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APPARATUS LI THOGRAPHY SYSTEM AND CONVEYI NG METHOD, AND DEVI CE -
NANUFACTURING 5 METHOD AND DEVI CE TECHNI CAL FI ELD The present invention
relates to an exposure apparatus, a |ithography system and conv

met hod, and 10 a device and manufacturing gethod thereof, an MI 'm““mmw
specifically to an exposure apparatus used in-.a Iithography he

manuf act uri ng of sem conductor devices, liquid crystal display desi@es or
the Iike, a lithography systen1incIuE%ggmkﬁgzgﬁﬁgsure apparatus, a 15
conveying nethod suitable to transport a container for a mask or substrate

in these apparatuses, and a devi ce manufacturing nethod using the exposure
apparatus and |ithography system and devi ces nanufactured with the nethod.

20 BACKGROUND ART | mpOSUREAPPARAPCOSSS 1 OTHOORARH I S THM Ayiuct or
devices or the like, an exposure apparatus has been mainly used such as

so-cal | ed stepper OCONVEYING BETHEPe’H ANDIDELEOE MANUFACTYRING | i ght
source thereof, a KrF excinmer |aser is often enployed. Furthernore, a
| it hography systen1DﬁETEﬂ9ﬁhﬂﬁﬁD OEWFECE n whi ch such exposure apparatus and
a coat er-devel oper 2 6 AUG 2003
TECHNICAL FIELD
The present invention relates to an exposure
apparatus, a lithography system and conveying method, and
10 a device and manufacturing method thereof, and more
specifically to an exposure apparatus used in a
lithography process in thHe manufacturing of semiconductor
devices, liquid crystal display devices or the like, a
lithography system including the exposure apparatus, a
15 conveying method suitable to transport a container for a
mask or substrate in these apparatuses, and a device
manufacturing method using the exposure apparatus and
lithography system and devices manufactured with the
method.
20
BACKGROUND ART
In a lithography process for manufacturing
semiconductor devices or the like, an exposure apparatus
has been mainly used such as so-called stepper or
25 scanning-stepper, and recently as an exposure light
source thereof, a KrF excimer laser is often employed.
Furthermore, a lithography system is becoming populér in

which such exposure apparatus and a coater-developer
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2 (referred to as a "C D' hereinafter, as the need arises) are connerf eiG 2003
in-line,. That is because, in the lithography process, the process of resist
coating, exposure and devel opnent is perforned and it is necessary 5 to, in
any of the steps, prevent dust and so forth fromentering the apparatus and
to performthe process as efficiently as ppssible. Fig. 28 shows a plan
view of the arrangenent of a |ithography systemthat has been nmainly used.
The 10 lithography system 300 in Fig. 28 conprises an excinmer |laser unit
302 as exposureckkghbdsedr a8 suClh/ay ekl neficEr alsasde Wdd Qr iNds)
excimer |aser unit, an exposure-apparatus mai n body 306 with which the

exci mer | aser aysi todfécikedconreched trhaeudls degaude,0ph ¢dle 15 system 304
having at |east part of an optical system for adjusting an optical axis,
that is referiedhbgraphg beanwsikchithg wiioicesandfaresDs30&datding,s connect ed
in-line with the exposure-apparatus main body 306. This |ithography system
300 is al so rekppeadet andsdaveébpm2iti flsi perfecagse anlle 1& Rs30Rdessdirgposed
on.the left of the exposure-apparatus nain body 306. On the front end of

C/ D 308 (l%fttendiof aneodr &hengreps ., Fogevest dusiturald tsp dforwdf dirom

contai ners 310 can be nounted which is transferred by an auto-conveying
syst em nmovi ng®BEBRENEhENEePPPAGatIS REFe te @i OXE POPSESSe &S Vehi cl e)
or OHT (Over Head Transfer), or ap.auto-conveying vehicle, referred to as
AGV (Aut omat i EFEGERAT 8hPEI8??SAEl?he waf er container 310, an open carrier

"oc' f hort her gi naf the . 2 6. AUG 2003 3 need arj front
open g uni 1 ed podt (4. " PEUBIOT3r SSRPR RSPEl Rr EBF) oFESERBTBICa IS o

t ai f el d.t " i.cle" i naft ,
SMF (St andar A RBERAAPDY SViFel thar bR pr Bty et Ay ed. 1n H o

28 a synhg i%HQbEQ%ﬁgi%Z%ﬂ%grﬁﬁb the .:2%“FBR§rHE%E°%%a%@£i§¥§¢e”‘300

of Fig. 28, en a“co areticle is also transported by a OHV, as

with a wafer, 1htelrsuptef gbable tpdisapese ianhousiRge3L2cH0 2@N 2 kgirde of the
exposur e- apparatus main body 306 as shown Fig. 29B to disposing it in front

of the exposuegappatrattseraunibody 30F axcihewnlaBeki ani29Aant he housi ng
312 having a delivery port where a reticle is passed and received. That is
because al t hoaghosnrErgppa®Atasr meinHbolly G0 6awiabt @hdohvehiengxsyaieam f or a
reticle crosses the rail Hv the rails H and Hwin Fig. 29B are parall el
to each ot herlasercrosti A§2sdst hannehsegr targegbne ghiidike opdillosli s easy.
Meanwhi l e, the |ithography systemis rarely 20 disposed alone in a clean
room |nlan agyehPmf a8¢ohgViBIpRtr APRE} BRIL PRogPapRyiSpdt SYStaie &oranged
in a clean room, Furthernore ause the clean ro%n1is expensive, it i

b t
dosirabl e t haRaPHEEENEoRNaPEELEE Lo RRR Fer thakd ionZPIREEEY itOhGGr épfwﬁagv'sf ens
b ffici tl d i 2 fi . .Ho . .b )

Tt hogr aphy. sSYRFERTBE ERECaDB08 Feb( Dl AOPRG GE 4°r LEHOchEna hapios: e
ghg\[g goggs 4%59%hsagﬁgogﬁégeabga&%ugl A1 BWayRRhRNgITRg A plurality 2

lithography system 300 is also referred to as a left-

20 inline because the C/D 308 is disposed on.the left of the
exposure-apparatus main body 306. On the front end of C/D
308 (left end of the drawing) in Fig. 28, a plurality of
wafer containers 310 can be mounted which is transferred
by an auto-conveying system moving along the ceiling,

25 referred to as OHV (Over Head Vehicle) or OHT (Over Head
Transfer), or an auto-conveying vehicle, referred to as
AGV (Automatic Ground Vehicle). As the wafer container

310, an open carrier ("OC" for short hereinafter, as the



of themin the clean roomcauses a |lot of dead spaces as shown in Fidf BG 2003
and thus the decrease of space efficiency. It is noted that although in
Fig. 30, only left s inline lithography systens are arranged, right-inline
and left-inline lithography systens nay be so arranged that C D s thereof
are opposite to each other. This case al sozcauses a | ot of dead spaces and
thus the decrease of space efficiency. 10 So as to solve such problem a

| it hography systemcalled a front-inline is being adopted recently in which
the C'D 308 i s, &LRnnaGifd) idy-| i ignv dded Ty TNt i surpege( of» edepr ror _
exposur e- apparatus main body 306. This |ithography system400 in Fig. 31 is
rectangul ar i sHd¥® MedeMEWer)S Miafingl @fed alAd Ya Adontd 1Y08F apby §YiRhERE
400 are arranged in a clean roomas shown in Fig. 32, the nunber of the
dead spaces | ronataudley @reEidered han d9 Fi'gretB3s1d heiebyindProv) ngsuhe
space efficiency. In addition, in the front-inline Iithography system 20
400 in Fig. 31 StamdasM iMecdiao aflt emueseithdor ped it eshaslilos imfers. In
this case, because the C D 308 is disposed-in front of the

exposur e- appareariL vied .n Jyodii BOR8 tehes sl iy 3 ication & oell vEey poet
indicated by a synbol Rin Fig. 31, for a reticle container may be di sposed
25 behind the posur e- apparatus mai n body 306 (laser side) so as to
arrange the rails H_, Hw parallel to each other. Incidentally, a hatched

area MA in Fig. 31 il& &hfaildtdnareehy ey sden mPq Lerfigh tvBoMhenr 25 Auc
Covi ded i nt o SHICATIRF dith 2 i TheR 1S R | e TR Y R g o
the s oni o | SHEY RIS Tl 00 O (o Bl T AL TSR 1 1O
ser Cun E 308 b e e Sl S e B M BP IR 408 o ance.
L1 fromthe 1Qrfourt kast. edge +«f digdmidy enange srsa M¥ tihd hesfsante-

surface of the exposure-apparatus main body 306 and thus the distance L2

from the furtheparedes efairhedtmi BEAL sHWEa VA Rig t oA diie Wbl ey of
the C/ D 308 are inadequately |long, and the space efficiency is not enough.
15 In the |itBAgr &piw ey st @aldé ralmarthedause 4 hetside Wofpddeed ighd si de
protrusion of the laser unit 302 further than the exposure-apparatus main
body 306 is | aegedvieldan Thiae viisdtdeqavsieald e habrglht dImFigf. efh afradal ffenance
areas on both sides of the exposure-apparatus 20 main body 306, the space
ef fici ency?i s HorNe REFGT COWEN ek V5 teay  fall tehdigfhi ke isrpunes bike t o
reduce the size Wby bending the guide (ﬂoti_cal systemin a conplicated
manner, this kedild Raudde ﬁé”ilr?cr*g‘a%dof Yopth a9 elethe ke da%del it
optical system.i 2\ %ucn%er 2o ar}:c(I) t hus tr})e | ar.ger, eattenuati on tof fithcek{ | aser
energy, and t IFACEY S rl?ot'r 39% 4N sstsll@grrﬁas&tr}e. ' addi S " Hher® s n-the
front-inline LithQgr.ap stem an OHV is used for reticles as for wafers,
t he 2 6 AUGIJE(L)L(@% é% raé\élssy?/-'lr of an auto-conveying systemfor a reticle is

arranged parallel t@shhgniall I@p{eaq_ﬁrpﬁ\@}aip@lfis%t%}n iEhat, i pecause by
avoiding the rails hw, Hr crossing each other, the arrangenent’ of the rails
I'S easierzg disposed alone in a clean room. In an actual factory, a

plurality of lithography systems are arranged in a clean

room. Furthermore, because the clean room is expensive,

it is desirable that the floor area be smaller, and that

more lithography systems be efficiently arranged in a

25 confined space.
However, because a lithography system of the above

left-inline or a right-inline opposite thereto has a

complicated shape in the plan view, arranging a plurality



5 However, in the front-inline lithography system400 in Fig. 31, b@®auase 203
delivery port 302, indicated by a synbol R for a reticle container is

| ocated in a position reverse to an entrance for wafers, the structure of a
reticl e-conveying systeminside the exposure 10 apparatus nmain body 306
becones conplicated, and because the |aseryunit 302, an illum nation

optical system associated therewith, etc., are behind the exposureapparat us
mai n body 306, the design of the reticleconveying systentis restricted 15

Additional Iy, okf tH AR §RPRRAUN &13BRAMAIMS JHRISR LAY 520Q 0fq ?fs&it WA

system 400 has such a structure that maintenance can be pe frontthe
front surfacesggypekh @sgbotly sheeshud Praegds @ she JP\wR R0 as to nmake a
mai nt enance area in front of the exposure 20 apparatus mai n body. But
because such wgrkcisndifficult, its advantage of being able to perform

mai nt enance fromthe front cannot be used. Mreover, in the above, prior
art exposure apparatus1andoteah@géapaytﬁbﬁbanunbeﬁguseoth@h@yiaequy 25 one
delivery port for a reticle container, the-total time for transporting and
repl aci ng & rehildhe Lsthngdegugt elyytleosgaras areanigened rdlgbne.inliee and
restriction on the design of the reticle-transport systemresults in fewer
i n-out 2 6 AsGt20mBirepdithobgrpayr syistleasconvabreso kirHaggesindihedd t hat
when an operator manually carries a reticle container containing a reticle
into an exposfr8’ apphracas, aées@§P@él¢Fpé0cGﬁF§|@éheﬁavﬂﬁgsacﬁsﬁr@dﬁq id or
the like is enployed that may have a | abel, %resentlng i nformatjon
regarding a rEBPERE BhéPEI RE §F?§cﬁ€écﬁﬁeﬁéﬁot e thSe FRCELAFEY Aant to
carry in the reticle_container confirmng the content of the |abel facing
him or to coﬁPPFﬁtFﬁ 1ELRPERT of the Iabel from 10 outside the apparatus

where th (retlcle contain iS,stoc eg uch cases, a.gapve in r obot
i nsi de the apparatug cgﬁng? gﬁéxaesPﬁ 8P EEFEYiSn 6? Pﬁéany' Shtainer
even by rotatjng,the, r%&bﬁk9189”5@'ﬁérb%H%? %éokQ%h %@%ekkﬁntlh'%h jages the

suitable direction in a position in which S and recei areticle to

and from a reEh@'@/QOBUQYhBQc%%%%%%bﬁoﬁntﬁﬁnﬁxﬁg%ﬂr%ﬁ%pﬁ&%h%ss%%&%c%Ody,
and the |id cannot be opened. Mrreover, usually in a clean rooma plurality

of 20 exposur@faaaarakpagaranapba&b@g@ambynsb&a@nso&reT@&@angeﬂo@&@bh@re
fromdifferent nmakers and that are of different types. In such a case,
because of di Bfyetemt 48petnf Fdgti Gas ief rebeaexypdsur é nappear attasey it .was
difficult to transport to every exposure apparatus a 25 reticle container
in a suitldbl eWbeneat plioalfiby dlie lexpogurphappassicns WROnaze arranged
ceiling-transport s¥stentsuch as OHT transports reticles each contained in
a reticle contdi Aeflean2rgopyas 2bogngin Fig. 32, the number of the

dead spaces is obviously smaller than in Fig. 30, thereby
improving the space efficiency.
In addition, in the front-inline lithography system
20 400 in Fig. 31, an OHV is also often used for reticles as
for wafers. In this case, because the C/D 308 is disposed
in front of the exposure-apparatus main body 306, the
housing 312 having a delivery port, indicated by a symbol
R in Fig. 31, for a reticle container may be disposed
25 behind the exposure-apparatus main body 306 (laser side)
so as to arrange the rails Hr, Hw parallel to each other.
Incidentally, a hatched area MA in Fig. 31 is a

maintenance area of the laser unit 302,



This invention was made under such circunstances, and a first purposggohyg 2003
this invention is to provide an exposure apparatus and |ithography system
that can reduce the necessary floor area. 5 A second purpose of this
invention is to provide an exposure apparatus and |ithography systemthat

can prevent the structure of a mask-transpprt systeminside the exposure
apparatus from becom ng conplicated, even If using a ceiling-transport
system as the nmask-transport 10 systemtransporting a nmask from outside the

eXPoSure pparat us. 14 kT g BNEDRSE: 66 LDERGLPNBALT 0Dstan! 0aPEQYLYEngD

exposure apparatus and |1thography systemin e adVant age

able to perfoxﬂw§@£arfaaaseeﬁrﬁﬂbybeeé5iﬁfenkh9an Be spbestb¥ehynuggdy A
fourth purpose of this invention is to provide an exposure apparatus and

lithography systeiesnawbbahaansBskosenihengassedrandoreestyedesgpathly to
and froma mask transport system for the exposure-apparatus main body 20

regardl ess ofthheudhieniaki anwafethernpskiedat asnerapsreheedt ahtookhe
transport by the ceiling-transport system .A fifth purpose of this
invention5i s ewiprovide a |ithography systemin which the need for the
desi gn change of a mask-transport systeminside the exposure 25 apparatus
can be dim ni shed ahal thewhiehtthelinealithogréphyt spasporéfdgiandig.
replacing a mask can be reduced. A sixth purpose of this inventionis to
provi de a |ithbgraphyinierancen2fide cHRraleeNeragsarinypoeh d9seehprtched AUG

2
003 9 area behind the excimer laser unit 302 and which has a

width of about 1 m. Therefore, the distance L1 from the
10 furthest edge of the maintenance area MA to the front
surface of the exposure-apparatus main body 306 and thus
the distance L2 from the furthest edge of the maintenance
area MA to the front surface of the C/D 308 are
inadequately long, and the space efficiency is not enough.
15 In the lithography system 400, also because the
size W of the right side protrusion of the laser unit 302
further than the exposure-apparatus main body 306 is
larger than the width (usually about 1lm) of each of
maintenance areas on both sides of the exposure-apparatus
20 main body 306, the space efficiency is not enough.
Needless to say, although it is possible to reduce the
size W by bending the guide optical system in a
complicated manner, this would cause the increase of
optical elements of the guide optical system in number
25 and thus the larger attenuation of the laser energy, and
that is not a realistic measure.
In addition, when in the front-inline lithography

system, an OHV is used for reticles as for wafers, the



can transport to any of the exposure apparatuses a reticle containeQ i? ¢
suitable orientation for the exposure apparatus. A seventh purpose OP % éwm
invention is to provide a 5 conveying nethod that can set the final
orientations of a mask container and a substrate container to desirable
directions regardl ess of the orientations guring transport. A eighth

purpose of this invention is to provide a 10 device manufacturing nethod
that can inprove the productivity of highly integrated devices. DI SCLOSURE

OF I NVENTI ON Ageer firng £t @nd alitbSkoASRGAhOfs yidftieh ifaent i i b3 tihere is
provided a first exposure apparatus uSed’in’a |lithography process, said

exposure appapairHfgeanphirsiingl 2B @XROFWia- MPAAMDWIRIIM Bady. ovi ded on
a floor surface a laser unit, as an exposure |ight source, arranged in an

area of said Thaer isubkae@set bg avdidiolh 2hesaiad 1ar @, beimegdefdingd by

mai nt enance areas, on both sides of said exposure-apparatus main body,

i ncl usi ve. Aceacti nghea,t hhe, atecageacat] aferthenitaiils drsr aagddrd.n an area

of said floor surface, the width of which i.s defined by naintenance areas

on both sides of thBogBvexposor ehappapratusnidine Badnoiomelphyi was tieme 4d0dser

unit is not further out into the maintenance areas than both side surfaces
of the exposui®- Bppar dlusbeeirisBody defligesyi POETaRd&  aledd dad@chdyt @ be

kept essentially, and the 2 6 AUG 2003 10 necessary area of the floor can
be reduced. symbol R, for a reticle container is located in a

position reverse to an entrance for wafers, the structure
of a reticle-conveying system inside the exposure-

10 apparatus main body 306 becomes complicated, and because
the laser unit 302, an illumination optical system
associated therewith, etc., are behind the exposure-
apparatus main body 306, the design of the reticle-
conveying system is restricted.

15 Additionally, if the exposure-apparatus main body
306 of the lithography system 400 has such a structure
that maintenance can be performed from the front surface
as well as both sides, C/D needs to be moved so as to
make a maintenance area in front of the exposure-

20 apparatus main body. But because such work is difficult,
its advantage of being able to perform maintenance from
the front cannot be used.

Moreover, in the above, prior art exposure
apparatus and lithography system, because there is only

25 one delivery port for a reticle container, the total time
for transporting and replacing a reticle is inadequately
long. As mentioned above, the restriction on the design

of the reticle-transport system results in fewer in-out



In this case, if the maintenance of the exposureapparatus mai n body cgn be
performed fromthe side on which the laser unit is disposed, it is 26 AUG 2003
desirabl e that 5 said exposure-apparatus main body and said | aser unit be

so arranged on said floor surface that maintenance areas of said

exposur e-apparatus main body and said | aser unit overlap each other at

| east partially. In this case, the necessary area of the floor can be
reduced conpared with 10 keepi ng individual naintenance areas of the | aser

uni t and the ©XpPOSUFEr aPPALAL U MRLALROHY IN this case, it is desirable

that sai d exposureapparatus maln body and said | aser unit be so arranged on

said floor surface ffafs ar MO} L dBENEENRRER §ﬁe§péia§é£dm&§ub§§gr unit is
i ncluded in a mai ntenance area of said exposure-apparatus main body. In

this case, theaPELESSAr Yol €Be ObchbEihbBOECRBAIRENEUAL hetikedugegdo bR the
first exposure apparatus according to this invention, it is desirable that
a housi ng of eapelshasespPrait, be sesdagetdyps sahdaiheerhsuihgca and

adj acent to a housing of said exposure-apparatus nmain body. In this case,
the optical péatdéntrbinitde thselikaiistempheyedpbkatemapphastus iabalbody
beconmes short, thereby decreasing the nunber of optical elenments in the
optical 25 pat¢peesenvtinatinfovhatiansnegendtey andethelenhhgeadnt of
concentration and mai nt enance are easy because of a shorter range where gas
is to be purgtitashed Heherese- ekpdsoPerapparatyisvakkordi Barey £Ri §he 26 AUG
2003 11 inventiop,_it is desirable fromthe viemgoint of shorﬁening t he
optical path ¥¢ohrifhecPrE@inehi tOrE FRENExPBEuFrelappar af ukPFaitAPBody that a

h [ f id | .unit_be di il ted ' f i d

xposure 5 aptArHiae H 1oBot. Bhbubr ERBverrrrnt pE BBEe 288 68880t ca

system i §gnecessary. whieh bs, toside, Lhose. podies; apd whiehhas gocertain
gth. I'n the TTTsSt expo e apparatus according T0 s invention, said

| aser unit may, be connected through a 10 guide optical systemto said
exposure-apparatus main body. In the first exposure apparatus according to

this invention, a spybsiid eHOLeSS| OhP N indayobst abhei 4o e cONnect ed
in-line with a side of said exposure-apparatus main body reverse to said

laser unit. lappdusteaseandsdt begange the subshtat eoprocesséngettlei s abl e
to be connected with the side of the exposure-apparatus nain body reverse
to the | aser aumtaindme ¢véindygy apbyassisgetheé ncéutlchg tbetainer such
substrate-processing unit is of a so-called front-inline type and al nost
rectangullar itvhat pileem fdeve DO Thaeesotlee auptaplhei dyrettsoghini @hography
systenms can be arranged in a clean roomefficiently conpared with the
left-inline d?ogitgen it ivelelypeo F9$ herdprecebéeadseehschel foadnghe | aser
unit, the substrate-processing unif can be di sposed so as to have no
protrusi on furi®ere theni¢he S EeWRNGUTYaE®R bPTt hRe kB8 ES appar at us mai n

body, th fficiency of the cl be, further i d. |
Chi & case, " SaleP LUt dbLpreRedsi ot unTE hey BeToh BeaRReands I

Moreover, usually in a clean room a plurality of

20 exposure apparatuses and lithography systems are arranged
that are from different makers and that are of different
types. In such a case, because of different
specifications of the exposure apparatuses it was
difficult to transport to every exposure apparatus a

25 reticle container in a suitable orientation for the
exposure apparatus when a ceiling-transport system such
as OHT transports reticles each contained in a reticle

container.



12 able to be connected through an inline-interface portion wth said
exposur.e-apparatus nmain body. In this case, because there is an enpgﬁ éHﬁd@m
in front of the exposure apparatus nmain body and on a side of the
inline-interface 5 portion, maintenance can be perforned fromthe front if

t he exposure-apparatus main body is of such a type. In this case, said
inline-interface portion nmay be detachable from sai d exposure-apparat us

mai n body. In this case, by renoving the inline-interface portion, the 10

mai nt enance area carhie RRARASGDH! Qasheladde Jrhe TR NG R8s H QGLUPI ed
by the inline-interface portion, and nmai ntenance can be done nore easily.

In the first exROSUIFE r3fPPuaidssAGFOH NG itrirdritifor MeRtd Protfdad Ngh
substrat e-processing unit can be 15 connected through an inline-interface
portion wth ekeoexpesappadpparsatansl MAithdaadiphy tsyist aesiiabl et heddsed d
exposur e- apparatus main body and said | aser unit be so arranged on said

fl oor surfacetheanhermisseyafdecar eassanf sai d exposur e-apparatus nmai n body
and said laser unit 20 overlap each other at |east partially. In this case,
the necessary area @éf seleontd porposie od tthd sexiposmts-cappar dtauprmiitidaty can
be reduced conpared with keeping the naintenance area behind it and the

mai Nt enance aP&ROSGMIEh@PPAg@tUsniand Hdtt hparagpdparsatsdems ity el t, the 25
mai nt enance area to the front can be kept with little increase of the
necessary ar eRIEN e tiCo Gt raiGydice @ fnidt Maske THariPoltt SYOHRN iisite

i Lhoar aphy system, 1 Lhe [LLSL PRUe RRAAS S50 A [l s, 2 6

using a ceiling-transport system as the mask-transport
10 system transporting a mask from outside the exposure
apparatus.

A third purpose of -this invention is to provide an
exposure apparatus and lithography system in which the
advantage of being able to perform maintenance from the

15 front can be effectively used.

A fourth purpose of this invention is to provide an
exposure apparatus and lithoéraphy system in which a mask
can be passed and received smoothly to and from a mask-
transport system for the exposure-apparatus main body

20 regardless of the orientation of the mask container at
the start of transport by the ceiling-transport system.

A fifth purpose of this invention is to provide a
lithography system in which the need for the design
change of a mask-transport system inside the exposure

25 apparatus can be diminished and in which the total time
for transporting and replacing a mask can be reduced.

A sixth purpose of this invention is to provide a

lithography system in which a ceiling-transport system



invention, if the substrate-processing unit can be connected in-Iig ?hbh
the side of the exposure-apparatus nain body reverse to the |aser uni j 4003
is desirable that near the end surface of a side of said exposure-apparatus
5 main body, to which side said substrate-processing unit is connected, a
delivery port may be arranged to and fromshi ch a mask contai ner contai ni ng
a mask is transported by a ceiling-transport systemthat noves along a rai
extending on a ceiling opposite to said floor surface. In 10 this case, a
nmask-transportafyst8Aspartbecdanposgdthe tikppkuet bpeaeéee%e%eaapparatus
mai n body while behind it, the laser unit and an illum nation optical
systen1assoc1aéeacuéeeGWtbhnetelﬁreaegedabéec@&deﬂ@bxaohh¢oea$m@ran3port
system can be arranged vertically apart froma 15 substrate-conveyi ng
system and thepsstnuet appaohtithe mask-transport system can be prevented
from becom ng conplicated when an OHV i s adopted as the conveying system
for a mask contai neh. se¥egtbhpurpask- pfahbper inyggsténn aknbst proeiseme
structure as that of the prior 20 art exposure apparatus can be adopted. In
this case,® t heoRHSKirgnharhet fhgtbean esfhit &hrefipadt oxdsniietilegsaocfask, or
a seal ed-type container having a lid that can be opened and closed. In this
case, becausemﬂﬁgtcﬁﬁﬁaﬁﬁérlPR@ BafUBEtEREGeRPBECEPEIM &Rt SESAGaPS St he mask
cont ai ner, i S O$SIb|e to t the _cleanness degree of the clean roomto
about cl ass 166r? tie08 5ﬁaafag§sﬁooﬁeBEEeoFﬁénES £o8f fHE18Gean room
According to g second aspect of this invention, 2 6 AUG 2003 19 there is
provi ded a se bRg® 895 Sure apparatus used in a lithography process, said

S o Capparal us £o8RGhEh Bz pBSEXBRo LN S ARRALAL Y3, TRL N BOMKPTAY! dod o

a floor surface; a laser uni an exposure i CH iS so

arranged jn saéell&é%aneyageﬁelaa%eeha&' %eeaege ef‘ne@o%. $akd .
exposur e- apparatus mal n Ody and a mai nt enance area of said | aser unit

overlap each gpibenceivieasbrppighal! yntbgeatdungel@ckBis, because the
exposure-apparatus 10 main body and the laser unit are so arranged on the

fl oor surface that a maintenance area -of the exposure-apparatus main body
and a mai nt enance arga of the laser_unit overlap each other at | east

partially, t hE LR Wa?@aWNE’#Wor can be reduced conpared with

keepi ng 15 indivi dual mai ntenance areas of the laser unit and the
exposur e- appar at us he¢ar@ody. tenat Aisstasspert € Hbsbrabventhan,said
exposureapparatus mai n body and said | aser unit be so arranged on said
floor surfacetphte hSmRBPElﬁﬁ?nﬁeﬁaﬁée aFEQSBFESQPHaQQtpéséﬁeénﬂﬂ s
included in a i nt enance area of sai Bosure aggaratus mai n bodx I n
this case, the'hBRaE3BRY BFRGSHF: t AR1F| BEPOEHASHE aaa&ea ﬁB@Prlﬁﬁ fhe

second exposure aggaratus accorg|ng to t i nventi,0

exposur e- apparatus %%?ﬁeb08§a “2al'a*3s ?agePraﬁﬁ?e be gﬁpgﬁged in-line

along a 'O”Q'E&P%Q§% direction, i sald S%p8§P6§u?Qp§£§BESsBBE? body on said

fl oor surface e second exposure apparatus according to 2 6 AUG
2003 arranged in an area of said floor surface, the width of

20 said area being defined by maintenance areas, on both

sides of said exposure-apparatus main body, inclusive.
According to this, because a laser unit is arranged

in an area of said floor surface, the width of which is
defined by maintenance areas on both sides of the

25 exposure-apparatus main body inclusive, the laser unit is
not further out into the maintenance areas than both side
surfaces of the exposure-apparatus main body, the

maintenance areas having to be kept essentially, and the



15 invention, it is desirable that a housing of said | aser unit be ﬁrmg%a
on said floor surface and adjacent to a housing of said exposure-apparatus
mai n body. In this case, the optical path fromthe |aser unit to the 5
exposur e- apparatus mai n body. becones short, thereby decreasing the nunber
of optical elenents in the optical path and variation of transmttance, and
t he managenent of concentration and mai ntenance are easy because of the
shorter range where gas is to be purged. 10 In the second exposure

appar at us accledcdi@ary tdiichn idWaliHd Mlodrt dan dasiradl&drom the vi ewpoi nt
of shortening the optical path fromthe laser unit to the

exposur e- appar at us mai rhiedyadegt if hdes inag mfersaidk @S athairddpdsush+ ectly
connected to a housing of said exposure 15 apparatus mai n body. However,
even in this caparatgs deiopthdcht cayrstempes freoess af yomhitedh $isdeé s de t hose
bodi es and which has a certain .length. In this case, said |aser unit may
be so arrange@hdghsdihg fllagmr suriftades tdistpasddnditt uidi rdds idialeles ittmof said
20 laser unit coincides with a |ongitudinal direction of said

exposur e- apparétigs SrERos WRhAPHaT athiss medde bodil dandiswridiniasemyubet dvg of
an ArF excinmer |laser unit having an oscillation wavel ength of 193nm a FZ

| aser unit andfar&$e9es Lheaitl t1199F (W IaFe Ihadk eIt §nase @reas F2

| aser unit, etc., g Jaser tube (laser resonatqQr).is djspos al ong the
el 0 nat St Sa R e AR A U B TE et st i e S o
nobl e gases. Accordi ngl nqQ.refl ect, on  optigal 2 AUG 2003 16 el.enment
i's neeged whi gp(e&&fa:pe%tagdq r?%hoepli iagalllep?astth%falhre leaojflya'seﬁrh > pcﬁsoef" ati’}fe?
Furth , t i i i h

r et Tor . MBI 0NEE APRNALUSIISINh S S8R APt dg Wi have

fewer reflection opti enents, ener gy decrease of can

be preveni@d. 1R fihg S9CARA RINOHY 6 ARRA AL Usr ALC U AIdi T ddi Syd fwention,
said |l aser unit may "be connected through a guide optical systemto said

exposur e- appakalius heRidk gidite ldpddia thid staidndbsgeond exposure appar at uses
10 according to this invention, when the laser unit is connected through a

gui de optical systemnt @htike c2¢pgsurtedppareatitabin rtHaadsa ildexgogddereopti cal
system can be di sposed above the floor on which the exposure apparatus is
provi ded, wi t lkopkredus ngianypddyuice saidrdiageenante. Wb ddoweverngesai ch
gui de optical system may be arranged below a fl oor surface on which said
exposur e- apparsatigs fhgior Isadfacs dedhale i intemncohamas ot makdis no
gui de optical system (obstacle), maintenance can be perfornmed confortably
and easi | ¥° 2d2set NG Ast Wrd Wshid & Fsdteniing fuffeLhacdirding to
this invention, the |aser unit usi rﬁggapraar i ¢ wave sem cqonductor | aser
Yig

(i ncludi ng a G&EPLSHTS 2PRAT ST &9 n IS RE Dr t"SEFRA Thnge.

In thmy be anexclimssd asef, inidy dAsSr it oy be, a YAG as exposure
light or a fiber amlifier), or may 1 nha vacuumultraviolet is case, said

T T ot G2, el SR SR, 5 YOV e

invention, it is desirable that a housing of said laser

20 unit be arranged on said floor surface and adjacent to a
housing of said exposure-apparatus main body. In this
case, the optical path from the laser unit to the
exposure-apparatus main body becomes short, thereby
decreasing the number of optical elements in the optical

25 path and variation of transmittance, and the management
of concentration and maintenance are easy because of a

shorter range where gas is to be purged.

In the first exposure apparatus according to this



2 6 AUG 2003 , 1 17 in-line with a substrate-processing unit, SaidZB AUG 2003
exposure apparatus conprising: an exposure-apparatus main body that
transfers a pattern of a mask onto a substrate through a projection optical
systemand to the front 5 surface of which said substrate-processing unit
can be connected, said front surface bei nglblan end surface in a |ongitudinal
direction of said exposure-apparatus nmai n body, and wherein, in a side of

sai d exposure-apparatus main body, which side is in front of an optical

axi s of 10 sai, rqj.ectian optical. te n o which side said

substrat e-pr oc ssﬁn(nygm&lrﬁ th-‘l slscoafle%elc]fa}eﬁgl,e ?Igoé‘lgi%/heer yleeo"?l?OJir%t ar anged into

and from whi cly,saiddmsk GaNtAINed. § A MTask £ UUAI NRLe | 5,4 Aaded and

unl oaded by a cerlingtransport sy at 'noves along a rairl exteéendi ng on

a 15 ceiling Qppesihe 10 5aid dd ol 5 WdAF & 1t ‘é!i‘ik%hssﬂnﬂiof said laser

exposur e-apparatus mai n body Is provided.” According to this, in a side of
the exposure apRar HUuidextmy %ﬁé&é&&&@&id@ﬁw@@@%@i&%k&%éufé—
e

connected and which side is in front of the optical axis 20 of t

proj ecti ons oplaipp@lrasys emin dy.heidwerdr Siderofid hthexposds e apppdat us, a
delivery port is provided into and fromwhich a mask contained in a mask
cont ai ner is lopadedc lany strdmoddechdne ssaaey Iwhiget risnsipos ides wicse thadie®ves
along a rail extending on a ceiling, the front side 25 being reverse to the
back si de wheemdawhildhumasata aredptiircdlersytgdt.em i s usual |y arranged.
Therefore, a masktransport system can be arranged in the front side, which
isin front of the dptitdel faxiss expasags giratadmomdading ® Abd 2003 18
system Accordingly, the nmask-transport system can be arranged vertically

apart from a SEYSYECRcHAE)iITF Iy Stieh iRy Re GAvedtRhpude @

bstrate- i it f th ; t . d th truct f
the 5 maekit r SHOpsr PRyt REH BB B oot caPRoNTBoRBRTAG Lo utti ten
a ceiling-transport .I?jly%thhmflisrs%d el 8% ta{b%a(i_%%\s{les)”a osrydsitnyt{oorthaisnask
cont ai ner from outside t e exposure appar arus. SUCh 4 Hask-t T anspor t

system al ”DStinRz*é‘?l&%%'ﬁe e %éﬁ:rreataes—é}%escgi %rﬁ{jﬂ HaPide 10, GXAQSYWE

appar at us can be adopt €d. er mor en 't fe substrat e- processing unit

i's connected (RnReHILNN-SUHAGE tH 4 " KXRAS WL ARG M S - Aph L, sanme
ceilingtransport systemfor substrates as that of the prior art iIs used,

the rail theraefinc@dddye rdfveanged Paf=ald alader thig t15 1Ridhif ddee,
ceiling-transport system for nmask containers. In this case, said

exposur e- Bppabaticas seaith b aip stea tee- pedal e 50 rize wdinneict exb g tdo @k end of an
inlineinterface portion, another end of which is connected with said
subst r at e- pr ocessiesd eghintithl rehehissi dease, tec augw sure-Zpparatus main
substrate-processing unit is connected through an inline interface portion
to the front $PWadEVET Sehé exhss urds ep pHridt-ushee AdidiP HFRlY ffstem

mai nt enance can he kept between the front of the exposure apparatus and the
subst r at e- pr 0d&§HING nithe AFRSHTGTETRECIFSH IR ¥Pdsure AL has

such a struct#re t hat .mai ntenance can be perfaorned fromthe front surface

as wel | as bo ﬁoﬁtJéQ,l% Y&Ta Ve a5i AL Forted HGH tHE%r ont
and its %ﬂya”%%%?e%%r%S'Qﬁgfﬁﬁféffij“%g‘¥d8ﬂ“¥f¥ﬁ%8¥¥6%§révgtems can be

arranged in a clean room efficiently compared with the
left-inline or right-inline type. Furthermore, because as
well as the laser unit, the substrate-processing unit can
be disposed so as to have no protrusion further than the

25 side surfaces of the exposure-apparatus main body, the
space efficiency of the clean room can be further
improved.

In this case, said substrate-processing unit may be



z s aac zoos 19 the front can be effectively used. In this case, 2$aiAtG e2008
of said inline-interface portion may be detachable from said
exposure-apparatus main body. In this case, because the end of said inline
5 interface portion can be easily renpved fromthe exposure-apparatus min
body, the area having been occupied by thejgnline-interface portion can be
used as the nmai ntenance area of the exposure apparatus, and mai nt enance
fromthe front of the exposure apparatus is 10 easier. In the third
eXpOSUr € apPAILsas, Ghe UMAUE AL, i oud M | o s -1 00t 400 BBSK on
containers that are the sanme as said mask contai ner may be able to be

placed al ong g:rdf lsHfq SAUEh GBI 1K d FANSPUS 1 S SSEM | Iy Seh s dehsyery 15
port. In this case, one or nore ceiling-transport systens that noves al ong
the same rail geahddangRord MRsh @) NBiscd oimntrdiione A Phalrakhsdyupl-
positions in the delivery port, and a plurality of mask containers can stay
in the delivemprardtad ridien SRRy tdree.oTherefds eo £ byh20i d T st Bt é RPa@e MBSk
from each nask container onto a nmask hol di ng nmenber of the exposure

appar at us, 5t heodratiadn,t ineel rfteen arrceen syEoT than go eveSdasmexdnt ham sthioe t £newt cofrpar ed
with transporting mask containers one by one fromthe outside. In the third
exposur e appartdieusXEornE TRPRar atis sln edif | oh,obaurhlad i vPs. port my
be arranged at a height of about 900mm froma floor surface. In this case,
an operator can manddl [thigaGagen sl dohtidireim ter Re iRYm tre RRY iRery
port under suitable conditions fromthe 2 6 AUG 2003 20 vi ewpoi nt of
human engi neeQ&tG ARG dinRP 1918 FERIH R FRRAIALUhi@ IhRIAY onl Pt here i s

provi ded a fouyrth exposure apparatus .conprising:, an exposure-apparatus main
body that tr ardier S9Saiterit o e THE I AT A Bt R o 1on, the
mask- cont g ner, SLOLGLOOM Nalng. & GAI T NGIIY AAY L IRl fRsk, cont ai ner.

into whi ch sai nmask contained in a nmA ainer 1S carried; a?ransport
mechani sm t ha, L3RS RS b s | eF 1 FA GG # LD {F@ibr?aignd
carrying-in porat 13{%73 a posi ti"(Fjbnl 10l%$lqﬁ1€c tlo dellr} ver a ngés to a

conveyi ng systmrdferstidt @HRPPY P HAM IS4 N, body side; and an
orientationchange unit that is arranged in part of a path of said transport
mechani sm transportimmg t3 & IRk Pl veera @ik changesedhe rey itenteiion of
said mask container. 15 It is remarked that "part of a path of
transporting" imeeens iamy, poSitheorsulrs et pagitodasomndearciar rgamgee n port to
the position in which to deliver a mask, inclusive. According to this,
because ah5 or icomratdted dirarmym P @runinl drse artanfercd roqarionfwitie Pag h for
transport of mask containers by a transport nechanismthat transports a
mask cont ai ne€XPRSULET FRPFatidEe Maiie R yillg-i5 Porirae £ippsigah in
which to deliver a mask to a congﬁé!n syste forkiggfeﬁgosure-quaratus
mai n body, WhEXPESYWSIRRRITE TP Y ot 3fer 9T et vi@en the

carrying. 1 Pact a0 U R TSP ik S TIAL B e W oo

sui tabl e for said exposure-apparatus main body and said laser unit

20 overlap each other at least partially. In this case, the
necessary area of the floor behind the exposure-apparatus
main body can be reduced compared with keeping the
maintenance area behind it and the maintenance area of
the laser unit that are separate. As a result, the

25 maintenance area to the front can be kept with little
increase of the necessary area of the floor compared with

the prior art front-inline lithography system.

In the first exposure apparatus according to this



2 6 AUG 2003 21 passing and receiving the mask in the delivery posi #ifoAUG 2003
Accordingly, it is easy to deliver the mask in the mask container to the
conveyi ng system for the exposureapparatus main body. In this case,
orientation-change units can be used that have different structures. For
exanpl e, said orientation-change unit nmay jcpnprise a turntable on which

said mask container is nounted, and a driving nmechanismthat rotates said
turntable. In this case, by nounting 10 the mask contai ner on the turntable

and rotating 4hgdniRfablie thyough & Aredgl Sl Ned angl & ad hee driving
mechani sm the orientation of the mask container can be changed to be a
predet er m ned Q@ eTtidRAe 1fidle RASH Nheandh dL B WHY d:lio SBEK-dgbd Mt us
delivery position. 15 In this case, said orientation-change unit my be
arranged on t ke igedddyy refvezaied RSk Arisid Main ist,oriey GaMdddL #dnFe cases t he
ceiling-transport system nounts a nmask container on the turntable. Soon
after that, theadrithengnmiecharisre ecah e dhesard endpdsure-efpgawatmsk 20
container to be a predeterm ned one if necessary. Miyreover, said turntable
may have a5ki mermt bodyuppger twhsitahuctidee gaiat supiorate gaiatemsing ot ner  at
a point, line and plane. Wen the orientation-change unit conprises the 25
t ur nt abl e and itsheogniegiteg , neéc Igedi isianh o ot e P e e nangahie, anhef faurt h
exposure apparatus according to this invention nay caonprise an

ori ent at i on- d&dehi én MASkh&RNSRINeR RattEdiEinhe Fsdntidt it TP ]F nask

2 6 AU G 2003, 22 cont,ai.ner nmounted on said turntable, and said drjving
mechani sm may PYef &% Tartdide RO GRS Sk YEH i ' atu MR vas é‘r}i%‘q & I Yot at ed,

based on detection results of sai.d orientat.i oq{ det ecC{ iﬁgn nmechanism |n this

case, the 5 oFFETt ST On"Fefe G o e RN EhST& e & G etHtdon of™ t he
. ° e 9 iy t
e contaunet muntes on ta Lok el N6 e 1] Yia el o octe

resul ts of th%r%rnite@fatﬂl‘%“éj)%%ﬁfgﬂaﬁﬁgf@@&§”rha.:mebsaw@h_i?‘ée%eihfi_njao ithe

orientation of the nmask container carried to the carrying-in port 1s

random the oihentialsle@n u@fi tt R dTBTK iGN FARJRE At dyistgn suitabl e for
passing and receiving the mask in the delivery position. Accordingly, no

restricti on nesdsctiatke ¢l revitthe ard eitradrigad .OfAddwer-dimgmsk wrantned 1ef
upon the carrying-in. In the fourth exposure apparatus according to this
i nvention, saitdanapoyitngyistepordanmine e mardrld wernt igeltl ywhipsrt £ ypmove ded
on the ceiling of said mask-container storeroom and to which said mask
cont ai nerlys @abistaade-2onye yd neisyistgnr @nshdie Sistuahutnarsfpdittd ng sai d
mask contai ned said mask container. O the carrying-in port may be an

i n-out port WARSK LS apEePirdedYSTed Sidde RSUMFEEIETHED He FaIEHIHTE ner

ont ai ning o FETRASEEGES HEGTWATRIIN AU RS Ve E UG as AGY
{anhorts 2 TOREARORLE Bkl ARG, BEIlese ot raat on of
of the mask system, almost the same structure as that of the prior
20 art exposure apparatus can be adopted.
In this case, the mask container may be a container
just containing a mask, or a sealed-type container having
a 1lid that can be opened and closed. In this case,
because dust and the like can be prevented from entering
25 the mask container, it is possible to set the cleanness
degree of the clean room to about class 100 to 1000 and

thus to reduce the cost of the clean room.

