SPECI FI CATI ON SUBSTRATE CARRYI NG DEVI CE, SUBSTRATE CARRYI NG METHQOD,
AND EXPOSURE DEVI CE 5 TECHNI CAL FI ELD [0001] The present invention
relates to a substrate carrying device that carries a substrate such
as areticle, a substrate carrying ﬂ¥3€§g eof and an exposure
device 10 thereof. BACKGROUND ART® T nventionally, as

di sclosed in for exanple the follow ng patent docunent 1, a 15
substrate carrying device that causes a carrying armto carry a
reticle to a |ower position of a reticle stage and the reticle to be

hel d ont oOSUBSTRATE CARRYING DEY/ICECSUBSFRATE CFARRYTIN@CNIEFTI'WD,

| ower side of the reticle stage is known. Patent Document

Japanese Unexam ned Pat ent agl No. Hei 11-74182
20 DI SCLOSURE OF THE | NVENTIA%%@/E &E‘g@gm BY THE | NVENTI ON
[ 0003] However, the vertical alignnment accuracy of a carrying arm

normal Iy used for the 25 substrate carrying device disclosed in

Pat ent Docunent 1 and so forth is lower than the 1 horizontal

al i gnmeECANIGALEFLPher eof . Thus, as a problemof related art, it was
difficult

[00071]
The present 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 following 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 vertical 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 inventionis to provide a

substrate carrying device and a substrate carrying 5 method that
allow a @ﬁ'ﬁgﬂiﬂiﬁEgT’BeB@%&fﬁéhVegﬁcI@d‘so‘r"ﬁ@)Pf%e']nd?/flé’ﬂaé‘tﬁ prcl Wb difficult

chuck. Anot her object of the present invention is to provide an
exposur éodewirely dughta nesiele dre theslobet s atfececeft thyiahertidstaticechubEANS FOR
SOL VING THE PROBLEMS [0004] 10 Claim1 is a substrate carrying

devi ce incl udinatravémVaRingionliaeRdBIMMenarsBYSikg e JIRid Y 8bke: dfithe
a horizontal direction, the chuck having a sucking surface which

faces d and. sucki a .qubstrate onto the sucking surface: and .
2"+ xed ARG n Aol i A e B & ShPSeFas® Rttt RS 9, F bR, B8ving
novabl e stage noves to a position apart fromthe fixed blind in a

hor i 2onta§thad that 2l arybatraigcivee aeryrelutstekres ontethellgwsy patfach ef a chuck.
Claim2 is the substrate carrying device of claim1, further

i ncl udi mgnoshdri dhjectgof ther priesenthavemipnais! tiof prioniglet abbep o€ lelige Nbataldes the
in a novabl e range of the novable stage and is capable of being

posi ti orgdspakRard g d®ya@bl e stage; and a carrying portion having a
carrying armwhich cCarries the substrate to the lifting portion. 20

[ 0005] 94 ' j 0&% E%ﬁ rrying device of claim2, wherein
t he car yﬁ{g‘}g‘?}ﬁ? Clsz 3 @kgﬂﬂgtrate accomobdated in a protection
pod having a base nenber and a cover nenber which are separable to
the lifting 4349 with the base nenber in a state that the
protection pod is being separated into the base nmenber and the cover
menber. 25 Clckim 4 it 2 $uistaubsirrake deaike yhdigdidg\d eovatble t@ddthavieg a chuck
claim3, wherein the lifting 2
and being movable in a horizontal direction, the chuck having a sucking surface which
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; and 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



portion has a neasuring portion which neasures a force which acts on
the lifting table. [0006] Caimb5 is the substrate carrying device

of any one of claiml to claim4, further includes a drop prevention
portion which prevents an accidental dropping of the 5 substrate
sucked WRPTHARN gﬁaaﬂeaserfaprﬂoet'% ?'Ifg BEHLH Fad r&%wmww@o.t%hﬁfng table.
claim5, wherein the drop prevention portion has a drop prevention
menber rotatd5096hisposed on the nmovabl e stage side; a substrate
hol di ng portion which rotates the drop prevention nenber to cause the

drop preventdigif BERRRE sLBsthak datiymgSeiadd Gt fhySeedk 8l claym tihg eamm further
and a rel ease portlon 10 which rotates the drop prevention nenber as

the Ii ftbﬂgdgsaty Sﬁ%r%%ﬁ]a‘b%% 55‘%&;5 ety o Q0 denmedrﬁpﬁgmg of the

rel ease 89Substrd al m S35 Ear ¢
device of claim6, wherein the rel ease portlon |s a rel ease nenber

whi ch prsé‘PF‘iﬁﬁlt@sSLﬁb%PM“Fﬁ‘f 8% he base nenber of the protection pod. 15
Claim8 is the substrate carrying device of claim®6 or claim7,

wherei n the Glavablie the agbstinaei cagryin ocdeniseofrolim g, sttageinathd diobimevention
novi ng table which is disposed below the coarse noving stage, the

fine mMygigoh aRLQ HRLNGeTEMRN r%eHlbeHP@t%Eab@\PglsEBX‘&T on%é%\}aﬁrbsstab@%lde a
chuck bei ng di sposed below the fine noving ta , d wherein

Subet o oL RGO, LT TR L BLRLENS Ry e cron

substrate carrying device of any one of claim6 to claim$8, further
i ncl udi rRYEENgEHpMBREEE 10| sid ﬁﬁﬁﬁéps%%ﬂedi%ée‘ﬁ)d}yt thenchiskc BNAl G sreeasigeportion

drop prevention nenber at a hold position of the substrate or at a
rel éase viosh rotaresothet heps plestntdre me2thetl & thellfting thbre dsddStd adse the drop
carrying device of claim9, wherein the drop prevention
prevention member to release the substrate.
[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



