; 789:e3eJIGfgidj,<l6rlI TI\1 1 8 JUL 2002 ~h EXPOSURE SYSTEM EXPCSUFE L2002
APPARATUS AND COATI NG AND DEVELOPI NG EAPOSURE APPARATUS TECHNI CAL F L“‘B -?-P]e
present invention relates to an exposure system and exposure appar atus
having a |light source such as an ArF excinmer |aser, used in a |lithography

rocess

Cubst 7 at BRPGRIRE SERIRM SRR IRRP AR ATUS D TOATHI AR e ERRNG,
proj ecti on exposure appar at us RI¢POSUREIARPARATUSCt ure of sem conduct or

el ements and liquid crystal display elenents and the |ike, and a coating
and devel opi ng apparatus for a photosensitive material (photoresist), used
connected to the projection expo?Eé ReAEHH BACKGROUND ART *0~~2* In
the |ithography process for nmanufacturing sem conductor devices or liquid
crystal substrates and the |ike, an exposure apparatus whi ch exposes a

pattern image of a retjcle, k) on a photosensitive substrate via a

Prof et on opt RetesepLirgRiIc TEein O R Supry oD and FrRoRU S uae s Fefags
m ni at uriAakhite QlchssTh AP IHGHRF 128 6843h %@nfdgf{guybfﬁoceﬁ%pfnqsﬁﬁaﬁﬁyg and in
the |ithography process, there has been an advaice in shortening the

wavel enggemicdndueter tlemientgoatigyidicrystal sehstratce andithe dikelevi ce of achi evi ng even

. _greater mniaturizatjon. Present.l n_ exposure apparat us ich gdopts a
G excl ner || ABIenER, e RreschRT By rodee B ERa o HRARE: Sen Ot el

al ready theetandfialr®BEEmiddtidactseElemeiits ahd UEd chatalaizhlag eRineni\aal eidile,

vari abl e | asers such as _a Ti sapphire |aser, quadruple higher harnonics of
a YAG | a2ndra esting enchdevstopingsangeratusfor mphgtesensitiymmateral (Pheforesisti UkdYAG | aser

of 213 n TRy h a wavel ength in the nei ghborhood

of 220 n%nﬁ’?&%%%roa%oﬁ%ﬁf%s?m %ram{a&sers of 193 nm wavel engt h

receiving attention as candi dates for short wavel ength “mmm“m\mm%‘ﬁ In a
conventi onal exposure apparatus W : in i line, Kr ser,

or a nmercury lanp which irradi at%&#p&gﬁnlhhﬁg vicinity of 2&®oem

wavel ength, as a light source, the em ssion spectrumlines for these |ight

sources do not_ overlap the oxygen absorption spectrumregion. Hence there
is no drop in kthe Hthogeaphy grocessdat mapyfpcturing ssatieanduetar dekicrs or igwid cpistabn, or

any i npaj I I . n 21
8" UL By d L WL A Rpbitel HmaRGHERELs PR b b sRREL

basi cal | §maskxpws phetosensivesslpstratei wia aprojéctiopopti¢abbysteninmsedr, with a |i ght
source of for gxampl e, an ArF exciner, | aser. .the epi ssion, spectru i nes
becone t he oxyggﬁ’gﬁﬂs%y glPPB‘ﬁ“‘s B‘é’&’idf gfe rp%ﬁgr}zaﬂgﬂgg%elnﬂgo %5’8@@ %?ﬁr{’%ﬁied drop
in ef fictiedisty hhOproletedbd, aid initE@lithopraphiepiotese ligre hasibenrantadoace amd t he
occurrence of _an inpairment attributable to the generation of ozone due to
oxygen aHBepHiBche Béw?‘kgfh phihe é‘%&{ﬂpé}’ﬁfft HES qsdkﬁcvicFé’ﬁé?Hlf‘fl%E‘Qnof ArF
exci mer. éﬁgef fiRd AR, | Fle@ndAGH b Nurd &r@ﬁtdsw&h SRDSAHRIF Beimbd1a@gen or
heliumisS 100% m 1n a freelance cohdition (spontaneous em ssion condition)
t hat i s, of48&nmvakelengihde alstepper lightsqureehias alyeadyrheen deystapeindasegveg®hd m  and
even in th S r < L h. t.dt h

mar row, DieCRTBRNES B a B let Dl et ihen 358 T Mopllick DReR B GiThhey,
transm t hanemidrodasy AGdlﬁ?sépgﬁXfiénigh Q}gycleﬂgt% qk?mﬁmfe lhtghephdrﬁ]fohicg bfa YAG las?jr
transmttance is considered to be dye to the influence of ahsqrption due to
oxygen afbi2hreavelsnghomercuRplrmps W&‘d’o‘@%"qq’i‘&thdé s %ﬁ‘@ﬁ’ﬁr}&"g 6‘? 8%2 BErt a

detri menyad ninhhdIRNE ExBed 1M of PR Wal @RS, (68 febSivRRGHehiRIn 5| @fMidates
utilizati ongl, but apparatus performance I's Tnpaired due to reaction with

t he sur f freshoft wayticogth lighthdowreesor ot her parts, and the probl em of

contam nati on g_]{‘ t he sgrragundi ng envitron nat @rci Sﬁg. }% ere.forj:ais in an
exposure appar ﬁ§°‘wff_f‘ ik g:é%osg. IaiPBTﬁ"uéévd db '_f’é A XM I8! or the
li ke, i NnREERY ldnfp HRhArradiste®Rghtin tHeGh¢inity 81250 rirh da0EleRith R 1phestur@nce of
ozone, it is necessary to fill (purge) the entire optical path with an

i nert gashesamission spactrpmdings for these 1i t sources do not overlap the oxygen absorption

spectrum region. Hence there is no drop in efficiency for light utilization due to oxygen

absorption, or any impairment attributable to the occurrence of ozone due to oxygen
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_An exanpl e of an exposure apparatus having a |light source such as an ArF
exciner ,r--~-. _ laser is shown in RRG 5. In FIG 5, reference syrfoll Bl
denotes a | aser unit, 32 an exposure apparatus nain body, 33 a chanber for
‘accommodating the laser unit 31 thereinside, 34 a light transm ssion system

exposuf Sush: SRnseRgh,SohiThbs bbbt RN oapPREE i Bpbetrbo,
i rradi ariigygoskidieer radiation transmtted through the |ight transm ssion

system 34 towards a reticle R 36 a projection optical systemfor
proj ecting abBgwevesy with adight ssureernf forexapiple an Ak eX¢imer laser, the praissignby t he

il lum i i I f r nmovi ng
the' e Rerilh 1R} bECmeNE Lot RafuphBhlitle. Hend HB By Bned ot g

t he expdmpln effigigrey doriighb odlizabidn idne tolexyge® alsormioneatithe dbeaugredenofcan f or
exhausting gas fromijnside the chanper, and 40 a gas supplyin evice for
separ ai@P%}“'S‘HB ﬁ?tyg?f@l_’lﬁ e &Sééﬁer@%&“ &jcjf’z@%"c EIP OXKEENy q%é?ﬁmg'ﬁ) 8¥S‘ﬁ49' s@%ro n system
34 and ek Aiplk) if WO 1AL (AknARkcE 3k ASY SkSHePRiser radlatidhiin|a338Hurk B In Aline@"TPY | Ses
a laser oscillator 41 which incorporates a | aser reaction chanber 1 ncluding
a nar r ges fughds nitrdger onlediuzm idi180%ém ginagfreslance candlitiqnr(gpariancophemission the 1 8
J Ul zDO2.figure), .and h er .33 for .acconmpdati.n h The narrow
band nbaRiEon g B Ay BRRe ey Rl BRERE B RiBH L O e R EPELL | on
gr at i ngn thakalseOPhdre ah ASF QaROW Hasd/aberavithothe spiicBhmS AN farfo) Anivwdhechbandpass
filter with two plane mrrors .arrana;d_ in parallel (referred to as a
Fabr y- Pegids thetoxygam absquptige linesrip uspdp tredighbaansaittance deaps dnepitexiamtalynsi de an
opti csggj%%ber (not shown in the figure) which is filled with an inert gas

such as a nitrogen. The inert gas is supplied fromthe beforenenti oned gas
suppl yi ng de{The droplntlight tnarisnhittdnloe iscpohsidered kmbdodire toitlze inflpentg of abdortivmwn i n
the fiqure). Furthernore,, the | gser .rreactjon chanber is filled with a
Foact | OB6 (et phEEseiRted 4208r- RBSoniK g bh RO REOITESATBr the I | ke.
Then, BytrigdRkdl infheAcds RSNt tRABSMNRhéA@Hididhcy 6t 1iEhE eiedalien) beCdppRERE. | aser
radi ation oscillates fromthe | aser reaction chanber, and this |aser

r adi at pemonmange|jsigpaired duetodeactipe withahesusfage pf epticaiaembers onothsnpartsodul e.

The i r 1SS : ' . | i i.cal menbers
el udi e FRREN Y ORI BT 0P he SRR AR nBhER i, dckitbler B I00°

| ens baxpmsbredappatatushwhicyeses atlight dougdetof patArF eX¢imer lasemor i Iilkon) imgtdexctal syst em
35 conmpri.ges, optical .menbers including a m.rror 45 and a fl. e |ens and
221§ ol vl Grrphis it ER e ot seoceee ot ofdtes 5 nRed i plieeh,

menber shednige oftical\pdth withean! iherh pastshol 84iG6peN Ssystem 34, are arranged inside
a casing 46 covering the light path. Consequently, the entire_optical path
of the exposd¥eEXamp oﬁ@eéﬁeq%%ﬁwa@}ummzéd%m%q sugh as ARy ATH 6XGEmET ng 46.
Accor difagr QnbRE ifPRY gMeNt i oned exposure apparatus, nitrogeén gas is
supplied separately fromthe gas supplying device 40 to each of the optics
chanber s for In FEG.| 5 geferenescsyimbat 31 d¢notes adhsenmnit, 32t anexpospne apparatbemhigns

barrel .4 conmodat i ng the |ight transm ssiqn system, 3 d the.casing 46
2oL g CREDR fof Ardodiness e iearer BoR L Al Bed e Plnsmiiict ™| gt
pat h i Rysiéif foeERismtias Idsat radiatibm Bradigdd fréh aAReslates Shi 313y HeXposine t he
illumnpation systemis Burged with nitrogen gas. Here, wth the I ens barrel

44 and PPEaRs Haipbody 3% 35 ap ilfymingtinnanticel Syssmifapirediating lasex radiationy)| et el y

gas ti j hC gﬁﬁ%
accong%g%Ig {e? E%@gﬁ%hﬁgghﬁg%rguﬁs;%%e g}\ga?\/t?ﬁ?rgsggg@g R’ggésa a g%ﬁi n and out
bet weewptita sysers fooprojectidgla pattérn imagead ithegretde Riwwhiel isdllpmériateskbyt ther e ar e
screw hol es ar s.in the_lens barr 4 and the_.casin 6 faqr [usting
he podiyiiiato SPRE! e as o Rt Wend arehi st atienfe hecrtio e

ther ei RwbWBrizédifl dRStibNYS B8 € chdifbdr $orSacBehmBlatihg théexdSure Appdisud WbdP32 t he

cl ean room the chanber 38 and the chanber 33.” Therefore, at the tine of

per f or ilgide, ﬁ]?targﬁg exhayaking dwicﬁl fgr exhansting @ae frpmrigdde thie ghapber, and 4() ?1 g¥gen ﬁas
e andupiiSine Rick 0 B Rly M b e o B Bt (R LB bl S s

f rom t kgstal@4ednhé MedngRpoptitdieyRemIsur e of the respective spaces is set
hi gher than the outside pressure. Consequently) the nitrogen gas for

purging the entire optical path of the exposure light is exhausted fromthe
| ens barrel 44 and the casing 46, and part thereof flows out to the chanber
38 and the clean room and with this the inflow of air fromthe chanber 38
and the clean roomis prevented. Furthernore, with the abovenenti oned
exposure apparatus, fluorine gas is used in the |aser reaction chamnber
inside the laser unit 31, and in order to ensure safety, usually the gas

i nside the chanber 33 which accommpdates the |aser oscillator 41 is
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respective purge spaces inside the casing 46 and the lens barrel 444 ¢ hg 200
oxygen concentration is nmuch higher. “Therefore, by introducing the air
“inside the clean roomto inside the casing 42, 46 and the |l ens barrel 44,
‘the light transmittance of the |aser radiation drops. Furthernore, there is

a probl em of TR K&dr@nit31&binphisésh 18681 BB Atbr PEWHRA TRESorite€a [Rer BAGORON Wi th
the optical elenment surfaces or other conponents. The present invention

t akes ¢hamber inchiding amnarmw band modnlearta discharging eleetradsr(neittier bhawreindhé ect  of
cont i npous erform L lized.exposur rocessi i.n,_an _exposure

appar aﬁ%‘gcﬁég‘i?ﬂﬁﬁ%{n?ﬁr gﬁtfg}s%g?r@goggt%@es& i _Fnﬁ‘gijél?é]g}"_d’tuﬁézompﬁg‘?s‘%ﬁﬁ/ al ways
keepi ngkdntifte, an hssembi-oflDfkEsne ndldiffration fgrdting, dodipticAlatertdntd ®dhadh® the |ight
transmn ssion system constant, and thus maintaining a high |i ?ht

t r ans ninterfasense type Wide bangdpass filigawath tyie planermimerastaagedin parallsh Tafsmed i ocess
for ma |l hconduct or devices and the |ike conprises in general:
(1) as %g&g?‘:@gzﬁ%ﬂ%’ a photosensitive material onto a substrate; (2) a
step for proTkst namowbaed modules areactunmnoditédinsidp tn oplicsshiamben (adCkhoyn

illum patign using. expasure light an image of a pattern fornmed gn a mask,
ont o tH\etE%%S%rt‘: ymchtlﬁﬁﬁfﬁ' WHE @R &NEEHAS SUENEi & NitREsRa t eI RATt £38dS BPPHEE 0at ed i n

step (&hs : I : fabl 1al on the
Ubat 1 A e A R B0 L e RS At PRSI oo by
st ep (@t si@wrt ingbefigurep skurthgpnaere) thy laseegesctioh)chambier(i8filled with@akactigel by a

ot s SRS B, PR 5, P

i nst al b&&[g;e nelh??ristc?%rég ggcg@oaee,qag% 'r:éffiﬁtfb%rdgﬁﬁlﬁtes hlanﬂhéfarsgﬁg%cyaﬁrcmﬂbérbe

t ransfer trate between the coatling an el opli ng
appar aandthisldser masligionjieadjisted toqdasiredwapgiength by theaattowdapd enodnte.