According to a second aspect of this invention,



2 6 AUG 2003 23 container can be changed to be suitable for passin®@ gmiliG 2003
receiving the mask in the delivery position during transport fromthe
carrying-in port to the delivery position by a transport mechanism 5 I|f
the carrying-in port is a delivery port, at |least two nmask containers that
are the sanme as said mask container may begable to be placed in-line along
arail of said ceiling-transport systemin said delivery port. In this
case, one or nore ceiling-transport systens that 10 noves al ong the sane
rail can trangpire MBSk CANRINY SdebrN b ig0@e Mppatddys Alsf@sidipns in
the delivery port, and a plurality of mask containers can stay in the
delivery port 1dtt HddgapHiE gridtas shesafdrekpddn e ansfaratury ey sk :
container to the delivery position 15 by the transport mechani sm and then
t he mask ontoaa regiodwlediapparether nofint heodx pser Bdeappat ad ulldyr t he
conveying systemfor the exposure-apparatus main body, the total tine for
transporti ng masksasan ehe asteor twmidd asoraredasulte t¥agisposdunce masikich
cont ai ners one by one fromthe 20 outside.-In this case, said

ori ent ati obh- cignge @wyimanegd drargfld ndicdduifiacs idmtatd orsinfemaske
containers that are placed in said delivery port. According to a fifth
aspect of thi £58%&d iSoHd BXRIBIE1APRAGA Wediald iRedy 131hdyr aphy syst em
conprising: either of the first and second exposure apparatuses accordi ng
to this invenﬂ%ﬁte&%ﬁrﬁ%-ﬂfoﬁva@s‘gi%%i NihAVe aaﬁr%arﬁéoo@??% &% de
of, said expoaure-ta%%;afrataéé 2 6 AUG 2003 24 main body, reverse to said

| aser unit andS3S%cEfdcddd Y n-1ine with said exposure-apparatus min body.

According to this, %%%fﬁ]f%%nt g £ sur%egc%q_%reatt%sesemheed_;‘li%%]ateﬁr}aetaus

Sy
necessary floor area, € space effidien can Dbe I'nprove

plurality; @f siagh 'ﬂ&#%&@%éﬁ%ﬂ@ Lﬁ{igceaagf@n&?daffhr?géd &l fpongy 4y this

case, the substrate-processing unit my coater (resist coating unit),

a devel oper (deMel-QRIMHatUN tnairfertt@at S cdavel Rerexddb il oGSt d the
10 lithography process, the process of resist coating, exposure and

devel opnent caaibe keidy erentd wnaiardeararete st add itd V1 gyevaniing- dust and
so forth fromentering the apparatus. According to a sixth aspect of this
.invention, loverdragy ieaghr ethted st Slexmid danthicgrlaphyt sy steam asedy iarea

cl ean room conpri sing: an exposure apparatus that is provided on a floor
surface of saiof dlhearf losamacand e aresfusras] cqriarec witha kegtkinont o a
substrate through a projection optical system a substrate-processing unit
20 that ik2ar rlalr%é’dcgﬁl{ e temangele e s 81 g ot afpdr &% ¥R& n body
on said floor surface and i s connect ecii in-line with said exposure-apparat us
mai n body, saiSFPOSHHE "SRR 156 YTy ™edh 399Y% | ongi t udi nal direction of said

exposure-apparatus g q,800y;, And ;3 LI e S that said exposure-

apparatus main body and said laser unit be so arranged on
said floor surface that a whole maintenance area of said
20 laser unit is included in a maintenance area of said
exposure-apparatus main body. In this case, the necessary
area of the floor can be reduced most.
In the second exposure apparatus according to this
invention, said exposure-apparatus main body and said
25 laser unit may be arranged in-line along a longitudinal
direction of said exposure-apparatus main body on said
floor surface.

In the second exposure apparatus according to this



25 transport systemthat noves along a first rail extending ina jg¢ AUG 2003
predeterm ned direction on a ceiling of said clean room and wherein

bet ween an optical axis of said projection optical systemand said

substrat e- processi ng 2 6 AUG 2003 25 unit, a delivery port is arranged
into and from which said mask contained innsm nmask container is | oaded and
unl oaded by said first ceiling-transport system According to this, between
the optical axis of the 5 projection optical system and the

substr at e- pr ogesentd od)i tit tikalddss dabitdhaHato rdueif dhesLePodser
apparatus, a delivery port is provided into and fromwhich a mask cont ai ned
in a mask cont@itebe arreaded ard saildadesb by i fddstartRidd Ng-dritansp o t
systemthat noves along a first 10 rail, the front side being reverse to

t he back sidehoheieganfi [saum raddosu reptapta rayst emiirs bisiial [h arhrianged.
Therefore, a mask-transport system can be arranged in the front side, which
is in front okaske dbt ot izmals paftht Herqmr djhectliamemptriidalt sydtem

Accordi ngly, the nmask 15 transport system can be arranged vertically apart
froma sub®tr exkposomecpiPrg raystsemaim theslys ik omg osthand t Hdhereby
substrate-processing unit, of the exposure apparatus, and the structure of
t he mask-t r an§i§6FE &% rahCam R el Sfe fRd G310 ISRV hg e g iR8t iR Inhen
a~ceiling 20 tragfport systemis adopted as thecconveﬁitg1 system for a mask

cont ai ner fr oRE&t &G VAT 3R 58s Pl RPN Ky 139 dHor t
system al nost the sane structure as .that of the prior art expos

a%par atus can® ecé’(ﬁlgﬁrﬁg&.atfgq r?ntdhi”bal s 39T qﬁ%)heoagsryag)rﬁ/caslﬂfg eot#ﬁ'}ﬂf
further conprisge: S iling-t SRart. s hat noves al ong a
second rai l efflg’rrl&i%ﬁg%%g@% I%g:’leI'Jteo%s‘:’lasir gr;f &?Dstber éﬁ{red(;gr#'sai d ceiling and that

tr ansportls(% sai d substraie se%o@ldAtelxgo%Qﬁ% 2 _p%%tt%fs“%%ld'd}ﬁn?“l%% 356

container fromand to said substrate-processing unit. In this case, because
the second raihvehttibe,seeond cridiimngld ansRothsSalipditat 4 ansports a
substrate contained in a substrate container 5 fromand to the

substrat e- pr ogessiteg it tthieS optriangedafaar ddal the tlesdd nstliy aild wie t he
ceiling, the arranging of the rails on the ceiling is easy. In this case,
said first andxpesame-epplasatmg edtiendddy ahditr ecthcrsisighstfadaial |haser

per pendi cular to the 10 |ongitudinal direction of said exposure apparatus.
In this case, uatitl bgsdit@etiys icoomeciiatets Ehdoufiag e saksl &xpesuramask
contai ner_ may be able to be placed in-line along said first rail in said
del i very Yort 2aPPRTERUS Fgdd -oHONEVE IpeiqViedy -ty dfsforad ey &t &sldehat 15
noves along the first rail can transport sk containers tQ and froma
plurality of PBSECAINSYISEeMé SIEBAFESP LYo ,1%&%lﬁﬁhfiﬂi S hngkhes
contai ners can %;g’%'i?‘ he deIiv:éry part %th the sanme tine. Therefore, by
transferring 8" FrlomPEaéh STasK Com®A9er onto a mask 20 hol di ng menber

of the exposure app%atﬁﬂis theet 0tal; ilrcrl%efror‘m%a%gp gotﬁlé%%y%ﬁg%@

e
shortened conpared with transporting mask cont ai ner romthe

outside. In the;geeqnd | ISLRIGRAPRNLTY S aWRGGAMINA (3 AdHtS Ity i1t
is desirable that naintenance of said 25 exXposure apparatus be able to be

perfornedxd romagrl @ast ROLMcSIAEES witer €0florgl tdiiha0ash reftdugh of
mai nt enance area can be kept on both sides of the exposure apparatus.
said exposure-apparatus main body.

In this case, said laser unit may be any of an ArF
excimer laser unit having an oscillation wavelength of
193nm, a F, laser unit and a laser plasma unit. In the ArF

25 excimer laser unit, F,; laser unit, etc., a laser tube
(laser resonator) is disposed along the longitudinal

direction thereof, which tube is charged with a plurality

of noble gases. Accordingly, no reflection optical



The second |ithography system according to this 2 6 AUG 2003 27 Rgvaud 200
may further conprise an inline-interface portion that is arranged between
sai d exposure apparatus and sai d substrate-processing unit and that
connects the both. In this case, because there is an enpty space in 5 front
of the exposure-apparatus nmain body and on@ side of the inline-interface
portion, maintenance can be easily perfornmed fromthe front, using the
enpty space as the mai ntenance area if the exposure-apparatus nmai n body has

such a struct ynemeHt i g smhidhaisecands [t dagianiy) SyStem idYeof
further conprise: a mask-transport-system housing that is arranged parall el

to said inlings nretRCceoP iat arkhitase 9t ok Mesk-EUransfiossusy st em
therein, and said delivery port nay be arranged on the ceiling of a

mask-t r anspor appha reytstse mshiousiang.asematp lisssmaa whotsivigl t Hedve sfeledmchabl e
fromthe exposure apparatus and that has a delivery port for nmasks

cont ai ners nayelfd editspos exptiiralhe lempnt spaved dnetdy Saasmssard BUV st

rail may extend in a direction substantially perpendicular to the

| ongi t udi nal 24 adiitr e dre ¢fres@Entaskposure apparatus, and at |east two mask
containers that are the sanme as said mask contai ner may be able to be

pl aced in-1ine al ongNsdih@ fSacONd HYPASYLRAPRANI T R FRrding thithksse,
one or nore ceilingtransport iﬁégens t hat noves aloqg the first rail can 25

transport maskRICGmtHer ssall_cSj ST o prax gﬂ? tSPIGt tri}b‘?%u‘?}h the
port " at "t he. s SR AT o1 BT I bE0: PARGY B CRITE RRERPLSm SO MY Y2
fi A UG 2003 28 contaiher Antq %n@%&qjodi%mﬁer%%a%}qlseé@osure
apparatus, the total tine for transporting nmasks can shortened conpared
Wi th transpor Lig By YU NETH WM {Dh ONthdil ARd e it shdlee is
connected through a guide optical system to the exposure-
apparatus main body, the-guide optical system can be
disposed above the floor on which the exposure apparatus
is provided, without causing any trouble in maintenance.
15 However, said guide optical system may be arranged below
a floor surface on which said exposure-apparatus main
body is provided. In this case, because there is no guide
optical system (obstacle), maintenance can be performed
comfortably and easily.
20 In the first and second exposure apparatuses
according to this invention, the laser unit may be a YAG
laser unit using a harmonic wave as exposure light or a
semiconductor laser (including a fiber amplifier), or may
be a unit that emits laser light in a vacuum ultraviolet
25 range or soft X-ray range. In this case, said laser unit
may be an excimer laser unit.

According to a third aspect of this invention,

there is provided a third exposure apparatus connected



5 In the second |ithography systemaccording to this invention, whyghygs 2003
conprises an inline-interface portion and the mask-transport-system housing
arranged’ parallel to the inline-interface portion, one side of said

maskt ransport-system housing may be in the substantially sane 10 pl ane as
one side of said exposure apparatus is, andt a i n-out port for said mask
contai ner may be provided in said one side of said mask-transport-system
housing. In this case, by laying the rail of an auto-conveying vehicle such
as AGV on theihlagheahanr® & Sl st Rle sk ddr@uBPOIH &1 apgAlms, the
aut o- conveyi ng vehicle can carry in and out a nask container containing a
mask through tbgairatet cofplr idiow :det exddwi@iapidetfs Ein body
mask-transport-system housing. It is remarked that the nask contai ner may
be manual | y caheited riamsdfred sout pa2® ekne ofecomchdi tdrogy aphyuksytsizarg accor di ng
to this invention, which conprises an inline-interface portion and the
mask- t r anspor thspsigbmah pusijeg tdomamged qadr aysdlent antchecd rihenefnartter f ace
portion, may further conprise: a substrate-container-extension housing that
is arranged 25uxdipgent Whish ¢akss lsubsdrsieteraastsannmouiiig cand krar al | el
to said inline-interface paortion and has an _extension port for a substrate
cont ai ner confaNReER§esai §addbdmonte surfaas Peddse amyeng sadians tife a

mask-transport 2 6 AUG_20Q3 29 ,system haqusi ng and ,
subst r at e- cont-&PAF U N sAgF eSS @ L e QPULEIEPRAT U @33t t he

inline-i f i h b | | d. | i ,
the Second | | DROYF aBRS. SPEEimTay Ve B1a8 (A ca iy S E R o e
si de of said gubstpaue copsakner extensionhousing Js in the suhapially

sane pl ane as one si ai d "éxposur € appar at us and one si'de ‘of said
mask-t rangpor 3§ %S Heh ReYS iR 348 Mh e i A $J 14 sai d
substrat gﬁdgon%gﬁﬁegj ig]glgprm?i dg tl(s:ai n%gz%t% o%é@s(i e (?fqr&s}g%rdl d Yaitf

substr at e- conkabRerx@Xl pRSIeR sheKs il .t aRd MIEIRItR AN d REOUty IS todrar said
mask container is provided in-said one side of said masktransport-system

housi ng. In thisagaatgeldy ingy BGd Feomivhieh aaialierstoreeitditheehircle such
as AGY on the 15 floor along a side surface of the exposure apparatus, the
aut o- conveyi ngasé&hicoh¢ adar rcérsr \ oanleain éinautund cagtest gt @ @enitldinger t hr ough

t he extension port, for the substrate container, provided on the one side
of the substr &resspraitneyséemefdiagn Meyesi #d.ongnd Swdl axtamdingowreyd ng 20
vehicle can carry in and out a mask container containing a mask through the
i n-out pokt pEevilded ERPEREtené Osis@d off oy magiiageaspaiady &3df housi ng.
It is remarked that both the auto-conveying vehicle for a mask contai ner
and the aut o- ESROEVFRGAPERFEILESt §R 18 St Fdt @revitsither may 25 use the

sane rail. In this ﬁaser L% i§ dgﬁ%gabLe t hat, ai% ﬁtensi%n @prt and sai d
i n-out port be arra 888 g& Ené&%s pré&eéeﬁﬁi ed h i&h?xprgﬁif fl oor

surface. In thﬁa?ﬁ%Es, t5 O 2422 the substrate-processing unit is

connected and which side is in front of the optical axis
20 of the projection optical system, i.e. the front side of
the exposure apparatus, a delivery port is provided into
and from which a mask contained in a mask container is
loaded and unloaded by a ceiling-transport system that
moves along a rail extending on a ceiling, the front side
25 being reverse to the back side where an illumination
optical system is usually arranged. Therefore, a mask-
transport system can be arranged in the front side, which

is in front of the optical axis of the projection optical



30 it is preferable that the extension port and in-out port are arrg%ged at
a height of about 900mm froma floor surface, which height is suita PeA¥G A3
t he vi ewpoi nt of hunman engi neeri ng when manually carrying in and out a 5
substrate container or nmask contai ner. The second |ithography system nay be
a lithography systemconprising an inlineqgnterface portion and the
mask-transport-system housi ng arranged parallel to the inline-interface
portion, wherein said nmask-transport 10 systeminside said

mask-transporf; e Lk an r ai o] Lner at._was
carried in byé¥§?§ﬁf?%Q?Hgg?ﬁ?%gft?gﬁsﬁgfﬁ Egé eé?ggtg ghggafégd%Fivery
port and sai d, ppghtbQnvé e BL eyt 9pdeti ¥ebmaaNBakst aeCeBRGKL G SYSt em of
sai d exposure apparatus side, and ES further conprising: an
orientation-copagenUht chbatighangessthecothenkabseraek-pebecBIkgcont ai ner
to be suitable to deliver a mask to said conveyi ng system of sai d exposure
apparat us si denif, safdcHel éxgoyupesapparabakor antihenkr gsngpetiiref ofaikthemask
container to said 20 delivery position. In.this case, the first

cei l i ng-t banspask-syshepoear syesem oaskbeoptaveatedofitamnbegomimgsk i nto
the delivery port provided on the ceiling of the masktransport-system

housi ng, and ¢tomphisktedankporas sgsléng2branapspdr systhm daskdopned aer
carried in fromthe delivery port to the position in which to deliver a
mask to a convVRyi pgnegeieen systaindfexpasupekapparatnsrsiigem Andsbetore the
transport of the mask container to the 2 6 AUG 2003 31 delivery position,
i .e. during tHeefP¥RPSRER| *RBRFARYPor ASSYRERNPL PAAKPEFERAGCOLE ENETEBYI very

duri h k- i nsi h k -
Pousi g 1 oo S hOERS chAT RS RErFELRS “85 pbReC: BTt FRSpBEL PR OB Wi oh 1o
del i k i f i i h
or i ent at 19 CHEGRtER TGRS SRE BRI BAPRCPan SR ERErRREk: cORER RBF (o be
sui tabl e to deljyera BoIRSk-L0s1AE GRIYEYLNoRUSERLOL o PReCYRBRYT ©
e 10 de or €,

apparatus side 1n Ivery position. ere regardless of the

orientation of,fhe-oBsk €QOt&LPSEuRE LPBashalt ognareﬂépegﬁebxe&mengtgst

ceiling-transport system the orientatfon of the nask contai ner can

changed to betsahipbte §pstPassbAgsapdtkaeesvaBgthhe BBSkhinptherlart
delivery position. In this case, said orientation-change unit nmay change
the orientatibn ofedai thevskitohharaet dani hg traaspedt phyadadied tbr she
ceiling-transport system O said orientation-change unit nmay change the
ori entatildn ofalD shi thens&itbngatnensphitesyatdmnéok mgskr anspeinedsby a
conveying systemin said mask-transport-system housing. In the second

| i t hogr aphy system BHecohbs ngg3e, t$asdi aypasibaTaBRpRba FESKMELANBPENt MBY st em
housi ng may be detachable. In this case, because the mask-transport 25
syst em housi nE cal et @ake | GorRABYRd ¥ibh eRecBLpBSurBapPALEETS nai n body,

th havi b ied by th k-t it t h i b
e 21c2, 12115, DSED. QCCUPL B, D 1, QRS L SRl 1! S RgurL o O°
20p3 32 h t i Lch Lnt i

2003, 32 PO BBRLEE 6. e asSLUNEL U 18 MRLCh LTt BhRRGE: s,

front of )hhe eXPOSHE e APPEEALYSnYSuRYENi888bRhected through an inline-

interface portion to the front surface of the exposure
apparatus, enough space for maintenance can be kept
between the front of the exposure apparatus and the
substrate-processing unit. Additionally, if the exposure
25 apparatus has such a structure that maintenance can be
performed from the front surface as well as both sides,
maintenance can be easily performed from the front, and

its advantage of being able to perform maintenance from



5 The second |ithography system according to this invention, wherein the
exposur.e apparatus and substrateprocessing unit are connected throuéﬁ Al 2003
inlineinterface portion, may further conprise a

substrat econt ai ner-extensi on housing that is arranged parallel to 10 said
inline-interface portion and has an extensgigon port for a substrate

contai ner containing said substrate. That is, the
substrat e- cont ai ner - ext ensi on housi ng attachabl e to the exposure apparat us

may be disposggei?Ehn% ggﬁt%es%%%%ttg@ehn_bgé%.case, t he second |ithography

system may be a’l ography 'systém wherein one side of said substrate

container-extensionlgogﬁgggcggetnggq% %Hﬁsh§n%ﬁﬁblﬁni%W%Jyﬁy§%§§Eéme si de

of said exposure apparatus is, and wherei n an extension port sai d

substrate conpairRebni hagOpRr Avkaed alh eS HGnORR 1% & s 3@ -pparatus
substrat e-contai ner extension housing. In this case, by laying the rail of

an aut o-convemhig WehiCl enstbh sasakey rdae el koer edldorRF aaSide murface of
t he exposure apparatus, the autoconveying vehicle can carry in and out a
substrate 25 dnntaifaer tbraigh cthe b&xt easiidy petioveldorf tdie thigbstrat e
contai ner, provided on the one side of the substratecontainer-extension
housi ng. It isxposedethapatrhéusubstinabedyontthienereampynhaye mpiesn y carri ed
in and out 2 6 AUG 2003 33 using a manual vehicle. In this case, an
i n-out port fefccupiddnbyktbentaliae-rayfelrd ageowioddd oon osai deonsesl ds of
sai d exposure apparatus. In this case, a substrate container 5 and a nmask
cont ai ner cantBe Baiprfeaanfeandedue it HhsuGHPOFE réx PERSITSHT Yor Bhd t he

i ut o- conv y% % vehi cl es novi ng on the sane

ai

i n-out port respectively, _using,a
Fail. Ih thi SPGASEENRRCES LXQEI FRA) SFORE Oaitd e tBRSIR PR TR 5 dit

i n-out pq&} beaagrgnged at the same 10 predeterm ned height froma fl oor
surface. 1n thAfg*E Se, it is preferable that the extension port and in-out

port are arranged ag,achel ghizgf caBaut -209RRELLONL Sl Lok ILAGE hioh

height is suitable fromthe viewo _ n-engi neering manual
carrying in aﬂﬁv@HEi@n15a§UQ§B%QF%w%oﬁ%?ﬁ?g%nQ%i%%§@ ¢PRLRINY tHd L

second |ithography sysfemaccording to

as said mask container may be able to be placed along a
rail of said ceiling-transport system in said delivery

15 port. In this case, one or more ceiling-transport systems
that moves along the same rail can transport mask
containers to and from a plurality of positions in the
delivery port, and a plurality of mask containers can
stay in the delivery port at the same time. Therefore, by

20 transferring a mask from each mask container onto a mask
holding member of the exposure apparatus, the total time
for transporting masks can be shortened compared with
transporting mask containers one by one from the outside.

In the third exposure apparatus according to this

25 invention, said delivery port may be arranged at a height

of about 900mm from a floor surface. In this case, an

operator can manually carry a mask container to and from

the delivery port under suitable conditions from the



invention, when the substrate-container-extension housing is arragggsh 2003
parallel to the inline-interface portion, said
substrat e- cont ai ner - ext ensi on housi ng nay be 20 detachable. In this case,
because the substrate contai ner-extensi on housing can be easily renoved,
mai nt enance fromthe front of the exposur@Qapparatus is easier for the sane
reason as the above. In the second lithography system according to this 25
invention, said inline-interface portion may be detachable. In this case,
because the i RlileR@ointeifactfiner gnyit iy .easily renoved, the area having
been occupied by the inline-interface portion can be used as 2 6 AUG 2003
34 the mai ntenance Areardfinighe oexpdsuire happapeaitus i ftHike iexpesiiiah appar at us
has a structure with which maintenance is possible fromthe front as well
as both the sitdese amsdpreivitdenhrc € durdrm tehgpdswom agfpades wex poswr el safppar at us
is 5 even easier. According to a seventh aspect of this invention, there is
provi ded a t hiend ekpeilsogeapppagpdiusmredmbiosivnghadn tegresiers appmtdter t hat
is provided on a floor surface of said clean roomand transfers a pattern
of a mask dnt 816 BHaSkhONLE @ SHOGHRRtE /promEd wierdRtinas sfytarqom
substrate-progcessing unit that i,s connected in-line wth said |
exposur e- appa?‘ét"&élgr 3 FBEHN9atd RN sEoteid MG SRPRFNSEystidHhQ hat
noves al ong a gt raij ex endin%.inéf.predeternine di rect,ion on a

" R

t .
ceiling of sa i eSAE5TPSEM=C it 813Gk SanFaineh hsqargied:
el : n f . . ; 2 .
Contai ner 1 s PolaageBedmestad sy oAt Pt TS MR St

and on whi ch eér&%eat 1B TR C QAL Y r&%&fﬁﬁ%@-% Raged ] ANgaaid Jd r st

rail. 20 According to this, because the rst” ceiling transport systemt hat
noves al ong the {hish ka3l hedn vikhe aCRlalsikn@ Ofa TRINGGli8RN Jyadar TENSRPId s a

mask contained in a mask container, and below the first rail, a delivery
port is arrangggoenrehizgphadtthieasia Ve digs ks iert aintelah 2 iet A6 dH-aced
along the first rail, one or nore first ceiling-transport systens that

noves al ong t bhahgestniai lthe&n itsr arspogiedrdask paortt aifner path arfd daian a
plurality of positions in the delivery port, and a plurality of nmask 2 6
AUG 2003 transport mechanism transporting said mask container and
changes the orientation of said mask container.
15 It is remarked that “part of a path of
transporting” means any position in the path from the
carrying~in port to the position in which to deliver a
mask, inclusive.
According to this, because an orientation-change
20 unit is arranged in part of the path for transport of
mask containers by a transport mechanism that transports
a mask container carried in between the carrying-in port
and a position in which to deliver a mask to a conveying
system for the exposure-apparatus main body, when
25 transporting the mask container carried in between the
carrying-in port and the delivery position, the

orientation-change unit can change the orientation of the

mask container to be a predetermined one suitable for



35 containers can stay in the delivery port at the same tine. Theref2q augbos
transferring a mask from each mask container onto a nask hol di ng nenmber of

t he exposure apparatus, the total time (including the time for 5

repl acenent) for transporting masks can be shortened conpared with
transporting mask containers one by one fyomthe outside. In this case, the
second |ithography system may further conprise: a second ceiling-transport
systemthat 10 noves along a second rail extending parallel to said first
rail on said ceil.ing _a it SLbst rete gont v dfiBion.
substrate-coﬁﬁﬁ%ﬁWfﬁ?%ﬂf%%%ﬁﬁggggﬁaﬁgdgztrate-processindﬂﬁﬁft. In this

case, becaus%ct%q:lc{]ig{gq{}ﬁ: ro Sfé:QéE’s;F A d Su&T By & remgefla Piar ah | ghe twaskch 15

ot her on the’ce aylng of"rails is easy. Mdireover, in a side of
t he eXposurefao\?vﬁag- ) | &dhwd Stbint £ & et ps osgsssmgetni t i s
connected an |€%k§?Jg;?§%?n froﬁfﬁﬁﬁ the optical axis of the projection
opti cal Syst%&kdré%ungh{ﬂ(ﬁﬁdﬁjde of the exposure 20 apparatus, a
delivery port “i's provided, the front side being reverse to the back side
where an gl | uni nat i@ wpis sy séerensa usomt tlyarge angeds Jherle¢e oreeda
masktransport system can be arranged in the front side, which is in front
of the opticath#fixilsawd dhEferejecsioncopreésal FR5 syalehe: akhd@ifor the
mask-transport system alnost the same structure as that of _the prjor_art
exposur e appamﬁiemta%ﬁpmmﬂbﬂmmﬂe@nitﬂ“@ﬁec@mpFHS?i?hB@F%Eﬂ?lgngeHblCh
according to this 2 6 AUG 2003 36 invention, said deliveré ggrh{nﬁy be
provided in ssid axpokurentpbaeht bE. MTRetef: r anfi endgripRY B§sPeR28Cor di ng
to this invention may be a ||thography.syste urth comri.si.ng: a
mask- t r anspor€balysfe ﬁ%%s?ﬂbéiFgﬁﬂgﬁ%lﬁ'cEﬂCtb%ﬁgcgégfe f%?hggﬁggk

contai ned said mask contajner is proyid i i ekphxer ort
i s provi d8d i Whe My KaSke ?hﬂ%ﬁo?$-§§%tg%%ﬂggg%ﬁgshﬁng?ﬁgggggsEﬁgthg Phird

i t hogr aphy sggggg%gﬁg.Pﬁrggghtgog%§§g¥e§x§aealaaelehspehaesakaving

mask-transpor i ASI sard transport-sSystem housi ng transports

sai d mask confajper;that pas cachigdibf By sakdmbbkstoaehlinag- taansport
systen1fron1s%?%ﬂgéf%@érgﬂgo?t to sa%d position in which to deliver a nmask

to a conveying,systemof paakdpexpesurfihbdappar suisabide fotuptlserng
conprising: an orientation-change unit that changes the orientation of said

mask cont ai negnforbeesii hgbtRet nadkl ivetha nedkvecysgoditdeveyi ng syst em of
sai d exposure apparatus side in said delivery position before the transport
of said nmsk contai berthbssaade20sdébi veignpesipnoghapget Hnd tcHY, Pehe
first ceiling transport systemcarries a nmask container ,containing a nmask
into the deIiaerynpedtOpr@VEdééiéﬂngh@fcéﬁﬂ@n@aﬁﬁ“FW@tﬁ&§fftF&ﬁ?ﬁ%?¥w§ysten1
housi ng, and the mask-transport systemtransports th% ”aSkuF%%t%?gﬁﬁk
carried in fr&m thés25ageli tBLy CEILLNEo HHRESHSS T S Hof WRVER 5t & d&15Ver a

mask to a conveying system of said _exposure app t i,de. efiye the
transport of Fﬁétﬁ&§@r08ﬁt§%ﬁe%uF8tFﬁ edeFFﬁ%%f%§%§$?P%ﬁ/ Fh%? Jﬁ?fh&ﬁthe

first Celllngmec%agié%Gc%%O%hange the orientation of the mask

20 container to be a predetermined one if necessary.
Moreover, said turntable may have a kinematic
support structure that supports said mask container at a
point, line and plane.
When the orientation-change unit comprises the
25  turntable and the driving mechanism that rotates the
turntable, the fourth exposure apparatus according to
this invention may comprise an orientation-detection

mechanism that detects the orientation of said mask



37 transport systemtransporting to the delivery port or during t:z
mask-transport systeminside the nmasktransport-system housing tra %&W@iﬂ83
fromthe delivery port to the position in which to deliver a nask to a 5
conveyi ng system of said exposure apparatus side, the orientation-change
unit changes the orientation of the mask @mntainer to be suitable to
deliver a mask to the conveying system of the exposure apparatus side in
the delivery position. Therefore, regardless of the 10 orientation of the
mask cont ai neicoatt atife s raintefd toranspal ttunntdrd d,i raatd eaidd ngrivangport
system the orientation of the mask container can be changed to be suitable
for passing amgchecdism mgyt Bethask any tehe ldedugremh ipdsidd iah. t dntabldi s
case, said orientation-change unit may change the orientation of said mask
cont ai ner dur iisg toor fes portiatey,sdaded gt ddiddtign nempdrd ofysteid or said
orientation-change unit may change the orientation of said mask contai ner
whi l e sai d naskiestetdespeiates tipra mErhasrivasyi A $fsitserpase sdile
mask-transport - systen1hou5|ng In the second and third |ithography systens
accordi ng 0 CORI&EN I%Férﬂri"&’?t%éhld’”déqei%%}%rqetrw SHehf ramgaatien hei ght

of about 900mm fr mafloor ur.f ace In this case, .an operator can nmanually
| oad and unl o&d & ?5“\‘?‘5‘& As 149365s F1bnT e

Vi ewpoi nt of unan engi n erln In t he sec nd nd aphy syst ens
according to gﬁt% hiSE tSUREL ¢ “8?&3? AUG ’>0p3 38

be a seal ed- tm% §aphal ner hay ngfoke'eedd”baatse%a%nb%e snad AL Sl asede I

this case, becaus the I caf be prevente rom en er|

substrate Comt%'en%r’lentta'tsioﬁjio-%%'ttélc%1t091 Mo }{]at}ﬁs(r‘r{ camasrdogr e af o the

clean roomto about class 100 to 1000 a us to cost ojf t he

clean room | Rnkherseeend idnd dfhithd niddoHARM st icE itk to this
invention, it is desirable that said nask container be a seal ed-type

cont ai ner havicag rginigd 110 piorat icanrdielcapernstt and «eltesedn 10 e ntase,
because dust and the |ike can be prevented fromentering the mask

cont ai ner, it ciontpassirblcan besetett he decannidse ldedicere pssimy drein room to
about class 100 to 1000 and thus to reduce the cost of the clean room 15
In this case, regied viimgk thenmaistke d nmdynebeded iysnyo posait-itoype Parab whigialkt ype
container. In the second and third lithography systens according to this

i nvention, saP@ &ERFEFHCE 1Qppaesdss thaPehafs &7 lﬁ&% Ahigndatpiasof dhe
l'ight source as the 20 exposure |ight source. In the second and third

li t hogr aptyy s?‘é‘isé‘mgo%é‘&ﬁjﬁirng‘pf’& i GaRRRMBH t he subst rat e- processing
unit nmay be a coate ( ti n uni_t a _de eI oper rr%r?lt unit),
or a coater-devel op«tétlrl F‘ ﬁ|u§ ?’agé‘: O35 nath?@rl tuﬁ’oﬁr f%ﬁlrgocess tHhe

f )
process o re%%ten‘i:%%' Na 1 X RAFY Jﬁéaf?gglnaﬁ%@to%sﬁtbhc%n R &I f r%?rﬂiéhy

performed substantially preventin fromenteri
apparat us. which is prov1ded on the ceiling of said mask-container

storeroom, and to which said mask container is delivered
20 by a ceiling-transport system transporting said mask
contained said mask container. Or the éarrying—in port
may be an in-out port which is provided on a side surface
of the mask-container storeroom, and into which an
operator manually carries a mask container containing a
25 mask or into which an auto-conveying vehicle such as AGV
transports a mask container. In any case, regardless of
the orientation of the mask container upon carrying into

the carrying-in port, the orientation of the mask



2 6 AUG 2003 39 According to an eighth aspect o~f this invention, %gﬁkeﬁhf
provided a fourth |lithography systemused in a clean roon1conpﬂ:ﬁ La
exposure apparatus that is provided on a floor surface of said clean room
and 5 transfers a pattern of a mask onto a substrate through a projection
optical system a ceiling-transport systefBthat noves along a rai

extending on the ceiling of said clean room and transports said nmask
contained in a mask container; a nmask-container storeroomthat has a
delivery 10 poshtabheraondnfbenchhnghdsabdbeaskitebilei Med passding rmEsk
container is |oaded and unl oaded by said ceilingtransport systemon the
ceiling therepngéceavinanspernagkchantbm thatdveranppsitd opaidthriesgk cont ai ner
carried in between said delivery port and said position in which to 15
del i ver a naskramspotbnfeginngheysasnvdngdsandprexposar Ehgppaldwesysi de; and
an orientation-change nmechani smthat changes the orientation of said mask
cont ai ner to bPesitieabPE eot#anppertamgaERNEEMsai d conveyi ng system of said

exposure apparatus side in said,dellverg ositiog ip before the transport
of said mesk contai herth® SAraYHRETVRID 6gsFPi8n.e LUGFYi RGEo Bfis, the

ceiling-transport, systemthat ves al on a railt%xtendin% on LQF cei,ling
of the clean ?88ﬁ¥p FPiBes5 fHge éésﬁfﬁiﬁgP cBnfain"ng“a mask °25 | BBS X he
delivery port proxided a,the geilipg 8L bhe URSkncanhal 1963 arglagm and
t he nask-transpor? mechantfsmtransports t hé mask container ¢ rried in from

the delivery port.tg EQ?lEH%%EEQHabBr%hEthEﬁ dal kuey Ae1ide8 AHE200~ 40

mask to a conveylng system sal d” exposure apparatus side. And before the
transport of theARgkc§88t abRer okOmbhe eélill\iﬁgxttggwsbb(ir&, sys@endurinag t he
ceiling-transport systen1fransport|ng to the delivery port or during the 5
mask-transpor hotBshanbagy thanspret ikaglf cam thandgbirtemy spoktbnta iteg s
position in which to deliver a nask to a conveying system of said exposure
appar at us si dep thd droantatplonradhiznges firgedit sonshimgeket Helaveeyt @oiran of
t he mask container to be suitable to deliver a mask to 10 the conveyi ng
system of theardpasplerappayarfismesdecontehaeds| caar ptpysiiti gme Theref ore,
regardl ess of the orientation of the mask container at the start of
transport by €@mdivervi Rgrerahspbet Sayst Edfrer hdherrdRT&ri &Y of the nask

cont ai ner can be changed to be 15 suitable for passin nd receivi,ng the
mask in the EFRUSESTRORSL PBAR FASKNFENEaseerskPd Wi Srtaticgh. &Raigacn

hani h th i entat| .of id Kk t ai i
reChan Yy CORRIC AR BE TSR o, TR GRDLRTT N e
hani ; h i ept ati f i.d t al dur| ;
rechan S ey pShaTES K358 £B1PLLOB 8RBk AN DS SRy

OrientatiOn'Cﬁgggsm”?89a9hé”bkﬁo@ﬁ&éngﬁgaEﬁtB%rh@QE okt h +ofe $Itd1
transport nechanismtransportihg said nmask container. 251t is renmarked

that "part of canpatkhrot rhhapspeihgngaskeaksnany ReSirtiedrd rdriadeat h from
the carrying-in port to the position in which to deliver a mask, inclusive.
with transporting mask containers one by one from the
20 outside.
In this case, said orientation-change unit may
change individually orientations of mask containers that
are placed in said delivery port.
According to a fifth aspect of this invention,
25 there is provided a first lithography system comprising:
either of the first and second exposure apparatuses

according to this invention; a substrate-processing unit

that is arranged on a side of, said exposure-apparatus



, 41 2 6 AUG ?0p3 In this case, orientation-change nmechani sns ggnale 2003
used that have different structures. For exanple, said orientation-change
mechani sm may conprise a turntable on which said mask container is nounted,
and a driving 5 nmechanismthat rotates said turntable. In this case, by
mounting the mask container on the turntalRlde and rotating the turntable
t hrough a predeterm ned angle by the driving nmechanism the orientation of
t he mask contai ner can be changed to be a predeterm ned one suitable for 10
passi ng and reeé¢hvbodyt heetragkei Rot Baidelliagery updsi @nen.id rditexwabe, the
fourth Iithography systemmay be a |ithography system wherein the exposure
apparatus furthelinenpitbesadad expestakerappdetecsi oaimedhalyi.smthat detects
the orientation of said mask contai ner mounted on 15 said turntable, and
wher ei n sai d drivi nceeciangshosthisanbanghset hheughkpaisiugle s@ipe ratusesbl e
is to be rotated, based on detection results of said orientation-detection
mechani sm | nCeRi seduse, thhenereerpayi §A0Et a&eron tiec kdRiosmeddtisdenahe
orientation of the mask contai ner 20 nounted on the turntable, and the
driving nmechafPBnPeeiBPAAVEAGIBSRhAORGHIRRIEN Cife SUGhnHdNOIIanY be
rotated, based op detection results of the orientation-detection nechanism
Ther ef or e, ev@ﬁsp?th@rﬁr?Eﬁ?89F8nleatﬁ Sftlsk °CBnt ai ner carried to the
carrying-in port is,ra t he 25 orient t he _nmask contai_ner can be
set to be suitable ¥%r9pb§s?ﬁﬁeangh?eéggv? th8r8§§ESﬁHgtH@l&eﬁayéﬁﬁ
position. Accordlngly, Sggﬁ%sé%sm@ 1RSS5, BEvRSLERY LR RNIPHAN on of

t he mask contai ner upo
unit), or a coater-developer. In this case, in the

10 lithography process, the process of resist coating,
exposure and development can be efficiently performed
substantially preventing -dust and so forth from entering
the apparatus.

According to a sixth aspect of this invention,

15 there is provided a second lithography system used in a
clean room comprising: an exposure apparatus that is
provided on a floor surface of said clean room and
transfers a pattern of a mask onto a substrate through a
projection optical system; a substrate-processing unit

20 that is arranged on the front side of said exposure-
apparatus main body on said floor surface and is
connected in-line with said exposure-apparatus main body,
said front side being seen in a longitudinal direction of
said exposure-apparatus main body; and a first ceiling-

25 transport system that moves along a first rail extending
in a predetermined direction on a ceiling of said clean
room, and wherein between an optical axis of said

projection optical system and said substrate-processing



2 6 AUG 2003 42 carrying-in. In the fourth |ithography system accop@i Rgg tofys
this invention, said orientation-change nmechani sm may be arranged in saig
delivery port. In this case, the 5 ceiling-transport system nounts a nask
container on the turntable. Soon after that, the driving nechani smcan
change the orientation of the mask contaiggr to be a predeterm ned one if
necessary. According to a ninth aspect of this invention, 10 there is
provided a fifth |ithography systemused in a clean room conprising: a
plurality of gxpesunedappaeaiupestt Aat azr@ngeeviided amda florownseH ace of
said clean roomand transfer a pattern of a mask onto a substrate through a
proj ecti on opkhtdl maykt esntaieed ingalmalskarspeat ngyrstiemlidaaledmaves al ong a
rail extending on the ceiling of said clean room and transports said mask
cont ai ned i n animaaldedobiyasnéd; fardtacedliient-airaaspeettt isygtmechani smthat is
provi ded on said ceiling-transport system and, before carrying into each
of said exposure 20Aappadangsés, théss bhéweenenhat ophichlsaixd smask the
container to be suitable for said exposure apparatus. According to this,
because, onh tRECGEFLiApt PRAEGFEAt S¥PELBMANSN tHLi SRPAtira-esEIOaes sidcehani sm
is provided that, before carrying into each of the exposure 25 apparatuses,
sets the ori eRBaFiohDBF 4Snddk LWEntiAioRr $H9eOEuthapFEPPEHIEREPEREESHSe

tus, th il t. t t . K [
oven 11 each B SERGYRFYr BPTEy L61 PBRB6HPe ABararCee AL AT %276 KUG 2003

43 respECtivecgﬁkggkgéigﬂ g”m&@kcgokga %%&yignl%ﬁ%%%ka%%n%%i%%#éaT%%r%fore’
even if a plural ity of exposure apparatuses which are fromdifterent rakers
and whi ch haV?iE“sEf 8&?@&@9‘69%5@8%0@??%& %%%“gl%_ els" atl%%lgs%n%i§.s(ﬁl ean
room it is possible to transport a mask contained in a nask container to
each of tie exposurenhappabatuseacbhelifg SBTR SRl tbNgnkl BASROL GBY $hee
setting the ori enfation of the mask container to be suitable for the
exposure appasat usiud@nhtibs bpiRekedst/Baknt her @sakne 15everahgaet.hod with
which to set the orientation of a mask container to be suitable for each
exposur e apparatusfofFe; examapkerrsasgoati egsatmorasebel agramgeaniismtimy set
the orientation of said mask contai ner based on information, stored 15

bef or ehand, cbnertnshdeor wbatht ienisuifrabite ofoitheaohtéxpdsaxa sapgataeus, or
said orientation-setting mechanismmay set the orientation of said nask
cont ai ner accB¥eiagtienafPthsBLuslBERM r HFCRrHa8gluni the| magkese cases, the
orientation-setting nechanismmy set the orientation_of 20 a nmask

cont ai nerl baskB2BAPPRF oFHEEPBNCaBORE PEFANPEASs VEBELHESA Ldn 2B~PFENEECTMOR upon

transport by the ceilingtransport tem,and, an qrjientation itabl e for
bhah Dol S uBsEFat HoCo B ET Rt sEE R Ay Sy s ken carERn e thetr uct i ng

val ue based og, sueh. 1l BLARLLGRN ! Mgkt hek 2hccasgocliie Lafaration hout

rel ati ons between an or ion frask cont ai her dpon-transport by the

oy g anEne!oEXOLEIANM ol " LAOKSLLA ek, cant hrr sulLabl

prevented from becoming complicated when a ceiling-

20 transport system is adopted as the conveying system for a
mask container from outside the exposure apparatus. As
such a mask-transport system, almost the same structure
as that of the prior art exposure apparatus can be
adopted.

25 In this case, the lithography system may further
comprise: a second ceiling-transport system that moves

along a second rail extending parallel to said first rail

on said ceiling and that transports said substrate



94 be set beforehand. In the fifth |ithography system according to pigi gyg 2003
i nvention, said orientation-setting nmechanismnmay set the orientation o¥
sai d nmask contai ner based on communication 5 results with each of said
exposure apparatus. In this case, because the orientation-setting nmechani sm
sets the orientation of a nask contai ner kgsed on conmmuni cation results

Wi th each exposure apparatus, it is possible to transport the mask

contai ner to each of the exposure 10 apparatuses, setting the orientation

of the mask ceindiaN@led Arbe SHiHAHA d Uorlthe RxPosiEe ARPAAtasi g egar dl ess
of the orientation of the mask container upon transport by the

cei | i ng-t r ans paibls t¥esieeproAedidigairdic a Irerdh asgesd, dedduse itvention, 15
there is provided a transport nethod with which to transport a contai ner
cont ai ni ng an selgjoact riad lbe fc aree etk dricdbmea Fingtt frossdo o 4 y0s Bens ecrodntd
position where said object to be conveyed is delivered to an

exposur eappar dtras spaint sh@d s wisde,a beh ercgitra idied nigh saishidstarspordon t20i idwe
orientation of said mask container is set according to orientation in which
to deliverSinfgaind agelc did thesistubet.rafccormigrs 2ing hirsit wid lartamgeporting a
contai ner containing an object to be conveyed froma first position 25 to a
second positi ArAderd e toIs ddr sto e le v & Gl ldidlg w el 3 afging
exposure-appar&t gﬁr&in body side, the orientation of the mask container is

set accordi ng®o &Rtat S iR i del iSAY i n the second positi on.

? ~ AUG 2003 In this case, said first and second rails may
extend in a direction substantially perpendicular to the
10 longitudinal direction of said exposure apparatus.

In this case, at least two mask containers that are
the same as said mask container may be able to be placed
in-line along said first rail in said delivery port. In
this case, one or more ceiling-transport systems that

15 moves along the first rail can transport mask containers
to and from a plurality of positions in the delivery port,
and a plurality of mask containers can stay in the
delivery port at the same time. Therefore, by
transferring a mask from each mask container onto a mask

20 holding member of the exposure apparatus, the total time
for transporting masks can be shortened compared with
transporting mask containers one by one from the outside.

In the second lithography system according to this
invention, it is desirable that maintenance of said

25 exposure apparatus be able to be performed from at least
both sides thereof. In this case, enough maintenance area
can be kept on both sides of the exposure apparatus.

