SPECI FI CATI ON SUBSTRATE CARRYI NG DEVI CE, SUBSTRATE CARRYI NG METHQOD,
AND EXPOSURE DEVI CE 5 TECHNI CAL FI ELD [00011 The present invention
relates to a substrate carrying device that carries a | substrate
such as a reticle, a substrate cafP§ililk-ARPNod thereof, and an
exposure device J 10 thereof. BACKGROUND ART [0002]

Conventionally, as disclosed in for exanple the foll ow ng patent
docunent 1, a 15 substrate carrying device that causes a carrying arm

to carry %Um@g% %@{{W‘I‘ﬂt @EVICE“SUBS’?RWFE@ARR\BI@@G&MEFH@D,

reticle t he Tower surface of the electrostatic chuck
fixed on the |lower side of t ety i own. i"D Patent
Docunent 1 : Japanese Unexa a?ma&%ﬁ%@%n Publ i cati on No.
Hei 11-74182 20 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BESOL VED BY
THE BNVENTI ON [0003] However, the vertical alignnment accuracy of a
carrying armnormally used for the 25 substrate carrying device

di scl osegmsEat gt pDocunent 1 and so forth is lower than the 1
hori zontal alignnment accuracy thereof. Thus, as a problem of related

art, it was %%hcult

The preseﬁt invention relates to a substrate carrying device that carries a
’“) substrate such as a reticle, a substrate carrying method thereof, and an exposure device

10  thereof.

BACKGROUND ART
[0002]
Conventionally, as disclosed in for example the foilowing patent document 1, a
15  substrate carrying device that causes a carrying arm to carry a reticle to a lower position
of a reticle stage and the reticle to be held onto the lower surface of the electrostatic
) chuck fixed on the lower side of the reticle stage is known.
Patent Document 1: Japanese Unexamined Patent Application Publication No. Hei
11-74182
20
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0003]
However, the vertica! alignment accuracy of a carrying arm normally used for the

25  substrate carrying device disclosed in Patent Document 1 and so forth is lower than the



to securely suck a reticle onto the | ower surface of the

el ectrostatic chuck. The prevent invention is nmade fromthe foregoing
point of view. An object of the present invention is to provide % i
subst r atherizanta) atignrdeni assured thersefbs ThHs.cascapiopiery of selatedigh 't was difficult
allow a substrate to be securely sucked onto the | ower surface of a
chuck. ApgthgkhohjcRatredtietoheo fHedsent sinfaenifitoa elestrpstapc childe an
exposure device that uses the substrate carrying device. MEANS FOR

SOL VING THE -RROBLENS i [3884)s ARdOr@intHe fotedbisyBolrt aF Qicwar AW difect of the
device including a nnvagle stage having a chuck™ and being novable in

a horizontal direction, the chuck having a sucki,ng s i :
f aces d(ﬂKﬁ%@d’Fd‘“é?iH'oé'ulfkf%@r%"'g‘hBsf%@t%n?BryWedg‘a%?%héa%EP aée"{é sha’'"9
a fixed blind being disposed bel ow the novabl e stage, wherein the

movabl e reethged thet eliow e sabpioaiettioore seryely stelkas eme theleehiyrfare; ¢f & chuck.
hori zontal direction and attaches and detaches the 15 substrate.

A ai m 2 Aprhheosidbssi teCpreddrtyiniht@visae wrbvidk ainmexpostitr tiéce that uses the
including a lifting portion having a lifting table which is novable

in a novahl ange. 0 e novabl e stage and is capable of being
posi ti one Sgrg{eocvegt% neJCrir%{P/a'l e stage; and a carrying portion having a

carrying armwhich carries the substrate to the lifting portion. 20
[ 0005] CH&ANS SORSQLYEVG d6 " REEEF ar r yiing device of claim2, wherein

the carrying arm carries the substrate accommodated in a protection
p havi ng a Bas4] nenber and a cover nenber which are separable to
t lifting table with the base nenber in a state that the

protgction poglaig 1beiNeuIsenad airedng Melick heclbding drivhelsle anahd havingwerhuck
menber. 25 Claim4 is the substrate carrying device of claim2 or

L Sl By b4 g B TR B ERRR R il i
faces downward and sucking a substrate onto the sucking surface; and a fixed blind
being disposed below the movable stage, wherein the movable stage moves to a position
apart from the fixed blind in a horizontal direction and attaches and detaches the

15  substrate.
Claim 2 is the substrate carrying device of claim 1, further including a lifting

,‘> portion having a lifting table which is movable in a movable range of the movable stage
and is capable of being positioned below the movable stage; ahd a carrying portion
having a carrying arm which carries the substrate to the lifting portion.

20 [0005]
Claim 3 is the substrate carrying device of claim 2, wherein the carrying arm
carries the substrate accommodated in a protection pod having a base member and a
cover member which are separable to the lifting table with the base member in a state

that the protection pod is being separated into the base member and the cover member.

25 Claim 4 is the substrate carrying device of claim 2 or claim 3, wherein the lifting



[0006] Caim5 is the substrate carrying device of any one of claim!]
to claim4, further includes a drop prevention portion which

prevents an accidental .dropping of the 5 substrat. Vot

ook, droatin 551 & ot BRieRavRish sy s e i B En RS STl rhRE rable
the drop prevention portion has a drop prevention nenber rotatably

di sposed on tlA@OGlbvabl e stage side; a substrate hol ding portion

whi ch rotates the drop prevention nenber to cause the drop

preventi on merthied 5tie thokabstiaee satbgihy ateviceufladg doy dftdaiohiidk;clamdsafurther
rel ease portion 10 which rotates the drop prevention nenber as the

lifting i@th& rai[ @g@ﬁﬁ}e\%ﬁﬁﬁﬁ fibﬁioqtr%icrprpw@m& QR BETBEHtal ArbBHIAGSES the

t he substrate. aim7 1s the substrate carrying device of

cl aim 6, erein the rel egse portion is a release nmenber which
protﬁudé%mgHW§ﬁﬂmF?§HYﬁﬁ%§B5 e nmenber of the protection pod. 15 C aim

8 is the substrate carrying device of claim6 or claim7, wherein the
novabl e st ageClhiavbnig the substiase rakving daviggeofadleim 5f Wheraibins grempreyention
whi ch is disposed below the coarse noving stage, the fine noving

tabl e bgid?gomﬁalal &robNprevition afembenestatatly éisposeason themoiable stiejengide; a
di sposed bel ow the fine noving table, and wherein the substrate

Do 909 ARktrbmdi3ied RSB 0P RARLes HE SPoR RLIEHIER HEBNRS O Tt o

20 coarse fmoving St _ alm he substrate carrying
provent [RRTEIBOReRIEa AR KES SHORRTERUREFULTTHE HHeh B dei e gt Portor
‘ er at a hold position of the substrate or at a rel ease position
of tlide swhish ratates B Qopi preténticn trieentsantest that lftioa triYe rripeq cipi eaeisefthe drop
claim9, wherein the drop prevention 3 menber holding portion has a
t oggl e MRehaRichERPRPELEIQEe thdd iBieradld a spring
[0007]
Claim 7 is the substrate carrying device of claim 6, wherein the release portion is
a release member which protrudes upward from the base member of the protection pod,
15 Claim 8 is the substrate carrying device of claim 6 or claim 7, wherein the
movable stage having a coarse moving stage and a fine moving table which is disposed
:) below the coarse moving stage, the fine moving table being movable in upper and lower
\ directions, the chuck being disposed below the fine moving table, and wherein the
substrate holding portion is a holding member which protrudes downward from the
20 coarse moving stage.
[0008]
Claim 9 is the substrate carrying device of any one of claim 6 to claim 8, further
including a drop prevention member holding portion which holds the drop prevention

member at a hold position of the substrate or at a release position of the substrate.

