﬁh mmirf cﬁtgta:b Bg'pslw Ovihded
in the illumnnation optjca stem 3. M [s t.he first i.pent that
are i déftical P‘?)s??ﬁ)%eﬂ F ﬁzyet I“rﬁ'rra%lgeé%gﬂ? rr%qh%mbaerre X en%oattglge\% ttﬁ%a

ref erence nuneimhei hadvérs ttharsambeasute fovetr khbodi rEnttean@Swillsl not be
descri bed. Anong_the pluralit f the_ Le t cqypl i ybe 18
bet ween a pr ed%?]é?n en(g np?ﬁhre )c(f'fe(?:toﬁﬁejI ﬁggsggsﬁgisl%@n%;{% %i%‘to%llr?%dlogglg pai r
of spaced novabtadihd elnficnghey|filxgsr berpatigaphamprr gy i eldmidadeng

cylinders 18a, ; A fed 14150 R LhecRBELRNgEY. Of TR indduiitiald amdieas,
barrel 16 of th%rg‘%éns systens 15 rmvaebl gl gng the o tiécal, ath R.,and are

Faced 28ward efeh ex#eRldet N ithe SPARBASS L9RF et Wt Hiiite AHEE Sshown)
for moving thegpyabhes shid diing oy icadebands 8a, THS et Xigndrite oapttheal pat h
T is arranged between_the novabl e shLeIdlgg cgglnders %?a 18h and tlhed
i |l umination | 6h&tBARr2%| TUEChem PUSditdEsi EhPoPRBABYI 7 % | &P St
pressure bearigg gHédei Pt therm® ild pambaRt 04, OInttice |dd08s mtdmaterpr avi des
fluid or gas between the shielding cylinders,18 1 d.the jllwum nation
|l ens barrel 7.6%1FRE ﬁ%?/‘éb"fq'éo"é‘ﬂi éi%dia%§a8§?Fpn68rghiégr%gbgaﬁesuepfcw 15
30 passage 21 at the outlet leading into the second hermetic
chamber 19 to eliminate impurities from the optical path
gas. This further enhances the function of protecting the

optical elements,



- ~ ocr Zoo2 connected to a drive apparatus 30 in the first hernmetic

' chamber. 19 between the inner cover 12 arid the outer cover 13. The drive
apparatuses 30 nove the novabl e shielding cylinders 18a, 18b toward farb(t]- 2002
away from each other along the S optical path R The novenent of the

novabl e shielding cylinders 18a, 18b toward and avvay from each other forns
a switch opening , Whi_ch can_pe_.ope ner cover 12.
The shi el di ng cyl i%g‘&e%eféﬁ,rel%g 'fkbé)rﬁeconactl e l Ch% r<'§1)rl%%slr1ngfor dPeni ng
and cl osi ng tHigghzw tthlnl@heppnesguld. oﬁAerptﬂiaat d@m@@l@l chambadets a
circul ar revolver, 33. hs.r t suppor.t d K aratus 32
inthe first “m@‘r%t clgﬁgﬁﬁgrgiﬁ% ?%é/rou ledr) C(g]\e/eeré%%f%ddhg\fﬁlegggl 15 types
of optical nmeteersr348,. wiheh dre mrangetbm atsirle:hmmhph?elldahgpgamontof t he

revol ver 33 al on t n p I I 4b are

fitted into t’hse \ft re% ﬁkgﬁdﬁiﬁa @%/ i it er}tsnatgt! 8(:‘}\% Wgrrzb%ran;\gdgal ong

the peri phera]lovpm tarmn n@frmhﬂ:éyopm alad;umﬂie"ic 24a. thatThbeoptesalredve ce 31

retains a pl u;w tn¥48°f figwelye | ens groups, or the optical nmenbers 34a. The
h

I ens groups r exarrp e, different eccentric states relative to the
optical axis of the optical path in accordance with the 25 difference in

the cyclic charactg] itgld Ge@bnihRePrét ££ NEhaibdhea gBK dYe datireh@ensbe ghange

the illum nation condition, the optical device 31 nay be provided with a

pluralPty of ¥ aHrasgias Fevithe GBBHFH@% Bibeyi ¥§ é“raéﬁtngstfé}?esflrlsﬁ PRPs case,

the optical naghery e Quaph'rasn‘p?res"s@uiféles@{gdzcade Cii%\»ﬁe(?zfts31:h©XbQBdS
fromthe first hernetic chanber é in the outer cover C{hro%g@ thg switch
@Hl Spiae

openi ng 29 arRF§$TWe I $8€oAGCABABETREbHGMRA™ORF M et

shi el di ng cyl dagessi dBaesldb avetaepasateslisom eacckwnl&n Figl QCT 2002
other and the o%)ened anount gt’ t he eni,ng i s, nmaxi.mu (L); e drbve
v

itch. o
appar at us 32 POTRTESR tHEFv61'vér ggya%‘?g DAUERLT Ry PO ilond ™t K8
opticab nenbefSrﬁtAammetﬁle: sheobdrhédmeéarc cihanberldt) off tthee aermend gide of

the inner 5 cover 12, bet the n r
passage 21 is c%%ﬁéc?asds each 0#18 %rggg‘ltlﬁgnssn%??%ﬁ ’)encgétbarrelstg%gggl n the
i nner cover I1pregpiexf gdteh fgasti bepmevideghambemch? cind ututst thas

supply 10 paSé@ggéti?Jnfféymac qas t%@pewtpempnv 2hove PREigfal path gas
flows fromthe rst gas supply passages 21 through the passages 20 in the

illumnation Il ens barrels 16 and is provided to each of the sections 19a.

The oppi cal path goge feddteylfdrows cbl‘npaueh the gasspgessifed redrpmited
iIIum'nation% | ens barrels 16 and sgrov%ldedtothe sectlonietw%lnthe
f gc8tpk &i 61

movabl e shi el 8FRY TYF i FRfer 08k 51058 RgPTTBE 18)STHE 5 s 19b
i n the novabl en@hcehtiolys Hd rbar supBay ph8bthve 32paf atheel fiwrh tdses space in

the ot her cou n e shown
in Fig. 41in \%H’E]gy éing%%%%eﬁgﬂh r&gé:gl% a§y$5§gg llt§ e@%?+\?2e4 gkgfpﬁ%tt us 30
noves the novabtenghgas oﬁwgplaylgarmelgg 29a3018bato\?\b¢op€%l%$ﬂm Hefr tdyed

narr O?%bt gfeOEEESHda@%tf@%ﬁ&@e‘i‘e‘i@ 1¥hﬁia9¥ab£ﬁa§ higadli g de eildstder s

18a, itted to the cylindrical nbér 34b in the second hernetic
chamber 19 beh&s®Batdg) eeamker eifs systens 15 Thi s disconnects the second
hernmetic chanber 19 fromthe first hernetic chanber 14 in the cover i3.

A sensor 28a is attached to the coupling twbe 18 in the
second hermetic chamber 19 to measure the oxygen
30 concentration in the second hermetic chamber 19. The sensor
2Ba detects the oxygen concentration of the second hermetic
chamber 19 and outputs the detection result to the
controller 7 shown in Fig. 1. The controller 7 activates a

buzzer 28b (notifying means) when the oxygen concentration

10



30 As shown in Fig, 1, a manipulation portion 35 is connected to the

' controller 7. The manipulation portion 35 sends a switch signal to jge 2002
controller 7 for selecting one of the optical nenbers 34a anong the gFLI
types of the optical, nenbers 34a. Based on the switch signal fromthe 17

- ~ ocr 2002 manipul ation portion 35, the controller 7 controls the drive

apparatus 30 SERArates tie jervakk 8nshighdi ngr cytd ndarorl88a bBoheem
each other. In e separated state, as shown. in F

| e
shi el di ng cylgrﬁﬁﬁ%ﬁjﬂh?“*f$be§Wé15t§eﬁaF8FEﬂl?r é%ma(RHQHﬁﬂ% % “menber
34b of the opgkg§# r&aﬂgghgﬂgiﬂ@atweeﬁh&hnckmesley@ﬁ&mneﬁ£i9'ﬂm 3mamamsdthe
swi tch openi ng connects the second hernetic r g£éé(%égge %IFE
hermetic chan®eért @%-D%NﬂfﬂxﬁqﬁqﬁgtFﬁ§l8BtFﬁﬁfoﬁe ers 4 76 BE St ehed.
The state in whéghasVidrhiayg the Hnakhewadios offehe exhy orashee fsiecsndswi t ch
node. Then, in the fir W t coptroller 7 controls the drive
appar at us 32 BaEByt Hﬁ‘§H§a§ﬁiﬁghc§Pgﬁglg??%n??ﬂe mani pul ation portion 35
and rotates the revolver 15 33. As the revolver 33 rotates, the revolver 33

