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SPECI FI CATI ON. SUBSTRATE TRANSFER APPARATUS, SUBSTRATE TRANSFER
METHOD AND EXPOSURE APPARATUS 5 TECHNI CAL FI ELD [0001] The present
invention pertains to a substrate transfer apparatus that carries
substrates on which patterns are fSOEGELCATION substrate exposure
apparatus equi pped wth a substrate transfer nethod and a substrate

nown as maokdpSiRA e TRANSEER AFRARATS, sLRRT RATE, TRARSIER

EUVL, a common problemis the weakness that pellicles that prevent
the adhering of defeddEdHODANE ENH@SU&EPARMRA&EUSI e pattern
face cannot be used. As a neans to resolve this problem there is a
proposal to attach a protective 15 cover when a reticle is not used
and only renove it during exposure. [0003] For exanple, refer to U S
Pat. No. 6,239,863. DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY
THE ISNVENKIEONCADFIEDB04] However, in the above nmethod, there was the
problemthat the protective cover for the reticle used during
exposur e[O'Oﬁif €fte blrés@ntgﬁ%ﬁdmﬁéﬁhmstthea 'sﬂB&Fat@Utrritﬁ?& Hpdri@s that carries
protective cover Is exposed, and it is easy for particles and the
| i ke to becone adhered to the inner surface of the protective cover.
1 The objubstraiss amwhisheRaHIMs ARFRIMSE 1052 £8 ﬁf%@é’f?ogﬁﬁta&rﬁa@t'? §RYipPed
the inner surface of the protective cover when a substrate is used.
with a substrate transfer method and a substrate transfer apparatus.

10 BACKGROUND ART
[0002] With reticles (also known as masks) used in next-generation lithography such as
EPL and EUVL, a common problem is the weakness that pellicles that prevent the adhering
of defect-causing particles onto the reticle pattern face cannot be used.
As a means to resolve this probiem, there is a proposal to attach a protective
15  cover when a reticle is not used and only remove it during exposure.

[0003] For example, refer to U.S. Pat. No. 6,239,863.

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

20 [0004] However, in the above method, there was the problem that the protective cover
for the reticle used during exposure is left in a state wherein the inner surface of the
protective cover is exposed, and it is easy for particles and the like to become adhered to

the inner surface of the protective cover.
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MEANS TO SOLVE THE PROBLEM [ 0005] A substrate transfer apparatus of
the first invention carries substrates on which 5 patterns are
formed, the substrate transfer apparatus includes a protective cover

t hat prot ect Shiehebjsctbstt that gresheninvbeticubsta aterents commamirsdihn ahtheainner
cover protection nmeans that covers the inner surface of the

pr ot et yee £ouet, WISR. L0E SHRSIHGALE: diSrHfAd sy SubSt rate transfer

apparat us o € second invention I's according to the substrate
transfer apparatus of the first invention, wherein the cover

pr ot ect i MPANEAQSOLYS TtHPROBLEMe i nner surface of the protective cover
when the substrate is used in exposure. [0006] A substrate transfer

appar at g8 tm:?ul;slﬁlla?jtrhgéfgpﬁﬁﬁ?aﬂ-ﬁ AEROFiflt Bvehfoh RErrRUBHLERARS ont\nﬁléich

transfer apparatus of t irst or the second i nvention, wherein

protective cover includes a pluralit% of cover_ nenbers that cover
t he dubskatieres aredfarmeddihepshsirate tragsfep apparagys ks @ RIogeGtAsPYpT Enat
and the cover protective neans holds the plurality of cover 15

menbers it LIRSEHsfh@ighdntha sabaARARYs MASiskl Othd AcsisbprdtatGort ArARE EHat
apparatus of the fourth invention is according to the substrate

transfer apparatus of the }hird i nvention, wherein the cover
pr ot ect i SerghAdnner spiface ebthe\praectiyecaushwheadhe SYRsEESISYe8ne part
of the plurality of cover nenbers to the substrate exposure

position, retuy REbithae ORghghar bipedratuleof ave sedamibiiventien tihecssrdindtpyo the
20 position and bringing the plurality of cover nenbers into a closed

. [0007]. A f the fifth i '
s o or RO BRISSRer 4P &1 s ROh Breraishar R B bae? pPiEEas Hhaas

fourth invention, wherein the closed state of the plurality of cover
menber s tovess theahmerisarfabd ehthiehpeotelctiveatdviey whkn ¢ eubstmtdb Brissedrie exposure.,
sealed. 2 A substrate transfer apparatus of the sixth invention is
accor di n@OE)g] tmgubssgrgﬁt trrgﬁs%er apparatus of the third invention is according to the substrate
transfer apparatus of the first or the second invention, wherein the protective cover
includes a plurality of cover members that cover the substrate and are disposed so as to
be attachable and removable, and the cover protective means holds the plurality of cover
15 members in a closed state in a standby position.

A substrate transfer apparatus of the fourth invention is aqcording to the
substrate transfer apparatus of the third invention, wherein the cover protective megns,
after carrying the substrate along with one part of the plurality of cover members to the
substrate exposure position, returns the one part of the cover members to the standby

20  position and bringing the plurality of cover members into a closed state.
[0007] A substrate transfer apparatus of the fifth invention i_s according to the substrate

transfer apparatus of the third or the fourth invention, wherein the closed state of the

plurality of cover members is a state in which the plurality of cover members are sealed.
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transfer apparatus of the first or the second invention, wherein the
protective cover includes a cover nenber that covers the pattern on
the substrate and is disposed so as to be attachable and renovabl e,

and the cover Adudsaatd tveshRappahohds thheixtloiwentimnibarcardiry ta tbt amicdiyate
position in a state nounted to a dummy nenber that imtates the shape

of the substrate. [00Q8 substrate transfer us, .0 .
sevent h trwﬁq{t?wr?t > é’gc%ngrﬁb of 5':'? hc’gconsaﬁ “Z’F I’ﬁ% 'gp\?%%}s g}e Eb‘%gﬁé‘&%‘é""er
of any one of the third to sixth inventions, wherein the standby

posi t i orinclades posiet remHeh dhatgevdre tinspatharn aini the sebatragé andis dsprsed gpas to
10 A substrate transfer apparatus of the eighth invention is

accor di g EEtP chgﬁle a%'dqgﬁw%%b?%z@?@?ﬁ%%f)\{?ﬁﬂé&%ﬁ\%%mﬁ%ﬂ%d? e Qvel Bember in

third to sIXx nvent 1 ons, ndby position, the

cover menber is renoved fromthe substrate. [0009] A substrate

t r ansf era sipndipapestiof intamatei mewnted e adiuormy membes Ft igitatesithe shape of the
substrate transfer apparatus of any one of the third to sixth
inventiot$5”§%§rein the 15 standby position is a |library part that
stores the substrate in an exposure atnosphere. A substrate transfer
apparatus of the tenth invention is according to the substratge

tr anst erl0APHarasubstete drapsiHeartaraie AhifedsevEnth HVRNTIRY dhtacoRrding to the
wherein the protective cover is grounded at the standby position.

[0010] Aysdhiate’ ahRsitf apsdrifusapPanabhs odfthé Rirglte\s®thhinbewests| Wherein the
carries substrates on 20 which patterns are forned, the substrate

transfer apparatus includes in a state protected a protective
cover whBANdYPasifin is & RoSitonibat perdermsy a&gamﬂhﬂ?%ﬁ Sr'r'g’éﬁgtet hat

grounds the substrate or the protective cover. A substrate transfer
apparat us of tAeubywedit t thansive apparatiss ohiahoradghtl ingeritiv i3 according to the

substrate transfer apparatus of any one of the third to sixth inventions, Wherein in the
standby position, the cover member is removed from the substrate.
[0009] A substrate transfer apparatus of the ninth invention is according to the
~ substrate transfer apparatus of any one of the third to sixth inventions, wherein the
15  standby position is a library part that stores the substrate in an exposure atmosphere.
A substrate transfer apparatus of the tenth invention is according to the
substrate transfer apparatus of any one of the third to ninth inventions, wherein the
protective cover is grounded at the standhy position.
[0010] A substrate transfer apparatus of the eleventh invention carries substrates on
20  which patterns are formed, the substrate transfer apparatus includes in a state protected
by a protective cover when the substrate is not used, and a grounding means that
grounds the substrate or the protective cover.