t am nati . th b t d _duri t h t i L. i
ettt very coniphManfHESoh Bt 34 SEHpRYE s ol o SRR SepBsiOipclibinky ¢ he
pr oj ech nfifto4RN UBhY Rspepfived Gtital membele atdwranpabinside anens darteic44ewhick each ot her

rather than being installed apart. This equipnent, configuration with the
appar a?‘lf’ser%@ﬁﬁ‘ég‘t@élh-t clupiRAtiQn optical gyt 555?4“9”?%10&1?‘4%&‘?@"&% a coating
and  deyf| @Rl NOmB¥ RS bifd £APjSlehSandd field Gtop RN e ASHARR R thEHp&e)) dtfebON
(in-line con irgr]lgr ation) fo%J fhi S z’(l:non\_/enti gggl _preof ectlon ex%o%pe appar at us
ang ;:oeqspmvanutl@émnwpr&@smppwrthﬁhpshghtrprenmsﬁl;gmwlm Bh arcsarcangtd tnhbj%g .
substr 1S en a coating and devel opi ng appar at us an

a - yv-?Tcgsbr}%?ée%ﬂggltﬁgEet{(cg%glgﬁgemgppar atus 51 by devi ce of an internally

provi ded sub€bristheeritlyatheeatite opfipapathust thei@tposire tighi i ehdlesedibyuhelens By

carryi E% éwft varl ous, st4gps of coating a photosensitive material onto a
subst r at'€; 4,288 thesing mege of a pattern of a mask onto the substrate, and
devel opi ng t AGchRizes BitSibbitReriBhed xilosurs _ld?%ﬁ&tﬁs,\fﬁtkd/ ehipad Q%u?ﬁli%dcoaﬁ ing and
devel opi ng apparatus as descri bed above w the in-1ine configuration

wher e separaielyfrom the gaesupalyingdaxjssA04e gachidhe prtics shambeys fordheleses| opi ng
appar ahgb?uﬁ&e(nggmwiﬁ%Jfg%%)bﬁ[gqc&s%éybﬁaﬁg@wgﬁgﬁg BECrdnsiRslole

at nosphere of e clean T nce contam N %a ces insrde the

1
S
cl ean systam 34, andtthadsingt46tdeccommbdatingttke ilkimimation, optical tshstera 385 sathatethel
devel opi hg . apparatus, .since,.in general various chem ca| e .used for
proces mfrgé'&gg%}? in fh lase 8! Eﬂ’s‘gf)§§€t tfﬁ??’é‘t?é’r?ntsﬁﬁc‘eoﬂﬁég? ﬁi‘f&“ﬁ"&}’r"t“i ons of
the i ngyshdd® isSPurgdd Witk nitdgen f i [ trate into the projection exposure

apparatus. Hence there is a problemin that the substrate inside the
proj ecti on ekistes with thplsas bareel 44 and thetcasing 46 crincedheiconstuctiondbersefiis sotraduct or

" econt PyRpiele il FERARE iR € 0EF Remsordnd opti Siehertfe-StHacs

pr oj ecthepdingideé, iafid by meaheon this space] gasaah g6 p@itbu: Befiween fiedbnd birRD4A DN Of
sem conductor elenents and the |like, a projection exposure apparatus

(1 ef er thecrasigg Hbr MpTeeyer.gincsthess aieperewehqlessureapsindhe lens Barrelidt @nd thees an

exci mer,_l. f . i oer |- h 248 nn) being
211 gneeUiE R o g BEP G b SR ophB Herberd USRI, 20 T

i -1 i neacoveitodayed thegeinside, the @as iside divtleabureb44 odn gxipeadoat of theitleant i on
light is comng intog wide use. Myreover-, recently, for the-photosensitive
mat er | &om,ghe clamber 38 pnd s chamberad3: Thereferecat s tinag BHRETFUMIREHITQENas 5
product referred to as a chem cal anplification type resist has becone
popul ar. This chem cal anplification type resist however has the
characteristic that the anplification operation thereof is considerably

i npai red by basic substances contained in the atnosphere. Consequently, in
order to prevent this inpairnment of the anplification operation, by

carrying out the various steps of coating a photosensitive material onto a '
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1ib



coating and devel opi ng apparatus to proj ection exposure appar at uls§ Jok 2001
subst ances havi ng an adverse affect 0"n a projection exposure step. 181
U L 2002 DI SCLOSURE OF THE I NVENTI ON As a neans for solving the
“abovenenti oned problem an exposure system according to the present
i nvent| ted | t Q[Bja{n §2, 51)
for tr%‘ﬁg? %déﬁgﬁltf%aﬁ gésﬁ% 5 tl)ltaetitﬁg?rg{hg%% @&dﬁggu?goéﬁvg&; Ogu 3;5‘?% a second
unit i ewhaugdheadir anyd impee gasdviigipbasaingady dnter6@ jntd theirespectivespadeis drontthef er ent

fromthat of the.fir a ar at and connect for
connec&oﬂﬁr"?‘i‘téonieplglg?ss’&mlg S&Hﬁ P IRIFES ’Slﬁ ﬁ‘lgﬂ‘gr@ﬁ%%@c‘t@%ﬁed in that
an int &fc&%tc micﬁt%édrﬁc%ﬂ?fthé Hﬁro@@ﬁ‘?z@gbt Perem@ahd Stiré gptﬁﬁl pdtR oPfheleRPSurd hat an

i nt ernal pressure O her of first unit an he second unit, and is

set t olight inexhausted fram thc lene barel é4@nd theecaging 46, and pagisheraof fiavesrout kasthe

connect,i u stal |l ed. nent | sure
systenfhafrﬁ)gr?%;%%‘ialgﬁga?%?% "}ns a&b bstggﬂfgnﬁvé}iabra@ Zh ‘g‘ag\% %85 rtdg(% havi ng;
a li gh&leﬁpﬂd)bﬁﬂsfpm’veh{cﬂadl ating exposure light, an illum nation optl cal
system for illumnating the mask with exposure light fromthe |ight source

via a light Furéhwnpgswah thpabovementipned AXPOSHYS ARPHAWSSHArDe gapisiused insyst em

for pr e

Gobst r HeaE) lodth GRS fikicd AT 31, 0 i LIGPELEH IRBHARIG e |

secondgajipsidethe chammber 330ahich accaminaliates tiepliasey oagiliatopd Lis ekbalistetido theoat i ng t he
hot osens,.ti ve, nateri al on 0 the sybs and devel popi ng, t he

Dot oS HSHE FRahTEracrane) SISk ICHEP 1RG0 PaROR BRFSE T iRRsah Gk

pr oj ec{iRfhn HYhd BEJrEPr’Fhat H‘t% shy, i 153;99'?1€é’dfb?d'is‘éh ?Wg(ﬂu%ﬁﬁé 4k fFoTh feldak
apparatus (2) having an illumnation optical systemfor illumnating the
mask, mﬂdl(ﬁlcﬁ’@ﬂibébtl on optical systemfor projecting an image of a pattern
of the illu t is a

| i ght sourcgh ?%&'&?bﬁqlﬁér(?%g% H}g" %ﬁ%‘g% E‘Hﬁ crsﬁogggthgstggﬁgg h%cﬁlté section

(15) aexmosdgadeeiteawhegihe degraesficlosiroof mptopﬁed chambtreand(the lenkbarrel gdiigles t he
expos romthe |i ource to t il lum nation optical

systelrjr[ “F{l#‘ H%V:?lrg;‘g%ggttﬁ% %d?feg%ést]g aa’éffrlaltquﬁgﬁ%mﬁt\Qgéﬁfogf'ﬁvent| on

conpri g&Srord thd dptics Hﬂérﬁb& %nd ﬁik)leﬂs%ﬁrepm ﬁtdlgwa@ed {d'the cRSHr 38 Wedd g
transferring an’i nage of gattern of a nmask onto a substrate, a second

uni t ( the dsgreejof e@gqtm arcssige By Swdsn axkayptinedayicerdQy sogatthe pressureinsides  er ent
f t hat,. of

connect g abiefed fobl, ARRPLE e (BRI REAPRMEha Bhing b Sombiticall,
conpr i siithghesa dgaps. Fupthtrynang ifihe pomssiré @)sidecthe caspigl 46 ang tke lenebieted M‘med gas

to inside the connectiop unit, a firs ), for detectin

condl T FBTPr SREGEPRE g5 8F o rprsufh ApPEaSEBET ohoL e FIoo] FRP SR P quant i ¢y

r egul abbdathiligyRRdt alkie sir (ndidle tﬁ@aemgutnatdm;atdmc Bﬁ G4ndl tR€ eng BErrét UAP! y
quantity fromthe gas supplying device, 1. 2002 8 Furthernore, as

a mean&omgthe abpxemeationsd seFK Bolen? |8§ﬁ§dlﬂd?36‘l!ﬂ“é% the airdngidestie Eleab @Mt us

havi ngc&ﬂ?mn‘ités?m QQSGQF%MUCU on is adopted. That is to say, the exposure
apparatus accordin e present invention, as shown in FIG 1 conprises:

an illum nat Mdnlcctbe nic asideythe elear( ot lsrsufficieuntty rpanﬁctt; campas& tqe with

i ght tted.fr 1 ht t
vor entieaye RS nure soeces e srectd A feoh el 0y BRSSP B AR e | e
of thejd hheihigRére T heRsTdre Py inB6ducY Be alrmma@mea&hﬁ oot URSiHE BleRadi ., and is

characterized in conprisin a_gas supplying device (10) for supplying an
i nert §asttandithejeas barrelaftﬁb gtg lightirangmidancg of &mgt@@ﬁpqum IFP“E‘?THWE% ssi on

t h
oF "t ne ka5 hebbe ofd Uelilolibn JE YA Gt Herto Bl EWRE I Bl nGiP; B0 SOONOE
(22) f@pnéaeghhﬁhtmfa%cssomh&cqmpoﬁemy of inert gas fromthe gas supplying

device (10) based on detection results of the first detection device (20).
Accor di ng t o TOpBIespRBYRRHON éﬂk&ﬂm&?(%lﬂe@n&ﬂﬁ%%’%%mmmnﬁ gityaHenWillhs fill ed
i nsi de t folasX copti cal
rrerrberstﬁégcgojg‘%% &?‘H{en%g?rlseltgure %t%gh% gg}r%l & 3‘2.“%8"%@3 drops and

t he conpparatushaving b hight sbhmgﬁmFEMmomdextomhe 1aihabgelm3’s kevpingathe i s det ect ed
by the first detection device (20), and the supply quantity of inert gas is
regul at ed based on the resultant detection result. As a result, the
interior of the casing (15) is restored to the normal condition. Here for
the first detection device (20), a differential nmanoneter for detecting a
pressure difference between the inside and outside of the casing (15), or a
plurality of oxygen analyzers are adopted. An arrangenent w th oxygen

anal yzers installed at several |ocations inside the casing (15) is

pr ef er abl e. wzFurther more, a coatl ng and devel op| ng exposure appar at us
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conditioning systemof the air conditiogning systens belonging to th JuL 200
proj ection exposure apparatus (51) and3t he coati ng and devel opi ng agbgr a%‘u
(52) may be equipped with a chenmical filter (54, 55, 56) for renoving or
deactivating inpurities. For the light source of the exposure illum nation
|1 gt OboddiforP6he Horihs G118 6 AR irdhstisdio dystclediXhiTEhd P@ger may be
used. suc a coat1ng and developing exposure apparatus in

parti cuhmnntmmﬂgkﬁngbhghhﬁdwsmltamcefm|tlmallasa£x4ﬂ)atwne apparatus is used for the

proj ection ex 0S ratus .of the coati n and devel o posur.e
oparatus, o EOAbGaA e o es s edpe P et LR f)sp‘?“élég"es the
presenceke onﬁbﬂi&'s lip g&f&aﬂ 1) FeRdgor &ﬁt@ﬁrﬁ’ Ehétbé‘c?:km%‘ maReabbhte sBbstiafte (2