25 Claim 10 is the substrate carrying device of claim 9, wherein the drop prevention




whi ch holds the drop prevention nmenber. [0009] Caiml1l 1 is the
substrate carrying device of claim9, wherein the drop prevention 5

menber hol di ng portion magnetically holds .the dro rev i on :
O ai m 12m¢rabey” Belging H?@"’E‘o'?ﬁse?itﬁag?‘/?E'f”ﬁSr(‘fm?rﬁcqolmoréﬁgtﬁeggﬁ'%sa'g?@%rmg
causing a carrying armto place a substrate onto a lifting table;
causi ng whicohalds ¢he tenpepreventivnemenbeie the |ifting table; and causing
the lifting table to nove upward so as to cause the substrate to be
sucked onto goheyer surface of a chuck of the novable stage. 10

[0010] daim 13 is an exposure device having a substrate carrying

devi ce of anyq;%ﬁ?] Pfis ¥hce| -b':&r]cltet &rwiﬁ%%ﬁcéof B BCHRekdm THEJFNVBENUELLDbN

15 [00111 In e substrate carrying device according to the present
invention, in the state that t_he[\ glo bl e ta%e han.I been nmoved in the
hor i ZontagmaeT keidingPspan magnstically O%og'iet BB PoFveHEN TSI bl i nd, a
substrate is sucked onto the | ower surface of the chuck of the ]
novabl e st ageClaifhug, ist hesubsbste abeveayiny beetbeduinsluding dhe dtenit 6f taesing a
| ower surface 20 of the chuck. In the substrate carrying nethod

accordi r&lrltv&gtﬂ‘?n P6 ©RRBL: dUbseatd BAto alifthig ablg Waasingtaembashlbaeryemay pdve
onto the litting table by the carrying arm the novable stage is

noved abqve the Lifting tabl . P ' [ . e the
osult - fhfge iputig 3% ePd s aRt P T 0L AR BB o e
of the novabl e stage. Thus, the substrat&) 25 ce}n be seE rgl sucked
om0 t hesubsWate teurer susked Pnori s krface plopEhusk qTithe eva E:os E%‘e devi ce
actording to the present invention, a substrate can be

10 [0010]

Claim 13 is an exposure device having a substrate carrying device of any one of

claim 1 to claim 11.

EFFECTS OF THE INVENTION
15 [0011]
In the substrate carrying device according to the present invention, in the state
('”) that the movable stage ha§ been moved in the horizontal direction apart from the
position of the fixed blind, a substrate is sucked onto the lower surface of the chuck of
the movable stage. Thus, the substrate can be securely sucked onto the lower surface
20  of the chuck.

In the substrate carrying method according to the present invention, after a
substrate has been moved onto the lifting table by the carrying arm, the movable stage
is moved above the lifting table and the lifting table is raised. As a result, the substrate
is sucked onto the lower surface of the chuck of the movable stage. Thus, the substrate

25 can be securely sucked onto the lower surface of the chuck.




securely sucked onto the | ower surface of the chuck. Thus, an

exposure device that has high reliability can be obtained. 5 BRI EF
DESCRI PTION OF THE DRAWNGS [0013] Fig. 1 is a schematic diagram
describing al@Wstrate carrying device according to a first

enbodi rent of the present invention;, 10 Fig. 2 is a schematic di agram
descri bi ng dét ahé sxpbsure| ddvidengceouting da thAdPrasert inkgriions ta gePSsGutannbe
Fig. 1; Fig. 3 is a schematic diagramdescribing a reticle carrier;

Fig. 4 issc@eRChRRBd betoihagswen deseeidiitng chiedkai MaunfanaexpioBust dgyicesthatvhas
in Fig. 1 ; Fig. 5is a schematic diagramdescribing the state that

areticle is exp . the CFP in Fig. 4; Fig. 6 is a
schenatﬂﬁgwpﬂﬁﬁgﬁfgggéégg%ﬁééfhe state that a reticle is carried from

the CFP stage shown in Fig. 1 to the reticle stage; Fig. 7 is a
schefati ¢ di agram describing the state that the CFP is on standby in
the CFP stage shown in Fig. 1; 20 Fig. 8 is a schematic di agram
descr i bi ARIFRDESORPTINGOK BHE YIRAdVINEYiI ce according to a second

enbodi ment of the present invention; Fig. 9 is a schematic diagram
descri bi ng dqbgihs of a drop prevention nenber shown in Fig. 8; Fig.
10 is a schematic di agram descri bing a nmethod of attaching and

det achi 5 reticle ta, : [ '
moe S B g6 B & SRl Al TLAPLAIEE SLOSAL (i HovitatiRokding to

device according to an_enbodi nent of the present invention;
') a first embodiment of the present invention;

10 Fig. 2 is a schematic diagram describing details of a lifting portion and a reticie
stage shown in Fig. 1;
Fig. 3 is a schematic diagram describing a reticle carrier;
Fig. 4 is a schematic diagram describing details of a CFP stage shawn in Fig. 1;
Fig. 5 is a schematic diagram describing the state that a reticle is exposed from
15 the CFPin Fig. 4;
Fig. 6 is a schematic diagram describing the state that a reticle is carried from the
’) CFP stage shown in Fig. 1 to the reticle stage;
Fig. 7 is a schematic diagram describing the state that the CFP is on standby in
the CFP stage shown in Fig. 1;
20 Fig. 8 is a schematic diagram describing a substrate carrying device according to
a second embodiment of the present invention;
Fig. 9 is a schematic diagram describing details of a drop prevention member
shown in Fig. 8;
Fig. 10 is a schematic diagram describing a method of attaching and detaching a

25 reticle to and from an electrostatic chuck shown in Fig. 8;




Fig. 12 is a schematic diagram descri bing anot her method of hol di ng
the drop prevention nenber; and 5 Fig. 13 is a schematic di agram

descri bi ng anot her. exanpl e_of a hol dj . i .
member. BESTHRDE oK R A e RBN) POl <o to on
enbodi nents of the present invention will be described with reference
to theeaﬂ@@ﬁﬁ@ﬁyﬁﬁgeGﬁﬁﬁﬂhﬁ%@”@@ﬁrst Enbodi ment) Fig. 1 shows a
substrate carrying device according to a first enbodi nent of the
present inverrig.ore isld sthemstibgtagadre deachilying caradivércmetias efnheldpuss three drop
chanber 13 in which a reticle stage 11 and a lifting portion 12 are

di spose ] . side of the exposure chanber 13 is a robot
chanber%ﬁ\%nﬁg\?mi C ng' %fuum robot 15 is disposed. Di sposed on one

side _of the robat chamber 17 j.s a vacuum.reti j ]

on danot her §f‘5{jgt30‘|5 at?q%e '5tC]’W&%@?SCTg?”igsanaog&%e%!ﬁmpﬁ% t)égr:‘li %p%@nggﬁ%gger
(hereinafter referred to 20 as the CFP opener) 21. The exposure

chamber ahd,a tekpasingboembranber 1 7, the vacuum reticle library 19,

and the CFP opener 21 are disposed in vacuum at nosphere. [001 5]

D sposed adj acent to the robot chanber 17 opposite to the exposure
chanber 13 is a load | ock chanber 23. The |oad | ock chanber 23 is in

communi C&IS?—() oM try Fﬁw ERVERGION7 through a second gate
valve 25.7In a d?:?ﬁon, tﬁvzE oad l'ock chanber 6 23 is in

comuni cation with atnospheric air through a first gate valve 27.
Ef}posed out 4Pkt he 1 0ad 1 ock chamber 23 is a reticle carrier opener
3% through a second atnospheric air robot 29. D sposed outside the
retil®l e carriNaxtopamieediginissofathe present invention will be described with reference to

the accompanying drawings.
(First Embodiment)
Fig. 1 shows a substrate carrying device according to a first embodiment of the
present inventiorn.
15 The substrate carrying device has an exposure chamber 13 in which a reticle
stage 11 and a lifting portion 12 are disposed. Disposed on one side of the exposure
j chamber 13 is a robot chamber 17 in which a vacuum robot 15 is disposed. Disposed
on one side of the robot chamber 17 is a vacuum reticie library 19. Disposed on
another side of the robot chamber 17 is a clean filter pod opener (hereinafter referred to
20 as the CFP opener) 21. The exposure chamber 13, the robot chamber 17, the vacuum
reticle library 19, and the CFP opener 21 are disposed in vacuum atmosphere.
[0015]
Disposed adjacent to the robot chamber 17 opposite to the exposure chamber 13
is a load lock chamber 23. The load lock chamber 23 is in communication with the

25  robot chamber 17 through a second gate valve 25. In addition, the load lock chamber




at nospheric air reticle library 35 through a first atnospheric air
robot 33. 5 [0016] Fig. 2 shows details of the reticle stage 11 and
the lifting portion 12 disposed in . .th . . The

reticl e%t’a ecoﬂmflg'céﬁ'%rb%@g&%g%sé‘%ﬁ;erg at'ﬁ%‘?ér‘tﬁ; %rli':'ggstiq‘:}sﬁé p a\'[’ee%g'l A
cooling nediumis circulated in the therngphoresis plate 37 a?ﬂ h h
thereby it iBispgssdautsidesthe dpachlockaharvrned 'fé‘nfﬁEF'ﬁt‘w%Fré‘?r REERT Phghrous
t hernrophoresis plate 37 is cooled in such a nmanner, m croscopic

cont am Aastord ghadsehetioair hebothed. mipkwrsediatgtathe BTick esrier mernpsd lol an
t he upper side of the thernophoresis plate 37 is a thernophoresis

oper at i 39 vhat 8bte 38TREdIgh] filg 0 Btrasi ghRAE airsolber y3.smal | .
[00171 9%05%13?!%“%' e stagg 11 ’iaiuga novabl e stage horizontally

novabl e by ao%'ji ge portion 41 (roughly illustrated). Secured on the
| owe? side ofP4fE reticle stage 11 is an electrostatic chuck 43.
Formed in the thernophoresis plate 37 below the el ectrostatic  chuck, .
43 is a fixeHiobRi shewssletailseoff theaatigristpest ﬁF“EBtﬂF‘?Jﬂgg'gt RRtERH theisposed in
el ectrostatic chuck 43 side. Formed at the center of the fixed blind
45 is arhobedRard tambasthat 20 allows EUV |ight to pass. [00181

The lifting portion 12 has a lifting table 47. The lifting table 47

i s disposed kp, rgﬂaetﬁgdeﬁﬁﬁhgrﬁﬁ&egpﬁdcﬂ@iQ'ﬂhé’ﬂnﬂﬂah@%s@@‘é@e t37e A cooling

t her nophoresi s plate 3 addition, the lifting portion 12 is

di sposed such that it can be positipned bel ow.th Lcle st.