The second lithography system according to this



45 Therefore, the orientation of the container has been set to an 26 AUG 2003
orientation suitable to pass and receive, before the object to be conveyed
is delivered to an exposureapparatus main body side in the second position,
5 regardl ess of the orientation of the container in the first position. The
first position may be any position in thezpath of the ceiling-transport
systemtransporting a container, or any position in the roominto which the
container is carried. 10 In this case, said object to be conveyed may be a
mask having ajpatheionffapedutbRECOBOoMPE i8I @nohin@Ghet-anke r&areyed may be
a substrate subject to exposure onto ich a predeterm ned pattern is
transferred. ghation, thhe €enharaagednpchecanmgakdcerpaisnee bPpe@Btaisn a
mask 15 or a substrate container to contain a substrate. Mreover, by
perform ng expoduseidssngshnateppsucesappar anis acdotdiengcbanekits itheenti on
in a lithography process, patterns can be accurately fornmed on a substrate,
and it is poskpbhe In hhhafagsar ebhicghbg- theagr Asednnenpt y26pdeei des with
hi gh yield and inEroved productivity. Furthernore, by using a pulse |aser

| i ght soubce Suenta’fahh@r Fxpeenrerappasatufi magn Pedvasad oni & isidg

| i thography systemof this invention, exposure with high resolving power is
possi bl e, andoﬁhEh%rb@éé%eﬁinF@§ﬁéFeZBoégaPPmgWaé%58§éP§eaﬁénd8@eIopnent
can be efficientl¥ perfgrned sgbstanhiallz Ereventin% dust and so forth
from ent eri ng®¥ At BpPaF AP HESAALEBRAFRGI YIONE i §5pBYsthfe SPB HaRRRSE G

hi ghl y-i ntegr d m yices_Wt 1 gh 2_6_AUG 20p3,46 yi el d, and

ot oved pr ottt UTEERRE & sret Alcordi r5oPs aRorREr AL hecear Py

invention, there Qﬁ@hp%°¥kgﬁgt§ devi ce manufacturing nethod using an
exposure apparatus or Tift ograpﬁy system of this invention, and devices 5

manuf act yiged using ihecppoubacturing 5BLBAM. 1 BRAEE-PERGREGILEN 5y THE
DRAWNGS Fig. 1 is a schematic, oblique view showng a first 10 efbodi nent

of a lithogr aphytsyst esnphckedi AdmaskexpPasEpErapPRERENSn8Geehdi RAakO ikhi S
invention; Fig. 2 is a plan view showing a clean roomin which the

| i t hography systenyéed pagallelstprsesidedhnlEng-idtegfacel gbttibde avidew of
the lithography 15 systemin Fig. 1; Fig. 4A is a cross-sectional view,
taken in the hasesalddiagkttoanspbrh sgsiemetpertihpushdgsaddodéilngetry t he
first enbodinent; Fig. 4B is a cross-sectional view of a reticle port
port may be arranged on the ceiling of a mask-transport-
15 system housing. That is, a housing that is detachable
from the exposure apparatus and that has a delivery port
for masks containers may be disposed in the empty space.
In this case, said first rail may extend in a
direction substantially perpendicular to the longitudinal
20 direction of said exposure apparatus, and at least two
mask containers that are the same as said mask container
may be able to be placed in-line along said first rail in
said delivery port. In this case, one or more ceiling-
transport systems that moves along the first rail can
25 transport mask containers to and from a plurality of
positions in the delivery port, and a plurality of mask

containers can stay in the delivery port at the same time.

Therefore, by transferring a mask from each mask



20 housing in Fig. 4A, taken in the longitudinal direction; Fig. 52¢i&G6 203
cross-sectional view of a reticle carrier, taken in the |ongitudinal
direction; Fig. 5Bis a view of the reticle carrier, in Fig. 5A having the
lid thereof renoved; 25 Fig. 6 is a cross-sectional view of an exposure
apparatus mai n body and a FOUP extension Ikgusi ng connected thereto, taken
inthe lateral direction with part of those being not shown; 2 6 AUG 20p3
47 Fig. 7 is a plan view of a layout of a plurality of such Iithography

systems in Fi gontailied: ofiticS a2 malsk) NHIRWQ rienBedi fdfed XA $s e t he
l'i thography systemof the first enbodiment; 5 Fig. 9 is a schematic,

obl i que vi ew abparhkitlsggraphy cpgt waﬂlm@@ﬁe@mﬁmwm of
this invention; Fig. 10 is a plan view of the l|ithography systemin Fig. 9;
10 Fig. 11 issaositdeed ewmph richie wiitthh agraayspe raysicemask Fant&indig.ore? i s a
schematic, oblique view of a |lithography system according to a third

enbodi nent of byhiosei fivent tbe; oS skidg.. 13 is a plan view of the |ithography
systemin Fig. 12; Fig. 14 is a side view.of the lithography systemin Fig.
12; Fig. 1BA is a pfantyeewespngd ﬂﬂﬁh@@rralplw System 26 carcindi g ttdis
fourth embodi ment of this invention; Fig. 15B.is a front view of the

| i t hogr aphy s}§ﬁ§ﬁFFﬁnFl@hlngcompglstAaPs%EH&W%1%ﬂﬁﬁﬁﬂﬁCQ19QRqM@Taphy
systen1accord|na ER a fl&th enbodi nent of thls i.nvention; 25 Fi Bis a
front view of 2Pfle tPFt RBGKAPRFNSPOLemSYs ey b Of@AngpﬁgraPﬂ% B tic,

obl i que view of, g, Li 4 19granhy. SYSLam 2eeRnding 4 4.8l SIOMiRY of 2

transport-system housing may be in the substantially same

10 plane as one side of said exposure apparatus is, and a
in-out port for said mask container may be provided in
said one side of said mask-transport-system housing. In
this case, by laying the rail of an auto-conveying
vehicle such as AGV on the floor along a side surface of

15 the exposure apparatus, the auto-conveying vehicle can
carry in and out a mask container containing a mask
through the in-out port provided on the one side of the
mask~transport-system housing. It is remarked that the
mask container may be manually carried in and out.

20 The second lithography system according to this
invention, which comprises an inline-interface portion
and the mask-transport-system housing arranged parallel
to the inline-interface portion, may further comprise: a
substrate-container—extension housing that is arranged

25 adjacent to said mask-transport-system housing and
parallel to said inline-interface portion and has an
extension port for a substrate container containing said

substrate. In this case, by arranging the mask-transport-



48 this invention; Fig. 18 is a right side view of the |ithography28ysig 3
in Fig.-17;, Fig. 19A is a cross-sectional view, taken in the 5 | ateral
direction, of a reticle port housing according to the sixth enbodi nent;

Fig. 19B is a cross-sectional view of a reticle port housing in Fig. 19A
taken in the longitudinal direction; Fig. 220 is a oblique view of an
orientation-change 10 unit on a larger scale; Fig. 21A shows a reticle
carrier nounted on the turntable of the orientation-change unit, whi-ch

carrier has bgg@t@aqr hioRd inG BYida sl@Relr adleMc dnitth i ndB WS idbrS trales Wher e
the turntable has been 15 turned through 180 degrees relative to the state
in Fig. 21A; Ehgan22mpsyasphalceqde & eidef ofh thid dmlatnesni-mdegasdini t havi ng
an orientation-detection nechanism Fig. 23Ais a schematic plan view of a
reticle 20 capprrédiosyi takl empay tsipecer icamt &tel duldhyangedunit in Fig. 22;

Fig. 23Bis a bottomview of the reticle carrier in Fig. 23A;, Fig. 24 is a
schemati c vi ew showingthiseichispg 2bhet sacopol tl iSygamphonsyistieny may be
orientation-change nechanism Fig. 25 is a schematic view show ng an

arrangenem of [Lithegraphy systefsvwhergis eae i Wersa ithesuhstbate-

container-extension housing is in the substantially same
plane as one side of said exposure apparatus and one side
of said mask-transport-system housing are, wherein an
extension port for said substrate container is provided
10 in said one side of said substrate-container-extension
housing, and wherein an in-out port for said mask
container is provided in-said one side of said mask-
transport-system housing. In this case, by laying the
rail of an auto-conveying vehicle such as AGV on the
15 floor along a side surface of the exposure apparatus, the
auto-conveying vehicle can carry in and out a substrate
container through the extension port, for the substrate
container, provided on the one side of the substrate-
container-extension housing, and such an auto-conveying
20 vehicle can carry in and out a mask container containing
a mask through the in-out port provided on the one side
of the mask-transport-system housing. It is remarked that
both the auto-conveying vehicle for a mask container and
the auto-conveying vehicle for a substrate container may
25 use the same rail.
In this case, it is desirable that said extension
port and said in-out port be arranged at the same

predetermined height from a floor surface. In this case,



2 6 AUG 2003 49 transport systemin Fig. 24 is arranged; Fig. 26 i6aAlt o3
chart for explaining a device manufacturing nethod according to this
invention; Fig. 27 is a flow chart showi ng a process of step 5 204 of Fig.
26; Fig. 28 is a plan view of a left-inline |ithography system according to
the prior art; Fig. 29A is a plan view sh@pi ng a case where the |ithography
systemof Fig. 28 adopts a ceiling-transport 10 systemal so for reticles;
Fig. 29B is a plan view showi ng anot her case where the |ithography system

of Fig. 28 adpptssapegrbirAplbr 8ASPOLheS¥stemsabiopbet baW ¢hesutFighrt30 is
a plan view of a layout of a plurality of 15 such |ithography systens in
Fig. 28; Fig.aBd asrangkdnati ewnhefgatf c@ntbboki 9 Ohint Fegmaphf 18wt em
according to the prior art; and Fig. 32 is a plan view of a | ayout of a
plurality of surhatethepiaphiiesgbtens sniEefple3Iror(tBESTikbPEiREREARRYI NG
OUT THE I NVENTION A first enbodinent A first enbodi ment of the present

i nventi on wi | hubendesginpedibel wheni nanpefldyesesrydngi go. ahdt ous. a25 Fig. 1
shows the schenmatic, oblique view of a

substrate container or mask container.

The second lithography system may be a lithography
system comprising an inline-interface portion and the
mask-transport-system housing arranged parallel to the
inline-interface portion, wherein said mask-transport

10 system inside said mask-transport-system housing
transports said mask container that was carried in by
said first ceiling-transport system between said delivery
port and said position in which to deliver a mask to a
conveying system of said exposure apparatus side, and

15 further comprising: an orientation-change unit that
changes the orientation of said mask container to be
suitable to deliver a mask to said conveying system of
said exposure apparatus side in said delivery position
before the transport of said mask container to said

20 delivery position.

In this case, the first ceiling-transport system
carries a mask container containing a mask into the
delivery port provided on the ceiling of the mask-
transport-system housing, and the mask-transport system

25 transports the mask container carried in from the
delivery port to the position in which to deliver a mask
to a conveying system of said exposure apparatus side.

And before the transport of the mask container to the



| it hography system of the first enbodi nent including an exposure aQQﬁ%ﬁ&uﬁM&
according to this invention. The |lithography system 10 is provided in a

cl ean room havi ng 2 6 AUG 2003 50 a cl eanness degree of class 100 through
1,000. The lithography system 10 conprises an exposure-apparatus mai n body
12 di sposed on a floor surface F of the clkgan room a laser light unit 14
that serves as an exposure 5 |ight source and that is disposed on the back
side (+ X side), in the longitudinal direction (an X-direction in Fig. 1),

of the exposugeiappakapdsif@bon, bady . 13udnd@Rde fir@P (RE 1ing-
exposur e-apparatus nmain body 12 by a predeterm ned di stance on the fl oor

surface F, a €tBnipoil thatemetvanspdra isdbsior ahe RIQGesTWRidrtard that is
di sposed on the front side (- X-side), in the longitudinal direction, of

t he exposure-dppangt themabBkbadynspoand sgpakrin fihemhdehe hex pask-e- appar at us
mai n body 12 by a predeterm ned distance, an inline-interface 15 portion 18
t hat connect strhesprpdssyeteppavasisgniiransedy tizg fromehs tdelGMe k6, a
FOUP ext ensi on housing 20 that serves as a. substrate-contai ner-extension
housi ng arfd thatti §odibpopediparal Lal whdchhé&o hleiliageimigemasde tsora i on 18
and adjacent to the body (environnental chanber) 12A 20 of

exposur e- appafaRusYABEnSKe8¢M1I2L g3t PEPOSHEEt apPadithys231dfat e ves as a
nask-transport-systenxhou;%ggﬂand that is disposed parallel to

i nl'ine-interfQE&ePbAtEER™ § HOihcERENEESt hESFOUB BRSO R Thdds ng 20,
id tical t . h fter, f d,t .a ~~b 5 t.chi
nf 1 For t hePeSRectn CRSRGEn LN E) SBRLEPHE: topFridey Gofifs 40 tne 9

eXpOSUr e~ APPALBLYS, TRLN HAnTE 200! BABL NI b AN hal dngludss, an

optical systemtor ing an optical “axis, stemisreferred to

as 2 61AG 3093,81,2,B8a M BRL ChHAG YRk, 384408 Jdsker kit his |
enbodi nent, the reSngFIVG outer shape sizes of exposure-apparatus nain
body 12, |asepriBhtat4on of the mask container at the start of
transport by the first celling-transport system, the
orientation of the mask container can be changed to be
suitable for passing and receiving the mask in the
15 delivery position.

In this case, said orientation-change unit may
change the orientation of said mask container during
transport by said first ceiling-transport system. Or said
orientation-change unit may change the orientation of

20 said mask container while said mask is transported by a
conveying system in said mask-transport-system housing.

In the second lithography system according to this
invention, said mask-transport-system housing may be
detachable. In this case, because the mask-transport-

25 system housing can be easily removed from the exposure-
apparatus main body, the area having been occupied by the

mask-transport-system housing can be used as the

maintenance area of the exposure apparatus if the



and C/'D 16 are the sane as those of the exanple of the 5 prior art alsr@g@lyma
described. As laser unit 14, KrF excinmer |laser that emts far ultraviolet
pul se light of oscillation wavel ength 248nm ArF exciner |aser that emts
vacuum ul travi ol et pulse Iight of oscillation wavel ength 193nm E2 | aser

that emits 10 vacuumultraviolet pulse |lig®g of oscillation wavel ength
157nmor the like is used. In addition, as exposure-apparatus nmain body 12,
an exposure apparatus of the step-and-repeat type or the step-and-scan type

is used to traxpieure Rt sla rathcdtrentd th wafidh mdithddYeance
exposur e-apparatus main body 12, the laser unit 14 and the beam mat chi ng

unit BMJ conpdse pais sexies fremphdr dnehtacoongilig 40 ddtls iy entdes, e
exposur e-apparatus main body 12 has an arrangement in which naintenance can
be perforned fmadmtamandier dotomonhe? ® reaftorosf, tehienhosumphtgpmnatwed tis Fig. 2
shows a plan view of a clean roomprovided with the |ithography system 10.
In Fig. 2, thevieat ¢aedear-ea of the floor surface F shows the maintenance
area of the exposure-apparatus _nmain body 12 and a cross-hatched 25 area WA
shows t he $mi nt enand@earegodr Baéithogrardypsdiftermamsacadisiandion Wody 12 and
the laser unit 14. As shown in Fig. 2, in this enbodinment, the |laser unit
14 i s di sposed™WefiRlan WACE S 16f é%9ﬁ9¥ﬂ9ﬁﬂf%tﬂ?paQ?W?%NQ§QKﬁHP§EquQiN

f F ded by two dotted i inFig -2), the width D
i ngdef | neqPBY AT BANCE ArBa T alisth SPGBEN 15 R T oct] on) o

the exposure- & i1 ;hody i nclusive. The |aser .5.uni.t 14 has no
protrusion infalgllgt%ﬁgalr%m ter%élr%%é én:asiasfluor}rc]chb%(sjdt oSt esseo?:l FPstrate

APl SPnacas R et e TREALY Sty S e vt e
necessaryi oM disBief ithhe nfdl-aok e3WialrC @ JrtGah Red ARG extension port
for a substrate container containing said substrate. That
is, the substrate-container-extension housing attachable
to the exposure apparatus may be disposed in the empty
space.
15 In this case, the second lithography system may be
a lithography system, wherein one side of said substrate-
container-extension housing is in the substantially same
plane as one side of said exposure apparatus is, and
wherein an extension port for said substrate container is
20 provided in said one side of said substrate-container-
extension housing. In this case, by laying the rail of an
auto-~conveying vehicle such as AGV on the floor along a
side surface of the exposure apparatus, the auto-
conveying vehicle can carry in and out a substrate
25 container through the extension port, for the substrate
container, provided on the one side of the substrate-

container-extension housing. It is noted that the

substrate container may be manually carried in and out



10 conpared with the |ithography system shown in Fig. 31. In additi2@nAygs)g;
seen by conparing a length L1' in Fig. 2 and a Length L1 ire Fig. 31 (the
exanple of the prior art), the necessary size in the longitudinal direction
of the floor surface F (the longitudinal 15 direction of the

exposur e-apparatus main body) is smaller 33 this enbodi nent by the size of
mai nt enance area of the laser unit 14. Note that the maintenance areas on
bot h sides of the exposure-apparatus mai n body shoul d be kept 20
essentially. WMeshgparmagdhattheebeéamenatching unit BMJ, as shown in Fig. 3
illustrating the right side view of the |ithography system 10, is arranged
bel ow the fl oor surfacehkEsonawbi chnt hia-expopore- Eppasatds mawikn body is 25
provi ded. Usually, the floor of a clean roomis forned by a | arge nunber of
col umms pl ant ednpeédetremaiynbd pirstvadeds capartidf vom edde otthemiand
mesh-shaped fl oor nenbers placed in the shape of a matrix on the top of the
col ums. 2 6xpUsu2603prB3rIhusef dnethidy cemwevi Ag ssbvsralt eofcontta ifnlegor
menbers and col ums attached thereto, the beam matching unit BMJ is easily
i nst al | ed und@pdt ReMPESOFONRBLBEET RGNDREK CRETERG. 1D, apRe oY ith&ouster f ace 5
portion 18 conﬁrises a housin% and a Bafer conveyi ng systenLQp t shown)
contained in tRE REGENRGONTREIhafBF LHRvEPTRY s POrEnFESREE < ars between
C/ D 16 and the ex osu%e:aggaratus nabn Eody 12.. In th%% enbodinena, t he

i nl i ne-interfdc&"BoftF8n Y8VFERHAE 16 bE Al PACHELPE. *16 PREAF 81 as the
inline-interface porfipn.18 ne nstr b tachable. i dopt ed.
Fig. 4A shows a sch%h&?ﬁ%? F%ggfa gc?%ségégg %gﬁ gpg% %%l?hgﬁFg Fng port
housi ng 22, i 4 owWs _ c t LG, i,tudi.na r -section view
of the retic?@gig gggtgﬁggs?ﬁgggg.ﬁégg.b%Aaggg%ggphggc%ggsgéggtion t aken
along A-AdingrbReEbomifiBd 8BEgRLIFr6R ahewpotheuerass .seqt itpn salqre B-B
line in Fig. 4A. In the below "the reticle port housing 22 wll be

descri bed withtrekepesgerbblEi ghat4Ahandx4Bns28nApotriie ahdlt iia-@upoploritousi ng
22, a housing is used that is nade to be attachable and connectable to the
FOUP ext ensi oarboasraggdf. athe hetpgbkeofoabohaud0Agm?2Z roonpr ifdesra chanber
30 as the body thereof, a horizontal, articul ated robot (scalar robot) 32
as a mask (resucFeye, which height is suitable from the viewpoint of

human engineering when manually carrying in and out a
15 substrate container or mask container.

In the second lithography system according to this
invention, when the substrate-container-extension housing
is arranged parallel to the inline-interface portion,
said substrate-container-extension housing may be

20 detachable. In this case, because the substrate-
container-extension housing can be easily removed,
maintenance from the front of the exposure apparatus is
easier for the same reason as the above.

In the second lithography system according to this

25 invention, said inline-interface portion may be
detachable. In this case, because the inline-interface
portion can be easily removed, the area having been

occupied by the inline-interface portion can be used as



25 conveyi ng system di sposed at the end in the +Y direction inside_the
chanber 30, a carrier mount 34 provided on the side wall in the - Y26 AUG 2009
direction inside the chanber 30 and at a hei ght of about 900 mm fromthe
floor surface, an ID 2 6 AUG 2003 54 reader 36 provided above the carrier
nmount 34, a carrier stock portion 38 providled above the I D reader 34 and
the like. Near the corner, inthe -Y direction and in the -X 5 direction,
of the ceiling of the chanber 30, an delivery port 42 is provided through
which a reti cltheCaaiintfendhcel amskK «corira redponard appaxhtaud eif ciiesi s
carried in and out by a OHV 44 described later. On the ceiling al nost

strai ght abovexpvsute apgaygiord WMy aa guiwet v [wikrh h sy vmanin asndhee r ai |
of the OHV 44 as a first ceiling transport systemto convey the reticle
carrier 40 contsaipoissgkd er éiriont e rextforms ias tweel IY-ah rerith orheg refdes t carkl g.
2), the rail of OHV 44 being also referred to as a first track. 15 The

scal ar robot 32irgenseen fnprFitgye DwrindeABhe @RIste aPragEitable arm
33A that is rotatable in the X-Y plane and-a driving portion 33B to drive
the arm 33A. FY&€NsE@ASdr%-obot 32 is nounted on the upper surface of a
supporting nmenber 48 noving up and down al ong a support, 20 guide 46 that is
provided in the endAicr‘FOtrﬁlé%-thcﬂ rae(,sﬁvc?r?tﬁhsﬁ éectthéyﬁﬁamﬁer”g@rh‘ﬁooq'hat

ext ends upwar fromthe fl.opr, surface, -Accordingly, the arm 33A of the
scal ar robot g%‘ecra?n I8 Ay 38T SortHad ,llrcco oa?treaplq]r?y tsf?'esr})gw DPr¥e S Y al so
nove up and d i ¢ h t - v%gggp t oLty

menber 48 is %\é{pf% nﬁgﬁn%ay%?qa{}‘:aeﬂ;g gcgl}tlgl}agg.sr 0 (lr%%e?ér}t oygﬁ%é%ple &%:%%Cp%sed

of a mover 4944 nLAor ahed M dbrl NGS URRAISALIE EBTRA 4 A £ i At BrédB
extending in the Z-direction inside the supporting guide 1 2 6 AUG 2003

55 46. I mghesidgwaldtd rHRRighY digrestd an dhsdgte dde M@f 230, an
in-out port 52 for the reticle carrier and the carrier nount 34 is nade.
Through the i udut rRed-rdcds Aimparial ahdwads asthadderhdion-thina etitch e
carrier 40 onto and fromthe carrier nount 34.
said exposure-apparatus main body; and a first ceiling-
transport system that moves along a first rail extending
in a predetermined direction on a ceiling of said clean

15 room, and wherein below said first rail, a delivery port
is arranged into and from which said mask contained in a
mask container is loaded and unloaded by said first
ceiling-transport system, and on which at least two mask
containers can be placed along said first rail.

20 According to this, because the first ceiling-
transport system that moves along the first rail on the
ceiling of said clean room transports a mask contained in
a mask container, and below the first rail, a delivery
port is arranged on which at least two mask containers

25 can be placed along the first rail, one or more first
ceiling-transport systems that moves along the first rail

can transport mask containers to and from a plurality of

positions in the delivery port, and a plurality of mask



In this enbodiment, as the reticle carrier 40, as shown in Fig. 5A 28 ay 2003
cl osed-type retlcle carrier that conprises a container main body 40A an £
lid 40B and that 10 contains a reticle Ris used. The |lid 40B of the
reticle carrier 40 is fixed to the container main body 40A by a | ock
mechani sm 40C, and by unfastening the | ocB5mechani sm 40C, the |lid 40B can
be renoved fromthe contai ner main body 40A as shown in Fig. 5B. An

open-cl ose mechanism 15 that is provided inside the FOUP extension housing
20 adj acent teoohbeinetsctanpethyhdusitig 2k lantthaports sef eneedahne @asman
opener (not shown) perforns unfastening of the | ock nechani sm 40C and
renmoval of thBhérdfd68, Bhi srankffebeidgser mbelt fronmeacdemaisk i n t he bel ow
20 Near the upper end of the side wall in the +X direction of the chanber
30, as shown cenFagnenBpniorackabi bokgdsgdmembgrpaifr tbe seppsutieng nembers
t hat support both the ends of the bottomof the reticle carrier 40 is fixed
per pendi cul arapRaratusi deh@aFPtah Eémeanynrand2sgopeai kgmse fogst | arger

t han t he I|d 40B is made in the sidewall of the chanmber 30, which opening
56 faces the FeRla0E"GREh £AE EERNEPRrEARHi BRSKS Fénnﬁﬁnﬁéﬁréﬁnﬁﬁe rack 54.
And an open-cl ose negb ﬁhﬁt coverg and cl poses ~ 6 AU6 2003 56 the
openi ng 56 i sCYPBRIF RV Rt hE2BERATELBLe™AE h&ﬁpgﬁfnﬁﬁs of§udl St&te (the
state of the etlc{ carrier, not being set), the open-close nenber is
fitted and fa f%% % €t hd 8bgﬁ|ng 56 so that the inside of the FCUP

t 5 h [ f hanb
30, ‘i< not I oft opeturthorEaBeti Te PReral LerBogsr Roterhen28 on the

ot her hand, tP@rQH@P'BSm%P@séLoﬁ'Qeceﬁdtbélhhﬁg499aﬂé bhe %?E%% etﬁ %r'er
40 is perforned inthe 1 | owi ng manner er the scal a

carries tihe rebveseatanyi 8 s46oAA EBQlaéﬁtéﬁAlﬁboﬁhEBQléarEbe%aﬂaunt 34 or
the carrier stock portion 38 onto the rack 54, the reticle carrier 40 is

pushed agai nstitse sade wval badoll tbelchgnbas 8QanApotrhksshifesubberkicd 40B
i s pushed agai nst 15 the open-cl ose nenber. Next, the open-close nechani sm
operates a ficembainatiotk aeshhatsatprovhdednen fhemopedckoseamdnber, the
fix-and-unlock nmechanismfixing the |lid to the open-close nenber by vacuum
chuck or nechawbsbratenneecesalnadunatasianihyst ReskeckerseRigntbm 40C 20
provided in the lid 40B. By this, the | ock mechanism40C of the reticle
carrier 40 istinfhstefedecand tA&LFi arQOBrﬁﬁHg?ﬁepéﬁéﬂ\léllo% gefbBer, which

are flxeﬂ to e ch other, are gonveyed t stocE area inside the FCUP
ext ensi o 5hou%? Bt 28" thet fietliBAneFhe @ybﬁgnP radg§ene®8fYthe 25 Iid

40B is perforped. The closin equeng of _the |d 40B | the_ _rev of the
openi ng' sequAtREeoXREe that ThaCdRfarie SFPes R aRPBRERTHS" afd KI'6& ng

met hod using éf&eOPﬁQ'§h8§€r§E8hBPbé€b§£ﬁgdhﬁ9koigdcbﬂnééEéHeéﬁdPQEQEB

side is in front of the optical axis of the projection
optical system, i.e. the front side of the exposure

20 apparatus, a delivery port is provided, the front side
being reverse to the back side where an illumination
optical system is usually arranged. Therefore, a mask-
transport system can be arranged in the front side, which
is in front of the optical axis of the projection optical

25 system, and for the mask-transport system, almost the
same structure as that of the prior art exposure
apparatus can be adopted.

In the third lithography system according to this



2 8 AUG 2003 57 Laid-Open No. 8-279546 and the like. Note that as "’?ﬂﬁ#cﬁgﬁs
container, a closed container can be used such as SMF (Standard Mec C
Interface). 5 The I D reader 36, as shown in Fig. 4B, is fixed through a
fixing menber 37 to the side wall in the -Y direction inside the chanber
30. Slightly above the ID reader 36, a rade6 58, which is conposed of a pair
of supporting nenbers between which the ID reader 36 is 10 located in a

pl an view from above, is disposed perpendicular to the side wall in the -Y
direction of tihecthdmdgr s30.d Hed iV eadert Iy baigRtbtidddaith I4daid
information that is recorded in bar code or twodi nensional code and
attached to tkapostird eppamaters .40 15 nounted on the rack 58, and is a bar
code reader or two di mensional code reader. Attached to the bottom of the
cont ai ner nmai n body Th@A tdfi riche irtdigrlagphyarsyissrem@dco ndiend Ba riflarsmati on, in
bar code, of the reticle R contained in the reticle carrier 40. It is noted
that the retidéhyendicar magr 40 andyi te greddh o fs w6 tamarfspahean  gameks amglk t hat
the ID information may be recorded in bar code in an area other than the
pattern ar®ta énMER& tEENERONR~SYFE eFr dPUSIAIUdim g i furdanseay iHer eof .
Furthernore, it is noted that as an I D reader tITiaacsr];ttalgneti c, head may be used

With ID 25 | nBYSKEN 0 M e COIHEd 1S mggrth Stadner e carrier

t ock ti 38 . dt il e th ticl i 40 d
Sonposnd of aPRPIigEtry 5 MEEE I ol AT RS teddt Fheas 5 2 6
AUG Z003 58 t i i st j - di t o oL FOUP i
e 7003, 5, PLadal SIS I ICe I SR et O S LI g ensi on

ho - i T oct FBa 0 Ga B RE PO ot DR on haa g 30 TS Sl ens on

the -Y direction side of th ousi ng ext’ensi on

port 60 isg Prewneded n2SsaSROWRA Sk thiadrs pbr tThe StddP 1§ iRRS I PHHs160 is
pl aced such that the bottomthereof is at a height of about 900mm fromthe

fl oor surfacetasnishe rithsQist ep0hlousd rigs .t rEMS gasos sy rdis KA aliher
extension port 60 is placed at a height of about 900mm fromthe fl oor
surface i s thahaitnwile caasd el ib2byncaiwaffdrn,storcdiia ngr-emasesddEt an
operator transfers a Front Opening Unified Pod (for short, FOUP) as a
substrat e consxistiem By oRG¢aile dedn varivipay tVeld clad)d ared iddran g ivhildh i nt o
and out of the apparatus, a height of about, 900 nmm _
to deliver a mask To a conveying system of said exposure
15 apparatus side, further comprising: an orientation-change
unit that changes the orientation of said mask container
to be suitable to deliver a mask to said conveying system
of said exposure apparatus side in said delivery position
before the transport of said mask container to said
20 delivery position. In this case, the first ceiling-
transport system carries a mask container containing a
mask into the delivery port provided on the ceiling of
the mask-transport-system housing, and the mask-transport
system transports the mask container carried in from the
25 delivery port to the position in which to deliver a mask
to a conveying system of said exposure apparatus side.

And before the transport of the mask container to the

delivery position, i.e. during the first ceiling-



fromthe floor surface is nost desirable fromthe vi ewpoi nt of humaf
engi neering. For the sane reason, the in-out port 52 is disposed at §1AUG 2003
hei ght of about 900 mmfromthe floor surface. 20 In this enbodi nent, the
side of the chanber 30 in which the in-out port 52 is provided and the side
of the FOUP extension housing 20 in which 3’he FOUP extension port 60 is
provided are in substantially the sanme inmagi nary plane extending fromthe
right side (the -Y 25 direction) of the housing (environnmental chanber 12A)
of the exposurerapparmst usystainn thodysgek t e FOUhexdehisy oy hadst ngr 20
conprises a chanber 62 as a body as shown in a lateral cross-sectional view
2 6 AUG ~pp3 Swmmdritdhe Gnadir e sgranbery 82m abosidd hehdGus lext ensi on port
60, a di aphragm (not shown) is actually disposed that divides the chanber

62 into upper taredhdpeadrgyErtem baubsiing tthengpert spack;omparhe odebiverycl e
conveying 5 system64 is arranged that is shown in Fig. 3. The part of the
reticle conveloff Hpsttdid PSiiclQds tvHel Ppdire| bl YR armahs ofotde |1id 40B
of the reticle carrier 40. In addition, the | ower space under the di aphragm
i s divi ded® by CRTNAPNRFEHLEN Mo TS RS W HRFratFigidao Bhe A FouP

stage 68 on which a FQUP 24 is nounted .is dispased in the space_surrounded
by the diaphréﬁﬁQ&§%ﬁﬁ?Qfé§Qﬂ9%MﬂqlqﬁCQQﬂ9?ﬁui PBENGEIHE FoUP St age 68

is nounted t he FOQUP carried i,n thr.qu t he FOUP. ext ensi o ort,_.60. Note
that the FOUP™#4 (%cJoc rﬂ%g_‘l an% Y 3’1% rbaq i%uyloto‘—’f%h‘]l% hcV\%lf ers such t%aa%q{ t oeyt }%ﬁ e

d ti ' . i st h
openi ng made K NAy ond A CherReT RO Lo TP 4 U Sk L e e A

shown | Ig. 6, and 1s a

open- cl 0se- YRR 100aha) RRSs colped e IR - Spstelde) dmvimg a gate (11d)

25 for opening and closing the 20 opening. Such a container is disclosed

in, for exanploiehapanese Jatend maiid-chiMer &R iGR46 Lk renove a waf er
fromthe FOUP 24, it is necessary to push the FOUP 24 agai nst an opening

66a of the di aphmagorGd BndHe fipest tdw gate- midpatghs idrempeartieang 25 66a.
Therefore, in this enbodi mrent an open-cl ose nmechani sm (opener) 70 for the
gate 25 is di spdsedadndrhef+Yhs deask ddre airegphreagmises.chBreyarpern rfge 66a i s
made in a position facing the FOUP extension port 60.
suitable for passing and receiving the mask in the
delivery position.
15 In this case, said orientation-change unit may
change the orientation of said mask container during
transport by said first ceiling-transport system, or said
orientation-change unit may change the orientation of
said mask container while said mask is transported by a
20 conveying system in said mask-transport-system housing.
In the second and third lithography systems
according to this invention, said delivery port may be
arranged at a height of about 900mm from a floor surface.
In this case, an operator can manually load and unload a
25 mask container under suitable conditions from the
viewpoint of human engineering.

In the second and third lithography systems

according to this invention, said substrate container may



2 6 AUG 2003 60 Furthernore, contained in the open-close nechani smiBOAUS 203
open-cl gse nmenber provided with a nechanismfor fixing the gate 25 thereto
by vacuum or mechani cal connection and unfastening a key (not shown) of the
gate 5 25. The gate 25 is opened and cl osed by the open-close nechanism 70
in the sane manner as the Iid 40B of the Bgticle carrier 90 is. Such an
openi ng- and- cl osi ng sequence is disclosed in Japanese Patent Lai d-Open No.
8-279546 and the like. In a usual state (the state of 10 the FOUP not being
in place) theb@pgns@hQéa-ﬁ§gbeeoh&aﬁhb&eﬂa@aa fiaxeddt @ hike capemieng 66a so
that the inside surrounded by the diaphragm 66, etc., is not left open. In
the +Y side obpthedopad- el esednmechanhim é@skensbeeatlse chatbendoZhea
horizontal, articulated robot 15 (scalar robot) 72 is disposed facing the
FOUP st age 68liKaechorbezoptratrenaeti cubat edteahay The( babeitwaftteer, "robot"
for short, as the need arises) conprises an expandable arm 73A, which is
rotatable in chetXiNepl ahe asdpwhsdébleamonses tpeacdedowesisndagree of
predet erm ned stroke 20 range, and a drivhn% portion 73B to drive the arm
73A. Next 5 t hehgeglheaverepmr poabaytachassr 10Poiot RE0POBRI24hans ttiee FOUP
stage 68 will be described briefly. Note that although a main controller
(not shown) cBRfEreEsthRecBpbrafi 6A§ 6fedBr ¥8Q¥-el enents in the bel ow 25
description, description regardingﬁthe mai_n troller will be omtted for

a sinpler description bfetRECSRu gthﬁfge}ggﬂﬁﬁfﬁpéx EXPFEBE in by PGV or

AGV (Aut oCui dj Vehi cl LS. d he, FOUP 8, .th 2 6 AUG
2003(6EthUL é?gaﬁgéégiggd#ﬁ§gﬁggkgpﬁgggg gFréétgg%§g§b§esF%8§ ﬁ@&ﬁanism

(not shown), ﬁQthQSnEQ%EégﬁQESaﬂgEEEQdQQQFPSEo @Siﬂ%@pﬁé@9ﬁ§6g §9428 tO

keep the cl eanness I nsi F y tig y cl'osing the opéning after the

gate 25 i19 5 PRgDedan THESobenbECAHSE BSEAe thershanBar 62,Lhe cheanagss of
the space in the outer side of the diaphragm 66 may be | ower than that of

the space in ihe tneelirédeahhpeeplevhiiaxtd themgahee2dngf thBemEOWP 24 is
opened using 10 the open-cl ose nmenber of the open-close nechanism 70. Next,

according to tbetaehghl oOf dswaberibBlheutot echethecessadnetBedagieé3Afi S
driven vertically by the driving portion 73B of the robot 72. That is, the
arm 73A the clean room to about class 100 to 1000 and thus to
reduce the cost of the clean room.
15 In this case, said mask container may be a bottom-
open~type and sealed-type container.

In the second and third lithography systems
according to this invention, said exposure apparatus may
have an ultraviolet pulse laser light source as the

20 exposure light source.

In the second and third lithography systems
according to this invention, the substrate-processing
unit may be a coater (resist coating unit), a developer
(development unit), or a coater-developer. In this case,

25 in the lithography process, the process of resist coating,
exposure and development can be efficiently performed

substantially preventing dust and so forth from entering

the apparatus.



is driven to such a height that the arm 73A can be 15 inserted bet \A@gnAL{d:éOUB
wafer to be accessed and an obstacl e bel ow the wafer (another wafer or
bottom of FOUP 24). Next, the driving portion 73B of the robot 72 rotates
and extends the arm 73A, and after having inserted it bel ow the wafer,

lifts it slightly to have 20 the wafer nowded on the arm 73A. Then the
driving portion 73B contracts the arm 73A to take the wafer out of the FOUP
24, and carries the wafer to a predeterm ned position (indicated by an

i magi nary circle WHnceforaiMef o laadargrmstaspdtesss ihers | twsnt 59yi ded
i nside the 25 environnental chanber 12A of the exposure-apparatus nmai n body
12. A wafer i sheonyeyepdnyidddatd nthuett enol igy wash € o5 $ 18 | ged hen ag m 73A.

Accordingly, in the side wall in the +X direction of the chanber 62, an
openi ng 62a i £lead 6 WG RNGH G2 mpdeaategposedetappa nedhdeilght ,i€. g. about
600 mm fromthe floor surface, and in the side wall of the environnental
chanber 12A f goiowj dete wpenifgpdR munieaoperd gp 1P hcisamudeom Aendper at i on
after having taken the 5 wafer out of the FOUP 24 will be described later.
Ref erri ng backnegsigrs |a patdatmrifera 482 $heoMoud mpkdttate Flrawihas a
sticking-out portion near its lower end reverse to the exposure-apparatus
mai n body 12, P& s I ARfpeials i@ iofa (3Rl BTG FRPIRAL ot ¥Fle#Mi s 10
formed a nount_ stage 26 oq\Mﬂch a_%:urMit . of FOUP's 24 are pl aced,
Faci ng the notdt@SIRYEDLE LAY éhditd FRYGEIE iy Be Gieth et i R df the
cl ean room a gui_de rail H%l s _a secand rai% extends. in . the direction
(the Ydirecti ocqg)eaglerrp?eoﬁndiacnu gcrr%nosq%rgtﬁ osnagji \lﬁaly%’ilco :l-raejcrﬁ%nl%fa 11%‘3?]f1e
exposur e- appar s, {4 hody, A2 fHamdde 'd:dee‘rcf | ey P&
second ceili _ng-tra_nlsport sysat en)C 'S syspen%eJd ancfﬂ’léupport}g%'_t a‘% bves’
al ong the; @ui de faiiln ddv RRd AR FAIdH &S e FUR Atk £ Q1 M Nk WRF RISk
container is loaded and unloaded by said ceiling-
transport system on the ceiling thereof; a transport
mechanism that transports said mask container carried in
between said delivery port and said position in which to
15 deliver a mask to a conveying system of said exposure
apparatus side; and an orientation-change mechanism that
changes the orientation of said mask container to be
suitable to deliver a mask to said conveying system of
said exposure apparatus side in said delivery position
20 before the transport of said mask container to said
delivery position.
According to this, the ceiling-transport system
that moves along a rail extending on the ceiling of the
clean room carries a mask container containing a mask
25 into the delivery port provided on the ceiling of the
mask-container storeroom, and the mask-transport

mechanism transports the mask container carried in from

the delivery port to the position in which to deliver a



In this enbodinent, the OHV 28 transfers the FOUP 20 24 contai ni ng ﬂvﬂfgugsém
fromand to the nount stage 26. Referring back to Fig. 1, on the right side
wal | of environnental chanber 12A of the exposure-apparatus main body 12, a
di spl ay-operation part 74 having a nonitor display, a touch panel, etc., is
di sposed at a position 25 correspondi ng alsast to the height of human eyes.

I nside the environnental chanber 12A, as shown in Fig. 3, are contained an

illum nation optical systemIOP for illumnating a reticle Ras a mask with

laser light sk AYGRabhESy g degstdt wghsdhe beeosuns chbpgratns BMIJ, a
reticle stage RST as a mask stage for holding the reticle R a projection
optical systemife. aanuhflesf ateaagehd\Elr aass@o stubst rete 1d sigecd ot aabver i toX- Y

t wo- di nension holding a 5 wafer Was a substrate, a wafer | oader system 76,
and the |ike. theerdealhieremypass it apparhatais ducl ngli thye t el Expystur an sppat at us
mai n body 12 and laser unit 14 is of a stationary-exposure-type such as a
stepper, a retSydten 0 mnapoRSNa dpabiie odebieveny drovernot i dieryng nthde X-Y
pl ane is used, and when the exposure apparatus is of a scanning-type such
as a scann?ngMREpPeransPq: Mg atbye RIMIROLEENI whfeh the cdphbYer vf
being driven finely in the X-Y plane and, al so being driven in a

pr edet er ni ned PEF SthOKd S Ry ERN i 1P &' pruct@rds hete s canma -89 ract i on,

e.g. the X-direction or Y-direction., t he waf er stqgg WST, .as shown in
Fig. 6, a waf &P 106 1" flumEd SR HOT 9P RP 6T 1S WP vadiim chuck

o e b . S LSO I S0 o0, Bl 0500 BB ST pogy (vat e

nmounting side) 0 e ‘waf er as

notches 102a, (HW2bdsk g d it W%iMﬁ’éﬁ@lt&g%éﬁi@é%CA e PN g he ends

of a stage-transport arm 98 and unl oad- X-axis arm can be inserted, the

not ches expendineg ddhddif nfy HyAcdh U allk exposure apparatus side in
the delivery position. Therefore, regardless of the
orientation of the mask container at the start of
transport by the ceiling-transport system, the
orientation of the mask container can be changed to be
15 suitable for passing and receiving the mask in the
delivery position.

In this case, said orientation-change mechanism may
change the orientation of said mask container during
transport by said ceiling-transport system, or said

20 orientation-change mechanism may change the orientation
of said mask container during transport by said transport
mechanism. In the latter, said orientation-change
mechanism is arranged in part of a path of said transport
mechanism transporting said mask container.

25 It is remarked that “part of a path of
transporting” means any position in the path from the
carrying-in port to the position in which to deliver a

mask, inclusive.



