63 WHAT IS CLAIMED | S: @&00002* ,j ~ A cleaning nethod of an optical el enent

housed in a housing filled with a first gas containing oxj nn 5
said housing is irradiated with ultraviolet light for a pmﬂﬂﬁmm Hmw
period of time, said ultraviolet |ight having a wavel engt INNS

absor bed by oxygen. 2. The cl eaning nethod of an optical el enment according

~~ 10 to daiml, wherein said first gaséithin said housing is replaced
with a second gas which has a higher concentration of oxﬂ%ﬂmmﬂmmmmmmw to
said first g ' aid wultraviolet Iight.

cl eani ng netﬁ@HAgfqgﬁig%?§b§#b2| nt according to Claim1l, vdesein said

first gas wthin said housing is replaced wwth a third gas which contains
oxygen and ozone, upon irradiating said ultraviolet light. 20 4. The

cl eani ng net hod OWE?Q QPEH%%Bi geE%QBoﬁCSQrgh”&ptiﬁa?”&iéﬁﬁhéﬁho {ﬁ%ﬁ%ni to

&l
3, wherein %aid ul violet light has a wavel ength of approxim

193.23nm  (\ 5 hoik P EFTUNLPRRRAAS USi MY (o £BASEERSnE OBPHePAlRIYL 1 25
onto a substrate through an optical system said exposure ~Tapparatus

conprising: asii@hhoseinge iMi { reapebtedolvien tilvigvidisde |1 ofie apdr second
light, said first |light having an exposure wavel ength
predetermined period of time, said ultraviolet light having

a wavelength which is absorbed by oxygen.

\/V 2. The cleaning method of an optical element according

10 to Claim 1, wherein said first gas within said housing is
replaced with a second gas which has a higher concentration

of oxygen compared to said first gas, upon irradiating said

ultraviolet light.

15//” 3. The cleaning method of an optical element according
to Claim 1, wherein said first gas within said housing is
replaced with a third gas which contains oxygen and ozone,

upon irradiating said ultraviolet light.

Cuf 20 4. The cleaning method of an optical element according
M v
E?’ £ oo to any one of Claims 1 to 3, wherein said ultraviolet light
Al
43 has a wavelength of approximately 193.23nm.
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o (ﬁf‘ An exposure apparatus which transfers a mask pattern
25 onto a substrate through an optical system, said exposure
apparatus comprising:

a light source unit capable of emitting first light and

second light, said first light having an exposure wavelength



64 and said second |ight having a wavel ength whi ch absorption by oxygen is
greater than that of said first light; an optical systemfor illumnation
for ‘'which irradiates light emtted fromsaid |ight source unit onto said
mask; 5 a projection optical systemwhich projects light exiting from said
mask onto said substrate; a controller which sets said first [ight from
said light source unit to be irradiated osfdo said nmask via said optica
system for illum nation upon exposure of transferring said 10 mask pattern
onto said substrate, and upon_cleaning at |east a part of said optical
system for i|®Bfi ﬁ%%iioﬁeﬁﬂﬂdsh%ﬂhbr]é?‘éh’{lgo"h WY ¢ Eelg & swihe ks eaks arp i e cond
| i ght fronls i d |I9ht spurce unit to nci dent on said optical systemfor

i I lum nati on. ¥5°§ g?ﬂelEx%BEﬁF%rabbﬁ?a?h%taﬁﬁo?ﬂfﬁgf}BS%J RS wherein
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exposure apparat us accord ing to wherern said cl'eaning gas 1s a gas

whi ch suffg ciently £oHAIRS iQNYSM: c£P sy t8mwhiltdh SXPDPSHEE 13BRRT &L USi ng
according to Caim6, wherein
from said mask onto said substrate;

a controller which sets said first light from said light
source unit to be irradiated onto said mask via said optical
system for illumination upon exposure of transferring said

10 mask pattern onto said substrate, and upon cleaning at least
a part of said optical system for illumination and said
projection optical system sets said second light from said
light source unit to be incident on said optical system for
illumination.

15
v 6. The exposure apparatus according toClaim5, wherein
upon said cleaning when said second light is emitted, said
controller purges a cleaning gas which contains at least one

of oxygen and ozone along an optical path where an element

20 subject to cleaning is arranged.

« 7. The exposure apparatus according to Claim 6, wherein

said cleaning gas is a gas which sufficiently contains oxygen.

25 o 8. The exposure apparatus according toClaim é, wherein

said cleaning gas is a gas which contains oxygen and ozone.

9. The exposure apparatus according toClaim 6, wherein



said cleaning gas is a gas which contains oxygen and ozone. 9. The exposure
apparatus according to Claim6, wherein 65 upon said exposure, prior to
emtting said first light, said controller purges a gas which index of
refraction is close to 1 into said optical system 1 5 110 The exposure
apparatus according to Claimb5, wherein said |ight source unit has a first
i ght source which emts said first |ightésmand a second |ight source which
emts said second light; and 10 said controller selectively chooses one of
said first light fromsaid first |ight source and said _second |ight from
sai d second |YRPR SOt CEPOSUFH dRTEBT sBP it ing seyjsk Eirebrlihtimisded on.

