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1 DESCRI PTI ON DI SCHARGE LAMP, CONNECTI NG CABLE, LI GHT -
SOURCE APPARATUS, AND 5 EXPOSURE APPARATUS TECHNI CAL
FI ELD The present invention relates to a discharge

| anp, a connecting cable that is used when connecting
a discharge lanp and a power supply, a |ight source
apparatus that is 10 prOV|ded with a discharge | anp,
and an exposure apparatus that is provided with this
l'i ght source apparatus. BACKGROUND An exposure
apparatus, such as a fug5 t (§§posure type
(stationary exposure jl%ype pToj ection exposure
apparatus (e.g., a stepper) or a scanni ng exposure
type projection exposure apparatus (e.g., a scanning

stegger; t hat tr?ﬁﬁaﬁﬁﬁmMiﬁgéiﬁrn G&Bg@ﬁ on 4ﬁ2§ SzM{D

plate and the like) that is coated with a resist, is
used in a |ithographE¥P@PYRELFPARAT Bbr i cating vari ous
devi ces (such as mcrodevices and el ectronic

devi ces). An exposure |ight source apparatus that 20
conpri ses a conbination of a discharge | anp, such as a
TECHMIQAL &Ifl,Dand a condenser mrror is used in such

an exposure apparatus, and that discharge lanp is held

Vi a aThdyresaf inhaionedlaits 106 dRENAN]a81P, a ATBEng cable that is used

conventional |ight source apparatuses that have a
Fh&tdah&eink aMRchdrfehfplafid a ow¥i@ppl 3J 11 h$ stk @VipgRetuiitabis
a cooling nechanlsn1for redu0|ng fects o heat

%r'é g@@%ﬁtﬂ%'d&@hat Na ﬁgrgﬁlnc?su fﬁg‘t’lﬁms' p%@tlied with this

|ng mechani supplied from an

<Of one base of the dlscharge | anp toward
ﬂ%ﬁ &Hﬁ?%% ace of another base via an outer surface

of a bulb part (e.g., refer to Patent Docunent 1){ I n

BACKGROUND

An exposure apparatus, such as a full field exposure type (stationary exposure
type) projection exposure apparatus (€.8., a stepper) or a scanning exposure type
projection exposure apparatus (e.g., a scanning stepper) that transfers a pattern formed on
a reticle (or a photomask and the like) to a wafer (or a glass plate and the like) that is
coated with a resist, is used in a lithographic process for fabricating various devices (such
as microdevices and electronic devices). An exposure light source apparatus that
comprises a combination of a discharge lamp, such as a mercury lamp, and a condenser
mirror is used in such an exposure apparatus, and that discharge lamp is held via a
prescribed mounting mechanism.

Among conventional light source apparatuses that have a discharge lamp, there is
a type that is provided with a cooling mechanism for reducing the effects of heat

generation. In one example of a conventional cooling mechanism, cooled air is
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anot her exanpl e of a known conventional cooling
mechani sm a ring-shaped groove part s provided on a
base of a discharge |anp, and cooled air is supplied
to a bulb part via the 5 groove part and a prescribed
air-blowng pipe (e.g., refer to Patent Docunment 2).

[ Pat ent Docunent 1] JapanesezPatent Appl i cation,

ﬁg |1édcf%rh %g?l'ﬁ'é’r su%tge]' (?f]o?i% %gse O[f E%Lcﬁﬁz arg? ganﬂ{fﬁg{fval%]an outer surface

anese ent I catl on, I Ca

SRR 07 e RGENRER Vi R PRS- dihs g feut D. I

coqlin Cc ismin the conventional .|ight source

SRt SATDe S oiOR O P BUAC e S TR Pt SR o ve prt
bul b_part of the discharge | anp, and 15 cqonsequently .

is REYvisier on 3 baechjaghiachirse e, ecaolsdiairigsuppliedhie afuithpart via the
respect to the base is small. Also, the discharge

graps pasisind alpreseriled airtdowing pipede-geredgrdo Batpaid2ocgmentria.

free end side, and in the case of cooling the base on
fPheenf Pewnendl}Jsi de usi ng a conventional cooling

mechanism it is necessary to install piping for air

bl ow JagarerdPatde AlppKeatia, Publicatibe NoaHe9-2 1 xi2d :
consequently there is the problem of nmuch of the Iigh
fPaem bieinthezhar ge | anp being 20 bl ocked. The present

i nvention was achieved in view of the above

Ci I CURBRACERent APPLidAASH, PRBlitdion M| AGT-285RoRr OVi de a

i ght source apparatus in which the cooling action on
the base nenber of the discharge lanp is |arge, and

t he amount of blocked light is small with respect to

l.éﬂ#E j rated fromthe discharge |anp
%ﬁg%i%oo |qu§ﬁgﬁggggpon 25 the free-end side. 3

%ﬁ@éﬁﬁ nggEE@E%ﬁéﬁ?ng@X@ﬁ%bﬁﬁTﬂgﬁ as its object to

With the discharge lamp cooling mechanism in the conventional light source
apparatus, cool air is blown principally against the bulb part of the discharge lamp, and
consequently there is a problem in that the cooling action with respect to the base is small.
Also, the discharge lamp has a base on the fixed side and a base on the free end side, and
in the case of cooling the base on the free end side using a conventional cooling
mechanism, it is necessary to install piping for air blowing and the like around the base,
and consequently there is the problem of much of the light from the discharge lamp being
blocked.

The present invention was achieved in view of the above circumstances, and has
as its object to provide a light source apparatus in which the cooling action on the base
member of the discharge lamp is large, and the amoﬁnt of blocked light is small with
respect to the light that is generated from the discharge lamp when cooling the base on

the free-end side.
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a connecting cable that can be adapted to such a |ight
source apparatus, and exposure technol ogy wherein

that |ight source apparatus is used. 5 MEANS FOR
SOLVI NG THE PROBLEM A di scharge | anp according to the
present invention is a discharge |anp that houses

el ectrodes for electric discﬁarge in a glass nenber,
consi . :

o1 naeic8fkrithe pReAEFRCRMIEE og ol hect o FOUEL £l qliinp and
base nber, .and i,s forned w.th,. electrical

TR 2 p b 8. 2o2Pedbg i o i s drpattisethd gpoyre
el.ectricall onductive nmenber .that is electrically
Exialogy Sthotan ot FRBL SN R PRARBEIS S a flow path ¢ hat
is provided in the relay nenber and the coupling
menber for supplying a cooling nmediumto the base
nmenber. Al so, a connecting cable according to the
MEASENOR $(MINEnIHIs PRO cting cable for coupling -
an apparatus that uses a cooling nmediumand electric
powerA dischangeslapp lageotding muthe pregent inventenos$ & digchiegdi lamp Hrabl

~a power supply, consisting of. a tubular nmenber that

ligmisesfebacrredes\fort dlecarid dischiaide én aglasy mahbandntiktaty dfasbae member
flow path for the cooling nedium and a covering

KB TD Euplddab tHeSz14s9 FidRMerh kklapmbn®Xd thht€s patided @l thé Bat member
has el ectrical conductivity and provided so as to

SRAMEforthBE with BN EREridR YRR dudtive fhatefial; b 3blplH Wichfber that has an
apparatus according to the present inventionis a

éhj-:&’xl?éallg QA %tiveznxgerﬁﬂé}%ﬁfsl@ec&mily ic%i%rfégt@@ %‘ftf'l% Irefr%% glember; and

power supply and a supply source a cool'ing I um

PAOZRA 9 s P O o By RERRB oot
invgntiog for nnectigg,the power supply and the

%ﬁﬁ P%n§ HFE@}Q% ©PRE di scharge lanp. Also, an
NP A

S
s a

a pho}osensitive substrate using exposure |ight that

fog copplipg prARpaEsthalvpes 3 Sogline BepREnd plgeliqpa¥er and a supply

characterized by using the |ight source apparatus .
source of the cooling médium and a power supply, consisting of: a tubular member that is

formed with a flexible material and that has a flow path for the cooling medium; anda -
covering member that is formed with a flexible material that has electrical conductivity
and provided so as to cover the tubular member.

Also, a light source apparatus according to the present invention is a light source
apparatus that is connected to a power supply and a supply source of a cooling medium,
consisting of: the discharge lamp of the present inventidn; and the connecting cable of
the present invention for connecting the power supply and the supply source, and the
discharge lamp.

Also, an exposure apparatus according to the present invention is an exposure

apparatus that exposes a pattern on a photosensitive substrate using exposure light that is



10

15

20

25

of the present invention as the |ight source
apparatus. EFFECT OF THE | NVENTI ON According to the
di scharge | anp of the present invention, electric
power for 5 discharge is supplied to el ectrodes for
di scharge via the electrically conductive nenber of
the coupling nmenber, the reléy'nenber and t he base

r 0 [
AR e PR Sy DAoL PRPR M A LPBY il fpars
t coupl i d the rel ay nmenber. According
i1 e bR gt dR bt R s ot | nvent | on

ctri I 10 the power supply is supplied
§@5¥%@0§6§§$§ﬁﬂg¢§ﬂhﬁ via the covering nenber that has
flexibility, and the cooling nmediumfromthe supply
sour cieoording fodhs dschargedanap @fgb%m@ﬁ% inventipa, elpetee @%W%rrf@r
inside of the flexible tubular menber that is provided
dischaige ixwypliddiig clepteodse for dischasgalviagiogleckinally dontigctive meneber
i ght source apparatus and the exposure apparatus 15
«ffthd¢ dveiplingemember] the esidy wanba) @dtthe kasposeberf r Mortdver, the
power supply is supplied to the electrodes for

chotinhmediamvis supplied Rakebdsa ghembebds tirfildwhgate hane etoviged in the
cable, the electrically conductive nenber of the

&RPPhd MemPRHIRE theGtlay ARnBESCharge |anp, the relay
menber, and the base nenber. Moreover, the cooling

medi Uﬁ%cfofd?ﬁg folife §dﬁHE’Jﬁ¥; SIE 6F%he gfetséﬁ 1nv@ﬁt§<§1' QIGcthB bW rom
t he tubul ar” nenber of he conne tlng cabl e,

: s
tg? B@kg%g%ﬁlg B ngpl%ﬁgt Q% E%E‘E‘&E éd% g ay by &E@M\ér@l%& Bas
t’geg% IF%E%@ (%H%llflé el {ugnlaﬁ?‘(gn Yie S%.l%pé)( %gu%é il gupl%lgcli 8onmth? gpptapa%us
lied.ta t$ @% de throu gb he .
%“iwo iy ey f*en@%abé? Rienfaf e P fratidt BOREoL g covering
er for electric power supply of the connecting
@E% €. Accordingly, in the case of the base nenber
t hereof being at the free end side, 25 the anount of _
bl oc k%‘éforq“@ﬁll’s aggording tq the fiehtispuree Arpagsiand thepxpes aparatus
di scharge lanp by the 5
of the present invention, €lectric power from the power supply is supplied to the
electrodes for discharge via the covering member of the connecting cable, the electrically
conductive member of the coupling member of the discharge lamp, the relay member,
and the base member. Moreover, the cooling medium from the supply source, after
passing through the tubular member of the connecting cable, is supplied to the base
member through the flow path of the coupling member and the relay member of the
discharge l]amp. Accordingly, the cooling action on the base member is large. Also,
the cooling medium is supplied to the discharge lamp side through the flexible tubular
member in the flexible covering member for electric power supply of the connecting

cable. Accordingly, in the case of the base member thereof being at the free end side,

the amount of blocked light of the light that is generated from the discharge lamp by the
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connecting cable is small, the utilization efficiency

of the light is high, and the tenperature rise of the
| ight source apparatus is snmall. BRI EF DESCRI PTI ON OF

THE DRAWNGS 5 FIG 1 is a schematic bl ock diagramof a
proj ecti on exposure apparatug according to one

enbodi nent. Part (A) of FIG "2 is a partial cutaway

é’dg?&tﬁngg béégk%\‘iﬁnt ﬁl@uﬁhz%ﬁ@ﬁl%ﬁi%eh@”‘&w elv\gqtﬁkhl%h aﬁ&‘ﬁlepaﬂ

Cross-section
O Part (A) of FIG 3

tempgra %%sevc? i l%%]g gur(‘ﬁa a&garﬁgglsﬁm&/\, pat h bendi ng nmenber

51 and t he base-side connector 52 on the base part 28
side of part (A) of FIG 2, part (B) of FIG 3 is a
cross-sectional view that shows the constitution in
the vicinity GRIEROBEHIHPHEON RBIHBDRAWINGR) of FIG
2, and part (C) of FIG3 is a side view of the

pri nckigal ispagchangfc Wauktdifgtym of a prlofecBon épofré&apghatfusaaccording
partial cutaway view that shows the coupling cable 57

R eAbAImkeR. one enbodinent. FIG5 is a partial
cutaway view that shows the state of the power supply

32 anghi () r fict, 204 OP&HiaRAta%AY teSAnM Bodbfhe Qi%ﬂér%@ﬁmp in FIG.
cable 57 o6f FIG 4 to the base-side connector of

f Nid Pars BV $EG AR cgosé)gecﬂglga:] fe tﬁlQefn a’fc%rﬁ' (e B28 i Eaﬁ’f (& of FIG

I's ‘a“partial cutaway view princi
garts of an exanple that connects the extenS|on cabl e
7A between the flow path bendi ng nmenber 51 of the

ot R 5B 5 b Piah B R nov e ISy I t%ﬁlsi?gfl?egrber 51 and
5F b SHp onnclnd o2 5308 s RArHS THRL Rt IRy elCu Fart (BhefFIC

enbodi nent, 25 6 o o
3 is a cross-sectional view that shows the constitution in the vicinity of the base part 28

of part (A) of FIG. 2, and part (C) of FIG. 3 is a side view of the principal parts of part
(B) of FIG. 3.

FIG. 4 is a partial cutaway view that shows the coupling cable 57 according to
one embodiment.

FIG. 5 is a partial cutaway view that shows the state of the power supply 32 and
the air blower 34 coupled via the coupling cable 57 of FIG. 4 to the base-side connector
52 of the discharge lamp 1 of part (B) of FIG. 3.