T PThemadamng cimiaed 31 B EpoppBNeRe Hh ggernd ShbET 1| Sihof at a
shaft 49. The lifting 7 shaft 49 extends downward through the |

t heil Gophoedesersmipedtemagraties phden He tergaehoregisgplate SRS | fal§hdn such a
shaft 49 is a lifting mechanism51 that raises and lowers the lifting
shaft 4%anespasedsadpit heonltithtnang whabtes 48 i theatfeomoghemaboml®B8 BRaside.

measures a force that
Formed on the upper side of the thermophoresis plate 37 is a thermophoresis operation
area 39 where the amount of contaminant is very small.
[0017]
15 The reticle stage 11 is a movable stage horizontally movable by a guide portion
41 (roughly illustrated). Secured on the lower side of the reticle stage 11 is an
‘/:) electrostatic chuck 43. Formed in the thermophoresis plate 37 below the electrostatic
chuck 43 is a fixed blind 45. The fixed blind 45 protrudes toward the electrostatic
chuck 43 side. Formed at the center of the fixed blind 45 is a hole portion 45a that
20 allows EUV light to pass.
[001 8]
The lifting portion 12 has a lifting table 47. The lifting table 47 is disposed in
the thermophoresis operation area 39 above the thermophoresis plate 37. In addition,

the lifting portion 12 is disposed such that it can be positioned below the reticie stage

25 11. The lifting table 47 is supported at an upper end of a lifting shaft 49. The lifting




acts on the lifting table 47. This force sensor 53 is conposed of a
di stortion gauge, a 5 piezoelectric elenment, or the like. [0019] As

shown in Fig. 3, a,reticle 57 used,faqr ex r ! UVL,. d

Tn the SaetageRe Soviede braR teahs BRI e Ao e rar e
carrying device in such a manner that the reticle 57 is otectﬁd 9
both a reatidf|thediting shafothitda difdne aechanisay 5bdaat1@‘5(qﬁear'\é?f) grgthe lifting
referred to as the CFP) 61. The CFP 61 has a function as a protection
cover tshaft 491 oDaplbsed hethedifiiod sh&T 4D s n ddire sdn T &Ssthat measersp ieiores that
air. The reticle carrier 59 placed in the atnospheric air reticle

library | ifed Nerpieldred e 93k @RRIMRED Bt bdistdiEioh igadibe, a
at rmsphea?t?cérglﬂfeap% ngﬁa%%.dl'hgrhéaf trer,ea rreti él e carri eral IIE) regtderEl 63

i dentifies tPe reticle carrifer 59. The reticle carrier opener 31

opens 191§2RelerliG YPReRG OF ths ™y and thereby the CFP 61 is exposed.

The tenperature of the exposed CFP 61 is raised for around 2 to 3 C
by a tenperatf@®elconpensation | anp 45. The CFP 61 that has been
tenperature-raised is carried into the | oad | ock chanber 23 by the
second at nDspResHdwrRin Figolota P&idld 57hesestt fireexploatreowlty BLNA fsi petedjan ehe
valve 27 is open. The path fromthe reticle carrier opener 31 to the

| oad | OC%’“@E@{%@ aigg?éi‘ﬁﬁgi%éke%zc’f 20- AL APSPRELUtREd carfiRg UevideNint Hich a

| oad | ock r IS evacuated in the state that the

first gate valve 27 and _the secon te val ye, 25 are.cl.osed., W

the ' nt AT SR Pl 57 S eRoeranus b DitiaratriE a8l & tetll ier pod
vacuum state, only the second gate valve 25 25 is opened and the CFP
61 19 cdhereguifientrefetrne tvac tlorrCFBt6 16| &hkiEiPahly hana iynqties asak RIRFECYEPN cover
robot 1 5. In the vacuumreticle library 19, the CFP 61 that

accomModgh@srof ks thexBlie 57ahadtdeld-pesketel th@sphefid dir.st ored. The

reticles 57 are kept at a predeterm ned
The reticle carrier 59 placed in the atmospheric air reticle library 35 is carried to
the reticle carrier opener 31 by the first atmospheric air robot 33. Thereafter, a reticle
carrier D reader 63 identifies the reticle carrier 59. The reticle carrier opener 31 opens
15  the reticle carrier 59 and thereby the CFP 61 is exposed. The temperature of the
exposed CFP 61 is raised for around 2 to 3 oC by a temperature compensation lamp 45.
D The CEP 61 that has been temperature-raised is carried into the load lock chamber 23 by
the second atmospheric air robot 29 in the state that only the first gate valve 27 is open.
The path from the reticle carrier opener 31 to the load lock chamber 23 is in clean

20  atmospheric air,

10020]

In the load lock chamber 23, the CFP 61 is evacuated in the state that the first
gate valve 27 and the second gate valve 25 are closed. When the interior of the load
lock chamber 23 becomes a predetermined vacuum state, only the second gate valve 25

25 is opened and the CFP 61 is carried into the vacuum reticle library 19 by the vacuum




tenperature by a tenperature adjustnment nmechani sm (not shown). The
reticles 57 5 accommpdated in the CFP 61 are identified by a reticle

| D reader, 67._ The identified reticles 57 acconmmodated in the CFP 61
are car fPR¥ Yo the CFP opener 21 by the vacuum robot 15. [00211 In
the CFP opener 21, the CFP 61 is opened and thereby the reticles 57
are 10 exposedhe Macyuh sregiplsolibrapnt 9. ke SHBv ithatFF‘bc.onlf,“ogﬁgscfﬁp ggmple
carried to the CFP opener 21 is placed on a CFP stage 69. The CFP 61
i's conpas@shdffiva eAMRls BEMBestofdd.andha baides BEnber KEBt #As ashrseténmined
Fig. 5 by lowering the CFP stage 69, an outer circunferenti al

porti O”tgﬁng%ﬁgur%‘i’l\s{)\?ra MEAD&LtuF dcfustPekE Gndbhais hOGHItNEn SBHYDEMhé Treditieans 7

upper en supporting nenber 75 and thereby a reticle 57 is

exposed. [00221 In this di ment ,..di sposed bel g :

i s aSreREFYARRIAISEr Bs p@EPnB?ﬁet'Hﬁ?t'fg‘?‘cg-Bélai beﬁg%apqvé%ﬁﬁre -g?%tr%h@eﬁgfmd
reference mcroscope 79 detects pre-alignnment marks 57a forned on a

| ower suefideesdhceommpilated i6The BFD6YIRre KrGigg o be 5P GD8Ne0OF ey thogagyym
the CFP stage 69 and transparent wi ndows 73a forned in the base

menber 3poMss.a result, the CFP stage 69 is driven and thereby the
reticle 57 is pre-aligned. At this point, by detecting a reticle ID
such as a bar§8 formed on the reticle 57 through the transparent

wi ndows 73a d e base menber 73, the reticle ID can be identified.
[00231 25 The reticle 57 that has_been pre-align is.carried ont

the 1ifting tadhe @7 Bpeidie?!.othe %Eﬁ’%é BoPPSHH ?L”%qB?reEHaté‘ﬁdregF% RIS
81 a of a carrying arm81 of the vacuumrobot 15 in the state that

t he 10et iesdpes&l. i s pl aced on the base menber 73 of the CFP 61 as shown

" In this embodiment, as shown in Fig. 4, the CFP 61 carried to the CFP opener 21
is placed on a CFP stage 69. The CFP 61 is composed of a cover member 71 and a base
member 73. As shown in Fig. 5, by lowering the CFP stage 69, an outer circumferential
portion of the cover member 71 is locked by a locking member 77 at an uppert end of a

15  supporting member 75 and thereby a reticle 57 is exposed.
[0022]

() In this embodiment, disposed below the CFP stage 69 is a reference microscope
79 that pre-aligns a reticle 57. The reference microscope 79 detects pre-alighment
marks 57a formed on a lower surface of a reticle 57 through through-holes 69a formed

20 in the CFP stage 69 and transparent windows 73a formed in the base member 73. As a
result, the CFP stage 69 is driven and thereby the reticle 57 Is pre-aligned. At this
point, by detecting a reticle ID such as a barcode formed on the reticle 57 through the
transparent windows 73a of the base member 73, the reticle ID can be identified.