3 nmenber hol ding portion has a toggle nechani sm conposed of a hinge

and a spring which holds the drop prevention nmenber. [0009] dCaim

11 is the substrate carrying device of claim9, wherein the drop
preventlo EP hol di n ng portion na neti cal | ﬁﬁlﬂi the d

prevent i'BH" INGIPRIYRM HaF & tpagle, siec ?%‘S%HQ/‘EéP ehioigge 'and a spring
i ncl udi ng the steps of causing a carrying armto place a substrate
onto a Iwhich heldsabe éror Atsyenigoramenvehl e stage to nove above the
lifting table; and causing the lifting table to nove upward so as to
cause the sybstglate to be sucked onto a | ower surface of a chuck of

t he novabl e stage. 10 [00101 Claim13 is an exposure device having a

ErreCTs o T TRk e bty o Heyick o ohlnh, & et rop sypvegrion

according to the resent invention, in the state that the novabl e
stageé hASeBRENNHEGPITHOP IRAGHIF YRS He HopiRIRVBIONMEMBAS-t he

position of the fixed blind, a substrate is sucked onto the | ower
surface of tHdaiohd@kisof sutrreram@\pabvwium agethodhirgludihg thabsepated caning a
be securely sucked onto the | ower surface 20 of the chuck. In the

subst r at@rrigmigh 8o HRicRQdsAseRkd bRth tqrfttrtt?tarmesc%tttmlgrﬁ/%mvh@ra st@§d & nfbve
substrate has been noved onto the lifting table by the carrying arm

Lhe | TovaBLYe Maffind HofD AR ABNE dBTing U8 O ARANS 44 18 EARe the

table is rarsed are i'S suck
surface of the chuck of the npvable stage. Thus, the substrate

can be SEBEFERJFODFIHEKEDATY 7 quéti@cﬁc%a? 2 shieckodf theaneyabiacstage.

10 [0010]
Claim 13 is an exposure device having a substrate carrying device of any one of

claim 1 toclaim 11,

EFFECTS OF THE INVENTION
15 [0011]

In the substrate carrying device according to the present invention, in the state
that the movable stage has 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.



4 [0012] 1In the exposure device according to the present invention,

a substrate can be securely sucked onto the | ower surface of the

chuck. Thus, an exposure device that has high reliability can be

obt ai ned. 5 igbgﬁ DESCRI PTION OF THE DRAWNGS [001 3] Fig. 1 is a
schematic di describing a substrate carrying device according to

a first enbodi mrent of the present invention; 10 Fig. 2 is a schematic
di agr am descrihhagaesaid dedée actdrflinigntp por presenainleatioet acdubstrateagan be
shown in Fig. 1 ; Fig. 3 is a schematic diagramdescribing a reticle

carri er sefir@ly sicked dnses frRRWet sQifAE@ G¥FohdRGER.LDITHLsA8E akpSsRE dRvieErhat has
stage shown in Fig. 1 ; Fig. 5is a schematic diagram describing the

state t .cle | d from 15 the CFP in Fig. 4; Fig. 6 is
a schena%é%fa%l{agg,rt ﬁ?’bégé’?’?ﬂ@ﬁ% the state that a reticle is carried

fromthe CFP stage shown in Fig. 1 to the reticle stage; Fig. 7 is a
schefati ¢ di agram descri bing 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 biBRIEFRADEMCRIPTIEMNCOE AHEDIRAWINGS| ce according to a second

enbodi nent of the present invention; Fig. 9 is a schematic diagram
descri bing dep@ji;s of a drop prevention nenber shown in Fig. 8; Fig.
10 is a schematic diagram descri bing a nethod of attaching and

detaching a Fig. 1 is a schematic diagram describing a substrate carrying device according to

a first embodiment of the present invention;
10 Fig. 2 is a schematic diagram describing details of a lifting portion and a reticle
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 shown 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;



25 reticle to and froman electrostatic chuck shown in Fig. 8, 5 Fig.
11 is a schematic diagram descri bi ng an exposure device according to
an enbodi nent of the present invention; Fig. 12 is a schematic

di agram descr | bi n]g_anot her nmet hod of holding the drop prevention
menber: and S'&i il 198 $eqaLEHURGRT 85 LR Rl RHASH g eURD @REPrding to an
exanpl e of a holding nenber and a rel easing nenber. BEST MODE FOR
CARRYI| Nengdimert ¢INVENTEQNT ifv@@iidh; 10 Next, enbodi nents of the

present invention will be described with reference to the

acconpanyi ng Filf.ave ngs. schEimat dRbam a8t ibifd Snothes RMBo® of URSdiha Be drop
carrying device according to a first enbodinent of the present

i nventi te carrying device has an exposure chanber
13 in m%%ﬁ%goﬁgﬁ?@lggétaégage 11 and a lifting portion 12 are

di sposed. Disposed on one side of the exposure chanber 13 is a robot
chanber 17 i A%t shesatin ¢dagam desqriding apydedexansisaferholdingmember
side of the robot chanber 17 is a vacuumreticle library 19. D sposed
on anotahdr iasingfmember.obot chanber 17 is a clean filter pod opener
(hereinafter referred to 20 as the CFP opener) 21. The exposure

chanmber 1 3, the robot chanber 17, the vacuum reticle library 19,

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

chanber 2637 MEOEFORTARGAE BT LA MBV TN T 003 | Gok chanber 23 15 in
communi cat i or[loe)/”]h t he

10 Next, embodiments of the 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 invention.

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
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 reticle 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. [n addition, the load lock chamber



25 robot chanber 17 through a second gate valve 25. In addition, the
| oad | ock chanber 6 23 is in comunication with atnospheric air
through a first gate valve 27. Disposed outside the |oad | ock chanber
23 is a retl cle carrier opener 31 throu a second atnopspheric air

robot 283 Bi'd FRTEH BAGNHh ﬂ%n?%%hﬁepé'rgamqg@ra tgse 9ate vdvg &7.an

at nospheric air reticle library 35 through a first atnospheric air
robot 33. 5 [[WfH@edRiugsid® thdbves! Idet ahdmmbef 21 wea retidle kerrietr agendrl 3 anidrough
the lifting portion 12 disposed in the exposure chanber 13. The

reticl e asie@@fd hlmbSpitr&RAs RboR ROV € pisplbed BRRINY %l r%n@]kaad'aerl@?opeﬁer 31 is an
cooling mediumis circulated in the thernDphoreS|s plate 3

ner mop RS et Reele Mrala PEASHRT e TR ek %595"#@0&“{%3. tche

cont am nant n1grates to the thernophoresis plate 37 side. Fornmed on
the @ipper sid@0H the thernophoresis plate 37 is a thernophoresis
operation area 39 where the anount of contaminant is very small.