FIG. 6 is a partial cutaway view that shows the principal parts of an example that
connects the extension cable 57A between the flow path bending member 51 of the
discharge lamp 1 and the base side connector in a modification of the embodiment.

FIG. 7 is a partial cutaway view that shows the constitution in the vicinity of the

base part of the modification of the embodiment.
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DESCRI PTI ON OF REFERENCE NUMERALS 1 di scharge lanmp 2
elliptical mrror 25 glass tube 5 25a bulb part 25c
rod- shaped part 26, 28 base parts 28b groove part 30
exposure light source 10 31 nounting nmenber 32 power
supply 33A, 33B electric pom%r cables 34 air bl ower
35A air-blowi ng pipe 15 41 power supply-side connector
REGP di ng nenber 51 c

ggﬁé mpng gkﬁ§§5£%§¥§85| e connector 20 55 fixed

part ?ch H&ﬂ cable 57A extension cable 58A, 58B

cabl e- Si onnectors 62A, 62B cabl e-si de coupling
menbe ) ellipt%ca] mirror

25 glass tube

25a bulb part

25¢ rod-shaped part

26, 28 base parts

28b groove part

30 exposure light source

31 mounting member

32 power supply

33A,33B electric power cables
34 air blower

35A air-blowing pipe

41 power supply-side connector
50 cover member

51 flow path bending member
51c air-blowing path

52 base side connector

55 fixed part

57 coupling cable

57A extension cable

358A, 58B cable-side connectors

62A, 62B cable-side coupling members
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7 DESCRI PTI ON OF EMBODI MENTS One exanple of a
preferred enbodi nent of the present invention is
expl ai ned below, referencing FIGI| through FIG5. FIG
1 shows a projection exposure apparatus (exposure
apparatus), which is 5 provided with an exposure

i ght source 30 of the preseﬁt enbodinent; in FIG 1

]?ESéi{ﬁﬁliéf\l%F @iﬁbﬁ;@mgh conprises an are di scharge

ype nercury [Fanp, IXed to a fixed plate 29 that
consists of an.nsulator via a nti ng menber .31. .l.n
add; ¢ PR examp g aprderd gpoadin g SEF Bt SRR Sfplained

S ly. 32 to ctrodes. on a cathode side and an
‘%ifg*zégfﬁﬁea@ngﬁ%ﬁéhfa@bﬁ'& Se lamp 1 via flexible

el ectric power cables 33A and 33B. 10 Also, air_that .
i s pad8&el ShorfsEUYMCEoM FXPOSHEAPP RIS (§XPaFIrGIRPaagH) ehich is
(hereinbelow referred to as cool air) is supplied
frevidediwithan exposwe tighigovice 30 pEthi iprescrdiembpdiosnth in PiGpés
35A and 35B to the two bases of the discharge |lanmp 1.
dischbige lamy 1,bitoekeconitisescanrec tiachiagg® tgmmdreury Uy i¢ fiveetd (o a
supplies at a predetermned flow rate air (or nitrogen
fipaesl phei€l29 thet donkiets bhad inkiSlatoflviaw mdunfifi@fife@béen 310 0Geaddition,
cylinder) that is obtained by drawing in outside air

abkid o id @?ﬁ]ﬁeﬁﬁr&ﬁ 8 pBIEGuBPIY 30 @OLIbAEbded dn 4 Bfhcdeside and an
bl ower 34, otherwise it is possible to use a

ARAPLES REHe BisChaféNRhY 1 RA flexidl@ticGHPPOWERBIIPILAREAB,
alr for an air cylinder or the like in a factory.

ARBLai AN is eésﬁedﬂg%ugl?% st E&&fﬁé %}ﬁ%&% AL %e%e%%r%f&&ﬁ to

necessari need t e Coo Ow room tenperature.
L3885 b e e BB S SBIS eiesb5 na25m
surrounds a .hul art. of the disch e m. 1, A light
Blfd oo e the PraPited e .o B Blodpr 1 Fascuatip pel be

| a 1 is disposed in, r exanple, .the vicinity_of a.
561 Dt gl aafeﬁfﬁfe@rme# R (Priteogen A holike et is
exposure light source 30 conprises_ the discharge | anp
draw i, o 4 nifspgen gy lindep) that ipobtained Mpdiavingdn Auride pir gad

the electric power cables 33A and 33B, the )
rerforping ifeaping pRrbecoBng afvithg 31 blavies Spaukarwisg jis possipledayse a
the air : _
compressed air supply part that supplies compressed air for an air cylinder or the like in a

factory. That cool air may be at room temperature, and does not necessarily need to be
cooled below room temperature.
Also, an elliptical mirror 2 (condenser mirror) is fixed to a bracket (not shown) so

that it surrounds a bulb part of the discharge lamp 1. A light emitting part inside the

bulb part of the discharge lamp 1 is disposed in, for example, the vicinity of a first focal

point P1 of the elliptical mirror 2. The exposure light source 30 comprises the
discharge lamp 1, the elliptical mirror 2, the mounting member 31, the electric power
cables 33A and 33B, the air-blowing pipes 35A and 35B, the power supply 32 and the air

blower 34 (discussed later in detail).



10

15

20

25

25 blower 34 (discussed later in detail). 8 A light
beamemtted fromthe discharge lanp 1 is converged in
the vicinity of a second focal point by an elliptica
mrror 2, after which it passes through the vicinity
of a shutter 3 in an open state, which changes the
l'ight beamto divergent |ight, and then inpinges a

opencd 2h ?é%ose%gﬁ%“@%%#@ ;s ﬁl.hlsé&i‘%p%“%*h?'v&%i%fa
BRI R EEPIT o B2, SRR Mlon LS By i iy or
FRE R on Bt ot SpetodiR Gl o M sl Then

PhH1GGE iyt bR ot ed gatrer S wﬂ'&ﬁs S iegad cosed by a

filter 5, which selects just exposure light IL of a
huieririve eppasatiyH, and ascong exaaple.tarsiage cpatred Sysim & desgtibed
365 10 rimwavelength). Furthernore, in addition to
bethaw poritiotes shutter dsivp epmarishe3a msedsan aﬂiestgmtibmﬁfpmtahaain control
h-1ine, light that conbines such |ines, or, for

gx@nplde whahprovidds stpandsdry oonta! bithp opdriwdon oftticeentige apparatus.
mercury lanp as the exposure light IL. The sel ected

eX poSTHetight Bdain delle@&d ©F the dnirrbid 4/e®¥€ ah BINGfebenc® AltérCRhich
integrator), and numerous secondary |ight sources are

deRict¥Bkt @XpoRurc (@R RRIFE pRREHEIARIgRE 1812 (Zﬁ ‘ﬂ'@:‘ iQfhel @hlch has a 365
di sposed at the emergent surface of the fly-eye |ens

fin vs%@%gﬁé?h)ex RO Rote) leHddftﬁlgn bRt 1 BRAS I6S BQ{ C{@%&Pﬁ geine,

varla e aperture StOp en enters a et|

ﬁrlingblli \I\ﬁl—ll o%l:ﬁﬁe%@&chgh E%bafmf (lg{ ﬁ@ler g'bg% ht'1f38 8§] a I-H%% other

e retlc Spose

%u bs}nl%pctulﬁ ant &s 8’1@ aturee hgrtlltt fh ats%l%cted g}%’f{c{fsﬁ‘g tg]% IP éan‘rﬁrs a

Ion area on ere

tt h f
SN &pﬁ&g |“’ﬁ?ﬁ§at§ \ﬁlg%é{%’&? i 2oty T f80Ga 4 Rrmed on a
R S S T L
9 via the _drive apparatus 9a so that a wafer Wis not
Therepewisnlight JL thet prgseatirguali the varighlesapesure isigRt’ thmvewtm peticle

exanple, the wafer Wis stepped. The exposure |i

blind¢(hariablsdisibgon)f v g First Frlay lé@s &l el h@lnlaﬁl@ 119Wht§haﬂmpfenlfyblmd

9 is disposed is substantially conjugate with a pattern surface of a reticle R, and an
illumination area on the reticle R is defined by setting the shapes of the openings of the
reticle blind 9 via a drive apparatus 9a. In addition, the configuration is such that the
stage control system 15 can open and close the reticle blind 9 via the drive apparatus 9a
so that a wafer W is not' unnecessarily irradiated with exposure light when, for example,
the wafer W is stepped.

The exposure light IL that passes through the reticle blind 9 downwardly
illuminates a pattern area of the pattern surface of the reticle R via a second relay lens 10,

a dichroic mirror 11 that reflects the exposure light IL, and a condenser lens 12, The
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illumnates a pattern area of the pattern surface of

the reticle Rvia a second relay lens 10, 25 a

dichroic mrror 11 that reflects the exposure |ight

IL, and a condenser lens 12. The 9 illum nation

optical system 13 conprises the shutter 3, the mrror
4, the interference filter 8, the fly-eye lens 6, the

;flﬁ{nllrﬁgtyf Cﬁ&%f %/Fj{e% dl% %R}p%lSes &Hee Iilﬁl:ray tlleel{ll‘?‘l%s% h&Y q%'%étr%nce filter

I‘ olc mrror
f‘w{ léﬁé}sl'asié‘ s iiae %pe?a?«%gpb‘éﬁﬁ% w&y@a%%siw‘f’oﬁﬁweﬂcw
l?lmdl?'m%u qhgfﬂa‘t: g@ﬁf rg@iihg %9% dgmger éﬂgf{) éﬁf@ﬁ@flﬂ?ﬁé@ fegpn the

the wafer W (photosensitive substrate), which is
SPatvELight spurpm it Shich ssrves assthe proswg light IB Plustinsdesitamreticle R
magni fication (3 ((3 is, for exanple, 1/4 or 1/5) wth
friekipda theiluminaficeoptiped smm &3.rand paaishor regidneof the walboWR
via a projection optical systemPL. In the explanation
(pbotosensitinesubsaate)s whish ipa@ated ivath thotozesisops expabedant b profeétion
of the projection optical systemPL, the X axis is
Ragrifidacibn B OB kOfok BeangAQdr4 s&uly$)agieh e phtletn indideitHeHatern area of
plane that is perpendicular to the Z axis, and the Y

B keticleR PiaaRRs)edtioH lopfical stteliEPpapﬁrth%&Ipfla%ﬁﬁoﬂ Beld, Ghe 4 axis is
At this time, the reticle Ris held on a reticle st age

Fardlel Mn‘?%tlbaﬁ akiks AS¢ ¥ N RRLEon 61311051@?3‘(&11@‘1‘3* the X axis is parallel to
dlrectlon in the rotational difectiohs around 't he

t%? Bﬁﬁ‘{:l?’ sur@a.'ge ERLY ngtﬁmFgg@%?e thiql pet 81 lar gthﬁe Eoﬁﬁst hffthe Y

e retl e stage I's nmea I gh

a%:s 1lSI gr%? dlc%lag)fo ﬁle surface n& ?"Et er 18R t hat

es a which is fixed to the

retl e sta RST nmeas r m
! hat NEaSHP ﬂ\%?ttfévf{éﬁ?ﬁdp%? PRl 3ther ROT W@E@IS&%B}%@%R
syst contr stem 14

aed Y sfgtriond SadB o el ot oiehag FhB%SWSoH’P e
naln contr ol systen114 t he, stage_control syste '
Rentebshovinhe Thsropitign obthe fetislerstize &S i F&@%quﬂsmﬂwlgh geeuracy
drive system 19R, which conprises 20 a |linear notor,
bt clasquirerdiremetor R thatiadigies & meupkle Brirer WiRs whichisiecd to the
WET via a wafer holder (not shown), and the wafer
rsticlg eta3kGTST, mﬁmmwdnmlaaer\haérarandmn(emwedswbxmgt supplied to
that it is

the stage control system 15 and the main control system 14. Based on that measured
value and control information from the main control system 14, the stage control system
15 controls the position of the reticle stage RST via a drive system 19R, which comprises
a linear motor, etc.

Moreover, the wafer W is held on a wafer stage WST via a wafer holder (not
shown), and the wafer stage WST is mounted on a wafer base (not shown) so that it is
freely movable in the X and Y directions. The position of the wafer stage WST is

measured with high accuracy by a laser interferometer 18W that irradiates a movable

mirror 17W, which is fixed to the wafer stage WST, with a measuring laser beam, and
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freely novable in the X and Y directions. The position
of the wafer stage WST is neasured with high accuracy
by a laser interferoneter 18Wthat irradiates a
novabl e 25 mnor 17W. which is fixed to the wafer
stage WST, with a neasuring | aser beam and 10 that
nmeasured value is supplied t¥ the stage control system
i t
thit rﬁ%gurgﬁ] g%lp%jies@uﬁg ﬁg 'gﬂhs 8 ¥<§' %(%ehgﬁlrpi#‘éisteﬁlal%egldqgﬁ Iﬁgﬂ r(fgll’ltﬁol

reasur e a I I on from

L I t th t t l. t 15 .
SR . BRR e AR SRR s o
el o8 2Rk SRS Y BRI d i B b VSR e

st ep- and-repeat systemrepetitively perfornms: an

Wod (etes W wbies giiye Stmémv%é?f]@ high-LomPHESs atingarametos Rt

region of the wafer Winto the exposure field of the

pr oj eWhemexpepng dulwadsrSW.enstaprandaepeah sy steperepetitalnise ey an
the reticle R is irradiated with the |ight beam from
¢psmtien pdswmethe ingfer siegaWed B@vey n ahamegidn efithevwbfieoW into the
optical system 13 and the rel evant shot region on the
axpbaire N¥ld of e pagedionopiical HstepaPll;einhd ai Opahtidnhehdarelh ! reticle R
R via the projection optical system PL. Thereby, the

iis iRt witin@ie Dight lREM frddh theREpdsate ItEhesdBrdeS Otviansillgmifdon
to each shot region on the wafer Furthernmore, in

R8sy §t6n RS Lh@ AL BP IR I RET ANBO AR WS RxRRE] Rt RS attern
this “exposure, a reticle alignnment mcroscope 20 that

_ o ' : " .
ARl )\ B Spy Ao h IR nerlB o LAGTRR et
FASUBIR SERMrho Lanl NRlrelGh SIS vh WOSI Lion of an
al'ignnent marKk, ich 1's accessorily provided to each
shot L. reqgion on _the wafer is installed.,on a.side ..
Surt S gt M ol iolfBiEim teroionl BFHRbAF RN pByeRkIRe i
addi ti on reference mark wher.ei n

. b 22 .
Pt Py A RS R UGS TeRe 12D T detp g fheopion pfg alignment

al i gnnent, sensor 21 and_the like, | rovided in the
pekitpnngegd i heprpficle R dgiasta oyside \FﬁFErlgﬁ‘Pg@% aljgamentrgeasor 21
det ecti on signals of the reticle alignment m croscope

the detseta ey Rosiion of ghalisnmesnak, whith iragcasspsly prayided toppch shot
al i gnnent si%gql_processin system 16, which derives
regien gn theywaleroWdis installsd o a side sutéace of hd praagckion pptidabsystem PL.
exanpl e, performng

In addition, a reference mark member 22, wherein a plurality of reference marks is
formed for the alignment sensor 21 and the like, is provided in the vicinity of the wafer
W on the wafer stage WST. The detection signals of the reticle alignment microscope
20 and the alignment sensor 21 are supplied to an alignment signal processing system 186,
which derives the array coordinates of the detected mark by, for example, performing
image processing on the detection signals, and this array coordinate information is
supplied to the main control system 14. The main control system 14 aligns the reticle R

and the wafer W based on the array coordinate information.