S stopped ufen the,onticll dAmCAtAnGar ERSPARILNC LS (i Mg Si gnal

is positioned in the second cc anber etween the | ens systens
15. The contrbeélew.7 then controls the drive apparatus 30 and noves the
novabl% shielding 20 cylinders 18a" 18b toward each other and returns to a

smntch conpletion state, which is shown i This state is referred
to as a second swi f&h FRRief1 1k hifEmetify EBaE‘b%‘BI 8 3 oFE vERHY ching, the

controller 7 gémggléh@hgaseﬁmmolﬁbrmom itab-parandt ppovhresiropthiec alpagat h gas
fromthe 25 first g S pas o the_her Ce qgg 9. t he
third enbodi néRput aa%?e%égﬁ%é% gh én88§9ggﬁé%oﬁggn ﬁ%%lsensor
28a are arranged in eashseédnunhunmemid ehamberr ¢p dGtesy the aftidistti on to

scvantages (1 L1} ShabdBe 14 o ORLIERSork ol gl hos 11

advant'ages di tlng of the novabl e
shi el di ng cyl hadeesid8ahanidhr f i |theatfds sthbeswrténi algameex bt opt i cal

menbers 34a i Rggnggéécéﬁl\edg?'?(é&eol%.]lty”%'fnhﬁ\b'ﬂénEh@lf‘eéﬁ@étfnéaﬂie of the

cl osed space a%out the optic I nproves th function for

protecting th@er:bhdnhﬁame'@hc dp!nam,tmr Hisvash Brepgrefethe  heenaldithtHge i s

obt ai ned wi th tRGei | | pLPREE ONCIRPH SHMe tSYS EeRL308f thbecw@mw@caeprbadoattus
1. In the present enbodinment, the deterioration of inner cover 12 is

checke?f based the EREhGRL PALRHR H&yﬂ@ﬁqﬁﬁﬁceonSPFgﬁn%}ytrﬁf?ﬁﬁﬁﬁﬁ?qma tic

chanber 19. Hewavgkojbheigetept Nl iystein Bhesi gnaranveed. 12 may al so be
checked based on changes in the relationship between the pressure sensors
26 and the gas supply portions 22. That is, 15 deterioration of the inner
cover 7,2 decreaseédﬂNElgaslbYes%hﬂePRﬁSﬂﬂﬁg sdcshe Rerapdi kewraiber 19.

Thus, the con a@,g.g&:%& {ol RET Pé§§e£ hehAMYRl of gas supBti Rerhycibe gas
supply portion so t at t e detection value of the gge ressurehobtalned

by t he2ipr essurchagbgsor426 Thisomlkemtit difficult for as in
first hermetic chamber 19 to enter the second hermetic

chamber 19. Accordingly, the hermetic seal of the closed
space about the optical path R is improved, and protection
of the optical systems 3, 8 is further guaranteed.

30
(2) The second hermetic chamber 19 includes the section

between the optical elements (e.g., the lenses 17), which
form the projection optical system 8. Accordingly, the
required optical elements of the projection optical system 8

11



20 Accordingly, ,deterioration of the inner cover 12 may be detected based
.on changes in the anount of gas supplied fromthe gas supply portion 122.
Deterioration of the inner cover 12 may al so be checked 25 by noni tior B@T 2002
the detection value of the gas pressure obtained by the pressure sensor 27,
which is arranged in the first hernmetic chanber 14. That is, when the inner

cover 12 det enirer akeg, ef hecgively dHEr<IRC MehphakFRhGCLtEBaghphicdP-egers the
first hernetic chanber lﬁ and j ncreases the gas 30 Fressure of the first
Wile Hambek,

hermetic chanbdf £8€° SRR fas e 0% ABTEPRS DRRFBIRE Wanber 14
i ncreases, thaeeontiol el 7otletieasesddepar@uabott gRS sPPREA G 4M the gas

supply portion_24 so that the detectiqgn value of the S _pressure obtained
by the pressufé §8ﬁ58?p%%mf%e]8§§‘étt’aﬁfh.lcf9pas§eﬁrFE‘ESB%&AEIE%&EW%

det eri dr at i onedkmehesi nnkccawiiarglly?, e Fandeteat €drbpseteonichanges in the
anount of gas || fromt as suppl. ortion 24. 5 |In this manner,
the hernetic §3§588¥f$%e0%%1r$f&ei%S(S:tr?ﬂr%erl%lguf\%hﬁhéwpﬁ?vﬂ%t there is
deterioration) in the inner cover 12 is checked by nonitoring the pressure

val ues of the pressyf eraenptis: bt annbiBe0ass SHRPLYa ATRNN: GHPP! | od

fromthe gas supply portion 22, he entire structure of ‘an exposure

appar at us i ncBMEéFALH ngAe hedptaasl IIpay whichf sphatanees that iause
embodirgent s WebhtbavhDei st Sous sad Wiina etief er806e LPeli Phed: ched g ee%ﬁ%osure
apparatus shown in Fig. 6 has the same structure as the above described
exposure appaf&ftsPetwatn Hphdridists hexPetdescharbeart 14 pddhe serond

i Ilunmination apkinedlc Sy TOXdtdBraabkNantNeatiBeX Me Pdditiled gas
transmtting EES%E{{]?Z for quiding the light emtted fromthe |ight 20
S,

source 2 to t 1584 G PORPEpt tdafOs§RER™ B¢ giegs ecting t he
Phot 05ensi 1 Ve SUBSE At oot ade B The Fiant Lranem il g Sustem es e a
phot osensitive s rat e, s e 9. e nsmiting syste is also
refer?@d to agoaggﬁmplﬂ%b%]rﬁcf/%ac%iaﬁ& BHP??méﬂaEﬁ%‘Pc% stl%%eo%dﬂa@m axis of
the 25 illunm aaeinents | ihtpranearted .f r dacbhdihobit soerfend it Eorthe opti cal
axis of the ilLLypiRaiion o8l em, 34 raicture of the

illum nation %pti cal s@stﬁtﬂﬁteﬁgxgr a\%}ngécégoégg%%yéjt"hsg f'l%é'“%shefl a

revol ver 33 haWPrgVe®- optical nember 34a, and a reflection nmirror 59, and
does not show 30 other lenses. In the exposure apparatus 1, the
illumynatian optical, system 3, the projectjon optical system8, the mask M
the sfdge 9, and pgh etsr?é:oéﬁﬁ“?f Ficaﬁ)& ated§ Fharged withct 200z
chanber 55. Anpbiygkrpaiincei hiaitonsSenset B8 tise askpiad ilnghke ehamrber 55
to detect the_gx n conncergstrah,ixon i@ t he _chanber %3‘ T,hea“porti on
connecting thé B 945 cHEMSer TBS FEPRRUFR ML A0t §XBPs¢Ent Ot he
entrance of 5thfroxyyrn gyddre @dacentr aheofiosmasbrn 585 detoaet 4swhet her or
not the inert,gasentdth 3:JUALRIEN. Vig t [ ] ion, optical
system 3 or tﬁe p?r(l)é'.ecti on opt ilcgﬁg'sgfsltg_em lggﬁs eg% r#gllo(lgugt&g % %gesystems
into £Re chanBEPIeStiamaptiralogyseamcBnéanfrathen inpaauedchanber 55, which
is 10 based on the detection result of the oxygen concentration sensor 58,

is lower than a regul ating, val.ue, a rning i s provided and the_ supply of
inert gas to the f stafrh(ﬂ%r?éi%ilc?ncﬁﬁrr\ﬁl\ﬁ?e iﬁg@?‘itrl‘f’ern’seetc’ﬁd:ﬁi‘é‘lbﬁét & chBfber
19 is inpededfipsstigrnididcemhamber 01 whg xPOBY eHdghid Wiem bpeikhght 15
source 2. In tQ{:}? Stsat if, a.l aser sog%ce is used las t he Ii%ht source 2,

| aser enissioR°rs Woppktt ThéPrFulPnblf o RtV G e fUSPhAS an i nner
cover 302, whinhtroysr yashe dpacbkiaboaset heveptiwtoal (et heRmeid 88220 outer
cover 1,3, J t p t fthe in cover 12. The outer cover
13 defines ﬂlggvé &ﬁg%eti{l?%hgﬁ%%grg@g,cvﬁﬁ%%r inlg‘{ saenpdzgr%‘a edSFP8M t he

at mospher e of he feetimmianbes, landethelonates covkreaiBedefiheegaa sécohd
hermetic chanpersdhe UGl 'chahBB2" 2h 0o LR NEhAIRYME LG rhide 18 outer

cover
chamber 19, the second hermetic chamber 19 is always charged

12



25 13. In the inner cover 12, since the structure of the section denoted by
. reference nuneral 59 is simlar to the third enbodi nent and the strqcbef%moz
of the other sections are simlar to those of the first or second

enbodi nrent these sections will not be discussed in detail. 30 In the sane
manner as the illum nation optical system 3, the projection optical system

8 al so has anwiﬁﬁ'e{n&&/?asl?agnd"‘&ih%h FERMEE Soh hef spasee awrdvemtept.i cal path
R, and an outer cover 13, which covers the sggce @%fqé}the i.nner, cover 21
h