25 havi ng a predeterm ned depth. As shown in a |ateral cross-sectional view
of Fig~6, the wafer |oader system 76 conprises first and second Y- @8 dos 2003
78, 80 that extend in the Y-direction (the 2 6 AUG 2003 64 | ateral
direction in Fig. 6) in the -X side (the side close to inline-interface
portion 18) inside the environnental chanbgr 12A and that are spaced apart
fromeach other in the X-direction, and a X-guide 82 that is 5 placed above
these Y-guides (in the forward direction of Fig. 6) and that extends in the

X-direction (the verh ealisdichee!,i Yrilehthitd-orfchaHi fdcHant =l d& v/ be
constitutes an unl oad-transport-guide and the second Y-guide 80 constitutes

a | oad-transpestagiinde. hb¥eOditdte enerstsiidace of rde diangdlel- gade 78, a
slider 84 is nmounted which is driven along the Y-guide 78 by a Ilnear not or

(not shown) owprtilketatden-amhrae wdoah-axing it addrpBite 5 fiwett abld hen
slider 84. On the +Y side (the left side in Fig. 6) of the 15 second
Y-gui de 80 a Wbdichorstedld, marstki cwirdisdcheolict mudleat, raglzbtd B8 vingli sposed.
The horizontal, articulated robot 88 conprises an expandable arm 89A, which
is rotatabbe mecﬁlla@l)ﬁlwt@laéiner%t@daﬁhlaﬁﬁobdwrrﬁf\ﬁé)hﬂ) amd tdvvn daser by
predeterm ned stroke range, and a driving portion 89B to 20 drive the arm
89A. The robof“OSJS‘tthQns'Frfh@r @aémmoeﬂrta\wrorﬁraﬁdﬂq &q%ahﬂq rféld At F tEd

portion 18. Thgrefore d wal |, d acen qt envi ronnent a
chanber 12A, & etl’ié"-'%d’;? ianIHr § &Y 18'® as shown in

Fig. 6, 19 d h d 25 f h
of "t e’ envi r o IAAS B ”BS%ZA ;5»% @pfelfﬁn?rgasf'ff@ 8 iR et e
surface of t heseeandnlglals Shsa S Lel s pu L d qr'ven

te
al ong the Y-gui I'near notor (not shown) or the

like, and@ | 9|ggagn§)<la§ldt 3Rl 194 rigS th O\‘r{a%qg 19D dHhe ®liidery f%oéf’c

X-gui de 82, axis arm 94 and an unl oad- X-axis arm are provi ded

that are driven by ap bnhue- dawe-, MpHRITERI,r tH 1146 HERGERRIN S B y(S1Rim %h%wrl)e
ul

i ncl ud| ng a nover of a linear motor and t hat nove al ong the X-g
a lithography system wherein the exposure apparatus

further comprises an orientation-detection mechanism that
detects the orientation of said mask container mounted on
15 said turntable, and wherein said driving mechanism sets
an angle through which said turntable is to be rotated,
based on detection results of said orientation-detection
mechanism. In this case, the orientation-detection
mechanism detects the orientation of the mask container
20 mounted on the turntable, and the driving mechanism sets
an angle through which the turntable is to be rotated,
based on detection results of the orientation-detection
mechanism. Therefore, even if the orientation of the mask
container carried to the carrying-in port is random, the
25 orientation of the mask container can be set to be
suitable for passing and receiving the mask in the
delivery position. Accordingly, no restriction needs to

be set on the orientation of the mask container upon the



The load-X-axis arm 94 is driven by the up-down novenent, slide mecha glmc;ﬂ 2003
(not shown) and capabl e of noving fromnear a position that is at the

in the -X 10 direction of the X-guide 82 and that is indicated by an
imaginary line 94' in Fig. 6 to a predeterm ned | oadi ng position (wafer
recei vi ng-passing position) indicated by a4xolid |line 94 and al so capabl e
of noving vertically in a predeterm ned range. Near the | oading position
the 15 stage-transport arm 98 is disposed. In addition, the unload-X-axis
arm 96 is driveirbpirddreinip- down- novenent, slide nechani sm (not shown) and
capabl e of noving froma position indicated by an imaginary line 96' in
Fig. 6 to the stage-Tnr amspdidurarm 198 Hoy e prow esgestt enpl saso b oy t diet R0s
novenent plane of the | oad-X-axis arm 94 and al so capabl e of noving
vertical ly i niavenddeirer rdatiet] amiege.athen-heramye, medivvel sthendy ris¢  and
second Y-guides 78, 80 inside the environmental chanber 12A a di aphragm
(not shown) i §rdia§m§3§edm vl d e ey epiacro ebovin tiel i epde aghe5 i s
arranged the rest of the reticle conveying-system 64 (other portions than
the above ®perrecilddW TR fOFS t 9o RRUTES @ dBrTh fORLIRHT dMetheticle

conveying system 64 is obt ai ned_b rt difying a known reticle 2 6
AUG 7003 66 cc}rwfé&ﬁ%esy QR 1A afh?et s‘ﬁ/ Y:Jtr&fi‘ dUeENaNI ¥R 3R | oader

t di scl d Pt . 7-240366
and S, Pat oRP RS 1R (G R B Ve S DRSO G Ry 26,
1999) 5 corre%%%%det%qn&lt}feroet t}{sndéc's gsoas es in the above Japanese Patent

| ca

Lai d- Open and ten ion arei corporated herei n by reference

as |ong as the natigpal r]cﬁ i, desiionat e At &sr A &l eGiad St es,
V\IhIChthISInternatIOI’léﬂ plca%?onlls appl 1 ed, pernJi . 10 Next, th

oper ati ony @f e%@@qwrﬁ&m&ty%la@@@rldmgo ©apghy Ss ; 'd@é@_i’\*ﬂ'&h
apparatus has the structure descri bed above mAII be described with

reference to Klgarb foasusdonprimitly: on @l ved BTt £ W eyt segiuence by the
waf er | oader system 15 First, the operation of transporting a wafer
apparatuses that are provided on a floor surface of said
clean room and transfer a pattern of a mask onto a
substrate through a projection optical system; a ceiling-
15 transport system that moves along a rail extending on the
ceiling of said clean room and transports said mask
contained in a mask container; and an orientation-setting
mechanism that is provided on said ceiling-transport
system, and, before carrying into each of said exposure
20 apparatuses, sets the orientation of said mask container
to be suitable for said exposure apparatus.

According to this, because, on the ceiling-~
transport system, an orientation-setting mechanism is
provided that, before carrying into each of the exposure

25 apparatuses, sets the orientation of a mask container to
be suitable for the exposure apparatus, the same ceiling-

transport system can transport mask containers even if

each of the plurality of exposure apparatuses has a



through the inline-interface portion 18 fromand to C/D 16 will be 2§ AuG 2003
described. It is noted that although a main controller (not shown) controls
the operations of various elenments in the bel ow description, description
regarding 20 the main controller will be omtted for a sinpler description.
Al so, for the same reason the description ¥ ON OFF operation of vacuum
chuck, etc., upon the receiving and passing of a wafer will be omtted. It
is assuned as a premse that a wafer coated with 25 a resi st has been
conveyed t o a yErsgebettarve medi o ttian frorwhiedei v nopany jpassimgsk by a waf er
conveying systeminside the inline-interface portion 18. a. The driving
portion 89B ofcari@imshnt Werdafiore,2 e&vexUG L0 P BIrakienddhezpeisure
contracting, and rotating the arm 89A noves it into the body 19 of the

i nline-interf&PPHETUHF M I Aigh G opehi ernt Zrakany %@gtwa%chlt is

pl aced bel ow the wafer Wheld at a predeterm ned posi tié:)n_ by a 5 hol di ng
menber (not sKGEHP AINERTSHHSRAEGVIHP PR AFBoE 131989 the Hhon et o

Lecel ve the vel e el 1o AL A00 B U 00 BB b Xt et g ande e

02 moves 10 tHE FodlAToR I Na Ca oo By St | Fagh rar ST S PHE RS (e ©

arm 89A Lo el aF VoIE YA O TRt et g v e AT o be passed

15 to the | oadipf-eiiiax AP FhdInd PV ShiPMEEIEM o Be th@itable for the
exposure apparatus.

10 It is remarked that there are several method with
which to set the orientation of a mask container to be
suitable for each exposure apparatus. For example, said
orientation-setting mechanism may set the orientation of
said mask container based on information, stored

15 beforehand, concerning orientation suitable for each
exposure apparatus, or said orientation-setting mechanism
may set the orientation of said mask container according
to an instruction from a host unit. In these cases, the
orientation-setting mechanism may set the orientation of

20 a mask container based on information about relations
between an orientation upon transport by the ceiling-
transport system and an orientation suitable for each
exposure apparatus, or the host unit may give a suitable
instructing value based on such information. In either

25 case, the information about relations between an
orientation of a mask container upon transport by the

ceiling-transport system and an orientation of the mask

container suitable for each exposure apparatus needs to



| oad-Y-axis table 92. Then, the slider 90 and the | oad-Y-axis tablggﬁausaima
one piece, are driven in the -Y direction by a linear notor or the |ike
(not shown) so that the wafer is 20 carried to the position indicated by an
imaginary circle WB. Until the wafer has been noved into the imaginary
circle WB, the |load-X-axis arm 94 stands By in a range where it does not
interfere with the wafer in the imaginary circle W8, for exanple down to
the position 25 indicated by an imaginary circle W8, and near the position
i ndi cated by be setigbedoyehiamel.94' . Next, the up-down-novenent, slide
mechani sm (not shown) drives the |oad-X-axis arm94 toward the position

i ndi cated by an 216 AbE ZAD3h68 ithmgiragphy Isiyiseedd'acamddilngcd itthiat a
position where the wafer's center and the center between the claws of the

| oad- X- axi s afinveatiobst gatidalory endiatdiote s@ittth ngaatecdtamersm Tigen sete the

up- down- novenent, slide nmechanismdrives 5 the |oad-X-axis arm 94 upwards
for the waf er otdepéapasse@ Lt sehck Fé Skos@Nvadxies Pasiasd on @M IGRddiot axi s

arm94. Note that .the wafer can %Iso‘be passed to the | oad-X-axi s arm 94 by
downwar d mbvekEAHLSF WRED 623Gy O4xiS@ 10 5@ eI & 2PRATGT YShe MafdiiS s passed

to the | oad- X-axi 10 94, the.up-d - t | i.de |, hani d
(2,11 o3 XCatte RBLI0.Oh b b dpw e, Sl et sl ves
| oadi ition _indi b lid | in.Fig.,6. 1 j ., th
|2l n0 posit LonehRdLeahe iy Agsal nadn g O Wi s kot

the | oad-x- aX@césﬁ%@sgé%%a@a%ht %x%%;«’s%rte\?‘ggﬁa%rta*ﬁ%g ég_%% g}% ga%fé;astbj]ib%é dpe

| inear notor or the |Iike (not sho no the e 92 to the

left end POSiEEQHsFBQkC%B%de%klQ%n&%&%%&a&ﬁ|éd8%‘%% tHe R & d or
transporting a next wafer. 20 d. After the |oad-X-axis arm 94 reaches the

| oadi ng pasi t kpParbhasup; dewktABMERBRL orSlende tTRENAT TRmaees the _
| oad- X-axi s arm 94 downwards, and the wafer is passed fromthe | oad- X-axis
arm 94 to thecshagentranspbet sarimad®le Notre thieate xidvsuwiaf epreamtalsso be
passed to the stage 25 transport arm 98 by downward novement of the
st aget r anspor regrmdd8ssAptfettheherded teft iome ofr &hsporsk tdea tyd-rdowmpmrenent ,
slide nmechanismstarts noving the | oad- X-axi s 2 6 AUG 2003
transport by the ceiling-transport system.
According to a tenth aspect of this invention,
15 there is provided a transport method with which to
transport a container containing an object to be conveyed
from a first position to a second position where said
object to be conveyed is delivered to an exposure-
apparatus main body side, wherein during said transport,
20 the orientation of said mask container is set according
to orientation in which to deliver in said second
position.
According to this, while transporting a container
containing an object to be conveyed from a first position
25 to a second position where the object to be conveyed is
delivered to an exposure-apparatus main body side, the

orientation of the mask container is set according to

orientation in which to deliver in the second position.



69 arm 94 towards the position indicated by an i maginary |ine 94' 260AUG 2003
prepare for transporting the next wafer. After the | oad-X-axis arm 94
retreats fromthe | oadi ng position, an up-down-novenent mechani sm (not 5
shown) drives the stage-transport arm 98 upmards by a predeterm ned anount.
Next, an up-down-novenent, slide nechani s#Sdrives the unl oad-X-axis arm 96
to straight bel ow t he stage transport arm 98 | ocated at the | oading
position. And the stage-transport arm 98 and the unload 10 X-axis arm 96
stand by at tHRBeprepoeskti 6hs. osieppamien of die wentikd negehats deen wetudi ng
standby, of the | oad-X-axis arm 94, the stage-transport arm 98 and the

unl oad- X- axi star AnoBrignsekdennatat apley teuey sminet &6C6h Viehe badioge st age
WST is being 15 al jgned and exposed. After a _pattern on a reticle R has
been transfer FB8 P€i66§e8P Bﬁt6°§Wﬁy§ﬁoﬂSaﬂ@ésV@ﬁe@héOW@Pe@XRQ%HQ%ﬁa

controller (not shown) noy e wafer ,sta WET frontan ex osure end
posi ti on |n(FFBpaéaFBﬁaPBlPhQ°B§a§Fﬁ& 38 §%§|Fﬁ8ﬁ p

al r eady- e&posed gef Lo an nlo%dln Qsi.ti n, t hat |% %he oadi ng
posi 11 0m) A EP-CHECTAY 8F 5 BgE L OTER €5 e FEASTHA podry (OF the
e Drouaat ' P SEURtL et tnests 05 Y S R e,
the up-down- mpyenpRtyn Skl @ﬁeneettqahemt&@efsp%te\ﬂ@ys@wgeameo %@dax axi s
arm 96 upwards by a predeterm ned afmount for the~already- expose wafer to
be 2 6 AUG 8fBainer, or any position in the room into which the
container is carried.
10 In this case, said object to be conveyed may be a
mask having a pattern formed thereon, or said object to
be conveyed may be a substrate subject to exposure onto
which a predetermined pattern is transferred. That is,
the container may be a mask container to contain a mask
15 or a substrate container to contain a substrate.

Moreover, by performing exposure using an exposure
apparatus according to this invention in a lithography
process, patterns can be accurately formed on a substrate,
and it is possible to manufacture highly-integrated micro

20 devices with high yield and improved productivity.
Furthermore, by using a pulse laser light source such as
an ArF excimer laser unit or F; laser unit in a
lithography system of this invention, exposure with high
resolving power is possible, and the process of resist

25 coating, exposure and development can be efficiently
performed substantially preventing dust and so forth from
entering the apparatus. Accordingly, it is possible to

manufacture highly-integrated micro devices with high



70 unl oaded and passed fromthe wafer holder 100 on the wafer stage; \A@F 5@
t he unl oad- X-axis arm 96. Next, the up-down-novenent, slide nmechanism (no
shown) drives the unload-X-axis arm96 to the position 5 indicated by an
imaginary line 96' in Fig. 6 to transfer the wafer fromthe | oading
position indicated by the imaginary circlegdb to a position indicated by an
imaginary circle WB. Note that if, before the end of the above sequence, 10
the unl oad-Y-axis table 86 is not at the position indicated by a solid line

86, the unl cagi¥laxishArimpioviaiiodictivifie. Posdid rd N Eabedimy €osolid
line 96 in Fig. 6. After the unl oad-X—axisﬂayram 96 retreats fromt]ﬁ% 15

| oadi ng posi t iagtHdie aspedawWo-ATREENnved i itoh mecherd sditd Notosh@ad)a dri ves
the stage-transport arm 98 downwards, and the wafer to be exposed is passed
fromthe unl oageviax saaufia®f urd ridheneafet Jwalrderard Gkpdthere tdy@paratus
stagetransport arm 98 noves downwards, the claws, provided 20 with a

chucki ng port ican, 1 idthogre pdnyd sofs tieme oft dgel ¢ riamspdritorar m88 detiaes h t he

not ches 102a, 102b of the wafer holder 100. After the stage-transport arm
98 is | owe? ed Mapuda@ capared usdma Hdanvaradtu i apid iiumdeddeody a pr edet er mi ned
25 amount, the stage controller (not shown) drives the wafer stage WST
toward a start position of an exposure sequence. Then the exposure sequence
(search-alignment, fine alignnent such as EGA, and exposure) is perforned
on the 2 6 AUG 2003

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic, oblique view showing a first
10 embodiment of a lithography system including an exposure
apparatus according to this invention;

Fig. 2 is a plan view showing a clean room in which
the lithography system in Fig. 1 is provided;

Fig. 3 is a right side view of the lithography

15 system in Fig. 1;

Fig. 4A is a cross-sectional view, taken in the
lateral direction, of a reticle port housing according to
the first embodiment;

Fig. 4B is a cross-sectional view of a reticle port

20 housing in Fig. 4A, taken in the longitudinal direction;

Fig. 5A is a cross-sectional view of a reticle

carrier, taken in the longitudinal direction;
Fig. 5B is a view of the reticle carrier, in Fig. 534,
having the lid thereof removed;
25 Fig. 6 is a cross-sectional view of an exposure-
apparatus main body and a FOUP extension housing
connected thereto, taken in the lateral direction with

part of those being not shown;



71 wafer Won the wafer hol der 100. Because the exposure sequence i tAg 2003
sane as in the usual scanning-stepper or stepper, detailed description wll
be omtted. Wen the wafer stage noves to the start position of 5 exposure,
the wafer stage WST noves snoothly wi thout the claws of the stage-transport
arm 98 touching the wafer holder 100 becayse the wafer holder 100 has the
not ches 102a, 102b made thereon. As descri bed above, because upon the
exchange of 10 wafers on the wafer holder 100, the exposure apparatus of
this enbodinent effigienthy Usg3ahheibhobrspeed oRverent ofi rha iWaf ¢ stage
WST, the time for replacing a wafer can be shor?éned, t hereby i nproving the
t hroughput. Thecht 1UehdgeapRY epetaklisodanofrighe waf er hol der 100, 15 the

unl oad- X-axis arm 96, the stage-transport arm 98 and the |ike are discl osed
in International AppgicatiienaPETaaP98eQ5433 aanddilfe ek k&amphe difselhesure in
t he above International Application is incorporated herein by reference as
| ong as the natthogkaphwssiyntdasognahed f2@sst emboddmealtect ed states, to
which this international application is applied, permt. After the wafer
stage WBT et reat sFigenPt he hoadhryapdsit icbdicae vhew oddiand ipdoigtriaghyt he
up- down- nmovenent, slide nechani sm (not shomn% drives the stage-transport 25
arm 98 upwar d8Y8beRhacgesfiingntror se€endi ggrafdmgassodg thiwaf er from and
to the load-X-axis arm94. f. Meanwhile, after the already-exposed wafer
reaches the pd8VENbACIAdi cated by the imaginary circle W8, 2 6 AUG 2003

72 Fig. 10 is a plan view of the lithography system in

Fig. 9;
10 Fig. 11 is a side view of the lithography system in
Fig. 9;

Fig. 12 is a schematic, obligue view of a
lithography system according to a third embodiment of
this invention;

15 Fig. 13 is a plan view of the lithography system in
Fig. 12;

Fig. 14 is a side view of the lithography system in
Fig. 12;

Fig. 15A is a plan view of a lithography system

20 according to a fourth embodiment of this invention;

Fig. 15B is a front view of the lithography system
in Fig. 15A;

Fig. 16A is a plan view of a lithography system
according to a fifth embodiment of this invention;

25 Fig. 16B is a front view of the lithography system
in Fig. 16A;

Fig. 17 is a schematic, oblique view of a

lithography system according to a sixth embodiment of



t he up-down- novenent, slide nechanismlowers the unloadX-axis arm?gb&&
pass the wafer fromthe unload-X-axis arm 96 to the unl oad-Y-axis 343
Then the up-downnovenent, slide nechanismdrives the unload-X-axis arm96 5
to the |l oading position, and the unload-X-axis arm 96 stands by to prepare
for unloading the next wafer. After the und®ad-X-axis arm 96 has noved to
such a position that the unload-X-axis arm 96 does not interfere with the
waf er on the unload-Y-axis table 86, the slider 10 84 and the unl oad-Y-axis
tabl e 86, as ang Piiesntardhdriven to the position indicated by an
imaginary line 86' by a linear notor or the'like (not shown). Therefore,
the wafer is carri edid.r dmf tie gasiglitors ide thisew nag)i tiee YL CticdeapBy t o t he
position indicated by an imaginary 15 circle WL. g. Next, the driving
portion 89B ofsygten dbotFig8, 147 ext endi ng and contracting, and rotating the
arm 89A, inserts it below the al ready-exposed wafer supported by the

unl oad- Y-axi s tabl &i86, Iffd ishen ¢idas-gacthiormaRovigwedetaken nod seunt . In
this way, the wafer is passed fromthe un|load-Y-axis table 86 to the arm
89A. AfterSthilsataned hinssgtiveraxiaf tabret gele Loy dibudinheapesidinn o9 the
solid line 86 by the linear notor or the |like (not shown) to prepare for
the next wafertl& &HsSydy eMPRARTHr7 t he unl oad- Y-axis table 86 retreats from

the position of the,inmagipnary line 86', the driving poriion 89B, . by

ext endi ng and cont ?F i ng,- and ardira‘ﬁ%"gset%emd}afﬁ 8‘9%?,‘%%% S Hete "port
al ready- expos fer to r erJn,ned . 6 003,.73 receiving and
passi ng posi t?lg)ﬁl\%r?sq de’ tEﬂiegD'i ﬁldf&rfe in eg} flar}:tzaubeoﬁt%%) lﬁlé?lréar]% Cglh%%c?ﬁ%n’ar m

89A returns to a stEa_LQJdb&oo st Qpinside e @pv%{ pg&t@%ge@allt%%m_@%n&gA. The

al ready- exposed wafer” that "has been teturned to i nsi

inline-ini@rfags Py LN k8 ds Lveyed to the inside of the D 16 by a
waf er driving system (not shown). In the above manner, the operation

sequence of transf efird n@ maf@isd romand10 dher &P déutteouah e 10
inline-interface portion 18 is performed. Next, the operation sequence of

storing and canuepiat]ea ofaftere yrilesiteg tdre-dHAURyLAmid | el de sed it bibsh
First, in the sanme way as descri bed above, a not exposed wafer taken out of
t he FOUP 24 orashdecOURagtE s 15 88/ iss wdrat exkniio the position of an
imaginary circle WA by the arm 73A of the robot 72, and passed to the

| oad-Y axis table F2%t&id daxs & stREposiaiorthd wnrntaiRiadtgs been

15 turned through 180 degrees relative to the state in Fig.
21A;
Fig. 22 is a oblique view of an orientation-change
unit having an orientation-detection mechanism;
Fig. 23A is a schematic plan view of a reticle
20 carrier suitable for the orientation-change unit in Fig.
22;
Fig. 23B is a bottom view of the reticle carrier in
Fig. 23A;
Fig. 24 is a schematic view showing a ceiling-
25 transport system comprising an orientation-change
mechanism;
Fig. 25 is a schematic view showing an arrangement

of lithography systems in a clean room where the ceiling-



line 92". After that, by the sane sequence as the above 20 sequencezé).
through.f. for transferring wafers fromand to the C D 16, the AUG 2003
al ready- exposed wafer is carried to the position indicated by an inmagi nary
circle W1 in Fig. 6. After the already-exposed wafer Whas been carried 25
to the position of the imaginary circle Wedb, the driving portion 73B of the
robot 72 inserts the arm 73A bel ow the al ready-exposed wafer Wheld by the
unl oad- Y-axis table 86, and then lifts it by a predeterm ned anount. In
this 2 6 AUgrdlepofd wa¥tehmhenwafigr Wi § spasseehgldlggm the unl oad- Y- axi s
table 86 to the arm 73A of the robot 72. Next, the driving portion 73B of
the robot 72, by ertigndewsghieont fael aparkotfatd rRgpdrd nlinkt ian@ievieear m 73A,
noves the wafer Wfrom5 the position WL1 to a position WL0. Specifically,
the driving pmahudact8Bingi seshbheawabediVyvita tthd sarimvédAitm;a hei ght, and
extends the arm 73A to insert the wafer Wslightly above a storing rack

i nside the FOUP 24FigheRd7t he dr fviongcparti shovdBa ewprocelss afmsZiel passes
the 10 wafer Wto the storing rack, and contracts the arm 73A to nove it
back fromxhe28&UPf Riger 26khe whol e operation on the wafer inside the FOUP
24 has finished, the open-close nechanism 70 cl oses the gate 25 of the FOUP
24 and | ocks the ghig-288 Agdat RéapsViewpodt dgeedd —iigldnpyda tihe ey
direction by an updown-novenent, sl|ide nechani sm (not shown), and stands by
to prepare fo?yFFgﬁsBSFPrgfnﬁhEOF B PX16Y B&EY/ AGY, etc. As descri bed

above, according tg.thi? §nbgd£ne;tntge | as %wu%it31% i% d%spos&& in the
area of the floor 209su P c&°F2 Phne"w'afh S OWA"Eh2ar8sSi &Géf e & by the

mai nt enance ag?g§8§9ﬁ§ﬁ§gﬁﬁ%ggﬁ 8%.%9§ﬁe§%oﬁﬁ% t%pBa%%Eﬂin§§EQaﬂ%g§ﬁ¥2

i nclusive, an out in e Ydirection relati to' b si des

of the exposurgapparaids wBkN-Bedy144, Therefore, the necessary floor 25
area can be reduced. Furthernore, in this enbodi nent, the exposureapparatus

mai n body 12 has spga.azg‘srmgtgrglbh%i@&i Bhewanee shbeheef caae haeperforned
fromfour directions, 2 6 AUG 20p3
the lithography system of Fig. 28 adopts a ceiling-
transport system also for reticles;
Fig. 30 is a plan view of a layout of a plurality of
15 such lithography systems in Fig. 28;
Fig. 31 is a plan view of a front-inline lithography
system according to the prior art; and

Fig. 32 is a plan view of a layout of a plurality of

such lithography systems in Fig. 31.

20
BEST MODE FOR CARRYING OUT THE INVENTION
<<A first embodiment>>
A first embodiment of the present invention will be
described below with reference to Figs. 1 to 6.
25 Fig. 1 shows the schematic, oblique view of a

lithography system of the first embodiment including an
exposure apparatus according to this invention. The

lithography system 10 is provided in a clean room having



75 right, left, front and back, and the exposure-apparatus main bo?)é éz and
the laser unit 14 are so arranged on the floor surface F that mainten Y& 003
area WWA of the laser unit 19 can also be used as part of the back side 5
mai nt enance area of the exposure-apparatus main body 12. Accordingly, the
necessary floor area can be reduced conpar®@ with the case where

mai nt enance areas of the laser unit 14 and the exposure-apparatus nain body
12 are separate. 10 In addition, in this enbodinment the laser unit 19 is
connect ed t hr cugil darende@radgmt €di g ¢hdds BMD t ohtbeglexppsoo e- apgar at us mai n
body 12, and the beam matching unit BMJ is disposed bel ow the floor surface
F on whi ch t hel iebipostapeh v ppes tedm sl Orec omboilye 4 2an sexipsposedapBeeause 15 t he
beam mat ching unit BMJ (an obstacle) is not on the floor, the nain done
easi |y and unimaiBMbqdpile dismprsedirdrace F1QOr 12urfape ovi dédtheasyeahenance
of the exposure apparatus can be confortably. However, the beam matching
optical systemoamy delafeposeahtabovit the o whsehvehea exposexpoappar at us
mai n body Al'so in this case, maintenance thereof is In addition, in this
enbodi ment SbecdEE t$RGD FE dditthel T ohhERe TR 10 tHee eefhceideelerX¥e to
the |l aser unit 14, of, the exposure- aratus majn body 12 through 25 the

i nli ne-i nt er f ad&or tJirbr'Fki%,l%qu'fthfgﬁ'Fanpkél’é%?Je% 1@‘%/%T%H¥%ﬁt%ﬂ% &'D 16

connected in-li.ne wiith the exposureapparatus main body 12 is, of so-cal | ed
Front.i nli net b artl Ml i SR o A A SR e RO%Y o2 efbates ¢

At1 G 2003 76 Agcor dingly, (;gh C a%se PIJILg&int]yzog sych 1ithography

systens 10 are arrange i a%eagﬁ?room t'hey can Ye art nged nore

efficiently t =1 s d i i s i Jne- ste ,1and
y %'Zeidseﬁé;ér i J‘edlé‘t%%n&tg%}}]e £l A0~ YPEs Sy 1? {T%eé‘hﬁ 18

because not hi urther out t si de surfaces o

exposur eappar alnit B Ods 12, s S eapFOom s spacec@nciogr efficiently
used. Furthernore, if necessary, adjacent |ithography systens 10 may share

a mai nt enance cAlfbHd an lE@astf ot Hfda (+ apspodd) path dwwe AGY, etc., to
i nprove 10 space-efficiency. In addition, because there is an enpty space
besi de t he i nlliareyiitntdeinfadc ed ipordt iam 18 Aanche retpenirofapperatus main
exposur e-apparatus nmain body 12, by using the space as a mai nt enance area,
it is easy tohwelvf drdnarad mrEEnderdn dgrhe apesdreomprErathes main body
exposur e-apparatus main body 12. Therefore, the advantage of capability of
mai nt enance f rdmhe MiaRe G e RiGietanedy an iinHae-THeerfaddgr aphy
system 10_according to this enbodinent is by the length of the

i nl'i ne-interf&F B iCIRUELIBIRTES i e HFRIHYT S RRRRT 2T B2 iBrPed4n a

f t-inli it h hy syst di t ' t.. Ho
because  he eXiosah e T AT L a6 bainFOs” At THE Thdtr e 40 Hhe so

d on t f t.hat ) ' j nt f th
25 oxposur o- appArSUS S bty S T oot ] el R A8 cupy the
same area, (heeCcassaJdRl Aea 1My %%Mnéﬁq@é&&&%t‘?%ﬂméth

a front-inline l'ithography systemaccording to the prior art while
AUG 2003 77 setg igih aRBfdcait Al aHOmdmy) Ntataneshridora t hendmiwaty A s can

be obviously seen by conparing a length L2 in Fig. 2 and a length L2 in
Fig. 31. Fort her rxpasure-tdppmerthodingeint bddy SlEZasy deticle port
housing 22 that serves as a mask-transport-system housing
and that is disposed parallel to inline-interface portion
18 and adjacent to the FOUP extension housing 20, a guide
optical system (hereafter, referred to as a “beam-
25 matching unit” for the sake of convenience) BMU that
optically connects exposure-apparatus main body 12 and

laser unit 14 and that includes an optical system for

adjusting an optical axis, which system is referred to as



5 renove the attachable inline-interface portion 18, and the naintggamﬁ§mwa
area can be expanded to include the area that was occupi ed by the
inline-interface portion 18. In this case, maintenance thereof becones even
easier. Also, in this enbodinent it is easy to renove the attachable 10
reticle port housing 22 and FOUP extensi orglhousi ng 20, and the mai nt enance
area can include the area that was occupied by the reticle port housing 22
and the FOUP extension housing 20. In this case, nmintenance thereof
becones even Qﬁ&kﬁﬁn—ﬁaﬁﬁh1ﬁ3;dﬁﬂﬂqtQﬂﬁﬂeﬁhéﬁliﬁgi 15 exposure-apparatus nmain
body 12 according to this enbodi nent can be performed fromthe front in the
same way as Wth a gor calilse@nidoalitheritgne X pesiperst iangd dle adBtaagage, of

t he exposure apparatus according to this enbodi ment, of capability of

mai nt enance f rsdmeshe ff reipo R easappel tatass fragim Boddy sidesl asar benef f et vel vy
utilized. Furthernore, the C/D 16 can be connected to the front surface of
t he exposure ampacCatlud tacenr dihgy same [ Ersdiaferithe winanp e onff theface i s
an end surface of the exposure apparatus in the |ongitudinal direction, and
in 25 the 8i d@rgon kete@aaady witgd whi ch is in front of the optica
axis of the projection _optical system and which is connected to the C/ D 16
(in the end of the &¥pdaFed- dpdr dtdus Kidi e sode L as dhadhenitifre to

2 6 AUG 2003 78 the D 16),. a delivery port, 42 is provided tao and from

whi ch the ret %It addisd gdblsfrg%}tri%% %%FW@@%FPWW%% Phe
guide rail Hr extendi.ng on the iling with the reticle carrier 40
Sontaining a AR GHE LRI HaR AT G AT SV A A HET e Scposur e
apparat us mai 1 {hady ok 020 il BN AN SREAls Sup! 41 LR GORREE! ehhitg the
|l aser unit 14°are provided, a reticle conveyl ng systerh can be arrangéed on
the front;gi dega AcsONdiciGMoldt thA LASE At ARG 1AM G5 ddreddhgeticl e

conveyi ng system the structure of the reticle conveying systeminside the

exposur e appanatiys ics phevanted ifg reddecom ng conplicated. In this case,
the reticle conveying system 64 can be disposed at a different height from

and al ong t he waf er Ihoaderi t3yst, e msl = xfys vard- e r s e tmilre iy eyd Ntan
system may have the sane structure as that of an exposure apparatus

accordi ng to tekposuirer agprarathes stfr tdteurss: egf-arive- tagdwoy rigydy @y sthem
according to this enbodi nent shows an exanple, and this invention 20 is not
limted to it ste@edingssaan dajpe Tetuses tohltranafof a mattayr|ef port
housi ng 22 and t he FOUP ext ensi on housinqlzo may be di sposed parallel to
the inlink?nt &efdce pOEOR PRIt @nchdthg RS HREERITA G T dididl e port

housi ng 22 being, i n¢luded i.n the exposure 2 ratus mai.n body 12, it is
necessary to. BREV g ai el ARy Ry oAt sl HAF T e L ey B ¢ 22
on the front side of the ceiling portion of the enviroamental chanber. 12A
of the exposqum%%i%%iQﬁ§§Rﬁ?P apparatus accordlng to this iInvention.

The exposure-apparatus main body 12 has an arrangement in
which maintenance can be performed from any direction,
20 before, behind, right, and left.

Fig. 2 shows a plan view of a clean room provided
with the lithography system 10. In Fig. 2, the hatched
area of the floor surface F shows the maintenance area of
the exposure-apparatus main body 12 and a cross-hatched

25 area WMA shows the maintenance area of both the exposure-
apparatus main body 12 and the laser unit 14.
As shown in Fig. 2, in this embodiment, the laser

unit 14 is disposed within an area of width D on the



2 6 AUG 2003 79 body 12. For exanple, in the case where only the rza§imse2003
port housing 22 as a mask-transport system housing is disposed parallel to
the inline-interface portion 18 and 5 adjacent to the exposure-apparatus
mai n body 12, the in out port 52 nay be disposed in the side of the chanber
30 of the reticle port housing 22, which $i2de faces the C D 16. Note that
in this case because it is necessary to nmanually carry a reticle carrier in
and out, it is 10 preferable to set the height, fromthe floor surface, of
the in-out portodz kArFacabeut(aP0@rEa sheedhesd ®ysawo iddtddie 1Gasss where
only the reticle port housing 22 is disposed parallel to the
inlineinterfaga pagtian,l8handiadhacebeing e ievgposyr enalimtapalicat us mai n
body 12, in the sane manner as in the above enbodinment, the reticle port
housi ng 22 magrbessoodi bpobeditest (dnsitihe Yudiaeettiver)ealf ae a side
surface of the exposure-apparatus main body 12 are alnost in the sane

pl ane, and thexpprsvye-popPers82ufSomasn MOdY & Zearnicdusiyerayhse ldissposed in
that side of the reticle port housing 22. In this case, along that

exposur e- appakatiis 1AnhAsSbbgy PESRFEFLNG S¥dCemhsudR iid SRENCSUETRSS %dhd a
reticle carri~ 25 can be carried in and out by through the delivery port in
housi ng 22. sPHEhsﬁﬂﬂﬁéeoéftpﬁeefﬁpsérﬁéﬁppéFaéﬂsaHPgnb5%”5%I@Pranged on

the floor ~r 40 contai ni a reticle the auto-conveyin yste he side of
the reticlo poREtPROaRy BF DRGTEbGVE dachOdrArion s Tarsts die o S oAUG 2003

80 appar at us %t exposure-.apparatus _nmin _b 2). has .such tructure
Chat  mai nt onafCaoRESRRERETH SRE e PRl nePRrba s, Foheair s srdiie: |

s Breforabl e haba,l gaakyone Ahd ol e ehherl a6, RY L AR and the

5 reticle port housin i's attachable so as to ensure a broader

mai nt enanGe apBAphRelr RREHOEHENE 1@ XRATULR ARRALARUS HING TRKE ipi Rtjenance
even easier. In addition, for exanplé, in"thé case where only the FOUP

extensi on housing 20nasdaisibs}r akeseent aynevkBaexhgnsi QRnRUSING ii%

di sposed parallel to the inline interface portion 18 and adjacent to the
exposur eappar aigs gaendbadyehdthnt hé EQUPiext 8nsi(ahepexiamgl emay heedi sposed
in the side of the chanber 62 of the FOUP extension housing 20, which side
faces the C DptéorNetré)l5thhahecesthiry cdze bBecibse liondiguddeedsary to
manual |y carry a FOUP in and out, it is preferable to set the height, from
the floor surflacectépnt pE &keeddioor porttase to (fecaBomoidoulimal Needl ess to
say, in the case where only the FOUP 20 extension hausing 20 is di sposed
paral l el % tHérPﬁFPﬁéiﬁﬁe%ﬁ&c§X§8§PF85aPQaéﬁ&uédﬁéé@npoﬁd)tHé smaller

exposur eapparatus, nain bo 12, in e sane nner, as in the abov
peuinetaRgad il iy I8 S et I L TS MR S AR
surface thereggsggdugi§iqi.surface

Note that the maintenance areas on both sides of

the exposure-apparatus main body should be kept
20 essentially.

Most part of the beam-matching unit BMU, as shown
in Fig. 3 illustrating the right side view of the
lithography system 10, is arranged below the floor
surface F on which the exposure-apparatus main body is

25 provided. Usually, the floor of a clean room is formed by
a large number of columns planted predetermined distances
apart from each other and mesh-shaped floor members

placed in the shape of a matrix on the top of the columns.



25 of the exposure-apparatus main body 12 are alnost in the sane plane, and
t he extension port 60 of FOUP may be di sposed in that side of the FOUNG 2003
extensi‘on housing 20. In this case, along that side surface of the exposure
2 6 AUG 2003 81 apparatus main body 12, a rail of an auto-conveying system
such as AGV can be arranged on the floor gygrface, and a FOUP can be carried
in and out by the autoconveying vehicle through the extension port 60. 5 In
any of the above cases, if the exposure apparatus (the exposure-apparatus

mai n body 12)phase YLD, a5t FUGLY] Rgt Bale PR NLENARGEF T LM hBRLELGNE KRS el |
as fromboth sides is possible, it"is preferable that at |east one of the

i nline-interfagpuRestdOPadBedntht PetEOPA0pexhenst eninguahne Blui s
attachable so as to ensure a broader nmmi ntenance area in front of the

exposur e appagad by ahtls takeedbindepavee evesreasier. Furthernore, in this
enbodi ment, although the CD 16 is connected to the front of the exposure
apparatus, 15 and thefdhi2@ hack wab eFBgi sl adopeetinasnenihherpacer art, the
guide rail Hw for the OHV 28 and the guide rail H for the CHV 44 are
paral l el o eacttidhel8 domprisee, atheseigai dedrai Wafareceaselyyngrranged on
the ceiling portion. 20 The |ithography system 10 according to this

enbodi ment cospFiees(noe skovel ecpotdinedsingte hausing. dibpowadeparal | el

to the inline-interface portion 18, that has the delivery Eort 42, for the
reticle carri@nURyEomt BYFEPH GORBEYE| Wafehst Retveeni AGOpsbt Bl EREr eof

and 25 that has a reticle conveying s sée &herein,,and t he, FOUP extension
housi ng 20 t EXPS SU5F SHORRER hbs AREFE POOY hbr of Rot B oPFPRIHEFRG 2508nd

Ilel to the inlineinterf ti 18 that, h he, FOUP ext i
276" AUG 2003 B2-H0T 1 BOE RRChr BPRGI" Bh ShplS SpHecoBost HECPRE PRI 1 ne
2 6 A 2 por e _ ah oethe
|t hogr agfy SYATriTo Secora HorLavTh & EEEC: REE TR L Pk et ansi on

housi ng 20 i s;$0s 0 thSPQSEY hhalt fasShas1suLfaggophegeof, a side surface of
t he exposure-apparatus main body 12 and a side surface of the reticle port

housing 22 are al nosti d n 4Ahesiane Hlangimdtiec eXtLstON PRsds B8 &1 HOUP is
di sposed in that side of the FOUP extension housing 20, and in that side of

the 10 reticleigordf honsi ngt 221¢ spdispesesihfe2 p-and pogt 58 showsekicle
carriers. Accordingly, for exanple as shown in Fig. 7, in a case where a
plurality of s$chdrographylsysiendiddl andosspbactionyvibéwl ofhbheapbyisyst ens
10" which are different
15 port housing 22. Fig. 4A shows the cross-section taken
along A-A line in Fig. 4B, and Fig. 4B shows the cross-
section along B-B line in Fig. 4A.
In the below, the reticle port housing 22 will be
described with reference to Figs. 4A and 4B.
20 As the reticle port housing 22, a housing is used
that is made to be attachable and connectable to the FOUP
extension housing 20. The reticle port housing 22
comprises a chamber 30 as the body thereof, a horizontal,
articulated robot (scalar robot) 32 as a mask (reticle)
25 conveying system disposed at the end in the +Y direction
inside the chamber 30, a carrier mount 34 provided on the

side wall in the -Y direction inside the chamber 30 and

at a height of about 900 mm from the floor surface, an ID



15 fromthe |lithography system 10 only in that sonme parts thereof (@& aug 2003
inline-interface portion, a reticle port housing and a FOUP extension
housing) are inverted in the lateral direction are arranged in a cl ean

room by providing a rail (AGV1 in Fig. 7) of an auto-conveying 20 system
such as AGY on the floor surface and al ongsa side of exposure apparatuses
(exposur e-apparatus mai n bodys 12), a FOUP 24 can be carried in and out by
an aut oconveyi ng systemthrough the FOUP extension port 60 of the FOUP

ext ensi on housidiHeA0, 3 @Kk & Ifdd Ao FRAIFh & c 4P 20r RO NBANY & £gEEELE can
be carried in and out by the auto-conveying systemthrough the i n-out port

52 for a retcid@®dagdiionMBE HRSFiddd disows ovnalerDi Feddat 34 den@f thbe
reticle port housing 22. In this case the auto 2 6 AUG 2003 83 conveyi ng

system for a rlgtkecl e carrier and the autoconveying systemfor a FOUP can
share a rail. In addition, a rail of AGV (AGV2 in Fig. 7) for transferring
a FOUP from and to NeaxC/thel@amehe iar rdrgedy idireak f@ctaroh Hh the -X
perpendicular to the rail AGV1. Al so by an-auto-conveying systemw th AGV2
as the rai b, FAURGE icin I thtensgpkliow febrikamdchankepl IV aldn ydetfiGiDys. In
addi ti on, because the FOUP extension port 60 and the in-out port 52 for a
reticle carri @O ¢ 4iifHaay igded Chrprdyatherdh redrelei g ¢aoriened 91 oar
surface, specifically about 900mm f a FOUP and a reticle carrier are
manual |y trandPeX PR IS Tg PEFIIPEMD R AR T Vehi @3 85isdhstraandf AGVY,

the |ithography system ccording .to, this enbodi nent provi des. a working
15 envi ronrrent&{\tdé)é'l 3 r?JF&e?ArfJS ({ﬁschtglr%fj e]r?gqerfe'erqrhgt%?\lo‘f%%%q HEMdugh this
enbodi ment, a in.Fig Cir.| t case where,the i.nt enance
area behind tﬁsécsrgg\éﬁ'stu%goavgap&r%a ngeslrrla‘%érggopd{/}eru i'nct elsd? hreafrrgi}ﬂlf enance

area WA pf the asgy dinidheldaitihicy idiemhen 24,4 salér;fjitn_ra%/ﬂ- b@éfﬁiﬁ L 1t. The

exposur e-apparatus rmain body 12 and the |aser unit e so arranged in

the | ongitudi Ralardigc@at isyy 1@ the dderly sud aca thad dder @i nfenance areas
of the exposure-apparatus nmain body 12 "and the laser unit 14 at | east

partially overdodpailNi$Q iah r2x itdlies esashdhemagesserdid@aid (herdd ogs can
be reduced conpared to the case where the nmai ntenance areas of the
Fig. 2), the rail of OHV 44 being also referred to as a
first track.
15 The scalar robot 32, as shown in Figs. 4A and 4B,
comprises an expandable arm 33A that is rotatable in the
X-Y plane and a driving portion 33B to drive the arm 33A.
The scalar robot 32 is mounted on the upper surface of a
supporting member 48 moving up and down along a support
20 guide 46 that is provided in the end in the +Y direction
inside the chamber 30 and that extends upwards from the
floor surface. Accordingly, the arm 33A of the scalar
robot 32 can expand and contract, rotate in the X-Y plane,
and also move up and down. Note that the up/down movement
25 of the supporting member 48 is performed by a linear
actuator 50 (refer to Fig. 4A) composed of a mover 49A

integrated with the supporting member 48 and a stator 49B

extending in the Z-direction inside the supporting guide



exposur e-apparatus main body 12 and the laser unit 14 are separaifg Zgﬁ
AUG 2003 84 Furthernore, although this enbodi nent describes the ca 44%1 %
the laser unit 14 is disposed apart fromthe exposure-apparatus min body
12 by a predeterm ned di stance on the floor surface F while optically 5
connecting the two wth the beam matchingsgnit BMJ, this invention is not
limted to it. The housing of the laser unit 14 may be di sposed adjacent or
connected to the body (environnent chanber) of the exposure-apparatus min
body 12. In thgs case, as shown in Fig. 8, the laser unit 14 10 may be

di sposed on the floor surface F such that the |ongitudinal direction

t hereof coincides wihhthbakigé whelexposHee-gpparatysonBinshady thd A
synmbol WVA in Fig. 8 indicates a nmai ntenance area shared by the laser unit
14 and the exphsmberappar ahusnraun bedy 2. fbr the expaslee cappdkat dhd n
Fig. 8 has a shorter optical path fromthe laser unit 14 to the

exposur eappar ahescaarnepodypu®, 3and st hedef. ofd rokghntiitee i nebudpipiozal 52,

el enents along the optical path will be reduced. Then the variation of the
transm tt anceakhepesetps 20afedasddunanddsethgseeticleasgerierbd Oponged i s
shortened, the control of gas concentration and nmaintenance is easier. In
this case, al BRBu§ROPhENPaSBFLERIt MPUNEaRdbe Kr F exci mer |aser, a unit
emtting laser light of vacuumultraviolet, especially of a range of 120 to
200nm such 25 as AFE EREFnBRCPYLBEDEosBF| FAEI SRTHEVEI SRGEASTO4RM a6t Fz

| aser (oscillation mangenghF 157ng§ ia_ referrgd.lhbte t hat iﬁ he case of
Fig. 8, becauSB°VHe'l'a&dP-unftt $4°t858P5H¥EEd TSGR EREETERETI &RGIt udi nal

di rection 2 0 f iLncides wit hat, .of, ~t.h
exposure-appa?a?éggﬁégn§b§§9£g$£§?hgggbr%ﬁggnéﬁk gpbeg Foﬁogfgpﬁethat

i thogr aphy 5¥§ﬁ€§1$9)a gelasee Rube fibhedTyet Big BPBr%k'Eﬁfg%F@gEh%

gases, i.e. a laser resonator, is 5 disposed in the longitu irection

thereof, and thatieefhecikoniQpti eal takepBAtaiher handi Baaiheoapkical path
are not necessary like the prior art. Furthernore, a |lithography System as

shown in Fig.18ckchachanpsinse0as bha bgsanfuBitenidgathasebcpl asahatrAisin 10
emtting soft X-ray having a wavelength of 5 to |I5nm (EUV light), a high
power |aser u#&bf, ebhpéoyidg48Bntenndactremokaderf rexcithat contadnetrhealinke. I n
this case, because reflection optical elenents on the optical path of EUW
li ght from theotigséPAuast shawnoinh&igxpbBur nappanatéesesmgahanbsay 12 are
reduced in nunber, the energy |oss of the EUV Ii%ht can be prevented. Note
that al t HoughtRatsienbsavaend deséfpbebet REUBasEtRAELENt heusing 20

exposur e-apparatus nmain body 12 has such a struycture that paintenance can

$ ng i? zgr ﬁg

be performed FFORATEDEr C20tAFr EREFGHE, PPFhIOUFERE, 2Fr BRE SABTbASK, this
invention is Pot ILn&tEd to it. Thag i§ gs hong asetgg expos#ée%gﬁaratus
mai n body has SHRATRYstPudt uPR PREF SR RPENSACE &aﬁ b 6@Ff8P g df7at
| east both S'QfsthéhfoQE¢ﬁééﬁ£Xi@ﬁe@oefaEBerEh8951C8@ bfier 894CqERPY
provi ding the Taser
This will be described in more detail in the below.
20 Near the upper end of the side wall in the +X direction
of the chamber 30, as shown in Fig. 4B, a rack 54
composed of a pair of supporting members that support
both the ends of the bottom of the reticle carrier 40 is
fixed perpendicular to the side wall. A rectangular
25 opening 56 just larger than the 1lid 40B is made in the
sidewall of the chamber 30, which opening 56 faces the