A substrate transfer apparatus of the twelfth invention is according to the
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substrate transfer apparatus of the eleventh invention, wherein the
grounding neans is provided on the setting nmachine that sets the
substrate or the protective cover. [001 1 ] A substrate transfer

appar at ug,QfrafeGar diéi ippRls bhvieNéle@hth Snaeaoh dvigeincthe rousdibgtmedrs is
transfer apparatus of the eleventh or the twelfth invention, wherein

the 5 substrate is groundeq.via the otective cover.. A,.S rate
transfermﬁﬁpﬁgﬁnd*eFﬁ%mﬁdﬂ?ﬂﬁﬁhﬁﬁtFﬂﬁg%??@%&E%ﬁ?fgg'¥BE§PF§?§%an

whi ch patterns are forned, the substrate transfer nethod includes the
steps of (00af T yA R@bstidie teimfdr rappamtiin of thsd dhietepntbtieeeratbnbis according to the

protective cover when the substrate is not used, and holding the
protective cover on.standby so.that _the in [ e: He in th
protect i Vg’mﬁf‘ (t,ré’\'?éfreriaéapgf)%g? & tvk\'ﬁeﬁle{) nethsﬁlﬁé]%efgvyﬁ%s”ﬁ’%gg. T év(gllege]mA ¢
substrate exposure apparatus of the fifteenth invention has the

substy at aibstraansfeouajedaiathespratetived congrany one of the first to
thirteenth inventions. ADVANTAGEOUS EFFECT OF THE | NVENTI ON 15

[0013} Accordi 09, £ 4. 906 ASASGhe Bba' I8 WHEAHR ihdHIBhSLarARP3itReObn

the present i'nven i nher surface o e protective cover is
covered by a cover protection neans when the substrate is used. .
Ther ef orehichivattettisears bsnadattbe pubsiensel trassft Mmethrs inslides the pleps @ &prrying
surface of the protective cover can be prevented. According to

anot her ﬁm%%%%&tr&festi#s sSHP 6 RER d IHyADSIRECtRBRBUEH WMse rOthe LSl sRSIS Mot 12,
i nvention, the cover protection neans covers the inner surface of the

protective cover when the substrate is used iﬁ?ex osur.e. TEerefore,.
when t heanshibalding thej protpsaie icaveramsiapdly se diatd ar sHrfgee PhEMS RRAgpCtive
surface of the protective cover can be prevented. [00141 According

to appt hegver sPeRbrddl whdiethauhstiraleds usansf er apparatus of the present

4

[0012] A substrate- exposure apparatus of the fifteenth invention has the substrate

transfer apparatus according any one of the first to thirteenth inventions.

ADVANTAGEOUS EFFECT OF THE INVENTION
15 [0013] According to one aspect of the substrate transfer apparatus of the present
invention, the inner surface of the protective cover is covered by a cover protection means
when the substrate i; used. Therefore, when the substrate is used, contamination of
the inner surface of the protective cover can be prevented.
According to another aspect of the substrate transfer apparatus of the present
20 invention, the cover protection means covers the inner surface of the protective cover
when the substrate is used in exposure. Therefore, when the substrate is used in
exposure, contamination of the inner surface of the protective cover can be prevented.

[0014] According to another aspect of the substrate transfer apparatus of the present



invention, the protective cover includes a plurality of cover nenbers
di sposed so as to cover the substrate and to be attachabl e and
renovabl e, and the cover protection neans holds the plurality of

cover NMERRGHRBA hpohQliod cal@tificiube fa PidaRYYofReoet imembefhdispbesdso ab mo
a standby position, contam nation of the inner surface of the

protective cover can be preve d. Accordin not her f
Phe substovet BeruaretiedndgpAFaTdehtlic aRA FIRRER, 2 ADBeetohproChESh ofkeps
protection neans, after carrying the substrate al ong mnth one part of
t he pl uriiid heoflueminest dabeliembees inheclssdibitatetie acstpodhy posiidsi.t iTdwerefore,
returns the one part of the cover nmenbers to the standby posi tion

and br|n s the plura cover t

Ther ef or'8,2 $HARY Vc%?sr"y‘?'hgcof'{“?e"'gﬁtb%'t e mﬁe'l ﬂfr?ag l%g)sf? ?‘% g&g%@sﬁé@ can be
posi tion, contantnatron of the substrate can be prevented. Further,

in asst apdianteghosi tion, contam nation of the inner surface of the
protective cover can be prevented. [0015] According to another

aspect of the Ubscf\i h}eap{;tﬁn?%ﬁ{ecég eatsl}ﬁtﬁ{enggﬁsfgfQﬁﬁﬁtatus'é\‘vt@l@tﬂr@ﬁbnt

t he cl osed st ura cover ers I1s a state in

which the 15 plurality of cover nenbers are sealed. Therefore

cont ani niavérdiorothe trvet pradectiourmers. after eanwing the spbsijatsraleng with pespapof
can be prevented Abcordlng to anot her aspect of the substrate

transfery; Ayb cBle rnﬁ'ngér%?@'fﬂe sUHIVER dxPdsu el sRIGH, e&ubisethe @vepart of
|ncludes a cov nb I sposed so as to cover the pattern on the

substrate and to be attachabl e and renovabl e,

pr ot ect i te cREerBembetsdP dae s RRASItIGRASEbrings t e 8 Laﬁlétbt‘??ﬁ?)‘éelrﬂ'edﬂb?rﬁ info

state mounted to a dumry nenber that imtates the shape of the

SUbS d at £.c1dRer ehey €, THePe BreS t@RED a9t tHeNsulssitnge tot the subserats wWxpasere
e cover nenber is covered with the dummy nenber, contam nation

of the i nner surface of the cover nenber can be prevented, .
position, contamination of the substrate can be prevé)nteé{. Fulgher, in a standby

position, contamination of the inner surface of the protective cover can be prevented.
[0015] According to another aspect of the substrate transfer apparatus of the present
invention, the closed state of the plurality of cover members is a state in which the

15  plurality of cover members are sealed. Therefore, contamination of the inner surface of
the plurality of cover members can be prevented.

According to another aspect of the substrate transfer apparatus of the present
invention, the protective cover includes a cover member disposed so as to cover the
pattern on the substrate and to be attachable and removable, and the cover protection

20 means holds the cover member in a standby position in a state mounted to a dummy
member that imitates the shape of the substrate. .Therefore, in a standby position, since
the inner surface of the cover member is covered with the dummy member,

cohtamination of the inner surface of the cover member can be prevented.
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5 [00161 According to anot her aspect of the substrate transfer
apparatus of the present invention, the standby position is a
position that perforns alignnent of the substrate. Therefore, at the

al i gnmenbo peS iAoy td Aothsbsdpeat 6f theodibatratkatrarsfe 0dpdanatuis midhe present
surface of the cover nenber can be prevented. 5 According to another

aspect of the substrate transfer _apparatus, of .the p i L
the stanf¥nti9gsths sanfly ROHHER #5 Sero\ﬁﬁ@Pet%%Beré%rv"ésr Qﬁnﬁrﬁ%ﬁt ?#s{p]\régsnrlr%\%ggte'
fromthe substrate. Therefore, at the position where the cover

menber i FherefaRy el tie slignntet pasibish ditle sohhtmicnatandnatydn ehidejinprirsurface
surface of the cover nenber can be prevented. [0017] According to

anot her %stﬁect of thﬁ sub};tratenlttécgnsfer apparatus of the present 10

i nvent i off,!NE RV BHEBY ¥OGF oS a library part that stores the

substrate in an exposure environment. Therefore, at the library
part .5 cont am matoaiingfo ahethenagrect of fhecsubstratehrandon apparainsc! thaprewent
prevented. According to another aspect of the substrate transfer

apparatus of.th t | i : i k rb S0 PueRadHe
ot he. STultisy iR o BB o I B e o e
substrate is prevented, and adhering of the particles to the

pr ot ect i ubsteteer Tharsfdre, rbdlr @asitippOLBre Abe GoHEm BrerPesidtRBIovVad S the
of the substrate transfer apparatus of the present invention, the