-t ocr zooz AgcormpingkierthEofenctiogefPReBIACEFY St i S der 19,

which is sepaggt gdairopaddic satimpsRheneri inphevedanber 55, and the inner
cover 12 defines a second hernetic chanber 19, which is separated fromthe

at nosphere in the outer cover 5 7.3. In the inner cover 12, since the
structyre of the see}iTie deninicad 28y fefremeasernugerled GHYden simlar to that

f the first d_enbodi nent s, thi tion i he dj i
Getail. 10 1 noPREHFTer A bibopoeh 10, S8 b8t ey 8° HGERTR S 1 7

structure, ifThukl Fwlexeities Heaswertiics sesddbatweaehi e Sotatcdeameatlie exposure

light, a gas s controll.er ph.i J e i hanhers 14
and the seconﬁgg&%ﬁ ?@ aéri"f;arrt’oeer %%%Vﬁ%t he?ﬁg%ﬂ@a{:&ﬁrﬁ&? oﬁ]efv\g/gs%:éhtcei%puri %lr es are
15 el i m nat edaby eachesiced diy tadrr. ofhébei fdrsheheppetic rmderid4 $opur ged

wth Le cl eadnBil. ofk e8lild HeimiRAldnbfindt Moyissbds oualtd hies second

her meti'c cha ) en an Ark excimer |laser is used as the exposure
light, the gasndiipptydcener dihersismadyfFrmeshene®yYyeR t CHTRIT A i@ anber 14

with 20 cl eansajbolNogh NEcSANR JRNIRY KRRZSURPbI eSAEbErSBePNE, her neti c
chanber 19 with nitrogen gas. In this case, mitro%%n ?af IS Eg?ﬂéﬁiidq or
flows throughabrersaédhy Herthg isecanshbermesicosh&ReY 417 1S | e

proj ection opihgadl ra¥si €M Bind A tERRIce cadt inpreving shppiures: idre forr st
herneti c chanber 14 and the second .herne 19 with clean air ox

: ! . ELC ﬁhanbgr
ni trogén gas PrOREGRLEE FhpWTAIREL0% BN Phatéd B %' chenical filter. The

gas supply controller 50 has the sane 30 structure as the gas supply

controller 56 and SH?pE%ﬁsaé$§h€A{é§ @ﬁrqgtu%)cgggbgﬁtgfhéﬁmg%rghéecond
19 in

her neti ¢ chanber e projection optical system8 with clean air or

ni trogen gas iprodectidancetytah syrtamnfeladn§hr BEPPRBI ¢ RRRATAME das supply
controllers 50, 56 each have a clean air 22 - ~ ocr Zoo2 supply
apparatus, which suppljes_the first hernetic chanmber, 14 or_the sec

her net4t chanber 1§gvmtf‘ﬁ £+ E3h %ﬁ‘h?o,d’é'}?d"m; rrr?’fer Bégﬁgﬁ%ogu%% %/c%fppsayrosar}tdelﬂns,
whi ch suppl i e ifetaecerfgoberaripmardtanbdr hd8 wi thonparogeerygeisurd. TH:
illum nation optj.cal syst 3 includes t [ evo 3gang, { be '

appar atus 32 PEEYEHOD 1§ Fﬁ% ?E@%ﬁ%%?“ﬁéﬂﬁﬁﬁgéhEggéeﬁigbzgged ?é?% e
descri pti on ofmalyhaltsbi bd epbbiédreriten Trg icadlokekemesssi suagh ranghensgs tane
second 7.0 her i h 9 ngd; i e 3PRaARAtHE SrotSsansanord in
the first herﬁgﬁiggg a%%gggii.tqﬁe d??%e aﬁbaratus 32 noén%ll? has a notor.

Thus, 2%hey dustibstoateed -byFenecerdipifontthsf tHMesPABYaBFEUGBY T RRYa LR

motor or the gas applied to a lens barrel of the illumination optical
system 3, or the like, which guides the light emitted from
the light source 2 to the mask. The structure of the
illumination optical system 3 will be described in detail

30 when discussing a third embodiment.

A second embodiment according to the present invention
w1ll now be described with reference to Figs. 1 and 3. The

apparatus of the second embodiment differs from the

13



produced fromthe plastic covers of the notor wiring cords 1.5 may

.contam nate the surface of the | enses due to photochem cal reaction with

the laser. To prevent such state, it is preferred that the drive apgaoefuamz
32 be acconmodated in the first hermetic chanber 14. 20 The projection
optical system 8 incorporates a control unit 51 for controlling the

pressure of tBﬁpﬂﬁét@@td!eafheatf1|r%%5§em€>oﬂimlén@f1ﬁh€hé B A ALK O €ach
other in the optical axis direction anong the |enses formng the projection

optical systeRFEY Thd!FHAToICTuAne §1r§6nFF‘BP§l‘2%“"E hehd esisiriglest icgd gas

to decrease changessd nid hthd R@Gond ehBbachent Ski€ &ndthed pPridieGt i on opti cal
system a caused by?therna Iﬁg %gi resultin fron1abs%éﬁglon of exposure
[

energy or chahgESreirs HiMs dSpF §sﬁ Be T Hihifenist I'n

t hi s sBruct urend asi e sost bmdcwse\tebedl ean 30 air or nitrogen gas may be
used as the gas between the pair of |enses in accordance with the

wavel ength of the laser. It is preferred that the inpurities included in
such gas be el i ni nkn dehdyprpicldiooalehis| barre2316 of eamr 12067 sliskent he

i I1um nation pptigal g;%’ a%'@ 3408 &t Q\%BQEQJ:EStIT‘P&nOﬂé AL TS o egﬂeof

interior of the BMU may have a art structure. urt er,”ins
t he two- part @?*E&&Qﬁe#uh¥%ﬂ1@r§ﬁﬂﬁyebt Eecthe yprry gttt 15%ise baemeilng 65

paral hgl to the-ORiifdly, ayeh% %ﬁt@snarmgﬁgw&ﬁ %@Mérﬁs%ssw hat Ehﬁ

rectifying plates adjust the flow of gas, such as clean air or nitrog
gas. In the pPEskh Ierrﬁ)'kﬂﬁtﬁé’ﬁt lens PpFGeiRalf owre spRanatechdron ther aV| oI et

wavel engt h ba@ahtmmgbs ian eAth excmercbaﬁﬂn@e@me(y\@\eel eRgeh 2308k A
., and an. F2 exciner | aser source

Kr F exci nmer gsﬁ :Bﬁb Q&ﬁvelen th 298nm)

(wavel ength 1 (fF Sh Ter ReERe FLaeCiptberi bl et Tha AGEMEsHE) having a

shorter wavel e]mghldier sifc b fasashf brXJéBtiaay 1 SRy Kne:mecma%nfdhehkel gbkoggqurce
el epents may be

of th 5€Xposur e appar alus 1. A.cl ded state of t tical

detec?ed Pn g% r§é¥) r%?%ﬂ&&grégug g?ﬁB Fo?%ﬁﬁQ%wﬁﬁgﬁa RIS65RM} and g ray
(wavel engt h %ﬁmm)ded Immazmeorﬁitsghgasasuplply et seprm2170 cher her, in
addition to nj W%Co%% ont B8 ggﬁetﬁgé%ﬁr rgsedr |2rg o] traetgl rst Qg}r}g}et |bg

chanber 14 or t hefmétic c 7§ 9'né
for exanple, ¥en¢anhratden, sengon, 2Raypt on, xenon, and radon. It 25 is
preferred that chenically clean dry air (air purged from substances that

cl oud he | enses uc .amoniumion, or the like, and float in a clan
room 6 air havi ngIS’h E’rﬂﬂi dehy t8f 28aRFa93 5§ L hdUsdd. oFhdhgadiersr ged into
the first heremddimemanbéhelAppadathe gastikdhasgrrhd Ridoditenecaad 8he

hermeti ¢ chanber be p by conbi ning various types of gases.
The present |n‘§enr§tao“}r§3 )éef%ﬁlé é g%'ﬁt ied to a scanning type exposure

appar at us, which synchronously noves a nmask 24
An independent hermetic chamber 19 is formed in each of

25 the projection lens barrels 16 and each of the coupling
tubes 18, and each of the hermetic chambers is provided with
optical path gas. Thus, when performing maintenance in a
cextain hermetic chamber of the projection lens barrels 16
and the coupling tubes 18, the maintenance of the certain