chem cal anplification typée resist, can rovi ded. BRI EF DESCRI PTl
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illustratin Qsure rat ein R ccording to
t he preglé?ﬂ gf‘ﬂ%ﬁ?ﬁgﬂag (Ea@%ﬁ fgﬁgecg ﬁg%ﬁglﬂthﬁg@gﬁ%g %&ﬁgﬁre fil Iged
Wi th ni bhegSehsitias maaérihl hiebdenfcbared ﬁﬂﬂep(ll)fdrﬂv(fjpi stB%ferE@cﬂoﬁiﬂg theo the
respective spaces, in _a first exposure ptgar at us is a schematic

dlngg(rj amPBetesdnsiyiva maserial ag twb&wépbm & porago8 thepsitern has beeroprojgction e?:ond
Chow ngERirBBE7SEh 19 Ot 48 SBRSFA AR e Bl a3 PG 01

showi ng oper a princi pa

of a coatvaigpmgndppieamé @qoatngdwepxpm)nastﬂtqdanaﬂmclammbm lagd step (2)ds pakizadnt
|nvent|% FI.G is an overall [@ctural di,agr am sho an .exappl e of a
convent bsﬁarOJs%wsweS%mt&%mst@ ingide ghe.Cleathanm, FUrheTRare, if & %g an
exanmpl e spdred 6O t’%ﬁﬁé’f& tBRE ‘?lYeeéu%E’t'rzﬂg bétsieer H{c%o tdés""clgémg apPRAtas! bignal
in-1ine configuration. 10 EMBODI MENTS 1 8 JUL. 002 A t” enbodi nent of

an exposhermoppiien @z{pg)guxa@ppardﬁuaganddo preventrooptamination ofi thesubstiat¢ caveediescri bed

vmth ref construction
an' oSSBEBAR sl e F30leeTu ofnmeh R tieR RN e ARG e
| aser lappdrat(s aﬁd threepfr@eanmeexpusme appatatakeineide thearldad $60m dohiiected tdeaht es an
exposure app s mai n, bo Qtes .,a chanber for a,cc modati ng a | aser
osci | | atHier ¥ aﬂe% W%@S'éﬂ¥¢ ?ﬂ%ﬁ%’i‘%‘g?%ﬁo’%%’[’@}ﬂnfw bt éﬂﬁf?‘l“?l ng | aser
radi ati @BndAdefeddb %E&ﬁotfmérqg‘géﬁb‘ﬁcﬁlﬁsﬁfer&mb b @E&{tmé%n& chﬁelitﬁn RO apparatus
mai n body 2, 5 denotes anillumnation optical systemfor Trradiating |aser
radi ati @ppi\mﬁll@h has been transmtted through the |light transm ssion system
4, towards a ot . j . f. m f or
projecting a pa tée:%}hwl( maéoié131 8&3‘%?@1 n%?t& |@f'le1§??%v9(§lg§%hh§is]f gglelgng?qﬁvfﬁt}rrnnﬁgt ed by
the ill lpm]&aidnmxpﬁﬁﬂﬁ‘e a@iaraysimlmoﬁtmgmm avurmbmg appdratus.s The corfigaraiondd r at e)

W 7 denot.e or, movi ng the wa W hori zont al |

i rect | GRS el yiibstes o PRR R oo OO OPRE “BREB08 L i ar at us
nai N boghojéstich ﬁgaﬁﬁesp@rﬂaﬁﬂﬁ&ﬁéd Fhndtifaly bRviduRabstatd @adast f r om

i nsi de the chanber 3, 10 denotes a gas supplying device for individually
suppl yi ﬁgpﬁpfﬂdﬁé‘géﬁh@;‘%"(ﬁhﬁé@ff@as) respectively to optics chanbers 12a and

12b furnished

transm ssi on Byst grﬁ%eoé}rt]glaﬁ &%@(ﬁ%{)#%ﬁ:‘ﬁ ?Q’{ég“’gﬁy@ naltoEf?) gptiafe’denot es
a cont r ekposing ammafgarofa@aucmlolfamgasbpamahe substrﬁte;zmd dgedopinpahest i ng device 9
and the gas su in evice 10 and..other operatjions.. As will be understood
£ om t n@ PIogERa ey At She S S e B P R e wog eV g SRS s 1 net al | od
in a utideldribetl @B6Ve Wik tR ih e RUPMSIHitPorARRERE ﬁ{eltﬁoﬁ&ldih xPedre appardtiSdghed in
a clean room adjacent to the utility room Wth this installation, the

i nt er i ortheeoating apd deyelopingRnaratiseare Connecied éogptherithe substratgiscisolated fromnthe 1
o - Simotitrd GISEE cBAFHooh ! nol BBt D SHREA! AL ARG HEAED G

chanber 1nc I'ng a narrow I'SC ctr and a
chanber afetuthe anhmmmdﬁwavgr,hm&&&oaﬁmndatewduplhgmplpmdsglsmce dmgdsnesais for

exanpl e an as of a smand a diffrac o,n rati tical

ol ormant Se0aET Chegnels Frear bk BIRCESS Gepumeln D s FoFpes i e oRRectnt or

T TOr S RiiGHAGE thd i-IRRIEbile, oF@IHIGAL idtO 1R DriFRR BRI bp Rk AL Hendh L t e
pr esent |nrent t escription 1s give I ng B an xanpl'e, the case
wher e twbcreesmpmbtnmmmanhe subsratesnside ﬂ&étpm]edlmntenposmwuppatm 1sn rrors, one
|safuII refle reflecti e resqnat or , while the
ot her |s‘3 ‘ftf"g ngééglgeﬁisg ‘Wﬁf“f’t @F‘F%@ﬂf&?s’quﬁﬁémﬁt "(‘}F ‘hal f mrror
HM . The mrror HM and the mirror AM are arranged on elther side of a |aser

reaction chanber 13, and are accommodated inside the optics chanbers 12a
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and 12b. The optics chanber 12a fornms a purge space between a | ens barrel

15 and the | aser reaction chanber 13 f@®r nitrogen gas supplied fromthé Jyag00?
suppl ying device 10. Furthernore, the |aser reaction chanber is filled with
a reactive gas such as F2 (fluorine), Kr (Krypton), Ar (Argon), or Ne

. Then, | yi i.b | he dj sch | des,
ser radiat ) ErRBtel P, B GG AR of b Habts S FesthRB R B ot ter
thi s | apijectiofiiopfi¢ad Bystein s e€to dofrespoat eolthe iategration bb sdisicusduetdrhe mrror

AM and the mnor HM this is output to thgﬁ#iﬁ?ht transm ssi on system 4.
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the | as I r i Qsd i I rder to
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o0 anGEaETe TPy o d s RA AL o BHEN Bite iy haweyer RS Mo Sharhrti ety at f ng
por t i onshemplilRaGdBofREtfonhérask iS cardiderdlly Wapdired Oy basib bubdtadtds doh@iMedgss i S
ensured. The illum nation optical system5 conprises optical nenbers

i ncl udi ﬁg}aémﬁwlwwf 17, and an optical integrator and field stop (neither
shown in the H T ' : ' : i Q, t he
ght 1 ransm Corgunty BEGRer EHRAEN 1R BRkiGR JREAAIR ARG ol By 1 "
covers tireyihg gintthgasrious-stepy\bf toating a phiptokensipivt Imatdial ontoracsaperaie, egpgsing

supplying.nitrqogen. gas fromth as | yi device 10 to the optics
Chanber &1 FBSEe.Atd PRA qfiaunpkgpiio te naslielss el dersloping the BRICseelty? FAIARL: i on
opti cal sgaceésprBlpinside tNeddatins afEddvelopinstappiiatus A6 désoMpéd/dbdde HiURPIIRAL h 19a
connected to the optics chanbers 12a and 12b, and a supply path 19b

connect éenfigiratipa whese the prejectioneaxposuse pppspqtescandithpcanlisg and develoning, a supply
path 19 i e | aser
Cni ¢ 1, "RpAREEEEAphdn BRGhey B8 sbonhldls Blifed Wik e sbiofrBRfon e LB POF
cl ose t ooarheHengdsmsicsubgpaes insilertkd ¢lednompmAio fen affla tirosubstratbie Togeshes uppl yi ng

devi ce 10.,can separat el requl ate the,suppl uantit f nitr.ogen gas to
the resSattG-mdent ShEpress ths,drepencelpt Dasle substaice msidt he prPlesior ShosH sy ot em
4, and tpgarhtub biid 1h ichSingOd deddloping hfFaratus, i i BBcdmCconBE e & invtall S YRt ¥

pat hs 19a through 19d. In addition, wth the present enbodi nent, two

syst ens forfameringiasic subsancessfaredde anm ghamigal Silisp iy thegespeating aif e pr ovi ded
for the : % %Et# 2 | Z002
i s not Iclbﬁd]?gﬁﬁ% (E)fgtt%nljr%?f t“?’ﬁgﬁiﬁ\'g}?g%e Sﬂgér 6%1391% r?;ﬁ)ar/g{\?e t négélsnép%lvgogykl ci ency
of nitrepgeamaigas to inside the lens barrel 15, and to give a uniform purge
space i nside e I(carns Blar Bel. 15n.drgA %i f.ferentital manorrglter &Ii r st get ection
device) 20 i s IPEYFaEYIS OFHE FGfEVEPIPE PPREADS, Vel OIS e UiFrd e ur

di f f er epescehedhoricals. Neorlex@plepalcborapekitidieprote@ bf 4 Sitface Preparakionagerguant i ty
regul ati&ﬁ% device 21 is provided in the control section 11 for regul ating
t he exhdIMPSqsesfqrimppervingadbesignrf thephatorasist emthsisabstratejs abasis substancee gas
exhaust i I €8 : i I i Qi
manomat S0 B Ueob PO bR HhisB S h odinec i PORIIAYRE nbne 1
quant i t ywonsiggtion,iang infiltratee i@ tHecexcimpy ek posureppphmtus, thedeyis g peoblén jn thit the

it . b . of .th M i ce 10, based det ect |
Fesul {5 WBITEGE e THRERiohar e shEmseL PBPL e PG S R She vt ce 23 for
st oppi ng the amepéseRin®éntiol eaked siftd combiderstionSucH ﬂ)@ﬁtk%ﬂi@l@ﬁﬁ%b‘iﬁgt get ection

results of the differential manonmeter 20. Inside the casing 18 for
accomoPaeVidige aireating and dexeioping EpesuEs appaeatusisclnprgvenis thg dnfiliratiemfiamear 3

or ot deqSRo ixtFirgPablstiEid e bl eBbh SRl IR Fled Yy s B REREABN LY

for neasdvésgaffdie ofsypaeectivexposdur@stepn i nsi de the respective parts. The gas
suppl ying device 10 regul ates the flow quantity of nitrogen-gas to the
respective parts of the optics chanber 12a, the light transm ssion system
4, and the illum nation optical system5 based on the neasurenent results
of these oxygen anal yzers 24 and 25. The optics chanber 12b al so has the
sanme construction. According to the exposure apparatus constructed as
descri bed above, the condition w change of the nitrogen gas inside the
optics chanber 12a, the light transm ssion system4 and the illum nation
optical system5 is shown in FIG 2. In FIG 2, the | aser reaction chanber
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spaces Al, A2, A3 is respectively P1, PZ and P3. The pressure insi de
utility room is the sane as the pressu?e i nside the clean room but J@thUUZ
to be lower than that inside the lens barrel 15 and the chanber 3.

Moreover, with the supply pat hs constituting the nitrogen gas 13 supply
system the flow quanti tyq}IF gﬂ_ﬁ? through t he supply path
19a to A2 is made QL, the ow quan |F ni rogen gas supplied through
the supply path 19b to Al is made @, the flow quantity of nitrogen gas
supplied through the supply path 19c to Al |s made 4, and the fl ow
quantity of nffasgans &pasolyingshe abpvementinedipreb %rupgtgxpsatrﬁsnwa@omngs made
@@. The i the time
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i nsi de é{ the Adrr@uitdins 1it$vhlidh the ternertidroimitis idstalidd. and A3, then B and Q4 are
set to be greater than and 2, that is, Pl is set to be hi gher t han P2

and P3. | nci dAgeqiding to ﬂw abREeBeIsiongthexnosy SYSerppths fisst apparatygisr praisction Al |
AZ and P2 and
55 or adtEh Y gPRsdRs (FHIRVHENOER KGR, 1ok ihddiiihe SLMEIEES an hilEfiniton PF B1

there i epttdaésypmfdnulllmmyxanﬂg ﬁpmas}?hmthefsnpbsumgghtlftorﬁ’plcmﬁt Souressvihtadight he air
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15, Fur FARBYHBYY ORH ALY Stk a&FF‘PEQAF‘F o) °|P cal g¥st °’b¥?§ e R MRS ObAd A3, the
over al | patre 6f drdillrdifdted\nasidSnto itk stiBsteltOwhichtas békit coatediwdth SpHotoseisiiedger

of a drop in_| |3ht transmtted of the |aser radiation, and a deterioration

in appafatanel, 3ed thsrsepondeanpartysds p sertinggnd devaloning apnsratesiS 2 ionseating the aces
and oth he
ot esour EhoBRARADE Blcteial Bnloh® s bRk, dbdeu LGRE MR ReARRA! @il cnl
const anwhychdbe enagdbflulyepdtendha‘sfbeclepmm;tedrranorret er 20, and Q1 ~ @2~ B and

| h f OP det h
@ fferent al - FansrRe: S sopantg A pro et silodie reR LB e

resol ut {iRnigktid ti@hlfs‘yetreﬁmot atunﬁnmfg&hefnaaa and b préjedtioivptedegstédsbr Pp < P1,
and t he condi tlﬂ(}ﬁ) of FI G q}éhl S mai nt ai ned vtplhl l e |?pOP exhibits a val ue

| ess thﬂFPJ%Orﬁ'@glaéélBPEPt?f(ﬂP*’(Sﬁerft aifllumipaied mask oriA Shrtubstrasg the secprd consi der ed
that th l 3 ‘@@rg 2~ B
NSpFPR b et roaE Akl SRt gk, BhBne ool Bionfly 2