groundi ngL JTRANS GRAHIHRidE RERRIc LA of e cBIGREhbuecaObeprevented

Therefore, electrostatic charging of the substrate or the protective
cover is prevented, 20 and adhering_of the lgigrticl s to t{]e srutglstratet
or the plodd&ktAcserdioy & apathepasnestigh dhe subst ?Hﬁﬂﬂgfﬁpﬁ?ﬁ et W§gELTE -
of the substrate transfer apparatus of the present invention, the

gr oupli NGVERRIS ths siahaMy gedtion isfa FBtary partBathito@stthakulsatatetiiman exposure

substrate
environment. Therefore, at the library part, contamination of the inner surface of the
cover member can be prevented.
According to another aspect of the substrate transfer apparatus of the present
invention, the protective cover is grounded at the standby position. Therefore,
15  electrostatic charging of the substrate is prevented, and adhering of the particles to the
protective cover can be reduced.
[0018] According to another aspect of the substrate transfer apparatus of the present
invention, the grounding means grounds the substrate or the protective cover.
Therefore, electrostatic charging of the substrate or the protective cover is prevented,
90  and adhering of the particles to the substrate or the protective cover can be reduced.
According to another aspect of the substrate transfer apparatus of the present

invention, the grounding means is provided on a setting machine that sets the substrate

or the protective cover. Therefore, the substrate or the protective cover can be



or the protective cover. Therefore, the substrate or the protective
cover can be 6 grounded by setting the substrate or the protective
cover on the setting machine. [0019] According to another aspect of
the subs{tahed HROSEIRG tRPPM RaeS oPihel J1BteRfiRS BdMer ohntHEBE(IRD, midhene.
substrate i s grounded via the protective cover. Therefore, the
substrate and the protective cover _can he ground at the s tine.
5 Accor dORAST chespr i anaihet RSt B rnr b SH Rl SABs o BPRAALLS O g Prezent
present invention, when the substrate is used, the protective cover
is held jngemicRnehy sibitats isag@unbied eiartht peotettiveecoveur fEeeefofe, tthe substrate
protective cover is covered. Therefore, contam nation of the inner
surface of the protective cover can he prevented.  [0020] According to
an aspec"lmdo'ﬁ“etm teé?!on%‘iYFé“%’bﬁ%\lgé‘fWegfat pheesaﬁ?eegg"ﬁt i nvention, since

10 a substrate transfer apparatus of the present invention are used,

a praduct wit mdabahnyicedrtaspeancfitee sbbhairate traosfienmethns sfithe preseakinygntion,
little contam nation. BRI EF DESCRI PTI ON OF THE DRAW NGS [0021] FIG 1
is an illustration show n [ s t ;

t ransf erWH‘al'Bg%psﬁg’F BRI Qc!ﬁgé Bgéégﬁ@bcgg%@%?l fe!)&r)lfn %F@%hisdsgtggﬁ%herem the
illustration showwng a reticle carrier fromFIG 1. FIG 3 is an

i || ust r ainnenssfareiafght peotdetive ¢avens covard. sTheeflqreopamtpminationmfthe inner
is an illustration showing the state exposing the reticle fromthe
CFP in F 2 A idel jon showi ng a state wherein

t he reti%:L,(?(faaciegft'(}fegﬁ@g“rvgébf?rg%nge %Ez\tlgerrg%dége to areticle stage of

FIG 1. FIG 6 is an illustration showing the state in the CFP sta%e
of FIG MDORRErAccprdingigpan aspect of the exposure apparatus of the present invention, Since

10  asubstrate transfer apparatus of the present invention are used, a product with high yield

can be obtained using the substrates with little contamination.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] FIG. 1 is an illustration showing a first embodiment of the substrate transfer
15  apparatus of the present invention.
FIG. 2 islan illustration showing a reticle carrier from FIG. 1.
FIG. 3 is an iliustration showing the details of a CFP stage from FiG. 1.

FIG. 4 is an illustration showing the state exposing the reticle from the CFP in FIG.

20 FIG. S is an illustration showing a state wherein the reticle is transferred from a
CFP stage to a reticle stage of FIG. 1.
FIG. 6 is an illustration showing the state in the CFP stage of FIG. 1 where the CFP

is in standby.
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isin standby. 7 FIG 7 is an illustration showi ng a second
enbodi ment of the substrate transfer apparatus of the present

invention. FIG 8 is an illustration showng a third enbodi nent of
the substrat e it angf&fiy aPRAAIHEWIRY] alsBEordl &RBAdIndMY 8NtheOfubstrabd (Baner
is an illustration show ng an enbodi nent of the exposure apparatus of

the present invention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
[0022] Bepawtwechiheprasest MVEHAR details of enbodi ments of the
present invention using 10 drawings. Note that the present invention

is not |imtedd o8 ihen finlstawbnahewhedh nkind 2mbddithest ofEtieodibsate) trRhGer
1 shows the first enbodi nent of the substrate transfer apparatus of

the present invention. This substrate transfer apparatus is provided
adjacenﬁ“?é”ﬁﬂs8&8@§UF%"%H&WBE?"'15 13 wherein reticle stage 1 1 and
the like are disposed. On one side of reticle chanber 13, a robot
chamger 17 i s Fg.avisdadllusaation shawingcunembbaboentlsf the edpepus apparasgidhe
side of robot chanber 17, a vacuumreticle library 19 is provided,
and on the other side a clean filter pod opener 21 (hereafter called
" CFP opéﬂﬁ%”?"??"ﬁ?ﬁvided. Exposure chamber 13, robot chamber 17,
vacuumreticle library 19 and CFP opener 21 are in vacuum 20

at nosphere. [0023] In the position where robot chanber 17 faces
exposure chanber 13, a | oad-lock chanber 23 is disposed. Load-I|ock

chanber Z3.GoHBEPHRAARYING DPROFHECRYERSIONL7 Vvia a

[0022] Below we will explain the details of embodiments of the present invention using
10 drawings. Note that the present invention is not limited to the following embodiments.
(First Embodiment)
I.:IG. 1 shows the first embodiment of the substrate transfer apparatus of the
present invention.
This substrate transfer apparatus is provided adjacent to an exposure chamber
15 13 wherein reticle stage 11 and the like are disposed. On one side of reticle chamber 13,
a robot chamber 17 is provided wherein a vacuum robot 15 is disposed. On one side of
robot chamber 17, a vacuum reticie library 19 is provided, and on the other side a clean
filter pod opener 21 (hereafter called "CFP opener"} is provided. Exposure chamber 13,
robot chamber 17, vacuum reticle library 19 and CFP opener 21 are in vacuum
20  atmosphere.
[0023] In the position where robot chamber 17 faces exposure chamber 13, a load-lock
chamber 23 is disposed. Load-lock chamber 23 communicates to robot chamber 17 viaa

second gate valve 25. In addition, [load-lock chamber 23] communicates to atmospheric



second gate valve 25. In addition, [|oad-lock chanber 23]
conmuni cates to atnospheric 8 air via a first gate valve 27. On the
ot her side of |oad-lock chanber 23, a reticle carrier opener 31 is

di sposedy;, yia fssaRRdnatiospheric robot 29. On the other side of
reticle carrier opener 31, an atnospheric reticle library 35 is

di sposed via a first atnospheric robot 33_.5 [0024] Wth the aboye
substrat e trarf1 Bre aipprasidg efdoagdlog a&tbr%gﬁh%thEFer | PePE g*’f‘;fj\{%@,s"‘d
as shown in FIG 2, an EUVL reticle 37 used in exposure is placed in

a state gaublatonBrmessiedicoibat 26t Ol theCahéi side 38 ratide aanieamehiel 841 an
pod (hereafter called "CFP") 41. CFP 41 has the function of a

protective cover protegtin etjicle 37.in.a_deconpressio ,

at nosphe"r‘té?osfbe"f‘hgeticg lfckt‘f”é( 'rsrcl'gfosgg Vi1 2 fiied 3o 1 [5%%0& Preticle
library 35 is transferred by the first atnospheric robot 33 to

retici e pany| ewitdpengiovddubsthaatransfer eppeara@isy inghe 8@ndsphede reticld lderantspb,
reticle carrier ID reader 43. At this reticle carrier opener 31

reticle carrier 39 is,ope a 41, i s 0 |
4T 1o het SEPUBATTIS S HoaP tba R 7L, I pFBIPER pEtB TEROREH Rl
|l anp 45. The heated CFP 41 is transferred by a second 15 at nospheric
robot 29pmnéaed bad-retdk cemiznB8rand3 glbver Biter potd (herdadtef caltd "§hPd AWalyB 41