[00171 15 Thig.resthaledshidgef e raicke smyalliearst dgeaiftiayippondmliRydisposed in
novabl e by a guide portion 41 (roughly illustrated). Secured on the

| over  siHeeRbodire ch&hb&l £3.5tage 11 is an electrostatic chuck 43.
Formed in the thernophoresis plate 37 bel ow the el ectrostatic chuck

43 is a fixed blind 45. T 45 protrudes to .
Shectrostat 1 APt a0 e e EEPadtd APola PN TR B1RMS 25 #isasting
45 is a hole portion 45a that 20 allows EUV light to pass. [001 8]

The |i f tWefupoist FiseHIatRdhigs the Ithermapiioresiy @laty. 37?'ﬁ>éldl t?fetretng it #blceolsd at a

is disposed in the thernophoresis operation area 39 above the
t het oplpoedsesnipkat@mpérature. addhdn @ive thermophoresis plate 37 is cooled in such a

manner, microscopic contaminant migrates to the thermophoresis plate 37 side.
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.

[0018]

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 reticle stage

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



the lifting portion 12 is disposed such that it can be positioned
bel ow the reticle stage 25 11. The lifting table 47 is supported at
an upper end of a lifting shaft 49. The |ifting 7 shaft 49 extends
downwar d t rou ernophoresjs plate 37. Disposed_at_a

end of | e 4 ErisgdS Hanwack {ogsh e HRsABEREAN SRR 37 noPISpa Sbet afRver

|l owers the lifting shaft 49. Disposed at the lifting shaft 49 is a
force semsloof 8% lifhimg stedisdPds adliftiogceethuaism ddt thapmaisbe ahilfibivagg theblifeing
47. This force sensor 53 is conposed of a distortion gauge, a 5

pi ezoel ephfti4y. elppipited a@khd MRink haft 4PR% RlcPsen3bPY that hkkurds a force that
reticle 57 used for exposure with EUVL is placed in the atnosph erlc

Such o inaeet R RN ar) TSR M B STILR B0 o %0 e <

carrler 59 and a clean filter pod 10 (hereinafter referred to as the
CFP) >61.pieanelechic gleness &f thahkei on as a protection cover that
protects the reticle 57 in reduced-pressure atnospheric air. The
reticle carri[@@1%9 placed in the atnospheric air reticle library 35
is carried to the reticle carrier opener 31 by the first atnospheric

ai r robot 33.AsTheseatii qrfgrh@ a%ﬂlaé%r Gadd k& ekfdsueadsin BSvi @@@ieicfea'%ﬁ the

the reticle carrier e reticle carrier opener 31 opens

retlcle arrier.59 an h R 61 is ex d. The t eratur

of the LRsuelkiccEp féﬁde B b dponre SHE S E e SEH B S0
conpensation |anp 46. The CFP 61 that has been tenperature-raised is
carri ed PHINSrthet thedatitlecld isruptssredly both @ Retide cariigr 3Prnsiph e fiiier pod
robot 29 in the state that only the first gate valve 27 is open. The

pat hof r dherehefieeréfetred carasitee CopeAEr Bk CEP §heab addnttiakachanbeeti@3 cover
is in clean 20 atnospheric air. [0020] 1In the |load | ock chanber 23,

the CFP (R prorYaialttlel §7 hRdstl-grdNate 1oshhest air.

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 ID 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 °C by a temperature compensation lamp 46.
The CFP 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.

[0020]

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



gate valve 27 and the second gate valve 25 are closed. Wen the
interior of the load |[|ock chanber 23 becones a predeterm ned vacuum
state, only the second gate valve 25 25 is opened and the CFP 61 is
carried into the vacuumreticle library 19 by the vacuum 8 robot 1

5. In tH8PBtkum reticle library 19, the CFP 61 that acconmodates for
exanple around five reticles 57 is stored. The reticles 57 are kept

at a predet erlmi thedvacugnpeetadiaidibrary €0,t dvepEFRAtUr thaaddagsmeottatese Edrankanple
(not shown). The reticles 57 5 accommodated in the CFP 61 are

identifigdumy fvel @éligee 9D ik eadrid. 6 /Thd hertident 7 fdredkegetat CA e&eé@termmed
accommodated in the CFP 61 are carried to the CFP opener 21 y

vacuum E%BQ:{ rd b%09%&%pg%x?unlehgdjggtl?necmer%%(cjharpmt 18t Shb gé I e[ P cies 57

and t her e reticlés are eXpose 'S e
shown in F| 4, the CFP 61 carried to the CFP opener s %Ia(_:ed__
on aSCFFacé?’Hﬁ?déged iehecEpP el pee tclﬁ'?ﬁfig‘écpyo‘ﬁ rat'ee\)@rrqaemé? 71hgyfgpngified

base nenber 73. As shown in Fig. 5, by lowering the CFP stage 69, an
out er ciretdas 67 entérmamodatad inathe gIF PteHeareazeriedrentherCFPlopehel @ Kedihleyaauum
| ocki ng menber 77 at an upper end of a 15 supporting nenber 75 and
t hereby (gpeetgscle 57 is exposed. [0022] In this enbodi nent, disposed
bel ow the CFP stage 69 is a reference mcroscope 79 that pre-aligns
areticle 57.[08_5Iﬁ ref erence mcroscope 79 detects pre-alignnment
mar ks 57a forned ‘on a | ower surface of a reticle 57 through
t hr ough- hol es 69a formed 20_in the CFP stage 69 and transparent
wi ndows 73a florthedChif oppeerhase thiefhB61735 opgned andsihereby the ctizlest Sgeare
69 is driven and thereby the reticle 57 is pre-aligned. At this

10  exposed.

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 upper 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-alignment
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



point, by detecting a reticle ID such as a barcode formed on the
reticle 57 through the transparent wi ndows 73a of the base nenber
73, the reticle ID can be identified. [0023] 25 The reticle 57 that

has been. pre-align is carrigd onto the lifting table 47 of the 9 _
lifti nqufﬁ?% ipaht'c%z?g?yaﬂ‘i‘ @?f{ie&@%rc%EO ica”bs'i”gaﬁg%ﬂy?ﬁfbe YFGUgTL ot 15 in
the vacuumrobot 15 in the state that the reticle 57 is placed on

t he basdhastatethathefretitle SCHP bdcedorstievirasermerrbeyr 72 of The CERHH exs, shasvn in
shown in Fig. 6(a), the lifting shaft 49 is raised by the lifting 5

mechani .51 and thereby the base menber 73 is placed on the upper
surface of the Ilifting table 47. As a result, the end effecter 8la

' d 0 f , h o
n Fib. o(b), ETCE ARG SaPEl Bla ey o, AR BB ke oV ¥ ng

lifting shaft 49 is |owered and thereb¥ﬁthe_base nenber 73 and the
reticl e BYEEAEM gletttitherePyt Hiesbaseangmbend Sristlaged o i upnen surfasgerf the
i mredi ately above the reticle 57 by the guide portion 41.