[0023]

25 The reticle 57 that has been pre-aligned is carried onto the lifting table 47 of the




Fig. 2. Thereafter, as shown in Fig. 6(a), the lifting shaft 49 is
raised by the lifting 5 nechanism 51 and thereby the base nmenber 73

is placed on the upper surface of the_lifting tahle r :
t he end “@1*'1'%8?@}0“81%0 Y 8 eé‘éﬁgf(raeétteé@tlﬁr%rﬁ ?a\ﬁrey"?f'gg'g" f‘e%e \/égu'?rf'd’g%ﬁh n
Thereafter, as shown in Fig. 6(b), after the end effecter_8la has _
been rettheataselthat\thd retirie hé i4 placeth gndhabasemember JRetdhe £ that ebgwn in
t he base nenber 73 and the reticle 57 are lowered. In this state,

the retigd e stage 11 is noved i mediately above the reticle 57 by

t he guide portion 41. Thereafter, as shown in Fig. 6(c), the lifting

shaf t 49 15 raised by d NEolh i Bg. GHBCHARIAME bnalthes elanbe BY thé ifting

sucked onto t ower 'surtface of “the electrostatic 15 chuck 43 of

the reticle stage 11. In other words, ep.the el ectrostati
L br neme @IS Bhensk HEEIRE HE TRUTPE: &3 8 Pleeh o eniet PR of dhe

sucking surface 43a of the electrostatic chuck 43 through the base
menber A3tk tilile 47. f Bk ngrasalt] theddnd effectepBén is sepdrated Bpm He b Prmber
57 is sucked onto the sucking surface 43a. [0025] 20 In this

embodi mept, a pressing pressure at which the reticle 57 is pressed
onto the sucking surface 43a of the electrostatic chuck 43 is
detected by tﬂﬁ &orce sensor 53 and the reticle 57 is pressed onto

t he sucking dHP#%ce 43a with predeterm ned pressing force. Thus, the

reticl 7 n rel r n Ki r
eticle 57 can be securely pressed onto t%gg eﬁggtgg

i 1f a}_ﬁ:e 433an }%‘tFegted
det er i nedT'eseafier, 2% sheu dafideb(blaafteh (8)has; RS :

reticle stage 11 is noved toward the fixed 10 blind 45 by the guide
por tipon whi. liffikgishaforyist loevetmaisendrirdreby 18 base emhen 7Bhand ithe refifle 57 are

lowered. In this state, the reticle stage 11 is moved immediately above the reticle 57 by
the guide portion 41.
Thereafter, as shown in Fig. 6(c), the lifting shaft 49 is raised by the lifting
mechanism 51. The reticle 57 is sucked onto the lower surface of the electrostatic
15  chuck 43 of the reticle stage 11. In other words, when the electrostatic chuck 43 is
turned on in the state that the reticle 57 is being pressed onto a sucking surface 43a of
f) the electrostatic chuck 43 througﬁ the base member 73 by the lifting table 47, the upper
: surface of the reticle 57 is sucked onto the sucking surface 43a.
[0025]
20 In this embodiment, a pressing pressure at which the reticle 57 is pressed onto
the sucking surface 43a of the electrostatic chuck 43 is detected by the force sensor 53
and the reticle 57 is pressed onto the sucking surface 43a with predetermined pressing
force. Thus, the reticle 57 can be securely pressed onto the sucking surface 43a with
predetermined force.

25 Thereafter, as shown in Fig. 6(d), the reticle stage 11 is moved toward the fixed

10




table 47. [0026] Thereafter, as shown in Fig. 6(e), the reticle

stage 11 is noved to an exposure 5 position i mediately above the
fixed blind 45 by the guide portion 41. At this point he ace .
bet ween hlind 4oethes gridaRoréen die TBYS. QY Hie g ﬁ@bﬁbggr's é%?f’ﬁctged'ﬁmg

the fixed blind 45 is as small as around 1 mm EUV light L enters
froma hable 47ortion of the fixed blind 45. Exposure is perfornmed by
EUW light L reflected fromthe reticle 57. [0027] 10 On the other
hand, the bas{gomnber 73 on the lifting table 47 is collected by the
end effecter 8la.” The carrying arn181 carries the base nenber 73 to

e e oot AT U B VIO, o, R 208

t hat has been fter, as shown in

Fig. 7, when the CFP stage 69 is rai sed the cover nember 71 and t he
base Snentmsitionginanedistebugheve theofixeshbied 4R Dhtheagpidgrpsiondd - 14t His ‘point,
thereby the interior of the cover nenber 71 and the base nenber 73

are sealwd.spds Betwiees thd |ovidiaubfase ofremdoeticle3s Aand tie upparerurfasaing the fixed
are prevented frombeing contam nated. [0028] After exposure has

been conp| %Itﬁrs a IFﬂearBGfu 46l rﬁrrpn EUK)ng‘h?t_'e@n{é?s $toRd8 hble pSrtioADf the fixed
repl ace anot retic | owering the CFP stage 69, the

base menber 73 i S Iovvered sgpa d fro {1 g&r@g 71 of
the CFP WNd(¢hi £XBPsHTe ‘%B‘?r? ﬁ‘g‘éﬁﬁ/ﬁ Ibhe s & f? %%el A F 57 5
except that there is no reti cI e 57) and then the base menber 73 is
carried onto [0A@7)ifting table 47 of the lifting portion 12 by the
cafrying arm81. [0029] 25 After the reticle stage 11 is noved above
the {lg fting t@pkige dther hBnd, e Hask endritadr A3nen tHel liviagaahlenteis coBectediby the
contact with the reticle 57 sucked by the electrostatic chuck 43 of
end effecter 81a. The carrying arm 81 carries the base member 73 to the CFP opener
21 and places the base member 73 on the CFP stage 69 that has been lowered as shown
in Fig. 5. Thereafter, as shown in Fig. 7, when the CFP stage 69 is raised, the cover
member 71 and the base member 73 are brought into contact with each other and
15  thereby the interior of the cover member 71 and the base member 73 are sealed. As a
result, the base member 73 and the cover member 71 are prevented from being
() contaminated.
[0028]
After exposure has been completed, when the reticle on the reticle stage 11 is
20  replaced with another reticle 57, by lowering the CFP stage 69, the base member 73 is
fowered and separated from the cover member 71 of the CFP 61 (this state corresponds
to the state shown in Fig. 5 except that there is no reticle 57) and then the base member
73 is carried onto the lifting table 47 of the lifting portion 12 by the carrying arm &1.

[0029]

25 After the reticle stage 11 is moved above the lifting table 47, in the state that the

11




the reticle stage 11, the electrostatic chuck 43 is turned off. As a
result, the reticle 57 is placed on the base nmenber 73. In this

state, the reticle 57 .is carri - R 43 of
carryi ng°@s¢ megber @HB\ﬁﬂnﬁaﬁ{ Hf(g.thg,réﬁ%gggg 59%%&@&7{%&?/%&%'@%82%&%3

5 the CFP stage 69 that has been | owered. B raisipg t he CFE §L.298 e 57
69, the theveticlersinser! 1. 2he gleqtreHatip seckhAAtierurnad - s I8P % 'S
brought into contact with each other (refer to Fig. 4; ~and t her eby

t he CFP i6biddeat oratkobamsaieesbdrhes.r dhitbises®®, ithe setifledd 7 j0oawied tontheneFP
f oregoi ng enbodi nent, after a reticle 57 is placed on the lifting

table 47 hEe CANiNG BEmaNM 81.shbRA ik elgl 6| thesidgendmber 3 iwopleckd on
above thoé}%#q‘%?r? t%b?e‘ru and then the lifting table 47 is raised.