27 is opened. Note that the steps fromreticle carrier opener 31 to

| oad- | OCE%;CQﬁgbﬁxrncgg Yreal Frordtivh e@g?%&h&&ﬁg”kﬁc@@%]n I deeddpleaston

[
chanber vacuum dr awi ng- occur s 41 1n a state where
the first gate valve 27 and second gate valve 25 are closed. Wen a
speci f i edtnsisphere.20 of vacuumis achieved in | oad-1ock chanber 23,
only second gate valve 25 opens and CFP 41 is transferred to vacuum

retighe library,dRubik Massad 5190atin dBnospheric reticle library 35 is transferred by the
first atmospheric robot 33 to reticle carrier opener 31. Then, reticle carrier 39 is identified
| by reticle carrier [D reader 43. At this reticle carrier opener 31 reticle carrier 39 is opened
and CFP 41 is exposed. The exposed CFP 41 is heated about 2-3 degrees Celsius by
temperat.ure compensation lamp 45. The heated CFP 41 is transferred by a second
15  atmospheric robot 29 onto load-lock chamber 23 wherein only the first gate valve 27 is
opened. Note that the steps from reticle carrier opener 31 to load-lock chamber 23 are in
a clean environment.

[0025] In load-lock chamber 23, vacuum drawing occurs for each CFP 41 in a state
where the first gate valve 27 and second gate valve 25 are closed. When a specified state
20 of vacuum is achieved in load-lock chamber 23, only second gate valve 25 opens and CFP

41 is transferred to vacuum reticle library 19 by vacuum robot 15.
ln vacuum reticle library 19, for example around 5 sheets of reticle 37 are stored

housed in CFP 41. The reticles 37 are held at a specified temperature by a temperature



In vacuumreticle library 19, for exanple around 5 sheets of reticle
37 are stored housed in CFP 41. The reticles 37 are held at a
specified tenperature by a tenperature 9 adjustnent nechani sm (not
shown) . Jd18sthfdnk Gh&haRilmStnet 8Rowi. ThE rddiclas 871 et iihiGre Dl arer Wehtfied by
| D reader "47. The identified reticles 37 are transferred by vacuum
robot 15 to CEP opener. 21 while housed in CFP_41. [0026] In P
opener 2'ticledp r&ié)eirs47oB‘Eﬁé‘!f“é‘ﬁ'agrr%ti‘ihl‘isl 3% Wi ELVSV"’}CHLFH@%?]S to CFP
enbodi ment, as shown in FIG 3, the CFP 41 transferred to CFP opener
21 is s@peren 2CHMhiktiRgRedith CAHFP1.41 i ncl udes upper cover nenber (upper
lid) 51 and | ower cover nenber (lower lid) 53. Then, as shown in

FIG 4, ing CFP 9. th ' b
511 s | oftbRE Iy Bbeehy Abnie op o andrRle 2 aXBRRE o e e

55, exposing reticle 37. 10 [00271 In this enbodi nent, at the | ower
regi on of CFP latthgenSdimenyheskoweinilGr 3stedEP 43 drarsfetrahipseP sraner 21
performng prealignnent of reticle 37. Then, a prealignnent mark 37a

formed on fhe '&(’)iﬂtaaé’%?‘ﬁ?p qf].ihahhig% gp%%‘ écﬁlefjﬁﬂaﬁﬂ}e(?QU er IR & 1ERGE lo%er

mi cr oscoBe 58" ront a2 pér for at i ng a formed In CFP stage 49 an

a transparent w ndow 53a established in |ower cover nenber 53

t hrough tovanspambsrt (awerdisl B33 heanas phewn iigmifert. yclowesngCrPsstage donte
CFP stage 49. At this time, the reticle ID can be confirmed by

detecting the Bfeéﬁiﬁalr%gve}r[?n RHENS PR 1BcIRRY b@%@ﬁﬁgg%@érﬁ%ﬁ bR the upper end of

transparent w ndow 5 n | ower cover nenber . [00281 The reticle
37 that has conpleted prealignnent, as shown in FIG 5, is

t r ansf er sebporhoeyder PA. XROsinGvisticled/er 53 of CFP 41 to reticle stage
11 by transfer arm 61 of vacuum robot 1 5. In reticle stage 11,

el ecig oSfrbhf HHEK MR dide i, 2PARAwWEH fdyiatsPCIH itade dacerdd@nedniiackdagpe
down. Then, I1n a state where reticle 37 is crinped to adsorption face

63a of . .
59 is disposed for performing prealignment of reticle 37. Then, a prealignment mark 37a

formed on the lower surface of reticle 37 is detected by reference microscope 59 from a
perforating hole 49aformed in CFP stage 49 and a transparent window 53aestablished in
lower cover member 53 through transparent window 534, and prealignment occurs by

15  driving CFP stage 49. At this time, the reticle ID can be confirmed by detecting the reticle
ID, such as a bar code, through the transparent window 53a in lower cover member 53.
[0028] The reticle 37 that has completed prealignment, as shown in FIG. 5, is transferred
housed in the lower cover 53 of CFP 41 to reticle stage 11 by transfer arm 61 of vacuum
robot 15. In reticle stage 11, electrostatic chuck 63 is disposed with adsorption face 63a

20 facing down. Then, in a sfate where reticle 37 is crimped to adsorption face 63a of
electrostatic chuck 63 by transfer arm 61 via lower cover member 53, the upper surface
of reticle 37 is chucked to adsorption face 63 a by turning on electrostatic chuck 63.

[0029] After chucking reticle 37, transfer arm 61 carries lower cover member 53 to CFP

10



el ectrostatic chuck 63 by transfer arm 61 via | ower cover nenber 53,
t he upper surface of reticle 37 is chucked to adsorption face 63a by
turning on electrostatic chuck 63. [0029] After chucking reticle 37,

transfer, ALm S GANEWESIRWRIenRY 88 iSTBItRAT CFBsthde 4 RyHibh RRNRE d2dcended
and | ower cover nenber 53 is set on CFP stage 49, which is in the

descended position shown in FIG 4. Then, the per, cover menber , 51 3
and | owaroskieshongnpdiC 5B Thep. epPREr SPEr MRS h3Nd ST KBV PP TPagR
49, and the inside of upper cover nenber 51 and | ower cover nenber

53 is segl@ @Aidrkiaghéred|by rakimy EPadnRAtandt the ididseft (GEP cdderi rgefber 51
hel d duri ng exposure inside CFP opener 21 in that state. Note that in

th it . d. P .
or cal | GTBHEEF S5 PR o b OIS Sbhr D s ATERa ety (R flosed Cep a1 is

to transfer these to vacuumreticle library 19 and then hold them
[ 0030] Wi daxpgupesiirs iasitp|GEP epenard2 i e tieatchatnglotsf thakin other3asefs it is
reticle stage 11 occurs, the upper cover nenber 51 and | ower cover

menber 53 of e CFP d ipt [ icinSe
separ at eﬁcﬁ@tab@m‘}é’ﬁfﬂ‘a%ﬁ:gﬂ; togaﬁeﬁgleg?r{% H%‘%%?Fﬁeg(‘)pﬁ% J\E/ée?rec%bgg nt part.
menber 53 (corresponding to the state in FIG 4 without reticle 37),
and | oweklse,dy eraccepablerto 3@nisfer thesegp earewm reticle Bbyast 19 pad sheheidthge.

position by transfer arm 61. [0031] Then, with the | ower cover nenber

53 in Cg'@??gt é’\ﬁ"{’ge’ﬁ%&wﬁ,ﬂ”p'%{j GRdithe RbhARS RS rbficl€RFCIF @SR dtege 11

chuck 6 reticle 37 is set on | ower cover nenber
15 53 by turning off electrostatic chuck 63. In this state retig%e
37 is tredsyfsethedppes comm rweh@rrSlzqn':b'theraﬁ\seré'?er&?%%loféﬁﬂcf%ﬁérhe (nthe
menber 53, on which is set reticle 37, is set on CFP stage 49, which