The following explains the basic constitution of the exposure light source 30 that
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I mage processing on the detection signals, and this
array coordinate information is supplied to the main
control system 14. The main control system 14 aligns
the reticle R and the wafer Wbased on the array
coordi nate information. 25 The foll ow ng explains the
basic constitution of the exposure |ight source 30
fRRfesle of Bip 4 DRl FGPAIHS xR
proF%ct?oﬁ ef%bsu e appéﬁgtug o?ﬁtﬁgzlpgégagpmepﬁmmn
0 nt. Part (A) of FIG 2 is a partial cutaway
eﬁﬁ%d%Pngt shows the dlscharge Ianp lin the exposure

ligh C1h _

i SRR 3&{‘9 Pt Ry BRy whhets g H*séh Rshig iy in the
b 5 b 1y

Conpr ' ¢ Fgkt s"é‘w? e 1 2182““2 E‘%D@W?ﬁsu $ 5%& {imns} comprises:

that are fixed so that they sandwich the bulb part

D glass tyba i, MbipbcompesgsadwltRact 25efpd Fy tibsianiadly symeetric

which is coupled to an end part of the rod-shaped
epdintiri@6 bodeshapdvkepatts 2tlaryl 2fe;thapwt fwed antdethsy shmdiyichghe bulb
part (ferrule nenber) 28 that is coupled to an end

pat 25a04 cathalersidd- tmbayred f@ant m2mberd 86, twidcH is esupdettkosi dad part of
the 10 dianeter of which decreases toward its outer

thie @¢d-sHap&d ©S2 5bAN thfie] sidel ardiih sRodasibobRe prk Zerritl intnber)
formthe light emtting part in the bulb part 25a, are

PPhasik b8lpled to 4R dnd plitlof thdRdGRERAGR BEE o@ﬂﬁ ftBendEiaéehe
ELI are connected to the base parts 26 and 28,

§i8HPRES Wﬁkﬂdec&&st%qgwélﬂ% oufeP§dORSERAr AR arQie@1d 248 a cathode

are ma a netal that has satis actory el ectrica
%*@@* a‘*eqﬁé“*“ﬁﬁf%‘%%maﬁ?‘? e
R R R L S
P%%‘ée%ﬁ?eléﬁﬁ Ao e e?g{sgﬁfaaé % 61'6{%31“@{5 %‘w&ﬁ Prie
oty S arfdotﬁt el eAAG e a oLs %‘%9@2?? eﬁass tibe 25, and
di schar The base parts 26 an

thadrean Qsérgdp El%oé‘%f{ aalgngeq Seight ingdaidinks é*@éaevﬁewgies of the

term nal s
rod-shaped parts 25b and 25¢ of the glass tube 25 and passes through the center of the

light emitting part. The direction that is parallel to the straight [ine that links the center
axes of the rod-shaped parts 25b and 25¢ is longitudinal direction L of the discharge lamp
1.

The base parte 26 and 28 basically are used as electric power receiving terminals
for supplying electric power from the power supply 32 to the cathode EL2 and the anode
EL1 via the electric power cables 33B and 33A (refer to FIG. 1), respectively. In
addition, the base part 26 is also used as a held part for holding the glass tube 25
(discharge lamp 1), and a mechanism is provided in both base parts 26 and 28

wherethrough a gas flows in order to dissipate the heat that is conducted from the glass
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for supplying electric power fromthe power supply 32
to the cathode EL2 and the anode EL1 via the electric
power cables 33B and 33A (refer to FIG 1),
respectively. In addition, the base part 26 is al so
used as a held part for holding the glass tube 25
(di scharge lanp 1), and a nmelhani smis provided in
base parts 26 and 28 25 wherethrough a gas fl ows
I'n order to dissipate the heat that is conducted from

' 0g- SN 155?@51%%5’3 B R e PR %@:Fem b lowine
B Dl 1§ st Barh e s 3%111??‘13«??@‘5%%%@%%&&' a Qange part

columar shaft part 26b; a columar recessed part

302 solemngyPhafe pm 26 2 salupngr oegssedyart 26 tiiead o aﬁluamﬂléﬁxed part
dianeter that is slightly smaller than that of the
Ahatvhich has arp@iter digmaterieat irovlightlasallss theu thatipf the shafigyrtiZéb;
formed at the border between the recessed part 26f
farttlertrioes, hipxasskdzarface26h.is foheedatalsstdds befrace th2Gerebied part 26
in a plane that is orthogonal to the |ongitudina
aidrteecfixedpatt. 26 eTheadrt sedéurfact Dep 1ilisSe h alagethasigprifiogohhio the
shaft part 26b of the discharge lanp | 10 mates with
[@RgifAnA] MigecAai 1. 31b of the nounting nenber 31 shown by

t he doubl e dashed I|ine, and the flange part 26a is

pl acegnefat@ohip B%rdléﬁirgéﬁaﬁxfﬁl i s‘HBﬁ bite2smsimhd HecHIRISAD 1
31. As shown in part 2, circul ar openings

I%Ztés @Rﬂ aft Z[%nﬁ%ﬁgn Ak H%f' tHe '?nc}ulﬂﬁng %h@tﬂ&%&gs%? %ﬁ Be 0BIe ¥shed

I nserting proj ections are

ri%:xgnd thg {l{{lrg% éaaHBBE 18 ﬁ) aceé gﬁgn ﬁ%peg?gi'acg Gl f(tég m8f tlllzllg%%ember

openi p03| i-oni ng

f the di scha h t

fl il S (PR, AR LS
Gt B 2 BB B e S S <ntt>g51€ﬁ’a?thaf Rl o e

I t udi nal di t L. dto th

@%g%@éfuﬂ%%{]@ Ofelaéﬁg '?ﬁﬁ ?estlrcmgh ﬂ?ﬁ'S‘; OPFNENGS 38535;1 &7 %%BSltlgmng

fromthe air blower 34 and an air-blow ng path 3ic
affibg dipcharggdarari1 imthe péatippakdifepiornis ppdermsd. Al so, a

Also, a groove part 26d is formed in a spiral shape on an outer surface of the shaft
part 26b around an axis that is parallel to the longitudinal direction L. Cool air is
supplied to the groove part 26d via a flexible air-blowing pipe 35B from the air blower
34 and an air-blowing path 31¢c that‘is formed in the mounting member 31. Also, a
terminal 38 is fixed to the metal mounting member 31 having good conductivity by a bolt
39, and the terminal 38 is connected to the power supply 32 by the electric power cable
33B. With this constitution, electric power is supplied from the powér supply 32to the
cathode EL2 of the discharge lamp 1 via the electric power cable 33B, the terminal 38§,
the mounting member 31, and the flange part 26a of the base part 26.

Also, urging members 36A, 368, 36C are fixed at three locations below the
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20 termnal 38 is fixed to the nmetal nounting nmenber
31 having good conductivity by a bolt 39, and the
termnal 38 is connected to the power supply 32 by the
el ectric power cable 33B. Wth this constitution,

el ectric power is supplied fromthe power supply 32 to
the cathode EL2 of the discﬁ%rge lanmp | via the

RIS B SRR AR SOt g
6. , ' . 30 36C

b PR RC Dt B SBRBRIE e o B e

AT R R R R

By urging the pressed surface 26g of the base part 26
@BdAnarensinn thediseghaggedgmp hyis sigbly diekk by the mepgiinggnerebep éf <
36A to 36C, the base part 26 (and by extension the
iiotronery geraisingpiprerd he yrgand membedre 3&y ta & broalsvérmmechanism not
menber 31. 5 Moreover, by raising upward the urging
shewbeit & [B6s1ble to $Bily eynoace thevdescharge lranp sfromadlie meling meirtber
is possible to easily renove the discharge lanp 1 from
3he nounting nenber 31. Next, in part (A of FIG 2,

in the schematic configuration of the base part 28 of

t he anedsnphe eAPdf RIGE2, Gh e Ratearitit 8oTighratibh of the 8eseqasl 28 of
side in the present enbodinent), a . 10 groove part

B8BndR sldRIIBR didthftes Rhipal (RPRRNIBidRh B bR%er %ﬁqu@&%e@t?, a
the nearly columar shaft part 28a around an axis tha

BRI T8 TR A0 S b
s\c@:%% 'ggl? ?Q%?rglél%: &nr ﬁlxﬁs%h%tgﬁﬁaqggeg to}l thge an%wgcfinz%l %ﬁ'@%n% oregver, a

S, a e sane belo
i fi . he. b ) 2 ..
ik PR RPsr i S0 et SRR SRl ShshishTRonfiGisiay (or

51 15 that |s e.of nmetal wit 00 | ectr.ical :
SO bR bt SR Ried Kecsbe Smehmien 5 660 S tgcover
base-si de _connect or 5§'is fiﬁed;oq si de gurtace 51a

i Bseipart o L0MBE PP ot PGTA U ey Bafh ?‘“th'tgg‘B?PélPer 51
to the longitudinal direction L of the flow path

thetrig made eptalrwighgoodelsctical eongugtivity B)fixsd opti cozyr mepfer 50,
el ectric power cable 33A and the air-blow ng pi pe 35A
and a base-side connector 52 is fixed on a side surface 51a that is machined flat facing a

direction orthogonal to the longitudinal direction L of the flow path bending member 51
(refer to part (B) of FIG. 3).  The electric power cable 33A and the air-blowing pipe 35A
of FIG. 1 can be coupled to a coupling part that faces a direction orthogonal to the
longitudinal direction L of the base-side connector 52 (described in detail below).

In the case of providing the base-side connector 52 in order to couple the electric
power cable 33A and the air-blowing pipe 35A facing % direction orthogonal to the
longitudinal direction L of the discharge lamp 1 in this manner, as shown in FIG. 1, it is
possible to separate the electric power cable 33A and the air-blowing pipe 35A from a

second focal point P2 at which a light beam emitted {rom the discharge lamp 1 is
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of FIG 1 can be coupled to a coupling part that faces
a direction orthogonal to the 20 | ongitudina

direction L of the base-side connector 52 (described
in detail below). In the case of providing the
base-si de connector 52 in order to couple the electric
power cable 33A and the air-%ﬁomﬁng pi pe 35A facing 'a
Sl ELd B 1@51%9 fhor 50 A@%r%ihgg%é Wb or BlobBAeRM e

anp ]
ghe hyf%i\m&ﬁedd e Tl B ROR L0555 R0
Fr O e SEHaIge aﬁiﬂ’ﬁ ra%rat 2 ok e g i el pee ar

eII| ptical mrror 2. Accordingly, the anount of

G R@tﬁq theytempstatig Eise qﬂt@%@w%@%ﬁ%lm@ histtegrigied char ge

lanmp | due to the electric power cable 33A and the

ai r - Blas(Bn gf PliGp 8) Bspenlarged sross saiipnahec vl siragvstthetongtitgtion
heated by that |ight beamare fewer, and so the
ineirpaciattyiofthe bsse part 28 be floi apodasidpeot] thmqlisdhat@ lamp 1 of part (A) of
restricted. 5 Part (B) of FIG 3) is an enlarged cross
Heck,ipandh) vf FIG. 3 batplahdes of pet GINSFIG.B, hahpard (C) bHEIG. 3 is a
vicinity of the base part 28 on the anode side of the

SdeSEORbHMe pARTpal paft kit (B BIG. 3.F 16 pést (BROFTIGAS, aQircul
FIG3 is gpplaﬁ 6?e3§%? éa?% (B) of Icfgﬁéand pgrsmlm

h&ant Bhrt Eﬁccfs f@l‘n‘leﬁ oﬁ thesdp?@r éﬁ'd%‘f’tﬂ@:fshhbﬁarpﬂar}ﬁ '\ﬂ?&h iPArinSd the
of part n part

g h5"%31ﬁ‘ﬁf2t b Eﬁ#ﬁ? “05%3*‘“ s ﬂfpgﬁ FRst %ﬂ%f‘ﬁ%‘g‘%ﬁ’sﬁé‘ga‘*’%
;%?triSdzzglla %’% Vez)gsq ? 31t %reﬁtilgt%n S gjg%g&j ﬁ%%e{flé cetnpe? gl‘t ng tﬂe

for entllatl nis forned fromthe center part of
IPW%“pWBaﬁibﬁgt?ﬂﬁ ¢t to the out si de. Al so, the cover

menbeyr. 50 has an for d_flat part b0a that

e AR AL REnbB e @5ff°mwefﬁt>m55%atet iShlgeed on
and a cylindrical part 50c that covers the side

tewme glirfee phige mount pagt38c apd a grlipdgicy]ipagt 3pc télﬁbcoaal'ﬁtthe side

50ca of the cylindrical part 50c further extends from
uHacarfske brse parp2B. ppd ¢ Histab pribpast S0ch af the gylyaied pag aPe further
25c of the glass tube 25. Note that in part (B) of

exte@d giramdlagobass patt 28ue thesideefthe tnd-shapddipage obida ghavitube 25.

t he

Note that in part (B) of FIG. 3 a gap is drawn between the shaft part 28a and the

cylindrical part 50c, but this gap may in reality be made extremely small.