1id 40B when the reticle carrier 40 is mounted on the

rack 54. And an open-close member that covers and closes



25 unit in an area including maintenance areas on both sides of t@g AUG 200
exposure-apparatus nmain body 12. Therefore, in a case where a pIuraIiQyz%P
| it hography systens are arranged in a clean room it is possible to inprove
space 2 6 AUG 2U03 86 efficiency of the clean room Al so, when the
exposure apparatus main body 12 has such &etructure that nmaintenance can
be performed fromonly both sides, the exposure apparatus (the

exposur e-apparatus main body) and 5 the C/ D 16 nay be directly connected to

each other W theuitoddia righlgga-d Mreyviaks Rt timn ddbn-fldde tiec1RxPOSHI €
apparatus is connected to the D 16 through the inline-interface portion
18, the inlingn at eshade settd ohkS,stdde UR lextestsi dire hedist igr 2b@nd t he
reticle port 10 housing 22 need not be attachable. A second enbodi nent
Next, a seconthedmipodictent tdfe tdperprcdserd nemwest iion fitdedardbstadtead thel ow
with reference to Figs. 9 to 11. Note that the sane el enents as, or

equi val ent el émentopendngl & sosehaft tihee finrsidemfbdiee HOUR exteprsisant ed by
t he sane synbols, and that brief or no descriptions about these el enents

wi |l be presehoading 0,9 witiels intsd dsc Herdagheindiliqquaida evelof @f the

|'i thography system 11Q of the second enbodi nent according 20 to this

i nvention; Fi §hatdedhols dSpmet viedh SPahe' ik HEFRgHy & siham neoi ckid
Fig. 11 shows a side view of the |ithography system 110. The |ithography
system 110, a® LrowPySHNE 32'9, conpri ses an exposure apparatus conprising

25 t in b 12, b hi ng- uni t. BMJ I
init 14 a0 D 16T RR e vebede ki st st st A P Gt
connect ed thrqygh @ iY ithe 1AL AL ON G & it Mt £nchof the

exposure
10 following manner. After the scalar robot 32 carries the

reticle carrier 40 on the arm 33A from the carrier mount
34 or the carrier stock portion 38 onto the rack 54, the
reticle carrier 40 is pushed against the side wall of the
chamber 30. At this time, the 1lid 40B is pushed against

15 the open-close member. Next, the open-close mechanism
operates a fix-and-unlock mechanism provided in the open-
close member, the fix-and-unlock mechanism fixing the 1lid
to the open-close member by vacuum chuck or mechanical
connection and unfastening the lock mechanism 40C

20 provided in the 1id 40B. By this, the lock mechanism 40C
of the reticle carrier 40 is unfastened, and the lid 40B
and the open-close member, which are fixed to each other,
are conveyed to a stock area inside the FOUP extension
housing 20. In this manner, the opening sequence of the

25 1lid 40B is performed. The closing sequence of the lid 40B
is the reverse of the opening sequence. Note that the
details of such an opening and closing method using the

open—-close mechanism are disclosed in Japanese Patent



2 6 AUG 2003 87 apparatus main body 12~ and a reticle port housi ng qlaﬁ tjpglgt
serves-as a mask-transport-system housing, that is disposed paralle
inline-interface portion 18 and in front of the exposure-apparatus nain
body 12, and that 5 is connected to the exposure-apparatus main body 12. In
t he second enbodi ment, on the -Y side of g7environnental chanber 12A of the
exposur e-apparatus nmain body 12, a FOUP extension port 60 is disposed at a
hei ght of about 900mm fromthe floor, which is determ ned from 10 the

vi ewpoi nt of hymgng @glﬁgergng79§@g bﬂ@l@ﬁesqﬁ%%ture of the environnental
chanber 12A in which the FOUP extension port 60 is provided is the sane as

that of the FOUP extignsi eRaboHsi BOréehamberbnedingrli . €105kg reticle port
housi ng 122, as shown in Figs. 9 15 and 10, is provided with an delivery
port 142 on whbgbatheeechgat bel aseadr suehsat4@magy nBsknearbaMeehainGaa be

pl aced along a guide rail H. The height of the delivery port 142 fromthe
floor is al soIabeuta88Pmm which height is determ ned fromthe viewpoint of
human engi neering. 20 Fromand to the deli-very port 142, the OHV 44 can
transfer reticle cafheeiB fd4@dern3éddasi ehpwnhénd&ligved, post fi42di s
suitable for an operator to manually carry reticle carriers 140 transported
with PGV, etcthrﬁﬂ@h1anﬁlﬂéngzgem§e§uéﬁ &or éhecédeampildr inaGhies -Ysed a

SM F (Standard, Mechani cal Interface% a cl osed container, which can
contain a pl u%rﬁs'ylefl tBELEReENGeF ﬁ@&?fry3Qpaééagat&wea€9érﬁmtﬁ@d I# st ance

t f th 200 Th ticl 140
2Pearrier ma ROpOFE: b pﬁowaéu%, CRRACHI GaF PRy osEar S2ke PORToom aning -
reticles to be vert Bacedbf on1eacR 0 hgh pCoYer . flrgié_fastened
to the carrief"RaPh b89t¥8ﬂ “hRd°g I'oek B ﬁgch Fsm-t AaE 8 ovided on the
bOtt°”1OﬁxihelSééEéSr1H350p996tb?Qwaﬁgohh?EonCkﬁstB§F§8éég Need| ess to

say, a reticle carrrer may contain only oné ret Corresponding to

the structuresgf éﬂéléﬁihﬁ|€océﬁé'§£dé49al&n hhendeliyvar¥ep@ibnld? @het he
reticle port % ﬁou5|ng 122, on which retlcle carriers 140 are pl aced,

three openi ngcrag@bardeot haheat e skhabtl g6l asgesetihas tBadcaprier main
portion of a reticle carrier 140 and that are spaced a predeterm ned

di stance aparinforkhbeiddi theti 08. rEachdeti thebaperbagsorstusual ly, firmy
cl osed 15 by an open-cl ose nenber that constitutes an open-cl ose nechani sm
(not shown) cdinhansednah theéerehdchetpohedhbusihg t2RicTkecepenec| dde
menber has a nmechani sm (not shown) that attaches to the bottom surface of
the carrilér nmpunpedtponthg vackuhBehaok & Bybaschadecakrademnest ter-20 and
t hat unfastens the | ock_nechani sm (not_shown) provided on the carrler mai n

porti on. Her efHaER &I ONRheCOAP OER2ABENART EATPE EPeEPEIPPELE] 8F €

"attach-and- unlggglner main body 40A of the reticle carrier 40 is the

ID information, in bar code, of the reticle R contained
in the reticle carrier 40. It is noted that the reticle
20 carrier 40 may be made of a transparent member and that
the ID information may be recorded in bar code in an area
other than the pattern area on the reticle R, the area
including end surfaces thereof. Furthermore, it is noted
that as an ID reader, a magnetic head may be used with ID
25 information being recorded in magnetic tape, etc.
The carrier stock portion 38 is used to temporarily
store the reticle carrier 40 and composed of a plurality

of racks disposed apart from each other by a



mechani sm' for the sake of conveni ence. The open-cl ose nechani sm Légbf %§F6@63
the | ock 25 nmechani sm by using the attach-and-unl ock nechani sm and, t

t he open-cl ose nenber has attached to the carrier nmain portion, can
separate fromthe cover the carrier main portion holding a plurality of
reticles by |owering 2 6 AUG 2003 89 thesgpen-cl ose nenber by a
predeterm ned anount while the inside of the reticle port housing 122 is
isolated fromthe outside. In other words, the open-close nechani sm can
open the coverprdddthermiaidL!®l Sodiderid 4o lei Sedidhai ning the isolation
bet ween the inside and outside of the reticle port housing 122. After the
carrier main porti ommeOHAIMidtenlaf Hddsid 2®@tiLImwsde Ofo e eticle, has
been separated fromthe cover, the reticle conveying system64 that 10

i ncludes a rohkaitdataiblsheamy @srthdd@dbbkertvestias odpsketvansmposhtsyst em
conveys the reticles along a path indicated by an arrow A rn Fig. 11, and
stores them i rchamiets)cll@7staf e lporasiprs { notarsgporva)us nsa e bddy 12. In
exposur eapparatus nmain body 12. And a reticle |oader (not shown) 15
transfers Phe tha iof ebinsatdean site ref ithe EOW eeporns bin dnehaingt2@€) ea
stage RST. Meanwhile, after tasks of the retjcles such as exposure through
t hem has been HQUf sdEn3iR: RGP cohwiewed st ns e ol ef:J t hk-

reticles along.th th 20 in reverse bel ow t he del.i ver ort 142, and
Lhen the open e ESfh EdanhdT 1ot S C At aF TR ueh 1 That P B tomn i n
t he opposite qrder to .that descr.i hed ove So t the reticl are

encl oggd :n t%élerre‘%oltglles cazﬁ' 4 eJ'l s Oth Olftha#(?ba € ?%‘?i%}%% @sa?‘?}f er 140

stands by for r or. Vi L1 4, te t ret) cl are
conveyed fromsg%eéarcge{]isa% etths égi%gaéor hseé\lgle [ v@?éy %ee(;gr%)éf4@,‘yi%elcsﬁ%%
necessaryq 0 r, i i Rt ratiche, 1,.0n.

Furt herm)%g, vﬁﬂ%ﬁlﬁgﬁ icdcqael% FglatGaid 20%3%9%(’5}8{ g?goép%élﬁ]ogno%m eticle

may be conveyed REWREF NG GAIFfiRle MR LY tiPN 1R A egle fromihe cover
and the reticle stage RST. The structure of the other parts is the sane as

t hat of the fiwaflergnaedivntprdmiBye utidtg drheodd tdtapr apiyn system 1HbbwE t he
second enbodi nent, the effect equivalent to that of the first enbodi nent
can be obt ai n&gperBeg) dis, firest iRddes(rontsdiorwd iFOUMe aeta dwbstaratier 140 are
transported by the OHV 44 noving along the guide rail H provided on the
ceiling of 10 adndadingan byodi§V alRendmn daliddary sdricliel? and wia ehieshrie
reticle carriers 140 can be placed along the guide rail Hr is provided on
the reticle pdmttheusi myt12L BdiowRIRE afite & 3191t Thekdwy £0¢ ewicl e

carriers 140 can be _conveyed to the three posjtions on the deliver ort
142 from the flgér surface is most desirable Erom the yp

viewpoint of human engineering. For the same reason, the
in-out port 52 is disposed at a height of about 900 mm
from the floor surface.

20 In this embodiment, the side of the chamber 30 in
which the in-out port 52 i1s provided and the side of the
FOUP extension housing 20 in which the FOUP extension
port 60 is provided are in substantially the same
imaginary plane extending from the right side (the -Y

25 direction) of the housing (environmental chamber 12A) of
the exposure-apparatus main body 12.

The FOUP extension housing 20 comprises a chamber

62 as a body as shown in a lateral cross-sectional view



15 by the OHV 44, and so at nost three reticle carriers 140 can bg&placed
on the-delivery port 142 at the sane tine. Accordingly, in the seééndUG 2003
enbodi ment, by conveying individual reticles in the reticle carriers 140
onto the reticle stage RST one at a tine, the tine necessary for 20 the
whol e process of transport of reticles, whiosch tinme includes a tine for
exchange of reticles, can be shortened conpared to conveying reticle
carriers 140 one by one fromthe outside, and the throughput can be

i nproved. 25 ép gddit 6onInbepaushahbe rdebi,vaby vROkhel4dUirs ekt@visdes i n the
front side of the exposure apparatus which is in front of the optical axis
of a projectiporeptd¢ab gyaparabh andtwsholni)s isoarechedyt dilshesedD 16 2
C AUG 2003 91 while an illum nation optical systemI|IOP is provided behind

t he exposure appardiusdesheheethetnbecobeynng sppeemanan lbeedi ppatad in
front of the projection optical system PL. Therefore, a conveying system of
an exposure S5Am@panaths vppthespecer patrtcad beresedlas cohweyenigel e
conveying system by slightly nodifying. Furthernore, because the delivery
port 142 i3> dsspbeed6at 1a Asrghoedf thBbSut soebewnf Aonftie Bl-ooFhsupfate, an

oper at or nanuallé can carry a reticle 10 carriers 140 into and out of the
del i very portof4bhangeEishft SBPBSYoREi FiYShs§Maldo IPFoNERe thiceMBSTt of
human engi neerjng. A third enbadi pent , a_third enmhodi nent qof t

present inven?#%gel@e I b1 agstggbiagﬁgbgmpﬁiFheréﬁéﬂé @ec@5r¢F§sg%12 to
14. Note that thg ﬁggeoele nts as, ar e%uivglen% elgnen s.to, .those of the
first and sec%ﬂd % Phents®a 8WF5pF8§S t 84 8§ Rg Ak §?ﬁﬁbﬂ§, and t hat

Do Ohe" ScuSEELAE 075 ey LIGHSCE! FE! Bl LLcbS HLCSRILALL 25 0 12

10 6. A FOUP stage 68 on which a FOUP 24 is mounted is
disposed in the space surrounded by the diaphragm 66 and
a side wall of the chamber 62. On the FOUP stage 68 is
mounted the FOUP 24 carried in through the FOUP extension
port 60. Note that the FOUP 24 contains a plurality of

15 wafers such that they are spaced vertically apart from
each other by a predetermined distance, has an opening
made in only one side thereof as shown in Fig. 6, and is
a open-close-type container (closed-type wafer cassette)
having a gate (1id) 25 for opening and closing the

20 opening. Such a container is disclosed in, for example,
Japanese Patent Laid-Open No. 8-279546.

To remove a wafer from the FOUP 24, it is necessary
to push the FOUP 24 against an opening 66a of the
diaphragm 66 and to open the gate 25 through the opening

25 66a. Therefore, in this embodiment an open-close
mechanism (opener) 70 for the gate 25 is disposed on the
+Y side of the diaphragm 66. The opening 66a is made in a

position facing the FOUP extension port 60.



| it hography system 120 of the third enbodinent; Fig. 13 shows a p'z%”AME%a
of the lithography system 120, and Fig. 14 shows a side view of the

| it hography system 120. The |ithography system 120, as a whole, has the 25
sanme structure as the lithography system 110 according to the second

enbodi nent, but is different in the followmg points. That is, in the

| it hography system 120 an 2 6 AUG 2003 92 environnmental chanber 12A of an
exposur e-apparatus main body 12 has a sticking-out portion 13 forned on the

side thereof in the ppfdBeddON cihled e UpReTosel {1 ACSs Ofmd Beanism
sticking-out portion 13, as shown in Figs. 12 and 13, 5 is disposed an

delivery port 742 Orapisdn 16T eSe madnisd © $26v1i@ss Wibh as meSkagO&hafFHers
can be placed along the guide rail H. And in this case, reticles in a

carrier main panktiran thatgdtse ca8 riledrdtoo tihe detuweryr post¢hddPcand separ at ed
froma cover thereof by a open-close nechanism 10 (not shown) are conveyed
t hrough the +ta@inetsiacand dhis SR extenseyn(pot tsledwn o af rethe chatst ore
porti on above the FOUP extension port 6b. The structure of the other parts
is the sant agi-hd@theofgate 23 thog@wrprsd s3nd eed d99d dey otk ngpen-thessecond
enbodi nent. 15 By using the |ithography system 120 according to the third
enbodi ment, t HEEFFEEm etfli il E T30 HRRNRET tde &R ohid eh®BdP Fefe can be
obtained. In addition, because the length of the jnline-interface portion

18 can be shori%nedi® t9F Tt ptd mtS t HFOIaR PP PRI PSRRI b5 D t hat
amount. A fourth errbodi.m::ncﬁji N§<t (%fou#th enmbodj nent t he present
i nvention wi| ISSSESE 1D Het S Wi th TBIEIeTR & o 214 EPED 158, Not e
that the sane.gle 0 i val.ent 25 el S t f e first
and second errb[\godi %%729524?% arr{e%‘raée][g%n]talelgé]by He IE%FW%E s@é % s?ag%dg?#a% %%i ef

or no_ desgpi PLiANSANOYIoL Nese ! SNl dy nbe present ed. nBiidy 1A Shows a

pl an view of a |l1thography system 2 6 A 93 130 according to the

fourth enbodi BRttefNthd £ixdPBShWE Spdh oy se£vOfcide thd hgs apby
system 130.

surrounded by the diaphragm 66, etc., is not left open.
In the +Y side of the open-close mechanism 70
inside the chamber 62, a horizontal, articulated robot
15 (scalar robot) 72 is disposed facing the FOUP stage 68.
The horizontal, articulated robot 72 (hereinafter,
“robot” for short, as the need arises) comprises an
expandable arm 73A, which is rotatable in the X-Y plane
and which can move up and down in a predetermined stroke
20 range, and a driving portion 73B to drive the arm 73A.
Next, the sequence of removing a wafer from the
FOUP 24 on the FOUP stage 68 will be described briefly.
Note that although a main controller (not shown) controls
the operations of various elements in the below
25 description, description regarding the main controller
will be omitted for a simpler description of the sequence.
After a FOUP 24 carried in by PGV or AGV (Auto-

Guiding Vehicle) is mounted on the FOUP stage 68, the



The 1ithography system |30 according to the fourth enbodi ment, as2seRug 03
Figs. 15A and 15B, is of a left 5 inline type where a C D 16 as a substrate
process unit is connected~to the left side of an exposure-apparatus main
body 12 and which is different fromthe type of the first through third
enbodi nents. The |ithography system 130, gg shown in Fig. 15A, 10 conprises
an exposure apparatus conprising the exposure apparatus nmain body 12, a
beam mat ching-unit BMJ and a | aser unit 14; the C/ D 16 connected through an
inline wth th@Ub?éEa?éd%OistB@i@éﬁoiw €happyr aikecion B9dw k3igqand a
reticle port housing 122 that serves as a mask 15 transportf-system housing
and that is ceserehedmt gnoeashbha)frant end gbubrhedriighbusheed abatinet
exposure-apparatus main body 12. In the |lithography system 130 according to
the fourth embhdi deaphraomt 66 kef hsend akephehkr aditasndesofinaide the

envi ronment al chanber 12A of the exposure-apparatus main body 12, the FOUP
ext ensi on porfFOBD by digphbigdcabsanbekphkt opkEnabgutf@e®@mrher gmtehe 5f lisor,
which is determ ned fromthe viewoint of .hunan engineering as in the
above. Thé i nepdeedtrlbiarésoberhuseninsddreiihal cohabper 622Ahien 25 whi ch
the FOUP extension port 60 is provided is the sanme as that of the FOUP

ext ensi on housifaanBesenofi §heesrape ivt LBEeCpbrt RédSi A§ the, dASPSKEER in
Figs. 15A, is_provided with an delivery orh 142 on mhicg t hree 2 6 AUG
2003 94 reticf @%Yr?%ri%ﬁﬁé SgaﬁaEPanHEaF &r §PAE§cANf NN BREEs S1de
constituted bg a_SMF (Standard Mechanical Interface) pod, can be pl aced

al ong a qui de P%F?O f as a first railway. The height of the delivery port

142 from the floor §s,5 algo gbout,900emshiehohe ot Lacfekeripgd from

t he vi ewpoi nt of human engi neerr ng. can carry-reti rriers

140 fromand EﬂetQSeHEEi¥§émeHBEr16?itBB nghLE?BsetR@cﬂ%kﬁ%ﬁr¥ggoag 142

is suitable for an operator to nmanually carry reticle carriers

transported with PQ¥ex€] CaccbF@mgNdot €nel Act§he 68SE, wage8C8BoLR EbY. 15A,
a guide rail Hw as a second railway along which the OHV 28 noves t hat

serves as a sipeoadcesstingtheansporBasyst amaad vhatieanveypyFEOWRB s 24
containing wafers to the nount stage of 15 the C D 16, and the guide rai
Hr al ong whi cirihen@oddioovesdBt hat ther veboais7a.f That d¢ei | thg- brangpart
system and that conveys reticle carriers 140 fromand to the delivery port
142 are di sposeddpavan| ep suckaghhetpbt shatheheerking3porcehohe(ceiling
surface) of the clean room 20 In the |lithography system |30, a robot (not
shown) tR& tiapsFeed lwamegnbéb%@ﬁfﬁﬁetpng?décgﬁSﬁﬁé enp 25 gREtachaf er
| oader system 76 insjde the environnental chanber 12A o

f th

exposur e- appaPata¥ FBenvwsbaYy 12naFB6Tt FahsFePs RBFePQtEQPWBEnFQUEC@ﬁi4
i nside the FOUP 25 extensjon port.60 and, the er .| pader t 76.
Furthernore, the ca Tt %% ngﬁbe?%nPBftéo?efgél8fcg$?i5?8¥ﬁ0?2;rried to
t he delivery 2,18 s8¢ Led Erom,i §ACONEL LRcLhe,Sa0R ey as in the
second 2 6_§§§§5%§3a§§ enggé?negt, agg a rét%cPe convey?ng gysten1(not
shown) that ipghudesqa; £obelohNeheShavay, andresr (€5s28AcNHS kbr gagport
system conveys a plurality of reticles, or a reticle, inthe reticle
carrier »40 atRBgwardathounted on the arm 73A. Then the driving

portion 73B contracts the arm 73A to take the wafer out

of the FOUP 24, and carries the wafer to a predetermined

position (indicated by an imaginary circle W4) of a wafer

loader system (described later) provided inside the

25 environmental chamber 12A of the exposure-apparatus main
body 12. A wafer is conveyed by rotating, extending and

contracting the arm 73A. Accordingly, in the side wall in

the +X direction of the chamber 62, an opening 62a is



5 indicated by an arrow B in Fig. 15B, and stores themin a reticl @gShot €003
portion  (not shown) inside the exposureapparatus main body 12. And a
reticle | oader (not shown) transfers the reticles between the reticle store
portion and a reticle stage RST. 10 Meanwhile, after tasks of the reticles
such as exposure through them has been fingghed, the reticle conveying
system conveys'the reticles along the path in reverse to bel ow the delivery
port 142. According to the |ithography system 130 having the 15 structure

descri bed abovgadé ot thepsadet&easn8dageWyhb, t Begseappdt eBHOdiABNE rohhe
time necessary for the whole process of transport of reticles, which tine

i ncludes a tinehéoflexchangeaocé, rehdcinstheapitie shdlt esedheonpared to
conveying reticle carriers 140 one by one fromthe 20 outside. Therefore,

t he t hr oughputeraihr tremémpa bveldambar atiddt FanjinpethbeasepehéndebRaer ynport 142
is provided near the front end and on the right side of the

exposur e- appareRernimmi oty nadewnhohoperaticonapbterfhamingetakeonthati on
optical system|OP, the reticle 25 conveyi hg systemcan be arranged near
the delivePy piafen out TperetereOUR &bnvelingesyeseribedahabrpeosure
apparatus of the prior_art can be used as the reticle conveying system by
slightly nodifying. ReECHINGG D3RS 98 Algifin Endodhamper Nekttha fifth

ereirent, of NS BISSSPLCLOVERD! PR WALl e, deper)bed below ul b refgrgnce
cLoTNLS Lo. Uhase: olndhe ILred epdkLoucihenbodlenl s feco opTESR) £, b

the sanme synbol's, an rief or no descrip

will be prese eyl 0, Vj ; ith t 150
according to ?ﬁgﬁf?¢1%?%jéékﬁﬁe%gfﬁgﬁéaﬁfg#ﬁ%%ggé %%gglgggaﬁg%Eﬁgéig§70f
the |ithoghaphyo Sysd eMdbht Theadd tHO95RPMY: i Sk &?911@% 8£ "ol shag the

same structure as the |lithography system 130 of the fourth enbodi ment, but
is different igrd herdodd owrdeh PRI thS . mdend hatads, 26 dheshbhRoghaphyssystem

150 a concave is fornmed near the front end of the right side of an
envi ronnent al Thambed, 1A tHe are EXPOS U £- Blppac béars nedm, boadyuilde aadion the
upper surface of the concave, as shown in Figs. 16A and 16B, is provided an
delivery port Hw as a second railway extends in the direction (the Y-
direction) perpendicular to the longitudinal direction of
15 the exposure-apparatus main body 12. From the guide rail
Hw, an OHV 28 (a second ceiling-transport system) is
suspended and supported that moves along the guide rail
Hw and that carries the FOUP 24 containing wafers.
In this embodiment, the OHV 28 transfers the FOUP
20 24 containing wafers from and to the mount stage 26.
Referring back to Fig. 1, on the right side wall of
environmental chamber 12A of the exposure-apparatus main
body 12, a display-operation part 74 having a monitor
display, a touch panel, etc., is disposed at a position
25 corresponding almost to the height of human eyes.
Inside the environmental chamber 12A, as shown in

Fig. 3, are contained an illumination optical system IOP

for illuminating a reticle R as a mask with laser light



20 192 on which three reticle carriers 140 as mask contai ners can be placed
along the guide rail H. The structure of the other parts is the S8mAUGII
that of the lithography system 130 according to the fourth enbodi nent.
According to the |ithography system 150 of the 25 fifth enbodi nent, the
effect equivalent to that of the fourth egBodi nrent can be obtained, and as
obvi ously seen by conparing Figs. 15A and 16A, the footprint can be
reduced. 2 6 AUG 2003 97 Although in the second through fifth

enbodi nent s, éﬁlaé&eﬁhabﬁ?heﬂﬁéegeﬁﬁoﬁhtbﬁiﬁérﬁh@& BRUN RORLigr1gepar at ed
fromits cover, and transferred to the reticle store portion or the reticle
stage RST, thetggerRST &8I & RapRrktagecdbahbBilagntheheetregliesemry be
transferred. In this case, when the carrier main portion has a store rack
for hol ding appbiicativy optietilckgstetmhelLcanr wvaferashaper Ws@nacam be used
instead of the reticle store portion. It is noted that only one reticle my
be cont ai ned subshratl® shagéetommomepont Koll. tNbrdomensivhehoddiingr amai n
portion may be filled with inert gas such.as helium and nitrogen or
chemical | Y cleafedry-a5ra(eustoptaunpdvafear oaadesdr syessmt Aan BUF, thei ch
is especially effective with an exposure apparatus using exposure |ight
havi ng a 15 mb%%?ength of 180nm or |ess. The housing of such an exposure
apparatus, in which housing a reticle stage RST,is_provided, includes a
transport path fronf4%e tBFreEPORRFf 5Bp?gﬁﬁu§eb5F$P@angrBﬁ?ae689éPrF6 t he
housing itself, and inert., I,S ppli,ed to the.inside of .the housing. 20
A sixth enbod?%%%fatR%xT?lgaé?QYhfgn888i ﬁ?roPn%heiﬁrégeﬁF fnvention will
be descri bed i e Fi o] te_t ; sane

el enents as, %?AQ%%¥%% e%%ggégﬁ%ans?o%g?Roéé %fsgégpg?{sg 2%%8 ?%ent are

represenyed by.Lhg RAMCCZPaBYEDGkSpoIRY LBRLT keheol AR PRSCKLA! Laascabout
1 b d. Fig. ~17 he Sch

these el enents wi e presented. ) shows t ematic, oblique view

of a |ithographyysyg}emmdoPneh the ékgbbuegbggba_@atugcggrekng 2 6 AUG
2003 98 to this invention, and Fig. 18 shows a right side view of the

| i t hography sysiemid§otypAS seen &8 thesenhigg-stéppekit hogeaphyesystigm 160
is characterized in that in place of the reticle port housing 22 of the
| i t hography sgSTehs used which is capable of being driven finely in
the X-Y plane and also being driven in a predetermined
15 stroke range and in a predetermined scanning-direction,
e.g. the X-direction or Y-direction.

On the wafer stage WST, as shown in Fig. 6, a wafer
holder 100 is mounted, and holds a wafer W by vacuum
chuck or the like. On both ends in the Y-direction of the

20 upper surface (wafer mounting side) of the wafer holder
100, as shown in Fig. 6, a pair of notches 102a, 102b is
made into which individual pairs of claws on the ends of
a stage-transport arm 98 and unload-X-axis arm 96 can be
inserted, the notches extending in the X-direction and

25 having a predetermined depth.

As shown in a lateral cross-sectional view of Fig.

6, the wafer loader system 76 comprises first and second

Y-guides 78, 80 that extend in the Y-direction (the



5 10, the reticle port housing 22A is provided as the nasktranspg%t-ﬁ %@ﬁm
housi ng. The |ithography system 160 is arranged in a cl ean roon1havﬁ é

cl eanness degree of about class 100 to 1000 as in the above |ithography
systens. 10 Fig. 19A shows a schematic, | ateral cross-section view of the
reticle port housing 22A, and Fig. 19B sheéws a schematic, |ongitudinal
cross-section view of the reticle port housing 22A. Fig. 19A shows the
crosssection taken along A-Aline in Fig. 19B, and Fig. 19B 15 shows the
cross-sectionlatenglBdBrkcReéonniki @igl94) hn the b&l ewdet heheetsiiclee port
housi ng 22A will be described with reference to Figs. 19A and 19B. As

obvi ously seenlbyeconpaniimgeFigseri@heapdrt3Bnwilth EngidedAhand 4B,

al t hough basically the reticle port 20 housi ng 22A has the sane structure
as that of thenvérppmenpait chenbemngl2?, anbetheti elre ppecedoapiamg Z2An s
different in that a direction change unit 112 is provided inside the
chanber 30 ascéfb fbhsrngnanbet Kadizegthepw andcendriovdded 8By thatr dsspar ent
menber is made_in the side 25 of the chanber 30 opposite the carrier stock
portion 38 |Rl&ABIAspRPHCehBBErPNERPLLIERE Aépi ¢he Leripel ddrecéden o Figs.

5A, 5B) | d k,container. It i ked that g |abel 161 (ref

Lo Fig, 21B) £13" 6O AUBRI0BES00SHERRAZORD] Bl°: L BRRREEORRC OREEr ARG ICRD
ticle Rin gh ticl ol i ttach t he si f th t

i n body 40ATGRFERCG: B F4Br o9br sBioTEARY FOSHORS TRoo0nas BETAG 2

referred to aﬁnfo%ﬁb€kaﬁgépgﬁggu§dgtahg pRLed thal Whﬁﬁéggl%Berator

manual |y carrires e ret carrrer havi ng such a surface into

the apparatuschhteughcbheai Dogut tPAhkpagt-Lhilke preferable to put the | abel
surface to face the front so as to be able™to performthe carrying-in

confirmng the 10 C@ﬂt@Hé$u?ﬁekh§ukﬂQ@é-oﬂstﬁerﬁiﬂkt,YLQuEBES78Udei"Ent,
as shown in Fig. 19B, reticle carriers 40" are stored in the carrier stock

portion 38 sughitibat shabel msuntadeshtbar ¢ef di-aeent Beosgdenal r-ghitiee 78
chanber 30. The window 41 is nmade in the 15 portion of the chanber 30
opposite the babel lsneéacrobbrt heoteshole) carr tees 14Re(r endcke calbikers
401, 402, 403y. Therefore, the operator can confirmthe contents of the

| abel 161 of ¥ashisftaehéer8bi tbeféuedi ensthelsldder 843, stored in the
carrier stock portion 38, through the 20 wi ndow 41. \Wen the | abel surfaces
of the reticle carrPershaot¥nsifie ¢haPei tefst 8ékepdpt Fof-38)faéethRe wi ndow
41 as in _the above, %he | i

d 0B i ds to.th ticl t h i
o e 28R Gt aens R R e R b hea 58 GhIPREE FREOL USRALATD
th hanmb 30 Wi , t qof . 33A t he, r.obot , 32, d t
b onoaad | Tarhbhl 88Y \EDUGERRL-AT HhE RLIMIINCAY | AR iBRThEE BRGLCENNTY
i di d 4 i i ah AUG. 2003 .1 i i :
st tre B8 pbREr £58LAN Bxb3fadB BMhrn 8of ~Wiri EN0F 51 W8 ALLBEY! 90
si deval | in thge+X di pe&hLORNAS whDENCAARDREYA0LpTHRIOHLEAL ahi @n- change unit

112 is supported by a support nmenber (not shown), and conprises, as shown

predetermined stroke range, and a driving portion 89B to

20 drive the arm 89A. The robot 88 transfers a wafer W from
and to the inline-interface portion 18. Therefore, in the
side wall, adjacent to the environmental chamber 12A, of
the body 19 of the inline-interface portion 18, as shown
in Fig. 6, an opening 19a is made, and in the side wall

25 facing the opening of the environmental chamber 12A an
opening 12c is made.

On the upper surface of the second Y-guide 80 a

slider 90 is mounted which is driven along the Y-guide 80



5 on a larger scale in Fig. 20, a turntable 114 on which the reticleg ayg 2003
carrier-40 is nounted, and a driving nmechanism 116 to turn the turntable
114. The turntable 114 is constituted by a di sc-shaped nenber; three
support nenbers 118a to 118c sticking out fromthe upper surface 10 thereof
are uniformy arranged along an imaginary gg rcle such that the distances
between them are substantially equal, and support the r~ticle carrier 40
frombelow The tips of the support nmenbers 118a to 118c are in a spheri cal
shape, and eagly retliigledrCaidtioy “thamdWieedTHd rNoWdar -Haner shenedy hol es
(not shown) made on the bottom surface thereof, which holes are arranged in
t he sane posi tixd@alt abdleatdzon sap ridve dedpreT ttherdlade118n, to 118c are. That
is, in this enbodinent, by the three support nenbers 118a to 118c engagi ng
with the circul ar-cdmnet2@ XrapedehdlZes a tllvad-et-Hacdis @amr i%r a4 ian
positioned and nounted at a predeterm ned position on the turntable 114.

| nci dent al | y, valoggpdraxsts @emurtd ¢fret mrawtdas & hedr rdme 0L ey Hye an
so-cal l ed kinematic support structure where either the turntable or the
reticle ca?ri @&P-RHeyneBovgRea tspidiideamashaigst oot dhpviheriaiclisdigihed has
Vshaped or circul ar-cone-shaped hol es engagi ng with the spherical .

protrusi ons s8°¥&Lt &is@pgdieathd e dchthntomars dieng the Xmayits3 101

Additionally, in thi eg?o%inent“ as sh gn,indEL%, 19B, the OHV 44 as a
cei l i ng-transport sgzlﬁe CeAaAs AS s 3™ g’ti &% CaEerY4d o WHEWEA T very
ort 42, the |id 40B,of ich faces . nwards tgo the retjcle rt usin
22A. 5 The st P\ﬁ’(‘:’teﬂlreé’st’ofs\ﬁ{]lﬁg S'teﬁgll’ané‘lsg}vr\gﬁiozc éjwt e & é]lmcaé)saq%q‘r?osogoof tge

LLhography Sylagldr hetlon ! e JBRLRAGOL: 1 d 1lhOlr ALY SYPUSMMe e —

transporting a reticcle w be described briefly, systemis according

to the sixdh erbedinRnt oFavingd xi-ke iHe AOVR SHHA UL i ddiislted hg, @V 44
transports the reticle carrier 40 containing a reticle to the delivery

port, nmade inikBgieirki ngnef olhe iretriel.e pard usidg AdAna antdihgy gui de
rail Hr, or an operator manually carries the reticle 15 carrier 40

contai ning a pekiiclient wadgh trleeeciin-ioui-prersting? dos itthemarindicatitby34. In
ei ther case, the robot 32 stores the reticle carrier 40 in the carrier
stock portionaascdndi Agneo % pnedetlsomcaghkdet tafngnovand heemidedh ldni sies. 20
Next, fromone of the carrier nmount 34, the carrier stock portion 38 and
the delivery poPtedetegRéngdmraBacof Neda tdisotl ogzlingamsisdrts.candheount s t he
reticle carrier 40 onto the turntable 114 of the orientation-change unit
112. Fi g.121AS$RERs tERE SBPETe 2FAPE tife HSPIOSEE -c Y i3t 143 Mas % been
nmount ed on the Eur t%bl e.114 R‘)r/ t he arm, 33A. Nexth,ﬁ t he driving nmechani sm
116 turns t he WPUPACARTE*$84 3R S8 5186 19&Gr &&s Thf (he WeBI VSRS ran

s o Saifkanet Ml LSt e DR, Lok O o to 6l S0 1ty o 2 ©

AUG 2003 102 40°Taces T nwards t he reti cl'e po ousing
ey o LecPRgReIpot IAGHCAMLAOEND ) Spetifhus HhRDSN ] 1218 o Lo
the stage-transport arm 98 in a movement plane below the
20 movement plane of the load-X-axis arm 94 and also capable
of moving vertically in a predetermined range.
Furthermore, above the first and second Y-guides 78,
80 inside the environmental chamber 12A a diaphragm (not
shown) 1is disposed, and in the space above the diaphragm
25 is arranged the rest of the reticle conveying system 64
(other portions than the above open-close mechanism for

the reticle carrier’s 1lid). The reticle conveying systemn

64 is obtained by partly modifying a known reticle



5 the reticle carrier 40 fromthe turntable 114 to the rack 54 for 2¢ 4,
transferring a reticle to the exposure-apparatus nmain body 12. Next, in ?I.FQUB
same way as in the first enbodi ment, the | ock nmechani sm 40C i s unf astened,
the Iid 40B is separated fromthe reticle carrier 40, and the 10 reticle
fromthe reticle carrier 40 is transferredé@nd stored into a reticle store
portion (not shown) of the exposure-apparatus nmain body 12 by the reticle
conveyi ng system 64 including a robot (not shown). And a reticle | oader
(not shown) traorsfeytng heysedm chevingmhdessmei steudbuséose poretopler
directly fromthe reticle carrier 90 onto the reticle stage RST. As seen in
t he above descrogdeonsysten|didhobrsepdyisysfem dodmphe, egppsne ecappaeatus

t hereof according to the sixth enbodi nent has the sane effect as the first
20 enbodi ment .Lavbd-e@ver ,\No n Thed 63 &6 hardbdds nePatenheAppbbtaBlohr ansfers
the reticle carrier 40 between each of the carrier nount 34 having the

i n-out port 5XMoihdTatt? efarpbkatprn | dnt a8, Felpruane 4@t i ¥299) port 42 and
the rack 54 where the reticle is passed to.-the reticle conveying 25 system
64 for conveyiGRFITCRIRAEXPoRER Eppart L3 fel PS B 1D, thaddbaee
orientation-change unit_112 havin he turntable 114, on whjch a reticle
carrier 40 is =l i %@Q%iﬁ‘?‘\é%@n fRPahi 3m HakeRs APbbiaRbiPh #he

f h. i ngl whi f ing.th
etiel o car i PR TP ACEI Y o Bt LS (A UR [ haP R
portion 38 and Lhe delddefdnOld (ados 10e ALk 2 StlgeLo00L Gasgpunts the

reticle carrier on t urn and turns e turn €114

through 180 degriees; M drddies SHA NI dich rchan:sm 4 1pstied ! el hhe, 408 of the

reticle carrier 40 faces the sidewal | in e +X direction o e chanber
30. Therefgre, aftemnd:tg changpfatardend Atdrexgdsutd £@lhs be easily
separated fromthe 10 nmain body of the reticle carrier as descri bed

above, and thad®irdirey Rearhhe @asidimgras sadh & cmppdeat e icde €asrier 40
to the reticle conveying system64. Therefore, in this enbodi nent, an
operator can rematiyreatesciiied ebale walkt iles dédscitloed hel@ppar at us 15
through the in-out port 52 with nmaking the | abel surface face the front and
confirm ng theafmmeams i e |Qbf@cusimg theinky it @ ceaféercagveninge
stored in the carrier stock portion 38 such that the |abel surface thereof
faces the w ndRIWENRCHIRNdhe MRS hg AL Provted- 20 It is noted that in

the sixth gnbodi ment,. al t hqugh when (,%% thf OHV 44 transports_the reticle
carrier 40°to the déliziry tg%rt"pé?f,at(l NGl T ARYF I the'd i er st ock

ti 38, 3) 0t . / ried i 1 h the in- 1 2, t
g?ir eln_?g_ti onsaor{fq“i(gnl)eqﬂr eftr%eillgnal::lg{rere_il jt a%eu r%rQJﬁ%rll s é?rg%rcgﬁir%m?_rﬁ/%n?:;%n is
not limted tqdRhat U@tdé%ri‘%@. ate | easi 008 Qlad W1 ditodgd 4 hdfig above,

the orientation of the reticle carrier 40 may be reverse to that 1 n the

si xth enmbodi MRint N XA €, sHdwr)N&on i 1 MGLANTE D4 Hd &0 afd Pl the

reticle carrier 40 is reverse to the above when the OHV 44 transports it to
the delivery pardmedds tie tHBel3A Gisdransien, tdesdetptcldn casga i from

the delivery port 42 to the rack 54 not through the 5 orientation-change
unit 11 2.20n add tiaom ddrecpadsidrd ol Mhésee dnniet tord efdmlatd aniofenge unit 112 i s
di sposed is not limted to the above. For exanple, the orientation-change
unit 112 nay esdisigosian i mliswe deld wdrey gaore s tte ddwciOit dein of
ON/OFF operation of vacuum chuck, etc., upon the
receiving and passing of a wafer will be omitted.
It is assumed as a premise that a wafer coated with
25 a resist has been conveyed to a predetermined position
for receiving and passing, by a wafer conveying system

inside the inline-interface portion 18.

a. The driving portion 89B of the robot 88, by



10 mounts the reticle carrier 40 on the turntable 119. In this cas2f MGH03
after, the nounting, the orientationchange unit 112 can change the
orientation of the reticle carrier 40 to any direction, if necessary.

Mor eover, the sixth enbodi nent described the case 15 mhere, in either of
the OHV 44 transporting the reticle carrign 40 to the delivery port 42 and
an operator carrying in the reticle carrier 40 through the in-out port 52,
the orientations of the reticle carrier 40 are the sanme predeterm ned
orientation, shesfdihg éﬁha&bﬁﬂrget@ﬁgweﬁﬂdtB@t@thﬁ@t@hboar&n@9@n
orientation that the reticle carrier 40 takes when it is placed in the rack
54 so as to sppacatetfintot brel bddg0BIi sfkanvNinaifdewhater fhasegortt ibhe
relation, the angle (specifically 180 or 0) is determ ned through which the
turntabl e | 1418 sthpdpagkrdth@Soplontugs, 12hi, s1Pavent thati $tnats bileickeed to
that. For exanple, in the case where an orientati onchange unit conprises an
orientation- de¢kevi the neghani nhelddetest prgdeherninedt pbsdnioh blyeareticle
carrier 40, a 2 3 AUG ?003 105 driving nechani sm may determne the angle
t hr ough whi chhehdingrmembes (nati shpynit eNexbassleodriMandepection BEBult s
of the orlentatlon detection _nechani sm FI% 22 shows a schematic view of
an exanpl e of Lhfterthatarrol98 ERakgeehpt ThenBrEsEng such an
orientation-detecti gn nmechani n1 This orlentaébon change uglt 112

conprises a square- %b%?e the HlePﬂ PabFECR1 BrnQYeﬁ EERILRE PBFNt abl e
114 d t t det egt h 162 d.of th
Upper surf aceSIRE: ?ﬂ?nfsﬁﬁ 35 RTH UG 0l f R i febe <P 58 W
118e, 118f, d f th
€ iﬁ@@e@rftaEBaPQS a@%ﬁﬂogﬁhlké?gﬁaﬁg EHG1MF8§$ﬁ§§rE§E%%% €

turntable 11 SO as to be sp e sane e apar

four suppert W?”@ﬁifeléﬁg 1448ey-318E, + 1184 §9rﬁbb2§ EBVEEE BekAtIoAf an

i magi nary square snmaller 15 than the turntable

orientation- dgﬁ@g&é@gdnpghgﬁl§ﬁhé§3aggnpgh§e§2three reflectlon type
phot o- sensors, e.g. photo-coupler, 122A, 122B, 122C, which are arranged a

predet erm ned di st anceNnapay t théeodr eachgopbetioR08ABr Bbweke €REr hem 40A
havi ng a shape shown in a plan view of Fig. 23A is suitable for the

ori ent ati onchamgehani thél@afshowa pasbsed. £28m Ahtheugh8Bhi sor éhieclleadarri er
40' has basically the sanme structure as the reticle carrier 40 has, a
protrusion 12%Aax194Bab1e482i sNokeprbetdeleonaéachcan ahseebdi Phesent sides
fromthe |lid 40B's side of the carrier main body 40A, each of the

prot rusi @¥s h%Qlﬁ@esh%@@aﬁf?é#ﬁytﬁhéesaﬁe VeH@VﬁrﬁsmPﬁément of the
orientation- dgt tion mechan L nb 62 and being | ocated at 2 6 AUG 2003 106
a position tha?2Aoir &b B%B Sifé'the orientation detection mechani sm 162.
On the bottom surfage of the [ £ ticle arrle gs shown 23B,

ci rcul ar-cone shape Tt e hiZ% diﬁ8% iﬁgc iggaaare fRUg | bﬁlgggane 5

posi ti onal relatign speLbe LoursypBAr | pneaRer eéi}?%ﬁé%lgaléff&méé%g are.