0 LSS g0t i g T o o
V\nﬁﬂ) gr r gglpm%éséaeélgﬁgm(f{nggq%regg ﬁ}gll,tgte ?r? Fl%r..lq‘r vc\;ﬁﬁotfftlreitiélesfﬂl, eEl(ljlda]iC){V'[EEi‘ gg&er
member 53 is transferred to the reticle 37 exchange position by transfer arm 61.
[0031] Then, with the lower cover member 53 in contact with reticle’37, which is
attached to electrostatic chuck 63 (refer to FIG. 5), reticle 37 is set on lower cover member
15 53 by turning off electrostatic chuck 63. In this state, reticle 37 is transferred to CFP
opener 21 by transfer arm 61 and lower cover member 53, on which is set reticle 37, is
set on CFP stage 49, which is in the descended position as shown in FIG. 4. Then, by
raising CFP stage 49, the upper cover member 51 of CFP 41 and lower cover member 53
are sealed (refer to FIG. 3) and CFP 41 is sealed airtight while reticle 37 is contained inside
20 CFPA41.
[0032] In the above substrate transfer apparatus and method, when reticle 37 is used in

exposure, the upper cover member 51 and lower cover member 53 of CFP 41 are closed

and the inner surfaces of upper cover member 51 and lower cover member 53 are

11



1 4

‘20 CFP 41. [00321 In the above substrate transfer apparatus and
met hod, when reticle 37 is used in exposure, the upper cover nenber
51 and | ower cover nenber 53 of CFP 41 are closed and the inner

sur f aces Qferdtd DRE r<FOLE WHERNRBEI 537 3N dish OB TexpOVIRE, KBATARTINARrBE thd Inner
covered; therefore, when reticle 37 is used in exposure,

contam nation of the inner surfac f CFP 4 n be easi|y.and

ol | abl y Sy ganiCER A1 FrB RS pubATSSHDY prbvepicdy f R SRR e bt purfacof
contam nated, there is very little contam nation of reticle 37.

(Enbodi nept 42)is hotddbtardinatedy\ehete soeon tittendoati miaationbf tdtelesBibst r at e
transfer apparatus of the present invention. [0033] Note that in

this enb?Etc'i_rirgoeCQt, t@e sane nenbers as in the first enbodi nent are

assi gned RRat ynbol s, so detail ed explanati on has been omtted.

In this enbodi nent, as shown in FIG 7(a), the cover nenber 65 that

is a510 proteflGi Veshoasear séconduumicetimsot bhttte substrate trensfet appardtusnef the
renoved and so that it covers only pattern 37b on reticle 37. Then,
as shown _in ﬁ%(ienkg), cover nmenber 65 is transferred as nounted to
~cover mBRBEF BE*BY transfer arm 61 to electrostatic chuck 63 of
reticle stage 11, then only reticle 37 is chucked to electrostatic
chuck 63{0083][ Bo®4hatOn thisenddémentatier sae BIgoURers #5 inthe firgtgmbedigment are
menber 65, which remains on transfer arm6l, is transferred to a

st andby a r f : Vs Bt omites. Shown in

FI G 7(c§,?sr'%r}l&?/trfﬁgtsg??c? anggsggg%le%éﬁlg?te?rsr%a?g@gpt he shape of reticle 37
i s disposed, and by nounting cover nenber 65 to this dunng n%nb%r .
67, the inner kuthHisembsdimpiigras shown in FIG. 7(a), the cover member 65 that is a

10 protective cover is mounted so that it can be attached and removed and so that it covers
only pattern 3756 on reticle 37.

Then, as shown in FIG. 7(#), cover member 65 is transferred as mounted to cover
member 65 by transfer arm 61 to electrostatic chuck 63 of reticle stage 11, then only
reticlg 37 is chucked to electrostatic chuck 63.

15 [0034] On the other hand, as shown in FIG. 7(¢) cover member 65, which remains on
transfer arm 61, is transferred to a standby part by transfer arm 61. In the standby part,
as shown in FIG. 7(d}, an imitation part 67 that imitates the shape of reticle 37 is disposed,
and by mounting cover member 65 to this dummy member 67, the inner surface of cover
member 65 is covered and protected by dummy member 67.

20 Then, when exposure is completed and the exchange of reticle 37 of reticle stage
11 occurs, cover member 65 is released from dummy member 67 and transferred to the
reticle 37 exchange position by transfer arm 61. Then, after mounting cover 65 to the

reticle 37 adhered to electrostatic chuck 63, reticle 37 is removed by turning electrostatic

12



'nenber 65 is covered and protected by dummy nenber 67. 20 Then, when
exposure is conpleted and the exchange of reticle 37 of reticle stage
11 occurs, cover nenber 65 is released fromdumry nenber 67 and

transf er gpghit €3 tohe THeClehfdved Fétied GrRngaapstsirkd Qllordty withatst e meanbar6ds by
Then, after nmounting cover 65 to the reticle 37 adhered to

el ectrostatic chuck 63, reticl ﬁ%,is i&nnved b% t urni ng
el ect r ostrar$ier arm 6l g rewnn giticle fprary LAdoee* 380 el e 37 is transferred

al ong with cover nmenber 65 by transfer arm6l1 to vacuumreticle
library 1835f o takadrabadlimkROBR]sahie tebils agibdei firenembbdineatrean be wbtained.
in the first enbodi nent can be obtained. (Enbodinent 3) 5 FIG 8
shows a ird. enmbodi nent of the substrate transfer apparatus of the
present |$W@ﬁPW8ﬂ? Note that in this enbodinent, the same nenbers as
in the first enbodinent are assigned the same synbols, so detailed
expl apati on haslGb@eshaws ttted ¢roldEmehn of Khe sehbioate nsansferaarnaggiens sefddde
conductive | ayer 69 nmade of alumnumis 10 forned on the upper

surface of gﬁ m§gﬁﬂ§]49 (setting nmachi ne) of CFP opener 21, for
exanple.p?ﬁls stage-si de conductive |layer 69 is grounded via ground
wire 71. On the other hand, on the side surface of |ower cover menber
53 of CFP 41, Nufeghal iovibis egnhastimenhites sage menthers anindhgdisigrpjgediment are

conductive layer 69, a |ower cover conductive |ayer 53b that

contact s a%@?&?ﬁ:‘e@%n&%mb%ﬂ \VE deBMRH &BIdnatidPhABHeenlbthfitddover 15

cover con ve layer '53b contacts an upper cover conductive |ayer
51b formed on upper cover nenber 51 when upper cover gggperf5é¥$s .
€of! pEITIGHE 15

set on | dORH6] cliv this pepissimen, a pfagesieh copBUiNp Ry b
37, when upper cover nenber 51 is set, a reticle
10 formed on the upper surface of CFP stage 49 (setting machine) of CFP opener 21, for
example. This stage-side conductive layer 69 is grounded via ground wire 71.