Ther eaf tlgting azblg Hotan Aisre Fesglt, Biie end tetifecter f&lianiy shafated $rons thaibaed mMyymber
the lifting mnechanism51. The reticle 57 is sucked onto the | ower
surface of the electrostatic 15 chuck 43 of the reticle stage 11. In
ot her words, when the electrostatic chuck 43 is turned on in the
state that t%oi%ti cle 57 is being pressed onto a sucking surface 43a
of the electrostatic chuck 43 through the base nenber 73 by the
lifting table 47, the upper surface of the reticle 57 is sucked onto
the sucking Sereafier4as shpwninFig. b, mftenitie e rdiestant81 aahar begy rrjreated,
pressure at which the reticle 57 is pressed onto
10 the lifting shaft 49 is lowered and thereby the base member 73 and the reticle 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
the electrostatic chuck 43 through 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



t he 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 predeterm ned pressing force. Thus, the reticle 57

can be secur pressed onto t cking surface 43

pr edet eiﬁ‘i”ﬁ Agé %WE{% guite RY[EPBH teﬁ_ﬂués 1 &% bRsE | ab%(?cB is Igffepn the lifting

reticle stage 11 is noved toward the fixed 10 blind 45 by the guide

portiontalle 4Fhus, only the base menber 73 is left on the lifting

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

stage 11 is noyesl to an exposure 5 position imedi ately above the

fixed blind 45 by the guide portion 41. At this point, the space
%xBI}sure

bet veen the HAELRH LaSRoRh 1 e, 6] SHE (TR add f) UPREL U 855,

the fixed bl roun
froma hole portion of the fixe bl j. 45. Exposure is performed by
EWV Pi gfﬂOSL'DPveae@'éE?'\f ABRYS Hie E heed éll@g| %7, by g gyidereprennidle Atrais point,
hand, the base nenber 73 on the lifting table 47 is collected by the
end ef f abt epa@lbetwedhehe bnoweyisngfaae ot 8ie cdicte £3 ahtiehbagpemenime df3ht dixed
the CFP opener 21 and places the base nenber 73 on the CFP stage 69

that hagjpgers isQuwahed &SarshadN mh EUY.light L-Elﬂl?é’r@@ifdr@%’hcﬁ@p§h%f'tﬂe fixed
Fig. 7, when the CFP stage 69 is raised, the cover nber 71 and the

her oby \THE 4ot SKPR B PHSHLEY el A A2,

are sealed. As a_ result, the base nenber 73 and the cover nenber 71
are prevent ed%9%4dm bei ng contam nated. [0028] After exposure has
been conpl eted, when the reticle on the reticle stage 11 is

10 On the other hand, the base member 73 on the lifting table 47 is collected by the

end effecter 81a. The carrying arm 81 carries the base member 73 to the CFP opener
21 and places the bhase 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
lowered 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 81.
[0029]

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

11



20 replaced with another reticle 57, by |lowering the CFP stage 69,
the base nenber 73 is |lowered and separated fromthe cover nenber 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 nenber

carri ed WBRE S'YRREN {3 {5 'choeﬂéiﬂtéw‘itvt"tsfrewé 1] FHAY BYSPE i irpstasly Cthh'ék 43 of

carrying arm8l. [0029] 25 After the reticle stage 1 1 is noved
above t Hbelreticie stpgeabl.gh4 2)edtmostatie dtuak & 3tikdatrrtedeoff.11Abasesuienheretide 57
is in contact with the reticle 57 sucked by the electrostatic chuck

43 of tibeldRti &4 @hsthAge Mdmbéhesel BeiHiOstad | heChiitle 43 :'sScaWédW%i the CFP
off. As aresult, the reticle 57 is placed ‘on the base menber 73. In

car yi ng aret o VAbe SRS e s ShehR ha Sl B erdty Pt g on

5 the CFP stage 69 that has been | owered. By raising the CFP stage
69, Phe tB®GEP Yagecst that faakach FRwasade BYemisng Y OFP $Ree 68PtEICaYeR member

brought into contact with each other (refer to Fig. 4) and thereby
t he CFP 78lartchtdte lmce omerobeat &5 of the CRPL6 Ichre duglst inemt@dac] WiBB@hch bihet hrefer
f oregoi ng enbodi nent, after a reticle 57 is placed on the lifting

tabl e 4%,y ﬂgnﬁl'ﬂﬁ‘er‘éﬁif"t% aep 8y @ha%laccérhﬁ:ordaﬁés%@ @&é@@r%séaﬁecﬁmved

above the Ilftlng table 47 and then the lifting table 47 1s raised.

As a result 6@? reticle 57 is sucked onto the | ower surface of the
electrostatlé ﬂck 43 on the reticle stage 11 . Thus, the reticle 57
can be quickly and accurately sucked onto the | ower surface of the

el ect rost at i ¢" &g tgeagng| Iments aftar aerédie worieglaced poghe fifingrabiec47 by
al i gnnent accuracy of the carrying arm 81 of the vacuumrobot 15 is

| oweo t hha ctirgnbarmz®inttae retidlg@ragat] 1ds ennvadabbheieoliftingttable 4 4dd tHéntthe
to cause the reticle 57 to be directly sucked onto the | ower surface

of the e (a3 abiic raIQQdI’CKAs‘lé% ré’s%'ltnghé R&iFAE T YE 0GcIRUMBRS thEQWR L ur Y of

causing the' reticle 57 to be sucked

the electrostatic chuck 43 on the reticle stage 11. Thus, the reticle 57 can be quickly
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 rabot 15 is lower than the horizontal alignment accuracy thereof, it is difficult to
cause the reticle 57 to be directly sucked onto the lower surface of the electrastatic
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