30 hermetic chamber may be performed while maintaining the
hermetic state of the other hermetic chambers, Accordingly,
the function for protecting the projection optical system 8

is further aimproved.
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- ~ ocr Zoo2 and a substrate to expose the pattern of the mask (USP
5,413,410), and a step and repeat type exposure apparatus, which exposes

the pattern of the nask with the mask and the substrate in a statio-;t@ﬁraﬂmz
and sequentially noves the 5 substrate. The type of exposure apparatus Is

not limted to exposure apparatuses or fabricating sem conductors and may

be applied widely g qnifQf matRhentaabidbhthErystale PHRATMLE iﬂraeﬂﬂc?BHS for
exposing a liquid crystal display element pattern on a pol ygonal glass

plate and an kbbbt Repsiessrdbed. vithrreterenas itfy fdisn flirl A magdebi c

heads. The opid CadcHRRPARMUSLBGEOELLOGihOntNe IMARRERhe &uquhhﬂatgﬁx be
of the nultiple optical elenents that formthe

applied to onlg _one_ls _ )

proj ecti on oftPH2 s\ tsd/oY #RE EBei PF R HED PRSHGAdas Yshehefh ofnthae
proj ecti on opdkmadursy sipparadhs of the oRdjcalisl gpilslasgsheh ki pkted to
dioptric lenses. The pn%jegb%on optical systemmay he an opti¢al system
formed by refRSTHG 20 8 ERENPREERR T r PRI IUSE), bdPa thEt SBESERLI ¢ system

formed by di opppdmmtienses aandeseklbed i sivowd eriy Hrodeeeidhngbys bherepti cal

appar at us of e present .invention be applied.to a_ reflection el enent.
Further, the %ﬁkﬁiﬁﬁﬂpﬁ%%ﬁ&% gaf g?é&%ﬁ?ié??uéiqﬁé%ﬁngofogﬁoPBBUBFnﬁhe

magni fi cati ontegysstserh/andhashmayahecatbesudie megiefnnc atfi GheSyasRMYOGNBH

enl arging magni fi i . h r.pj ecti.on _qptical ste en far,
i rarlar aye e o rRt T slBe bR E o) SR e ) sBE REFRRY Al 30
such as quar thexmetfiaghianberaylBe ubedcamparismmni tint hbef ahirdfrared rays.

As descri bed : e @¥RO§ pp. ]%%%gj r enbodi nent may be
manuf act ured by asggﬁgVing eQEE§§% 555%. f%g% ?f§§§§%dsﬁﬁ-gb§?enl
i ncl udi ng eachtlaimemakiopf ophécal asysten ¥ he Mumbeaat odpphecairen, so as to
maintain a pragelanEned naRChAR Cabn@EEH A%y +1lseChki ¢ak aRepgacy, and
optical accuracy. To guarantee each type of accuracy, each optical

15 emBodiment are denoted with a reference numeral that is the

same as the first embodiment and will not be described.

Among the plurality of the lens systems 15, the

coupling tube 18 between a predetermined pair of the lens

20 systems 15 is formed by a pair of spaced movable shielding
cylinders 1l8a, 18b. The movable shielding cylinders 18a,
18b are fitted to the periphery of an illumination lens
barrel 16 of the lens systems 15 movably along the optical
path R and are faced toward each other between the lens

25 systems 15, A guide (not shown) for moving the movable
shielding cylinders 18a, 18b along the optical path T is
arranged between the movable shilelding cylinders 18a, 18b
and the illumination lens barrel 16. The guide s formed
by, for example, a static pressure bearing guide and a

30 linear motor, or the like, that provides fluid or gas
between the shielding cylinders 18a, 18b and the
illumination lens barrel 16.

The movable shielding cylinders 18a, 18b are each

15



5 systemis adjusted to achieve the optical accuracy, each nmechani cal
.systemis adjusted to achieve the nechani cal accuracy, and each elect{ical
systemis adjusted to achieve the electric accuracy before and aftef 0CT 2002
assenbly. The process during which the sub-systens are assenbled to build

10 the exposure apparatus includes mechani cal connection between the

sub- systens, I asdesedO andrdve eperaratuxille dint $heafidrpkphesmentct i ons of

pressure circuifsnbe 120¥eBeafathe f%&y%&mﬂ 3 2a388MRhedo et Pr &t e

entire exposure apparatus is assenbled. After the exposure ~.5 apparatus is

assenbl ed from3-he gpsjyecABPAEAERFES atf] rvigekhei Bogabier pptekadingat

various types §f1idei#saabas 288 G4 ANLARI vyt 1R cRNERER SKROSUSL fon the
apparatus. It i's preferred_that the nmanufacture of the_exposure apﬁ%ra us

be perfdrmed iPEAeRAPoBm The ViR YIRS Sdr &her BoXRBLIS0Shiektings are,
control l ed. Asanneiduata; deyi eewasd fal iGatedrby vadRr gohdy themsteps of
desi gning the function ggd cggabil%%ﬁ of &EF evice, producing a reticle
based on the d¥¥j R§e2ing, 235 Prbehi Gy R RREBRY: ABH G1e3%dcoth idieri al
expo?ﬂi)lng a pﬁtﬂr&fetr_ @fovtag_el_eet i -mtm)@ mémriggfc@uiwabbst meagxpéﬁyf@:@mgr at u?],
assenbl i ng the devi ici .bondi ng, and packagin , ahd inspecting the
devi ce. Accorcﬁ':ﬂ@v %ﬁﬁ BFSE%MS%&%?‘?WH“& ﬁBé ?’b—zgglpgtébet%w‘ttr@ above
enbodi hent s 3@pmd e Sal so be applied to a' structure in which the

enbodi ments are conbi ned as required. The optical apparatus P of each of

the above enbodi nents has a two-part structure foamed by the inner 25 - 1
OCT 2002 cover 12, Aphpeklealedevier Ihdowladest at héroplacatepaiteR33nd the

outer cover 13hiMn Q3 ¢e¥8ESLIPeshpE e L BYCh AZivén_éLéﬁf‘gaQIs 149 Sin the

structure, further covers may cover the oufer cover orma structure
havi ng three gahtiss SeryekdreChamer |34, aihdheoRubpti eavesysiemisl (Rbpdsd
provi desl wi t h dypest yEespel coX VISR &aN ANl @hiieR 888SAFSanddl tdH Sikase, one
of the sensors i rranged jn the first hermetic_chanber 10 14 of the

i || umi nation cPﬁrisieiFré sPERFEON \@F 1118 HEVOLREF 33ndbPnY sitd reqdd analsi de
the i } | uhm' nat iparthopt icg-aunay:sﬁsmzaem&rsammar)gmgchhsré?ﬂﬂﬁm% !1mttd1iﬁ:$1erran_ner,
one of the sensor et.ect e oxygen congent ion_of the first hernetic
chanber 14, véhﬂwg%ggeSﬁ?ﬁzgig%n%%ﬁgﬁg?ﬁhgéamhi?héraﬁ% Jrrapfeq Hangdde s

| eaki ng from tReeriphesalhpention chaiieeroptdcalV hbmbegad4iat o t he proj ection

opticaggsystem 8, in the same nmanner, one of the sensors may be arranged in
the first hernetic_chanber 14 of thesﬁiojection optical system8, while the

other sensor is ar PBfig8RTHGRLI ViR 3r spsairsnasplefprltey of dilomese This

obtains the sammsr ggvlhps, ¥¢tthe 1&a1omehpe BMB 52, i1hd hesrArR-digyaner,
one of the sensors ggé be arr ang in the mgile the other is
h [

he BMJ 52
arranged out side & NEF 8326w £%s SPRENELHE TR A L iRRe < he
out put of the thensptiaalaages afitttaeptieall panhnit i frcopidnea) WSt eme3,

reoul 3 ng. varieersse i A R AL SR EC s RRE IR (T GBRCSE S such
condi tion. |ntdhgchasksy, tFerthgpl ycoofchanget thasilbwtinatsian tacogditiohe t he
%ZE oEr DB &hehBgRebal- doPled N $RGPBY BROURALE GIEHTMPpRETI PRy
diaphragms having openings of different shapes. 1In this
case, the optical member 34a has diaphragms.
30
The optical device 31 extends from the first hermetic
chamber 14 in the outer cover 13 through the switch opening
29 and into the second hermetic chamber 19. When the

movable shielding cylinders 18a, 18b are separated from each

16



-. 1 OCT 2002 CLAIMS: 1. An optical apparatus including at | east one optical

.el ement arranged along an optical path of an 5 irradiation |ight, the LeOCT 2002

optical apparatus conprising: a first hernetic chanber |ocated al ong t
optical path separating a space including the optical path from anbient air
and charged wth a predeterm ned gas; a second herpetic chanber, | ocated in
the first her nBHPETBNAnERH AP PECVRG Pﬁetbﬁt?‘&’aqc%aﬂﬂ?rfiﬁ@mltshe gas in
the first hermhkimahanes andd eippiatiafast B eptited lLmAlveandaa
controller for_controlling, at |east. _qne of the Pr'essure in the first
hernetic chanbé lﬁnﬁe?‘ﬁeemg’r%s@urp«?silﬁlf’ﬁé 5Be oPRt HeA hrdtembsifaridar igothRat
the flow of theedbngrieelsherid nedn@pas flooatt brefifsdr herdetdc teranhget 0 t he
second r})ermatig ghgn?grbeits Egrev nt <id. 2. The opi' cal apparatus according to
claim 1,° characPert zetd TR 1At e "§88oRY°HEPPetI© chanber includes a 20
section | ocated between two of the optical elenents. 3. The opti cal
appar at us accordi ngat L n . i zed in that the
gas in the first h‘e}r\ng%?é;yc anbsg&)p??aggggégghg% %%%%%%de%ghgﬁcphgg
anbi ent 25 ai r thandliwelnataand Leasnbarcethah®etn i the Hamged onivelr ad.0 nert
gas that transﬁbﬁﬁc&f'epétﬂ'f %H@ti'sogrg'vgmad fo ddieh YA i igita il ?%gssu pl