< Q1 acc@mmoctgaes-a ltght tragarhission ambat systma(@ wiiich giidesuheyexposure lighsi de Al ,
AZ and.A3..i chi with the above expl anatl on

it is nbffa%tﬁ%ﬁg%tg F ghtCsSHrsceé%kﬂe IH'émgﬁ?H%u “"E‘ﬁ% et y QB of FIG 2 by the

exhausting de¥ugkermioy, ah @k pasue: GStefiurthidingasitedbrasent inveiition dogprizesidi ti on of
FIG 2 %‘Eﬁé in the case where (B is increased far exhausting gas frominside

the cha rums %c’iatéilrrt@morttfn&m%rShtHP@ra&ﬁfﬁégr@S&mma!aﬁaaaewé appfterniaf@t ness of

the par g&gp gﬁcﬂé} a @ pressure
drop i ntgll ﬁ%acéﬁﬁg tgt%cggb@ lggtpl ue %%&(ﬁg& e {]tésf%agm So that the

pressur éuncmsn déffarere fromathaeof e lﬁmﬁ@ppaxathe,sasnd a@nmcties uhit (15, 53) ouppl y

tit t j.es)y di schar ged, f A2 Al
o 1 nsi Hetheging et ORI AR hEFeba Bhif dne FXhiatleBebe il BRbRE o Fi G
(b), a kb lag devité ggvﬂorgﬁﬁptfymgrﬂ heddiétndiélisgabrio ingidb e @snedivd unit, 4 figst case

where q > & so that the supply_ of nitrogen gastoAl, A2 .
and A3 |sgnsstb(20é ridetscting a cemdition change of gaStlh%qlt‘ethp sonneetioqoutit, Bnd asypplnat Pp >

e 1 oquiP Bk enlfink bR sS o) /sl M RR R EraRRR A dipplydiahiin R 21 o

manonet Qlﬁc-gg@ supplyingelecieee Where based on the detection results of the
differential manoneter 20 it is considered that Al, A2 and A3 have
deteriorated to the condition of FIG 2 (b), Q is adjusted in the exhaust
gquantity regulating device 21 sothat g <Q + @ + B + 4, and recovery
of the purge rate inside Al, A2 and A3 is achieved. Furthernore, with the
exposure apparatus, the oxygen concentration inside A2 and A3 is constantly
detected by the oxygen anal yzers 24 and 25, and the operation of the |aser
unit 1 is stopped as required based on the value of DP detected by the
dlfferentlal nanoneter ~ a ~u~ zooz 20 or the oxygen concentratlon
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above, the condition of the gas inside the laser unit 1 (optics chanbdrl JUL 2007
12a), the light transmi ssion system48nd the illumination optical system5
is always kept constant, and a high light transmttance for the |aser
fadiation is maintained. Therefore stabilized exposure processing can be
conti nued. : . . re LIS A, A2
and A3 is notIsurrt‘tl-,:lse{1.‘(l§ArT<‘3’c11ig %V%rere:’aan °¢%§‘§€%§|‘%‘%ﬁ%‘?’?@%§ﬁ%ﬁt ?’65 ns'grgs, or the
suppl y gppemaisthayingrthd fotlowasg donstsuctiph isadoptedt Thatisto say, ibs egpasoged, an al arm
or an error signal such as flashing or illumnpation of a warning | anp can
be out pARPAras agcqrding)te theesepl X entRy 3sAhown ip RIO.daomprises: ap dllymigationryr t her
in the i ool i Ay : i ravided in the
gt tAEEERRe TSP R TRithinglififa ey, BN ool RER el gbm LRBIMIAG

bet ween(1jViaatighttmnshissionspsiem (4),) dnd as¢xposire appardtus maindhody€2yfat e i nsi de Al ,

AZ and A3,is achjeved controlling the s I ant,j.t f ni e as to
A, "o BRigeitad kg of Heiuinaig ik rateaTbtA ilowBtkte plrsie Cpeind ©
t her ef rQRhars¥eXRin Ebﬁgllﬁiiﬂg. ﬁéﬁs%ﬁ%pﬁ%ﬁg ialéﬁge @les RirBpplPing ah iAPa8 % fside

plurality of oxygen an zers int t transm ssion system4, instead
of the alcdsingr(@h which aegommedatesibe lightiransmmigsiom systeab (Aea Brstidetectionpistice vel vy

i nstall t respective.locations..in the.le barrgley 15 I.C onsiitutes
the: 1 aseD B GRS bl Bpbr el RaCRE AR ). ang MGty SRERYY
opposi tegaladndddviceq23) Mjr?nmmhgta@up;bly qhasity olineit gds o thegaseuppslging e

appar at us ., main bogc?/ 2, and on resEectri, ve, side faces of the lens barrel 15
adj ace¥avieed19Rased emdetection rgsts of the first detegtiondemice @GAH by control Iing or
otherwi se t he,siipghy (i@ abbiandilioftd &xBaete Bitarka, fine iR 3RE AR inside
corresponding to [ocCations ere a rise I n‘oxygen concentration Is

det ect ellie casing Saidabntothe putside drogrea gagt in theeptibe]l MEmbER sa ticit 1@ pressuisef

achieved. Furthernore, f net er.s, for as.uri.n he flow nt i of

ot ogetie GRS Wrctebing.f} ELAORR edne onsPREREh LI shobess f oo Mn drba, s
for supg e Bas iSidetearge by GRstirsOddtétsion detibe (05, 2ad Biay subly Yoantlh e fefirgas ishe

val ue of the gas flow quantity at the tinme when the pressure relation of
Uhe. pr oEsgulaiedmasedam thngesultant dee6ian femilbi A% sresulbbe fesrior o€ B casipa (F)3S t he

I ens baft@ledlis thendthalcdpbitidns Made a reference. Then, if a fluctuation
occurs I1n the pressure Al inside the |l ens barrel 15, a change occurs in the
val ue for theHemdor thefirsydateciion/davigsR0) d diffepentiahmagemeerfopdethetingdc and 19b.
Consequent | the pressure.change inside t | ens rrel 15 can. be detected
based offeTHE CFegBe FAIVEHECE IR i Siride s efiiR B hbrs ool r e e i
the casgaldrefsar@addpiéty AP SeAtigBmieit Willeoxyet @ndlpders iStaliétbat isbviral qocakibhd y, a
signal to this effect is qutput to the gas supplying device 10, so that
even i finside thecasingdlp )i Biefsteblei s i ncreased, the pressure relationship can
be al ways mad 1 # X a} ( i ment,
nitrogen gas ?usrﬁ{aécritgg}t%’e%%{n%%égg%‘g@ﬁ%méverﬁgﬁgit}ﬁgg(@zgﬁhe as,gﬁj[:c or exanpl e
dry ai rinxbmsian is heoatinigsandrdsveloping sk pdsare dppanatus §pQ)srhich ishmstalledlingiddry a

chem cal,, or_an ..ner as.such as hel | um nmay be us W.t h t he present
cnbod; e FoRESLEd it BBl (IR Yot 00 nefidn 4, B Che
rel ati opsditioniny sysieen, forgasjectorkposing bl irpagedf apaaed ofh mdsh vifrexposure P2 of
N L O e e
However .. i Rl .61 ge
Space ApIREOE S Uik ng S MRIOpliRl apb BB A By Bh ol cobdBoBHE 20 and
t he preswtany feScaating the photayensitiveonatédal oateckhe buhstrate, andtdevelopiglthegher t han
the prcssurc of. the clcan r.a Qr . th tiljty.rqom In arder to,mai,ntain
thi s pr Badpreasiisp TRl e the dinaes OF it batsinl s Begh profsrlioR ExppsE I vi ng
devi ce ShnBorRcti®y (53} fstCoRnectitlg et ﬁrbj@cticﬁx%k?_ b@reﬁpﬁaMus‘q‘fsnyand tﬁ@@mﬁgand
I n

third detection_ devices. BX so_doing, the inflow and outflow of gas between-
t he pur aed deystapingappamtus{az), andyis chpraeterized ip shat pe interaglsessure of thet her nor e,
accor di : ' . r ' 1S i ed.in the
i 11 ¢y sk b Sl UK IERE! wab BFichARoredBink of ity P Reioiplll ' 10
cl ean r exposant) spparatusi(Hl)tdnd the ¢datihy anddsvelopingeipparatuk Ii§2)] asids setno be highery be
installed in the clean room as 't{i,hhe—exposure_ap arabus_nain body 2.

Fur t her H3R@, Pressare) of dhs clean room (ééir ithisych g,eqnstructioncyingefhe ftergal pessile ¢l ean
room a The lens barrel 15, and the optical system accommodated in the
casing 18 in the present enbodi ment, conprise a plurality of optical

el enments or optical nenbers. However these optical nenbers or optical

el enents may be respectively arranged inside i ndependent purge spaces. Even
i f independent purge spaces are formed in the lens barrel 15 and the casing
18, since it is difficult to forma conpletely seal ed space, this can be '
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to the abovenentioned laser Iight source, and |ight of any wavel ength §8Y1 2002
;

be oscillated. For exanple, an excin#® |aser having an oscillation spect
ot her than for the wavel engths 248 nm 193 nm or 157 nmis suitable.
"Furthernore, with the projection optical system of the exposure apparatus,

L o oSt Lol drthelich 33§ BP0 RU A B Ine MGl BAUA o TROBIIARE | O '
enl arging type or exa e an exposure apparatus tor 11 qui rystal

di spl agxposure hpmiratue]5 1irayd the costing ankdtdeeeloping appeeatex (523, thegaipsidathss i s not
Pl | SEPTBEF BRSSP A BRSO HSrOe SHSIP G AP SFPREIE 20BEHYF 5 Dhe
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FIG 3 is a schematic di agram showi ng an exanpl e of an enbodi nent of ﬁ
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apparatus (not shown _ in the figure) connected to the ventilation port, or
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substances (for exanple siloxane or silazane), an activated charcoal miJl}L%UZ
for renoving plasticizers (phthalic d8id ester etc.) and flame retardants
(phosphoric acid, chlorine type substances) (for exanple, "G gs Soap"
“manufactured by Nitta Ltd. of Japan), or a zeolite filter or the |like may
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than the pressure of the clean room th such a construction, even if the
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proj ection exposure apparatus or ‘the exposure apparatus maln body may be
made a pbsitiens afithe lasermitchh shedight fransmissiomsystear 4,ragd thecilluménationopticabr t he

coatin nd 8 Jl LI 2002.devel opi ar at may be made a second unit,
and thgyﬁ%‘gﬂéjtg%??“gi_éFheorFSpc?St%ee%‘PP@rPaB%r@F@H_O?ﬁho |dded between the first unit
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Furthernore, for the apparatus for accommodati ng the second unit, this may
be an apparatus of the sane construction as the apparatus for accommodati ng
the first unit, wth the shape of the pattern of the nmask different.

Mor eover, the invention is not limted to the first unit and the second
unit, and the construction may incorporate a plurality of units. In this
case, the apparatus accommodating the plurality of units, may performthe
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exposure system according to the presel® invention, the internal pressure
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resul t, giffieefiA0Hahb@BiePdot he gas inside the light transm ssion system can
be al ways kept constant, and a high light transmttance for the | aser
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continued. .y1, '5 f ot 4 Ny i hce, a
differ egl%dﬂl celﬂ% m[]))Fr e3é glur P']gL %ﬁggnéﬁgm?%g%rug@i ldégtl&o‘{hﬁélg? rgfcﬁ? ?}sgr%{h? gg%crl ssure
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where the pressure i.nside th casLng is less than the pressure outside,
that isOXEBSRBFIIGHORMSI thhissRectiy aareﬁarﬁsrg_aﬁﬁunwﬂ% vich Ktregrlates fswi ng
from outpiydgiahBty dFViteSeh}8s &Pt Bpe AR phfs Btthe bbticsdBhBbLha, hBGiBpPased on
this result, recovery of the pressure inside the casing is achiéved.
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provi dedonstrucamtli ti on where the oxygen concentration at various |ocations
i nside the casing exceeds a predeterm ned valye, .that is, a conditjon where
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oXygen GRAERIYE iR NifBgd shs ifdetht 6{)&3%5&9& Dfa, the tighetrdrRinddsidyitBmarindpnent
performance due to reaction with the %%tlcal conponent surfacés or other

parts, demillymirptioniopticl sygemads shoyamin FIGR 2 s BYG. @ntheflassr reagtign chambeiolder y  of

t he i ner, t bR, E1si asl i i ( : t he
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case Whdi@. 2 behematisalfyshbive thepspastsoetdclaars tfitlep with rdevgengzat ar the expgsurey t he
operation of the laser unit in the case where a condifion change of the gas
i nsi de (ABATRHS IHENTTS /’dleélmmwsfeﬁ?amngyéﬁwﬁm Weﬂiéwwwgna. jght
transm tf,a86Rsi8h sidibm142301dehbt8dlh paiaB RPace ihdidt thd BptiRnhbii el AREA3 | 1 ght is
stopped so that exposure in a condition where the light transmttance has
dr opped desotps apunge spacednsidd tha gasing 1$phivhaweommodatesdtpe dlnneination opsicyl.
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i's provigdgssurd. MPcdd bd ffinin@DetB&weén id}&cﬂﬁ%sﬂcpﬁ@éjﬁlré@@aﬁé’s?i ng drops and