20 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 [ower surface of the reticle 57 and the upper surface of
the fixed blind 45 is as small as around T 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



onto the | ower surface of the electrostatic chuck 43 through the
lifting table 47, the 20 reticle 57 can be securely sucked onto the

| oner surface of the electrostatic chuck 43. [0032] In t he foregoing
enbodi nent, when t stage .11 is ved to t osu

posi ti orf &¢ 'r?ét%a%%éﬁ»é%ﬂgﬁ'h%c TOVIRY &0 %] céloeﬁw?h Vr'@? 'ESéLSTeté%IStage

the upper surface of the fixed blind 45 is as small as around 1 mm
Thus, i nl 1t Aeowex ges littmodebiac 7 dnd causkig dhe Fétbald 157t @ bausickehentethe lever
57 to be directly sucked onto the | ower surface of the 12

el ect r osuafat€ dFhuekeld@ratsamychiig 43y the Pdickl BY8hn bowWey&fely E}ch@BVd)rﬂg the
the reticle stage 11 above the I|ft|ng tabl e 47 and causing the

reticl eéé\z?rt&r%e%??ﬁggL??ﬂB&aEp%hu% surface of the electrostatic

chuck 4 reticle € securely sucked onto the | ower

sur f ce of tuﬁ el.ectrostatic chuck 43. 5 [0033] In the foregoing

enbo i ment, PP the reticle 57 is bei ng used for exposure, the

cover nenber 71 and the base nenber 73 of the CFP 61 are cl osed and

t her eby the Inhnbefiregoinf anneodimeer, wielelibe r@dcland is heirgasednfeneeposiBe, the
is sealed. Thus, while the reticle 57 is being used for exposure,

the i Nt @BL&H nebnteher 1CKRY Gike GABe MeerBBGUF 1oy (40 d@cpeme'ale@@ofsé@%aedh@&by the
contam nated. Since the interior of the CFP 61 is not contam nated

Lo 11 kool Ghe ey BhBLE A7 b (GORATARED 12 v Sty v, (SeoRd e

Enbodi ubstrate carrying
second enbodlnent of the present |nvent|on 15 £0034 In this
embodi néﬁtt'desﬂn'ﬁat?e'%r%sieén@rt%?‘Rf’ﬁH% ihe therign pEtthe i itlestn el peqisely

represented by simlar reference nunerals and their detailed
dest@i ptoreverned | friv@ dwird etbntaminated.  Since the interior of the CFP 61 is not

contaminated, the risk of which the reticle 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
represented by similar reference numerals and their detailed description will be omitted.
In this embodiment, the reticle stage 11 has a coarse moving stage 83 and a fine
maoving 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



In this enbodinment, the reticle stage 11 has a coarse noving stage 83
and a fine noving table 84. 20 The coarse noving stage 83 is novabl e
in the horizontal direction. Di sposed bel ow t he coarse m)vi ng st age

83 is the fine novi ble 84 throu act uat or

act uat or '@Sm%f%éatﬂgoéﬁa Swdnseleriosipfie Cﬁﬂéf Mg YE8Fe %&k'”ﬁheﬂﬁcﬁeﬁa faces
noving table 84 is novable in the horizontal direction and the

verti caldayynveedi on and rotatable on a horizontal plane. Fixed on a
side surface of the fine noving table 84 is a noving mrror 25 86

t hat nmeasur eqobksg] position of the fine noving table 84. Fixed on a

| ower side of the 13 fine noving table 84 is an electrostatic chuck

43 Wnpse SUCHI-,(T}Q,SS%LQS?H %a fcﬁ'8§ e 91% cq'tlo[ﬂogsa‘rf%{aoseg trh h 5| etcr_f the

enbodi nent revent | on I's di spose gach's

5 electrostatic CWEWE 43. _The drop preventlon Rortlon has a dro

pr eveént iSFFIASHASIS e 43- hdhaidiiep REHSEHOB@OT AT NaS A o e gesoRHBR Meaber 87,
The drop prevention nenber 87 is rotatably di sposed around a

suppor t iankpldimgnbemben 88 aetla orlemaohembdes8®df the | ower surface of the
fine nmoving table 84. The holding menber 88 is forned in a pin shape

and fixed on merchrsd dre@intlohereaR § ﬂrlga@atiglyofjlsbh%cp%&ﬁi VL PSorting
stage 83 such that the hol di ng member 88 faces downward .

h0| di ng ngrqulr 9§8ﬁ>83% grgeé\a g%e.ré]fe{h%el Weptsgrfgct h%?@%?rg f?%\{'ﬂ%gal?’(ﬁ) é;f The

in the fine "nmbving e re ease ne

pi n shape and flxed on each side surface of the CFP 61 such that the
r el ease 'EHDBBMYBLLRL & 19HHEH AN a[RIn3Bire and fixgd o9 earpwidegel | lawef surface

the drop prevention nenber 87. The drop prevention nmenber 87 has a
"1" 18hapédhbadyrsp ondvinm s@&da.83Forametiaathe holding member 88 faces downward . The

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
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 fixad 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]

14



an end portion of the body portion 87a on the electrostatic chuck 43
side is a holding nail 87b. Forned at an end portion of the body
portion 87a on the opposite side is a pressing portion 87c. The drop
prevention nmber 87 has a toggl e mechani sm 20 conposed of a hinge 92
and a coi l gﬁ?itﬁﬁ %bm% ”(’El’r%spg "}éﬂ/é’hfigoﬂorrén'ﬁé'fdeg% Capuped Retnfl Hleased

two positions of the electrostatic chuck 43 side and the hol di ng
menber g8orgithieelectrastatic shedbédli nent, a | ower end of the coil spring
93 is fixed at a fixing portion 87d on the base of the hol di ng nai

87b and an upper ofBN, &f sihdien WFikZJ. 3D(ai),ﬂgh@{%tﬂéliﬁtihﬁ&ﬁbl@ttlﬁis_ falideldNéhe release
portion 94 above the hinge 92. 25 [0037] 14 In this enbodi nent, as

shown i I refd i r th
ol cct r odpinPerscv dfrgShd Bt spé s Ink RaBReihioes o oS Wy foore 47
the Lifting table 47 is raised, the rel ease nenbers 89 di sposed on

bot h>t hér&inFsEegniondeady RRsHpRY 873 obthe diep Preyenpn MsMbess; 87 gingrtgereby
inserted into the body portions 87a of the drop prevention nenbers 87
and t hertkbydropheprevepiqr eveambéren8 renbeost&Y caneandot dit edisostavgrthe teticle 57
this state, the reticle 57 placed on the base nmenber 73 is pressed

ont o t hgd@wesn sHE hase Mdmbiie7eliehrEQetiadite theNUGKr 48180 of YK @b B¥static
the electrostatic chuck 43. In this state, the | ower ends of the

t
noar ¢ naneg g sl B8Ry e s AR SR 430 PR il € BRI AET e

[0038] Thereafter, as shown in Fig. 10(b), the lifting table 47 is
| over ed h@iHNg Hee@hers B8 fiked dondwpedarys rodving stays 8§1afes ppsitioaed epar the
Thereafter, as shown in Fig. 10(c), the fine noving table 84 is
rai $ed Ilpyedsiveg gortibhs 8 wdtthe dBip @rdentier @bynbere8f.oner ends of the
hol di ng nmenbers 88 press the pressing
[0038]
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 Z
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 positicns 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