On the other hand, on the side §urface of lower cover member 53 of CFP 41,
when lower cover member 53 is set on stage-side conductive layer 69, a lower cover
conductive layer 534 that contacts stage-side conductive layer 69 is formed. This lower

15 cover conductive layer 53/ contacts an upper cover conductive layer 515 formed cn
upper cover member 51 when upper cover member 51 is set on lower cover member 53.
Also, on the upper surface of reticle 37, when upper cover member 51 is set, a reticle
conductive layer 37/ is formed that contacts upper cover conductive layer 515.
[0037] With this embodiment, the same result as in the first embodiment can be
20 obtained, but in this embodiment, at CFP stage 49 , lower cover member 53 of CFP 41,
up?aer cover member 51, or reticle 37 are grounded, therefore electrostatic charging of

lower cover member 53, upper cover member 51, or reticle 37 can be easily, reliably

prevented. Accordingly, adhesion of particles to these members and the like can be

13



conductive layer 37b is fornmed that contacts upper cover conductive

| ayer 51 b. [0037] Wth this enbodi nent, the sane result as in the
first enbodi ment can be 20 obtained, but in this enbodinent, at CFP
st age 49eﬁu%%wer cover nmenber 53 of CFP 41, upper cover nenber 51,

or reticle are grounded, therefore electrostatic charging of

| ower cover nenber 53, ugper coyer nenber gﬁmﬁgr reticle q{ can be
casi |y, HGBBLENGte Wab i icemBRUBIar ntiF ¢ XPLRE PBEGmAS IET dawgig cover
t hese nenbers and the |like can be 13 reduced. [0038] Note that in

this enbpgdiRAL3, WEhe? ¥PleRini@Rb@s 1e¥aRIcR: 3hargrbavi 1 GFEstagredbhowever,
53, upper cover nenber 51, or reticle 37 are grounded at CFP stage

49; however, it |s, acceptable for, exanple.to ground, t [,at .
vacuum r Bt$ ‘t‘ﬂcép‘iaibl?rfaf 9X?‘L'8p18ﬁ° SR EH %ﬁlﬁﬁ%e ﬂiv?csug‘g' bt ’CFHE’% t]? i %g\%":h CFP
machi ne of | oad-1ock chanber 23, or the parts (end effectors) of
vacuum r abed sdi5 tigd s@ting spdthiriecof @hdt1020 chdrabercdht arcthe @RFs4A@nd effectors of
case, there is no need to ground at every location; it is acceptable

to ground just th | ocat i ons. wher r Led A9
of Crp- AT Fer dperaimoronay TR s Mt ARAG 5P MLRBAE cEP ARt no
conductive layers 51 b and 53b are fornmed on 10 upper cover nenber
51 and | awettoopuend mesveeriobgict itGrRccaptabietowtienwndipiseihose lasationpheie one

51 and | ower cover nenber 53 are closed, they create a configuration

where - bath 466, &GE L GMd of GIDRGIPRckoyRVer  if upper cover

menber 51° |"ower " cov menber 53 are nmade of conductive materi al
(for exanple, alumnum, there is no special need to forma

conduct i W30hyAlse, hidw, aboue enthpdimert sgndyctiva laysrs BEP ast agd @ fppmed on
becomes 15 grounded. However, in case there is an insufficient

el ectpi Cﬁlopé:roﬂitvéptrlenilﬂerisﬁ AL RN RbGe !t RemBes 8IS @PNEC BAd iWt2h UppRRASOVer
of making a reliable electrical contact (for exanple a
member 51 and lower cover member 53 are closed, they create a configuration where
both are electrically connected. However, if upper cover member 51 and lower cover
member 53 are made of conductive material (for example, aluminum), there is no special
heed to form a conductive layer. Then, just by placing CFP 41 on CFP stage 49 it becomes
15 grounded. However, in case there is an insufficient electrical contact, it is acceptable to
dispose a mechanical means of making a reliable electrical contact (for example a
conduct'ive needie). The same applies to conductive layer 514 of CFP 41 upper cover
member 51 and conductive layer 375 of reticle 37.
[0040] Also, in the above embodiment, a reticle-side conductive layer 374 is formed
20  only on the upper ;_;urface of reticle 37, butitis also acceptqble to form a conductive layer
on a side surface or lower surface (surface where circuit pattern is formed). In this case, it

is necessary to form the conductive layer so that it does not harm exposure, inspection,

or various alignments. Also, stage-side conductive layer 69 was formed on the entire

14



lconductive needl e). The sanme applies to conductive |ayer 51 b of CFP
41 upper cover nmenber 51 and conductive |ayer 37b of reticle 37.
[ 0040] Al'so, in the above enbodinent, a reticle-side conductive |ayer

37b is fpphRde e Y ¥rRtdgBes8IPRAY itSidr 4196 &icedptilsikitol Rordi7 onlyui ddrtion of
al so acceptable to forma conductive |layer on a side surface or

| ower surface (surface where circuit pattern is for.ned I n i

case, itstage SifecEs ‘Vggmﬁﬁr -tﬂ@hcgﬁBGEﬂ%$éeF§f§Pg§oggﬁﬁtc%?4aog? be
not harm exposure, inspection, or various alignnments. Also,
stage- si dpua@agluctive layer 69 was fornmed on the entire 14 upper
surface of CFP stage 49, but it is also acceptable to formonly a

eticre Bpadf Ale SenuR BEC g, aEHEE B0t E b e bR ARy on

7, in the case that cover nenber 65 is established only on 5 the
pattesn garfaren silfaef3Tiedf reticle 37, bbeuaeasike uprersppiete glretigtee3 ofs exposed,
reticle 37 is exposed, grounding of reticle 37 can be made directly

fromits ud?fr%ggngts er]éécbgBIf'%ngb;le dd? ety ROFSELY erEQercre?Eﬁ'n%EtiiQaifsQ%ossible

sane nmanfg Ve “exanpl e via cover menber 65. odi ment of
Exposure Apparatus) FIG 9 shows the patterning of the EUV |ight

| i t hogr aphgrosmdtiethd senemanher aslibe appws exanelhaibever megberts: 1. Note
that in this enbodi nent, the sanme nenbers as in the first enbodi nent

are assi gnad & B SV IR yardtlls)t i s enbodi ment, EUV light is used
as the exposﬁﬁ@grfghtP ébv ”ﬁgﬁt ﬁas a wavel ength of 0.1 "400 nm and

for this enbodi nent a wavel ength of V50 nmis preferahle. The . .
proj ection i nalge- Fsekovsn therpgeernbig i°(f§h§y%{\ér’fﬂﬁgi'?h°§ﬁ@ PYigfBt ingie the
i mge of the pattern is forned on wafer 103 by reticle 15 37.

10 exposure chamber 13 of FIC. 1. Note that in this embodiment, the same members as in
the first embodiment are assigned the same symbols. In this embodiment, EUV light is
used as the exposure light. EUV light has a wavelength of 0.17400 nm, and for this
embodiment a wavelength of 150 nm is preferable. The projection image uses an image
optics system 101, and a reduction image of the pattern is formed on wafer 103 by reticle

15 37.

[0642] The pattern exposed onto wafer 103 is determined by the reflecting reticle 37
disposed on the lower side of reticle stage 11 via electrostatic chuck 63. This reflecting
reticle 37 is loaded in and out by the vacuum robot 15 of the above embodiment
(indication of vacuum robot 15 on the drawing is omitted). Also, wafer 103 is set on top of

20 wafer stage 105. Typically, exposure is done by step scan.

[0043] The EUV light used as the illumination light during exposure has low

transparency in atmospheric air; for this reason the light path traveled by EUV light is

enclosed by vacuum chamber 106, which maintains a vacuum using an appropriate

15
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l[0042] The pattern exposed onto wafer 103 is determ ned by the
reflecting reticle 37 disposed on the lower side of reticle stage 11
via electrostatic chuck 63. This reflecting reticle 37 is |oaded in

and out ayulileuas OMAIENCUVIRhofs deherabb e adadeodianeiatX-r4yi srdircaiThehaser
of vacuum robot 15 on the dramﬁng is omtted). Also, wafer 103 is set

on top of, 20 wafer sta i aII o \V/B

scan. [OYa%]a THEYRIYTS ﬁ ﬁ%&ﬁegg T& |Fﬁ§ﬁ? %{%phiﬁqﬁgﬁgﬁH#%g%Bume)
exposure has | ow transparency in atnospheric air; for this reason
the |i ghindoatiort bavelipply appBtavus i1gAt The lasen ail e Xbrayvspuicarisc Ragpead by
106, which maintains a vacuum usi ng an appropriate 15 vacuum punp

107. Al ;\?aé:uum S?aln%m 1h8. ﬁ‘?é‘@uﬁg gé'rle?atle&"‘%?rthplleéﬁ la&nﬁ%rﬁpwtﬁ& padies

| aser ray source r1nc aser source 1 (operated as an
excitation light source) and xenon gas supply apparatus 109. The

| asers pl tisoghWwingpwsidur dfevacsumrabhoded 1 BY-  vacuum chamber 110. The EWV
| i ght generated by the | aser plasma X-ray source passes 5 through

wi ndow 1nh,1 \J{Qh gO&Tratks 1-aQer [ 9044 ideAS R hv eItk BelbWBultraviolet, for
9 avi ng

generate Iaser ? a wavel ength below ultraviolet, for
exanpl e using a YAG | aser or exciner |aser. The ht from

| aser sowtaeleoBindsa YAGcasRonANCBRp ARS8l [He 12SFY 3}%’?0%@6‘?{ drce 108 is
ej ected fromnozzle 112 (supplied from xenon supply apparatus 109).