nd 2, e ga rh

according to any one of clains 1 characterized 1 n that
the firddt 30 hBppBRges chhniram jas 988 SHEPLY gRertirn 2A%.andiiet optheal path

irradiation |ight, £ o6 .tﬂeonﬁ%@_m%ilﬂ@_rtgﬁtﬁ:bC%wgfaés%gg&arZQegP%Egha@?é nert

gas that transmts the irradiation_Ii _ The optic appar at us
accordi ng to cPaPR?@es iaf thfethiehaldbpénetien plens fargelst 36 spdsbising t he

concentrati on ptoti@es td dat ECeRd BeErBéhs PhAMahe 2Btical pQEh %QQZ 6.
Thg optical ap g{ggﬁgs c(?cﬁorg:lhlr}% tg?‘ §B¥ one of clﬁnms é.,hteoﬁgl I%hargct rized
by: a partitio et &I RRF 97T ThdfhéPeand liminatierond
her met il& chanbkens viber s s tlee apar tist ppavided Udeche Heictibnepebbngn ke
actuating nechanj 0J. 4 si.ng.and_decr easj an _opened _ajou of the
switch openi ngl;%'% éea;'sl}l%%% ptciygé Q?r’éﬁbgéa’arsirddpgg(ec&uip 1{1ﬁetngS¥5h0

her meti ¢ chanbBhe osec¢ticorsed@id inethet novalhberbsri dldimgyleylliadewst t8a ppEst Ng;
and a control | gfof QL S8ldtddF Bl kRSt LS C e J [ nt of. the
opti cal nenber b%t Wepen tl%éedqfi rglt lthgrﬁg%\%%: {c}h?;rgeerdt@r? tc%llelpgg}égﬁu%%? rTJEéI c
chanber is perRYttksl IRnsI5YistemsadPng t he openi ng amount of the switch
openi ngowi th the actuating nmechanism and a second switch node in which
novenent of the opt c,chanber_ and the

second hernetic chéﬁ%gﬁuyggggéh?§%$ESP%;P§%L: iéigﬁﬁgﬁégﬁﬁﬁﬁga“%nﬁﬁﬁt of
the switch opehé¢en oengldted,2@hactinave ngppecdtars S moves the movable
shielding cylinders 18a, 18b toward each other and narrows
the opened amount therebetween. The movable shielding
25 cylinders 18a, 18b are fitted to the cylindrical member 34b
in the second hermetic chamber 19 between adjacent lens
systems 15. This disconnects the second hermetic chamber 19

from the first hermetic chamber 14 in the cover 13.

30 As shown in Fig, 1, a manipulation portion 35 is
connected to the controller 7. The manipulation portion 35
sends a switch signal to the controller 7 for selecting one
of the optical members 34a among the plural types of the
optical members 34a. Based on the switch signal from the

17



7. The optical apparatus according to claim6, conprising a revolver that
. supports the optical nmenber and is rotatable about an axis, and a d.r|1 ];]2002
apparatus for 25 driving the revolver, wherein the control ler control's

drive apparatus to rotate the revolver, rotation of the revolver noving the
optical nenber between the first hernetic chanber and t he second her nmeti c
chanber. 30 8ma@ipAdabikpdsPeet epfpaiat ddei GEPLEPRYSEN' op?PP LR Sy ftiye

i rradiating aaﬁis%‘fa%sh GXQﬁéucEé‘palﬂa&@s }hd Inbaaﬁierghnglﬁlmtéﬁrlmdﬁrbt he

mask on a substrate wt he exposure |ight that’ gissed t hrough t he

nmask, wherein i84e 38bi éEPms9%@1érﬁ‘ihﬂﬂ -udé® the Bﬁ?PE%F PP B uLSH G ng

to any one of %5Eq|a'§5 lh&0m89a6¥é shlelﬂlﬁerc?DQﬁd@rsTh@aﬁXIEﬁﬂﬂﬁé
appar at us according to'claim8, characteri zed git) § £t| c ppar at us
e

i ncl udes at Imar(@ﬁédofframpi:%? FYhipdgrcal, §‘FmBﬁF| for 5

irradi ating the sk 3Wal Bet #Ee©XP0S Wend Isgaitemadw pl '!Jhﬂélcbp’erﬁf wecond
optical el enent groups for guiding the ex osure Ht th ass

t hr ough the paitt SPePRBINALk € rﬁ‘?é"ss&' St Fﬁf@nd 8""{‘% l%e% Herretic
chanber includes tdfe Ifeast RBemefiarchdhber um, nahdopekmhss bee e:bptfmal

enconpassi ng and ret ali in t first o g :

proj ection | edenRgESe’ Fogoeﬂ %%%%*ieﬁg % |g§ % %ﬁil&?l r'S opltqgcz%s
el emenig gr oupsallwelD isArefEposdr o agxpar éliurstf ew1tbhumodat| ng a pattern
formed on a mask with an exposure light froma |ight source to project an

i mge of the pattern on a substrate, the exposure apparatus_bein
characterized by: &Mhein,sinchhebirat rawiged modencshpasentroldert? part of 20

an optical path, gl diie GKPasULE bosiifadiid 0NBRged BhiBha biién GgnA

second chanber arranged to enconpass the first chanber and char vvlth a
second gas; anfrem ddve RGNLBRLEBIORIRFGIAN Bg &Rd) £95etERethE ’f‘?\

IOFGSSU]{q in thesfipy t@x*éarm%laeﬁl 3jlerdtrae:?e%urehenrbbelseﬁoml ChastgipeaDd
that the flow of the second i r.st

% e second g hthe{
chanber is prhaf ddie PPEifR @?‘B‘B%’Ejr & A ACRS PGS BEr g?ng St 10, 30
characterized ifyddati o pshitishedasn i tharsdcoaxt hgaset hat champeni 1% t he

ST 12, The G HEpararuSYaLTl di g Thoorarbeebtehs” ohied SRR

that the firsttzgasd:amb talp@asacuada@a@camvlerserthega@@gbﬂ-ﬁaﬁhwh@ismt t he

EXpOSUES lightcyfghdef§ iﬁaﬂcﬁeﬁoegward each other and returns to a switch
completion state, which is shown in Fig. 4. This state is
referred to as a second switch mode. Further, after
completion of the switching, the controller 7 drives the gas
supply portion 22 and provides optical path gas from the

25 first gas supply passage 21 to the hermetic chamber 19.

In the third embodiment, a pressure sensor 26 and an
oxygen concentration sensor 28a are arranged im each

{llumination lens barrel 16.

30
In addition to advantages (1) to (7) of the first

embodiment, the third embodiment has the advantages

discussed below.
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13. The exposure apparatus according to claim10, characterized in that the
‘ pressure in the first chamber is set higher than the pressure in the 1sgetpng{)ﬂz
chanber. 5 14. The exposure apparatus according to ctaim10, characterized
in that the pressure in the second chanber is set higher than the pressure
in the first chanber. 10 15. The exposure apparatus according to claim 10,
wherein at |east pank Qﬁifbﬁn@ﬂiﬂ aftle plviabile ahian@mgbeymmwmemai ght

source and the mask. X re appar at a i 1
wherein an il $H ﬁéﬁiigtébf‘? c@f“psi)‘gt S G O?I #ﬁ%ﬁéﬂ%‘éf?% i‘ :mat
exposure |ightcHe @pttikall dghicéoaﬂr,cmamtaumngbd berme’emtthfeal |aﬁ1tth®our ce
and the mask nd the first, cha agt t duni nation
opti cal systenﬁiqﬁfdlfpa?ﬁea%&ﬁﬁﬁghe %ﬂ) ratggkgcgor ﬁ%glﬁ% 3{5% %.

wher ei ns at | eal@ingrdion @brt bf,-oo@timj et Hlilsmivebien dptiwah syrtamsk and

t he substrate. he char e I t r ﬂﬁh?ijn:

chanber forns %ﬁfi§f§f ﬁ515x58% e dﬁig¥ﬁfgg§§o? ?Rgp?g %?a|n1 %?il n t hat
a proj ecti on aptiicall swstem130¢f|¢h§yexﬂbsﬂm§ papecRrhusolt he substrate is