portions 87c of the drop prevention nenbers 87, causing the drop
prevention nmenber 87 to be rotated on the electrostatic chuck 43

side. Thus, the holding nails 87b of the drop prevention nenbers 87
are locked to the outer circunference of the reticle 57 sucked by

the el edRPl8HANLtheRTER T GiRg!e heieRsedneaysitg thedelepse masplpers 8@o¥'sposed
[ 0039] Thereafter, as shown in Fig. 10(d), the reticle stage 11 is
noved t @namotbxpiesurfahe pase trieotbea 7@ d¢fltbe WP w@risk ineeveed pusithé bndy pbrtions
the fine moving table 84 are adjusted by the Z actuator 85. After

t he Uppey7,236¥0iHeONRp PRSEAGEM T eibd &7 g PVHRSD bARERLHSF nhweersb@;etb be

adjusted exposure is perforned 25 Thereafter, as shown |n |g

10(e), | e stag 11.15S aqve th e 47 .
and 1 hertE b Fodiay PabingTery I RERE. 37 Woet Mgetork Pl e R eitbrion
89 di sposed on both S|des of the base nenber 73 of the CFP 61 to be

i nsePt ed"¢APYStie body portions 87a of the drop prevention nenbers

87, then the drop prevention nenbers 87 to be rotated outward, and
thereby the fed4@l e 57 to be released fromthe drop prevention 5
menbers 87. [0040] In this enbodinent, the sane effect as the first

enbodi ment can the ahbadinesh, tHéOg‘ﬁH@reffetpag iﬁhé f?ﬂbggbggmentsdaﬁcﬁe bB&ined.

reticle 57 sucked by the electrostatic chuck 43 is held

hol di ng ,pai | s of the dro rey ntion t he re é

Con be’ HaEn PRy S st RIEaE sPish BE Lot AP RSk et o il 4
since the drop prevention nenbers 87 are rotated by the hoIdth

menber s hgfl Bndhe Relding BaiteS e pbéts dgPp prerentia mepiters 7 c e kaicle 57 can be
i nproved in conparison wth the case that the drop prevention

mener s s8duralyeprevdrab@ drons hogd @lteldy diopping.or fluid. (Exposure Device

of Enbodi ment)

In addition, 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.

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 nm. 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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15 Fig. 11 is a schematic di agram showi ng an EUV |ight |ithography
systemin the exposure chanber 13 shown in Fig. 1. In this

enbodi nent, simlar portions to those in the first enbodinent will be
represented by simlar reference nunerals. In this enbodi nent, as

i |1 um naetida 57 giated on a xyeosidecof HeVretitlghttages 1 uskobugBUNMel dlehitoskatix chuck
wave | engths ranging from1l to 400 nm In 20 this enbodinent, it is

preferred.tial BENdid@hypdhavcivareid RRGEASaHENEI0AEd IMKe U&uudt FUP& 15
50 nm A projection image is generated by an i mage optical system

101. Th - : i f a ed | e of a patterp .
of a rocsf el mERhE Bedbtivd FSHgbl PheulSORTFT o TR vt BRBORES s
wafer 103 is jrradi ated depends on a reflection type 16 reticle 57
pl aced &Midefbudiesyafer dP3tinelaesd en @ wafghstape I(Pﬁy-ngﬁ'caHé the wafer 103 is
el ectrostatic chuck 43. The reflection type reticle 57 is | oaded and
unl oadeaxbysdchieased cuuthersodmiscdb metlestri bed i n t he foregoing

enbodi nent (the illustration of the vacuumrobot 15 is omtted). The
wafer 103 is[pbsged on a wafer stage 105. Typically, the wafer 103 is
5 exposed based on the step-scan nethod. [0042] Since EUV |ight used

as illumnati | d . for_exposure has |.o ransm ssivity t air..an
optical path tHF o%’gﬁh%ﬁ %%e%ﬁﬁ"aﬁ?t'%ggﬂ{sl; rse)(splfff'?'&?ulﬁ%ge%“bﬁaas'U'él;éﬁ’m‘r]to
chanmber 106 evacuated by an appropriate vacuum punp 107. EUV |i ght

i s generHt ea apyical waébéhror@hm%?r&& liody pastasde sumpended by apiagywm chamber
ray source is conposed of a |laser source 108 (that operates as an

exci ti nd Obi yhtuaed bgan aptopritenanuigapusupply. dew tghtli@Pendraged by a laser-
| aser-plasma X ray source is surrounded by a vacuum chanber| 10. EUWV

i ghy oonand RGay byukbe TRSREeMbRASAR XrdP¥out M ICE&MESRA A4 Rce 108
wi ndow 111 of the vacuum
(that operates as an exciting light source) 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
chamber110.
15 [0043]
The laser source 108 generates laser light having wave lengths shorter than those
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 flow 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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chanber| 10. 15 [0043] The | aser source 108 generates |aser |ight

havi ng wave | engths shorter than those of ultraviolet light. The

| aser source 108 is for exanple a YAG | aser or an exciner |aser.

Laser light emtted fromthe | aser source 108 is condensed and a fl ow
of xenorpagizlicemireed 18r oendensey EUY Hdix gengspledebly ftheplasmanomheamrabolic
supply device 109) is irradiated 20 with the condensed |ight. Wen

the fl owhieforXEIMOBoGBSsésSa ilighadbal &ivg bBtitaASSkEtdm . gMthe pix@boli@$@Fror 113 is
light sufficiently heats xenon gas, causing a plasma to occur. Wen

t he enercﬁ%ﬁqs% astu%hOti"la{"i)(ls%%?Eoﬁgt%EQQQP&EWﬁ%h?gtigx atthﬁhilcﬁlgsernon gas is

drops to ow energy state, 'p are emtte

[0044] 25 A parabolic mrraor 113 is di sposed near a xengn gas )
emi ssi ofTHHRHITGHT HREOZAI 1zt abBVi IS FAleCEPOR 6rlairsEe THONH theeerabolic
generated by the plasma. The parabolic mrror 113 conposes a |ight
condénsimigrooptlidcand sseshesrr chhdepsanaipgiioc 1i#rthooughld wisdowdild posfertie sacium
that its focus point nearly matches the position at which xenon gas

is en tchaghber .t Men@idedsihd2mirkdNV1 | 4 ddhdbssesefthetibhe 208 Rfkaw pabehe
filmof the parabolic 5 mrror 113 and reaches a condensing mrror