Accordi ngly, support ne ers engage with

ci reul ar- conesbapedo hol g5 1288, (A28Dend28p. o128Hag0Lhb ke aticl e

carrier 40'is positioned and nDunte at a predeterm ned
20 carried to the position indicated by an imaginary circle

W3. Until the wafer has been moved into the imaginary
circle W3, the load-X-axis arm 94 stands by in a range
where it does not interfere with the wafer in the
imaginary circle W3, for example down to the position

25 indicated by an imaginary circle W8, and near the
position indicated by an imaginary line 94’ . Next, the
up-down-movement, slide mechanism (not shown) drives the

load-X-axis arm 94 toward the position indicated by an



10 position on the turntable 114'. In this case, the reticle carrie2644UG 2003
can be placed on the turntable 114" in any of the four orientations, iri
three (first to third orientations) of which a protrusion 124A, 124B, 124C
faces the orientation-detection nmechanism 162, and in the 15 other (fourth
orientation) of which no protrusion faceseéBhe orientation-detection
mechani sm 162. An opening 126a is made in a position on the protrusion 124A
opposite the photo-coupl er 122A when the reticle carrier 40" is placed on
the turntabl ejhidinkfy2@ihbe oliirr ghdopilarkat i@natar eRBAAGNL LR res tirRde in
a position on the protrusion 124B opposite the photocoupler 122B when the
reticle carri @afé@” si gepktacednan thiee cenitetrablee wkké' the tdiawsee@dhe
orientation, and an opening 126¢c is nade in a position on the protrusion
124C 25 opposivedtHeaghet @reod esud220 el ¢ heoiretide ewtahr eachd4@thex .

pl aced on the turntable 114" in the third orientation. Wen the reticle
carrier 40' is placBdeonthheup-2ognAGvaeesdti0zltidenmaichenisd drdves
control l er_ (not shown) enbedded in the driwving mechanism 116 can find the
ori entati oh ofhehéopdr¥chreigarrimeP440pvardshé oruthcamaderido be eReSachg
via the orientation-detection nmechanism 162 whet her only the 5
photo-couplerfIQ?Ataétéeﬁg’VéFVéétéébﬁﬁgﬁ@,tﬂhé@ﬁeﬁoéﬁr§"ﬁﬁéspﬁéﬁbf%bupler

122B detects reflected |jight, whether qgnly the photo-coupler 122C detects
reflected IigHPFethﬁﬁthgrWﬁgeﬁhGFB-égﬁBI@F Eéﬁéﬁgstpéﬁﬁgcggﬁ RS

Th f , the driyi hani 116 he 1 i, i f th
oti ol o carri 8Ftagt PY DBUBARrBole PBE Bals, o 1PRE aT e RS KA Ack 54
by rotating the tPrBEaQAf%§§4£hé LOHIP 05, 5904480, 00279 %Spﬁﬂgkfg ngthe
detected orientati on of ereticle carr|e$ 407, éeven If ? e orientfatiron of

the reticle canliehe4lp-8LNLABVERER ! BE ide! MLeRU RN #avedl Ghe IS
random Accordingly, no restriction needs to be set on the orientation of

the reticle caphiek-4QisUpem bhe feam ¥hagpbBithbn ofr emer kedgtihatryal t hough
t he si xth enbodi nent described the case mﬁere the front-open-type and

seal ed 20 typeinet bdleteathkeelodding peedtasna inesdkatedt diyner solHids
invention is not limted to that. A seal ed-type container nmay be used such
as a SMF (St amdar dnMec¢hganiecallnl nhesf seg) poe, watiiech Wi sededersi ibe i n t he
second to fifth enbodinents. 25 In addition, it is remarked that although
t he sixth enbpdeibaondésdicbegdt ke easdmagdnervheigcilen?at.i onchange unit

| 12 is arranged inside the reticle port housing 22A, this invention is not
limted ti® t hat. Theéftey ghaukradoid—-axis arm 94 starts to move toward

the loading position, the linear motor or the like (not
shown) moves the load-Y-axis table 92 to the left end
position indicated by the imaginary line 92’ to prepare
for transporting a next wafer.

20 d. After the load-X-axis arm 94 reaches the loading
position, the up-down-movement, slide mechanism drives
the load-X-axis arm 94 downwards, and the wafer is passed
from the load-X-axis arm 94 to the stage-transport arm 98.
Note that the wafer can also be passed to the stage-

25 transport arm 98 by downward movement of the stage-
transport arm 98.

After the end of the transport, the up-down-

movement, slide mechanism starts moving the load-X-axis



208 orientation-change mechani smfor changing the orientation of the 6
reticLe\carrier 40 (or 40') may be disposed on, for exanple, the CHV ﬁ% #@P
transporting the reticle carrier 40 (or 40') to the delivery port 42 of the
5 reticle port housing 22A. Fig. 24 shows a schematic view of an exenplary
OHV conprising such an orientation-change ggechanism An OHV 44' in Fig. 24
conprises a slide-turn nechanism 163; a cylinder-shaped belt support nenber
132 attached to the 10 rotation axis 163A of the slide-turn nmechani sm 163;
three belts 134hangitR@aifd@me RalitriPRedi JRERE L34 B AdAshi ng
menber 136 provided on the | ower "'ends of the belts 134; and & pair of claws
138A, 138B thatinar @4pr @ geepird e ratirelydte tRpahd Ik and.dhat, are 15

di spl aceable in a sliding manner. Inside the belt-support nenber 132, a

hoi st is enmbedded t ha&teltoitsies landi-xowaris Hie U ee theldts Sire taneously,
and the attaching nmenber 136 and cl aws 138A, 138B as one piece are noved up
and down by t heaZlnkoipsisithiomgoven, uprabde-theeathachenpamtsher(nb36, a
driving nechanismis enbedded that noves the claws 138A, 138B such that the
di st ance bet webewnhedrélvasgade Fragef-drmansestr etinc| %8 cgwamats 4y iss firnly
held by the pair of claws 138A, 138B. 25 Wile the OHV 44' having such
struct ure nov®¥esleseEMinedydnPelitai NPHt afd tYPnSpE o eRetot il b arri er
40, the slide-turn nechani.sm 163 changes the orientatjon of the reticle

carrier 90 toMEENRISHpIEiVSS, ting tid Qede B&ls armg QUG 2UF & thassi ng a
ticle Rt h i cl i t 64.  Th f , dl es, f th
or 1 ent ati on aPSiRE Sher SEGPSTRS AR AT HE CAIFH AL STk 13 EGL | on
f th ticl A h d.to b i tabl in the 5 k 54,
passing & ret PECA TR (HE FOE GLaSComIGyRs 'Sy ot St D a1 a

plurality of Lithoaraphy o2y hens %S/Sb"at]‘%%’ef%g o%g.glo fs Which conpri ses

pl ural kinds of “exposure apparatus 12 I'ch are 10 from

di fferent makers an@.V"@Iie%lﬂwlﬂéﬁ%,didﬁlfrfiﬁlgntt_h%p%gefﬂa({:a_&:inqns:bnc,é.\_ru%li%rd anged in
the sane clean roomas shown in Fig. 25, it iS possible to transport a

reticle carri gtahdbgny oFf thie 14X iapRanAtos e hes &ittdqig- dhth spdant ati on
of the reticle carrier to be suitable for the 15 exposure apparat us,

because t he shirthe98unndnetieannd mabe -arxdw dath @6,t kecBié d4iafaavi ng al ong
the guide rail Hr extending on the ceiling sets the orientation in the way
descri bed abopeeddpiusd vt heuntads por ttheTherfefrorsgagey 8T fisa heiural ity of
exposure apparatuses 12B, 12C, 12D, which 20 are fromdifferent makers and
whi ch havkd di Plépasd epécieripegsidons, are arranged in the same clean room
it is possible to transport a reticle contained in a reticle carrier to
each of the exposurBiifparaPadses Py oPhé <& Cdsi R RG-St PEFp SR rsyisrand

setting the orjientation of th 25}{ ticle carrier tofbe suitagble for the
exposur e appar&ERSSSAR PRI (?gsle,s 2L AERS BN &&FE METHdd, & R39S deturn

et S 163 gURY S AT U AL SRR G SR an
exposure end position in Fig. 6 toward the loading
20 position to move the already-exposed wafer to an
unloading position (that is, the loading position).

After the wafer stage has moved to the loading
position, the claws, provided with a chucking portion, at
the end of the unload-X-axis arm 96 engage with the

25 notches 102a, 102b of the wafer holder 100.
Then, the up-down-movement, slide mechanism (not

shown) drives the unload-X-axis arm 96 upwards by a

predetermined amount for the already-exposed wafer to be



z s auc zoo3 110 12B, 12C, 12D stored in nenory thereof so that tipeg AUG 2003
orientation of the reticle carrier is set according to which exposure
apparatus the reticle carrier is transported to. O the slide-turn
mechani sm 163 may set 5 the orientation of the reticle carrier according to
instructions froma host conputer controligng all |ithography systens in
the clean room Furthernore, a comrunication unit (transmtterreceiver) my
be provided that provides communication 10 between the exposure apparatuses
12B, 12C, 12RQyahdde Y dessednl dasere Ofa EOATHG] && | DOO resuths, the
orientation of the reticl:e carrier may be set. In this case, it is

possi bl e to pastem deijeIWwSTatd i e tun bead-0fathe #xpoSEr e appar at uses,
setting the orientation of the 15 reticle carrier to be suitable for the
exposur e appar at us Nesagartieasp-afowrhenmremmnitat | hidd ndwhareiscl enclarri er
containing a reticle during the transport by the OHV 44'. In addition,

al t hough t he siwowre dbsicré hethe henbradrif-aaxbh zrmngde of the pesitiencarrier
as a nmask 20 container, the application is not limted to that. FOUP as a
waf er conbai dmdm%léwb@lcﬁmb@ﬁﬂh binen?at i o FRor extepteansfers

obvi ous that, using the sanme ceilingtransport systemas the OHV 44' as a
transport systhemyaore FdUmM tHee of¢ashiRg i RS bt T Poumehse bed da%i ¥ changed 25

during the transport. Additjonally, even jf,a FOUP, in any orientation is
carried in tHﬂ‘Eﬁing‘at% %ﬁjﬁi%xwaing‘?o% BRTIEIRY LRYLARFRg Rh an
orientation-change nmechani s]g%qé the sanme principle as that of the

orientati on-dﬁ"&?r%é‘a}%ychcalrﬁ% 1 82 111 20r it is FOUP extension housing the

the FOUp t be e.g~1\fgteipn§{'éicerif slﬁ%feédgbe Ofd eé"pl@t(?gn%ﬁ@eak%gpe €3 2L at us sur

possible a wafer to r Passihg hou may suitab unt n which a P is

mai n bod%o O R A1ADLE s Of a5t g P RE@ D achd thogrephy system cted
be Con that althoug stemin Fig. sy It is nted t and the |lithgraphy ort 92

that can the i%i&ﬂ&h@d)dézf@ s&1idnel ded i ¥8S Yt ie Oint dgd-escak bedathescase whe
a carrier is prvided r 22) 25 d ne the reticl '"ve nly '"cle Prt huslng 22A

recel yeti edt#andd Bheath td positietindscaeiding » ool id|1258~96his
inventi th cle 10 Figs portion f e.reti of (refer to ortson exanpler n the
ceyllng For rFigthe ceiling p of that' sing 22A (or 22) ( at can hold a
plurality prt hou
After the unload-X-axis arm 96 retreats from the
15 1loading position, the up-down-movement, slide mechanism
(not shown) drives the stage-transport arm 98 downwards,
and the wafer to be exposed is passed from the unload-X-
axis arm 96 to the wafer holder 100. When the stage-
transport arm 98 moves downwards, the claws, provided
20 with a chucking portion, at the end of the stage-
transport arm 98 fit with the notches 102a, 102b of the
wafer holder 100.
After the stage-transport arm 98 is lowered to be
apart from the wafer’s back surface by a predetermined
25 amount, the stage controller (not shown) drives the wafer
stage WST toward a start position of an exposure sequence.

Then the exposure sequence (search-alignment, fine

alignment such as EGA, and exposure) is performed on the



il H may be prvided a delivery Prt th the CD 16)' alng the gui de26aAusegh;3
~n the cntainers prt 1A2 when P oviding 15 nmask Sane as the delivery case.

r that ys the h enbdi nents~ In th~'s on the delivery Port nismonqg the
second t f if t tatin-change necha tamers al such an rien a plurality f
mask Con d t the orientatenr that can hol 7t 1s preferable tha entatin f
each mask 20 guide rail Hrr can change the on the SaYr needless to an a
mechani smch g ction. orr 163 rs t any dire he slide-turn nmechani smcntai ne

smas t rt systegrnR shifRetWhRePPRBRAarHY08S Be8LLENYRLT BR3P SAREt he sa be
prov~-ded on the 0 a slide-turn nmechanismsmmy may the sl~-de turn

nmechan~ to the.§asecof iprvREi BamE5akNiACERE ubhaNSBEhnBYSEeBcBbBE ©@i | i ng
f the reticle carrier Suitable set the orientatin xehandr °f rientation ion,

stored bef infesppér, debaPl&dGi@803ipt2ohowithebexpsutedapparatus during
carrying in the reticle carrier, according to instructions fromthe host
conputer, or accor dilngntoheonatiarcataga mesakt sowthl therexpostiteéon of
apparatus. 5 It is remarked that although-in the above enbodi nments

(i ncludi ng nexposdrexanpeegyfarsebbhgd- WiBempegebcbkmooahlyewifhontd@he | 40,
etc.) conprising a openclose lid 40B is used as a mask container, and a
seal edt ype FCxie2d ebnph¢sfhada-bpensepssearnd98s5tpychsnd tbeawadesubstrate
container, that_ is because using these containers_can prevent dust, etc.,
from ent eri ngtheeEohb @i AeFapsrethet veferchpirer &PO0t hesFelp) netehest the
cl eanness dengf of &96 C%San éoon1is as low as class 100 to 1000, and thus
the cost of thefdt eh FstPBHEeBd. 15 However, this invention is not

limted to that. FQ&S described above, because upon the exchange of
10 wafers on the wafer holder 100, the exposure apparatus of
this embodiment efficiently uses the high-speed movement
of the wafer stage WST, the time for replacing a wafer
can be shortened, thereby improving the throughput.
The structure and operation of the wafer holder 100,
15 the unload-X-axis arm 96, the stage-transport arm 98 and
the like are disclosed in International Application
PCT/JP98/05453 and the like. The disclosure in the above
International Application is incorporated herein by
reference as long as the national laws in designated
20 states or elected states, to which this international
application is applied, permit.

After the wafer stage WST retreats from the loading
position, at the loading position the up-down-movement,
slide mechanism (not shown) drives the stage-transport

25 arm 98 upwards to the position for receiving and passing
a wafer from and to the load-X-axis arm 94.
f. Meanwhile, after the already-exposed wafer

reaches the position indicated by the imaginary circle W8,



exanpl e, when a lithography systemis provided in the clean roomjgvj Zh?e
cl eanness degree as high as class 1, an open-type carrier nmay be used aS

t he substrate container, and an open-type reticle carrier as the nask 20
container. In addition, in |lithography systens of the above enbodi nents,
because a C/D 16 is used as the substrateppocessing unit, the sequence of
resi st coating, exposure and devel opnent in the |lithography process can be
25 perforned under circunstances free fromdust. However, this invention is

not limted tod hgh.adud LEDOGRERNY SY2heThachehdbRo1bRekh! )Ehgggﬁgggeﬂ can

be constructe Yy connect | ng a c_oat er resi st coati ng uni t evel oper
2 6 AUG 2003 13, {sleypfhopsent paés)thbahage PROAStRE tH€oad-X-axis

substrat eprocessing unit in-line with the exposure-apparatus main body.
Moreover, in ihe above €ndHogh IEAdSY-axpyl seblases. 5Theghthsouypcaosch as
ArF excinmer laser, F2 laser or Ar2 laser is used as the laser unit 14 that
is a light sawseendot, tHeidxpastlienappadaivss Aheexpdsadexaprasabus asd

| i t hography system according to this invention is not limted to this,
needl ess 60 sgy.thorlexdabhpd eposheidaseandOthai tnhAsad-X+gkissaumcB6may be a
YAG | aser unit using a harnonic wave as exposure light, a |aser plasma unit
generating EWatandmtbynte herepdre xtenyunhngding wagehexnygt wabero | 5nm by
illumnating EUV |ight generation material such as a copper tape with |aser
light, SOR or a 15 i powerunkead-Xsanys sehf cdpdurs drovadekcesefhati on.
In addition, the, | jght source, i. il]um pation éight for exEosur%érof an

exposure appdFtisiot thas ?kﬁl%e%f%%dfé’ﬁﬁ%sl?ﬁ?t 8 99°fhBek. 1xhpEtere

[ ti b lied.to, f I DUV t 20
enpl oyi ng as %XpbsUe THGRE Tr i PRUPBY el bRt CTDLY) Suchis® ARer

ul travioh gt - &g Sehon )i NG LG 41nCs, | <! L08)cChE.) 207 A0 BLiLa. high pressure
mer cury np, a exposure appara%us enp?oylhg vacuuntu raviofet |ight
(VOV) such asy Ay FoXEd MBle | 8581 19N nafeatkagehy! LANImRG1 A (Y 23 hB58E:!
light, a X-ray exposure apparatus and an el ectron-beam exposure appar at us,

which are corpect eti Adat i RGN tHr tfiIge SUDRET 2h6t PERERSES NIhHPLEosHChtas T/ D
16. Furthernore, as a vacuumul traviolet |ight other 2 s Auc zoos 114

than ArF exciwgfet apercairghédofrdnd tRsepokighdn afhtgbeimbaineniyc wave nmay
be used which is obtained with wavel ength conversion into ultraviolet by
usi ng nonl i neatroh¢ i K&l toryis¢ apoait tonhandngabepl byi ed dmsghghey5

wavel ength laser light, infrared or visible, emtted froma DFB

seni conddidt orcizske Wevice or a fiber laser by a fiber anplifier having,
for exanple, erbium (or erbiumand ytterbiunm doped. Needless to say, the
present invention can ¥Mexto Hppldelvhed BArylen A0RePertlepbee &pparat us
used in the manufacture of sem conductor devi ces but, al so to an gx osure
appar at us tkmﬁyt?%ﬁ%@%%%ga?@%v?%%tB%fFé?ﬁ'oﬁ?g LohphERI pFAE e ARd ?8at is
used in the nanuf

cture of. displays.such as liquid crystal display,devices,

an 15 exposur%p%$%5?a15$b?%%Y E?%n§}5?§8¥ 5%9?%%dp3?%%¥n?%ﬁ?grgegePgnic
plate and thal,l s, yeegaliLies Ml ackyr eapl thLA rRepetic Pgags, and an
exposure apparatus used in the nanu act Ure of prck-up device CCD, etc.)
or ”‘CfOQBCh'§¥§Hetermined amount. In this way, the wafer is passed

from the unload-Y~axis table 86 to the arm 89A. After

this, the unload-Y-axis table 86 is moved to the position

of the solid line 86 by the linear motor or the like (not

shown) to prepare for the next wafer transport.

25 After the unload-Y-axis table 86 retreats from the
position of the imaginary line 86’, the driving portion

89B, by extending and contracting, and rotating the arm

89A, returns the already-exposed wafer to a predetermined



20 Moreover, the present invention can be applied not only to an eRBoAug g3
appar atus for producing mcro devices such as sem conductor devices but

al so to an exposure apparatus that transfers a circuit pattern onto a gl ass
substrate or silicon wafer so as to produce reticles or 25 masks used by-~a
| i ght exposure apparatus, EUV (Extreme Ul tyrsavi ol et) exposure apparat us,
X-ray exposure apparatus, electron beam exposure apparatus, etc.
Incidentally, in an exposure apparatus using DUV (far ultraviolet) |ight

2 G AUG 2003 J:éée%ii}{k}VS %a ‘é:é@i%?t RYi%lie) ildife thd rigfisHeisi on-type

reticle is enployed eneral . d"as the substrate of the reticle, quartz

gl ass, quartzigkasgawet bofkden ng,deped .t Hdiiahd & romeenesidimiluard dg, or
quartz crystal is 5 enployed. And an X-ray exposure apparatus of a

proxi mty netBedndbyebestitapnbaéamieiepahid & nafipanaidts saMheyber 12A.
transm ssi on-type mask (stencil-nmask, nmenbrane-nmask), and as the substrate
of the mask, silicoffheabéreadytkepbiske wsferpltapedhak0 beenhe e rnidie tacal e
of the projection optical systemis not limted to a reduced scal e and nmay
be an equdl ohingagri thed isdahe-iRfgerifecspertiion HE @sojcertvieyedodtd ddle
system quartz or fluorite may be used as the glass material when an

exci ner | aser ipsidappdyste &M@ tlise by aopreifeal dyistiong systest i@od are of a
reflection type when EUV light is enployed. In addition, the structures of
t he exposure &pPHFPatus main body 12 and conveying systems provided in the
housi ngs 20, 22 are no%HIi jted to those of the abqve 20 enbodi nents. An

exposure apparatus of tHE 8RBYGi REAPSCantHE MREE AtH FPh&SAEPNGR R nanner
TS 1| et 20, 28LL 8 oS YSLRTL L CE a0 U LOLER g SpLeR! st
housing ofp t he,eXRASYEE2RRRLALUS £ 18R 18P IC Ble BY HRLTEN
Next, the operation sequence of storing and
conveying a wafer by using the FOUP 24 will be described.
First, in the same way as described above, a not-
exposed wafer taken out of the FOUP 24 on the FOUP stage
15 68 is carried to the position of an imaginary circle W4
by the arm 73A of the robot 72, and passed to the load-Y-
axis table 92 standing by at the position of an imaginary
line 92”.
After that, by the same sequence as the above
20 sequence b. through f. for transferring wafers from and
to the C/D 16, the already-exposed wafer is carried to
the position indicated by an imaginary circle W1l in Fig.
6.
After the already-exposed wafer W has been carried
25 to the position of the imaginary circle W1ll, the driving
portion 73B of the robot 72 inserts the arm 73A below the

already-exposed wafer W held by the unload-Y-axis table

86, and then lifts it by a predetermined amount. In this



is performed thereto; the reticle stage RST and the wafer stage WS36tAud 2003
consi st, of a nunber of nechanical parts are installed in the housing of the
exposur e appar at us 2 C AUG 2003 116 and are connected with electric wires
and pi pes, and then overall adjustnent (electrical adjustnment, operation
check and the like) is perforned. Incidentélly, it is preferable that the
exposure apparatus is nade in a clean 5 room where tenperature, cleanness
and the like are controlled. A device nmanufacturing nmethod Next, an

enbodi ment ofwdhe tied heslf of wahsif psssedngroevihesunsoag-a-hkibogabpby
system and exposure apparatus 10 thereof according to the above enbodi nents
w Il be descrébedh tthe.a2t T3Aacf| thechabotf d2. t Kextpnthactiuteinf devi ces
(sem conduct or chips such as IC or LSI, liquid crystal panels, CCD's, thin
magnet i ¢ headxrimen o/35 abctheesobot The bykekténdihggdcenbodchény, As
shown in Fig. 26, in step 201 (design stepé, function/gerfornance desi gn
for the devi ceatqleing ardrkiftinestiyn ¢b6R 48h copvast Bhedeefessy fsom
performed and pattern design is performed-to inplenent the function. In
step 202 Prask'@rPohiert Wt} ngP st pPSHheRsER- whPehihiapt{¥r ekbe

subpattern of . the, desi gned ci it is fornmed are produced, In st 203
(wat or manuf £EELFHTG REBR)ON wat br £ 45 8S nhGr YA T6F fl BY® uShRGERI 7 aBnto

i al he |ike. f ' | cj [
25 and the | k&S Tor Tl SR TR WhFer 7By 71t hoGTABRG Cof "ERES EPRe sl ng
Lhe masks. and.§ i vey 1S B Pk Ede L SL£BR. 2011 Kr ONGNr303 o8 HhLh b

descri bed | ater tep (device”assenb e devices are

assenbl ed fraome & MY R003i dd 77851 ¥REBE St REOSERSPEAl Np8keRs 204 Step
205 includes processes such as dicing, bonding, and packaging (chip

encapsul abi oOR\afdd Nl Y, thd StEPiRPOrdtRSPELEI OnELEBEs BhéesimON3R the
operation of each of the devices, durability test, and the |like are

performed. Aficre tireseask epsom tiiee pFrogess ends and the devices are shi pped
out. Fig. 27 is a flow chart showi ng a detailed exanple of step 204

descri bed above i n Aftrer adieirvhingl d Coserna tomuuct othelewafes. iRefderting to
Fig. 27, in step 2l1 (oxidation step), the surface of a wafer is oxidi zed.
In step 212 (KOUP s2ep)as ahinishedt | Hee fopentcleoe npechanipe Waf etoseasf ace.
In step 213 (el ectrode formation step% el ectrodes are forned on the wafer
by vapor depddif i%REe 125 19 silkp BAUP (1dnendpl apkat Fm 92ER) 25+ ohrdakhe

inmplanted_into the water, Ste 211 through 214 descri bed above constitute
o oo Seead QR SHRE S s e fit e i o P RS G LOR el R vl

executed in accordance with the processing required in, each step. .20 Wen
t he above prefﬁwbc QLR g ?ﬂ?%dn?%h%%%%msf%%{i%h?%%)Ma?%? %?%%%gsPya

E?ZL' grlgcess 15 SEEMEdERS (LI OW6re | DetINE POSE-PhOSESPey] | A8Y, Obeall, 1N
As described above, according to this embodiment
the laser unit 14 is disposed in the area of the floor
20 surface F, the width of which area is defined by the
maintenance areas on both sides of the exposure-apparatus
main body 12 inclusive, and does not stick out in the Y-
direction relative to both sides of the exposure-
apparatus main body 12. Therefore, the necessary floor
25 area can be reduced.
Furthermore, in this embodiment, the exposure-

apparatus main body 12 has such a structure that

maintenance thereof can be performed from four directions,



(resist formation step), the wafer is coated with a photosensitivleﬁanBsima
(resist). In step 216, the above 25 exposure apparatus transfers a
sub-pattern of the circuit on a mask onto the wafer according to the above
method. In step 217 (devel opnment step), the exposed wafer is devel oped. In
step 218 (etching step), an exposing nenber5 2 6 AUG 2003 |18 on portions
ot her than portions on which the resist is left is renoved by etching. In
step 219 (resist renoving step), the unnecessary resist after the etching
is renoved. 5 MByhiependBdl yf et aimd ngad besendr enPr ogessupddappstaphocess,
a multiple-layer circuit pattern is formed on each shot-area of the wafer.
Accordi ng to tmteirddwdye IMamnmddcthe | hgseaetiwodt 014 thrs sobadrargéddescthbed
above, in the exposure step 10 (step 216), the lithography system and
exposur e apparfatasr apcofatiandg tthamhynafnt draabever eabddh neht shar bassed, and
therefore it is possible to manufacture highly-integrated devices with high
yi el d when Ar mneicilfercammseksaihe wrekz2s aeart o tthe breld asdehe | aser
unit. Furthernore, as 15 described above, in a lithography system and
exposur e apparit eaitli ded ChiN e xRS WHVRPRAPOHP Feht 50 Pedrud?d- t he
efficiency in using, the space of a clean roomis inproved, th

manuf act ur i ng AGREGNUYKr e ARFHEIRAULERT THEFRf 7R, PE h’éeg‘t‘%%‘acti vity
of highly integrated 20 .d.crq-devices can be inmproved overall. _| NDUSTRI AL
APPLI CABI LI TY AERESTT i atgb‘?/e‘?asa% "éx%%%d?%”g%%%‘?’é‘f%sa’é%%lsl?f h%‘? aphy
system aPcord'l%anérO Y S 4 Vs 'é}ﬂ? A6, 6, SULLI AL £2 495 rIﬁQPﬁebﬁ&g' PoeQte cOSt
in the |ithography process of Tranut ac uring m-t<ro-devices suc S
integrated cirgdfd,s;edn addition, a conveying nethod according to this
invention is suitable to transport a mask contai ner 2 6 AUG 2003 119 and

substrat ejgont ai ner.1FyddiariaN, e, i hen e \draso dimed @ct v | Tis gt ety acgor di ng
to this invention is suitable to inprove the productivity of devices having

a fine patternsanbrrededlah tdegHaiid asdam-enLostiing @h Ot MK 2003t h@0 WHAT
| SCLAIMED I S 1. An exposure apparatus used in a |lithography
exposure-apparatus main body 12, and the beam-matching
unit BMU is disposed below the floor surface F on which
the exposure-apparatus main body 12 is disposed. Because
15 the beam-matching unit BMU (an obstacle) is not on the
floor, the maintenance of the exposure apparatus can be
done easily and comfortably. However, the beam-matching
unit BMU (guide optical system) may be disposed above the
floor surface F on which the exposure-apparatus main body
20 12 is provided. Also in this case, maintenance thereof is
easy.

In addition, in this embodiment because the C/D 16
can be connected to the surface, reverse to the laser
unit 14, of the exposure-apparatus main body 12 through

25 the inline-interface portion 18, a lithography system 10
including the C/D 16 connected in-line with the exposure-

apparatus main body 12 is of a so-called front-inline-

type and has an almost rectangular shape in a plan view.



process, said exposure apparatus conprising: an exposure-apparatus 2gialg 203
body provided on a floor 5 surface; a |laser unit, as an exposure |ight
source, 'arranged in an area of said floor surface, the width of said area
bei ng defined by mai ntenance areas, on both sides of said
exposur e- apparatus main body, inclusive. 18 2. An exposure apparatus
according to claim1l, wherein said exposure-apparatus main body and said

| aser unit are so arranged on said floor surface that mai ntenance areas of

sai d exposur ea@pppd ahysy iR BodysdSwRRdesal g1Liasehtynbk auehl ap each ot her
at least partially. 3. An exposure apparatus according to claim2, wherein

sai d exposur et apipeg aapsy ey stadylandreakdrhaged HAi b aneasorabhangedyon
said floor surface that a whole 20 mai ntenance area of said laser unit is

i ncl uded in acamilv eannsegadcaoné safdcéxpoiyr ehappaedtusnine-Begy. of. An
exposure apparatus according to claim1, wherein a housing of said | aser
unit is arrangeghonishide2bypeosystambageeandnddpacenset noahhogsiisg of said
exposure apparatus main body. 5. An exposure apparatus according to claim
1, 2 6 AUG Dooshapiowhetlen hokbusidg shrfares| afefhankrppsuderect |y

connected to a housing of said exyosure-ap aratus main
apparatus main body 12, the clean room’s space can be

efficiently used. Furthermore, if necessary, adjacent

lithography systems 10 may share a maintenance area or at

least part of a transport path for AGV, etc., to improve
10 space-efficiency.

In addition, because there is an empty space beside
the inline-interface portion 18 and in front of the
exposure-apparatus main body 12, by using the space as a
maintenance area, it is easy to perform maintenance from

15 the front of the exposure-~apparatus main body 12.
Therefore, the advantage of capability of maintenance
from the front can be effectively utilized.

The lithography system 10 according to this
embodiment is by the length of the inline-interface

20 portion 18 longer in the longitudinal direction than a
front-inline lithography system according to the prior
art. However, because the exposure-apparatus main body 12
and the laser unit 14 are so arranged on the floor
surface F that the back side maintenance area of the

25 exposure-apparatus main body 12 and that of the laser
unit 14 occupy the same area, the necessary floor area
almost does not increase compared with a front-inline

lithography system according to the prior art while



body. 5 6. An exposure apparatus according to claim1, wherein sai @6l a8&rpp;3
unit is connected through a guide optical systemto said exposure-apparatus
mai n body. 7. An exposure apparatus according to claim1, 10 wherein a
substrat e-processing unit can be connected in line with a side of said
exposur e- apparatus main body reverse to saiid | aser unit. 8. An exposure
apparatus according to claim7, 15 wherein said substrate-processing unit
can be connected through an inline-interface portion with said exposure
appar at us nmai sebedyg 9pafn expagere fappasdhitenatcer dirofh thecClfaiont, 20
wherein said inline-interface portion is detachable from said

exposur e- appathtiascaai bebotlyioli8lyAseexpbyucenpppanat as leagahdil2d tim cl ai m
8, wherein said exposure-apparatus main body and said |laser 25 unit are so
arranged on sBid.fPoendsarfiaogthhdf rmi Atignadde areas of said

exposur e-apparatus nmain body and said |aser unit overlap each other at

| east partially. Pugtheignonea ip2this apbedposnteisppar @88y &ccording to

claim7, wherein, near the end surface of -a side of said exposure apparatus
mai n body,® t ot RRP¥R &hGe2thrahabbst AaldnprddéssitageurPrtiioncdfneddd, a

del i ver ort _Js arranged 5 to and from which nmask contai ner containing a
sk 15 transhbrtBA By CRARERI ARGS: FaRSREr £EFE08M that Mggee the area’ O

that was occupied by the inline-interface portion 18. In
this case, maintenance thereof becomes even easier. Also,
in this embodiment it is easy to remove the attachable
10 reticle port housing 22 and FOUP extension housing 20,
and the maintenance area can include the area that was
occupied by the reticle port housing 22 and the FOUP
extension housing 20. In this case, maintenance thereof
becomes even easier. That is, maintenance of the
15 exposure-apparatus main body 12 according to this
embodiment can be performed from the front in the same
way as with a so-called stand-alone exposure, and the
advantage, of the exposure apparatus according to this
embodiment, of capability of maintenance from the front
20 as well as from both sides can be effectively utilized.
Furthermore, the C/D 16 can be connected to the
front surface of the exposure apparatus according to this
embodiment, which front surface is an end surface of the
exposure apparatus in the longitudinal direction, and in
25 the side of the exposure apparatus which is in front of
the optical axis of the projection optical system, and
which is connected to the C/D 16 (in the end of the

exposure-apparatus main body 12, which end is close to



along a rail extending on a ceiling opposite to said floor surface2glfydags
An expesure apparatus according to claim1l, wherein, said mask container
is a seal ed-type container having a lid that can be' opened and cl osed. 13.
An exposure apparatus used in a |ithography 15 process, said exposure
apparatus conprising: an exposure-apparattg nain body provided on a floor
surface a laser unit as an exposure |light source, which is so arranged on
said floor surface that a maintenance area 20 of said exposure-apparatus

aast part alTi TP Do oot o S b ot s Tackar ar Ry tarc o Aigsteah T

wherein said ; 3 o i-ds Las Lt €290
Wi i&grger W@Iélscfi?;weP gy apd saidibassy vak 0113(/ 49

arranged on said ace that a whol e mai ntenance area of said |aser

unit is incluygdseid 2 8md tiehaneedar 21 of nsab Qe 8XQ0/YT BnapRAr akYs i ABI N
body. 2 6 AUG 2003 123 15. An exposure apparatus according to claim 13,

wherei n sai d wx10StH&- PPt B Usa ripd &ir bogdlycantasaiAgl aseettigle.are arranged
in-line along a longitudinal direction 5 eof said exposure-apparatus main

body on s&i d THexxf stk f adei 1d 6on Athexipaskr eidppaf aths arposdirag to claim
13, wherein a housing of said |aser unit is arranged on said

apparatus main body 12, an illumination optical system
IOP connected to the laser unit 14 are provided, a
reticle conveying system can be arranged on the front
side. Accordingly, in the case of adopting OHV as the

10 reticle conveying system, the structure of the reticle
conveying system inside the exposure apparatus is
prevented from becoming complicated. In this case, the
reticle conveying system 64 can be disposed at a
different height from and along the wafer loader system

15 76, and such a reticle conveying system may have the same
structure as that of an exposure apparatus according to
the prior art.

The structure of the lithography system according

to this embodiment shows an example, and this invention

20 is not limited to it, needless to say. That is, only one
of the reticle port housing 22 and the FOUP extension
housing 20 may be disposed parallel to the inline-
interface portion 18. Note that in the case of the
reticle port housing 22 being included in the exposure-

25 apparatus main body 12, it is necessary to provide an
delivery port corresponding to the delivery port 42 on

the front side of the ceiling portion of the

environmental chamber 12A of the exposure-apparatus main



10 fl oor surface and adjacent to a housing of said exposure apparaqH§Aﬁgi§@3
body. 17. An exposure apparatus according to claim 13, wherein a housing
said laser unit is directly 15 connected to a housing of said
exposur e- apparatus main body. 18. An exposure apparatus according to claim
17, wherein said |aser unit is so arrangedy@n said floor 20 surface that a

| ongitudinal direction of said |laser unit coincides with a |ongitudinal
direction of said exposure apparatus main body. 19. An exposure apparatus
accordi ng tCJ(gdﬂ9m 13, 25 wherein said laser unit is any one of an ArF

exci mer | aser unlt]thing an oscillation wavel ength of 193nm a F2 | aser

unit and a | aser pl Wﬁﬁ{e}j{&é’.le' 2 b 03 o &0n AP @ﬁgo?ﬁEgcgﬁpar at us

according to claim13, n 'sald l'aser unit 1s connected rough a gui de

optical systemd,x Sl BIPOSHTSLs APRM AL LSy 588 Fo POUYy s Pef lho AR AYPRSUT €
apparatus according to claim6 or 20, wherein said guide optical systemis

arranged bel oWiasddd pardBcel b Whe M $hi fle xpOSHE £capparatys M8 Anhody
is provided. 10 22.~ An exposure apparatus-according to any one of clains 1

t hrough 185anchPixcentertse nisaiakp@sere tapparst@s udin thedlyend sthasen-l i ght
in a vacuumul traviolet range or soft X-ray range. 15 23. An exposure
appar at us accandi mpato ¥ aay 2% ditspased st dehaseideindf tlse anhembemeB0
aser unit. of the reticle port housing 22, which side faces the C/D
16. Note that in this case because it is necessary to
manually carry a reticle carrier in and out, it is

10 preferable to set the height, from the floor surface, of
the in-out port 52 to be about 900 mm.

Needless to say, in the case where only the reticle
port housing 22 is disposed parallel to the inline-
interface portion 18 and adjacent to the exposure-

15 apparatus main body 12, in the same manner as in the
above embodiment, the reticle port housing 22 may be so
disposed that a side surface thereof and a side surface
of the exposure-apparatus main body 12 are almost in the
same plane, and the in-out port 52 for a reticle carrier

20 may be disposed in that side of the reticle port housing
22. In this case, along that side surface of the
exposure—apparatus main body 12, a rail of an auto-
conveying system such as AGV can be arranged on the floor
surface, and a reticle carrier 40 containing a reticle

25 can be carried in and out by the auto-conveying system
through the delivery port in the side of the reticle port
housing 22.

In any of the above cases, if the exposure



24. An exposure apparatus connected in-line with a substrate-procegsgi a5 2003
unit, said exposure apparatus 20 conprising: an exposure-apparatus main
body that transfers a pattern of a mask onto a substrate through a
projection optical systemand to the front surface of which said
substrate-processing unit can be connectegq said front 25 surface being an
end surface in a longitudinal direction of said exposure-apparatus nmain
body, and wherein, in a side of said exposure-apparatus main body, which

side s 1n 11 ofcan QRHECaL S O sl 2 6 AR 2003 429, prol gt on

optical syste ich side said e- processing

connected, a deld rtl L i f | i fﬁig
contained in g r?g'\é%@é(‘)l%t%aﬁ:r?g? I?nsa1?1%%3%365&:?&?&&%2?%%%%?@%9 _
transport systegyt Baknmayessahiangaadidile extendi R O @ Pei lig opposite to
said floor surface on which said exposure-apparatus maln body is provided.

25. An exposuneaappanat b 26e0HA1NG A rtled FARA pokd ML Ml the
exposur e- apparatus main body can be connected with an end of an

i nli ne-i nt®erf aee ipQet poit avdlhern @2d ief aMiadhals Caed et idusai
substrate processing unit. 15 26. An exposure apparatus according to claim
25, wherein shirdaded ohisdedancle recantier ffacatpart itdre iexmetiachabl e from
sai d exposure-apparatus main body. 27. An exposure apparatus according to
claim24, 20 appegiiust andage kewdatadlensaicaiavers adfiterare the same as

In addition, for example, in the case where only
the FOUP extension housing 20 as a substrate-container-
10 extension housing is disposed parallel to the inline-
interface portion 18 and adjacent to the exposure-
apparatus main body 12, the FOUP extension port 60 may be
disposed in the side of the chamber 62 of the FOUP
extension housing 20, which side faces the C/D 16. Note
15 that in this case because it is necessary to manually
carry a FOUP in and out, it is preferable to set the
height, from the floor surface, of the extension port 60
to be about 900 mm.
Needless to say, in the case where only the FOUP
20 extension housing 20 is disposed parallel to the inline-
interface portion 18 and adjacent to the exposure-
apparatus main body 12, in the same manner as in the
above embodiment, the FOUP extension housing 20 may be so
disposed that a side surface thereof and a side surface
25 of the exposure-apparatus main body 12 are almost in the
same plane, and the extension port 60 of FOUP may be
disposed in that side of the FOUP extension housing 20.

In this case, along that side surface of the exposure-



said mask container can be placed along a rail of said ceiling- tra?%pg 2003
systenkin said delivery port. 28. An exposure apparatus according '%
24, 25 wherein said delivery port is arranged at a hei ght of about 900mm
froma floor surface. 29. An exposure apparatus conprising: 2 6 AUG 2003
126 an exposure-apparatus mai n body that %ransfers a pattern of a mask onto
a substrate; a mask-contai ner storeroon1haV|ng a carrying-in port, for a
mask container, into which said mask 5 contained in a nmask container is
carried; a trans or nechan §8P§h2% tranqurt sa id sk container carried
d

in between sa.BP yrngeth 8 (88t %onS 'éﬁbu eNYer a nask
to a conveyln%¥§¥gheghgg %@'ﬂs@xegﬁubg gQB%E%%%§o%B%% %ot Wir 'E%,lo an

orientation-c nge uni I'S arrange of sa

transport nechapi g%ﬁ@ﬂé@ﬂrbbnaam@mﬁkaﬁa%@tn%r %% ¢hanges the

orientation of salrd nmask container. . An exposdre apparatus according

to claim 29, %ﬁ{zeymngaveh%uentﬁ&baanchﬁ@:g%x%htsl%wdﬁe%oa turntabl e on
whi ch said nmask container is nmounted, and -a driving mechanismthat rotates

said turntmable. 20 Bd.aly €KPERYr&bavRatakes, a¢E0LHNGxbOs@iral m 29, wherein
said turntable has a kinematic support structure

apparatus (the exposure-apparatus main body 12) has such

a structure that maintenance from the front as well as

from both sides is possible, it is preferable that at

least one of the inline-interface portion 18 and the FOUP

10 extension housing 20 is attachable so as to ensure a
broader maintenance area in front of the exposure
apparatus and make maintenance even easier.

Furthermore, in this embodiment, although the C/D
16 is connected to the front of the exposure apparatus,

15 and the OHV 28 for wafers is adopted as in the prior art,
the guide rail Hw for the OHV 28 and the guide rail Hr
for the OHV 44 are parallel to each other. Therefore,
these guide rails are easily arranged on the ceiling
portion.