the concentration changes, due for exanple to | eakage to the outside of the -
i nert gas fi | |Hate thegireksuretinsidethe claanireom isdPo, Mdile decpressurezipside thepurgeni n
body, from gaps ,i.n,t.he optical er this conditi.on change of .the gas
"os e SRS A7 A3 Kb Sav ) Prand by ciheursiie b S EDY Rt s ad - on
t he det [ : I . L nsjde the
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t he nor rratreCthahid the BharhbdiS. gordebVdrpwithvithiesupplyrpiathg @enstifsting the fitdogen gdse
condition of the gas inside the |ight transm ssion system can be al ways
kept constant, and a high light transmttance for the |laser radiation is
mai nt ai ned. Therefore stabilized exposure processing can be conti nued.
Furthernore, in the case where a second detection device for detecting a
condition change of the gas inside the laser unit, and a third detection
device for detecting a condition change in the gas inside the casing which
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buf f er space) connecting the exposure apparatus and the coating and 18 JuL 2007
devel opi ng apparatus, is 24 1 8 J U132002 set to be lower than the

i nternal pressure of the respective exposure apparatus and coating and

devel opi ng apparatus, the chem cally polluted substances inside the coating

and dev%{lp@% Bkt RAL ﬂBHﬁuﬁﬁ’tﬂK tgl?niﬁrogéﬁgEz%sggpéll‘iéﬁfhfoﬂ%('gﬂe{s?hﬁl?%a&ﬂfé%i 9 t he
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tenperat%&@@%?‘f%‘}%@%g‘er% SBF%%CWH"EE&JF%CE%? Pa%ut es to an

| nprovenent | n\QRi8 tigld, Aord&its pRGint AVESONEW of tHe dab Boa@infgipuAties chemi cal
filter is installed in the air conditioning systemof the exposure

appar at (inchidingtbe aig dronn theakean deare) the niility aperas andibe chambersdi @1, 65 ands been
chem cal filtered flows | he nnection rtion | T ndi t.i oni ng

bt fer - e pProRErEinsPEs hilis. By Sl iy 55 abugs RBCLhALED taiRBL R { e
chem calis fiidihSlcithid (R 6K Bf RORES bdsPRodied iBite(&Y, mzc‘aﬂamftis B RfmiTdch &)
space). 25 CLAIM5 1. An expOsure 'system conpri sing: 8 J UL 2002 a
first unotAjtandtAzaden@yadti@sara sétito be greptea tiah ®y 4ndrQ4, rethatds, @ ris seg tabe | mage of

a pattern of a mask onto a substrate, a second unit that accommdates a
second 3p#f apd2adiPag a function different fromthat of said first

apparat us, anduAeGRNNER % erd AESUSADREGHBESALA (L W15h, R b Bythoal o

second unit, el n-an interna conn ng uni I's set to

be | owergat bgdplying dewies T®s not aFftiest, tien @y | PLinddf; gadudlly dfdplduénbtheand said
second unit, and is set to be higher than a pressure of the surroundings in
whi ch sdnshfieinmtaspplywf nitragen gas, sethat there is the passibilifivefifoe> By taseltingc Hdtodi ng t o

claim1l, wherein sai.d.first., apparajus i roj gection exposure apparat us
vt ng: B2 TR e 3t e B AR R B s ik B el eRRRAR? o RBF¥LG
optical Syshembihiat, didethl BREASSRI Hd WaSetWbdd A £ X0 A, ltHeQ(WerJll_rﬁlﬂ%é ai d

| i ght source via a.light transnission %ta_l cal system and a projection

opti cal rseddem tAnindAginps,sodmatitae s thé dangenof edrop df lightitensihittancenafitkel mask
onto sai d substrate which has been coated with a_photosensitive material,

and sai dateREadiationnandaieterigration ia apparals PREOTACHENAIP SRACHEN Bbh@aLRICaL hat
phot osenay TPy 8 R Bl ot A 0" hmgo. of sai d pattern has been
proj ected. 3. IAmhiexmeswith tieyexipesurasgmrais) thet presstizei diffdrencsh € By - Po)

between A; and the clean room is constantly detected by the differential manometer 20, and

Q1, Qz, Q3 and Q4 are regulated as required based on the value of AP detected by the

differential manometer 20. If AP exhibits a positive value above the resolution of the

differential manometer 20, it is considered that Pg < Py, and the condition of FIG. 2 (a) is

maintained, while if AP exhibits a value less than the resolution of the differential

manometer 20, it is considered that the condition has deteriorated to that of FIG. 2 (b). Then,

Q1, Qz, Q3 and Q4 are regulated in the control section 11 so that the exhaust quantity q < Q

+ Q3 + Q3 + Q4 results, and recovery of the purge rate inside Aj, Aj, and Aj is achieved.



said first apparatus is a projection %xposure apparatus having an
"illunination optical systemthat illdfinates said mask, and a proj ectlifoAUl 2002
optical systemthat projects an image of a pattern of said illum nated nask
onto said substrate, said second apparatus is a |light source that

i rradi H&;esvlmeaw@ dxblihtior?if b A nEces ity R ddnSiderthk bx SRR (G ot | 1 ght
transm ssion optical system which guides said exposure |ight”i rradl at ed

f r om sEIGd 2Ibydghx exshausting dewicsai d i | | uni natl on optl cal system ' 4. An

h t d t f
C Bnst er ri noPUReTAMTg @Y gRotkensEatoiinent; o b oneifes <A LGl B arc% ctacond
uni t t9Rdre Ok Wit9Sased fi CRRAsARP SAsTtot ifkide th cRhrdBér 8 (ERhell!if f@RagDt rom that

of said first apparatus, and a connection unit that connects said first
uni t atightsess of Agamdldlemm-mghtmss df thy partiof &g pntaivied dnside tBE cliantbed 3lik not2002 a
gas supplying device that supplies a predetermned gas to insi de sai d
connectutiatientad pressire fioptinsidathe chambgar ds exparigneed dyg o gawsqkmqg@ ft gas

05! e Bt OBRRRINOB T « 6RO 18P P RUANTAS Aoy Gun TS drtiedeB!

regul a salr d eterm ne as sup &as yi ng
devi Cegdse(ecmﬂalﬁmgdmpeﬁlhéso mst‘:lﬁﬁgéd ﬁomfAzsc&IAil tblmﬁtﬂe the nhnnba@ahctbmﬁ Hiy

internal pressure of said connecting uait is set to |Ix |ower than an

i nter nlaprcp%s@mesﬁmwamm %(b)seaﬂ@ww RHFOZEM BAS @m%&pwa@é&wfwﬂ aad is
set to_he haw a ur, aoun S..iln

connec?q%dﬂ e?\‘f © efen%fgi 2 @Pb“ ?%iébssﬂpgy Efté%cﬁgi‘: t19d'§1t’16‘2ta8dcl ai m
4, whepSighot %ﬁlcfc'nf ,SherPPRAAA therel iS tife ﬁb’sﬂbﬂﬁ}‘ ihﬁf‘P(?% P?%dill?esﬁﬁpar atus having a

| i ght source that irradi ates exposure |ight, an 11[um nation opti cal system
that illuni riatthis cam, mtl'mbé(exposdrc approstus,dOp 1sghgulziteabm equited baged oisther ce via a
light {ransm ssi pt| system angd a_projection optical systemthat

pr oj ectetection Tesy %OBT eéhfg F’Et&){ Fagpmeter- gol In therrarsehereRased amths dé&icﬂo%ubst rate

whi ch Ragdiene GieRtadalnhibrfet@ 0 P RERALHNS HIRAG! ARbnd AD fla@de@krfo&]ﬁeéecond
apparatus is a coatlng and devel opi ng apparatus that coats said

phot oseertbe tonditioneafHIGal (o)y Qp is adjdsted bsthe akimusaquntiyregufiingsdenite 21 so
photosensitive material on which the image of said pattern has been

pr oj ectidd <&1 nR2exBod He a%@/?@%Yﬁ%@E@F(H’PFBj ratg ipgidg -?ﬂ A2 A wisgckigyd i r st
apparatus i SthiTH%thx%CHtﬂr?hee%&rg@rgl}stgpga?%ﬁé %é;’%xy%@lﬁ%ﬁ:c@tﬂtdou *Hﬂlé"ﬁt Lo optical

system t hat um nat es sai Ica t&m t hat

proj ecAs isdonktaRgE détbetéd bathe@kpged andBizérs |214Iauﬂraﬂ aetxﬂdhm;séfatmﬁtdi u;eealla@br
substrate, said second apparatus is a |ight source that irradi ates exposure

| i ght, ulanblls&m@ed@nmxuircd)hasséomthmv@ummﬁﬁﬁ)dm@siWﬂhegifferemiahmmnbten

cour oo B qrErs GrherbirEn Brie By PR B oIEenrebfo e 26 250 8 s havi ng

an i || edgk Raeicbas@Pén Bl deferGdedsilbfrom the differhas rﬁamr\mt A expasag |ight
iwadi ated froma laser unit) via a light transm ssion opt| cal system which

pr oj ecars cansidered)to hﬁvetdh@nptaltqylrtpmmwdrtmmf F36: 2(0), arin dnf:apapdnwhcmenbm ive

substrate [ S in / es _an -,nert gas to
i nsi dega cfatfs%| ngy %/\}%1 ﬁc %%tg&n'r%rﬁr(’fé eg‘éxsa(? 5%? d H;ans E@} %rﬁfyfyrsstiérﬁnda first
det ect QS)Elxdé@dY h%&&%lﬂ&%ﬁ%%@rﬁféﬂ@f EHeQBsc? AR 9SS féfstrixﬁé‘d Syaﬁlc 'sﬂy%bﬁ'@ said
casing, and a supply quantity regul ating device t ul ates"a supply

quant i fgvies23 socthat t@ayrzfdlasmngémcgradlas\gmﬂtymngraab\/atmcaa en,onceideect i on
result Sg@ reﬁ@in@ﬁeﬂ& 2‘3%1%2&3 1% %Etcﬂgaé&ﬁxaﬂﬂg ?ﬁéﬁtrn\g#sﬁﬂtdn@é &f fﬂ@:las j essure of

said c ng 1s set nan in pressure of "said | aser
unit, aidtjohEtaas t@ fRSfodmel &fndﬁﬁhda tdstaptrénBtE icondiaed fof e pBHRPProrbsd a
pressure of the surroundings in whi ch sai d casing is installed.

results.

As described above, according to the exposure apparatus constructed as mentioned
above, the condition of the gas inside the laser unit 1 (optics chamber 12a), the light
transmission system 4 and the illumination optical system 5 is always kept constant, and a
high light transmittance for the laser radiation is maintained. Therefore stabilized exposure

processing can be continued.

idb



1 8J UI 2002 27 8. - An exposure apparatus according to claim?7, v\/ner1e|0r‘|wL 20
said first detection device includes differential manoneter that detects

a pressure difference between the inside and outside of said casing. '9. An
exposure apparatus according to claim7, wherein said first detection

devi ce incl udgstha cideWird the pRdssi Yiskede RN A YA A, is ot refofeddVERATTIRY | nsi de
said casing. 10. An exposurée apparatus according to either one of claim8

and cl asupply,quintity lo€ nitmgep gass dbnthe aupply pressuge, e theqgas (dasingp¢xdpassttquentiipéy at i on

of said laser unit in the case when ondi t.ion.change of the gas inside
sai d coKAgFS &0 tatm o wcEgr Sgelsieh s flashini bn HIBRiRGOon BEe weming a3 6 o
appar at ipACORledih, b ¥R AGn Of 16 chistRar be a9, aNd 10, further

conprising a gas exhausting device that exhausts unnecessary gas from said
| aser unit, dnuthan irshieguesentpmbodiment; thg differéntigl miandmeser 2bis previdadaindke t he
exhaust_quantity of gas fromsaid | aser uni{ based on detection results of
sai d fi B UARYRETOBUDY for d%%tmﬁrﬁhfe%ﬁ%m‘iéffgﬁfﬁﬁeréﬁBEtW&E’éé&i&Pﬁ&"ct o any one

narel y SEa7opypa i fBfaibRor o uleciaR BB, APetELs KGRI A SorbRisy )l S
inert O shpply guan@l@y @ﬁﬁﬁ@g‘éﬂ"g@ﬂﬁAﬁ%fﬁd%i, lok H?l’:&ﬁkdlmig Qpb#ad osihet em and

there is provided second detection device that detects -a condition change ~

i nsi de dea¢dtioh asselt thavefromn doweiverdhel senseceffashiscdsei abtainddty atmingings purabtydi t i on
change of gas in. sai.d casing whi.ch acconmpdate I d,..J | upination, optical
cyot om SRIECATIZER I e e PR SR TR hectipeeb oty
quant i t30,0fhd d¥§gén SRy RefRpativélpenstlRl AMFespictividtaisis is tHeAkM BagreHeVvi ce
based on detection results of said second and third detection device. 13. ~