114 thr .ndow, 1, .1 o] nber 110, The condens)
mrror ?ﬁgé@ﬂ\é\{éﬁgeg“é@vsﬁi ghy{/g?r%'\{ﬁgﬁégg%tggﬁy ,‘?%e { gder}%? eng'tn?j('inﬂi]%nd
type reticle 57. EUV light is reflected by the_condensing mrror 114
and il I"@fﬁ“ﬁ‘éf%saaprﬁﬁj%@?é\eﬁi Pl@(ﬂ'oﬁo‘i’ft Fenresicle fe- r bt oghes grds; ghegegbolic
words, the parabolic mrror 1 1 3 and the condensing mrror 114
conpose mairtor JABiang thesbedending herrdeVi € eomp0s¢ 80461ind besteet afche davichas

a lamnate filmthat reflects EUV | ight and a absorption pattern

| ayep that fopewsja pattern. EUV light is reflected on the reticle 57,
causing EUV light to

The reticle 57 has a laminate film that reflects EUV light and a absorption pattern
layer that forms a pattern. EUV light is reflected on the reticle 57, causing EUV light to
be "patterned". The patterned EUV light reaches the wafer 103 through the image
optical 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
convex third mirror 115¢, and a concave fourth mirror 115d. Each of the mirrors 115a
to 115d has a laminate film 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 115d 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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be "patterned”. The patterned EUV |light reaches the wafer 103 through
the image optical system 101. 15 The inmage optical system 101
according to this enbodi nent is conposed of four reflection mrrors
that are a concave first mrror 11 5a, a convex second nlrror 115b, a
convex thi F§ M rfornd1Zsgiredipnsa colbanedicaut hthe maser 193sare mxpRsed. a
the mrrors 11 5a to 11 Sd has a lamnate filmthat reflects EUV

| i ght. [pOed8ErmizedEkéa bf g ratiefd BZtiedrdaiateavitleEUTIlIighd Byithe lighting system.
successively reflected by the first mirror | | 5a to the fourth

mrror IheSdtiamds Eﬁﬂ QRY vAf&refor 8k MIREE abhiRkt EARAR optiQl §l{1&@mof0] at a
1/4, 1/5, and 1/6 of the original |nage) of the pattern of t

reticle 57,i.s fo Ls telecentric o
the |l tarmwg%gﬁe%%"s%p&g% i FRUBYE v ot e it PG e
on the X - | ane by t he novabl e retlcle 25 stage 11. The wafer 103

i s stpporlfy tg9 Haﬁérrwaf Hte tigleeS 1 Poetavaed i a poodgpenipedfexpaping range (dice)
the X, Y, and Z directions. Wen dice on the wafer 103 are exposed, a
pr edet eromi thedvadiererONf the reticle 57 is irradiated with EUV |ight by
the lighting system The reticle 57 and the wafer 103 are noved

agai nst the igggg optical system 101 at a predetern ned speed
corresponding to a reduction rate of the inage optical systen1101. 5

Thus, the pattern %I the reticle 57 is e sed in a, predetermn %F.
exposur e rangte 'Y BT TE) red o3t HE ek W i‘fsf’é ﬁ?%dﬁﬂ"pof‘id’l'éebﬁrgfst‘?f)?%‘g Rid a
when the wafer 103 is exposed, it be disposed behind a partition 116
to preveaftigys 1Rato GEeMens das thasjoseursnint Fesista®terthe 08afer didBatresr sdversely
10 affecting the mrrors 1 1 Sa to 11 Sd of the imge optical system
10110 Theffeatifd theomikdG 1 tastoan Dpenihgindddeaoptidae sywaémri di03 Tihe partition 116
irradiated with EUV |ight emtted fromthe
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 vield 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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mrror 115d through the opening 116a. The inner space of the

partition 116 is evacuated by a vacuum punp 117. In such a manner,
gaseous inpurities that occur in resist irradiated wwth EUV |ight

can be prevented from adhering onto the mrrors 1 1 Sa to 15 11 Se or

t he retiHEVET. thengsope REsBe opyiesenl inyertion nama dmiedetopthasanembodinants.
deteriorating. [0048] In the exposure device according to this

enbodi mendtead,heher ptesetteindéntbamn nixy bs eatboelied furcdathsiatio thbeollowRly modes.
surface of the electrostatic chuck 43. Thus, an exposure 20 device
havi ng hi gh rgbigpility can be obtained. In addition, since the

reticle 57 is carried by the foregoing substrate carrying device,
products can ,be obtained with high vield using.the, reticle 57 that i
Peas cont anihat B2 (&b enbafindss shr s fr SRk B6 abtlinn BB nrafitne
present invention has been described with the foregoi ng enbodi nents.

19 Howepp prevensioppaembetsh@’ fr kersrty thevieasleonesrmniom using thedhinges 92 and
t hese enbodi nents. |Instead, the present invention may be enbodi ed

for exanht eoilnspringsfa8 hawi axgnipdidied. nk@QA49ks ekrminfitden fFay.euDi HPermanent
enbodi nents, the case of which the rotation position of the 5 drop

prevent i ofy MBPEnS, Bhel seckiRY @%h%%éoﬁb&tﬁg?@gﬁﬁ%ng?i% ttlji;eg permanent

1
hi nges 92 an the ‘coil springs 9 exenp ste
exenplified in Fig. 12, a manent magnet 95 pbe secured to the
dr op. pr SAANS 55 MRRBEAUEHS Y e pERRRTE iR gL Je s mmy be
attracted by a ferronagnetic material 96 side. (2) In the foregoing
ermbodi nent s, @helnchsdorggoind embpHimérss dihegase wbevhigsthiesholtihvgsmenrbed 88 is
to the coarse noving stage 83 and the rel ease nenber 89 is secured to
the10 secured to the coarse moving stage 83 and the release member 89 is secured to the
base 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. In addition, a holding member or a release member may be secured to the lifting
table 47.
15 [0050]
(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 particle beam, i beam, g beam, Krf, ArfF, or F2.
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base nenber 73 of the CFP 61 was exenplified. Instead, as exenplified
in Fig. 13, a holding nenber 88A and a rel ease nenber 89A may be
secured to the base nenber 73. In addition, a holding nenber or a
rel ease nmenber nmay be secured to the lifting table 47. 15 [0050] (3)
In the foregoi ng enbodi ments, an exposure device using EUV |ight was
exenplified. Instead, the present invention may be widely applied to
an exposure device that uses chargqgjﬁﬂéticle beam i beam g beam
Krf, ArfF, or F2. 20 CLAIM5 1. A substrate carrying appar at us,
conprising: a novable stage being novable in a horizontal direction;