Wien | asgleubddBid lepsseRones flol dhgencdngds éleored fedie doashr 11D (upgihied from
sufficiently warns ?he xenon gas, generating plasma. Wen the xenon
gas nol ecul es-exci t ed- by

i ght  ph¥esss upply a'é‘?ﬁrﬁtt“éd] OI%[?OWE%'?L %&%L\?%‘L‘gfﬁg‘egﬁtfﬁﬂo nereg%l gtp]SsFTes '
adj acent to the xenon gas ejection part. Parabolic mrror 113 forns
a cofiflengght opfficentls Ywarei® ang tehoi apnsgehesatinighatasintre Woenisthe xenon gas .
molecules—excited-by the laser fall into a low energy state, EUV light photons are
emitted.
[0045] A parabolic mirror 113 is disposed adjacent to the xenon gas ejection part.
parabolic mirror 113 forms a condenser optics system and is disposed so that the focus
15  point is adjacent to the position where xenon gas is emitted from nozzle 112. EUV light is
reflected on the multi-layer film of parabolic mirror 113 and reaches condenser mirror
114 through window 111 of vacuum chamber 11.0. Condenser mirror 114 focuses EUV
light on reflecting reticle 37 and reflects it. EUV light is reflected by condenser mirror 114
and illuminates a specific portion of reticle 37. That is to say, parabolic mirror 113 and
20 condenser 114 compose the illumination system of this apparatus.
[0046] Reticle 37 has a multilayer film that reflects EUV light and an absorbent pattern

layer for forming a pattern. By reflecting EUV light with reticle 37, the EUV light is

"patternized.” The "patternized” EUV light reaches wafer 103 through projection system
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15 point is adjacent to the position where xenon gas is emtted from
nozzle 112. EUW light is reflected on the nulti-layer film of
parabolic mrror 113 and reaches condenser mrror 1 14 through
w ndow 1;gil of vacuum chanber 11.0. Condenser mirror 114 focuses EW
light on reflecting reticle 37 and reflects it. EW light is

reflected by ndenser mrror i1 ym.nat egl
of reticle 37Qr?"'i’H5ta9F§’pf'65 §’é§}em]1§}r1 'S & ?crl'(r)"renﬁ'}f%dgeg fg%leggg%’ﬁ%tsrgfk
114 conpose the illum nation system of th| s apparatus. [0046] Reticle

37 has acdndhid figy afiirfor |1 hadnve g fskemtds mitgor 11 Bt coamelx &hirdgiomondd ¢ and
pattern Iayer for formng a pattern By reflecting EWV light with

reticle 37, t, e " | #E8Hdedr YN each
li ght re%?@ﬁ%‘ée gﬁé‘tﬁﬁvmiﬁgthr%ﬁ rﬁﬁ)ﬁ’i gjg[reﬁrﬁgﬂatsrefglgsm %b%i%pzr © mageeElc
optics system 101 of this errbodl ment includes 4 reflective m rrors
concave mirrat] Ifia+ d75415a, convex second mirror 1156, convex third

mrror 115 cand concave fourth mrror 115 d. A nultilayer filmthat

reflects ()Eyz lﬂ%b\% ectge}ﬁ gt‘fécqg&j f3fh RAEIR 35[5%%&& ledmdntrally Hroth fl['sQQ'Fﬁ?l]or

The EUV ref romreticle 37 is refl ected sequentla y
fromfirst mrror 1 15a through to fourth mrror %

reduced [T%or theguaipite fourtl migps, 1§ﬂ6)’°rm'ﬁ&@ereéf~'cqqﬁgof ét‘F’EP ddﬁtgff%. 1/6)
| mage optics system 101 is nmade to be telecentric on the inage side

(waf er 103, &tetlhe ARIRSLHEHE 1Rkgt © ﬁypgxf;-rté.ﬁd!mn.sahadte&sbe&aeceﬁtaa@n\fhe
pl anes by va reticle stage 1 J;? Wafer 103 is preferably

supported in the X, Y and Z directions by novable wafer stage 105.
When t heimgiige siee (nerferr 0B0de)s exposed, EUV Iight is exposed to a
specific region on reticle 37 by illum nation system 101, and

retigle 37 andrarfeet7 iEQ3ppsedByY edestitnd X uad Yplanmdy movable reticle stage 11.
Wafer 103 is preferably supported in the X, Y and Z directions by movable wafer stage 105.
When the die on wafer 103 is exposed, EUV light is exposed to a specific region on reticle
37 by illumination system 101, and reticle 37 and wafer 103 are moved relative to image
optics system 101 at a specified speed according to the reduction percentage of image

15 optics system 101. In this manner, the reticle pattern is exposed in the specified
exposure area (toward the die) on wafer 103.
[0048] At time of exposure, it is desirable that wafer 103 be disposed behind a partition
116 so that the gas that is generated from the resist on wafer 103 not influence mirrors
115a - I75d of image optics system 101, Partition 116 has an opening 1164, and EUV

20  light is exposed through it from mirror 1154d/to wafer 103. The space inside partition 116
is evacuated by vacuum pump 117. In this manner, refuse in the form of gas generated by
illuminating the resist is prevented from adhering to mirrors 1152 "dor to reticle 37. For

that reason, deterioration of the optical properties thereof is prevented.



optics system 101 at a specified speed according to the reduction
percentage of image 15 optics system 101. In this manner, the reticle
pattern is exposed in the specified exposure area (toward the die)

on waf er ghQ3] WRRARL AlpokLifte apharaROSHtRis éhbodin(k@s trahifer tdfadetiokf 87 is
103 be di sposed behind a partition 116 so that the gas that is

generated from¢the resist on wafer 3 not influence mrrors , l1%a -
1754 of - PrESHRY 16 Bptt sFATC CRuTET POttt cthieofs A biskifly rrpdet can
and EUWV 20 light is exposed through it frommrror 115d to wafer 1083.

The spacpe bbsiikkel padd a rétile 31 6vithi little vastaatieadiony vacuum punp 117. In
this manner, refuse in the formof gas generated by illum nating the

resist i reven fr dhering to.mrrors 11 5a "d or to reticle
37. For &t"ﬁﬁgn}e@i\aggtﬁ,rm&gmf&ei %P%?cﬂ{)nﬁng the optical properties thereof
is prevented. 17 [0049] Wth the exposure apparatus of this

embodi nent, t r@nhEdrethe aboveetmboddin®nt,ivee exmdained apdxpplehwhesp theinner surface
substrate transfer apparatus; therefore a high yield product can be

obt ai ned i reti ke i ttl &G Lnat o i
rems 1 oft EHE e aherE futhoth 12 1< o NAELAT e ) sHELLREBOAL for
expl ai ned an exanple where the inner surface of CFP 41 is covered
when r et ¢xdraplg 7toj eovas dlae inmes susiace @f Wht41 wheg rafisls 3t deptethin ipspection,
exanpl e to cover the inner surface of CFP 41 when reticle 37 is used
in inspegtLOfg etc! €aning, etc. [0050] (2) For the above first
enbodi nment, "expl ai ned an exanple where the 10 protective cover
for reticle 37 is conposed on an upper cover nenber 51 and a | ower
cover mel9S0!5E@) fistt ther abavesfiss ambaAMANte WeoPXRIRLS) %“t%‘%'%%%ﬁeﬂ’e
of 3 or nore nmenbers.