,~ 15 X11.  The exposure apparatus accoydin o Caimpb, wherein said |ight
source unit h‘é%n‘érg}iﬁﬂrepﬁlfgﬁ %o%?%ew}éh%‘agé‘%ﬁ’f c‘?ﬁgn‘beﬁb“‘c"rﬁﬁ"srﬁs\/\/rﬁlc?ﬁe
changes a maveleﬂgigtgf ggl %e%¥£§onlsaid | i ght source; and 20 said

| igh
control I er swi?ches salﬁaﬁgv%?eng ?%ht emtted fromsaid |ight source

via said swtching nmechanismon said exposure and on said cleaning. 12. The
exposure apparatus—according to Caim 11, 25 wherein said swtching

nmechani smgi s a drrvi@g megRand s ENapparatus according to Claim 5,
wherein
said light source unit has a first light source which
emits said first light and a second light source which emits
said second light; and
10 said controller selectively chooses one of said first
light from said first 1light source and said second light from
said second light source to guide to said optical system for
illumination.
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15 l&iﬁ The exposure apparatus according to Claim 5,
wherein
said light source unit has a single light source and
a switching mechanism which changes a wavelength of light
emitted from said light source; and
20 said controller switches said wavelength of 1light

emitted from said light source via said switching mechanism

on said exposure and on said cleaning.

12. The exposure apparatus according to Claim 11,

25 wherein said switching mechanism is a driving mechanism which
drives a portion of a narrow-banding module, said narrow-
banding module narrowing a width of said wavelength of light

emitted from said light source.



drives a portion of a narrow bandi ng nodul e, said narrowbandi ng nodul e
narrowing a wi dth of said wavel ength of. ilight enmitted fromsaid |ight
source. 66 13. The exposure appagatusﬂgﬁcording to Caim1l2, wherein said
narr ow- bandi ng nodul e can change said width of said 5 wavel ength of |ight
emtted fromsaid |ight source; and said controller changes said w dth of
said wavel ength of |[ight which is narrowebk by sai d narrow bandi ng nodule to
a wi dth which include an absorption range by oxygen via said driving
mechani smon said cleaning. 10 14. The exposure apparatus according to
Claimb5, wherein said second light is an ArF exciner |aser beam which has a
wavel engt h of appro&%nate#g 193.23nm 15 15. The exposure appar at us
according to O ai m®% ‘- wherdi AXRIFYLEX FERFE S ATUWL I t her CLaaPr ilges an
adj ust ment unit_which can adjust an intensity of light emtted fromsaid

| i ght source Y&ﬁ?e%%d is arranged along a part of an optical path, said

optical path from s&gpdhgg LwSBYULEE nYNda?le EAnSAlLhdPaKi aANB S3RLE saia

controller controls sai justnment Unit so as to make an intensity of said
second |ight $4+¢ONGEELIE0FPal £§h ¢ OeRt £ &4 eFShh Vs £fd SPighd Idirdd 9hdng 25 16:
An exposure apparatus which transfers a mask ~, ~ pattern onto a substrate
through an optical $ysd ed8nthlder changes said width of said wavelength

of light which is narrowed by said narrow-banding module to

a width which include an absorption range by oxygen via said

driving mechanism on said cleaning.

10
14. The exposure apparatus according to Claim 5,
wherein said second light is an ArF excimer laser beam which
has a wavelength of approximately 193.23nm.
15 15. The exposure apparatus according to Claim 5,

wherein said exposure apparatus further comprises an
adjustment unit which can adjust an intensity of light emitted
from said light source unit and is arranged along a part of
an optical path, said optical path from said light source unit

20 to said mask; and
said controller controls said adjustment unit so as to
make an intensity of said second light stronger compared to

an intensity of said first light.

25 (?Z) An exposure apparatus which transfers a mask
pattern onto a substrate through an optical system, said
exposure apparatus comprising:

a light source unit which can emit at least light of




exposure apparatus conprising: a light source unit which can emt at |east
light of 67 a predeterm ned wavel ength wi dth, including an exposure

wavel ength; an optical system for i |1 um nation which irradiates said | i ght
fromsaid |ight source unit onto said mask; 5 a projection optical system
whi ch projects light exiting fromsaid mask onto said substrate; an

adj ustnment unit which can adjust an intensity of light emtted fromsaid

| ight source unit, and is arranged along a part of an optical path, said
optical path fron1sa|d light 10 source unit to said mask; and a controller
whi ch control& BEPG"‘-&&Fﬁéﬁﬁéntwq}fﬁ]terétﬁfhswﬁéthakel@di‘-@hﬁﬂt eHBi OXPeBUSE d
light emtted fromsaid |ight source unit stronger upon cleaning at |east a
part of sm(jWﬂﬁ?%%ﬂ Ristem for illunination and said projection optical 15