A coat i hywhish corsiitutepiha dasexpisliard the ightiransmissionzysten 4 (feri exempleddtean r oom
q ek RS t . f
o bat t copoghdia et iRl SIS (R SRR IR iBpsufe bnrl Bl hhhgRY o) TROC ©

phot os easl dn respeorvesidafaces/ofahaleps birest 115 adjaogit tathe clean reom and theaitiling and
devel opi ng.apparatus having at .| east one of a function for, coati sai d
Dhot osciei ;78 BhoBRpinE gho e eURCInE swatY Aot maos et FA A AL opi ng
sai d ph k) ' WA ' | : been
tr anof o riapording o of yfise A% i blyRen SthcoARafnd, a2BEl RESEM dke 227
pr oj ect purge sxtpimside A1appanddgsamhelaglmévddcoat i ng and devel opi ng appar at us,
wherein an i ernal@grﬁssure of. said connegtion section is set to, be | ower
5

than an i nt erFEmepp P& myters foripeasyfng the fow, quantity;of RItORER g5 BavdG Ay at us

and sai groGfiRl ft%ashef e SpPpaths BRPAHADY Hisedfod si?]@lﬁﬁg nftRglEeddi t8 iidet han a
pressure of said clean room 14. A coating and devel opi ng exposure

appar at ths lensderrdi 1y Moreover, the valuenhtheegan flaw quankity abthe tame Whemiie pressirng
A ol S R L S A R L
Wi th a chimcaPy,fis nhéd a telérefic@MheAdf @ Fluctaatdn ocehisif thefRessutel 2 Sinside the
lens barrel 15, a change occurs in the value for the gas flow quantity supplied from the supply
paths 19c and 19b. Consequently, the pressure change inside the lens barrel 15 can be
detected based on the change in the value of the gas flow quantity.
Furthermore, in the case where a change occurs in the value for the gas flow quantity, a signal
to this effect is output to the gas supplying device 10, so that even if the gas flow quantity is
increased, the pressure relationship can be always made Pg < Py.
Moreover, according to the present embodiment, nitrogen gas is adopted for purging.
However another inert gas, for example dry air where the moisture content had been adjusted
chemically by a chemical, or an inert gas such as helium may be used.

With the present embodiment, the description has been for a construction where in

the relationship for the pressure P; of the purge space Aj, the pressure P, of the-purge space



* 15. A coating and devel opi ng exposure apparatus according to either ?ﬁe ?f
claim13 and claim 14, wherein the | 18ht source of said exposure JUL 2002
-illumnation light is an excinmer laser. 16. , An exposure system accordi ng
to claim1, wherein an internal pressure of said first unit and an internal

. ern: . . _ ¢ th
ur T ouy B pieShft PEGORE plfje sph 6 Ine destie B, 106 nighEfudn BiSRSMIR Y (17
syst emndakopkiige PR Hb@everthe obtictiorsmaybe auehekdt it progsite IS the piage

suppl yi ng device that supplies a predeterm ned gas. 18. An exposure system
accor dipace Ap is betitorba owerithandhepressude Pz efithe puige spate gpsanduthgppiicesire Bs ofai d

connection unit is discharged to at, | east, one of sajd first unit and said
secondIEAPIEE SRepe A, and AISQ i act e Hlghor Biag,thy PRGSSBES Ot FIAmTO0BHGF fSi ng: &
press : [ : | r | nal
pressﬂétgltgﬁ sai %Jgg%rﬁgﬁa?@%ﬁdﬁlls@ ?&gﬁgggalgdrllfgéf?h@g% mﬁu’g gur?@uﬁr’fg’lS %s in
whi ch gasisdpplpingdevice b0 maytbeiregulatsd bdske dn theresrits af dei first, skeond end thitl exhaust s
gas from i nside saiéj secqnd unj gl ang a control unit that regul ates an
exhaus$eIeFiaR BPYipes, Byysasdqing, the wEpyan qpigfove bef¥yeen HiF RUsBeSPasHAYSt i ng
devi ce, gD %LQB%%S&B% i)%{,%gtrcddet ects that a pressure of the 29

g N I'C [ 3

sur roundi ng sai .connectiop unit is installed has increased above
an internal RirgefH6R, McofiighodROPRSEN: Mbbditdent, 2 1add ufidt QS 1A RISY mitBEN
according to claim1 conprising: a pressure sensor that detects a pressure
di f f er @iy roaum.pelle the exposurerappargius seain bodyr2 isinstaliedin thetdlesn roemadiagent a

press ot r | | | ' | Lt 0.S s Il ed,
Bnd o SaLEUiFoa: HANIOREHR - i ko Yetnsi AT WeeallBbim o WIBUE, 2%
connectxposure apparzthe maiebaly®. dastherncrethe taserainétck may bainstallpd esdenties of t he
surrou dinQ% i@ whi ch said connection unit is installed has increased above
an i nt Bogial thy SUPETof said connectiton unit. 1 8 J UL 2002 21. . An
exposur e systigieAsbareli15thndAhEbptica) #temltebRiddaH th B8 TasikPPs i Mg devi ce

supplies said prcdctermned gas to insidc said first unit and said second
uni t . present embodiment, comprise a plurality of optical elements or optical members. However

these optical members or optical elements may be respectively arranged inside independent
purge spaces.

Even if independent purge spaces are formed in the lens barrel 15 and the casing 18,
since it is difficult to form a completely sealed space, this can be dealt with using a similar
construction to that of the present embodiment.

Moreover, for the laser used in the abgvementioned embodiment, this is not limited
to the abovementioned laser light source, and light of any wavelength may be oscillated. For
example, an excimer laser having an oscillation spectrum other than for the wavelengths 248
nm, 193 nm, or 157 nm is suitable.

Furthermore, with the projection optical system of the exposure apparatus, this is not
limited to a reduction system, and an equal magnification or enlarging type (for example an
exposure apparatus for liquid crystal display manufacture) may be used.

Moreover, the exposure apparatus is not only used in the manufacture of
semiconductor devices, but may also be applied to exposure apparatus such as; exposure
apparatus used in the manufacture of displays including liquid crystal display elements and
the like for transferring a device pattern onto a glass plate, exposure apparatus used in the
manufacture of thin film magnetic heads for transferring a device pattern onto a ceramic

wafer, and exposure apparatus used in the manufacture of image pick-up devices (CCDs etc.).

Tak



22. ( , An exposure systemaccording to claim1 conprising: a concentnag ij@ny
sensor that neasures a concentration df gas inside said connection unit,

and a gas supply device that supplies a predeterm ned gas to inside said
connection unit when said concentration nmeasuring sensor detects that a gas
concent ' L SH | i bt 5O REmied

el e o R P b ica) < R B e B R

concent agircuihpasterms ontotalghass webstratecer asiieomcwafer erttholikef gas i nsi de said

Cound unre " e SRS ARRER: B8 S loa B B ARG (o
i nsi de gRilfinSRR/HCbpHRAL syP¥mSRnfbrRingaltirale oFeatises aNdL Projedtidn epfa&ENt rat i on

measuring sensor detects that a gas concentration inside said connection
uni t hasystste el arl expqsurechppanatus main bedys, and performing-optical adjustipent candfisting di ng

an | nt oP R AR I UiteL et coBfnaile BoibFeraf S ol ol PR "

sur r oungppgstus Maitd Bod, S GnAUNNG MilifPand pipingSardthémpdriimingslesdl d gas

suppl yi ng devi ce increases the supply quantity of said predeterm ned gas
suppl i eddipgmenticlrstrical edinymenlc PPBRLAIVerTigAton de).ginfadditiongis ikdssirgile that s t hat
the pre : ' | | I d connection
unit i s&? srt %@Flgggﬁglg %Rgﬁuégépgg&g%o%g)egﬂ%@%@%‘ggal%nrg?laﬂea| ﬁgi:eonnect i on

uni t. 2femperamrecthe clegree of ylsainesscandrthie hike dre codteolled4, wherein said first

sensor detects a gas .concentration inside sajid copnnection unit, .and said

gas. suppl yi ng ACETIERAAFEF deyicsds prashupeCiliaieR SieRS tHe 28 AtFRbioy dednive |

suppl i e@urcfioh Bid P fciRIafcE SNAEELVIEY) a Wikh FoitBAucki Btifled Bdsed BRBR defighigt S t hat

the gas concentration inside said connection unit has exceeded a

pr edet efieprretieR fr peoduging waers fioosa siicasymateniala 8 5P dotrrypeHing » pattarB Of dvher ei n

sai d 98 RUPRIY a WAt G5 thiel SREE LxbOre HRatus TH Bt dbboVe BlscABldbdtlRfihefids | Of
g st "de e

supply to 1nside sald-casin en*sail ectlion dévice ects that
the preasiaviee afsembly sier (including g dicing siéy, afbosding step andg packaging step), add bms

I ncreased above,th ressure inside said.casi.ng., 27,. An,exposure system
accor di fyPE ‘°B|Séﬁpm91§5‘ Ve MInR; @C@%Clgdg‘fﬁnboﬁmozgﬂﬁlﬁgf%ﬁges theysuppl y
quant i t ¥foRémémioted BRbbdiaRRt.  RirtheHRGYe YeonSinsctiofls Wit vagSovd ¥ibodhéhts | I st

detection device detects that the gas concentration inside said casing has
exceededsssmbledpsrequited aie alse pessiblB. An exposure system having a first unit

that - acconmodqy e vk cHoaRREH; Aht Sedefpuidd FHITRES Ll (a8 SxBheft Pt ter

of a mask onto a substr a secon accommpdat es a Second
appar at appdratus mgogporatingitheprogticfidre expusurk apparatos maaf baslyi Scanidiths laserpmitriat us,

with the lens barrel 15 between these. However the invention is not limited to this. For
example, instead 6f the projection exposure a;)!;;;;atus main body 5, an exposure apparatus
main body constructed including the laser unit and the lens barrel 15 may be accommodated
inside the chamber 8, and instead of the laser unit 1, this may be a coating and developing
apparatus for carrying out unloading and loading of a wafer to and from the exposure
apparatus, and coating of a photosensitive material onto the wafer, and developing a pattern
image. Furthermore, instead of the lens barrel 15, this may be a connection section for
connecting the coating and developing apparatus and the overall exposure apparatus, with the
internal pressure set to be lower than the internal pressure of either of the overall exposure
apparatus and the coating and developing apparatus, and set to be higher than the pressure of
the interior of the clean room.

Also with this construction, in order to keep this pressure relationship, the

construction of the present embodiment can be adopted. In this case, the gas exhausting



and a connection unit that connects said first unit to said second unit,
conprising: an exhausting device that ¥xhausts gas frominside said Jecdidl00?
unit; a sensor that detects a condition change of gas inside said

connection unit; and a control unit that regul ates an exhaust quantity of

gas frogeiidsindfe eRbOdiRAPMEY BOplovided SR it RXABLSIEIRY 2 BHIntSiatel AFEDA

detection results of said sensor. 29. An exposure system according {{% claim
28, whenrd devslipingapparadis. devi ce regul ates the exhaust quantity of gas from

i nside said second.unit .by said exhausting.deyi ce when said sensor detects
that the pr esEETamsT s pdessuiplion b FBRe ARQAr PPl SRS BRRAFES OFf ¢ i s

i nst al | ggbohia ¥MbbaielcAR@ArdiROIANhE PRsé BfveHiéh, With dferéit b G tRehzHN uni t.

31 1 8 J Ul 2002 30. An exposure system according to claim 28, wherein

said control &EiZis arsehematicadiagramm showingan egampleiof gn embgdiment ofrd ¢ostingle sai d

second yni | h | ' P { t the
oxyqen aBhdeiHostl SueSF e abira RSl IR RREkT HMRHACK D alyPulidR

predet esudhtaet andhtéenal gessure Ha EorReStivnGscatiumA(aiicofditioning bliffed spatd) 3fon nask
via a light transm ssjon systemw th expgosure_ light irradiated froma | aser

uni t, alEMACCHRZR BIOIGGHEN SKPQSHESAPPAatUs S 20d @ chating 3hd deweloping appAIatNS &htid a
substrat.g, |.Sh G . | ' : | | to
ot de. 3okt B8 TCrtiltho oAl Rl PO A ol bn SPRbEbpbiAfl 1983
exhaust ithegcodng amed ddvatopingappstatus@@saridrie setito be Hizherthan thepeessureiof a cleasensor

that detectgs.a condifion chan 0 as inside said si.ng;..and, a contr ol
it 1 it P du PR he e and fetlaniE oieOghre Smdednits ERABTALRN Adser uni t by
sai d exRaAWsHiMGt 8EY EaRtrubtfsiedr Aaif B4R S8R fof ralizB@itkls 6MeQktions & AN
exposure apparatus according to claim 31, Wierein said control unit

r egul at descaivedhergurder yitreferapceto BSs 4f rom i nside said | aser unit by said
exhausti ng dewkee e ' T .

surroundi ngs ﬁlévﬁg@hd]%%%%g gg Pﬁgﬁ? lg %}gg{)gﬁ;g@a ﬁig‘ée?épﬁﬁ cg E&Ea@ 8‘8&5%%@“5

pr essur actdidingeo &heipleseatsinnentiod 3maiAly enperaed with phrcopetating peinciptk ofgntair cl ai m
31, wherein.said contr devi ce requl ates an exhaust .quantity of gas from
i do. SaPGHPRO sy T SERvEow i lruft shgwiibe Fikeiton of BORRs atnaor “dot ect s
that an oXygeRirfeikeprofedtib® Bxpoldre ABparatusl 5S¢ Asés bt BScomenanalafy sibstances
predeterm ned val ue. 34. A coating and devel opi ng apparatus 1ncorporating a

connect isoeh afrhemicsls thersinside; bagically ais cendidening isinsrormedBngriatermalg an

exposur €. 1. a j r onto a
cubst r aCCRERETIHE air 881G AAE Leliod® WidTCmElhod, BRIJ:AIH (¥ 1hERilfe

phot oserentrolsgstemtfer cahpamsdtingsar opesattonbk &reracyofthe exposutei apparhtus, thetisl opi ng
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uni t f oratraespheieqetitekMfipit anaifodpheie with sParimoniationeonebtration ®f i gtro to

apparat usgx’/era\{\lqgrgsecl)fqapb, being representative of the basic subsntaces) inside the clean room 58 in
which the exposure apparatus is installed, is constantly passed through a chemical filter of the
air conditioning system of the exposure apparatus, and this can prevent the inconvenience of
a shortening of the life of the chemical filter.