As a result, the reticle 57 is sucked : I

el ectr oshg(GrR SEarﬂ,?c{é gt gﬁs ;ﬁge” IXfEFefe Bg{!' %%'e'*%.e ihug?g‘étjﬁ%’aggtcgglere Ef}’nber
can be quickly and accurately sucked onto the | ower surf,aﬁ:]e %f tE,lhe ‘
el ect r osTlatnd:thethask ME@NbEOTRANthe EPI6] FeHEPug A cYltaddVifheaetprcafer
al i gnnment accuracy of the carrying arm 81 of the vacuumrobot 15 is

| ower t hL%rFi%hﬂ aharth&epy @he @Ff ghneattacasreurodaiesttheraifle 571s sealetl-f fi cul t
to cause the reticle 57 to be directly sucked onto the | ower surface
of the el ect r[aﬁggllti ¢ chuck 43 using the carrying arm 81. However, by
causing the reficle 57 to be sucked onto the |ower surface of the

el ectrostatic chuck 43 through the Lifting. tabl. £ efd

57)Jcan be sec‘ﬂrtBFﬁo@BE‘IE'QcF"%?ﬂqﬁmFH% alft(%\élrelgcul? ?2&%"0 &g tﬁg%ggggtt'ﬁ{sa? Lete??: by
chtck 43. [0032] In the foregoing enbodi ment, when the reticle tag\eh
11 10 nothedtatrgingrermeghdbereticlpsigei Idns menedabeve thplitivgtaplset 4 S fen the
surface of the reticle 57 and the upper surface of the fixed blind

45 i's as)igiBlthbies AK0EREd]L ATk rdSwis the netidie 5@xposdies oivvitbe lower §usfaes of
difficult to cause the reticle 57 to be directly sucked onto the

| oner suyface_ of .t.he t UEK 4 dStdrdtiee 6@rdayi lquickly
arm 81. q‘i’/‘-etF?St?}&C %@C%n? t(8 ﬁe‘[hfgzgﬁéci}egtﬁlage ‘

and accurately sucked onto the lower surface of the electrostatic chuck 43.
[0031]

15 In other words, since the vertical alignment accuracy of the carrying arm 81 of the
vacuum robot 15 is lower than the horizontal alighment accuracy thereof, it is difficult to
cause the reticle 57 to be directly sucked onto the lower surface of the electrostatic
chuck 43 using the carrying arm 81. However, by causing the reticle 57 to be sucked
onto the lower surface of the electrostatic chuck 43 through the lifting table 47, the

50  reticle 57 can be securely sucked onto the lower surface of the electrostatic chuck 43.

[0032]

In the foregoing embodiment, when the reticle stage 11 is moved to the exposure
position, the space between the lower surface of the reticle 57 and the upper surface of
the fixed blind 45 is as small as around 1 mm. Thus, in the exposure device, it is

25 difficult to cause the reticle 57 to be directly sucked onto the lower surface of the

12



11 above the lifting table 47 and causing the reticle 57 to be sucked
onto the lower surface of the electrostatic chuck 43, the reticle 57
can be securely sucked_onto the | ower s§rfa e of tPe electgfs%%gkc 2qe
chuck 4ZledropaigThurk 48 psinh e Lo 8l meHPWEYRT PR MRS IS 'SHs e 5729
i s being used for exposure, the cover nenber 71 and the base nenber

73 of tHe GFvebthedlifting]tebledd anddt tresislythehweticlent 21tp dre sckedeonigvide lower
menber 71 and the base nenber 73 is sealed. Thus, while the -1

reticle &faks JPahaGIdsREtdtRr cHiROFY e reticlei S @ah dre sdcurdly sOFRed bnoanhe
be securely 10 prevented from being contam nated. Since the interior

of the P 61 1s e he risk of which the reticle 57

IS contgﬁ#ﬁ%?ﬁﬁmfgﬁbgﬁ§gﬁ%§#h %gﬁgﬁékEnbodinent) Fig. 8 shows a
substrate carrying device according to a second enbodi nent of the

pr esént inved@&ﬁﬂ. 15 [0034] In this enbodinent, sinilar portions to
those in the first enbodiment will be represented by simlar

ref erence nurnetid Srageing leeiboditeeat, Mdile des catiqe s htihg Used dor exRagure, the
In this enbodinment, the reticle stage 11 has a coarse noving stage 83

and a finger ARKIHY 112RhE 18 bagD mdhhes AT SE tRDTFP G 154rR0elo&d hsd mharaby ehe
in the horizontal direction. D sposed below the coarse noving stage

83 15 LN dd | bl 8Baaled e
act qut grlﬁﬁljor?%fggélcggﬂt 'I%S reEAHt Qﬁf?@bgsezn?e%%%tﬁ is ?ealel_che%gm%s, while th

the Tine noving bl'e 84. i ne

moving table 84 is novable in the horjzontal di{ectgﬁ% ggd th% |
vey ti cal redilee? iipnbeingl uset afoantPashrea thRoFe it af The 4né. OFi a8y Pensegurely

sitle surface of the fine noving table 84 is a noving mrror 25 86
t hat) greasidv@sed hieopoHetrigorrontarhinatdd. neSimowi thy tintsrier 84l thex &P ofl ais not
| ower side of the 13 fine noving table 84 is an electrostatic chuck

43 whose SuakindedS Wd AGEoARRIch 3&&€feticle 57 is contaminated is very low.
(Second Embodiment)
Fig. 8 shows a substrate carrying device according to a second embodiment of the
present invention.

15 [0034]

In this embodiment, similar portions to those in the first embodiment will be
f) represented by similar reference humerals and their detailed description will be omitted.
In this embodiment, the reticle stage 11 has a coarse moving stage 83 and a fine
moving table 84.
20 The coarse moving stage 83 is movable in the horizontal direction. Disposed
below the coarse moving stage 83 is the fine moving table 84 through a Z actuator 85.
The Z actuator 85 raises and lowers the fine moving table 84. The fine moving table 84
is movable in the horizontal direction and the vertical direction and rotatable on a
horizontal plane. Fixed on a side surface of the fine moving table 84 is a moving mirror

25 86 that measures the position of the fine moving table 84. Fixed on a lower side of the

13



downward. [0035] In this enbodinent, a drop prevention portion is
di sposed on each side of the 5 electrostatic chuck 43. The drop

prevention portion has a drop preventio er, 87, a_ hol di ng menpe

b6 and fine B1osinse SHUmEY 5607 JRGI QRIS SPTORC BHOT e ARey e o Bed T3 aces
rotatably disposed around a supporting nenber 91 fixed on each side

of the |dowerwagdrface of the fine noving table 84. The hol ding nenber
88 is fornmed in a pin shape and fixed on each side of the | ower

surface 10 oﬁob@? coarse noving stage 83 such that the hol ding nmenber
88 faces downward . The holding nenber 88 on one side pierces into a

t hrough- hol e lgﬁgég@ﬁwe&r} ngé%g%ve%}s!q N drha#?'s? d%ﬁmsa-di‘%nr@dcﬂaﬁ@e of the

menber 89 is a pi'n and on eac si de surface of
the CFP 61 such that the release nenber 89 faces u%mard. 0036 %? g7
Fig. 5 steseosiriicarhuekdi- t Abe g e PRVEVERR POHIHeTe? “EF PHRYENHRIHAIMPEr 57,
prevention nmenber 87 has a "]" shaped body portion 87a. Formed at an
end porti Boldofg tmbmbandg, put 4 rdeas@taemhet B2 el ectrostati ¢ chuck 43

side is a holding nail 87b. Forned at an end portion of the body

portion 87a Om)et @?%Qﬂﬂ@\%ntti%nsidi%tié 87 iPrReahbY BRpbidN aboithd Aheushdting
prevention nmenber 87 has a toggle nechani sm 20 conposed of a hinge 92

and a coil spri .93, The dro vent - b8 d gt
. . i@ E 14 @t Th
t wo p05|WFW% rgﬁg@ﬁ%i8?58?@8§@d&{§mcﬁh%ﬁqﬂg§§?§ét§% ?he ho ﬁig ©
menber 88 side. In this enbodinment, a lower end of the coi h i ri n(%1 "
gjsli s fikadingtmampbesxBfds fRsMerdn agra shape apd e @nGRch RiclerRyI e g”v?faﬁ rrace
and an upper end of the coil spring 93 is fixed at a fixing
por timn Skhahoueetmevihi RggedB s&h ha0 8 hddingnmembsr Ribacts ontnwasg . The
shown in Fig. 10, a reticle 57 is sucked to and rel eased
holding member 88 on one side pierces into a through-hole 84a formed in the fine
moving table 84. The release member 89 is formed in a pin shape and fixed on each
side surface of the CFP 61 such that the release member 89 faces upward.
[0036]
15 Fig. 9 shows details of the drop prevention member 87.
The drop prevention member 87 has a "' shaped body portion 87a. Formed at
,-KD an end portion of the body portion 87a on the electrostatic chuck 43 side is a holding
nail 87b. Formed at an end portion of the body portion 87a on the opposite side is a
pressing portion 87c. The drop prevention member 87 has a toggle mechanism
20 composed of a hinge 92 and a coil spring 93. The drop prevention member 87 can be
held at two positions of the electrostatic chuck 43 side and the holding member 88 side.
In this embodiment, a lower end of the coil spring 93 is fixed at a fixing portion 87d on
the base of the holding nail 87b and an upper end of the coil spring 93 is fixed at a

fixing portion 94 above the hinge 92.