A cylindrical projecting part 51d is formed on the bottom surface of the flow path
bending member 51 that is fixed on the cover member 50 so as to project out to an
opening 50b in the center of the flat part 50a of the cover member 50, and an air-blowing
path 51c for supplying cool air is formed so as to head from the center part of this
projecting part 51d to the center part of the flow path bending member 51, and there bend
toward the flat side surface 51a, and the distal end part of the air-blowing path 51c¢ is in

communication with a recessed part 51b that is provided in the side surface 51a. Also,
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cylindrical part 50c, but this gap may in reality be
made extrenely small. A cylindrical projecting part
51d is fornmed on the bottom surface of the flow path
20 bendi ng nenber 51 that is fixed on the cover nenber
50 so as to project out to opening 50b in the
center of the flat part 50a t he cover nenber 50,

%;kﬂ? AR irfbdre A QMY 3 @@Jaﬁa eg%lﬁg P? 51 SRRl agfoﬁp@katghg on the

rmed so’as to hea e center part o

@Jg?#ﬁ%%%%lgfﬁgg?é Wg)&th%gg&ngﬁém%ﬁﬂglg RS km% %Axﬁ ({Bh BFFIG. 3,
Pyl el it st Panthe oS Rt 1 Bl S8
I%‘%gl g ed . ‘?ergt@ll?/i'geé %ﬁi:)qsre‘ %é%&% %{f ﬂ)e bofts Eﬁ?@ t'h% goélgerrgu% %art

countersunk part 51 e is fornmed at four |ocations on

Ige upper surface of the flow path bendi ng nmenber 51,
and as shown in part (B) of FIG 3, the flow path

bendi Algo.ragriseepide gormaeton Fehag @veed nastrrethabio fikeperihgrgd¢ rface
a bolt 53 is provided) are integrally fixed to the

blasd thpataw @28h begnditgemérobdr § 1 58diarcytider pati 6§ Grbisfiked s 4s to

5 5l1e. Also, a base-side connector 52 has a fixed part
thébatldbdy moentithex@etck Opdnivey Sirch tisuixfed pert 55 ba aQéretvipartisbawith
pat h bendi ng nenber 51, and a cylinder part 55 that is

thé iRl §e@t RSanki@he &mhs@q;ahlsy bEBRingtriRle G Rt wiR@Bbd@ectrical
part of the fixed part 54 by a screw part 55a, with

EBudivied BRI el pod 9 hNENAYAABILHADR Ko HOLifl BREBOS1a

made of  netal wi good e ectrical 10 conductivity.

ﬁgg szhg&@ PR &b o lggﬁoj t@ftharaﬁﬁsﬁd Saau Jebaseg A:%rtg Ezl&ea% kfmed

_ ace 5 ér part
%@ﬁegfa‘)‘c&%tné ﬁhﬂqg gylﬁa aéagﬁﬁﬁgangls{oﬁé g@ifegsugﬁ I%Eu% szﬁfﬁ g%{g)ed as

Babfin By B RIS 3¢ (PP st B Bred vy s
@5@ by SRl Bg b oI Sagnepir O o THen WE R 4Gt fow
it Berdig wetena) BB ARG NI eP QR PR AL () of
fi Xednwg}t?ﬁb&fl F(e;%.t It'r Iﬁl%, qucvt\gcr pot\xl;]e?tthalt ISS sﬁgpplgald Itoe ’gletﬁ())(ectl Qart 54 of the
base-side connector 52 via the electric power cable 33A of FIG. 1 is supplied to the anode
in the glass tube 25 via the flow path bending member 51, the cover member 50, and the
base part 28.  Also, the cool air that is supplied to the cylinder part 55 of the base-side
connector 52 via the air-blowing pipe 35A of FIG. 1 passes through the recessed part 51b
of the flow path bending member 51, the air-blowing path 51c, the opening 50b of the
cover member 50, the groove part 28e, and a cutaway part 28d to be supplied to the
groove part 28b of the base part 28, and the air that has flowed through the groove part

28b is blown from the space between the rod-shaped part 25¢ and the distal end part 50ca

of the cover member 50 to the side of the bulb part 25a of the glass tube 25 of part (A) of



10

15

20

25

base-si de connector 52 via the electric power cable
33A of FIG1is supplied to the anode in the glass
tube 25 via the flow path bendi ng nenber 51, the cover
menber 50, and the base part 28. Also, the cool air
that is supplied to the cylipder part 55 of the

base-si de 20 connector 52 via the air-blow ng pi pe 35A

91;(1 B! Gryele %ﬁse&ﬂﬁ%%ﬁ%ﬂ%ﬁh{ﬁ&%@ %? gre%?ﬁ%?rﬁl\}(n Boled!

e rom;p bendi ng ne e air ng path
S?govlté] p’ar ncgvssaocg glgn(gfjctlggle 592 \fﬁtr tprﬁgﬁe giénegg fia 1nclades
roov rt b of the bas ar d
8 eleffie wsfscaﬁlegﬁé\oﬂﬂ? GOV R ft&éﬁt 1, a5 IEI?* 4, the

bl own fromthe space between {he rqd- sh part 25
eoglingeably ¥t is consHitsdhyiconpling thecqupling, eab eﬁcﬁlﬂ%‘éF %5@@

to the side of the bulb Part 25a of the glass tube 25
ermnegion S8 caffle side first epuplingrmemen 624, e dhestric feaver cabde 33A and
and the glass tube 25 are efficiently cool ed. Next,

aE @r-blovghg pipe 35 4 cugsblersidecsebind cBpliniz ménebep 628 cmtd a cable-side
enbodi ment that includes the electric power cable 33A
snohd dvanaiter-38Bowl hg cgblpadSHit afmnédiés 58A haanthaimbddy@endber
the coupling cable 57 is constituted by coupling the
S IRG aeldhdRichl/distal cpdphie sSAglend d Io8é, thineonmkRbaheALCOA
a cable side first coupling member 62A, the electric

DAV Fix &Pl (Be S3i baaﬁmeﬁqlasr Si)AIb QYR e B6ieti ﬁ&ﬁbb%b

S|de second coupling nmenb 2B, and a cabl e- SI
t
BRI Bl Moot

%%t?s.@m%%ﬁﬂ%ﬁ*‘# S O e
gyAb o Ieefr}c]l%]aés K‘é? etc{rcr:]tgnt% Elzﬁ é!ﬁ ir; éb oni(not s'[qown) o formed.

pr ovi oca | SRS ON the urface
rt. 59Aa, . and a ted

e ? i meeﬂgtlp 183 565 i Sp0Lr PrairnaR cgbﬂ%‘\tm ggof
the projectin rt e di,stal .end
bate oHE St 2 b Gt @ OfF tﬁigﬁﬂgﬁhﬁz E}tﬂ @HW?B& of 1 2ain
formed. The cylindrical menb si ze ch
gy terantien 394 isapizethatifs ty |lmwaetrfaﬁ%t9tths sylmdeltw Db St fixed
base-si de connector 52 of part (A of FIG 3, and the
prrsT4a0f tnbprsprarde cogagion$2 @ﬁi@ﬂrfél) af HIS3. Bodlp the sveof Bo Alista) end
a size that fits the inner surface of the cylinder
jprar §9/8vlipingfingeted fni the dylinder part 54b, the projecting part 59Ab of the distal
end part 59A is housed in the recessed part 54c in the cylinder part 54b of part (B) of FIG.
3, and the distal end part 59Aa is stably held in the cylinder part 54b. Note thata
tapered part is formed at the distal end part of the cylindrical member 60A so that it can
be easily coupled with the cylinder part 55, but for example this tapered part may be
omitted if the machining accuracy is high.

In FIG. 4, the cable side first coupling member 62A has a main body member 63A
that has a distal end part 63Aa that is fixed by being threadably mounted on a screw part

59Ac of the main body member 59A of the cable-side first connector 58A, and a long,



10

15

20

25

part 54 of the base-side connector 52 of part (A) of
FIG 3. Inthe state of the distal end part 59Aa
being inserted in the cylinder part 54b, the
projecting part 59Ab of the distal end part 59A is
housed in the recessed part 54c in the cylinder part
54b of part (B) of FIG 3, ahld t he dlstal end part

éﬁﬁ?llh&t‘é%i ﬁl@llngelj}%lAqhétris k Jas%l ift Yﬂe & 'bo ﬁe‘}‘%.”ff\mgt etscrew

t apere dpartI s fornmed at the |sta
BB Ch AR 6 LDt aBhglopents
STl AR AR %ret@tﬁ Righer pites ﬂletOEJ??é sidh G g gdinder

first cou I|ng nenber 62A has mai n menber 6
: Rqﬁ‘aﬁs 3A40as T§e giad bady @b s A @5‘/@6 mmdrlp@ mqmb@aﬁ%ofbfgss ng

t hreadably nounted on a screw part 25 59Ac of the
srRlersideddrgt aoppastar 584 panskthe maincedy ecaibget3A anskthe eilinddeadr
58A, and a long, 17 thin cylindrical nmenber 64A that
inembdrbdd of thetcable side irds eoyplimg mzerbe 5GP blY ar nwwit o metal with
65A, a cylinder part 63Ab is forned at the other end
giodeleofrictlvendmitinitphody nmenber 63A, and the cylindrica
menber 64A projects further out to the outer side from

the calsh,neleHe prédaiitteBbBlimeht)@s Swh KYQHY agpRAfasde FFU 2R B, the
t he cyllndrlcal menber 60A of the 5 cable-side first

QQMAE EMle s aFGhtel & WEILK 2 BREMitBNBRE, tﬁﬁ&a@ﬂ'ﬁreﬁ lBh be

cyllndrlcal nmenber 64A of the cable side first

&wtnlrl ?ggpﬁgfgﬁ é’ffg a? anaA}Fesd@ﬁgwﬂ{gﬁ'f&t A fﬁ’httlp lond gﬂ@thm

o, Int pr esent

{iﬁgﬁ’ﬁdaﬁﬂﬁ sz)gg e%g %ﬁg %g%\la? % Q@P Hg ?ﬁs%f%cﬂ%ﬁ ﬁfagt?c‘fﬁeﬁ
l urll‘layl cél%nge 10\’9 A s1tt§ F?I [Xethy éﬁqse lff(antg? same ODeY\Dv\\/) Or s:érg etic

rical OW ng

. d .
%Eﬁ%dﬂ‘iﬂ‘&i&gfs ugeé‘flf'%@ﬁlﬁ%af 5%‘5?%?Plﬁ3?§ueﬁ tiseng Pl 0 s
S s bR o S 50 v
synthetic rubber and the like is housed in th
di-RlewinediRsotndy is @ 4i5F gheg @Aap@& ¥ I@Han@ﬁxetcghlaﬁmlnn@ber 64A of

el ectric wer cabl e 33A are extended | onger than the
th¢ eabilg sidg %@t gsiupbng@Banberdd At hénd, a metal belt part 66A is fixed so as to

fasten the distal end part of the air-blowing pipe 35A and the cylinder part 63Ab with the
electric power cable 33A, in the state of the distal end part of the cylindrical member 64A
being inserted in the air-blowing pipe 35A, and the distal end part of the electric power
cable 33A covering the cylinder part 63Ab of the cable side first coupling member 62A.
The cable side second coupling member 62B is constituted by fixing a cylindrical
member 64B on a main body member 63B with a setscrew 65B symmetrically with the
cable side first coupling member 62A, and the cable-side second connector 58B is
constituted by fixing a cylindrical member 60B on a main body member 59B with a

setscrew 61B symmetrically with the cable-side first connector 58A. The main body
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15 air-blow ng pipe 35A is a size that is capable of
housi ng the cylindrical nenber 64A of the cable side
first coupling nenber 62A. And, a netal belt part 66A
is fixed so as to fasten the distal end part of the
ai r-bl owi ng pipe 35A and the cylinder part 63Ab wth
the electric povver cabl e 331& in the state of the

AR PO PN SO B e
ower

l}aﬂlé'lglcg)‘?fﬁﬁ ﬁlactpcag g??‘i '%t g do qdg lﬁlgﬁlakbegﬁ p§%§6§ ég’ ? E?dc 50 ARRA &ten the
ifai B BT e S NSt mpegs%a wFich s S SR Rrf PEBE e Fharical

nenber 64B on _a main nenber 63B with a setscrew
raepbes Gisinsaried Pv@ﬂwcwmehgart e o thg mainbpy memserfiEnyith the
menber 62A, and the cabl e-si de second connector 58B is
edestrin poveer exblO3BA.i xTheeeby, thy Foupding sembens 9B Arang 62 on the cable
mai n body nenber 59B with a 25 setscrew 61B

ssderamd tthe ededtfio/panier hattld33 & apl ae-blowegf nipesis Acon neupiak so5iBAthe
The main body 18 nenbers 59B and 63B and the

ahyblowihzi piysd 3 Seeanidelicsc yhidBricuh theidbErs 84 & andl b41Bratdn odmmehiaktion
havi ng good el ectrical conductivity, and a netal belt

ddditie EIRId Sovier ¥ele STA @8d the nlairbde dnitRrs 63iASinalc3B sk
part of the air-blow ng pipe 35A in which the distal

éﬁH&uﬁﬂ?Emﬁkc&@e cylindrical nenber 64 is inserted and
the cylinder part 63Bb of the main body nenber 63B

with 4168 ,2i&di18Rd pAife V@th&ﬁ%%%oﬁﬁemggﬁ@%fitgé OBle side

coupl’i ng ne ers” 62A and 62B on e ca e an

AR e T T LA P T
g%la: 1?%15 Ibg?y metnber % S ca}g;ﬁe s1%39/§\con% Sope %’ngﬁ P%i/e%{] ng parts

omer ca marn” bo
d 3B.are ele tricall nnect.ed
EBG Brpsdydfice G s poltes SuREsts ofa gy dfﬁé%ﬁa? part
63B of the Ie s cond, coupl i ng  menber
YBrodthsyaie 3%@ thesables E.Sﬁcoadgel}néwbg%ﬁB 59Bc
of the nmain bo nenber 59B of the cabl e-side second
conndéthsrcogplimg qalalsj 5d Of FHg 4pelpstgc poyumihat issuppliqdelipna the power

three locations on the outer surface of a cylindrica
supply 32 o8 FHG. e the main body member 59B of the cable-side second connector