More specifically, the chemical filter belonging to the air conditioning system of the

projection exposure apparatus 51, comprises chemical filters 54 and 55. The chemical filter
55 is for filtering the air flow circulated inside the projection exposure apparatus 51. With
the projection exposure apparatus 51, in order to protect the substrate from contamination by
dust and dirt infiltrating in from outside, the internal pressure is set to be higher than the

pressure of the clean room 58, and a discharge air flow 61 is produced which passes through

structure (micropores etc.) of the casing (chamber) which is not completely sealed.
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By adopting such a construction, the internal pressure of the connection section 53

which becomes a buffer space between the projection exposure apparatus 51 and the coating
and developing apparatus 52, is lower than the respective internal pressures of the projection
exposure apparatus 51 and the coating and developing apparatus 52. Consequently, the flow
of air between the projection exposure apparatus 51 and the coating and developing apparatus
52 through the connection section 53 can be intercepted. Furthermore, with this construction,
the internal pressure of the connection section 53 is set to be higher than the pressure of the
clean room 58. As a result, infiltration of the atmosphere of the clean room 58 which
contains dust and dirt or chemically polluted substances, into the connection section 53 is

prevented. In the in-line construction of the coating and developing apparatus 52 and the

-
-



.Au. A@ . AF. A, . AUY. A . AyU. Al . Al 2. AT AL A3E. Ay. L. AE. A9. A@ Al . AyF. A. A AT A Amzﬁn
S. Af, . Ay. AYN. AU. AY?. Al @ Ay . A9. A9. A@¢Edt epeG 18 002
- | HP* 02{ vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cTa] ca] ca] ca] ca]

ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]calcalcaUca!jy&C E T! ##qW4a) ) (+z++), +, 6,
&2w22) 3egstiovtireppashtes 31 GidlteabardcEioh §ai1@ﬁ]59@}&@qua&mbsﬂh&ﬁmp@]f&ﬂ]&al ca] c
a] ca] caj ca] ca] cal] caj ca] ca] ca] ca] ca] ca]cag cal! +3334| 777; t ; ?k?+Az AAABeBt BBBTEE
H\ HHHI | Inthg pormally provided in-line interface section (the small connection room used for

0 S R A A RS gl oo

aZanaaaadihkehieh tdaliZedrmto} xsni d_Z] | | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca! +oopprr Ussssst <
W xxy Vz z{ Ap thes T s %fr@aﬁargeaf@aﬂl@af%afraa\pe&fléla%H/pe 81828iCca] ca] ca

Lf 21; gaf.ﬂ)&qaﬁ@% ﬁ%r%ﬂ}nﬁﬁ]e%ﬂh%%}e%é xsn| e& ?1 Tcélgfted ca]f ilte for emcivué% ca] ca] ca] ¢

a] }ca] ca]él@alciiﬂx@h]dmllfahd&]s«eﬁa]:()aiacﬂ%:ma}aa%im]l; om]acml% clﬂ%)ﬁﬁd] ?bQ] E;’/@ F

P} xsnid_Z]]ca calca cal caj,ca] ca]ca] ca cal cal ca]ca] ca] ca] ca

ca] ca] c#jbe ]’Ecé} a1 G’éﬂnﬂﬂ}’c% & a@!a}‘%?&“ Jﬁ?éf](ﬁéytoe% or a zeolite

| wr nhc’\f{]t]ﬁq]t&iail%gf])@ e‘aa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
c&al] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca!

ZnR3, ~I"s qQoV&}thhh@eceip]l embodijreal, the deatriptignds given based on a coating and
2l cal el el Gl lreah e b S GeLSAb Al b SR AR T SRR SRl ) o ©

0+: <HZ~-M B3k klopi hiah@@Rc ajdiht eadneatisipdeedc 54 c@irﬁalrtgahepio@éth@ﬁ] ca]caJca]c

a] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caljcal2

*1 71 {: | EXROPUPERRPIRYS 24 ape thy oatgand dex eala]aea@rt@a@? c Hope¥ey s Brean) cau] cau

R e e R e B R R e e o L PSP

a] ca] cappmjaiag ﬁh] ca] ca] cal] ca] cal] caU] cal "b"t " " +#d###9$$$/ W0BABREEE > ' ' ' N(

CA) L] cal cal c BPIHTEG) A PEaRCEI ORI Bl plcH EBpERHST iR b S TR 1) 01

2233E44 rb%@ﬁﬁﬁéz oture hieasli cahipaesadvendliniee ahea] T i sa Babengieal cal caj ¢
a] ca] cal ca] ca] cal ca] ca] ca] c%\)( cal] ca] ca] ca] ca] ca] ca] cal 777G388. 9N9990: s:
Gt ude S

&Mcﬂepcqoeaperé}%af ew%aqe@apaa]uea}%rw cal cal ¢

WGGEHOHHH
vl cbeRksmsk panlahoplealeae Roalaslan s aebn aea Lgro on

ca] cal] usa]dcﬁaqd:ﬁpmat]lc hghﬁapm]:,cﬁagronpt:@q ma]cabS]yet@]ncfa] trafsferfiog puo ithagg] Qfant ei J+ss

toveer (et BEHE el OR¥ el b s ononid e s popgeg e s

@™ 109/ BRAP&OHR whikBhd E\%s&até)ls Moﬂ;&%ﬂ&l‘ﬁé thlra piﬂ%i&pfxics&ﬁght transmission optical

B mLO%HL3! 10 10 | O&# 09%&: F* 10944& &
ST0 K. Py T SRR OB Srenon (s I HRtNAD QP Sosgfpr s 0e Lot
10948 ( 2zpdshiRlifHRR &R ahe High(dohiit ¢d HidisréibctAfopliediiyéttmZ Furthermore, the light

source is accommodated inside a laser unit, and the light transmission optical system is

accommodated inside a connection unit. The construction is such that these respective units
and a main body chamber are installed inside a clean room.

Also with the single projection exposure apparatus constructed in this manner, the
respective relationships between the pressure inside the laser unit, the pressure inside the
connection unit, and the pressure inside the main frame chamber, as with the present
embodiment are extremely important. That is to say, so that impurities inside the clean room
do not flow to inside the laser unit, the connection unit, and the main frame chamber, and that

gas flow does not occur between the laser unit and the main frame chamber, it is important



109 ()-FSl #109%& ()- S| #109%& ()- LOY%& ()-{*-./ 02~ @snL0% "109B& ()- SS
109B& ()- Ys109B& ()- 10 10 10f +mi 1098 () - 18 Jul 0y
1> f1 9% (10%<<& () -] ydE~_@sml0% 109B& () - Fff109B& ()-"109B& () - S10YB& d
UB& ()-' FL0%B& ()-y&@ Al aB7@s 10B, 2" 109B& () - ys0109B&' () - Y%r( 10%r& () -

! W()/d‘r(tﬂéi’lmf (u}) unttaS AR ifido one (S)art for examplc the air inside the main frame_ .
y#' 109B& ()- Al B! Cl E! T! ##q%61V nl0% 0% ()- ylOow&' () - fZ 109& () -
&L 0Y&hembery thoge lquunilesdqogomwpyt(t@zhmlawmo% 6m].0%&' ()-

@109 () e Bl ks TR ALY Lo @AM Bl ordieduck - -~ G110

10%&’ (expd Q%p%a&&m&m@%tmtﬂé)ﬂ&& { ¢mb3@ikefio miay be mhdd &emain fr
109&' ( cgazS#I 10% & ()-F"10% & () -F #1(1)1er<[914' 1-f34 7%71 777%1iun amc
@*t1094ckap eréqn%camp)ada@m&(qect%exnttﬁurempaxaww@& @y* glw_mwg WL 9;t;

-2 AL A AR IO RO & -

10t 81Q%amectidn Sectiofinddy(he-rh&delddn&e ¢ ipn Ah D ForsdcCommBBRTETg light transmission
H\ HdEnmb @ 0! Y" 109%&' () - S#10%& () - m
optical system.

That is to say, the internal pressure of the lens barrel (connection unit) may be set to
be lower than the respective internal pressures of the chamber for accommodating the
exposure apparatus main body, and the laser unit side, and may be set to be higher than the
pressure of the clean room. With such a construction, even if the entire exposure light path
between the exposure apparatus and the laser light is purged, the flow of gas between the
projection exposure main body and the laser unit can be prevented. Moreover, mixing of
impurities from the exposure apparatus main body or the laser unit with the optical elements
constituting the light transmission system can be suppressed, and hence tarnishing of the
optical elements can be prevented.

Consequently, according to the present embodiment, the chamber for
accommodating the projection exposure apparatus or the exposure apparatus main body may
be made a first unit, the chamber for accommodating the laser unit or the coating and
developing apparatus may be made a second unit, and the lens barrel or connection portion
provided between the first unit and the second unit may be made a connection unit That is to
say, the connection unit connects the respective first and second units which accommodate
equipment for carrying out different control operations.

Furthermore, for the apparatus for accommodating the second unit, this may be an
apparatus of the same construction as the apparatus for accommodating the first unit, with the
shape of the pattern of the mask different.

Moreover, the invention is not limited to the first unit and the second unit, and the
construction may incorporate a plurality of units. In this case, the apparatus accommodating
the plurality of units, may perform the same control operations, or may perform different

control operations.

INDUSTRIAL APPLICABILITY
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can be produced.

Furthermore concerning the temperature stability of the air conditioning inside the
exposure system, which has an influence on the operational accuracy (measuring accuracy of
the interferometer etc.) of the exposure system, since the flow of air of different temperatures
from the second unit to the first unit can be stopped, better temperature stability can be
maintained which also contributes to an improvement in operation accuracy.

Moreover, with the exposure apparatus according to the present invention, if the
inert gas filled inside the casing leaks to the outside from a gap in the optical members so that
the pressure of the gas inside the casing drops and the concentration thus changes, the
condition change of the gas inside the casing is detected by the first detection device, and the
supply quantity of inert gas is regulated based on the resultant detection result, so that the
interior of the casing is restored to the normal condition. As a result, the condition of the gas
inside the light transmission system can be always kept constant, and a high light
transmittance for the laser radiation is maintained. Therefore stabilized exposure processing
can be continued.

In the case where for the first detectiz)'l'l—?levice, a differential pressure manometer is
provided for detecting the pressure difference between the interior of the casing and the
outside, a condition where the pressure inside the casing is less than the pressure outside, that
is, a condition where there is a danger of contaminated air flowing from outside to inside the
casing, can be quickly detected. Then based on this result, recovery of the pressure inside the
casing is achieved. Therefore the condition change of the gas inside the casing can be kept
minimal.

In the case where for the first detection device, a plurality of oxygen analyzers
located at several positions inside the casing are provided, a condition where the oxygen
concentration at various locations inside the casing exceeds a predetermined value, that is, a
condition where the light transmittance of the laser light drops due to an increase in oxygen
concentration and there is a danger of a deterioration in equipment performance due to

reaction with the optical component surfaces or other parts, can be quickly defected. Then
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the exhaust quantity of gas from the laser unit is provided, then if the pressure of the gas
inside the casing drops and the concentration changes, due for example to leakage to the
outside of the inert gas filled inside the laser unit and the exposure apparatus main body, from
gaps in the optical members, this condition change of the gas inside the casing is detected by
the first detection device. Then based on the detection result, the exhaust quantity of
unnecessary gas inside the laser unit is regulated to thereby restore the interior of the casing to
the normal condition of being filled with inert gas. As a result, the condition of the gas inside
the light transmission system can be always kept constant, and a high light transmittance for
the laser radiation is maintained. Therefore stabilized exposure processing can be continued.

Furthermore, in the case where a second detection device for detecting a condition
change of the gas inside the laser unit, and a third detection device for detecting a condition
change in the gas inside the casing which accommodates the exposure optical system is
provided, then if the pressure of the gas inside the casing drops and the concentration changes,
due for cxampledt-b leakage to the outside of the inert gas filled inside the laser unit and the
exposure apparatus main body, from gaps in the optical members, this condition change of
the gas inside the laser unit and the exposure apparatus main body is detected by the second
and third detection devices. Then based on the detection result, the supply quantity of inert
gas is regulated to thereby restore the interior of the casing to the normal condition of being
filled with inert gas. As a result, not only the condition of the gas inside the light
transmission system but also the condition inside the light path including the laser unit and
the exposure apparatus main body can be always kept constant, and a high light transmittance
for the laser radiation is maintained. Therefore stabilized exposure processing can be
continued.