"en the mask and the substrate, and the first at |east part of the

projection optical 19. A nethod for assenbli n% an exggsure par at us t hat
i | luninates a patt &m ther REESON LTRAAMEN &RecdBbeLtRIAT 9% % 1 ght

sour ceyand prg rf'ecrt%o%rér' HBOIEs Obhdd¥eadd DaRld %hncﬁanéeéubﬁtﬂaéeow met hod
being ¢ aracterlze by: formng a first chanber in an ogti PE) S of the
tal

g a
exposur e | i ghteaisensxas toncefipthe srcqshhiergeticorhapnpe WE31 1
OCT 2002 suppl i @t iforasl of hefbee Wiirdre @ doiviegt 1gaﬁayfa)1mri@eacmﬂmaﬂ

chanber so as to epconpass the first c er LNg & e second
chanber with aPas‘é'@Brﬂi’ GREng8s o LR i er{ﬁﬁrem@[’ﬁgzﬁr éggﬁégrﬁa pﬁﬁsdé)urke
preventing theséx{ms)fzet laeds enengla g asugplogmpdre isesodd - chahberlso the first
chanber, 10 20, Th o C t i 9 e e

suppl y”’ig an |°P1eetr%ejé) an %¥ gﬁgmﬁ?%e hcgd‘fgexlr;&s%udee ééﬁ&é ghéh‘g %I rst gas,
and suppl yi ng pressanoret mheesehandatmmicalqhaa@erhé secHhds gakhe 15 21.

The met hod accgésrges&?uheor G/ %hﬂhégse%hﬂ(é‘%ﬁdr&e%ﬂ BabNalipb DBl BYSUIE 4ot the

first chanber an t ressure in the second
The opti cal apmra]m@mdﬂﬂgst?otm%u‘iﬁel detection value of the gas

pressure obtained by the pressure sensor 26 ls constant.
20 Accordingly, deterioration of the inner cover 12 may be
detected based on changes in the amount of gas supplied from

the gas supply portion 22.

Deterioration of the inner cover 12 may also be checked
25 by monitoring the detection value of the gas pressure
obtained by the pressure sensor 27, which is arranged in the
first hermetic chamber 14. That is, when the inner cover 12
deteriorates, the gas in the second hermetic cl@mber 19
entaers the first hermetic chamber 14 and increases the gas
30 pressure of the first hermetic chamber 14. When the gas
pressure of the first hermetic chamber 14 increases, the
controller 7 decreases the amount of gas supplied by the gas
supply portion 24 so that the detection value of the gas
pressure obtained by the pressure sensor 27 is constant.

19



20 characterized in that the pressure in the second hernetic chanber is set

hi gher than the pressure in the first hernetic chanber so that the second
hermeti ¢ chanber di sconnects the optical path fromthe gas of the fi-rg;tm-.-r 200
hernmeti c chanber. 25 23. The exposure apparatus according to claim 23, 2
characterized by: a first gas supply system for supplying the first chanber
with the firstAgasrdBogby sealdred igaatdoppb§ ’s!ystamémrc@mplm mgyt Be second

chanber with t n t er f con ollin Ieast one
of the firs goetBEEeabatay ANTHEnERE £8 HAE SREo I as, MeRieS Raent he

fl ow of the se&baddgassippiy tteetdevold. chanber to the 35 f| rst chanber is
prevented. 32 - 1 OCT 2002 24. A method for fabricating a sem conductor
devi ce by illumnating a pattern formed on a mask with an exposure |ight

froma I¥ ght sour cel™ gt HmFEEEr nhanhe regfel ofsadie & pdiet demmonia

bstrat th h
substrate, thecHgikbOg Pﬁla(k&@tt%fe'rzéﬁ R¥+ {Qéf‘%”ﬂs %Jﬂéxﬁl}orﬁhqm?rlﬁ é'légl i ght

with a first gas in at |east part of an optical path e exposur
and forming a 3BBBHhR ilsh&f‘eéhﬁ‘én*b)és‘wsﬂt%qq tde prgsBure aval dess

charged with aoset:lmélengéaur&ndethﬁé02€Ft2ﬂgadJ‘Q:He”%% Qhpbh ¢ &&‘%” on
the substrate in a]ejzegtgr |chthe fJaX)WOf t he second gas |nt e first
chanber is preVei? eﬁBﬁsﬁ'r‘%P d%ﬁ-%ﬁjtﬁ‘ #Zecoldi-ng to claim 10, 15

characfléri zed by: an opti caI menber arranged in the optical path of the

exposure |ight, an ' a us for driving the optical nenber,
wherein the opti ca?m’?e dgﬁ?lesgg?{’%u’é%l Th The® é“Fe?G‘pgﬁéﬁB\é§ and t he
drive appar at un¢erraratigad tha bheisabcn}cbummmﬁr tha6fiTfke aBthl@ﬂrd or

assenbl i ng theemw&samgriaﬁg?u%ﬁ%?ﬂ g eudes tgl FFSgea:ﬁi‘Ct erized in

that: 25 the exposure apparatus Jarg- ‘anged
in the optical path of the exposure light, and a drlve apparatus for

drivingsthe opti calTherposuvbeagpirddits GHdwralinMeRer ¢l ﬁaér{@%é n the
arranged in the secon

first chanber, ‘gttuq:e dl’sl ag‘?argt%ﬁss i S, L
chanber. 27. AR“ESPOES & %gSr D8 FHSTIHARA FXPPAYTS PEPEERFNS Ok nedlon a
mask with an expeswrtad iigikfluiesna aligghtssoiwece, andiplohesitkh Qiébtil@%ge of
the pattern ons P 1311 (R A P B GBRPR! 28UT1 LRS! M NG FBng
system 52 for guiding the light emitted from the light
20 source 2 to the lens, and a projection optical éystem 8 for
projecting the pattern of a mask M to a photosensitive
substrate W arranged on a photosansitive substrate stage 9.
The light transmitting system 52 is also referred to as a
BMU (Beam Matching Unit) and matches the optical axis of the
25 illumination light emitted from the light source 2 with the
optical axis of the illumination optical system 3. In the
stxucture of the illumination optical system 3, the drawing
shows only the lens 17, a revolver 33 having an optical
membexr 34a, and a reflection mirror 54, and does not show
30 other lenses.

In the exposure apparatus 1, the illumination optical

system 3, the projection optical system 8, the mask M, the
stage 9, and part of the BMU 52 are accommodated in a

20



-. 1 OCT 2002 an optical nenber arranged in an optical path of the exposure
light; a drive apparatus for driving the optical nenber; a first ch.am]; zp[]z
enconpassi ng the optical nenber 5 arranged in the optical path; and S

gas supply system for supplying a first gas to the first chanber, the
exposure apparatus being characterized in that the drive apparatus i's
arranged i n a $0RBPRE S ut Hndexyrenf FeBEeRhaHblkn SERSOTh&8ekposuranged
apparat us accoldi e IdhdRls88eoCHat 6t O &k ged Q%Bchh%rﬁl?ilﬁﬁ phl ) gle

the first chanber is formed by a second chanber” ‘enconpassin I'rSt
chanber. 15 29ChapReLAsosulBeappat AP hsCarres iy the @N&lﬁﬂzgo tharacteri zed

by a second gaéhm 5S4t eahteq Egpﬁlywp @a%ﬁ%%%tg%ﬁet en&psﬁéscg d

chanber . 20 The exposure apparatus according to clalim 30 aracterized
in that >t he fu?%’i g “ﬁ §xé(HEPn€PBC@%§r%%’sRnt5r%ﬁ°rﬁ 8 fiﬁéeéfeﬁoshe‘ehwgm

and the secondng@@stte ihedds ghBat shsh "BE en DMK dan e deabtentnai r- 25 31.
illum nates a pattern

A net hod for nbl i ng an exposure apparatus that

forned on a nagﬁfuﬁ%q?éi?neﬁﬁﬁgﬁﬁé FY@ﬁ Mt oh £he grelsstiee, cakica¥ oj ect s

an i mage of trwymmerrisoueaksubsbwt@f e JpRithac laaltagtﬁéaéﬁ&rwéfzﬁﬂ by:

formng a firg& qﬁer S0 as to_enco Ss an qpti 30 penber arranged

al ong an optic Yht* a iv a¥fat us
RS SRR ERTGREF S LT Pa GRS Bof v

for dri0ing theaspd iamaltheedbeect hom s@acde cuﬂ sinde okpgehi eshcemarderon and

suppl ying the f Q. asge | e the_ exposure

apggrgtug %é5§33f3§c¥qgoég%§g 959 fkﬁééqi lpgbylggFrnﬁ YR dtluct or

devi ce by i I I U Qe aadpsaheesuppby nefl iorert wask twi theafii expasenmed 4ght

dedg aadpah b
from a oot | SOtiifer 300oB! PhECLLAMAhIARAS LLrChBeR OIS InOE (o

substrate, the neth bei ng character rmng a fr¥
to enconpass a?i:qrptﬁ}@alemﬁﬁﬁ%@n @fr'éh@eﬁtkfmamg: dngbpt fran pae hlfht he

exposu g |ightgo@kdeanyi nqnatﬂigV&aﬂp@arﬁt s & prodrsb\ﬁkeg iﬁeugé)&'acé'tfh%e”bef

in a space outside the first chanb jecting the inage o
pattern on t hel<fJst3O¥rEe| A alase¥ eemwmrbﬁﬁ §&oPPedt chamber is supplied
with a first gas. 15 20

The illumination optical system 3 has an inner cover

12, which covers the space about the optical path R, and an

20 outer cover 13, which covers the space about the inner cover
12. The outer cover 13 defines a first hermetic chamber 14,
which is separated from the atmosphere of the chamber 55,
and the inner cover 12 defines a second hermetic chamber 19,
which is separated from the atmosphere in the outer cover

25 13. In the inner cover 12, since the structure of the
section denoted by reference numeral 59 is similar to the
third embodiment and the structures of the other sections
are similar to those of the first or second emhgdiments,
these sections will not be discussed in detail.