25 [0037]
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fromthe electrostatic chuck 43. First of all, as shown in Fig.
10(a), when the lifting table 47 is raised, the rel ease nenbers 89

di d on both the sides of the b 7 the lifting,t
4778 ar e | ndeFtiEETHRTE R AR VBORT HSnLOaT b7 Chds Pl bl 8 Fated

menbers 87 and thereby the drop prevention nenbers 87 are rotated
out war d.frdnmtheheisctsosabtas chiuve 43eticl e 57 placed on the base nenber 73
is pressed onto the |l ower surface of the electrostatic chuck 43 and

sucked by thej6l ecil,astown Bhgkt &), whantthidifsiqtable #ids roved, thadslease
of the holding nenbers 88 fixed to the coarse noving stage 83 are

posi ti oned near I i f r revieatl 47
Tember o REBToOETEPorie BAERE, B, BAEL ER%e Bige Rlerlh T SIRTIRRG h0R
table 47 is lowered and thereby the P?Fe menber gS of the qu q% bSeh
ret r &ct @k MPREEAATOLhe bedy SREGENS S arpigthe14PR)PreYaIL O MR Fg2t Qb€ Py
84 is raised by the Z 15 actuator 85 and thereby the | ower ends of

t he hol dheigiropnirereant®d presmrs 187 preesstitegl opovardonky 8vie sédtet fee dedge 57
prevention nenbers 87, causing the drop prevention nenber 87 to be

rot at ed pﬁaﬂ:eHhﬁw ehEBLEOHMbG EhUChrék3eSidtheo thEUSwert hiaTarel ¢l thg elattrsstatic
87b of the rop prevention nmenbers 87 are |ocked to the outer

circunference_ of the reticle b7 h C S i

and tner Bl eRGTH KFE Pk T sfupBHEBE gt 48y rREFear BarT KaEinin of ihe
Fig. 10(d), the reticle stage 11 is noved to an ex% sure Qosi%ion th
ng t he hypiee mABbEEWSE Head P dHg ERrih&RR SFRAR g%fﬁbP‘é 'donefr dear the
adf usted by the Z actuator 85. After the upper and | ower positions

of tilne fregimPpbnnt Bk ef 8de Happeprebeemnadpudesdd’.exposure is

performed. 25 Thereafter, as shown in Fig. 10(e), the reticle stage

11 is placed jggoye the lifting 15

Thereafter, as shown in Fig. 10(b), the lifting table 47 is lowered and thereby the
base member 73 of the CFP 61 is retracted.

Thereafter, as shown in Fig. 10(c), the fine moving table 84 is raised by the 2

15  actuator 85 and thereby the lower ends of the holding members 88 press the pressing
portions 87c¢ of the drop prevention members 87, causing the drop prevention member
~ 87 to be rotated on the electrostatic chuck 43 side. Thus, the holding nails 87b of the
drop prevention members 87 are locked to the outer circumference of the reticle 57
sucked by the electrostatic chuck 43 and thereby the reticle 57 is held.
20 [0039]

Thereafter, as shown in Fig. 10(d), the reticle stage 11 is moved to an exposure
position and the upper and lower positions of the fine moving table 84 are adjusted by
the Z actuator 85. After the upper and lower positions of the fine moving table 84 have
been adjusted, exposure is performed.

25 Thereafter, as shown in Fig. 10(e), the reticle stage 11 is placed above the lifting

15



table 47 and then the lifting table 47 is raised, causing the rel ease
menbers 89 di sposed on both sides of the base nenber 73 of the CFP

61 to be inserted into the bod ortion 87a e dro

menber s t@e 47 Fed HR. thy %'”Ertébén 'Bﬁa'ﬁ%%b%uémg%? Ben%%se g;{ngfegﬁﬁls%sed
outward, and thereby the reticle 57 to be released fromthe drop

prevent icarboth sitestvditise Base hemwerl 73 lof theh(-EP Bhibo 8F hesertedting %‘&r@dé(fﬁo&?”s
as the first enbodi nent can be obtained. However, in this

enbodi mex, ’ofsﬂh@Ctﬁ‘oF)Qﬁe\F@ftio@ﬂ @emberugkethdaythehirop| Erevaramnatien behu 8K 3be
is held by the ho ng nails 87b of the drop prevention nmenbers 87,

the reticl %?'f? Hﬁﬁaﬂd gn&Qhgr%%vrtﬂleyragagvﬁtt@%ef FMs88 Gt S8Rl dpbp prevention

dr oppi nd°™ si nce rop prevention nenbers 87 are
rotated by the holding nenbers 88 and the rel ease nenbers 89, the
rel i &bi IMéyberarB7be i nproved in conmparison with the case that the
drop prevention nmenbers 87 are rotated using electricity or fluid.
(Exposur e Devjog4«olof Enbodinment) 15 Fig. 11 is a schematic di agram
showi ng an EWV light Iithography systemin the exposure chanber 13

shown in Fi g.n Ipis! é}nsmlﬁeﬁﬁb@@ (R effbtnhd @fe pEsttdrobsditrent kas dd obtaived.
first enbodi ment w | represented by sinilar reference nunerals.

In thi Sﬁwq%ghgﬁﬁgé %WZR?SH]'"%% 03LL L [t ;Quckfngﬁfgre?ectr%'s%tll 'cglt]Ek |4§ is

used. E S ranglng rom 00 nm

enbodinment, it is preferred that EWV |ight have wave %Z gﬁhs ra Qﬁé b

from 1 theld by shmBoBinchRRilssS B 6f Era ToR RAMYEIaNSMERIDEF P bd By CHR ff’g‘ €

optical system 101. The inage optical system 101 forns a reduced

i mge ofseaurmedt prevented flor etdiddrealb7droppmonaf er 103. [ 00411 25 A

pattern with which the wafer 103 is irradiated depends on a

reflection tﬁneadd}t@on, since the drop prevention members 87 are rotated by the holding
members 88 and the release members 89, the reliability can be improved in comparison
with the case that the drop prevention members 87 are rotated using electricity or fluid.

(Exposure Device of Embodiment}
15 Fig. 11 is a schematic diagram showing an EUV light lithography system in the
exposure chamber 13 shown in Fig. 1.

P in this embodiment, similar portions to those in the first embodiment will be
represented by similar reference numerals. In this embodiment, as illumination light for
exposure, EUV light is used. EUV light has wave lengths ranging from 1 to 400 nm. In

20  this embodiment, it is preferred that EUV light have wave lengths ranging from 1 to
around 50 hm. A projection image is generated by an image optical system 101. The
image optical system 101 forms a reduced image of a pattern of a reticle 57 on a wafer
103.

[0041]

25 A pattern with which the wafer 103 is irradiated depends on a reflection type
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reticle 57 placed on a |ower side of the reticle stage 11 through the
el ectrostatic chuck 43. The reflection type reticle 57 is | oaded and

| oaded by th bot 15 d h
emboal nERRIEHGP FFILEE Poerah P 9 HEC JaLdEAoBobt o 4 Aeirssotic phuck

wafer 103 is placed on a mafer stage 105. Typically, the wafer qﬁg&
5 exposeth. badedrefictidre teree petisiart 7nit legded [6@94%'0&%%41&% PEVVAHYHL T d1 5
as illumnation Iight for exposure has lowtransmssivity to air,

opti cal Qatfibddhivuph fofdgaimdEdhibodithéntpéhs eifiustsatiur pﬁuheleacbymarmuusnls
chanber 106 evacuated by an appropriate vacuum punp 107. EUV |i ght

s genergt el DY del pser 118 BIAKIR o haVasp ke, 10Ee ThBRelly, Rhasireii 03 s

ray source is‘conp I'aser source 108 (that operates as an
ex0|t|ng |l i ght source) and a xeno s supply deV|ce 109. The

| ased- plagraekbassd Ab éﬁﬂ?écg gﬂ%ﬁed by a vacuum chamber!| 10. EW
| ight generated by the |aser-plasma X ray source passes through a

w ndow 111 of{00#H2] vacuum chanberl 10. 15 [0043] The | aser source 108
generates |aser |ight having wave |engths shorter than those of

ul traviol et |djghd eyviight as&s aS AlmsiAatloMBghsfdraxpexanpha @wYk@hsaseivity to
or an exciner |aser. Laser light emtted fromthe |aser source 108

d d a-va m_cnampe
S uoonenR e Gntaf pkh W Alon GO FYiar? Hab a8 LUABLAAAPEF Habhdm, chamber

non ga suppl'y is irradiated 20 with

t he condensed |ight. Wen the fl ow of xeno irradjate
Lﬁ;er | i ¥ evqu@tged|ba/se§} aﬂ’ﬁ’fgﬁf'a@d@’ﬁ?we‘?ﬂm@/qﬁg Eslj\zgﬂlatr'ls&gger g%(y\%y a iaser-

sma to occur. Wen the energy state of nol ecul es of xenon
excitoed pigsmh& tagseurar opbke 1a5e&pllasmaehea\gyotgggtsecommﬁgpdﬁsa @pewrce 108
light are emtted. [0044] 25 A parabolic mrror 113 is di sposed near
a Xxenon @Ras &HHraRkOR} ROkc®Rg [IdHe solifce) and a xenon gas supply device 109. The
laser-plasma X ray source is surrounded by a vacuum chamber110. EUV light generated
by the laser-plasma X ray source passes through a window 111 of the vacuum
chamberi10.
15 [0043]
The laser source 108 generates laser light having wave lengths shorter than those
KD of ultraviolet light. The laser source 108 is for example a YAG laser or an excimer laser.
Laser light emitted from the laser source 108 is condensed and a flow of xenon gas
emitted from a nozzle 112 (supplied from a xenon gas supply device 109) is irradiated
20  with the condensed light. When the fiow of xenon gas is irradiated with laser light, the
laser light sufficiently heats xenon gas, causing a plasma to occur. When the energy
state of molecules of xenon gas excited by the laser drops to a low energy state,
photons of EUV light are emitted.
[0044]