58B is supplied to the base-side connector 52 of part (B) of FIG. 3 via the main body
member 63B of the cable side second coupling member 62B, the electric power cable
33A, the main body member 63A of the cable side first coupling member 62A, and the
main body member 59A of the cable-side first connector 58A. Also, the cool air that is
supplied from the air blower 34 of FIG. 1 to the inside of the cylindrical member 60B of
the cable-side second connector 58B of FIG. 4 is sent to the cylinder part 55 of the
base-side connector 52 of part (B) of FIG. 3 via the cylindrical member 64B of the cable
side second coupling member 62B, the air-blowing pipe 35A, the cylindrical member

64A of the cable side first coupling member 62A and the cylindrical member 60A of the
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59Ba of the main body nmenber 59B of the cable-side
second connector 58B. 15 In the coupling cable 57 of
FIG 4, electric power that is supplied fromthe power
supply 32 of FIG 1 to the main body nenber 59B of the
cabl e-si de second connector . 58B is supplied to the
base- si de connector 52 of pap% (B) of FIG 3 via the
OBl Roghy erse@3B of the cable side second
COS&PIHQ ﬁgﬁger é% the electric power cable 33A,
t he A I f t

{Eﬁé}te ﬂ%?%e]?”%gg% Bt t]?ﬁichthggnca?gﬂ %Béra 3Bl 548 64993@ 60B

coup
1Jﬁl.fﬂi’f’t {]ﬁaﬁﬁﬁbéa i ppMOE%OSV?F BhorREafe @8&@? SSplig ety 624
Pl sl n ton R 'fl@l?dlg%%et SSPIEp Be £ Ko icchanet paple 334

t he cyllnder part 55 of the base- S|de connector 52 of
gidrthe gighloyingmips 354 tohe eablecsids srapeciers SAd apdP8R4B of

the cable side second coupling nenber 62B, the

ai r - Ve g Hshvevs3mzstate pbthe iaasiewéﬂei-c:@amectmﬁﬁef part(ByHAFHE. 3
the cable side first coupling nenber 62A and the
awllthaptrwes alippheddbard t6O4ir bfoweh®t AFIGe hbtieg siughedi(tormitcted) with
connector 58A. Note that it is possible to omt the

by boupting e4blle SEOMIEIGS, GRAINn thid KIG.H4 Bflagith BABS a pbwehspply-side
coupling cable 57. Moreover, by onmtting the cable

Gonfl&:trO Rhdt REnsTERIETRY fixel DArt 42 RS B mbdal with POSBdoAlR:t# Ry and
adopt a constitution that couples the electric power

a?é}hﬂnﬁer%ﬁ 43%aRRg tHeh8md 'sﬁ'uckﬁ![r@\ﬁé g bRicPSde3RMndcRorisB @ f part (B) of
| e-si de connéctors 58A and 58B. Next, FIG 5 shows

g;_lﬁ% %tf%aeﬁ 39fa b"ohg J%@ﬁcﬁmﬁ't&'? nfof) gﬂ@%ﬁ%g&%o%adg aFs n{eé%vf?[fl

- ower supp e air bl ower
P BT T SRS b Wy patpp
r s S nn r 41
tﬁ f‘ﬁ?ﬁanvd%aaﬁ%% §9 - ERIACR g%‘%‘*ﬁ“’bg@% EEREBIRe e 57

Ilnder art. 43 havi structur S
o e BN Bk herens DYt gespag s Tt gosnnvghich the
fixed by a bolt (not shown) to a nountin ne er 40
Fhigerct mymber 698 %ﬂfl%cablfo%‘ﬂf sepadcopiegfor 8 \Pﬁ‘irﬁ?d ajong

cyl i nder %art 42h of the fixed part 42_|s a size in
thp innpr side thereof.  Also, a recessed part 42¢ is formed in the inner surface of the

cylinder part 42¢ of FIG. 5 so as to correspond to the projecting part 59Bb of the distal
end part 58Ba of the cable-side second connector 58B. Note that a tapered part is
formed at the distal end part of the cylindrical member 60B so to readily be able to
connect with the cylinder part 43, but for example this tapered part may be omitted if the
machining accuracy is high.

Also, the terminal that is fixed by the bolt 44 to the mounting member 40 is
coupled to the power supply 32 by the electric power cable 46, and the electric power
cable 46 and the fixed part 42 of the power supply-side connector 41 are electrically

connected. Moreover, the cylinder part 43 of the power supply-side connector 41 is
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the distal end part 59Ba of the cabl e-side second
connector 58B of the coupling cable 57 of FIG 4 can
fit the inner surface thereof, and the cylinder part
43 is a size in which the 15 cylindrical nenber 60B of
t he cabl e-si de second connector 58B can be inserted

al ong the inner side t her ed? Al so, a recessed part

c%%?le&l 2021%9 E?E%VJ&P 3%0@1 a rgéséggedi)gﬁ 4BEBak glc}%:ded G trle %%Btmg

correspon

r%l!)e?%@ 1&{3%5 %1 ? 8uteé Ql%n dglfé gtgé)a&Nglcht%%rl%]cc%%g E%uteg so that it

secon connec

red part IS art of

1&95 Sl o Bt ab HeBEe bl Re i e paaeh B 4 osehe Bower

qnec Wi th tgf cylinder part 43, but for exanple

RP'E-St ﬁﬁmgﬁmﬁ t may be omitted if the machining
accurac is high. Also, the terminal that is fixed by
the 08 |F¥ G.f4in qgdertip cormasitthmepuininteablesly tp ghe hasgrpife gonmector 52
t he power supply 32 by the electric power cable 46,
ditlee disrbargk dampr 1,¢hepdistelrend pathS8A4 61 tha datl¢rsidé fixse donpagtor IBA of
of the power supply-side connector 41 are electrically
1BS caupling cdbédy 7 vy eoinearted tihthe cylindedpart Hbrdf thk3basé-sitl eonnector
power supply-side connector 41 is 20 coupled to the
53, indheyeljecBAg pareSBAlY efaks diewd] gdpart40Aa il tbe ifisted frothe ek ebsed
in the nounting nenber 40 and a pipe 45 that is

pTaPtUjMS ¢h Ak 0PhdeNSarPIADe PRt that@B thel BUSliEARGhdd MitBSIdiSEl end part
that it 1is possible to supply cool air fromthe air

@A%Vz\ﬁﬁ thek gilﬁdetr Bgrt 9-’4@ 'b@g&rs t%&th&@o%aﬁﬂ%@h@%tm% part 59Ab

suppl y-si de connect or . 5, 7in order

and %%Em&é&%gﬁ%ﬁ? lii lﬁg %?J?tl; wRda }pmtelﬂgq_ﬁﬁtsg u§é & 001]1p11nﬁ 8f

connect or I'sC arge ET)

ngrg ﬁ?el r?és EIQIE[FEQEA]% t&ll tflé go% hﬁ%gﬂﬁg E%Iég%h(l)g%? and the
t 54b of th t
F%P”%f 8B Ynﬁdep%wl?eﬁ?@/ﬂﬁ oﬁg%efﬁ%?rﬁ? ?C P eamepuf fove%}&%.%ﬁ? with
fitted th 54
Eefmxirwﬁpp Ko ceem%%‘éi £ eS8 s P ohBe e S paver
di sta end part 10 59Aa and the cyllnder part 54b,
O@el:ﬁ%é ?I‘?étl}?ét)ﬁl&lalg&ﬁblﬁé? inigserie pihe celttde harkiAbrof g mower

and the recessed part 54c, it is possible to use any
sypplisilechanecios 4 Lad themr@g@}gg, pag Sggb of the distal end part thereof is

fitted in the recessed part 42¢ in the cylinder part 42b. In this way, by using the
coupling cable 57, it is possible to connect the power supply 32 and the air blower 34
with the discharge lamp 1 in an extremely easy and fast manner.

In this case, the cylinder part 54b of the base-side connector 52 of the discharge
lamp I and the distal end part 59Aa of the cable-side first connector 58A of the coupling
cable 57 are coupled. For this reason, the cylindrical member 60A of the cable-side first
connector 584 is inserted in the cylinder part 55 of the base-side connector 52 so that
both are in communication. Moreover, the cylinder part 42b of the power supply-side

connector 41 and the distal end part of the cable-side second connector 58B of the
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ordi nary connectors. The sane is true for the coupling
of the coupling cable 57 and the power supply-side
connector 41. That is, in order to connect the
coupling cable 57 with the power supply-side
connector 41, the distal end part of the cabl e-side
second 15 connector 58B of tfe coupling cable 57 is

éoﬂgfﬁfé&gle a%]@o )éldl nﬁ thi@ %ag c&rlnaﬁbﬁl ROWBE: 60B og é}gb

e conn ctor oj ect1 ng par
craie)lgesgge sdcdc’ntd%lpm}fﬁ%r 8@]_5, eseé'tﬁ t(l}le %ylmde%lg Jgﬁgaj 3k t}tle A O
wa usi n Lin cable 57 it is pOSSIb|e
S E&Réﬁa?ﬁﬁ BRI oi bl ower 34
with the dischar | a n extrenely
f ast ﬁéﬁﬁ th%% %r? RORYEE Sl&lalggd 3@1Héh<agﬂweﬁ a&ﬁmﬁ o t@%@ie&fpm
t he base-side connector 52 of the discharge |anp
Href thaovesr senpply-sidelcqmpstostiaga B clasiicppiercablerts is wmhed to
connector 58A of the coupling cable 57 are coupl ed. _
the fix¢dpast Tdeand dlre cylinderegit iSh of the drsenpareonn@Oyx S3fvia the cable-side
cabl e-side first connector 58A is inserted in the
eydridrdenccpastB fthe afait brelyagwbes 5 98) doimanpling &GBlesd, theatble
both are in conmuni cation. Mreover, the cylinder part
Addedndtdagpl RBEmis BPR Ymsin e d Y membag3t) ahe dlictao dowdreable
di stal end part of the cabl e-side second connector 58B

A, ihecaBid mc@%ﬂ'cb%&nﬁ@@nﬂ)e@@@(lﬁalﬁ Bbd} ﬁgmb&QSBAP hing the
r

reason, the cylindrical menber 60B of the cable-side

b e tiﬁ@%ﬁﬁéoﬁfr 5§§%nh§1 oy Rlehar 49) h?h&é’llaétﬂ@'?éwé}%ﬁatt is

43 0 ower supp y-si de connector ,

, L
el A R RN
@%sttu egg a t%g ﬂ%ae aHlQD 1n§ g%m%r 3 ilj QI% cﬁgw&}lﬂ)ﬁ{r ]Efnl}.[ll)‘glge dbase

§%%# 54 and the cyllnder part 55 of the base-side
ector 52 via the cable-side second connector 58B

o QABIeBY T A U RSB B F Reih i P

nenber 63B), the electric power cable 33A the cable

4 ofdhg poveyr smﬁlﬁﬁao%%re‘il 2 keming 47 1p &y nihe éylnﬁiswaﬂ 55
and the 10 cable-side first connector 58A (main body
ofehblase-sigayonmepier &3 wa the oy lipdnigal member 0B of the cable-side second

connector 58B of the coupling cable 57, the cylindrical member 64B of the cable side

second coupling member 62B, the air-blowing pipe 35A, the cylindrical member 64A of

the cable side first coupling member 62A, and the cylindrical member 60A of the

cable-side first connector 58A as shown by the arrows Al, A2, A3, and A4. The cool air
that is supplied to the cylinder part 55 is as shown by the.arrows AS, A6, and A7 sent to
the bulb part 25a (refer to part (A) of FIG. 2) side of the glass tube 25 through the
air-blowing path 51c of the flow path bending member 51, the opening 50b of the cover
member 50, the groove part 28e, the cutaway part 28d, the groove part 28b of the base

part 28, and the space between the rod-shaped part 25¢ and the distal end part 50ca of the
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supplied to the fixed part 54 of the base-side
connector 52 is supplied to the anode in the glass
tube 25 via the flow path bendi ng nenber 51, the cover
menber 50, and the base part 28. Mreover, the coo
air that is supplied fromthe air blower 34 to the
cylinder part 15 43 of the %bmer suppl y-si de

1 [ [ er
c%%ﬂ%%@@é} 5? ?I:fleq%l;ah ﬁi_e g;l agtogﬁgnalzlg tﬁ%{glqosi ﬂ}h% 2% Iaﬁe e%{J:uL,lﬁg/
(%L i,ndrical nmenber 60B of the cable- S|de second

Hector 58B of the coupling cable 57, the

cylindricg 4B of th ] e side, _secp

o upl ATy REHbar "B cripting FEuF AP ISEAE Gibarge tamp
cyllndrlcal menber 64A of the cable side fir

LBupistiey frsyawplegpoafornippiptaangs pf they fissefairgerl@ﬁﬂérthe diatabend
the 20 cabl e-side first connector 58A as shown by the
rart e ofithe cable-sile firstrrgnyegtor Fha of helcowling cabla 7 mgy be pulled
supplied to the cylinder part 55 is as shown by the

aut fromsthASy linder, paartdbAT tiednate-side cannectini2b Adso, inXBder to remove
(refer to part (A of FIG 2) side of the glass tube 25
thbcaupding tdbde 5Afrom heopuweg spmlsh3 Bdndahodir bloeef 34 theptisthl end part
bendi ng nenber 51, the opening 50b of the cover
SRRDEDlede debéhdBoffteorB8B of dB&ouplhe cabk 3Waay P8 hhilleBeht from
the groove part 28b of the base 25 part 28, and t he

t‘ﬁ@ frdBeiNeRB of iR Jood ReGddP@nhectr@ 12N By LuiGs Seh@pl
pa?flsaSOcaoof tl{?e r2§ﬂ$cover rre?Tber 50. yThe%eby al%mg

ﬂ§%7ﬁﬁl %%r ?tquésjaﬁlegth @éj%ﬁﬂé@l@ gérelasrug? ?f?b'aﬁfi rMJlower 34

cool e en the cou ng ca

2R ?l{elaéls%ﬂargé farllﬂ ! Pl% agll %%%g%lg %aég]?aﬂ? ﬁas}%]faé}qeg rder t O f 0 r

exa m nmal n arge Ianp 1,

Egﬁng@}sgol%le?gg{gal gd‘{)aﬁ{ag%sooﬁe cg( osur Péhqb rce édj ned tile ?y?pog.lre
out fromthe c nd art 54h of the base S|de
%@Wﬁ@@Pg%egfmmﬁpgﬁogpﬁgﬁFaé?ﬁ&BWFeane the coupling
cable 57 fromthe power rggp ﬁ 32 and tge air bl ower
t(heThg dschpreg damm b pt raryB) oREIG: 3 bt mrowideh with thgrhgse part 28
connector 58B of the coupling cable 57 may be pull ed

tBettis equphad to e 2apF fubg s tb%ﬂ?‘”@@‘ﬂ? bgpding @e@@wél that is provided on

suppl y-si de connector 41. By using the couplin
this base part 28 and that formed with an electrically conductive material, the base-side

connector 52 that has the fixed part 54 that is continuous with this flow path bending
member 51, and the air-blowing path for flowing cool air to the base part 28, including
the air-blowing path 51c in the flow path bending member 51 and the air-blowing path in
the cylinder part 55 of the base-side connector 52.