30

In the same manner as the illumination optical system

3, the projection optical system 8 also has an inner cover
12, which covers the space about the optical path R, and an
outer cover 13, which covers the space aboul the inner cover
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a] ca] ca] ca] ca] Mbp&kc&a]atn@h]admzﬁ]ma],\@p]lda]scthe first hermetic chamber 14

nggLial}?ilsﬁ?LC%h ?%‘ %gg] a] car%mca ca}s ]Ubg?ca?cw%] le ca Lda] caj c"a] ca
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10G3@ 10% () - 9lé: g -zY, | Yd0%& fg Bé] r] a@\ I'I'N h
ectlon optical system 8 with cléan ai

in the pro
nitrogen gas in accordance with the wavelength of the laser,

The gas supply controllers 50, 56 each have a clean air

22



Y4096 1#5& ()-V! F6 %409 ()-VF 109%& ()- 10%& ()-f&L0%& ()- 310%& ()-
ZX9g\ : 1 3( 9%0% #& ()-!Y3( Y0%RE ()-!v' 3%A0UCCE ()- !h 3940958 ( )- 1 OCT 2002
| c394.09%00& ()- 109&' ()-~_=!13 10900& ()- Yyl0%& ()-sz10%& ()-" 10
10S8109%&' ()-!LO@ 10%&' () - @zX6~_=!c” @s$10% \
& ()-M h@s$10%& ()-M @109%&' ()-! K@L0%& ()-!6 MBLO%& ()-! MB10%& ()-~ @c 3
109&' () - sS1OYRRiHY Ly ab(ibalkﬁtihQS &Hi/&u(éuﬁgi-’lﬂél{’/ggﬁ) g&@gﬂ;e%btic chamber
I A 0 ! o-+&'

&é&igakg()@? 3Ai +& Q)Ed&gaggFgfé(%gampquﬁ | Wash C&éan air, and a

109%& () - | (10%&*(r)oqeln( HaWMR's(ppll (4P84 88 {Ys - 'viHi(chO%gnp&Ilﬁbs the, 3040085& () -
L STOMAE Ol SIOUIE ()b H0UBRS (i 4078 ()-M 10 10

10y8s109%& ()
51}[9 \S11K$109%& ()-! P$10%& ()-! #10%& ()-S! fs10%& ()- @O%& () - 10%&' () - 5H

" wn _ A 0 R
o ) IS Wby 5B S AT O
3 and the drive apparatus 32 for driving the revolver 33
which are discussed in the description of the third
embodiment. The revolver 33 is arranged in the second
10 hermetic chamber 19, and the drive apparatus 32 is arranged
in the first hermetic chamber 14, The drive apparatus 32
normally has a motor. Thus, the dust produced by the
rmovement of the movable portion of the motor or the gas
produced from the plastic covers of the motor wiring cords
15 may contaminate the surface of the lenses due to
photochemical reaction with the laser. To prevent such
state, it is preferred that the drive apparatus 32 be
accommodated in the first hermetie chamber 14.

20 The projection optical system B incorporates a control
unit 51 for controlling the pressure of the gas between at
least a palr of the lenses adjacent to each other in the
optical axis direction among the lenses forming the
projection optical system 8. The control unit 51 controls

25 the pressure of the gas to decrease changes in the imaging
characteristic of the projection optical system 8 caused by
thermal changes resulting from absorption of exposure energy
or changes in the atmospheric pressure and ambient
temperature. In this structure, as described above, clean

30 air or nitrogen gas may be used as the gas between the pair
of lenses in accordance with the wavelength of the laser.
It is preferred that the impurities included in such gas be
eliminated by a chemical filter.
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10 so that the rectifying plates adjust the flow of gas, such

as clean air or nitrogen gas.

In the present embodiment, an illumination light in the

10 ultraviolet wavelength band, such as an ArF excimer laser
beam (wavelength 193nm), a KrF excimer laser bean
(wavelength 248nm), and an F; excimer laser source
(wavelength 157nm), and an EUVL (Extreme Ultraviolet
Lithography) having a shorter wavelength, such as soft X-

15 ray, may be used as the light source of the exposure
apparatus 1. A clouded state of the optical elements may be
detected in an exposure apparatus using 1l ray (wavelength
365nm) and g ray (wavelength 436nm) illumination lights as a
light beam.

'20 '

Further, in addition to nitregen gas, the gas that is
charged into the first hermaetic chamber 14 or the second
hermetic chamber 19 and is inert to light may be, for
example, hellum, neon, argon, krypton, xenon, and radon. It

25 is preferred that chemically clean dry air (air purged from
substances that cloud the lenses, such as ammonium ion, or
the like, and float in a clean room or air having a humidity
of 5% or less) be used, The gas charged into.the first
hermetic chamber 14 and the gas charged into the second

30 hermetic chamber 19 may be produced by combining various
types of gases.

The present invention may also be applied to a scanning

type exposure apparatus, which synchronously moves a mask
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apparatus for exposing a liquid crystal display element
pattern on a polygonal glass plate and an exposure apparatus
10 for fabricating thin film magnetic heads.

The optical apparatus according to the present
invention may be applied to only one of the multiple optical
alements that form the projection optical system or the

15 illumination optical system.

In the projection optical system, all of the optical
elements are not limited to dioptric lenses. The projection
optical system may be an optical system formed by reflection

20 elements (mirrors) or may be a catadioptric system formed by
dioptric lenées and reflection elements. Accordingly, the
optical apparatus of the present invention may be applied to
a reflection element. Further, the projection optical
system is not limited to a reducing magnification system and

25 may be an equal magnification system or an enlarging
magnification system,

In the projection optical system, when far infrared
rays such as when an excimer laser is used, a glass material
30 such as quartz or fluorite may be used to transmit the far

infrared rays.

As described above, the exposure apparatus of the
present embodiment may be manufactured by assembling each

25
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mechanical system is adjusted to achieve the mechanical
accuracy, and each electrical system is adjusted to achieve
the electric accuracy before and after assembly. The '
process duxing which the sub-systems are assembled to build
10 the exposure apparatus includes mechanical connection
between the sub-systems, wire connections of electric
circuits, and pipe connections of pressure circuits. Of
course, each sub-system is assembled before the entire
exposure apparatus is assembled. After the exposure
15 apparatus 1s assembled from the sub-systems, entire
adjustment 1s performed so that various types of accuracies
are guaranteed in Ehe entire exposure apparatus. It is
preferred that the manufacture of the exposure apparatus be
performed in a clean room, in which temperature and
20 cleanness are controlled.

A semiconductor device is fabricated by undergoing the
steps of designing the function and capability of the
device, producing a reticle based on the designing step,

25 producing a wafer from a silicon material, exposing a
pattern of the reticle on the wafer with the exposure
apparatus, assembling the device (dicing, bonding, and
packaging), and inspecting the device. Accordinggly, the
present invention is not restricted to the above embodiments

30 and may also be applied to a structure in which the
embodiments are combined as required.

The optical apparatus P of each of the above
embodiments has a two-part structure formed by the inner
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The illumination optical system 3 may be provided with
two types of oxygen concentration sensors. In this case,
one of the sensors is arranged in the first hermetic chamber
10 14 of the illumination optical system 3, while the other
sensor is arranged outside the illumination optical system
3. By arranging the sensors in this manner, one of the
sensors detects the oxygen concentration of the first
hermetic¢ chamber 14, while the other sensor detects whether
15 or not inert gas is leaking from the first hermetic chamber
14. With regard to the projection optical system 8, in the
same manner, one of the sensors may be arranged in the first
hermetic chamber 14 of the projection optical system 8,
while the other sensor is arranged outside the projection
20 optical system 8. This obtains the same results.

With regard to the BMU 52, in the same manner, one of
the sensors may be arranged in the BMU 52, while the other
is arranged outside the BMU 52. This obtains the same

25 results.