20 The lithography system 10 according to this
embodiment comprises the reticle port housing 22 that is
disposed parallel to the inline-interface portion 18,
that has the delivery port 42, for the reticle carrier 40
containing a reticle, on the ceiling portion thereof, and

25 that has a reticle conveying system therein, and the FOUP
extension housing 20 that is disposed adjacent to the
reticle port housing 22 and parallel to the inline-

interface portion 18, and that has the FOUP extension



» that supports said nmask container at a point, line and plane. 25 32. 2 AUG 2003
exposure apparatus according to claim30, wherein said orientation-change
unit is ,arranged on the ceiling of said nask-container storeroom 2 6 AUG
2003 12% 33. An exposure apparatus according to claim30, further
conprising: an orientation-detection nmechanismthat detects the orientation
of said mask contai ner nounted on said 5 garntable, and wherein said
driving nechani smsets an angle through which said turntable is to be
rotated, based on detection results of said orientation-detection

nmechani sm 10p3dt #0. ekposudénappar abusmptyosgrng besdHei wh29 indbereei n sai d
carrying-in port is a delivery port which is provided on the ceiling of
sai d mask-coniateefaceoperbboan aBdisoefficchivale nadkieedt-ainer is
delivered by a ceiling-transport systemtransporting said mask contai ned 15

sai d mask cont ai nerfuBgheppoBgposir ehapphEheasanbyoFuPkhg™ & OcBgicrsidng
wherein at |east two mask containers that are the sane as said nask
cont ai ner cant%et5+§c%@bPﬁlWPHE'aFBﬁgFQUPaPFtSPSZQnSQP&Sééﬁl|ﬁblﬁ%éﬁéport
e e L RO R
o oK 0O 08" SLi80r R SaBRREELs Fed8 G080 19 LB L AT el or
the reticle port housing 22 are almost in the same plane;
the extension port 60 of FOUP is disposed in that side of
the FOUP extension housing 20, and in that side of the
10 reticle port housing 22 is disposed the in-out port 52
for reticle carriers.
Accordingly, for example as shown in Fig. 7, in a
case where a plurality of lithography systems 10 and a
plurality of lithography systems 10’ which are different
15 from the lithography system 10 only in that some parts
thereof (an inline-interface portion, a reticle port
housing and a FOUP extension housing) are inverted in the
lateral direction are arranged in a clean room, by
providing a rail (AGV1 in Fig. 7) of an auto-conveying
20 system such as AGV on the floor surface and along a side
of exposure apparatuses (exposure-apparatus main bodys
12), a FOUP 24 can be carried in and out by an auto-
conveying system through the FOUP extension port 60 of
the FOUP extension housing 20, and a reticle carrier 40
25 containing a reticle can be carried in and out by the
auto-conveying system through the in-out port 52 for a

retcile carrier, which port 52 is provided in that side

of the reticle port housing 22. In this case the auto-



wherein said carrying-in port is an in-out port provided 2 6 AUG ESOQUQQ@B
in a side surface of said mask-contai ner storeroom 38. A |ithography
system conpri sing: an exposure apparatus according to any one of 5 clains 1
t hrough 20; and a substrate-processing unit that is arranged on a side of,
sai d exposure-apparatus nmain body, reverse to said laser unit and is
connected in-line with said exposure-app8Batus main body. 10 39. A

| i t hography system according to claim 38, wherein said substrate-processing
unit is a coater developer. 15 40. A lithography systemused in a clean
room conpri sicegvegingx pestiee dpparatnest itdlad ¢asrpirewiatedl tOme aaditoor surface
of said clean roomand transfers a pattern of a mask onto a substrate

t hrough a pr cpayeydndoptvistaim P ryat EAYP acgnbshraeeaprreddssiiy asditioms is
arranged on the front side of said exposure apparatus on said floor surface
and i s conneé@t &1ilnofi A&V (A Vaiidh Sdgbsutle Bppareansierning fa oRPUB| de
being seen in a longitudinal 25 directiaon of said exposure, apparatus; and a
first ceilindXOraReifote $& &R Hf MR dRe ABrRpged 1n a direction

5 perpendicular to the rail AGV1. Also by an auto-conveying
system with AGV2 as the rail, FOUP’s can be transported
from and to a plurality of C/D’s.

In addition, because the FOUP extension port 60 and
the in-out port 52 for a reticle carrier are disposed at
10 a predetermined height from the floor surface,
specifically about 900mm, if a FOUP and a reticle carrier
are manually transferred by using PGV (Person Guiding
Vehicle) instead of AGV, the lithography system 10
according to this embodiment provides a working
15 environment ideal in terms of human engineering.
Note that although this embodiment, as shown in Fig.
2, describes the case where the maintenance area behind
the exposure-apparatus main body 12 includes the
maintenance area WMA of the laser unit 14, this invention
20 is not limited to it. The exposure-apparatus main body 12
and the laser unit 14 may be so arranged in the
longitudinal direction on the floor surface that the
maintenance areas of the exposure-apparatus main body 12
and the laser unit 14 at least partially overlap. Also in
25 this case the necessary area of the floor can be reduced
compared to the case where the maintenance areas of the
exposure-apparatus main body 12 and the laser unit 14 are

separate.



first rail extending in a predeternmined direction on a ceiling of 9@ dug 2003
cl ean room and 2 6 AUG 2003 129 wherein between an optical axis of said
proj ection optical systemand said substrate-processing unit, a delivery
port is arranged into and from which said nask contained in a nmask
container is |oaded and unl oaded by 5 sai@4first ceiling-transport system
41. A lithography system according to claim40, further conprising: a
second ceiling-transport systemthat noves along 10 a second rail extending

paral lel to said fipgtyrathoon sahdnoaihi 26;andrii ANSRAL HicaRldmubstat e

contained in a substrate containe to sal d substrate-processing

unit. 15 42. éﬁglat me&gpbxesxggém 3rGer disnd of @i RSB bpatterGidh said first

and second rails extend in a direction substantially perpendicular to the

I ongi tudi nal dikpestirenaphagatdseNREHULRIEPNE MUS PR erhiliddiography
system according to clalm42, wherein at |east two mask containers that are
the same as saigtansk eanthken€noean she fplcrced wihi-lld mptalaaigsaid first rail

in said delivery port. 25 44. A lithography system according to clai m 40,

wher ei n meB nt enaneetbohgsahd expostté apeatbeans meachisagenfiar MU ,f ridm st

| east both sides thereof.
invention is not limited to it. The housing of the laser
unit 14 may be disposed adjacent or connected to the body
(environment chamber) of the exposure-apparatus main body
12. In this case, as shown in Fig. 8, the laser unit 14

10 may be disposed on the floor surface F such that the
longitudinal direction thereof coincides with that of the
exposure-apparatus main body 12. A symbol WMA in Fig. 8
indicates a maintenance area shared by the laser unit 14
and the exposure-apparatus main body 12.

15 The exposure apparatus in Fig. 8 has a shorter
optical path from the laser unit 14 to the exposure-
apparatus main body 12, and therefore the number of
optical elements along the optical path will be reduced.
Then the variation of the transmittance thereof is

20 reduced, and because the range to be purged is shortened,
the control of gas concentration and maintenance is
easier. In this case, although the laser unit 14 can be
KrF excimer laser, a unit emitting laser light of vacuum
ultraviolet, especially of a range of 120 to 200nm, such

25 as ArF excimer laser (oscillation wavelength 193nm) or F»
laser (oscillation wavelength 157nm) is preferred.

Note that in the case of Fig. 8, because the laser

unit 14 is disposed such that the longitudinal direction



2 6 AUG 2003 130 45. A lithography system according to claim40, fQgtRes 2003
conprising: an inline-interface portion that is arranged between said
exposure apparatus and said substrate 5 processing unit and that connects
the both. 46. A lithography system according to claim45, further
conprising: a mask-transport-system housigg that is arranged 10 parallel to
said inline-interface portion and has said mask-transport systemtherein,
and wherein said delivery port is arranged on the ceiling of a

mask-tr a“SPOVEhéi‘é&F%B?Hé&HSs %thWth‘g‘gl b&h@wea@%o%x%e@gg%&%%ﬁg to

claim46, wherein said first rarl extends in a direction substantially

perpeﬂdiCU'armé?ntﬁédboﬂgiRHHEnékrghégﬁbhﬁndQEe%%H@nebﬁo%%%@ apparat us, and
wherein at | east two mask containers"that are the 20 sane as sai d nask

cont ai ner can_lb@h@d;,agﬁldyi Byktef abpngasakdeli taber Fillled saicth del ivery
port. 48. A lithography system according to claim46, wherein one side of
sai d mask-trapsppsaliBysbEMmbbLsi Hgses, 25 .en theasebstrariinaltloy,sdse pl ane as
one side of said exposure apparatus is, and wherein a in-out port for said
mask cont & nedisgopedvidethenlsagditodénsiddiokcsdion thekebfanspar ttisytst em
housi ng. reflection optical elements for bending the optical path
are not necessary like the prior art.
Furthermore, a lithography system, as shown in Figq.
8, can comprise as the laser unit 14 a laser plasma unit
10 emitting soft X-ray having a wavelength of 5 to 15nm (EUV
light), a high power laser unit employing semiconductor
laser excitation, or the ‘like. In this case, because
reflection optical elements on the optical path of EUV
light from the laser unit 14 to the exposure-apparatus
15 main body 12 are reduced in number, the energy loss of
the EUV light can be prevented.
Note that although this embodiment describes the
case where the exposure-apparatus main body 12 has such a
structure that maintenance can be performed from four
20 directions, right, left, front and back, this invention
is not limited to it. That is, as long as the exposure-
apparatus main body has such a structure that maintenance
can be performed from at least both sides, the necessary
area of the floor can be reduced by providing the laser
25 unit in an area including maintenance areas on both sides
of the exposure-apparatus main body 12. Therefore, in a

case where a plurality of lithography systems are

arranged in a clean room, it is possible to improve space



2 6 AUG 2003 131 49. A lithography system according to claim46, f2btAls 2003
conpri sing: a substrate-container-extension housing that is 5 arranged

adj acent’ to sai d mask-transport-system housing and parallel to said
inline-interface portion and has an extension port for a substrate

contai ner containing said substrate. 10 5@¢g A |ithography system according
to claim49, wherein one side of said substrate-container-extension housing
is in the substantially same plane as one side of said exposure apparatus

and one side_glrakd Akl AREPQNLESY SLRN NOUSIIO Aldh METE] ML A xt ensi on

port 15 for said substrate container is provided in sai ne -si of said

substr at e- conLabaeh tEXt RATHOBRYUIINGa AN MG @it At ikl QfaPort for said
mask contaiher I's provided in said one side of said mask-transport-system

housi ng. 20 5haiftkhbhedr aBRY bsY Ple@ PR dirtgh IdhiG) AJBPG 1 Jker eine sai d
extension port and said in-out port are arranged at the sane predeterm ned

hei ght from aekbesursuabpatatds J2ZheA dxpldiagiedippaneiammciaorsidyg) tande! ai m
46, wherein said nask-transport systeminside said masktransport-system
housi ng transpaet §/9aild magk beontiaiensrly corhedlied H0F 32 dtttadr was carri ed
in by said first ceiling-transport system between said delivery port and

sai d positionwithahitchheo idéineernnd erdsicat o tdomv ey ngsyist ertheof sai d
exposure apparatus side, 5 further conprising: an orientation-change unit

t hat changes EHPOSHIEnBRPREALUS d& domasicteshttadl ridre (& e G uinmiah tthe
deliver a mask to sai d conveying system of said exposure apparatus side in
sai d deliverylpéireréonteefare Pretion Adnspd %ﬁl%ﬁﬁT}Wﬁ%ﬂggﬁﬁnRﬁﬁﬁkoﬁo

wherein said BF ohi8: FOHE: RARGEEIRTL FERTTEES A heEs 1 dRtEA U T a4
mask contgy nef dut hagob" ABRACHLLP%e attachabile.
<<A second embodiment>>
Next, a second embddiment of the present invention
will be described below with reference to Figs. 9 to 11.
Note that the same elements as, or equivalent elements to,
15 those of the first embodiment are represented by the same
symbols, and that brief or no descriptions about these
elements will be presented.
Fig. 9 shows the schematic, oblique view of a
lithography system 110 of the second embodiment according
20 to this invention; Fig. 10 shows a plan view of the
lithography system 110, and Fig. 11 shows a side view of
the lithography system 110.
The lithography system 110, as shown in Fig. 9,
comprises an exposure apparatus comprising an exposure-
25 apparatus main body 12, a beam-matching-unit BMU and a
laser unit 14; a C/D 16 that serves as a substrate
process unit and that 1s connected through an inline-

interface portion 18 to the front end of the exposure-



said first ceiling-transport system 54. A lithography system accoidhh§ %@
claim52, wherein said orientation-change unit changes the 20 orientation
of said mask container while said nask is transported by a conveyi ng system
in said mask-transport system housing. 55. A lithography system according
to any one of 25 clainms 46 through 54, wherein said mask-transport-system
housing is detachable. 56. A lithography system according to claim45, 2
6 AUG 2003 133 further conprising: a substrate-container-extension housing

that is arranggdpatab! flhihopsald 1ol iier nbeiiaae ﬁigrtsﬂé?‘gng}%ls 3 AN

ext ensi on port Oor a substrate contal ner cont al ni rate. 57. A

lithography syghemsaeeekdihbagat fachkaiPadGpMRelstist e ot f-%ﬁqf S §
substrat e- contai ner-extension housing is'in thé substantially same plane as

one side of 1Q@igpbdecBXPaAFHIEcAPRA &S iin3indPd NMREIfRIdE FbraXtaNSIPERPr t
for said substrate container is provided in said one side of said

substrat e- contiai AepnexbEnshen ekpusute-apha ra thist kegmapindys ist,eraat aHat ng
to claimb57, 15 wherein an in-out port for- said mask container is provided
on sai d orfe sidecofnsaicddexposhee eappataetsappidatAd intahioghaphy 1.st em
according to claimb58,

In the second embodiment, on the -Y side of a
environmental chamber 12A of the exposure-apparatus main
body 12, a FOUP extension port 60 is disposed at a height
of about 900mm from the floor, which is determined from

10 the viewpoint of human engineering. The inside structure
of the environmental chamber 12A in which the FOUP
extension port 60 is provided is the same as that of the
FOUP extension housing (chamber) 62 in Fig.6.

The reticle port housing 122, as shown in Figs. 9

15 and 10, is provided with an delivery port 142 on which
three reticle carriers 140 as mask containers can be
placed along a guide rail Hr. The height of the delivery
port 142 from the floor is also about 900mm, which height
is determined from the viewpoint of human engineering.

20 From and to the delivery port 142, the OHV 44 can
transfer reticle carriers 140. In addition, the delivery
port 142 is suitable for an operator to manually carry
reticle carriers 140 transported with PGV, etc., from and
to.

25 As such a reticle carrier 140 is used a SMIF
(Standard Mechanical Interface) pod, a closed container,

which can contain a plurality of reticles vertically

spaced a predetermined distance apart from each other.



wherein said extension port and said in-out port are 20 arranged ate %Ug 2003
sane predeterm ned height froma floor surface. 60. A lithography system
according to any one of clains 56 through 59, wherein said
substrate-contai ner 25 extension housing is detachable. 61. A |lithography
system according to any one of clains 45 tglgrough 54 and 56 t hrough 59,
wherein said 2 6 AUG 2003 134 inline-interface portion is detachable. 62.
A lithography systemused in a clean room conprising: 5 an exposure

appar at us thagpks (REQ%1de€ a0 i@ rkl A0 SWAGE L Sald Clsanmd PP on
transfers a pattern of a mask onto a substrate through a projection optical

system a subpibatfeRr R§CHSENG1URaY itRabfl U edretdrtaihiige W th said
exposure apparatus; and a first ceiling-transport systemthat noves al ong a

first rail extendcngsi ARo~bpr edetecailngd spaceet ifaOeataididy of Saidl
cl ean room and wherein below said first rail, a delivery port is 15
arranged intofapalyr dasvkned sai dhensk redrtraimedd igore irask aahtai etk i S
| oaded and unl oaded by said first ceiling-transport system and on which at
| east two Srashecbatdsnetbatansberpivaded anordnesdod tfanr sif rtdid .carrier
main portion and that locks the cover. Needless to say, a
reticle carrier 140 may contain only one reticle R.
Corresponding to the structure of the reticle
carrier 140, in the delivery port 142 of the reticle port
10 housing 122, on which reticle carriers 140 are placed,
three opening are made that are slightly larger than the
carrier main portion of & reticle carrier 140 and that
are spaced a predetermined distance apart in the Y-
direction. Each of the openings is usually, firmly closed
15 by an open-close member that constitutes an open-close
mechanism (not shown) contained in the reticle port
housing 122. The open-close member has a mechanism (not
shown) that attaches to the bottom surface of the carrier
main portion by vacuum chuck or by mechanical connection
20 and that unfastens the lock mechanism (not shown)
provided on the carrier main portion. Hereinafter, the
unlock mechanism is referred to as an “attach-and-unlock
mechanism” for the sake of convenience.
The open~close mechanism unfastens the lock
25 mechanism by using the attach-and-unlock mechanism, and,
after the open-close member has attached to the carrier

main portion, can separate from the cover the carrier

main portion holding a plurality of reticles by lowering



20 63. A lithography system according to claim®62, further conpri spggiud 2003
second —cei ling-transport systemthat noves along a second rail extending
parallel to said first rail on said ceiling and transports said substrate
contained in a 25 substrate container fromand to said substrate-processing
unit. 64. A lithography system according tg@ cl ai m 62, 2 6 AUG 2003 135
wherein said delivery port is provided in said exposure apparatus. 65. A

| it hography system according to claim62, 5 further conprising: a

K-t NGel . . t .
mask- t r anspor ghﬁggkgm_g?%b”&eh%e‘éh'b&ihggéa,cr%a@négzﬂfﬂﬂn%ﬁs a%JJp%e‘f}}%gt}b%r ¢

cont ai ned sai container 1s pro wher el n sai

s provided innsaid 10 FRSkyEEaRUR0LG:Y HABNRUING 1 SO s didbography

'system according to claima5, wherein s -transport system i nside

sai d masktrangpar bus¥sbem RausitRe rt KRIVROT trheS Jgd RSk LOMA NS i o d41at
was carried in by said first ceiling-transport systemfrom said delivery

port to said ppshtithe caveli off thedeleitieyl ea JmIK €r0 1a (CaHENE Ng syst em of
sai d exposure apparatus side, further conprising: 20 an orientation-change
unit that Thangésatbhieiay ¢heatiisolanfiosaibe tvesin dort dinserdd are cuidiadd e to
deliver a mask to said conveying system of said exposure apparatus side in
sai d del i veryoposhei orthefler potrhe honsrisygorlt2z20f sai d nmask container to said
delivery 25 position. 67. A lithography system according to claim 66,
wherein said orient Aften- thangerupaet sRangeOrthen cPngaAudrnzOE3 136

plurality of reticles, or a reticle, has been separated
from the cover, the reticle conveying system 64 that

10 includes a robot (not shown) and that serves as a mask-
transport system conveys the reticles along a path
indicated by an arrow A In Fig. 11, and stores them in a
reticle store portion (not shown) inside the exposure-
apparatus main body 12. And a reticle loader (not shown)

15 transfers the reticles between the reticle store portion
and a reticle stage RST.

Meanwhile, after tasks of the reticles such as
exposure through them has been finished, the reticle
conveying system 64 conveys the reticles along the path

20 in reverse to below the delivery port 142, and then the
open-close mechanism fits the cover to the carrier main
portion in the opposite order to that described above so
that the reticles are enclosed in the reticle carrier 140.
After that, the reticle carrier 140 stands by for

25 transport by the OHV 44. Note that before a reticle R are
conveyed from the reticle stage RST to the delivery port
142, it is not necessary to return the reticle R to the

reticle store portion. Furthermore, without the reticle



orientation of said mask container during transport by said first 26 Ayg 2
ceiling=transport system 68. A |lithography system according to cl ai m 66, (E
wherein said orientation-change unit changes the orientation of said mask
container while said mask is transported by a conveying systemin said
mask-transport system housing. 10 69. A | ghhography system according to any
one of clains 41 through 54, 56 through 59, and 62 through 68, wherein said
delivery poxt is arranged at a hei ght of about 900mm froma fl oor surface.

1570. Alit hQQ{gthﬁoH% ﬁ"ga%?gg'%%gm\%ﬁe%%yc%% feclC AR 10 Yy ough 43,

49 through 51 rou rein sai strate container is a

seal ed-type CBQEPiQErmM | BOr81bhdskBataten l@%oﬁlp%%dc%%rcl eRednL0 71. A
| it hography system accordihg to any one of clainms 40 through 54 56 t hr ough

59, and 62 thyeHgh1 88st¥Ger REM, S@hd ge&lsc%%ab@erth'es o hegahRd-tsy R&
container having a lid that can be opened and closed. 25 72" A lithography

system accor dthg $&mél asmiKit vhetrenfigkd emdbdGaRhai.ner is a
bott om open-type and seal ed-type cont ai ner.. 2 6 AUG 2003 137 73. A

| i t hograplyy systemBgcosihagthe anyhogeaphyckgsiemdd10hpdugheS4edamd hr ough
59, and 62 through 68, wherein said exposure apparatus has an ul traviol et
pul se | aser |éghtdswante tbet béfegpoegnévkhilght soutbet ©f74heAfliingtogr aphy
system according to any one of clains 40 through 54,
embodiment can be obtained. Besides, reticles contained
in the reticle carrier 140 are transported by the OHV 44
moving along the guide rail Hr provided on the ceiling of
10 the clean room, and the delivery port 142 on which three
reticle carriers 140 can be placed along the guide rail
Hr is provided on the reticle port housing 122 below the
guide rail Hr. Therefore, reticle carriers 140 can be
conveyed to the three positions on the delivery port 142
15 Dby the OHV 44, and so at most three reticle carriers 140
can be placed on the delivery port 142 at the same time.
Accordingly, in the second embodiment, by conveying
individual reticles in the reticle carriers 140 onto the
reticle stage RST one at a time, the time necessary for
20 the whole process of transport of reticles, which time
includes a time for exchange of reticles, can be
shortened compared to conveying reticle carriers 140 one
by one from the outside, and the throughput can be
improved.
25 In addition, because the delivery port 142 is
provided in the front side of the exposure apparatus

which is in front of the optical axis of a projection

optical system PL and which is connected to the C/D 16



56 through 59, and 62 through 68, wherein said substrate-processygoaudisziosi s
a coater-devel oper. 75. A lithography systemused in a clean room
conprising: to an exposure apparatus that is provided on a floor surface of
said clean roomand transfers a pattern of a mask onto a substrate through
a projection optical system a ceiling-trapsport systemthat noves along a
rail extending on the ceiling of said clean roomand transports sai d nmask
contained in a mask i s contai ner; a mask-container storeroomthat has a

cont (& mask is container; a mas ' storer oo
el ivery port e and fromuioh sayst RSk SN NESe L S Gk

contai ner is lI'oaded and unl oade cei 1 ng-transpor

cei ling theregfahidd asRA- B AP MBI N, tgﬁ@s]pgﬁéléa&glmp@gﬁ?gont ai ner

carried in 20 between said delivery port and salid position in hto

deliver a maslslddeh G OH A SPEHRMG] bk XPORE HAPPaERi s Speecadnd
an orientation-change nmechani smthat changes the orientation of said mask

contai ner to Restent ghl.e HeAdd gl A d@blefh$adFeamVeyidw sysbearef said
exposure apparatus side in said delivery position before the transport of

2s said mask c@paaiaters tof sdid pdeldvernt pest thonused 2ad MW 2008cie , 138
76. A lithography systemaccording to claim75, wherein said

ori ent at i on- ¢ kamye ynieeh ani ssranc fan gdsi ghtel yormaaht &iron. of sai d mask cont ai ner
during transport by said ceiling-transport system s 77. A lithography

syst em accor di ng t o Feirdih®ITe reah desiay ssai tdh e rd et ea o reaank®? rieehani sm

changes the orjentation of said nmask container
disposed at a height of about 900mm from the floor

surface, an operator manually can carry a reticle

10 carriers 140 into and out of the delivery port 142 under
suitable conditions also from the viewpoint of human
engineering.
<<A third embodiment>>

Next, a third embodiment of the present invention

15 will be described below with reference to Figs. 12 to 14.
Note that the same elements as, or equivalent elements to,
those of the first and second embodiments are represented
by the same symbols, and that brief or no descriptions
about these elements will be presented.

20 Fig. 12 shows the schematic, oblique view of a
lithography system 120 of the third embodiment; Fig. 13
shows a plan view of the lithography system 120, and Fig.
14 shows a side view of the lithography system 120.

The lithography system 120, as a whole, has the

25 same structure as the lithography system 110 according to
the second embodiment, but is different in the following
points.

That is, in the lithography system 120 an



during transport by said transport nmechanism 78. A |ithography SYSt 2§ aug 2003
according to claim77, wherein said ~o orientation-change nechanismis
arranged,in part of a path of said transport mechani smtransporting said

mask container. 79. A lithography system according to claim 78, wherein

sai d orientation-change nechanisn1conprisgz a turntable on which said mask

is container is nounted, and a driving nmechanismthat rotates said

turntable. 80. A lithography system according to claim79 further

abl e. '80. A I thography syst: ng to clai ther
of Sal d mack CBALEONES Dbt G Gr SA7A by AlaBlE0 AN SBERRGFSen e

driving nﬁchagégg1§§tﬁa Uaa@@l8k{$é9§§93§@5890ﬁah?a%BEﬁégb%% thel QiR

rot at ed, based teciion resu orien Iron detect’ion

mechani sm 85}@&:&%hwr@@@y-z%yaiﬁg&@%gt%ﬂa b gh@! gggér ‘Q/ﬂ?rf%ig% %’f’ d 2s

orientation-change nechanismis arranged in sali eli y port.

lithography syjsdem ysethylogt Ch620i HROMBCORBr LALNA: in 7i16sAUP22Q03 339 a
plurality of exposure apparatuses that are-.provided on a’floor surface of

said cl eam rops @NsbdsaNSierddl Paéterpoet @4bmBsk QAtenhathwbst Kake cllar ough a
projection optical system a ceiling-transport systemthat noves along a

rai | extendi ngaphiéhe S4Ceasimgskfcosatdinkeancanobeaplateanaponis tha d mask
contained in a mask container; and an orientation-setting nechanismthat is
provi ded on sguideeraihgHtr alsgpoit shssenpsandrebétdee dar pyicagriietro each
of said exposure apparatuses, sets the orientation of said mask container
to be suitablrainrpsnt dorxposurbstoanppadatasthg3ddeAiveriogeaphy 48y angim
according to claim82,
separated from a cover thereof by a open-close mechanism
10 (not shown) are conveyed through the +Y side space of the
FOUP extension port 60 to a reticle store portion above
the FOUP extension port 60. The structure of the other
parts is the same as that of the lithography system 110
according to the second embodiment.
15 By using the lithography system 120 according to
the third embodiment, the effect equivalent to that of
the second embodiment can be obtained. In addition,
because the length of the inline-interface portion 18 can
be shortened, the footprint thereof can be reduced by
20 that amount.
<<A fourth embodiment>>
Next, a fourth embodiment of the present invention
will be described below with reference to Figs. 15A to
15B. Note that the same elements as, or equivalent
25 elements to, those of the first and second embodiments
are represented by the same symbols, and that brief or no

descriptions about these elements will be presented.

Fig. 15A shows a plan view of a lithography system



2 6 AUG 2009 140 wherein said orientation-setting nmechanismsets the 2003
orientation of said mask contai ner based on information, stored beforehaAg
concerning orientation suitable for each exposure apparatus. 5 84. A

| i t hography system according to claim82, wherein said orientation-setting
mechani sm sets the orientation of said masglg contai ner according to an

I nstruction froma host unit. 10 85. A |ithography system according to
claim 82, wherein said orientation-setting nechanismsets the orientation

of said mask gapt @bee&d%ae@oo@h@om@t%a@n@wﬁetﬂttsaﬂéfre%achlspé sai d
exposure apparatus. 15 A transport nmethod with which to ransport a

cont ai ner conkabRkng &@oﬂ@lQﬁbwt@beh%OQWQﬂ%éﬂ%?HpE% dfest PRBition to a
second position where said object to be conveyed is delivered to an

exposur e- appar at us TRen12@hbgdyphiydeystlar i3 dwdorgiisr) dd s Fydstt he
orientation of said mask container is set according to orientation in which
to deliver inesbbdiseaandaposieknoin 25987. 1AA reansdd@E, ned ol ;acdcofth ng to
claim 86, wherein said object to be conveyed is a mask having a pattern
formed thdreomnline type where a C/D 16 as a substrate process unit is

connected to the left side of an exposure-apparatus main

body 12 and which is different from the type of the first

through third embodiments.

The lithography system 130, as shown in Fig. 15A,

10 comprises an exposure apparatus comprising the exposure-
apparatus main body 12, a beam-matching-unit BMU and a
laser unit 14; the C/D 16 connected through an inline
with the left side of the exposure-apparatus main body
12; and a reticle port housing 122 that serves as a mask-

15 transport-system housing and that is connected to near
the front end of the right side of the exposure-apparatus
main body 12.

In the lithography system 130 according to the
fourth embodiment, in the left end of the front side of a

20 environmental chamber 12A of the exposure-apparatus main
body 12, the FOUP extension port 60 is disposed at a
height of about 900mm from the floor, which is determined
from the viewpoint of human engineering as in the above.
The inside structure of the environmental chamber 12A in

25 which the FOUP extension port 60 is provided is the same
as that of the FOUP extension housing 62 in Fig. 6.

The reticle port housing 122, as shown in Figs. 154,

is provided with an delivery port 142 on which three
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88. A transport nethod according to claim86, wherxg augahoos

obj ect to be conveyed is a substrate subject to exposure onto which a
predeterm ned pattern is transferred. 5 89. A device nmanufacturing nethod
including a lithography process, wherein in said |ithography process,
exposure is perfornmed using an exposure apparatus according to any one of
clainms 1 through 20 and 24 through 37. 10 90. A device manufactured using a
devi ce manufacturing nethod according to claim89. 91. A device

manuf act ur i ng Jetiad IdAGhUdN0 13 d IANGUAPNCIAGESS: WIRLET B | i £AL s

| i t hography process,

ogr aphy systemis used that is according to

any one of cl aiis4Q oygh 24smPP (HEQHARra9MbR NRUIN ] r ANk /5504,

t hrough 85. 92.

A devi ce manufactured using a device manufacturing 2

nmet hod accor dicRg e @1Ad8Pblchy AyEXROSHHIEL apPa AtAISE RESOT €l NDwd ¢, any
one of clainms 29 through 37, wherein said nmask contai ner has an opening,

and sai d ori emhat hendgtharge tiri tdedHanrgss ddrer ard 2ntedm athedfflo@r 61 AUG 2003
142 said nmask contai ner according to the direction of said opening.
5 also about 900mm, which height is determined from the

viewpoint of human engineering. The OHV 44 can carry

reticle carriers 140 from and to the delivery port 142.

In addition, the delivery port 142 is suitable for an

operator to manually carry reticle carriers 140

10 transported with PGV, etc., from and to.

In this case, as seen in Fig. 15A, a guide rail Hw

as a second railway along which the OHV 28 moves that

serves as a second ceiling~transport system and that

conveys FOUP’s 24 containing wafers to the mount stage of

15 the C/D 16, and the guide rail Hr along which the OHV 44

moves that serves as a first ceiling-transport system and

that conveys reticle carriers 140 from and to the

delivery port 142 are disposed parallel to each other on

the ceiling portion (ceiling surface) of the clean room.

20

In the lithography system 130, a robot (not shown)

that transfers wafers between the inside of the C/D 16

and a wafer loader system 76 inside the environmental

chamber 12A of the exposure-apparatus main body 12 also

transfers wafers between a FOUP24 inside the FOUP

25 extension port 60 and the wafer loader system 76.

Furthermore, the carrier main portion of a reticle

carrier 140 carried to the delivery port 142 is separated

from its cover in the same way as in the second



94. An exposure apparatus according to claim93, wherein 5 said na§§b 003
container has a lid that can close said opening. 95. A lithography s éWEn?
according to any one of clainms 75 through 81, wherein said mask contai ner
has an opening, and said orientation-change nechani sm changes the
orientation 10 of said mask contai ner accemding to the direction of said
opening. 96. A lithography system according to claim95, wherein said nmask
container has a lid that can close said opening. 15 97. A |lithography

system accor dgRgoh9m@RY , 0BRd0h HediiM BE IiVeRMAY 8R;s e Bldt SRSk

contai ner has an opening, and said orientation-setting nechanismsets the

orientation othgadi dnERskesOt PRt AGER diHAGIM)0 drite Hired 10 Pinsatd 20
opening. 98. A lithography system according to claim 97, wherein said mask

cont ai ner hastaahkgotrhakysgamCkos®eyai @ @peMaldty oFf GAdGIZN3 dd3H 99. A
transport nethod according to any one of clains 86 through 88, wherein said
cont ai ner hasraniopeni g, taedrieltd ciel ertratiieon 1df0 sdichgcantgdtrer s set
according to the direction of said opening. 5 100. A transport nethod
according &0 é¢hdimr@ed Wiyersi arsawd Bcamt &liger 1hds arnd ¢ttdrats darercliosen sai d
openi ng. 10l. An exposure apparatus according to any one of clains

reticle store portion (not shown) inside the exposure-

apparatus main body 12. And a reticle loader (not shown)

transfers the reticles between the reticle store portion

and a reticle stage RST.

10 Meanwhile, after tasks of the reticles such as
exposure through them has been finished, the reticle
conveying system conveys-‘the reticles along the path in
reverse to below the delivery port 142.

According to the lithography system 130 having the

15 structure described above, for the same reason as with
the second embodiment, the time necessary for the whole
process of transport of reticles, which time includes a
time for exchange of reticles, can be shortened compared
to conveying reticle carriers 140 one by one from the

20 outside. Therefore, the throughput can be improved.

In addition, because the delivery port 142 is
provided near the front end and on the right side of the
exposure-apparatus main body 12, which is much apart from
the illumination optical system IOP, the reticle

25 conveying system can be arranged near the delivery port
142. Therefore, a conveying system of an exposure

apparatus of the prior art can be used as the reticle

conveying system by slightly modifying.



10 24 through 28, wherein a laser unit as an exposure |ight sourc? Lé
connected to an end surface of said exposure apparatus main body 8 WG 2008
said front surface to which said substrate-processing unit is connected. 15
102. An exposure apparatus according to claim101, wherein said |aser unit
is attended by an illumnation optical sysfgem |103. A lithography system
according to any one of clains 40 20 through 54, and 56 through 59, wherein
a laser unit as an exposure light source is connected to an end surface of

sai d exposure pat: S l: qssaid front surface to which said
substrate-prOESES?%EE&nF®%¥§I§%R%e€Eed. 2 6 AUG 2003 144 104. A

l'i thography system geger dgngitf@h%ﬁho@dli%m%efr ecg{é ﬁe%elhr?r.sﬁrm}gﬁﬁidé

attended by an illumnafion optical system 5 105. I thography system

according to ghanm,e24ewhenecl $RI1GWIelitreme fRidnds @& renged el oy gai d
first rail and near said exposure apparatus. |06. An exposure apparatus

conprising: 1QGean evpesyhatappar abwe RAlmdIAdy dd)ator rafisfw et pattern of
a mask onto a substrate; a nask-container -storeroom having a carrying-in

port, for & neskmeamkaitper thiosko ofhittle & irask atentfurerh comdad drg: sai d

mask is carried froma position apart from 15 said exposure-apparatus nmain

body; are represented by the same symbols, and that brief or no
descriptions about these elements will be presented.

Fig. 16A shows a plan view of a lithography system
150 according to the fifth embodiment, and Fig. 16B shows

10 a front view of the lithography system 150.

The lithography system 150, as a whole, has the
same structure as the lithography system 130 of the
fourth embodiment, but is different in the following
points.

15 That is, in the lithography system 150 a concave is
formed near the front end of the right side of an
environmental chamber 12A of an exposure-apparatus main
body 12, and on the upper surface of the concave, as
shown in Figs. 16A and 16B, is provided an delivery port

20 142 on which three reticle carriers 140 as mask
containers can be placed along the guide rail Hr. The
structure of the other parts is the same as that of the
lithography system 130 according to the fourth embodiment.

According to the lithography system 150 of the

25 fifth embodiment, the effect equivalent to that of the
fourth embodiment can be obtained, and as obviously seen

by comparing Figs. 15A and 16A, the footprint can be

reduced.



a transport nechanismthat transports said nmask contai ner carriedaig
between said carrying-in port and a position in which to deliver 2093
a conveying system of said exposure-apparatus main body side; and 20 an
orientation-change unit that is arranged in part of a path of said
transport mechani smtransporting said mask-contai ner and changes the
orientation of said nmask container. 2 6 AUG 2003 145 107. An exposure
apparatus according to claim 106, wherein said carrying-in port is a port

into which said ms%lEH?gahggb %ﬁecgrerc!o & “E‘E%u%’ri:\ MG %’nﬁ&ﬁ%?ér&r , @ mask

cont ai ner containing sa rom sai positi apart rom sal

exposur e- appagatys B8l 8,80dknobBR ALK WL ARIARALYS REAYIH Ng to ol aim

106, further conprising: a transport systemthat transports a nask

contai ner 10 gephakRkld reaindifBSkoke@) arRPYlandT3Rdd tfd WRS ALt sk
container storeroomto said carrying-in port. 109.- An exposure apparatus

accordi ng to aaprengoetichaots theb refriaugh stBe \WHar,eithes alak MRSK me0iM ai ner
has an 15 opening, and said orientation-change unit changes the orientation
of said neEsk pomtabneroatedndnggthe tried idilrescagn baf tyaint feperadig.I1rll10. An
exposure apparatus according to claim 109, wherein 20 said mask contai ner
has a |id thathtancebesewbandtbpemamgier main portion has a store rack
for holding a plurality of reticles, the carrier main
portion can be used instead of the reticle store portion.
It is noted that only one reticle may be contained in the
10 carrier main portion. Moreover, the carrier main portion
may be filled with inert gas such as helium and nitrogen
or chemically clean dry-dir (e.g. of humidity around or
less than 5%), which is especially effective with an
exposure apparatus using exposure light having a
15 wavelength of 180nm or less. The housing of such an
exposure apparatus, in which housing a reticle stage RST
is provided, includes a transport path from the carrier
main portion separated from a cover to the housing itself,
and inert gas is supplied to the inside of the housing.
20 <<A sixth embodiment>>
Next, a sixth embodiment of the present invention
will be described below with reference to Figs. 17 to 21.
Note that the same elements as, or equivalent elements to,
those of the first embodiment are represented by the same
25 symbols, and that brief or no descriptions about these
elements will be presented.

Fig. 17 shows the schematic, oblique view of a

lithography system 160 of the sixth embodiment according



111. A transport nethod with which to transport a container contai m @o 203
obj ect to be conveyed froma first position 2 6 AUG 20p3 146 apart from
an exposure-apparatus main body to a second position in which said object

to be conveyed is delivered, wherein during said transport, the orientation
of said container is set according to a diggection in which 5 said object is
delivered in said second position. 112. A transport nethod according to
claim 111, wherein an operator carries a container containing said object

to be conveyedqf k@MsSaindhitlith,PRsid iFany .t 0 SaAHbEE@N Posidi@d. vidy 168. A
transport nethod according to claim 11T, wherein a transport nechani sm

transports a goRt aiiR@odGANY RiyE e5Ri1BEMD] ast skenbenCcemvaretifysom said
first position to said second position. |5 114. An exposure apparatus

according to anyhore adhyClsgisteml 150t Hreougta feld.e viIRi ih Sk Mas ko THES ai ner
has an opening, and said orientation-change unit changes the orientation of
sai d mask conbdi née aetcdrediengotrd thoe sZhgdidZectfi drheofl isEh ey ey ngystldbb. An
exposure apparatus according to claim 114,- wherein said nmask contai ner has
a lid thatdcadOgl 6be geitdcdgemiord. housing 22A is provided as the mask-

transport-system housing.
The lithography system 160 is arranged in a clean
room having a cleanness degree of about class 100 to 1000
as in the above lithography systems.
10 Fig. 19A shows a schematic, lateral cross-section
view of the reticle port housing 22A, and Fig. 19B shows
a schematic, longitudinal cross-section view of the
reticle port housing 22A. Fig. 19A shows the cross-
section taken along A-A line in Fig. 19B, and Fig. 19B
15 shows the cross-section along B-B line in Fig. 19A.
In the below, the reticle port housing 22A will be
described with reference to Figs. 19A and 19B.
As obviously seen by comparing Figs. 194 and 19B
with Figs. 4A and 4B, although basically the reticle port
20 housing 22A has the same structure as that of the reticle
port housing 22, the reticle port housing 22A is
different in that a direction change unit 112 is provided
inside the chamber 30 as the housing and that a window 41
constituted by a transparent member is made in the side
25 of the chamber 30 opposite the carrier stock portion 38.
In the sixth embodiment, the reticle carrier 40
(refer to Figs. 5A, 5B) is used as a mask container. It

is remarked that a label 161 (refer to Fig. 21B)



2 6 AUG 20p3 147 116. An exposure apparatus according to claim?29, 28 exusi 2003
said mask container is a mask container for a plurality of masks that holds
a plurality of masks lined in a direction perpendicular to a surface
direction of the 5 nmask housed inside the mask container, and has a

t aki ng-out port through which a transport ggystemon a side of said
exposur e- appar atus nmai n body passes when taking a mask out of said mask
container, and said orientation-change unit changes an orientation 10 of

the taking: outcpockeat 159 nFRth SORAINSiihg HHRPde 0106 ansher

systemon a si sai d “exposur e apparat us nai An €xposur e

appar at us aCC%‘E'l'&Qet RathalP ?Ljsﬁat"&t":l%rh‘ae'o!1 th> tH Cl;ché el %H&}&gﬁ%ﬁ%f’”' t

COI’T'pI’I ses a turntable on which said nmask contal ner I's nounte

driving mechapiasi bhal 1ohat ¢RiTdl &ilder NiAblire AskB t A X POUrHBPPRAKAL US
according to claim11 wherein 20 said orientation- change unit i's arranged

on the ceilingiak bélldgr’r&%ife@&létdalt@ebsSTaOFl%immSLﬂrlf%ceAsn exposur e appar at us
according to claim 117, further conprising: 2 6 AUG 2003 148 an

ori entati oh-detecti @n dechanesmchhat wieheans oplea adrdre miaaiiadrl yofcaaat ik grask
cont ai ner nounted on said
the reticle carrier 40 having such a label surface into
the apparatus through the in-out port 52, it is
preferable to put the label surface to face the front so
as to be able to perform the carrying-in confirming the
10 contents of the label.

As a result, in this embodiment, as shown in Fig.
19B, reticle carriers 40 "are stored in the carrier stock
portion 38 such that label surfaces thereof face the
sidewall of the chamber 30. The window 41 is made in the

15 portion of the chamber 30 opposite the label surface of
the reticle carriers 40 (reticle carriers 40,, 40,, 403).
Therefore, the operator can confirm the contents of the
label 161 of each of the reticle carriers 40,, 40,, 403,
stored in the carrier stock portion 38, through the

20 window 41.

When the label surfaces of the reticle carriers 40
in the carrier stock portion 38 face the window 41 as in
the above, the lids 40B face inwards to the reticle port
housing 22A. In this case, a lid 40B cannot be pushed

25 against the sidewall of the chamber 30 with any movement
of the arm 33A of the robot 32, and cannot be opened.

Therefore, in the sixth embodiment, a orientation-

change unit 112 is disposed near the center in the height



turntable, and wherein said driving nmechanismsets an angle throughyp Mﬂf%ﬁa
said turntable is to be rotated, based on detection results of said
orientation-detection mechanism 120. A |ithography system according to
claim 82, wherein said mask container is a mask container for a 10
plurality of masks that holds a plurality;@f masks lined in a direction
perpendi cular to a surface direction of a mask housed inside the mask

contai ner, and has a taking-out port through which a transport system

provided in eagPeEhBHe1%@8@“%%%@@ %tl‘ésgﬁlr&a%%%%l when dakd g Be IEgK out

of said 15 mask contal ner, and said orient on-change unit changes an

orientation othkheabrksng- AU rPehE 9fi de@ad 1MaSK te@NLA REMT M tifh ] %pe&xeto
the transport systemin each of said exposure apparatuses. 20 12

| i t hography sygh@Beacgordrng b@l@h@b@lbﬁgch\&@l@eﬂu@n&aﬂq20r1|39r§1£§pd¥té&tt' ng
nechani sm sets the orientati on of said mask contai ner based on i nformation,

stored 2 ~ AYG260Bpd49 hembeehand: choeenni agdoCoaplrdlsesd) b tsHywn for
each exposure apparatus. 122. A |lithography system according to claim 120,
wher ei n 5 5sai dnoai éatrgeironeséet ingFaigehali,sm setrs tialhd eorlildntcat iwdnicdf sai d
mask container according to an instruction froma host
the reticle carrier 40 is mounted, and a driving
mechanism 116 to turn the turntable 114. The turntable
114 is constituted by a disc~shaped member; three support
members 118a to 118c sticking out from the upper surface
10 thereof are uniformly arranged along an imaginary circle
such that the distances between them are substantially
equal, and support the reticle carrier 40 from below. The
tips of the support members 11l8a to 118c are in a
spherical shape, and each reticle carrier 40 has three
15 circular-cone-shaped holes (not shown) made on the bottom
surface thereof, which holes are arranged in the same
positional relation as the support members 118a to 118c
are. That is, in this embodiment, by the three support
members 118a to 118c engaging with the circular-cone-
20 shaped holes, the reticle carrier 40 is positioned and
mounted at a predetermined position on the turntable 114.
Incidentally, a support structure of the reticle
carrier 40 may be a so-called kinematic support structure
where either the turntable or the reticle carrier has
25 three spherical protrusions, and where the other has V-
shaped or circular-cone-shaped holes engaging with the

spherical protrusions so as to support the spherical

protrusions.



unit. 123. A lithography system according to claim 120, wherein 10 §ajh 2003
orientation-setting nmechanismsets the orientation of said nmask cont al ner
based on conmuni cation results with each of said exposure apparat us.
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carrier 40 to the reticle conveying system 64.
Therefore, in this embodiment, an operator can
manually carry the reticle carrier 40 into the apparatus

15 through the in-out port 52 with making the label surface
face the front and confirming the contents of the label,
and the reticle carrier 40 can be stored in the carrier
stock portion 38 such that the label surface thereof
faces the window 41, without causing any problem.