Accordingly, electric power for electric discharge is supplied to the electrodes for
electric discharge via the fixed part 54 of the base-side connector 52, the flow path
bending member 51, and the base part 28, and cold air is supplied to the base part 28 via
the air-blowing paths in the flow path bending mernbér 51 and the base-side connector 52.

Thereby, the base part 28 is efficiently cooled.
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10 cable 57 in this way, it is possible to separate
the power supply 32 and the air blower 34 fromthe

di scharge lanp 1 in an extrenely easy and fast nanner.
The operational advantages of the exposure |ight
source 30 and the exposure apparatus of the present
enbodi nent are as foll ows. (ﬁ) The di scharge |lanp 1 of

part }B)dsg Find b %al?’%'lld%aﬁr Ei‘ﬂe %éﬁg% BQS%GM& I’me%?or tS% is

15 th I'S’ cou y hthe f
b
°2§ el e fcst%éapﬁ i#hg‘hf% (ke ?‘OE’%WE SRRt fﬁs@ga%
E‘fﬂné’g%r‘? g@iﬁ%ﬁi Peipe 5 it PG @%C%h%? fa,ld? g W%‘&F‘H"r $8A

bendln and the air-Dbl ow ng

Gf |ﬂaﬁwghwb18a‘i7r0f ﬂﬁﬁﬁe thedigalend parp gt thP ﬁ&P%Eﬁrhf'g‘l itrippossible
alr-blom4n? path 51c in the flow path bendi ng nenber

tg havathie eirdloaving patlhin they cydadrical mepber @A tthe sigafirst 55

of the base-side connector 52. Accordingly, electric
quongtor {58 A ceienmicee vdibstbb air-hiowisg sailp pl the dylindett faet 55 along with
el ectrodes for electric discharge via the fixed part

th# cofiplinge base- si de connector 52, the flow path

bendi ng menber 51, and the base part 28, and cold air

I s syppAisednd Bast bart DERQoBFEd indBe Mngitudih® dRédtioR L AW ass
paths 1 n the flow path bendi ng nenber 51 and the

tRRSSs (?éfgleto‘iﬁﬁ raﬁy&mGSz’c) argPthd Be@emé,coﬁ&em? EE1 ) Iﬁ@rn&ed?& the

is efficiently cooled.” 23 (2) Also, the distal end

fﬂj% atﬂt)erftﬂ% d{‘l Sﬁfii 5P3b E;Pa?ﬁ-e‘aﬁst 1 laﬁd Pﬁ?@f thd ﬁ)@ed%ﬁrﬁ &K a

S cy e cylinder part 55 or ns

Jlggtl%‘l dtﬁ%ﬂ iD glttlpogoﬁelltﬁ g)'i‘ %l rg& onQR':{t% rgéct gtthe loﬁﬁgfnﬁjﬂ cﬂg:cMOn L.

0 eaS|
abl de f
A8t et 1S HonTBE ?%11%56 achufre C%%% SR Ry bl i
54, it ble 5.to h t h
SRR e i B e BB HGRPE o i possbl
B S ST a4 e 5 R B

Al so, the base part 28 is coupled in the | ongitudinal
quiOégtoif BHG L. ¢ 6’3?%@“@]!3’8]& is possible to minimize the amount of blocked light

of the light from the discharge lamp 1 by the coupling cable 57.

(4) Also, the flow path bending member 51 of part (B) of FIG. 3 has the
air-blowing path 51c¢ that heads from a direction that is orthogonal to (or a direction that
intersects) the longitudinal direction L to the longitudinal direction L.  Accordingly, by
bending the cool air that is supplied from the direction that is orthogonal to the
longitudinal direction L, it can be supplied in the direction of the base part 28.

(5) Also, the cover member 50 that has the cylindrical part 50c that covers the
side surface of the base part 28 is fixed to the bottom surface of the flow path bending
member 51 of part (B) of FIG. 3, and the air-blowing path 51¢ in the flow path bending

member 51 is in communication with the air-blowing path between the cover member 50
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tube 25 (refer to part (A) of FIG 2), and the
base-si de connector 52 is nounted on the 10 flow path
bendi ng menber 51 so that the distal end part of the
fixed part 54 faces a direction that is orthogonal to
(or a direction that intersects) the | ongitudina
direction L. Accordingly, HAce it is possible to

SR B R S SEST
ootk L PEHIyh. 8 BB o BB

P2 of the elliptical 15 mrror f FIG.1. ..

VAR E51SBAGH JPyyveen thejcgves sacmbsy b st e Rrssios 2 cBunghtingopir hat
bl ocked Iight of the light fromthe discharge |la 1

hey copled the bpseinag 28 dmthis way to(the glagsdebe A5rpides thgwlasutuhe 25 is also
bendi ng menber 51 of part (B) of FIG 3 has the

eioledb| wielatjoptatthisghy extanding thedistel dndgart 40¢k efdlea ¢ydinderipart 50c
Is orthogonal to (or a direction that intersects) the
dfongéavadnemaber ¢ fexdicr dran ltha tast pret 28 itgs pasdibieab ralserthe toading
L. Accordingly, by 20 bending the cool air that is
dtepplvitieetspacoim thdgladi titecls side. t Rivev s, fof bhmgde ad the @adelef the

| ongi tudinal direction L, it can be supplied in the
HhABES G hir bl RAGLtRARdt alibys (&essAlySte extech@ e @l end part
menber 50 that has the cylindrical part 50c that

ARY lrfhet Msh tRid& BHrfsace of the base part 28 is fixed
to the bottom surface of the flow path bending nenber

o B B P e LU SRR e
i i M . il - Rl i . h. h ]

SO R R R PRSP RIS e

it i i bl t ffi.ci | he.b 8.

S | S u . S| | S

%E’?@%%w?ﬁ?@démgd %%E?Sesﬂefﬁmn%cwé 5%&@@- part p28. By

suppl |n9 air that has cooled the base part 28 in
this (ﬁb@ Sp.gh HEeow ppsis? 8b s an 9is-blqvag path i fgTmrdsin g spigal shape on
is also 5 cooled. In relation to this, by extendin%
theyaurgiice phthe slpdt paeri8a 5bthg base nare 8dyhwasa die ouprrmesnker SBand the
the cover menber 50 further than the base part 28, it
hage payt28. bile thivwaa by owing aioiolaispigal shdfeantthenurface efshelase part
to the glass tube 25 side. However, for exanple, in
18 @ icpseablefto ilygrove the cooling efficiency of the base part 28.

Note that instead of providing the groove part 28b on the side of the shaft part
28a of the base part 28 in this way, it is possible to form a spiral-shaped groove part in a
region of the cylinder part 50c of the cover part 50 that faces the shaft part 28a. By
adopting such a constitution, it is possible to raise the cooling efficiency of the base part
28.

(8) Also, the mount part 28c is provided at the upper end of the base part 28 of
part (B) of FIG. 3, and the spiral-shaped groove part 28b is in communication with the

groove part 28e that is provided on the side surface of the mount part 28c. Accordingly,



10

15

20

25

anmount of blown air being large, it is not always
necessary to extend the distal end part 50ca further
than the base part 28. 10 Instead of cool air (or
anot her gas), it is acceptable to use a cooled fluid
(pure water, fluorine based inert liquid, and the
like). In thls case, ssible to provide a

Fﬁgvggsgtgl 1@ thl A ¢ Gg%enﬁt%{ E@ g@é@é ﬂ[’)@ﬁ)ta{hzbghﬁjin% %&nbmSSI and

| t 8 t S sur lace h
tlfle Hﬁé) grtr%: n}aﬂgn‘bpsau g 6t€ 8555‘1”?9 agaélstaes cog alé eCt ﬁgwmg

I %w?atbge%& Fabas L85 ﬁaeooz%%ai?&@éﬂ% A siFace

cover nenber 50 and the part 2 In this way
tHitbrapaspait #8 Yig the Qpgning 0 %Hfg%e cyer mEber 30 a&ééhf'ogrwwaﬂ 28e.
base part 28, it is possible to inprove the cooling

ef fi dPhhlsg. the caupling PaeliF1Gst ispeeele fergouplingttbadisedprge
providing the groove part 28b on the side of the shaft
lpaptl th@@sesabolt dveand adpstrisgrotveP dd the péwe sueply 32 aind the air blower
possible to forma spiral -shaped groove part in a 20
egfiF06. tind Berowdddnder thpairblddag pibe Bk tiaoisdormpdrwittEOflexible
that faces the shaft part 28a. By adopting such a

10888541 iah@ hAsQRe ait-blowsngdsusIs fod eolta@, 4l tBeelbdiBe fOGdricABle 33A that is
efficiency of the base part 28. (8) Al so, the nount

Rahdd wiEa ﬂ@x@k%’{d‘:&ﬁ@ haﬁﬁl Sé 6 tieP 8ndaBEiQfantl RS BASS Rk ko
28 of part (B) , and the spiral -shaped groove

&Q&Ithﬁgilp b} o%wﬁ p1 gﬁfg n' 19@}1’»1 QikeVfht lalet‘:tpig ggéletg{?&ﬂyfﬁ ﬂ&@fef supply

28e t I's pro on t e side sur t he "nount

I{)ﬁg ts%@‘%gd to%g irsgﬂa ! Iija%%ﬁle A\ aI thg' el@&fﬁ% b%lé/ 816'3??&}:1%}1(1' the cool

ow pa ng ne
%Ib%%m%?e a“ihl'?oﬁ"%rg%fllf ﬁugpgl%%{:%ig Ells%%gnl%tﬁéi 09 ¢ viath 'he | a1r—blowmg
ol
Srosve parerdmly oiF PSRl s oulPo g oG wm‘@%@@@g;&w the

éS via. the openjﬂ 50b ofg%re cover nenber 50 and the
bpnge g t essanially ugiag ong qagle. ¢ ne coupl i ng cabl e 57 of
FIG 4 is a cable for coupli t he dlscharge

t hat (QeAlsepsbre éherele&w r@rv‘@&fargqec 33spiR@meaphst iy tecq@é\ﬁr@rof a

supply 32 and the air bl ower
plurality of lead wires woven in a mesh shape, it is possible to easily achieve both

flexibility and conductivity.

(11) Also, the coupling cable 57 is provided with the cable-side first connector
58A that is coupled to one end of the electric power cable 33A and the air-blowing pipe
35A, and since it is connected with the base-side connector 52 of the discharge lamp 1
via the cable-side first connector 58A, it is possible to easily and quickly perform
coupling to and separation from the discharge lamp 1.

(12) Also, the coupling cable 57 is provided with the cable-side second connector
58B that is coupled to the other end of the electric power cable 33A and the air-blowing

pipe 35A, and connected with the power supply-side connector 41 on the side of the
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34 of FIG 5, and is provided with the air-blow ng
pi pe 35A that is formed with a flexible material and
has the air-blowing path for cool air, and the

el ectric power cable 33A that is fornmed with a
flexible material having electrical conductivity and
is provided so as to 10 coveld the ai r-bl ow ng pi pe

Bl Beoa e EFhE R AR oy

4Bt S Posote B SR SuEi e bl i Sengigion fom

anp 1 side_via the ajr-blow ng pipe 35A
&QE%VHF q¥§2ﬁqd'gaggkgpbk to easily supply electric
power and cool air to the discharge lanp 1. )

esserfl DaMpss thesixpesusnbete soree 300f the prpseaf ggbodiment ds anapparatus
el ectric power cable 33A is a nenber that consists of
that ip¢annedted bp thsf pavees supply Exsangdheesir blawar HeefFIShapad isiprovided
is possible to easily achieve both flexibility and
withnidhe disthargeylamp 1 land Aesopplingecable ki lof RHG. Sadidesobifecisshe power
provided with the cable-side first connector 58A that
supplg 0D phethe taiy bivveer 8A avithfthd diechetoeddrip € viaakesouphiid eabB3A.
and the air-blow ng pipe 20 35A, and since it is

AQOFREA R thodiddirid ffved BSerthé HOvEQABHAE BD s sdgplRU tb R discharge
di scharge lanp | via the cable-side first connector

B hoddstvid the BRESi Pb&ed @bRASA of tRNDuliiteCdabl sTehE Gk part 54 of
coupling to and separation fromthe discharge |anp 1.

té%%%se-@id% gonﬁe%r SOHPhE Bgclfagéy Ignslg é, ﬂthﬁ gp&%‘é&%ﬁm}ﬁ% tgl'ktn%blaPS 1,

e-si de second connec i's coup
t th f 1 h trj. . g
e fart S, Dok HEERLLESRRE o BN P SpRIASHIE,

| - si : .4 he side. of..the. 26
BB U3 niRE RS PP 8 PR s Dbl ity PAG o ot

d 58B, . A di o Lt i ble t

R AL R SR L

KT s B BebalPre 40 4t S pra e
enbodi ment is an apparatus 5 that is connected to the
qeelies acsign p thedpsepndt 18- lasge:  1Ylwwie base rart 28 afthespresgpy

i s provided
example is the free end side of the discharge lamp 1, but since the amount of blocked

light of the light that is generated from the discharge lamp 1 by the coupling cable 57 is
small, the utilization efficiency of the light is high, and the temperature rise of the
discharge lamp 1 is small.