When the output of the sensor arranged outside the
illumination optical system 3, the projection optical system
8, or the BMU 52 becomes lower than a regulating value, a
30 warning may be given to inform the operator of such
condition. In such case, the supply of inert gas, such as
nitrogen, to the first hermetic chamber 14 or the second

hermetic chamber 19 may be impeded.
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1. An optical apparatus including at least one

optical element arranged along an optical path of an
5 irradiation light, the optical apparatus comprising:

a first hermetic chamber located along the optical path
separating a space including the optical path from ambient
air and charged with a predetermined gas;

a second hermetic chamber located in the first hermetic

10 chamber separating the optical path from the gas in the
first hermetic chamber and retaining the optical elements;
and a controller for controlling at least one of the
pressure in the first hermetic chamber and the pressure in
the second hermetic chamber so that the flow of the

15 predetermined gas from the first hermetic chamber to the

second hermetic chamber is prevented.

2. The optical apparatus according to claim 1,
characterized in that the second hermetic chamber includes a

20 section located between two of the optical elements.

3. The optical apparatus according to any one of
claims 1 and 2, characterized in that the gas in the first
hermetic chamber is a gas that is more pure than the ambient

25 air, and the second hermetic chamber is charged with an

inert gas that transmits the irradiation light.

4, The optical apparatus according to any one of
claims 1 and 2, characterized in that the gas in the first
30 hermetic chamber is an inert gas that transmits the
irradiation light, and the second hermetic chamber is
charged with an inert gas that transmits the irradiation
light.

35 5. 5. The optical apparatus according to claim 3, further
characterized by a sensor for measuring the concentration of

a gas in the second hermetic chamber.
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a partition for defining the first hermetic chamber and
5 the second hermetic chamber, wherein the partition includes
a switch opening;
an actuating mechanism for increasing and decreasing an
opened amount of the switch opening;
at least one optical member arranged in the first
10 hermetic chamber or the second hermetic chamber through the
switch opening; and
a controller for setting a first switch mode in which
movement of the optical member between the first hermetic
chamber and the second hermetic chamber is permitted by
15 increasing the opening amount of the switch opening with the
actuating mechanism, and a second switch mode in which
movement of the optical member between the first hermetic
chamber and the second hermetic chamber is prohibited by
decreasing the opened amount of the switch opening with the
20 actuating mechanism.

7. The optical apparatus according to claim 6,
comprising a revolver that supports the optical member and
is rotatable about an axis, and a drive apparatus for

25 driving the revolver, wherein the controller controls the
drive apparatus to rotate the revolver, rotation of the
revolver moving the optical member between the first

hermetic chamber and the second hermetic chamber.

30 8. 8. An exposure apparatus including an optical system
for irradiating a mask with exposure light and transferring
a pattern of the mask on a substrate with the exposure light
that has passed through the mask, wherein the optical system
includes the optical apparatus according to any one of

35 claims 1 to 7. '
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characterized in that the optical apparatus includes at
least one of a plurality of first optical element groups for
5 irradiating the mask with the exposure light and a plurality
of second optical element groups for guiding the exposure
light that has passed through the pattern of the mask to the
substrate; and
the second hermetic chamber includes at least one of an
10 illumination lens barrel for encompassing and retaining the
first optical element groups and a projection lens barrel
for encompassing and retaining the first optical element
groups.

15 10. An exposure apparatus for illuminating a pattern
formed on a mask with an exposure light from a light source
to project an image of the pattern on a substrate, the
exposure apparatus being characterized by:

a first chamber arranged to encompass at least part of

20 an optical path of the exposure light and charged with a
first gas;

a second chamber arranged to encompass the first
chamber and charged with a second gas; and
a controller for controlling at least one of the

25 pressure in the first chamber and the pressure in the second
chamber so that the flow of the second gas from the second
chamber to the first chamber is prevented.

11. The exposure apparatus according to claim 10,
30 characterized in that the first gas is an inert gas that
transmits the exposure light, and the second gas is a gas
that is more pure than ambient air.

12. The exposure apparatus according to claim 10,

35 characterized in that the first gas and the second gas are
inert gases that transmit the exposure light.
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13. The exposure apparatus according to claim 10,
characterized in that the pressure in the first chamber is

set higher than the pressure in the second chamber.

14. The exposure apparatus according to claim 10,
characterized in that the pressure in the second chamber is

set higher than the pressure in the first chamber.

10 15. The exposure apparatus according to claim 10,
wherein at least part of the optical path is arranged
between the light source and the mask.

16. The exposure apparatus according to claim 15,

15 wherein an illumination optical system for illuminating the
mask with the exposure light from the light source is
arranged between the light source and the mask, and the
first chamber forms at least part of the illumination
optical system.

20

17. The exposure apparatus according to claim 10,
wherein at least part of the optical path is located between
the mask and the substrate.

25 18. The exposure apparatus according to claim 15,
characterized in that a projection optical system for
projecting an image of the pattern to the substrate is
arranged between the mask and the substrate, and the first
chamber forms at least part of the projection optical

30 system.

15. A method for assembling an exposure apparatus that
illuminates a pattern formed on a mask with an exposure
light from a light source, and projects an image of the

35 pattern on a substrate, the method being characterized by:
forming a first chamber in an optical path of the
exposure light so as to encompass at least part of the
optical path;
31
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5 supplying the second chamber with a second gas to
assemble the exposure apparatus; and
preventing the flow of the second gas from the second
chamber to the first chamber.

10 20. The method according to claim 19, characterized by
supplying an inert gas that transmits the exposure light as
the first gas, and supplying a gas more pure than ambient
air as the second gas.

15 21. The method according to claim 19, characterized in
that the pressure in the first chamber is set higher than

the pressure in the second chamber.

22. The optical apparatus according to claim 1,

20 characterized in that the pressure in the second hermetic
chamber is set higher than the pressure in the first
hermetic chamber so that the second hermetic chamber
disconnects the optical path from the gas of the first

hermetic chamber.

25
23. The exposure apparatus according to claim 23,
characterized by:
a first gas supply system for supplying the first
chamber with the first gas;
30 a second gas supply system for supplying the second
chamber with the second gas; and
a controllef for controlling at least one of the first
gas supply system and the second gas supply system so that
the flow of the second gas from the second chamber to the
35 first chamber is prevented.
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24. A method for fabricating a semiconductor device by
illuminating a pattern formed on a mask with an exposure
light from a light source, and projecting an image of the

5 pattern on a substrate, the method characterized by:

forming a first chamber charged with a first gas in at
least part of an optical path of the exposure light, and
forming a second chamber that encompasses the first chamber
and is charged with a second gas; and

10 projecting the image of the pattern on the substrate in
a state in which the flow of the second gas into the first
chamber is prevented.

25, The exposure apparatus according to claim 10,
15 characterized by:
an optical member arranged in the optical path of the
exposure light, and a drive apparatus for driving the
optical member,
wherein the optical member is arranged in the first
20 chamber, and the drive apparatus is arranged in the second
chamber.

26. The method for assembling the exposure apparatus
according to claim 19, characterized in that:

25 the exposure apparatus further includes an optical
member arranged in the optical path of the exposure light,
and a drive apparatus for driving the optical member,

wherein the optical member is arranged in the first
chamber, and the drive apparatus is arranged in the second

30 chamber.

27. An exposure apparatus for illuminating a pattern
formed on a mask with an exposure light from a light source,
and projecting an image of the pattern on a substrate, the

35 exposure apparatus including:
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an optical member arranged in an optical path of the
exposure light;

a drive apparatus for driving the optical member;

a first chamber encompassing the optical member

5 arranged in the optical path; and

a first gas supply system for supplying a first gas to
the first chamber, the exposure apparatus being
characterized in that the drive apparatus is arranged in a

10 space outside the first chamber.

28. The exposure apparatus according to claim 28,
characterized in that the space outside the first chamber is
formed by a second chamber encompassing the first chamber.

15

29. The exposure apparatus according to claim 29,

characterized by a second gas supply system for supplying a

second gas to the second chamber.

20 30. The exposure apparatus according to claim 30,
characterized in that the first gas is an inert gas that
transmits the exposure light, and the second gas is a gas

that is more pure than the ambient air.

25 31. A method for assembling an exposure apparatus that
illuminates a pattern formed on a mask with an exposure
light from a light source, and projects an image of the
pattern on a substrate, the method being characterized by:

forming a first chamber so as to encompass an optical

30 member arranged along an optical path of the exposure light:

arranging a drive apparatus for driving the optical
member in a space outside the first chamber; and

supplying the first chamber with a first gas to
assemble the exposure apparatus.

35
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ght from a light source, and projecting an image of the
5 pattern on a substrate, the method being characterized by:
forming a first chamber so as to encompass an optical
member arranged along an optical path of the exposure light;
arranging a drive apparatus for driving the optical
member in a space outside the first chamber; and
10 projecting the image of the pattern on the substrate in
a state in which the first chamber is supplied with a first
gas.
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