a carrying arnmygopdy : Hﬂﬂﬁ$ate; a chuck having an
adhesi on surface tr%a%é%@g??apgg%%?odﬁan- ol ding said substrate on
sai d adhesi on 30ovakle stagaieingmovablen # heriapnighdiseatiotiel ow sai d novabl e

stage, Wher ei Na 3ahhd BRI ShAUScIMMESILERat8; POSI tion apart from said
fixed blind in a horizonta? direction and attaches and detaches said

substrate, whef &NHCKBRING &P AFhaRjOmpHfagGenwhich ffacgs daymmaglipad ihelding said

carries saibirarmtdaf £1Ha6i6R 8ufaceSahdl substrate is housed in a
protection pod i Si a base nenber and a cover nenber, and

onprisin .
wher ei n sai d c%ﬁ’f‘%?wﬁd leg?sqdﬂ”eéo%%%ﬁ@v%tﬂ?ﬁ‘iagﬁ-r ation, carries said
substrate whepgérBinSRIdmbaafe BRGH Aloves t& PaEIAsEEpdrT Bé $Ridixe8\eid in a

urther cOMBPNE PRt pit SRS BT FORTRAOPAGUEEA L ng tabl e whi ch | s
novabl e i n a nohabheaidegeinafarsainda first configuration, carries said substrate wherein
said substrate is housed in a protection pod comprising a base member and a cover
member, and
wherein said carrying arm, in a second configuration, carries said substrate

wherein said base member is separated from said cover member.

2. The substrate carrying apparatus as set forth in claim 1, further comprising:
a lifting portion having a lifting table which is movable in a movable range of said
movable stage and is capable of being positioned below said movable stage,

wherein said carrying arm carries said substrate to said lifting table.

3. The substrate carrying apparatus as set forth in claim 2,
wherein said lifting portion has a measuring portion which measures a force

which acts on said lifting table.

4, The substrate carrying apparatus as set forth in any one of claim 1 to claim 3,
further comprising:
a drop prevention portion which prevents an accidental dropping of said

substrate sucked by said chuck.
5. The substrate carrying apparatus as set forth in claim 4,

wherein said drop prevention portion has:

a drop prevention member rotatably disposed on said movable stage side;
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novabl e stage and i s capabl e of being positioned bel ow said novabl e
stage, wherein said carrying armcarries said substrate to said
lifting table. 3. The substrate carrying apparatus as set forth in
claim2, wherein said lifting portion has a measuring portion which
neasures a force which acts on said lifting table. 4. The substrate
carrying apparatus as set forth in any one of claiml1 to claim3,

further conpri si_ng: [ preventi.gn porti o ich prevents an

acci dental dr O%&uﬁsdrage} H%@ﬁa po?l?@s“%"?'@? éd%tﬁ% I?@'g %@p LLVEM IG5 ORMbe toripld
subst r at esaidsulystnate ajhpeeddiyssidashusietantiorth in claim 4, wherein said
drop preventio i . - eV ion nber rotatabl ,
i shobed. on saf dOSBthLAMOT D R 4R BAGIRER CffleMRa Benbth B Bohe e
whi ch r ot athstratedivdisthgopiddiftingdaltleon nenber to hold said substrate
adhered by said chuck; and a rel ease portion which rotates said drop

prevention nmenber to release said substrate by rising said lifting
table. 6.6The Subsibstaie ceayingPpiaralypas setdertam cm Sorth in claim5,

wherein sai d rgh&ameaRPlide8 pbiiof 1§ gl8es& msm@(wrgfgi&ﬁb}ﬁe%gwga from

upward from said base nmenber of sald protection

subst r at eS&PRSA MeMBPpH said pEotadiosdedf orth in claim5 or clai m6,
wherei n said novabl e stage having a coarse noving stage and a fine
noving table ich is disposed bel ow sai d coarse noving stage, said

fine movi hg t abTeSUPEI#E CARHUABPRATAIHS B pRtfOHh Jaidror¢aBEt i ons, said
chuck bei ng di sipasiacsaie movasiisthgbi RRiIng®D¥bdIge N, stagiand 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, and
wherein said substrate holding portion is a holding member which protrudes

downward from said coarse moving stage.

8. The substrate carrying apparatus as set forth in any one of claim 5 to claim 7,
further comprising:
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.

9. The substrate carrying apparatus as set forth in claim 8,
wherein said drop prevention member holding portion has a toggle mechanism
composed of a hinge and a spring which holds said drop prevention member.

10. The substrate carrying apparatus as set forth in claim 8,
wherein said drop prevention member holding portion magnetically holds said

drop prevention member.
11. A substrate conveying method, comprising the steps of:

putting a substrate onto a lifting table by a carrying arm;
positioning a movable stage above said lifting table; and
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wherein said substrate holding portion is a hol ding nmenber which
protrudes downward from said coarse noving stage. 8. The substrate
carrying apparatus as set forth in any one of claim5 to claim?7,
further conprising: a drop prevention mnmenber hol ding portion which
hol ds said drop prevention nenber at a hold position of said
substrate or at a rel ease position of said substrate. 9. The
substrate carryip i | ai rein sajd
drop preventioﬁoﬁgﬁgggﬁhﬁpgﬁwga%%ﬁﬁFé%ghgghgegggﬁgégﬁg%(hﬁ?% efed onto
conposed efloveerisurage ciadhacksyrsaisignovabtetstégsl. ds sai d drop prevention
menber. 10. The substrate carrying apparatus as set forth in claimS8,
wherein said drop prevention nmenber hol ding portion magnetically

hol ds sai d2- dr 6p epPesyengpRerAtWERBET] a substratestavyingaPeatstusasyden prido oy,
conpri si Nngnd Bec1Shers «fim qoputting a substrate onto a lifting table by
a carrying arm positioning a novabl e stage above said |ifting
table; and 22 noving said lifting table upward so as to cause said
substrate to be adhered onto a |ower surface of a chuck of said
novabl e stage. 12. An exposure apparatus having a substrate carrying
apparatus as set forth in any one of claim1l to claim10. 23
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