(14) Also, the exposure apparatus of the present embodiment is an exposure
apparatus that exposes the pattern of the reticle R onto a wafer W (photosensitive \
substrate)} using exposure light that is generated from the discharge lamp 1, and uses the
exposure light source 30 of the present embodiment as the exposure light source.
Accordingly, the amount of blocked light of the light from the discharge lamp 1 is

reduced, and it is possible to increase the throughput of the exposure step by increasing
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with the discharge lanp 1 and the coupling cable 57 of
FIG 5, and connects the power supply 32 and the air
bl ower 34 with the discharge lanp 1 via the coupling
cable 57. Accordingly, the electric power fromthe
power supply 32 is supplied to the discharge
el ectrodes via the electricjﬁbmer cabl e 33A of the
t@@ gfglh{sl’ 88 gg I%lg e%?dsu}eg%ht ! )i?% h o}e a;}s} ggss %Q b I%ﬁimeth% cool the
he base
tsPlsE B LB ko UnER it 5?#0%1 iebosSIe g fipmgpve the
ass throu h .the air-blow ng pipe 35A in the
a@%ﬁW%@‘ @Eﬁpé 33A of the coupling cable 57, is
supplled to the base part 28 through the air-blow n .
pat h I therabaveeatodipent. the basesidsconsotop pg ISth@ctbr @Wdﬁagrw side
bendi ng nember 51 of the discharge |anp 1
saefaesr diareg the, flowhratl Bendimgl hanepeadt pothe dischags lompd ay ahawrpig part
is large. Also, the base part 28 of the present
ByafplG3i sHbWevef,riﬁeadrmd t83, d dagfsideh@noécsaidAgeay tempugdled to
but since the amobunt of blocked [Iight of the Iight
thdéille siBfage Ny attiedildw path bhglitk meiberPe videxkenbin thitde 57A as
coupling cable 57 is small, the utilization
BbWh el Eleeyg, of the light is high, and the tenperature
rise of the discharge lanp 1 is small. 20 (14) Al so,

the @1e05Ho% s ARRJL&thFondr alB3RidABR S uRIBRAhfRNidd l§as@15‘art
exposure apparatus that exposes the pattern of the

TS SR TR s
v%a har;%glnﬁ?npm ]1%10@% i %%%ec{ 1nethe ?eﬁtpe(t)%s%gned id ttl'%(edS ‘I%r 16871

resen exposure

P i AT ST A A BRI i) hger 3y °C§?%9e%l Bt gable
s SR g f TG RO TG0 35651336?#? b Raepe,15A1 of
the exp osure ll%h% Furthermore, | possihble to

thg sams; C@ﬁttttyztw@@@ RS TICR YR ﬁt‘tﬁ%?’?f‘aﬁ‘tii tte alaﬁ&“’%g BippdaA inthe
heat deformation is reduced, it is possible to |g§rove

copling aghlg S 7106 FHa thi (bewevis difriae ios thegoint pf thehengtbis

enbodi nent, the base-side connector 52 is directly
rhodiBchtipn b(:ihg sheirigo), and the air-blowing pipe 35A1 is housed in the electric

power cable 33A1 that is woven into a mesh shape.

Also, the base-side connector 52A that is provided with a fixed part 54A and a
cylinder part 55A differs from the base-side connector 52 of part (B) of FIG. 3 on the
point of a cylindrical coupling part 54Ad in the base-side connector 52A being formed on
the bottom surface of the fixed part 544, and the cylinder part 55A being fixed by
threadably mounting to the flat part of the fixed part 54A and not projecting out.
Otherwise the constitution is the same as the base-side connector 52, and a recessed part
54 Ac that corresponds to the projecting part 59Ab of the coupling cable 57 of FIG. 4 is

formed in the cylinder part 54Ab of the fixed part 54A.
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5 surface 51 a of the flow path bendi ng menber 51 of
the discharge lanp 1 as shown in part (B) of FIG 3.
However, instead of this, a base-side connector 52A
maybe coupled to the side surface 5la of the flow
pat h bendi ng menber 51 via an extension cable 57A as
shown in FIG 6. FIG 6 show?8t he constitution of a

PO %, bBEhnd Ah0lE ﬁl"%““?rpqﬁf“h’% Rs Es%% ﬁ%%r“%?’f]‘% @t end
PSF&SXFI’? SRRy g2 ?Tﬁﬁ% 58 abfhe et bofr RRRMAD b gt
el B S A G PR =

constltuted froman electr i ¢ power cable 33Al1 and

fasten tBe digfahendoragie’ O3 svith the eleqirie pawgreable 4341 + Lﬁlrrélﬁrlhéhet fler
el ectric power cable 33A and the air-blow ng pipe 35A

angl of the airdlasving pipag S da N asraBZeddo dBitarovgr thi distal end part of the
differing on the point of the length in this

avoplirfi peettstAd ibthestutesdfand eble, 33 dovéringahe edupbug payt piAskof the
35A1 is housed in the electric power cable 33Al that
fixed pa 649A bNhe baserdddcoahape 52Al &0, a el lekart$6Dds fixed so as to
connector 52A that is provided wth a fixed part 54A

fadich M@e c&iﬂhhg gat 5P With B0 Mcirfcaiowet £4bm8 33261, base- si de
connector 52 of part (B) of FIG 3 on the 20 point of a

cyl i ndrd ealic, GRURkH Batt PAK b é Aekel el dABnd2B2 828108 ectrically
connector 52A being forned on the bottom surface of

C Hﬁec{ 'd)fgﬂw o pait nd qnénli‘c?erg}/kriaq dle owr’é’%algg 881 of the
%3 Gesifatneftiivipett ‘?f’%@ R

unting to t part 0
ec}:c oeﬁl%l? ?3{1? %7246' anaqF%cou uﬁgm%h% t’}()n %réugtglg g nne eofttge

nd a recessed art .54Ac that corres J%QF to
L 5 ns?uw%loe 3 %‘%enadf-@gw i Oé?fts ow
5 for n the A I nder, of the
p&ﬁ‘r ngaRenpe 3| U NGHiet BT eI T lafm-ngwa S A and
is arranged so as to cover the distal E part of

th‘h%ouéi)'llg maepeysy t Arerdingly; precauplipgthg paklgraide Figst porngctor S8A
power cable 33A1 covering the  cylinder part 70a of
af e coupling qeblesg b EFG #do ﬂe@rhaseamﬁ%@came%@ ¥ AR Ggpandjcgupling
fixed so as to
the cable-side second connector 58B to the power supply-side connector 41 of FIG. 5, it
is possible to supply electric power and cool air to the discharge lamp 1 of FIG. 6.

The operational effects of this modification are as follows.

(1) By providing the extension cable 57A that is arranged between the base-side
connector 52A and the flow path bending member 51 and is capable of supplying electric
power and cool air to the electrodes of the discharge lamp 1, when mounting and
removing the extension cable 57 of FIG. 5 to and from the base-side connector 52A, no
stress acts on the discharge lamp 1. Accordingly, there is the advantage of no risk of

causing damage to the discharge lamp 1 during mounting and removing of the extension

cable 57.
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fasten the distal end part 70a with the electric power
cable 33A1. Simlarly, the other 5 end of the
air-blow ng pipe 35A1 is arranged so as to cover the
distal end part of the coupling part 54Ad in the
state of the cable 33Al covering the coupling part
54Ad of the fixed part 54A“9f the base-side connector

S2A, gﬂglﬁ tﬁ@é}%%nsgﬁlc bl §5,55; Hgsg@e hip- bidvﬁﬁéj%@ %ﬁl [h%t is formed

faste € coupling parf ric
Al gsult. th rt
AR Ferie ek B Frdbler ph Bl ulf ﬁ@aﬁ%Aﬁlszng&agh and the

o the flow er.51.via t electri.c

%%PO&V&&F@@%‘I ‘51'“ 1§ Fhe R adlea e aRrEA oA e Al
pl.ing nmenber 7 and the cylipder par} 55A of  the

BB IOH R Lo TS B AIBDIWIEE PIRE 3o, rﬁ%afqlfaﬂ?y WINEit Rossible
alr-bIOMAng path 51 ¢ of the flow path bending nmenber
tg sunpliacleqidc pewerisnd owal gir pyithecsaiallyognetcpllc dhe piptgakacs not
cable 57A and the coupling nenber 70. Accordingly, by
teoupd ¢amgplichted.cabl e- si de first connector 58A 15 of the
coupling cable 57 of FIG 4 to the base-side connector
52A @B) Adk&; sthcarid ebatrinl powgr cdbike3 36biks @ nwinther thetamnsists of a
connector. 58B to the power supply-side connector 41 of
phlr&ditd of ldhd wiifds ROB&I iBlagndsh shdpp ot I pobstslt td &siDONBicvaBoth
cool air to the discharge lanp 1 of FIG 6. The

fﬁﬁﬁﬁm§hg@ghmg&ﬁ@§ts of this nodification are as
(1) By providing the extension cable 57A that

L\ﬁda{ ﬁﬁq‘?ﬁ? SIRE BN Jr o AR BU® eo T RTRES g ey path
b%F&H% }Hegl%eleé le\‘f‘i% Lﬂg%gu@%en%? 78 %qq 1! Vﬁ; ther @nd ﬂqixed o the glxed

es of en nounti ng

]:{aﬁclggé ot the blg S4 ceor}a%{a Pk §2%g bt\ is P]OSSI e to epcélcal ¥ CaOrI]lIdleC{t F]hoem

ase- sl e connec ress ac

B Fere t%@%@ﬂ%@o #Ebéﬂ#%hﬁ%ﬁba%g M G5 Pl 1

durj ng nounting and renoving of the extension 25
RISy 29 (2) Also, the extension cable 57A has

t he aijr-pbl ow ng plg; 35A1 that is formed wt

f 1 exi/dpeinthg oV apmppdipentythe .Sﬁf?éﬁh@sﬂgrqomp%%lyéfwa

as an air-blow ng path, and the
between the base part 28 and the cover member 50 as shown in part (B) of FIG. 3.
However, as shown in FIG. 7, it is also possible to use a base part 28A in which a groove
part and the like is not formed in the cylindrical shaft part 28a. In the constitution
shown in FIG. 7, the air in the air-blowing path 51c of the flow path bending member 51
is supplied to the space between the shaft part 28a and the cylinder part 50c of the cover
member 50 via the groove part 28e that is provided in a part of the mount part 28¢ of the
base part 28A, and flows as is to the rod-shaped part 25¢ side along the surface of the
shaft part 28a.

In addition, the projection exposure apparatus (exposure apparatus) of the

abovementioned embodiment can be manufactured by: incorporating the exposure light
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el ectric power cable 33A1 that is formed with a
flexible material having electrical conductivity and
covering the air-blow ng pi pe 35A1. Accordingly, since
it is possible 5 to supply electric power and cool air
with essentially one cable, bhe pi pi ng does not

becone conplicated. (3) Alsg since the electric power

s&?{’%; %ﬁﬁﬂnﬂaﬁo@oeﬁqpﬁgm&h%l ﬁ%gﬁgﬁ&% a%flurg'hty BE Kh sia}xa the like,

Wres Wo 'n a nes 't 1s pOSSI

?@? pL ec‘%"g hc%legrg{r?gl 18% &% OQP a&:éeirgtn m%?lr}; d anH tﬁeélogtl ically

ric po
it D it oty Sl AR Haren s e FE el whach

the fixed part 54A ofgg£e base- si de conne;@gy (ﬁ
CP@PBW‘@‘SP&‘CE’IHE BHfs P GXROSYIF BRpAritipmaly ancgien W“'mg
connector 52A and the flow path bendln menber 51 with
agd pipif themicad Perferpingan overal ﬁadwtmwt (q%%c igghydustment, operation
enbodi nent, the spiral -shaped groove part 28b is
veGfiersian, dvd thedie).t Harbererpalis peeraietohenuasiuse thegmejestion
50 as shown in part (B) of FIG 3. However, as shown
ekposhte@ppatatus in 4 deal vompwshichltie ttmperswrs tHeadanhsass le28Aand
in which a groove part and the like is not fornmed in

thdlekeGyd omttoilenl shaft part 28a. In the constitution
shown in FIG 7, the air in the air-blowi ng path 51c

of t headdi, Ratidtofendi f@h ABIB@Ricontud@r dsviceURRhdnGfhctuted by,

t he space bet ween t he shaft part 28a and t he cyl i nder

f&aéxsmﬁféca Qfp AL \Agefhe fﬁﬁfcﬁta@srmé%eﬁbmnl?@ogheﬁmo&afae a step

I'S provi In a p?rt of the nount part 8c
S Ay Ly 5 8
s%lgl;?r e, WAl fch sztﬁé'f‘bas% Eha’t%‘?‘ll 8ﬂt8{‘dev)ﬁ ?Elgq%{rﬁgg}o%gssﬁfégpe%l{ﬁzﬁ

ure appara
ove ntlon d enbod nt ca

g T R R

(}3’? F %ﬂCP Yﬁﬁlllgqg bggl%llgg 313 é%%t%?qx%lglgehap%gra S 0? %e embodiments

discussed above, a process that develops the exposed substrate, and a process that heats
(cures) and etches the developed substrate; a device assembling step (including dicing,
bonding, and packaging processes); and an inspecting step.