25 A parabolic mirror 113 is disposed near a xenon gas emission portion. The
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parabolic mrror 113 condenses EUV |ight generated by the plasnma. The
parabolic mrror 113 conposes a |ight condensing optical system The

parabolic mrror. 113 i di,spose t | .0t r i
mat ches Qaﬁgoﬁ'ﬁswrir%rn]ﬁ SONE Se)%eﬁ%‘?l g‘}é @%rdet%rlétl{yggﬁP%]hﬁheﬁﬁgzg%/rgbo“c
112. EUV light is reflected on a lam nate fil m of gﬁeﬁparaQolic 5 13 i
mrror IMBraint ¥ eaResesa dghtieprdangng PPYa! SYstehr g PR RG ISl A1kt 3 18
of the vacuum chanber 110. The condensing mrror 114 condenses EUV
| i ght andlspesklecich that tte fohes poief Ineetly omtthgsetheepdsitien B whithyxgpngihgas is
is reflected by the condensing mrror 114 and illum nates a

predet ergg,ned (AghtchOMootle iR, 1 EltJVQﬂgﬁt Rl reflebredtdies 1WAIMES: filh@f the parabolic
parabolic mrror 11 3 and the condensing mrror 114 conpose a

| i ghting system of ,the, device, 10 [0045 iCl e:.5¢7

| o iat R Ehatd FEENEG P SOBR IOt Tand 14 isEihid RuroulFFLBE thg yecuum
that forns a pattern. EUV light is reflected on the reticle g?, .

causi ng damberhHl. {Toe epndepsingaptierr | 1 4rangeses kb lighhand Jatleds dcfedhe
the wafer 103 through the projection system 101. is The inage

optical syséesn yfelraaerosdi NGUY dighhiis reffbadd tenthd sondarpomethiubr fiddr and
reflection mrrors that are a concave first mrror 11 5a, a convex

second S RveXortiBhr &F te FQiclel 7€, irABthe? wHdEAYIRe parabolic
fourth mlp%ﬁat 1a5@?d%ae(r:lﬁ o}ﬂ %%ei mrrors 1f5a to 11 5d has a

lam nate filmthat reflegts EUV. I 00461 _ ,.20.. j ed
byythe rBHT21 B 53 e coRRe T IoF 0 F sePBe by BRUTT Vg Al hELeAG o2
to’the fourth mrror 115d and thereby a reduced i mage (for exanpl e,

the 1$i ze of [0045] 1/5, and 1/6 of the original inmage) of the pattern

of the reticle 57 is formed. The inmage optical system 101 is

tel ecentric ofhd AficienSWBasSh temipass fim 103 refleley EUTHight ebd al absbiption pattern
supported at least on the X - Y plane by the novable reticle 25

stage 1 L . Jhecngfer pdu QR 15U YBROTL Rfleliq IdhriHIakEE STAGRuing TUNASL to
IS m)vabllaé pr efeérlyg’[)l yp f%
be "patterned”. The patterned EUV light reaches the wafer 103 through the projection
system 101.
15 The image optical system 101 according to this embodiment is composed of four
reflection mirrors that are a concave first mirror 115a, a convex second mirror 115b, a
f.f) convex third mirror 115¢, and a céncave fourth mirror 115d. Each of the mitrors 115a
) to 115d has a laminate fitlm that reflects EUV light.
[0046]
20 EUV light reflected by the reticle 57 is successively reflected by the first mirror
115a to the fourth mirror liSd and thereby a reduced image (for example, the size of
1/4, 1/5, and 1/6 of the original image) of the pattern of the reticle 57 is formed. The
image optical system 101 is telecentric on the image side (wafer 103 side).

The reticle 57 is supported at least on the X - Y plane by the movable reticle

25 stage 11. The wafer 103 is supported by the wafer stage 105 that is movable preferably
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inthe X, Y, and Z directions. Wen dice on the wafer 103 are

exposed, a predetermned area of the reticle 57 is irradiated with
EWV |ight he,lighting s m reti d fndr thes wakebxdf3d, a
are nmovéed %aﬁ(ngx' Fﬁg ;anléee&%bgi calwrts?%stcg% (idrgltﬁat a rpredeterm’ ned
speed corresponding to a reduction rate of the | e _opti.cal. stem
101 . 5 predesermined gaga eb Hegrticsed £ & irfadiated "‘i"i‘ %@gg*étdg‘{ hheal'gf%g system.
predet erm ned exposure range (dice) on the wafer 103. [0047] It is
pr ef er r emhet feéitlevieand hiee wafeer1 0B0&rei moeschasaitst the inaggiopbicaletyskunilfd & 2
partition 116 to prevent gas that occurs in resist on the wafer 103

from adversakymih@d 3bEEF tég pbRging ol Dfedluddorb fatt of iHe ithgefodthal sysege 101.
optical system 101. The partition 116 has an opening 116a. The wafer

103 is irradiated with EUV [ emtt j :

thr otigh 1A OBEPHEr BB FEHEM T eSSt L B ifernilhed PhodspE range ice)

evacuated by a vacuum punp 117. In such a manner, gaseous inpurities

t hat ocourtherwaferek®st irradiated with EUV |ight can be prevented from

adhering onto the mrrors 11 5a to 15 115e or the reticle 57. Thus,

t hese opti calloperif or mance can be prevented from deteriorating.

[0048] |In the exposure device according to this enbodi nent, the

reticle 57 cap iﬁrﬁéﬁ%wﬁw WHGKER Qate Tde id QwBbsalIrif aRedBposdie behind a
c .

el ectrostatic ¢ Thus, an exposure 20 device having high
reliability can be obtained. In addition, sinc ' [

paS ried W%/"E‘Wé 18 By ARMENE S ¢ aF U U rr]ea,:sq er\'/ittﬁg,vgag%ghgt @nglagld\ﬁeése[y
obtained with high yield using the reticle 57 that is |ess .
contidni naffesting (tBe ppiteneht T (o DbaE of g9 srrdst ortih a1 - 23 hepartition 116
present invention has been described with the foregoi ng enbodi nents.

19 has an opening 116a. The wafer 103 is irradiated with EUV light emitted from the

mirror 115d through the opening 116a. The inner space of the partition 116 is
evacuated by a vacuum pump 117. In such a manner, gaseous impurities that occur in
resist irradiated with EUV light can be prevented from adhering onto the mirrors 115a to
15 115e or the reticle 57. Thus, these optical performance can be prevented from
deteriorating.
- [0048]
| In the exposure device according to this embodiment, the reticle 57 can be
securely sucked onto the lower surface of the electrostatic chuck 43. Thus, an exposure
20 device having high reliability can be obtained.

In addition, since the reticle 57 is carried by the foregoing substrate carrying
device, products can be obtained with high yield using the reticle 57 that is less
contaminated.