10  protective cover for reticle 37 is composed on an upper cover member 51 and a lower

cover member 53, but it is also acceptable for example to be composed of 3 or more
members.
(3) For the above embodiment, we explained an example of an exposure
apparatus that uses EUV light, but other than this it is also acceptable to broadly apply an
15  exposure apparatus using charged particle rays, i~line, g-line, KrF, ArF, F2 and the like.
[0051] In the above we explained the present invention in detail, however, the invention
is not limited to the above embodiments and various modifications may be made without
departing from the spirit and scope of the invention. Any improvement may be made in
part or all of the components.
20
INDUSTRIAL APPLICABILITY
[0052] In the substrate transfer apparatus of the present invention, the inner surface of

the protective cover is covered by a cover protection means when the substrate is used.
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(3) For the above enbodi ment, we expl ai ned an exanpl e of an exposure
apparatus that uses EUWV light, but other than this it is also
acceptable to broadly apply an 15 exposure apparatus using charged
particl eTh@¥forel cdrtinatioh idhehe Ker sAfface bRthansrotditivé ickeer dad(bel frebanted
t he above we expl ained the present invention in detail, however, the
invention is not limted to the above enbodi ments and vari ous

modi f i cathen&sEHPsHaEdEeh t hout departing fromthe spirit and

scope of the invention. Any inprovenent may be nade in part or al

of the conponeftifie sabsttNDUSHERE AbppdrRtus@ABhd pTEYe{i0i0Bitionn thehprotective cover
substrate transfer apparatus of the present invention, the inner

surface of th rQtecti cover is,covere r L :
reane. wnErerehetedidhs SendPeSition  “TrPRls el oRaBEURraRieiriAl bihurate i
i nner surface of the protective cover can be prevented when the
subst § at eréventesleand hdhdrivg ofiths preticke st toahe beatectyeanonegrndie redeicedt.esent

i nvention, the protective cover 1is grounded at the standby position.
Ther ef or egt j [ S It i
and adnelig!of VRsBelie 5 B Rba bF Brcamtihkibn, Dbk ORI BRate i
[00531 In the substrate transfer nmethod of the present invention,

when t he useshdhe aretettive apyediis hehd itppianeby inve stss utherain jlg Hnef syrfasfgpl the
in a state wherein the inner surface of the protective cover is

cover ed. pI&@EtﬂfeoEgvercﬁnéo@me'a?t MR rFbrd N@ntdMiRhtiSHTIFagR Minet NRIrface of the
protective cover can be prevented. 10 In the exposure apparatus of

the present invention, since a substrate transfer apparatus of the
present iPreiefiveiovar @nerreventddoduct with high yield can be obt ai ned

10 In the exposure apparatus of the present invention, since a substrate transfer
apparatus of the present invention are used, a product with high yield can be obtained

using the substrates with little contamination.
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using the substrates with little contam nation. 19 CLAIMS 1. A
substrate transfer apparatus that carries a substrate on which
patterns are formed, the substrate transfer apparatus conprising: a
protective cover that protects the sghaimate when the substrate is
not used, and 5 a cover protection neans that covers the inner

surface of the protective cover when, the substrate is

subst rat & t rarfSFUPStEApAFASIRE 2RPREFHE ARG GUEFRARY ?ﬁeﬁe?'gﬁﬁ'qghéatég{}grare
protection neans covers the inner surface of the protective cover

when t hefgyiled] thatsaibsBateusedfdrappa@osucenpridn®. The substrate transfer
apparatus according to claiml1l or 2, wherein the protective cover

b A L

substrate and 1B renpva cover

protection nmeans holds the plurality of cover nenbers in a closed
statesin a standbyergosieciion mehns That saest thet iner suréfcerofahpairatagyive cover
according to claim3, wherein the cover 15 protection neans, after

carrying. the subst e. g with one part of the plurality of cover
menbers 167t ﬁhe %ﬁqgéjt%ﬁea'tsysg@posure position, returns the one part of

the cover nenbers to the standby position and brings the plurality
of cover 2menbefle ispbeiraie clransder SppRI@tUsS acquiaingy s tHaile 1t Veie eI, the cover
apparatus according to claim3 or 4, wherein the closed state of the

plurali t}s&&gct&(?lvﬁléa ORI StHeSnRerSditaRe lof thhbFdiediive dalat ahéd yheofulsomed is
menber s O are sealed. 6. The substrate transfer apparatus according

toclaiml or 2, wherein the
used in exposure,

10 3. The substrate transfer apparatus according to claim 1 or 2, wherein the
_ protective cover comprises a plurality of cover members disposed so as to cover the
substrate and to be attachable and removable, and the cover protection means holds the
plurality of cover members in a closed state in a standby position.
4, The substrate transfer apparatus according to claim 3, wherein the cover
i5  protection means, after carrying the substrate along with one part of the plurality of cover
members to the substrate exposure position, returns the one part of the cover members
to the standby position and brings the plurality of cover members into a closed state.
5. The substrate transfer apparatus according to claim 3 or 4, wherein the closed
state of the plurality of cover members is a state in which the plurality of cover me-mbers
20 are sealed.
6. The substrate transfer apparatus according to claim 1 or 2, wherein the
protective cover comprises a cover member disposed so as to cover the patterns on the

substrate and to be attachable and removable, and the cover protection means holds the
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protective cover conprises a cover nenber disposed so as to cover the
patterns on the substrate and to be attachable and renovabl e, and
the cover protection neans holds the 20 cover nenber in a standby

posi ti on.dyBr Refbal B IREARhdstich fliteRdREed thatluinfiytrateber thaeimitates
shape of the substrate. 7. The substrate transfer apparatus accordi ng

to any one of clains 3 to 6, wherein the standby position is a

posi ti ontheslarset tssHesEdtegnnent of the substrate. 5 8. The substrate
transfer apparatus according to any one of clains 3 to 6, wherein in
t he stanglby posietdu®Btirateiteansfiraippaeitieacdosding towey ofie ofriclhaines Sub St mieesin
9. The substrate transfer apparatus according to any one of clains 3

to 6, wherein  the standb ition is a i t th
Subst r at BeeHonRY dpsBd e PaRUROnRotor s YRRk BEE PR’ PITS, L1

apparatus according to any one of clains 3 to 9, wherein the )
prot ectige covihe substaeunthatkratpphirusacnodting poshy pon of glaima3 dads whefedn
transfer apparatus that carries substrates on which patterns are

formed, t substrate. .t f 1 5 EShGre duBs@atkl at e

pr ot ect e'&qg‘f/5%"%&’&”8?3'{'95’2%%5\%‘?%%@#%%@?@%@ {he substrate when the
15 substrate is not used, and a grounding nmeans that grounds the )
substrat® or tFe pibotretsttransfoanparatap accpiding §pany ane of £1ies grto 6, wherein

apparatus according to claim1l, wherein the grounding neans is

provi ded,qn t LG dIRGHT DRt n3RT fhat NQopdsbShd BuBs@itet e an- exposure
pr ot ectitvh% 3%\?2& M%%.' The subs?‘?a e tra?nsfer apparatus according to

claim1l or 12, wherein the 20 substrate is grounded via the
pr ot ect i YrRvi©oEENT.

10 10. The substrate transfer apparatus according to any one of claims 3 to 9, wherein
the protective cover is grounded at the standby position.
11. A substrate transfer apparatus that carries substrates on which patterns are
formed, the substrate transfer apparatus comprising:
in a state protected by a protective cover that protects the substrate when the
15  substrate is not used, and
a grounding means that grounds the substrate or the protective cover.
12. The substrate transfer apparatus according to dajm 1 l; wherein the grounding
means is provided on a setting machine that sets the substrate or the protective cover.
13. The substrate transfer appafatus according to claim H‘ ot 12, wherein the
20 substrate is grounded via t.he protective cover.
14. A substrate transfer method that carries substrates on which patterns are formed,
the substrate transfer method comprising the steps of:

carrying a substrates in a state protected by a protective cover when the
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14. A substrate transfer nethod that carries substrates on which
patterns are forned, the substrate transfer nethod conprising the
steps of: carrying a substrates in a state protected by a protective
cover Whgihskfage isZbtavdstandt e i s not used, and hol ding the protective
cover on standby so that the inner surface of the protective cover
is covered when t ubstrate is used. 15. An_expo e .appar
havi ng a subst'?%{f“é‘gﬂ nEFURCUNSH AP LD o i%'bq'bdl AY otsgfr;ﬁ/ IR RY oe of the
clainms 1 to 13. 22

protective cover is covered when the substrate is used.

15. An exposure apparatus having a substrate transfer apparatus according to any

5 one of claims 1 to 13.
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