Furthermore, the light source apparatus of the present invention can also be
adapted to the exposure light source of the abovementioned step-and-repeat projection
exposure apparatus (such as a stepper) as well as a step-and-scan scanning exposure type
projection exposure apparatus (such as a scanning stepper). In addition, the light source
apparatus of the present invention can also be adapted to the exposure light source of a
liquid immersion type exposure apparatus as disclosed in, for example, PCT International
Publication W099/49504 and PCT International Publication W02004/019128. In

addition, the light source apparatus of the present invention can also be adapted to a light
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and a projection optical systemin an exposure
apparatus mai n body, and then optically adjusting
such; attaching the reticle stage, the wafer stage,
and the |ike, each of which conprise nunerous nachine
parts, to the exposure appargtus main body and then
wiring 5 and piping them a perform ng an overal

s%gllcg ?ﬁgﬂl‘?ﬂ&s el 56t p‘? dﬁllltﬁ g}qe%gja ldglrltg& @)zpﬁ (?slhpct dp?ﬁ’atus which do not

verl catl on,

1§e a gro&et‘c 1gref O%tlcap? serang&E %('Sl) Otﬁ(]a Ié]}l% \%ﬁurc».il1 ef%ggl%?ﬂgﬁjp&ﬁ?ﬁgt%huqn cxposure

the cleanliness level, and the like are control | ed.
PRAAYH St i on, a nlcrodevice such as a seniconductor
device, is manuf act ur ed for exanp]

t hat dEbergose theeembodims S%}FF&S BRYYEAIHA rféléledfnaflﬁ évherem 2
m crodevi ce; a step that fabricates a naskwéretlcle)

thpmsfetipasiorn i doraned by pingfoesraniy, maskgnayiberused inlaadt Wherelag a

substrate, which is the base material of the device; a

twbsﬁmme@apﬁmma$¢fiﬁgtedmeipem freformddrimbeddmsgledtionicaltimbile,

a process that exposes the pattern of the reticle onto

fakternsol bs expate, af disdleed an dorteRemple KE5. Patent S, 178,26 e

proj ecti on exposure apparatus of the enbodi nents 15

di scus aedltiéd ey peofdkpessSapphatus dene lianRd tdeseanamdrsior

substrate, and a process that heats (cures) and

RURD %rxkﬁ%n@%ﬁ@éu%@axﬁfﬁ@ SBu"t @ﬁrpalsoﬂae%){ te@wakbelhhieRsbsure

step (including dicing, bonding, and packading

S 8k us@ e %‘Btlbzﬁﬁl Qsplald sSUER 1i T 1/ i€es aﬁlaﬁlasma ‘
Prah 3 P

t source apparatus 0 e presen ntion can

cﬂ%ﬁe@é $d tl?aq.j ?I’Qltlds?g'? L geJl a@t)érqlo&'tg% }a!s 3{!&’[3 Sﬁﬁ%&ﬁ% Bgfjj}gtus that

ment’i one ep- and-r epeat tiron sure

1§ F&% i h Sfalgrﬁ;lélt%]n i £ en?sP net}c heails and tha%%ransf%rs a device pattern
MHHG-EEER scannlng exXposure type projec

SHET AR AR B TP R e
SDLELSn cobyel 26, adeplelio Upe orposure Light,

as disclosed in, for exanmple, PCT Internatlona
PeBmre aitd BNARPS, swsdditign fo mesrodenices. sughi as seniconductor devices,
Publ i cati on W2004/019128. In 25 addition, the light
thopressat lypriiontcar alsd be adapisd e amexpopire ArRataiuscthst thgersigeircuit
adapted to a light 31
pattern to, for example, a glass substrate or a silicon wafer in order to fabricate a mask
that is used by a light exposure apparatus, an EUV exposure apparatus, or the like.

Also, the coupling cable 57 of FIG 4 of the abovementioned embodiment can be
used in the case of coupling equipment other than an exposure apparatus that uses
electric power and cool air, and the power supply 32 and the air blower 34 of FIG. 5.

The present invention is not limited to the embodiments discussed above, and it is
understood that variations and modifications may be effected without departing from the

spirit and scope of the invention.

The entire disclosures in U.S. Provisional Application No. 60/907,656, filed on



source apparatus of a proximty type or a contact type
exposure apparatus, which do not wuse a projection
optical system or to the |light source of equi pnent
ot her than exposure apparatuses. Furthernore, the
enbodi nent s di scussed above:ﬁfe a reticle (mask)
wherein a 5 transfer patteri is forned, but an

I C: o | [« I .
&ﬂrﬁ qﬁ, P2 m@iﬁﬁllﬁgm%yco%nﬁ%?ﬁle Pﬁ%@ggﬂ@ﬁle %k(lﬂje%lf gatF%t clai

tfransmttance pattern or a re pattern rnme

.on el.ectronic. data of the..pattern t.o be
B0, o o LBPlFich Yo b B iR BE ety

=0

as
6,778,257. In addition, the type of exposure apparatus
isnot limted to a sem conductor device fabrication
exposure apparatus, but can also be adapted widely to
an exposure 10 apparatus that is used for fabricating
.di splays, such as liquid crystal devices and pl asma

di spl ays, and that transfers a device pattern onto a
gl ass plate, an exposure apparatus that is used in
the fabrication of thin fil mmagnetic heads and that
transfers a device pattern onto a ceranm c wafer, and
an exposure apparatus that is used for fabricating,
for exanple, imaging devices (CCDs), OLEDs,

m cr omachi nes, MEMS (m croel ectronechani cal 15
systens), and DNA chips. In addition to m crodevices,
such as sem conductor devices, the present invention
can al so be adapted to an exposure apparatus that
transfers a circuit pattern to, for exanple, a glass
substrate or a silicon wafer in order to fabricate a
mask that is used by a |ight exposure apparatus, an
EUV exposure apparatus, or the like. Also, the
coupling cable 57 of FIG 4 of the abovenenti oned
enbodi ment can be 20 used in the case of coupling
equi pnent ot her than an exposure apparatus that uses
el ectric power and cool air, and the power supply 32
and the air blower 34 of FIG 5. The present invention
is not limted to the enbodi nents di scussed above, and
it is wunderstood that variations and nodifications
may be effected wi thout departing fromthe spirit and
scope of the invention. 25 The entire disclosures in
U.S. Provisional Application No. 60/907,656, filed on

S,
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32 April 12, 2007, including the contents of the
speci fications, the scope of patent claims, the

drawi ngs, and the summaries, are |ncorporated inthis
application by reference. 33 CLAIMS 1. A discharge

| anp that houses el ectrodes for electric discharge in
a glass nenber, 5 conprising. a base nenber that is
coupled to the glass nenber; a relay nmenber that is
provided in the base nenber and is forned with an

el ectrically conductive &%ghgi a coupling nmenber
that has an electrically C ive nmenber that is
electrically 10 connected with the relay nenber; and
a flow path that is provided in the relay menber and

t he coupling nmenmber for I ng nedlun1to
khe phdischaggedamp that hoyses ‘ﬂ‘?‘%ré’ﬁ%ﬁf@’éché%g igghaegedn A glaspmember,
claim1, wherein 15 the electrically conductive nenber
qqﬁnﬂwmgndrlcal and a portion of the flow path is
formed in the electrically conductive nmenber. 3. The
di scheregemkmbyr thatdoeaipled t¢ the glaas me@betwher ei n t he base
menber is coupled to a first direction side of the

gl ass meyhefnibeathdt is pbvided ircthe phiengemitesrbed isifermed withea
on the relay nenber so that the cylindrica

eddcaidally e@lduytiveansleiadlj ve nmenber is disposed in a
direction that intersect with the first direction. 4.

The g o%ﬁplﬁ{ggﬁeﬂima@ﬁ%ocfn@]&ﬂ'ﬂa% BRIV mMIRE labis cReetrically
the relay nmenber has a flow path of the cooling nedi um

doRAdctdaGRHAShE 4P rﬁerﬁéer, and

a flow path that is provided in the relay member and the coupling member for

supplying a cooling medium to the base member.

2. The discharge lamp according to claim 1, wherein
the electrically conductive member is cylindrical, and

a portion of the flow path is formed in the electrically conductive member.

3. The discharge lamp according to claim 2, wherein
the base member is coupled to a first direction side of the glass member; and
the coupling member is mounted on the relay merﬁber so that the cylindrical
electrically conductive member is disposed in a direction that intersect with the first

direction.

4. The discharge lamp according to claim 3, wherein:

the relay member has a flow path of the cooling medium that heads from a
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direction that intersects wwth the first direction to
the first direction. 5. The discharge | anp accordi ng
to any one of clainms 1 through 4, wherein a cable is
provided that is arranged between the coupling nenber
and the relay 5 nenber and:%f capabl e of supplying
el ectric power and the cool &ir to the el ectrode. 6.
erein the
e ol ANIALACcH AN RAGAHoBE @ i AbiBiRongier e N
flexible materi al and t hat has a portion of the flow
pat h, and a covering nenber that is fornmed with a

| exi terial t has el ctrlc C d tivity
Sin (PsciseBes B dba e s ger i | Srueiok R e
l'anmp accor.din claim®6, ere| t he covering

"5 AehBdt PORSEd AL afrﬂvaﬁfiﬁh CP@a@gmmrﬁ}g?relay
in a nesh shape, 15 8. The discharge | anp according
membar andrisgapablectisnpplying fleeirisi |Pﬁwéfr’?éldgliiﬁf308f aif tpethe Bloerqdgg
menber is fixed to the relay nenber, and the other end
is fixed to the electrically conductive menber. 20 9.
The di scharge | anp according to any one of clains 1
& hr ouljia dschmpelagipraccdriiag tetlaiyn froviessin has a cyl i nder
part that covers at |east a part of the base nenber,

and tthecdbledws padbinldr sneaibt ThaLie dgmbé Wb artlekitte Ryletifldad that
part and the base nenber. 25 10. The di scharge | anp

126 & PbAioR Bf tHe flohahal, And M@Jeﬁh%w m3mbet 1A i§ P GitHRdlekible
is a cool ed gas, and the cool ed gas is supplied to the

s tHE?Hi%:eeﬁecﬁJicQ?co\ﬁHﬁ’ctﬁqt? Bﬁ‘&ﬁxa@&tv%% b @ar 1ﬁé’d1ﬂfé?d er
part and the base nenber? 11. The di scharge

according to any one of clalns 1 through 10, mhereln

7. The discharge lamp according to claim 6, wherein
the covering member is a member that has a plurality of lead wires woven in a

mesh shape.

8. The discharge lamp according to claim 6 or claim 7, wherein -
one end of the covering member is fixed to the relay member, and the other end is

fixed to the electrically conductive member.

9. The discharge lamp according to any one of claims 1 through 8, wherein
the relay member has a cylinder part that covers at least a part of the base
member, and

the flow path is continuous between the cylinder part and the base member.

10.  The discharge lamp according to claim 9, wherein
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at least a part of the flow path between the cylinder
part of the relay nenber and the base nenber are
formed in a spiral. 12. The di scharge | anp accordi ng
to claim1l, wherein 10 a spiral groove part is forned
on the surface of the base nenber. 13. The di scharge
| anp according to claim 12, herein a proj ecting part

s Providee atahesdishigl sRnghart of the base menber,

and the spi groove par i n communi cation with a
cuto art, that is.proyided in .15.the side rfac
of 1 e Plsreer PragbicP e SR imhide i P by Bitpe e
caupling anp,apparatus that uses a cooling nedi um and
cé’ﬁg‘getrf’f"%a?fg%sgsgﬁ%enﬁjeguppl y source of the cooling
medi um and a power supply, conprising: 20 a tubul ar
menber that is fornmed with a flexible material and
that has a flow path for the cooling nmedium and a
ldov eribaglistharpelempligeordias tomyede o ¢laings ¥ theowgh|l@, wherein
material that has electrical conductivity and

pr oviatiedstapagof the floowmath béteedntbel bydmdampristent thepBlag foemblepand
connecting cable according to claim 14, wherein 36
thdbase meeibenge fiemaéin 4 iml.menber that has a plurality
of lead wires woven in a nesh shape. 16. The
connecting cable according to claim 14 or claim 15,
further conprising a first 5 termnal nenber that is

1eouplgd dis@hé?@@laﬁxﬁ%&frdih@ & S4B aheRpper and coupl ed
to one end of the covering nenber, wherein the

conn %Cs%irﬂ%rgcﬁ? :Ji)grt iiéfoﬁﬂ&ﬂﬁ%@ turbRe b BRRARGNBE. T hat

uses the co medi um and el ectric power via the
first termnal nenber. 10 17. The connecting cabl e
according to claim 16, further conprising a second

lt3.er mﬁ%'discharge lamp according to claim 12, wherein
a projecting part is provided at the distal end part of the base member, and
the spiral groove part is in communication with a cutout part that is provided in

the side surface of the projecting part.

14. A connecting cable for coupling an apparatus that uses a cooling medium and
electric power and a supply source of the cooling medium and a power supply,
comprising:
a tubular member that is formed with a flexible material and that has a flow path
for the cooling medium; and |
a covering member that is formed with a flexible material that has electrical

conductivity and provided so as to cover the tubular member.

15.  The connecting cable according to claim 14, wherein
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menber that is coupled to the other end of the tubul ar
menber and coupled to the other end of the covering
nmenber, wherein the connecting cable is connected to
the supply source of the cooling mnediumand the power
supply via the second terniﬁﬁl menber. 15 18. A |ight
source apparatus that is confiected to a power supply

and é&pa&% (% o AbmBerGOR b HRAHIR I ROPRLS VAR in o
anp Ry ‘ore of

t he schar according to a cl al ms
r&%ﬁ%&% and the connecti ng cable accordlng to any
one clalns 14 through 17 that connects 20 the
power supply and the supply source, and the discharge
| anp. 19. An exposure apparatus that exposes a pattern

n a_photosensitjve subhstrate using .exposure |i
Bhat The ORfREHNE BRle APTIAS fq GHM %%%@émﬁgpértﬁwg Brting a first
wherein the exposure apparatus uses the |ight source
terpying aenbentbalds enupdpdite ovg endaf g tyaulaniaembeyaad eqipleddo one
appar at us.
end of the covering member,
wherein the connecting cable is connected to the apparatus that uses the cooling

medium and electric power via the first terminal member.

17. The connecting cable according to claim 16, further comprising a second terminal
member that is coupled to the other end of the tubular member and coupled to the other
end of the covering member,

wherein the connecting cable is connected to the supply source of the cooling

medium and the power supply via the second terminal member.

18. A light source apparatus that is connected to a power supply and a supply source
of a cooling medium, comprising:

the discharge lamp according to any one of claims 1 through 13; and

the connecting cable according to any one of claims 14 through 17 that connects

the power supply and the supply source, and the discharge lamp.

19.  An exposure apparatus that exposes a pattern on a photosensitive substrate using
exposure light that is generated from a light source apparatus, wherein the exposure
apparatus uses the light source apparatus according to claim 18 as the light source

apparatus.