(Supplementary Description of Embodiments)

25 The present invention has been described with the foregoing embodiments.
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However, the scope of the present inventionis not limted to these
enbodi nents. Instead, the present invention may be enbodi ed for
exanple in the follow ng_nodes. [00491 (1) In _the foregQin .
embodi meAeweverh&he £6@P%PF IHE cPres fid P’B’Fﬁtt‘ig'?)ds i lfrf’%é)otf) ﬁﬁég gnhpdprents.
prevention menbers 87 is kept by the toggle nmechani smusing the

hi nges 9@istad, theherasent inypntiomsnd3bevas hogdiadfdrf ample i thedoliguing modes.
exenplified in Fig. 12, a permanent nagnet 95 may be secured to the
drop preventipag4gpnber 87 and the pernmanent nagnet 95 may be
attracted by a ferromagnetic material 96 side. (2) In the foregoing
enbodi nent s, e, case ' i : ' :

o the coar se ol A orasb§he e AR Ea e Br EhicH ing Sorekn FRSHICRt e
the base nmenber 73 of the CFP 61 was exenp|ified. |nstead, as 92 and
exenpl i f @ praventipn mgmbsrs RO IgKeRF MeHSePIgEAMSHRANS™ é‘lsg‘gs%'e%liﬂ%eér an
89A may be secured to the base nenber 73. In addition, a holding
menber otheacdiebmdses % mesrexumyplieds ehatead, e exdamplified iimdig.t bbl & pgrmanent
15 [00501 (3) In the foregoing enbodi nents, an exposure devi ce using

EW |'ightya 96XRaP Hel t&Gred 'i@tt@l@ddrobhﬁre‘i}é@ﬁ&ﬂtrnérﬁlw@ntii?Qifhdﬁ!ﬂye Permanent
wi dely applied to an exposure device that uses charged particle

beam 1 bea beam Krf. AfFE .or F 1,. A substrate
carryi ngmﬂg(%tc% ”@&%ﬁlﬁﬁ%&q by anfS\F))'gB]a h%ﬁ‘gg‘e g{\l}//i@ﬁégdf'chuck and bei ng
movabl e in a horizontal direction, said chuck havi n%&f-ﬁhslglcki pr% ber 88 i
suif ace whi ch(® ateshaitaiparing eahediments nipeacasa it tmhalding mgmber 88 is
sucking surface; and a fixed blind di sposed bel ow sai d novabl e st age,
wher g N sadudedTiy abd @ossageoving esadeo8? apdsthiei eieaapamemberof? daisdcdrsdg the
blind in a :
hase member 73 of the CFP 61 was exemplified. Instead, as exemplified in Fig. 13, a
holding member 88A and a release member 89A may be secured to the base member
73. ln addition, a holding member or a release member may be secured to the lifting
table 47.
15 [00501
(3) In the foregoing embodiments, an exposure device using EUV light was

/) exemplified. Instead, the present invention may be widely applied to an exposure

device that uses charged particie beam, i beam, g beam, Krf, ArfF, or F2.
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hori zontal direction and attaches and detaches said substrate. 2. The
substrate carrying device as set forth in claim1, further

conprising: 10 a lifting portion havigg @ lifting table which is
novabl e in a novabl e range of said Pe stage and i s capabl e of
bei ng positioned bel ow said novabl e stage; and a carrying portion

havi ng al.car r4buigstatatanyioh dedre.icommisint:substrate to said |ifting
portion. 3. The substrate carrying device as set forth in claim2, 15
wher ei n sai d LRGLUMIBGtRfMaHY 4 e5uckaird! Beihg nidkbleaiacononctatadiiettian, said
protection pod having a base nenber and a cover nenber which are
separable tp . said lifti e W i ﬁ@ﬁ ™ i
t hat sai%uﬁgwé'gﬁiaoﬁucyb"gbgf'éﬁ%& %5‘%3%%?2‘%%’ |n§§q§%klﬂg2a§gu%gn%gron sald
and said cover nenber. 4. The substrate carrying device as set forth

i n clsi rauzkipg serfacena®d 20 wherein said lifting portion has a

measuring portion which neasures a force which acts on said lifting
table. 5. Thea fiudasblirat éispasedybaigw deidi mevame sageforth i n any one of
claiml to claim4, further conprising: a drop prevention portion

whi ch prevents, apindGhd deksle SbGPRIVES 0 aé@dsﬁiicﬁﬂ@ﬁelrf aiton 520 Huakbihdih a
said chuck. 21 6. The substrate carrying device as set forth in claim

5, wherein said.dro revention porti S o BsGLQP Prevention
menber r clréﬁoﬂﬁlf'r&Fg‘g?)g'écga%ﬁc%eéiaaaﬁ%%%%gsétg%?as&esS|tg'e; a substrate
hol di ng portion which rotates said drop prevention_nenber to cause 5
s}ﬁhd drod pr eliemntubstrateesasating geviet @ saifarts b skt e (WA &AM ISEH d
chdck; and a rel ease portion which rotates said drop prevention .
menbgy as sai dlliftirigt porgot dbliag a lifseg tilde ednicreisgadhblly pa proyekletrienge of said
menber to release said substrate.
movable stage and is capable of being positioned below said movable stage; and
a carrying portion having a carrying arm which carries said substrate to said
lifting portion.
3. The substrate carrying device as set forth in claim 2,
15 wherein said carrying arm carries said substrate accommodated in a protection
pod having a base member and a cover member which are separable to said lifting table
{,) with said base member in a state that said protection pod is being separated into said
base member and said cover member.
4, The substrate carrying device as set forth in claim 2 or claim 3,
20 wherein said lifting portion has a measuring portion which measures a force
which acts on said lifting table.
5. The substrate carrying device as set forth in any one of claim 1 to claim 4, further
comprising:

a drop prevention portion which prevents an accidental dropping of said substrate

25  sucked by said chuck.
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7. The substrate carrying device as set forth in claim®6, wherein

said release portion is a rel ease nenber which protrudes upward from
10 said base nenber of said protecti onﬁgﬁ.w\tﬁ.. TFe substrate carrying
devi ce &8 setTMRGUPRIRER RIAMS SV 1548 ™ "MWHEMLPn sai d novabl e stage
having a coarse noving stage and a fine noving table which is

di sposed bel ovheseindacodnopepravantiog portigehasai d fine noving tabl e being
novabl e in upper and | ower directions, said chuck being di sposed

bel ow sai d f i@ oRpinGitioalthenberltaablywhaiska osaiadl swbaile atagehadadi ng
portion is a holding nmenber which protrudes downward from said

coarse noving ésljb%g% e Rol mﬁ{;gﬁﬁaﬁt»&ﬁ&ﬁ rGAEdsYda® dF&Y bFKefSord Ren 8¥ritd dalse
any one of claim %o cldal , turther conprising: 20 a drop
prevention nmenber hol ding portion whjch holds said, drop prevention
membdr  axRichdE RSN, ’Bﬁmgxer%oa[i‘ d§6!5isst“rbéfr8teosr”ch95yf%'ﬁecz'gék'paé‘sfel tion

of said substrate. 10. The substrate carrying device as set forth in
claim9, whereideasaipbridenphnhevtates oaidrrabaretmtion membet fokriAddting table
t oggl e mechani sm conposed of a hinge and a spring which holds said
drop pr%s%@ttbQﬂumshgaroﬁére%ntsomaeﬁ%bstd Ali€seanidydutgtidevi ce as set

forth in claim9, 22 wherein said drop prevention nmenber hol ding

portion gnet,i cal | olds.said. dro L menber. 12. A
substr at ?coﬁbﬁ%@*ﬁ%ﬁgmnﬁ%ﬂﬁﬁ Jss'l %é%ﬁpe{%g{ﬂgg@ 6(’)f . causing a
carrying armto place a substrate onto a liftin 5 causin

i ' ion i bg t%l?l X, trisde agd q’rom
r_trtljabl e st agevheseinpsidd 4BIgaEe BRI 513 [IgRsedBP B L MHIProttiges ARy
I.Lfting table to nove upward so as to cause said substrate to be
suckied odiidbasd membesuf f#d@rokctiorchotk of sai d novabl e stage.
8. The substrate carrying device as set forth in claim 6 or claim 7,
wherein said movable stage having a coarse moving stage and a fine moving table

which is disposed below said coarse moving stage, said fine moving table being movable

in upper and lower directions, said chuck being disposed below said fine moving table,

15 and
wherein said substrate holding portion is a holding member which protrudes
‘j downward from said ccarse moving stage.
) 9. The substrate carrying device as set forth in any one of claim 6 to claim 8, further
comprising:
20 a drop prevention member holding portion which holds said drop prevention

member at a hold position of said substrate or at a release position of said substrate.
10. The substrate carrying device as set forth in claim 9,

wherein said drop prevention member holding portion has a toggle mechanism
composed of a hinge and a spring which holds said drop prevention member.

25 11. The substrate carrying device as set forth in claim 9,

22



1 3. An exposure device having a substrate carrying device as set
forth in any one of claiml1l to claim1l. 10 23

wherein said drop prevention member holding portion magnetically holds said
drop prevention member.
12. A substrate conveying method, comprising the steps of:
causing a carrying arm to place a substrate onto a lifting table,
5 causing a movable stage to move above said lifting table; and
causing said lifting table to move upward so as to cause said sub;trate to be
sucked onto a lower surface of a chuck of said movable stage.

13.  An exposure device having a substrate carrying device as set forth in any one of

- claim 1 to claim 11.

10
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