d th t d t id
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Wi t hdr awn fron1sa| sal said a mert unit

includes g beam splg b&eseweaeﬂ optiidad @%9&5 wla%w;nﬁéféags &b&ﬁeml%q'n@

optical path and has at |east one optical delay el'enent to guide one of

split beam t fghs 23 andlait aynPptéLod Paddr @k pback to said optical pat h,
and said controller inserts said beamsplitter into said optical path upon

sai d exposure and wiit Adfawsmeakdirtiaawh $eh icanes d f u otaaai ik e i b £ pdigh tupon
sai d cl eani ng.
emitted from said light source unit, and is arranged along
a part of an optical path, said optical path from said light
10 source unit to said mask; and
a controller which controls said adjustment unit so as
to make said intensity of said light emitted from said light
source unit stronger upon cleaning at least a part of said
optical system for illumination and said projection optical

15 system, compared with when said mask pattern is transferred

onto said substrate by exposure.

17. The exposure apparatus according to Claim 16,
wherein
20 said adjustment unit is arranged so it can be inserted

and withdrawn from said part of said optical path, said
adjustment unit includes a beam splitter which splits a light
beam passing through said optical path and has at least one
optical delay element to guide one of a split beam through

25 a delay optical path and back to said optical path; and
said controller inserts said beam splitter into said
optical path upon said exposure and withdraws said beam

splitter from said optical path upon said cleaning.



68 1%$': An exposure method which transfers a mask pattern onto a substrate
t hrough an optical system said exposure nethod conprising the steps of: 5
a first step of irradiating an ultraviolet |light that has a wavel ength

whi ch absorption by oxygen is greater than that of an exposure wavel ength
on said optical system said optical system having a sufficient anount of
oxygen in at least a part of its interiorgs 10 a second step of replacing a
gas of said optical systemin at least a part of its interior which
cont ai ns oxygen to a gas which has an index of refraction close to 1; and a
third step of transferring said mask pattern onto said substrate through
sai d optical systgﬁiﬁy irradiating an 15 ul traviol et ht which has said
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An exposure i f attern onto a substrate through
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an optical system sald exposure ne conprising the steps of: 25 a first
step of ikradiating seGH dreghloff 9k raaRhedabes M Wt PRI b0k of i JHiiRnagai d
second |light having stronger intensity conpared to that of first |ight
emtted on exposW &avei®ngth which absorption by oxygen is greater than

that of an exposure wavelength on said optical system, said
optical systemhaving a sufficient amount of oxygen in at least
a part of its interior;
10 a second step of replacing a gas of said optical system
in at least a part of its interior which contains oxygen to
a gas which has an index of refraction close to 1; and
a third step of transferring said mask pattern onto said
substrate through said optical system by irradiating an

15 ultraviolet light which has said exposure wavelength.

19. The exposure method according to Claim 18, wherein
intensity of said ultraviolet light irradiated in said first
step is stronger than that of said ultraviolet light in said

20 third step.

(29/;>An exposure method which transfers a mask pattern
onto é/;ubstrate through an optical system, said exposure
method comprising the steps of:

25 a first step of irradiating second 1light for a
predetermined period of time, said second light having

stronger intensity compared to that of first light emitted

on exposure;



a second step of replacing a gas of said optical systemin at |east a part
of 'its interior which contains oxygen to a gas which has an index of
refraction close to 1; and a third step of transferring said nask pattern
onto said 5 substrate through said optical systemby irradiating said first
i ght which has an exposure wavel ength. 21. A device manufacturing net hod

i ncluding a lithographic process, whereinssaid |ithographic process uses 10
sai d exposure apparatus in any one of Clains 5 to 17 to perform exposure.
22. A device manufacturing nmethod including a |ithographic process, wherein
sai d |ithographic p%<§€§s°§19%§é§91<5f%n}aeqmar@am gaidnorbicahswsfted ai ns
18 to 20. 23., A devi ce manufactured by, enpl oyi ng. said devi ce manufact uri ng
met hod i n one}%fa?]¥ﬁqﬁ$:fipﬁﬁ& ?5_lts interior which contains oxygen to

a gas which has an index of refraction close to 1: and
a third step of transferring said mask pattern onto said
5 substrate through said optical system by irradiating said

first light which has an exposure wavelength.

21. A device manufacturing method including a
lithographic process, wherein said lithographic process uses
10 said exposure apparatus in any one of Claims 5 to 17 to perform

exposure.

22. A device manufacturing method including a
lithographic process, wherein said lithographic process uses

15 said exposure method in any one of Claims 18 to 20.

23. A device manufactured by employing said device

manufacturing method in one of Claims 21 and 22.