20 It is noted that in the sixth embodiment, although
when (1) the OHV 44 transports the reticle carrier 40 to
the delivery port 42, (2) it is stored in the carrier
stock portion 38, and (3) it is carried in through the
in-out port 52, the orientations of the reticle carrier

25 40 are the same, this invention is not limited to that.
That is, upon at least one of (1) to (3) in the above,
the orientation of the reticle carrier 40 may be reverse

to that in the sixth embodiment. For example, if the
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change unit 112 is disposed is not limited to the above.
For example, the orientation-change unit 112 may be
disposed in the delivery port 42 so that the OHV 44
10 mounts the reticle carrier 40 on the turntable 114. In
this case, just after the mounting, the orientation-
change unit 112 can change the orientation of the reticle
carrier 40 to any direction, if necessary.
Moreover, the sixth embodiment described the case
15 where, in either of the OHV 44 transporting the reticle
carrier 40 to the delivery port 42 and an operator
carrying in the reticle carrier 40 through the in-out
port 52, the orientations of the reticle carrier 40 are
the same predetermined orientation, where the relation
20 between the orientation and an orientation that the
reticle carrier 40 takes when it is placed in the rack 54
so as to separate from the lid 40B is known, and where,
based on the relation, the angle (specifically 180° or 0°)
is determined through which the turntable 114 is rotated.
25 However, this invention is not limited to that.
For example, in the case where an orientation-

change unit comprises an orientation-detection mechanism

of detecting the orientation of the reticle carrier 40, a



10@® 10@@ 10@@ * * +++*, dEXY: | | 9F109%g& () - 99910%g& () - F10%g& () - &@ 10%G&AQ 2803
"10%& ()-9 10%& ()-*,a,,,,)-a-dEXY: |1 993(10%¢& ()- &S8@
O%g&' ()-s$109g& ()-"GLO%& ()-9 10%g& ()-9s10%g& ()-a---.
dExY: 1199s310%é& ()-9110%& ()-/10%é& ()-9- 10%gé& () - +! 10%g&' ()-9*109%g&
() IH 1] xmbC v 9' 1092& ()- 10g 10g 1085
109g& () - 910%&’ () - 93710%&’ () - S5! 10%g&! ()-////0@)| 0dEnbC! ! 3 "10%& ()- s
1092 & () - && 1092 & ()- &3

10% & () - &SFLMA& ()l WERHIBE & Jdy0 QA LAl e d {0 3IQYER {$RnSS310%
z& () - &F 10% & () - &10%& () - 10%& ()- 111223 3dEan"- 092 & () +z

1092 & () - sSML@Ue&t(hrntaphl@@& 4 )is rotated, based on the detection

10%2 &' ()-MLO% & ()-13}333%$4"44dEnDC! ! 910% &' () - 7,

109%2& () - @" 18¥B&1ts oFl A% on)ichri® n(-de bt (e Hdd<dborEg! 1 XY@ 10%
HHH& () -y! YO 10%/ G & ()-y @O0%W& ()-L' 10%& ()- 10z 10z

10z: 10% & () - 5he¥s7 @8 skemalt!i[q 4/1EMANNR. A1) -dXdnf)9i8e (9 £ el 19eReri)at BOAOYR' () -
3 13"10%& ()-3 YO 10%& ()-y89{:::::::{\=l{F10%& ()-' 10%a& ()- 10T 10T
10T: 10%&' %) - t@@mgeowmi& @meFﬁﬁingﬁﬁqqh:an<Gﬁi83qa#icﬂ+defd@@@k&'()-T!t}L
"109& () -T#10%@& ()-G ! #10%&' ()-G ! #109%& ()-G "y@ 10%a&% () -

=>?7[ @aaag [ PRechand@n.0 @iggorientation- change unit 112’ comprises a

0% -le-"10%-F& 109 " 10% 1'$" 109%& gg?EEENAdEPE:L
10@(@3@5)10%&- (paupre- (p)late shaped()tur$ﬁ table Qlllg $1nsteacg)og

1008, e (1 SN I oS IO NS BN L
is fixed on an end of the upper surface of the turntable

10 114’ . And four support members 118d, 118e, 118f, 118g are
arranged on diagonal lines of the upper surface of the
turntable 114’ so as to be spaced the same distance apart.
That is, the four support members 118d, 118e, 118f, 118g
form the corner points of an imaginary square smaller

15 than the turntable 114’.

The orientation-detection mechanism 162 comprises
three reflection-type photo-sensors, e.g. photo-coupler,
122A, 122B, 122C, which are arranged a predetermined
distance apart from each other.

20 A reticle carrier 40’ having a shape shown in a
plan view of Fig. 23A is suitable for the orientation-
change unit 112’ shown in Fig. 22. Although this reticle
carrier 40’ has basically the same structure as the
reticle carrier 40 has, a protrusion 124A, 124B, 124C 1is

25 provided on each of three different sides from the lid
40B’s side of the carrier main body 40A, each of the
protrusions having substantially the same length as the

orientation-detection mechanism 162 and being located at
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118e, 118f, 118g are. Accordingly, the four support
members 118d, 118e, 118f, 118g engage with circular-cone-
shaped holes 128a, 128b, 128c, 128d so that the reticle
carrier 40’is positioned and mounted at a predetermined
10 position on the turntable 114’. In this case, the reticle
carrier 40’ can be placed on the turntable 114’ in any of
the four orientations, in three (first to third
orientations) of which a protrusion 124A, 124B, 124cC
faces the orientation-detection mechanism 162, and in the
15 other (fourth orientation) of which no protrusion faces
the orientation-detection mechanism 162.

An opening 126a is made in a position on the
protrusion 124A opposite the photo-coupler 122A when the
reticle carrier 40’ is placed on the turntable 114’ in

20 the first orientation; an opening 126b is made in a
position on the protrusion 124B opposite the photo-
coupler 122B when the reticle carrier 40’ is placed on
the turntable 114’ in the second orientation, and an
opening 126c is made in a position on the protrusion 124C

25 opposite the photo-coupler 122C when the reticle carrier
40’ is placed on the turntable 114’ in the third

orientation.

When the reticle carrier 40’ is placed on the
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5 photo-coupler 122A detects reflected light, whether only
the photo-coupler 122B detects reflected light, whether
only the photo-coupler 122C detects reflected light, or
whether no photo-coupler detects reflected light.
Therefore, the driving mechanism 116 can change the
10 orientation of the reticle carrier 40’ to be suitable for
passing a reticle R in the rack 54 by rotating the
turntable 114’ through 0%, 90°, 180° or 270° depending on
the detected orientation of the reticle carrier 40’, even
if the orientation of the reticle carrier 40’ carried to
15 the delivery port 42, etc., is random. Accordingly, no
restriction needs to be set on the orientation of the
reticle carrier 40’ upon the carrying-in.
It is remarked that although the sixth embodiment
described the case where the front-open-type and sealed-
20 type reticle carrier 40 is used as a mask container, this
invention is not limited to that. A sealed-type container
may be used such as a SMIF (Standard Mechanical
Interface) pod, which is described in the second to fifth
embodiments.
25 In addition, it is remarked that although the sixth
embodiment described the case where the orientation-

change unit 112 is arranged inside the reticle port

housing 22A, this invention is not limited to that. The
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comprising such an orientation-change mechanism. An OHV
44’ in Fig. 24 comprises a slide-turn mechanism 163; a
cylinder-shaped belt support member 132 attached to the
10 rotation axis 163A of the slide-turn mechanism 163; three
belts 134 hanging from the belt-support member 132; an
attaching member 136 provided on the lower ends of the
belts 134; and a pair of claws 138A, 138B that are
provided on the attaching member 136 and that are
15 displaceable in a sliding manner.
Inside the belt-support member 132, a hoist is
embedded that hoists and lowers the three belts
simultaneously, and the attaching member 136 and claws
138A, 138B as one piece are moved up and down by the
20 hoist. Moreover, inside the attaching member 136, a
driving mechanism is embedded that moves the claws 1383,
138B such that the distance between them changes.
Therefore, the reticle carrier 40 is firmly held by the
pair of claws 138A, 138B.
25 While the OHV 44’ having such structure moves along
the guide rail Hr and transports the reticle carrier 40,

the slide-turn mechanism 163 changes the orientation of

the reticle carrier 40 to be suitable for, in the rack 54,



10z 10z 26 AUG 2003
10zs: 10% & ()-11"109%& ()-f! W" 10%e& ()-f!s$#10%BzB& () - ! s$#10%& () -

dEMB70! 10z 1 109%& ()- @ 10%& ()-L " !109%& ()- F@LO%& ()-,

109% ()-' 109& ()-J-faBVB70! 10zL$109%& ()-1"z 10%& ()- 10%& ()- @

109 ()-109%& ()-'a"109%& ()-fA XdEMB70! 10g§5 10%& ()-- @

109%& ()-+ 109%&' ()-)- 109%&' ()-s(Y10%: ()-, &lL0%& ()- XbCO! 10z

@0%& ()-&310%& ()- 10 10 10: &10% ()- 8! 10%& ()- 7310%& () - SdEbCO!

102" 1 10%8&’ () 9:10%g3 T
10%gE () Fot LBIGEELT- Folhotoh (1 SoSNE " 6260 SOy EY (% SYotem 64.

7110%0& () - B@TAUEErbred %@gfﬁ&dﬁbsﬁz MR Ori&r® MAWE o) -theWtart of
10! f F@10% o' 0& ()-y! F@ 10%00& ()-y @0% o& ()-&L0% o& ()- 10g 10g 10g9:

1099& () - 0>W ERe=0rah8pdrt18% e&c( DHS! 4%’, the orientation of the
"10%&' ()-S"10% o0& ()-SI"10%& ()-S"10% #& ()--!'y"10%0& ()-- WX S10! @" 10%&’ (
)- @10% & () - get10¥e&ch)yrietOcanobd0chiadgk®d a'cob& suitable for, in the
710% 0" 0& ()-!-"10% o' 0& () - @z[9rS10!'! " $!109& ()-S"10%H& ()-S' ~"10%& ()-S
@"10%c&'Y) - reekB510%Rafrin@al %t i&'1e) Rr $40t@el 0%k i(l€ Ik dng 10 10
system 64.
Moreover, even if a plurality of lithography
systems 10A, 10B, 10C each of which comprises plural
kinds of exposure apparatuses 12B, 12C, 12D, which are
10 from different makers and which have different
specifications, are arrandged in the same clean room as
shown in Fig. 25, it is possible to transport a reticle
carrier to any of the exposure apparatuses, setting the
orientation of the reticle carrier to be suitable for the
15 exposure apparatus, because the slide-turn mechanism 163
provided on the OHV 44’ moving along the guide rail Hr
extending on the ceiling sets the orientation in the way
described above during the transport. Therefore, even if
a plurality of exposure apparatuses 12B, 12C, 12D, which
20 are from different makers and which have different
specifications, are arranged in the same clean room, it
is possible to transport a reticle contained in a reticle
carrier to each of the exposure apparatuses by the same
ceiling-transport system, setting the orientation of the
25 reticle carrier to be suitable for the exposure apparatus.
In this case, as the simplest method, the slide-

turn mechanism 163 may has information regarding

respective orientations suitable for exposure apparatuses
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instructions from a host computer controlling all
lithography systems in the clean room.
Furthermore, a communication unit (transmitter-
receiver) may be provided that provides communication
10 between the exposure apparatuses 12B, 12C, 12D and the
OHV 44', and based on communication results, the
orientation of the reticle carrier may be set. In this
case, it is possible to pass a reticle carrier to each of
the exposure apparatuses, setting the orientation of the
15 reticle carrier to be suitable for the exposure apparatus,
regardless of the orientation of the reticle carrier
containing a reticle during the transport by the OHV 44'.
In addition, although the above described the
orientation change of the reticle carrier as a mask
20 container, the application is not limited to that. FOUP
as a wafer container may also be changed in orientation.
For example, it is obvious that, using the same ceiling-
transport system as the OHV 44’ as a transport system for
FOUP, the orientation of FOUP can be easily changed
25 during the transport. Additionally, even if a FOUP in any
orientation is carried in through the FOUP extension port,

by arranging an orientation-change mechanism of the same

principle as that of the orientation-change mechanism 112



10 107M#z[ 97C :
10! -"109& ()-:L$"109% & ()-T!L$" 109& ()-T3"10%e& ()-S! 3"109%& ()-S!, #10%hzh
& ()-~_=0!1Y "10%.L& ()-3 109F& ()-9' 109%9& ()- 10z 10z

10zs: 109 & ()-!s-"109%& ()-:z[ 9~ =0!L$" 109& ()- T"10947& () - S! "109%5& ()- S! 10%
Tme: ()-S!'! 109& () - S! XY " 1095 T& ()-r§§01\|\/|100/&' ()-& 10%& ()- 10,, 10,,
10,,!1-"10%, & ()-!-"109%& ()-L$" 109 & ()-T}[<rS10!\!10%& ()-@!10% ()- @1
0%& ()--1110% ()--38110% & ()-2!38& 10%1¢& ()-3zijkzxI£20!\ 10zhzh

10zhzh! n8- 10%hzh& ()-!x-"10% . & ()-Z ! goutovd ?? 1779$" 10%

& ()- S 9$" 10%& () - Skl y| QFaM b@ska%Rs(PM yx@ 109y 5@& (o i@ 10%H#&' () - ! @ 10%¢#

&' @LO%& 0% /( Jehel th < 1
() 281,017 &.() V\}[ L@ st

)-s!i ()- s'sB" 3955137 10% - % ~SLpPe@ATYS OL0%&: () - Wr
s_u vvl 10%_0LO&%)(3) 8, SE0UHRS s | 10%T§ (khe &BPOS 4 may
10-- i s- $0654° -1ds- #10@g & @)af%} 2rsi vyl ‘_;%%ol & U ©

3" 1090h& () - snblegwm&qa)s TOWT&' () - f1 " HQoEX? 10967& () - [} oOP1F@LOY%@ (
)- ' 109%@ 9210 10 10'%6‘3@%“3‘) rM'lO%&'() | SL$4" 10%iu& () -4

' 90P1! ! 109&/ Or @&
}[ mal g% § e rotatabl phy System Of



11 109FF& ()-3 26 AUG 2003
| 109%@&& ()-S!'! 109 ()-SI, ! 10%@& ()-'1,!10983& ()-'yz{|zl *PlyY10% U& () -
10KK 10KK

1OKK! - "109KKE& ()-!-"109%& ()-, & 10%@& ()-t!e, & 109%& ()-t5i dEAPlyY109® 10%
U& () - 9810% U ()- 9F 10% U& () - S410% U& (J7510% U& ()- S10%

U& ()-i"\aB*PlyY109 10% U& ()-! @ 109AJU& ()~ %310% U& ()-F!'10% U& ()- &S 10%
U& ()-F!10% U& ()-\BudEAP1lyY10&* 10% U& () - &3(F10% U& () - &S&10%

V& () - 95$10% i ( %né&%Q";f%E’&'r(e) aBpara@UsUueln XU M IO S W& o 1 A5310%
U& ()-&1@10% U&' () - 0%
carrier, according to instructions from the host computer,
or according to communication results with the exposure
apparatus.

5 It is remarked that alfhough in the above
embodiments (including modified examples) a sealed-type
reticle carrier (40, 40’, 140, etc.) comprising a open-
close lid 40B is used as a mask container, and a sealed-
type FOUP 24 comprising a open-close lid 25 is used as a

10 substrate container, that is because using these
containers can prevent dust, etc., from entering the
container (the reticle carrier or the FOUP) even if the
cleanness degree of the clean room is as low as class 100
to 1000, and thus the cost of the clean room is reduced.

15 However, this invention is not limited to that. For
example, when a lithography system is provided in the
clean room having the cleanness degree as high as class 1,
an open-type carrier may be used as the substrate
container, and an open-type reticle carrier as the mask

20 container.

In addition, in lithography systems of the above
embodiments, because a C/D 16 is used as the substrate-
processing unit, the sequence of resist coating, exposure
and development in the lithography process can be

25 performed under circumstances free from dust. However,
this invention is not limited to that. A lithography
system according to this invention can be constructed by

connecting a coater (resist coating unit) and developer
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processing unit in-line with the exposure-apparatus main

body.

Moreover, in the above embodiments, a pulse laser

5 light source such as ArF excimer laser, F, laser or Ar,
laser is used as the laser unit 14 that is a light source
for the exposure apparatus. An exposure apparatus and
lithography system according to this invention is not
limited to this, needless to say. For example, the laser

10 unit as a light source may be a YAG laser unit using a
harmonic wave as exposure light, a laser plasma unit
generating EUV light in the soft X-ray range of
wavelength 5 to 15nm by illuminating EUV light generation
material such as a copper tape with laser light, SOR or a

15 high power laser using semiconductor laser excitation.

In addition, the light source, i.e. illumination
light for exposure, of an exposure apparatus of this
invention is not limited to those. This invention can be
applied to, for example, a DUV exposure apparatus

20 employing as exposure light far-ultraviolet light (DUV)
such as an ultraviolet-emission line (g-line, i-line,
etc.) of an ultra~high pressure mercury lamp, a VUV
exposure apparatus employing vacuum-ultraviolet light
(VUV) such as ArF excimer laser light, F, laser light or

25 Ar, laser light, a X-ray exposure apparatus and an
electron-beam exposure apparatus, which are connected in-

line with the substrate-processing unit such as C/D 16.

Furthermore, as a vacuum ultraviolet light other
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5 wavelength laser light, infrared or visible, emitted from
a DFB semiconductor laser device or a fiber laser by a
fiber amplifier having, for example, erbium (or erbium
and ytterbium) doped.
Needless to say, the present invention can be

10 applied not only to a wafer exposure apparatus used in
the manufacture of semiconductor devices but also to an
exposure apparatus that transfers a device pattern onto a
glass plate and that is used in the manufacture of
displays such as liquid crystal display devices, an

15 exposure apparatus that transfers a device pattern onto a
ceramic plate and that is used in the manufacture of thin
magnetic heads, and an exposure apparatus used in the
manufacture of pick-up devices (CCD, etc.) or micro-
machines.

20 Moreover, the present invention can be applied not
only to an exposure apparatus for producing micro devices
such as semiconductor devices but also to an exposure
apparatus that transfers a circuit pattern onto a glass
substrate or silicon wafer so as to produce reticles or

25 masks used by a light exposure apparatus, EUV (Extreme
Ultraviolet) exposure apparatus, X-ray exposure apparatus,

electron beam exposure apparatus, etc. Incidentally, in

an exposure apparatus using DUV (far ultraviolet) light
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transmission-type mask (stencil-mask, membrane-mask), and
as the substrate of the mask, silicon wafer or the like
is employed.

10 Moreover, the scale of the projection optical system
is not limited to a reduced scale and may be an equal or
magnified scale. Furthermore, in the projection optical
system, quartz or fluorite may be used as the glass
material when an excimer laser is employed, and the

15 optical system and reticle are of a reflection type when

EUV light is employed.

In addition, the structures of the exposure-
apparatus main body 12 and conveying systems provided in
the housings 20, 22 are not limited to those of the above

20 embodiments.

An exposure apparatus of the embodiment can be made
in the following manner. The illumination optical system
(IOP) and the projection optical system (PL), which are
constituted of a plurality of lenses, are built in the

25 housing of the exposure apparatus, and optical adjustment
is performed thereto; the reticle stage RST and the wafer
stage WST that consist of a number of mechanical parts

are installed in the housing of the exposure apparatus
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<<A device manufacturing method>>
Next, an embodiment of the method of manufacturing
devices using a lithography system and exposure apparatus
10 thereof according to the above embodiments will be
described.
Fig. 26 is a flow chart for the manufacture of
devices (semiconductor chips such as IC or LSI, liquid
crystal panels, CCD’s, thin magnetic heads, micro
15 machines, or the like) in this embodiment. As shown in
Fig. 26, in step 201 (design step), function/performance
design for the devices (e.g., circuit design for
semiconductor devices) is performed and pattern design is
performed to implement the function. In step 202 (mask
20 manufacturing step), masks on which a different sub-
pattern of the designed circuit is formed are produced.
In step 203 (wafer manufacturing step), wafers are
manufactured by using silicon material or the like.
In step 204 (wafer processing step), actual circuits
25 and the like are formed on the wafers by lithography or
the like using the masks and the wafers prepared in steps

201 through 203, as will be described later. In step 205

(device assembly step), the devices are assembled from
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of step 204 described above in manufacturing

10 semiconductor devices. Referring to Fig. 27, in step 211
(oxidation step), the surface of a wafer is oxidized. 1In
step 212 (CVD step), an insulating film is formed on the
wafer surface. In step 213 (electrode formation step),
electrodes are formed on the wafer by vapor deposition.

15 1In step 214 (ion implantation step), ions are implanted
into the wafer. Steps 211 through 214 described above
constitute a pre-process for each step in the wafer
process and are selectively executed in accordance with
the processing required in each step.

20 When the above pre-process is completed in each step
in the wafer process, a post-process is executed as
follows. In this post-process, first of all, in step 215
(resist formation step), the wafer is coated with a
photosensitive material (resist). In step 216, the above

25 exposure apparatus transfers a sub-pattern of the circuit
on a mask onto the wafer according to the above method.
In step 217 (development step), the exposed wafer is

developed. In step 218 (etching step), an exposing member
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post-process, a multiple-layer circuit pattern is formed
on each shot-area of the wafer.
According to the device manufacturing method of
this embodiment described above, in the exposure step
10 (step 216), the lithography system and exposure apparatus
according to any of the above embodiments are used, and
therefore it is possible "to manufacture highly-integrated
devices with high yield when ArF excimer laser unit or F;
laser unit is used as the laser unit. Furthermore, as
15 described above, in a lithography system and exposure
apparatus according to any of the above embodiments,
because the efficiency in using the space of a clean room
is improved, the manufacturing cost of devices can be

reduced. Therefore, the productivity of highly integrated

20 micro-devices can be improved overall.

INDUSTRIAL APPLICABILITY
As described above, an exposure apparatus and
lithography system according to this invention are
25 suitable to reduce equipment cost in the lithography
process of manufacturing micro-devices such as integrated
circuits. In addition, a conveying method according to

this invention is suitable to transport a mask container
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WHAT IS CLAIMED IS:

1. An exposure apparatus used in a lithography
process, said exposure apparatus comprising:

an exposure-apparatus main body provided on a floor

5 surface; -

a laser unit, as an exposure light source, arranged
in an area of said floor surface, the width of said area
being defined by maintenance areas, on both sides of said
exposure-apparatus main body, inclusive.

10

2. An exposure apparatus according to claim 1,
wherein said exposure-apparatus main body and said laser
unit are so arranged on said floor surface that
maintenance areas of said exposure-apparatus main body

15 and said laser unit overlap each other at least partially.

3. An exposure apparatus according to claim 2,
wherein said exposure-apparatus main body and said laser
unit are so arranged on said floor surface that a whole

20 maintenance area of said laser unit is included in a

maintenance area of said exposure-apparatus main body.

4, An exposure apparatus according to claim 1,
wherein a housing of said laser unit is arranged on said
25 floor surface and adjacent to a housing of said exposure-

apparatus main body.

5. An exposure apparatus according to claim 1,



11/10% U& ()-9-10% U& ()-+"10% U& ()-9L$10% U& ()-"10% U& ()-910% 26 AUG 2003
U& () - waxUxxxxxxdE: / 10 U 10 UL: 10% U& ()-9810% U& ()-s710% U& ()-, 5! 10%

U& ()-9L310% U& ()-LI 110% U& () - xxyyDy}yyyxY7/ 10 !'F 10%cé& ()-9Z10%g& ()-L
109%g& ()-L 109%g& ()-3, 10%g& ()-' Y10%& ()-3 10 Uyzz${{||dE7/ 10 !F &L$-
10%g& ()-t1"10%g&" ()-910%g& ()- 10%g& ()- 9@ 10%& ()-F

109g& ()-|/}i}}}~: ~dE7/ 10

wherein a housing of said laser unit is directly
connected to a housing of said exposure-apparatus main

body.

5 6. An exposure apparatus according to claim 1,
wherein said laser unit is connected through a guide

optical system to said exposure-apparatus main body.

7. An exposure apparatus according to claim 1,
10 wherein a substrate-processing unit can be connected in-
line with a side of said exposure-apparatus main body

reverse to said laser unit.

8. An exposure apparatus according to claim 7,
15 wherein said substrate-processing unit can be connected
through an inline-interface portion with said exposure-

apparatus main body.

9. An exposure apparatus according to claim 8,
20 wherein said inline-interface portion is detachable from

said exposure-apparatus main body.

10. An exposure apparatus according to claim 8,
wherein said exposure-apparatus main body and said laser
25 unit are so arranged on said floor surface that
maintenance areas of said exposure-apparatus main body

and said laser unit overlap each other at least partially.
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processing unit is connected, a delivery port is arranged
5 +to and from which a mask confainer containing a mask is
transported by a ceiling-transport system that moves
along a rail extending on a ceiling opposite to said

floor surface.

10 12. An exposure apparatus according to claim 11,
wherein, said mask container is a sealed-type container

having a lid that can be ‘opened and closed.

13. An exposure apparatus used in a lithography
15 ©process, said exposure apparatus comprising:
an exposure-apparatus main body provided on a floor
surface;
a laser unit as an exposure light source, which is
so arranged on said floor surface that a maintenance area
20 of said exposure-apparatus main body and a maintenance
area of said laser unit overlap each other at least

partially.

14. An exposure apparatus according to claim 13,
25 wherein said exposure-apparatus main body and said laser
unit are so arranged on said floor surface that a whole
maintenance area of said laser unit is included in a

maintenance area of said exposure-apparatus main body.



10 'F10%& () -L10%& ()-10%& ()-L3 -10%& ()-9@0%& () - 26 AUG 2003
S10%9& ()-j1ddEi_ @10 !'&
F10%9& () -9310%& ()-910%& ()-Z10%& () - F10%9& () - &10%9?& ()-d| PdEi _@ 10
+10%9& () - & F10%9& ()-& (10%& ()- @&10%Q& ()-ss$10%& ()-"
10%9& ()-'UWE _@10 ! 710%& () - @10%& () 28& 310%& () - &1-
10%9& ()-s/10%& () - & 10%& () - "#$9%25) bC 10 !, gl0%& ()-, 10%& ()-& 109 () -
10g 10g 10g& 10%g& ()-9910%& ()-j:o0aBbC 10 !10%& ()-T10%&k ()- !'109& ()-!
F109%&' ()-9" 109 ()- 109%& ()-VAEbC 10 !10%& ()--
109%&' ()-t10%&' ()- 910%& ()-9@O0% ()- 109& ()-L"dEbC 10 !/t 109& ()--
109& () - +&10%& () - 1$10%n( bxpbsh8%Eiphrd tub0UE I HdES chGim 13,
10:10%&'()-8410%&'()-7!10%&'(?-‘5"10W ()-&310% ()- 9Y110%&' ()--\xY7/
10! a4" 10%& () wREQ%E N )sadd exposure-apparatus main body and said laser

unit are arranged in-line along a longitudinal direction

5 of said exposure-apparatus main body on said floor

surface.

16. An exposure apparatus according to claim 13,
wherein a housing of said laser unit is arranged on said
10 floor surface and adjacent to a housing of said exposure-

apparatus main body.

17. An exposure apparatus according to claim 13,
wherein a housing of said laser unit is directly
15 connected to a housing of said exposure-apparatus main

body.

18. An exposure apparatus according to claim 17,
wherein said laser unit is so arranged on said floor
20 surface that a longitudinal direction of said laser unit
coincides with a longitudinal direction of said exposure-

apparatus main body.

19. An exposure apparatus according to claim 18,
25 wherein said laser unit is any one of an ArF excimer
laser unit having an oscillation wavelength of 193nm, a F,

laser unit and a laser plasma unit.
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10! ~s" 109%&5( ) - 21. An exposure apparatus according to claim 6 or
20, wherein said guide optical system is arranged below a
floor surface on which said exposure-apparatus main body

is provided.

10 22." An exposure apparatus according to any one of
claims 1 through 18 and 20, wherein said laser unit is a
unit that emits laser light in a vacuum ultraviolet range

or soft X-ray range.

15 23. An exposure apparatus according to claim 22,

wherein said:.laser unit is an excimer laser unit.

24, An exposure apparatus connected in-line with a
substrate-processing unit, said exposure apparatus
20 comprising:
an exposure-apparatus main body that transfers a
pattern of a mask onto a substrate through a projection
optical system and to the front surface of which said
substrate-processing unit can be connected, said front
25 surface being an end surface in a longitudinal direction
of said exposure-apparatus main body, and
wherein, in a side of said exposure-apparatus main

body, which side is in front of an optical axis of said
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is arranged into and from which said mask contained in a
mask container is loaded and unloaded by a ceiling-
5 transport system that moves élong a rail extending on a

ceiling opposite to said floor surface on which said

exposure-apparatus main body is provided.

25. An exposure apparatus according to claim 24,
10 wherein said exposure-apparatus main body can be
connected with an end of an inline-interface portion,
another end of which is connected with said substrate-

processing unit.

15 26. An exposure apparatus according to claim 25,
wherein said end of said inline-interface portion is

detachable from said exposure-apparatus main body.

27. An exposure apparatus according to claim 24,
20 wherein at least two mask containers that are the same as
said mask container can be placed along a rail of said

ceiling~-transport system in said delivery port.
28. An exposure apparatus according to claim 24,
25 wherein said delivery port is arranged at a height of

about 900mm from a floor surface.

29. An exposure apparatus comprising:
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container carried in between said carrying-in port and a
position in which to deliver a mask to a conveying system
of said exposure-apparatus main body side; and
10 an orientation-change unit that is arranged in part
of a path of said transport mechanism transporting said
mask container and changes the orientation of said mask

container.

15 30. An exposure apparatus according to claim 29,
wherein said orientation-change unit comprises a
turntable on which said mask container is mounted, and a

driving mechanism that rotates said turntable.

20 31. An exposure apparatus according to claim 29,
wherein said turntable has a kinematic support structure
that supports said mask container at a point, line and

plane.

25 32. An exposure apparatus according to claim 30,
wherein said orientation-change unit is arranged on the

ceiling of said mask-container storeroom.
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10 34. An exposure apparatus according to claim 29,
wherein said carrying-in port is a delivery port which is
provided on the ceiling of said mask-container storeroom,
and to which said mask container is delivered by a
ceiling-transport system transporting said mask contained

15 said mask container.

35. An exposure apparatus according to claim 34,
wherein at least two mask containers that are the same as
said mask container can be placed in-line along a rail of

20 said ceiling-transport system in said delivery port.

36. An exposure apparatus according to claim 35,
wherein said orientation-change unit changes individually
orientations of mask containers that are placed in said

25 delivery port.

37. An exposure apparatus according to claim 29,

wherein said carrying-in port is an in-out port provided
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5 «claims 1 through 20; and
a substrate-processing unit that is arranged on a
side of, said exposure-apparatus main body, reverse to
said laser unit and is connected in-line with said

exposure-apparatus main body.

10
39. A lithography system according to claim 38,
wherein said substrate-processing unit is a coater-
developer.
15 40. A lithography system used in a clean room
comprising:

an exposure apparatus that is provided on a floor
surface of said clean room and transfers a pattern of a
mask onto a substrate through a projection optical

20 system;

a substrate-processing unit that is arranged on the
front side of said exposure apparatus on said floox
surface and is connected in-line with said exposure
apparatus, said front side being seen in a longitudinal

25 direction of said exposure apparatus; and
a first ceiling-transport system that moves along a
first rail extending in a predetermined direction on a

ceiling of said clean room, and
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contained in a mask contalner is loaded and unloaded by

5 said first ceiling-transport system.

41. A lithography system according to claim 40,
further comprising:
a second ceiling-transport system that moves along
10 a second rail extending parallel to said first rail on
said ceiling and transports said substrate contained in a
substrate container from-and to said substrate-processing

unit.

15 42. A lithography system according to claim 41,
wherein said first and second rails extend in a direction
substantially perpendicular to the longitudinal direction

of said exposure apparatus.

20 43. A lithography system according to claim 42,
wherein at least two mask containers that are the same as
said mask container can be placed in-line along said

first rail in said delivery port.

25 44. A lithography system according to claim 40,
wherein maintenance of said exposure apparatus can be

performed from at least both sides thereof.
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46. A lithography system according to claim 45,
further comprising:
a mask-transport-system housing that is arranged
10 parallel to said inline-interface portion and has said
mask-transport system therein, and
wherein said delivery port is arranged on the

ceiling of a mask-transport-system housing.

15 47. A lithography system according to claim 46,
wherein said first rail extends in a direction
substantially perpendicular to the longitudinal direction
of said exposure apparatus, and

wherein at least two mask containers that are the
20 same as sald mask container can be placed in-line along

said first rail in said delivery port.

48. A lithography system according to claim 46,
wherein one side of said mask-transport-system housing 1is
25 in the substantially same plane as one side of said
exposure apparatus is, and wherein a in-out port for said
mask container is provided in said one side of said mask-

transport-system housing.
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extension port for a substrate container containing said

substrate.

10 50. A lithography system according to claim 49,
wherein one side of said substrate-container-extension
housing is in the substaritially same plane as one side of
salid exposure apparatus and one side of said mask-
transport-system housing are, wherein an extension port

15 for said substrate container is provided in said one side
of said substrate-container-extension housing, and
wherein an in-out port for said mask container is

provided in said one side of said mask-transport-system

housing.
20
51. A lithography system according to claim 50,
wherein said extension port and said in-out port are
arranged at the same predetermined height from a floor
surface.
25

52. A lithography system according to claim 46,
wherein said mask-transport system inside said mask-

transport-system housing transports said mask container



11 4" 109F& ()- ! x4"10%&' ()- ! 4" 10%& () - 26 AUG 2003
11" 109 ()-!"10% () - Ff F" 109072& () - z TWMWXVYVZVgVKVIW S1

11 @109 ()-y@LO%@& ()-' 10%@& ()- 10 10 10!x-4"109& ()-!-4"109%& () - IJW W X
Y?YRZZ| Z; rS1” 11" 10%@& ()- !"!10%& () -

10%@ ()-!}@10% ()-y! e@ 10%ld& ()-y @ 1P¥K & ()-yZp[[DIE\R\ G T\ X\ r S4

111 109%@& ()-' F10%@ ()- 10@@ 10@@ 10@@ L37@

109@E& ()--"109%@&& ()-f!-"109& ()-fX\5]KMi __E }*<rs4 111[$

109 () - fO#1QUEL &a6) wah TIELOYR b <L P@E (D JakGs ‘%%g =
Lf GLOYEE () - cLHEk Yar) casERetn 18, 0Y srish o g ( isposs
10! x-" 109’ () systd@&ebietn’ SQ%@ &0)ividil RRIMC RdISABH M M IV £ () - LT
10% & ()-s!'Y'10% /& ()- &@10% & () -! AF (ﬁdp B
G'10% / (/ & () whdchO%b&delivePeaeal@dkicS4 conveying system of said
DL*10% & ()-LF(10% & ()-f&10% & () -L$nl0% & ()-"!10% & ()-L9T
10% & () - O f agggghrehdbphratus side,
5 further comprising:
an orientation-change unit that changes the
orientation of said mask container to be suitable to
deliver a mask to said conveying system of said exposure
apparatus side in said delivery position before the

10 transport of said mask container to said delivery

position.

53. A lithography system according to claim 52,
wherein said orientation-change unit changes the
15 orientation of said mask container during transport by

said first ceiling-transport system.

54. A lithography system according to claim 52,
wherein said orientation-change unit changes the
20 orientation of said mask container while said mask is
transported by a conveying system in said mask-transport-

system housing.
55. A lithography system according to any one of
25 claims 46 through 54, wherein said mask-transport-system

housing is detachable.

56. A lithography system according to claim 45,
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5 containing said substrate.

57. A lithography system according to claim 56,
wherein one side of said substrate-container-extension
housing is in the substantially same plane as one side of

10 said exposure apparatus is, and wherein an extension port
for said substrate container is provided in said one side

of said substrate-container-extension housing.

58. A lithography system according to claim 57,
15 wherein an in-out port for said mask container is

provided on salid one side of said exposure apparatus.

59. A lithography system according to claim 58,
wherein said extension port and said in-out port are
20 arranged at the same predetermined height from a floor

surface.

60. A lithography system according to any one of
claims 56 through 59, wherein said substrate-~container-

25 extension housing is detachable.

61. A lithography system according to any one of

claims 45 through 54 and 56 through 59, wherein said
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62. A lithography system used in a clean room
comprising:
5 an exposure apparatus that is provided on a floor

surface of said clean room and transfers a pattern of a
mask onto a substrate through a projection optical
system;
a substrate-processing unit that is connected in-
10 line with said exposure apparatus; and
a first ceiling-transport system that moves along a
first rail extending in 4 predetermined direction on a
ceiling of said clean room, and
wherein below said first rail, a delivery port is
15 arranged into and from which said mask contained in a
mask container is loaded and unloaded by said first
ceiling-transport system, and on which at least two mask

containers can be placed along said first rail.

20 63. A lithography system according to claim 62,
further comprising:
a second ceiling-transport system that moves along
a second rail extending parallel to said first rail on
said ceiling and transports said substrate contained in a
25 substrate container from and to said substrate-processing

unit.

64. A lithography system according to claim 62,
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5 further comprising: -
a mask-transport-system housing in which a
conveying system for a mask contained said mask container
is provided, and

wherein said delivery port is provided in said

10 mask-transport-system housing.

66. A lithography system according to claim 65,
wherein said mask-~transport system inside said mask-
transport-system housing transports said mask container

15 that was carried in by said first ceiling-transport
system from said delivery port to said position in which
to deliver a mask to a conveying system of said exposure
apparatus side,
further comprising:

20 an orientation-change unit that changes the
orientation of said mask container to be suitable to
deliver a mask to said conveying system of said exposure
apparatus side in said delivery position before the
transport of said mask container to said delivery

25 position.

67. A lithography system according to claim 66,

wherein said orientation-change unit changes the
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5 wherein said orientation-change unit changes the
orientation of said mask container while said mask is
transported by a conveying system in said mask-transport-

system housing.

10 69. A lithography system according to any one of
claims 41 through 54, 56 through 59, and 62 through 68,
wherein said delivery port is arranged at a height of

about 900mm from a floor surface.

15 70. A lithography system according to any one of
claims 40 through 43, 49 through 51, 56 through 59, and
63, wherein said substrate container is a sealed-type

container having a lid that can be opened and closed.

20 71. A lithography system according to any one of
claims 40 through 54, 56 through 59, and 62 through 68,
wherein said mask container is a sealed-type container

having a lid that can be opened and closed.

25 72. A lithography system according to claim 71,
wherein said mask container is a bottom-open-type and

sealed-type container.
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10 an exposure apparatus that is provided on a floor surface of said clean
room and transfers a pattern of a mask onto a substrate through a projection
optical system;
a ceiling-transport system that moves along a rail extending on the
ceiling of said clean room and transports said mask contained in a mask
15 container,;
a mask-container storeroom that has a delivery port into and from which
said mask contained in said mask container is loaded and unloaded by said
ceiling-transport system on the ceiling thereof;
a transport mechanism that transports said mask container carried in
20  between said delivery port and said position in which to deliver a mask to a
conveying system of said exposure apparatus side; and
an orientation-change mechanism that changes the orientation of said
mask container to be suitable to deliver a mask to said conveying system of
said exposure apparatus side in said delivery position before the transport of

25  said mask container to said delivery position.
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orientation-change mechanism changes the orientation of said mask container

during transport by said transport mechanism.

78. Alithography system according to claim 77, wherein said
10 orientation-change mechanism is arranged in part of a path of said transport

mechanism transporting said mask container.

79. A lithography system according to claim 78, wherein said
orientation-change mechanism comprises a turntable on which said mask

15 container is mounted, and a driving mechanism that rotates said turntable.

80. A lithography system according to claim 79 further comprising:
an orientation-detection mechanism that detects the orientation of said
mask container mounted on said turntable, and
20 wherein said driving mechanism sets an angle through which said
turntable is to be rotated, based on detection results of said orientation-

detection mechanism.

81. A lithography system according to claim 75, wherein said

25  orientation-change mechanism is arranged in said delivery port.

82. A lithography system used in a clean room comprising:
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a ceiling-transport system that moves along a rail extending on the

5 ceiling of said clean room and transports said mask contained in a mask
container; and
an orientation-setting mechanism that is provided on said ceiling-
transport system, and, before carrying into each of said exposure apparatuses,
sets the orientation of said mask container to be suitable for said exposure

10 apparatus.

83. A lithography system according to claim 82,
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84. A lithography system according to claim 82,
wherein said ofientation—setting mechanism sets the
orientation of said mask container according to an

instruction from a host unit.

10
85. A lithography system according to claim 82,
wherein said orientation-setting mechanism sets the
orientation of said mask container based on communication
results with each of said exposure apparatus.
15

86. A transport method with which to transport a
container containing an object to be conveyed from a
first position to a second position where said object to
be conveyed is delivered to an exposure-apparatus main
20 body side, wherein
during said transport, the orientation of said mask
container is set according to orientation in which to

deliver in said second position.

25 87. A transport method according to claim 86,
wherein said object to be conveyed is a mask having a

pattern formed thereon.
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object to be conveyed 1s a substrate subject to exposure

onto which a predetermined pattern is transferred.

5 89. A device manufacturing method including a lithography
process, wherein in said lithography process, exposure is
performed using an exposure apparatus according to any one

of claims 1 through 20 and 24 through 37.

10 90. A device manufactured using a device manufacturing

method according to claim 889.

91. A device manufacturing method including a lithography

process, wherein in said lithography process, a lithography
15 system is used that is according to any one of claims 40

through 54, 56 through 59, 62 through 68, and 75 through

85.

92. A device manufactured using a device manufacturing

200 method according to claim 91.

93. An exposure apparatus according to any one of claims 29
through 37, wherein said mask container has an opening, and

said orientation-change unit changes the orientation of
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95. A lithography system according to any one of claims 75

through 81, wherein said mask container has an opening, and
said orientation-change mechanism changes the orientation
10 of said mask container according to the direction of said

opening.

96. A lithography system according to claim 95, wherein

saild mask container has a lid that can close said opening.
15

97. A lithography system according to any one of claims 82

through 85, wherein said mask container has an opening, and

said orientation-setting mechanism sets the orientation of

salid mask container according to the direction of said

20 opening.

98. A lithography system according to claim 97, wherein

said mask container has a lid that can close said opening.
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100. A transport method according to claim 99, wherein said

container has a lid that can close said opening.

101. An exposure apparatus according to any one of claims
10 24 through 28, wherein a laser unit as an exposure light

source is connected to an end surface of said exposure-~

apparatus main body reverse to said front surface to which

said substrate-processing unit is connected.

15 102. An exposure apparatus according to claim 101, wherein
said laser unit is attended by an illumination optical

system.

103. A lithography system according to any one of claims 40
20 through 54, and 56 through 59, wherein a laser unit as an

exposure light source is connected to an end surface of

said exposure apparatus reverse to said front surface to

which said substrate-processing unit is connected.
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system.

5 105. A lithography system according to claim 62, wherein
said delivery port is arranged below said first rail and

near said exposure apparatus.

106. An exposure apparatus comprising:
10 an exposure-apparatus main body that transfers a
pattern of a mask onto a substrate;

a mask-container storeroom having a carrying-in port,
for a mask container, into which a mask container
containing said mask is carried from a position apart from

15 said exposure-apparatus main body;

a transport mechanism that transports said mask
container carried in between said carrying-in port and a
position in which to deliver a mask to a conveying system
of said exposure-apparatus main body side; and

20 an orientation-change unit that is arranged in part
of a path of said transport mechanism transporting said

mask container and changes the orientation of said mask

container.
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container is carried when an operator transfers a mask

container containing said mask from said position apart

5 from said exposure-apparatus main body.

108. An exposure apparatus according to claim 106, further
comprising:
a transport system that transports a mask container
10 containing said mask from a position apart from said mask-

contailner storeroom to said carrying-in port.

109.— An exposure apparatus according to any one of claims
106 through 108, wherein said mask container has an

15 opening, and said orientation-change unit changes the
orientation of said mask container according to the

direction of said opening.

110. An exposure apparatus according to claim 109, wherein

20 said mask container has a 1id that can close said opening.

111. A transport method with which to transport a container

containing an object to be conveyed from a first position
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said container is set according to a direction in which

5 said object is delivered in said second position.

112, A transport method according to claim 111, wherein an
operator carries a container containing said object to be

conveyed from said first position to said second position.

10
113. A transport method according to claim 111, wherein a
transport mechanism transports a container containing said
object to be conveyed from said first position to said
second position.

15

114. An exposure apparatus according to any one of claims
111 through 113, wherein said mask container has an
opening, and said orientation-change unit changes the
orientation of said mask container according to the

20 direction of said opening.

115. An exposure apparatus according to claim 114, wherein

said mask container has a 1lid that can close said opening.
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10 Y@QO%&pQLEE}Q%@ gk’ﬁasks that holds a plurality of masks lined in
a direction perpendicular to a surface direction of the
5 mask housed inside the mask container, and has a taking-out
port through which a transport system on a side of said
exposure-apparatus main body passes when taking a mask out
of said mask container, and
said orientation-change unit changes an orientation
10 of the taking-out port of said mask container with respect

to the transport system on a side of said exposure-

apparatus main body.

117. An exposure apparatus according to claim 116, wherein
15 sald orientation-change unit comprises a turntable on which
said mask container is mounted, and a driving mechanism

that rotates said turntable.

118. An exposure apparatus according to claim 117, wherein
200 saild orientation-change unit is arranged on the ceiling of

salid mask-container storeroom.

119. An exposure apparatus according to claim 117, further

comprising:
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results of sald orientation-detection mechanism.

120. A lithography system according to claim 82, wherein
said mask container is a mask container for a
10 plurality of masks that holds a plurality of masks lined in
a direction perpendicular to a surface direction of a mask
housed inside the mask container, and has a taking-out port
through which a transport system provided in each of the
exposure apparatuses passes when taking a mask out of said
15 mask container, and
said orientation-change unit changes an orientation
of the taking-out port of said mask container with respect
to the transport system in each of said exposure
apparatuses.
20
121. A lithography system according to claim 120, wherein
sald orientation-setting mechanism sets the orientation of

salid mask container based on information, stored
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5 said orientation-setting mechanism sets the orientation of
said mask container according to an instruction from a host

unit.

123. A lithography system according to claim 120, wherein
10 said orientation-setting mechanism sets the orientation of
said mask container based on communication results with

each of said exposure apparatus.