Furthermore, with the coating and developing exposure apparatus according to the
present invention, since the internal pressure of the connecting portion (air conditioning

buffer space) connecting the exposure apparatus and the coating and developing apparatus, is
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and hence a desired semiconductor device or the like can be produced. This result is
particularly significant in the case where in the excimer exposure apparatus which widely
uses a chemical amplification type resist as the photosensitive material, a chemical filter is
installed in the air conditioning system of the exposure apparatus or the coating and
developing apparatus, since the presence of alkalis can be suppressed.
Furthermore concerning the temperature stability of the air conditioning inside the
exposure apparatus, which has an influence on the operational accuracy (measuring accuracy
of the interferometer etc.) of the exposure apparatus, since the flow of air of different
temperatures from the coating and developing apparatus to the exposure apparatus can be
stopped, better temperature stability can be maintained which also contributes to an
improvement in operation accuracy.
Moreover, in the case where a chemical filter is installed in the air conditioning
system of the exposure apparatus or the coating and developing apparatus, then air which has
been chemically filtered flows into the connection portion (air conditioning buffer space).
Therefore, this also produces the effect of promoting the chemical filtering of the connection

portion (air conditioning buffer space).
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1. An exposure system comprising:
a first unit that accommodates a first apparatus for transferring an image of a pattern
of a mask onto a substrate,
a second unit that accommodates a second apparatus having a function different
from that of said first apparatus, and
a connection unit that connects said first unit and said second unit, wherein
an internal pressure of said connecting unit is set to be lower that an internal pressure
of either of said first unit and said second unit, and is set to be higher than a pressure of the

surroundings in which said connection unit is installed.

2. An exposure system according to claim 1, wherein

said first apparatus is a projection exposure apparatus having; a light source that
irradiates exposure light, an illumination optical system that illuminates said mask with
exposure light from said light source via a light transmission optical system, and a projection
optical system that projects an image of a pattern of said illuminated mask onto said substrate
which has been coated with a photosensitive material, and

said the second apparatus is a coating and developing apparatus that coats said
photosensitive material onto said substrate, and develops said photosensitive material on

which the image of said pattern has been projéétcd.

3. An exposure system according to claim 1, wherein

said first apparatus is a projection exposure apparatus having an illumination optical
system that illuminates said mask, and a projection optical system that projects an image of a
pattern of said illuminated mask onto said substrate,

said second apparatus is a light source that irradiates exposure light, and

said connection unit accommodates a light transmission optical system which guides

said exposure light irradiated from said light source to said illumination optical system.

4, . An exposure system having a first unit that includes a first apparatus
for transferring an image of a pattern of a mask onto a substrate, a second unit that
includes a second apparatus having a function different from that of said first apparatus,
and a connection unit that connects said first unit and said second unit, said system

comprising:
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quantity from said gas supplying device based on detection results of said first sensor
such that an internal pressure of said connecting unit is set to be lower than an internal
pressure of either of said first unit and said second unit, and is set to be higher than a

pressure of the surroundings in which said connection unit is installed.”

5.7 An exposure system according to claim 4, wherein

said first apparatus is a projection exposure apparatus having a light source that
irradiates exposure light, an illumination optical system that illuminates said mask with
exposure light from said light source via a light transmission optical system, and a projection
optical system that projects an image of a pattern of said illuminated mask onto said substrate
which has been coated with a photosensitive material, and

said the second apparatus is a coating and developing apparatus that coats said
photosensitive material onto said substrate, and develops said photosensitive material on

which the image of said pattern has been projected.

6. An exposure system according to claim 4, wherein

said first apparatus is a projection exposure apparatus having an illumination optical
system that illuminates said mask, and a ‘projectiop optical system that projects an image of a
pattern of said illuminated mask onto said substrate,

said second apparatus is a light source that irradiates exposure light, and

said connection section accommodates a light transmission optical system which

guides said exposure light irradiated from said light source to said illumination optical system.

7. An exposure apparatus having an illumination optical system that
illuminates a mask with exposure light irradiated from a laser unit, via a light
transmission optical system, which projects an image of the illuminated mask pattern
onto a photosensitive substrate, comprising:

a gas supplying device that supplies an inert gas to inside a casing which
accommodates said light transmission system, a first detection device that detects a
condition change of the gas inside said casing, and a supply quantity regulating device
that regulates a supply quantity of inert gas from said gas supplying device based on
detection results of said first detection device such that an internal pressure of said ‘
casing is set to be higher than an internal pressure of said laser unit, an internal pressure
of said illumination optical system, and a pressure of the surroundings in which said

casing is installed.
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device includes a differential manometer that detects a pressure difference between the

inside and outside of said casing.

9. An exposure apparatus according to claim 7, wherein said first detection

device includes a plurality of oxygen analyzers that are arranged inside said casing.

10. An exposure apparatus according to either one of claim 8 and claim 9,
further comprising a stopping device that stops the operation of said laser unit in the
case when a condition change of the gas inside said casing is detected by said first

detection device.

11. An exposure apparatus according to any one of claims 7, 8, 9, and 10,
further comprising a gas exhausting device that exhausts unnecessary gas from said laser
unit, and an exhaust quantity regulating device that regulates the exhaust quantity of gas

from said laser unit based on detection results of said first detection device.

12. An exposure apparatus according to any one of claims 7, 8, 9, and 10, -
said gas supplying device provides two systems, namely a system °
gas to inside said laser unit and a system that supplies inert gas to inside s
accommodates said illumination optical system, and
there is provided second detection device that detects a condition change ¢
inside said laser unit and third detection device that detects a condition change of gas in.
said casing which accommodates said illumination optical system, and
said supply quantity regulating device regulates a supply quantity of inert gas to each
of the systems of said gas supplying device based on detection results of said second and third

detection device.

13. A coating and developing exposure apparatus installed inside a clean room
and comprising: a projection exposure apparatus that transfers an image of a pattern of a
mask onto a substrate which has been coated with a photosensitive material, via a projection
optical system; a coating and developing apparatus having at least one of a function for
coating said photosensitive material onto said substrate, and a function for developing said

photosensitive material onto which an image of said pattern has been transferred; and a
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apparatus, and is set to be higher than a pressure of said clean room.

14. A coating and developing exposure apparatus according to claim 13, wherein at least
one air conditioning systems of said air conditioning systems belonging to said projection
exposure apparatus and said coating and developing apparatus is equipped with a chemical

filter for removing or deactivating impurities.

15. A coating and developing exposure apparatus according to either one
of claim 13 and claim 14, wherein the light source of said exposure illumination light is

an excimer laser.

16. An exposure system according to claim 1, wherein an internal pressure of said
first unit and an internal pressure of said second unit is set to be higher than a pressure of the

surroundings in which said connection unit is installed.

17. An exposure system according to claim 3, wherein said connection unit has a

gas supplying device that supplies a predetermined gas.

18. An exposure system according to claim 17, wherein said predetermined gas
f supplied to said connection unit is discharged to at least one of said first unit and said second

unit.

19. An exposure system according to claim 18 comprising:

a pressure sensor that detects a pressure difference between an internal pressure of
said connection unit, and a pressure of the surroundings in which said connection unit is
installed,

an exhausting device that exhausts gas from inside said second unit, and

a control unit that regulates an exhaust quantity of gas from inside said second unit

by said exhausting device when said pressure sensor detects that a pressure of the
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20. An exposure system according to claim 1 comprising:

a pressure sensor that detects a pressure difference between an internal pressure of
said connection unit and a pressure of the surroundings in which said connection unit is
installed, and

a gas supplying device that supplies a predetermined gas to inside said connection
unit when said pressure sensor detects that a pressure of the surroundings in which said

connection unit is installed has increased above an internal pressure of said connection unit.

21. + An exposure system according to claim 20, wherein said gas supplying device

supplies said predetermined gas to inside said first unit and said second unit.

22. _ An exposure system according to claim 1 comprising:

a concentration sensor that measures a concentration of gas inside said connection
unit, and

a gas supply device that supplies a predetermined gas to inside said connection unit
when said concentration measuring sensor detects that a gas concentration inside said

connection unit has exceeded a predetermined value.

23. An exposure system according to claim 3 comprising:

a concentration sensor that measures a concentration of gas inside said connection
unit,

an exhausting device that exhausts gas from inside said second unit, and

a control unit that regulates exhaust quantity of gas from inside said second unit by
said exhausting device when said concentration measuring sensor detects that a gas

concentration inside said connection unit has exceeded a predetermined value.

24. An exposure system according to claim 4 wherein said first sensor detects a
pressure difference between an internal pressure of said connection unit, and a pressure of the
surroundings in which said connection unit is installed, and

said gas supplying device increases the supply quantity of said predetermined gas

supplied to inside said connection unit when said first sensor detects that the pressure of the
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surroundings in which said connection unit is installed has increased above a pressure inside

said connection unit,

25. _ An exposure system according to claim 4, wherein said first sensor detects a
gas concentration inside said connection unit, and said gas supplying device increases the
predetermined gas supply quantity supplied to inside said connection unit when said first
sensor detects that the gas concentration inside said connection unit has exceeded a

predetermined value.

26. An exposure system according to claim 8, wherein said gas supply device
increases the supply quantity of said inert gas for supply to inside said casing when said first
detection device detects that the pressure of the surroundings in which said casing is installed

has increased above the pressure inside said casing.

27. An exposure system according to claim 9, wherein said gas supply device
increases the supply quantity of said inert gas for supply to said casing when said first
detection device detects that the gas concentration inside said casing has exceeded a

predetermined value.

28. An exposure system having a first unit that accommodates a first apparatus for
transferring an image of a pattern of a mask onto a substrate, a second unit that
accommodates a second apparatus having a function different from that of said first apparatus,
and a connection unit that connects said first unit to said second unit, comprising:

an exhausting device that exhausts gas from inside said second unit;

a sensor that detects a condition change of gas inside said connection unit; and

a control unit that regulates an exhaust quantity of gas from inside said second unit

by said exhausting device, based on detection results of said sensor.

29. An exposure system according to claim 28, wherein said control device
regulates the exhaust quantity of gas from inside said second unit by said exhausting device
when said sensor detects that the pressure of the surroundings in which said connection unit is

installed have increased above the pressure inside said connection unit.
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31. An exposure apparatus for illuminating a mask via a light transmission

system with exposure light irradiated from a laser unit, and transferring an image of a pattern
formed on said mask onto a substrate, comprising:

a gas supplying device that supplies inert gas to inside a casing which accommodates
said light transmission system;

an exhausting device that exhausts gas from inside said laser unit;

a sensor that detects a condition change of gas inside said casing; and

a control unit that adjusts an exhaust quantity of gas from inside said laser unit by

said exhausting device, based on detection results of said sensor.

32. An exposure apparatus according to claim 31, wherein said control unit regulates an
exhaust quantity of gas from inside said laser unit by said exhausting device when said sensor
detects that a pressure of the surroundings in which said casing is installed has increased

above a pressure inside said casing.

33. An exposure apparatus according to claim 31, wherein said control device regulates
an exhaust quantity of gas from inside said laser unit by said exhausting device when said
sensor detects that an oxygen concentration inside said casing has exceeded a predetermined

value.

34, A coating and developing apparatus incorporating a connection unit for connecting
to an exposure unit accommodating an exposure apparatus that transfers an image of a pattern
of a mask onto a substrate, and having at least one of a function for coating said
photosensitive material onto said substrate, and a function for developing said photosensitive
material onto which an image of said pattern has been transferred, comprising:

an accommodating unit connected to said connection unit for accommodating a main

body of said coating and developing apparatus, wherein
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least one of a function for coating a photosensitive material onto a substrate, and a function
for developing said photosensitive material onto which a pattern has been transferred, said
exposure apparatus being for transferring an image of a pattern of a mask onto said substrate
which has been coated by said photosensitive material, and comprising:
an exposure unit connected to said connection unit, for accommodating a main body
of said exposure apparatus, wherein
an internal pressure of said connection unit is set to be lower than an internal
pressure of either of said exposure unit and said accommodating unit, and is set to be higher

than a pressure of the surroundings in which said connection unit is installed.

36. A substrate processing environment control method comprising a pressure
setting step of setting an internal pressure of a connection unit for connecting a first unit for
accommodating a first apparatus for transferring an image of a pattern of a mask onto a
substrate to a second unit for accommodating a second apparatus having a function different
from that of said first apparatus, to be lower than an internal pressure of either of said first
unit and said second unit, and to be higher than a pressure of the surroundings in which said

connection unit is installed.

37. A substrate processing environment control method according to claim 36,
wherein a supply quantity of a predetermined gas for supply to said connection unit is

controlled based on a condition change of gas inside said connection unit.

38. ) A substrate processing environment control method according to claim 36,
wherein an exhaust quantity of gas from inside said second unit is adjusted based on a

condition change of gas inside said connection unit.

39. A substrate processing environment control method according to claim 36,

wherein for said condition change of gas, a pressure difference of a pressure inside said
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connection unit and a pressure of the surroundings in which said connection unit is installed

is detected.

40. " A substrate processing environment control method according to claim 36,
wherein for said condition change of gas, a change in oxygen concentration inside said

connection unit is detected.

41. A substrate processing environment control method according to claim 36,
comprising:

exhausting step of exhausting gas from inside said second unit, wherein

said pressure setting step takes into consideration exhaust of said gas by said

exhausting step, to set an internal pressure of said connection unit.



