DESCRI PTI ON PATTERN FORVATI ON METHOD AND PATTERN FORMATI ON
APPARATUS, EXPOSURE METHOD AND EXPOSURE APPARATUS, 5AND DEVI CE
MANUFACTURI NG METHOD TECHNI CAL FI ELD The present invention
relates to pattern formation nethods and pattern formation
appar at uses, exposure methods 10 and exposure apparatuses, and device
manuf acturi ng net hods, and nore particularly to a pattern formation
nmet hod and a pattern fornmation apparatus that forma pattern on an
obj ect mounted on a novabl e body, aDESGRIBPTIONthod and an exposure
apparatus that expose an object, and a device manufacturing 15 net hod
that uses the pattern formation nmethod and t he exposure nethod.
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which forms a pattern oA a substrate t wth a resrst or
the like,5for exanple, ANDODEXEIGE! MENUPRETURIMNGEI METHOD

generally referred to as a wafer) such as a wafer, 25 a glass plate

or the like, is used.
TECHNICAL FIELD

The present invention relates to pattern formation
methods and pattern formation apparatuses, exposure methods
10 and exposure apparatuses, and device manufacturing methods,

and more particularly to a pattern formation method and a
pattern formation apparatus that form a pattern on an object
mounted on a movable body, an exposure method and an exposure
apparatus that expose an object, and a device manufacturing

15 method that uses the pattern formation method and the exposure

method.

BACKGROUND ART

In a lithography process for manufacturing microdevices
20 (electronic devices) such as semiconductor devices, liguid
crystal display devices or the like, an exposure apparatus,
which forms a pattern on a substrate that is coated with a
resist or the like, for example, a photosensitive object
(hereinafter, generally referred to as a wafer) such as a wafer,
2b a glass plate or the 1like, is used.
Because the semiconductor device or the like is formed
by overlaying a plurality of layers of patterns on a wafer,
an operation (an alignment) that makes the relative positional

relation between a pattern that has been already formed on



Because the sem conductor device or the like is forned by overlaying

a plurality of layers of patterns on a wafer, an operation (an
alignnment) that nmakes the relative positional relation between a
pattern that has been already fornmed on 2 the wafer and a pattern

i mge optimal is necessary for the exposuge apparatus. As a nethod of

t he alignment, the EGA (Enhanced d obal Alignnment) method is mainly
used. In the&EFA net hod, the faollow ng procedures are enployed: (1) a
plurality 5 esd@cﬁ'tefri Ch G RHEEET WHEER SR @do I ese SRy £xhdihe
areas or alignnent shot_ areas) on.a wafer. are selected.in adyance;

(2) positionaXRQﬁ%ﬁﬁnﬁQQﬁfi%J%ﬂiéﬁn@npeﬁgpgso?sﬁ I@qﬁEP@§F ar&gﬁgggA
in the sanpl emEhat, qﬂgfg' I S 0 a
statistical c%nputé%%§%§835§he easf#?qhéFggaﬁ% ﬁ%&“?§q8§ he]¥} %eggA

perforned usSiRGHRE DRASWIAMRAING ﬁ§b‘&éd§9_@s%ﬂé§@ﬁ§m5%éﬂt Of1BE AR A 5 £y
design of the shot areas, and array coordi nates of the shot areas on

t he waf er5ar efospatnétic shwer etese, (Wwhidhher&EGA sethdlledt@dly 8ot areas
coordi nate of each shot area can be obtained with high throughput and
rel atively 1®rhiedhcaventashoteageaskefer a vaPatreareDoelieened 1)n advance;
In the alignnment described above, alignnment marks arranged in a
plurality of @dnpPéishepaadrtaorrat hedtr edionaeatdragky, (enmiemarks)
needs to be noved along_ggroute with which a pluralit | i gnnent

p

f
Terks are SeUERTISH yUpbRr (TUIRAF 265 FRFASo BeI AT TH 4 b fig=sured;
Syetom T Thormil g £ TRt SRCET LaoaV AL STh WA e AUTEDL GG etnoa

systen). Therefore, separat nOVenen

required for Jtherd M8 hen §XRASHLRJ ﬁ?%{ QHIEE Ghe AT tre%r&ﬁﬁca;%fnd

the wafer required for the tinme when e alignment 1s perforne

to 25 be secunegnienewihiie-fatkodet BCld HNgs )t eMe bAcRAEEEEY) AInd s ray
the case where the exposure position and the alignnent systemare

pl aced spacedocaparinatize afange ishothiatledshemuremenifar eard abiidiged.
exposure tine and the novenent area for the alignnment time overlap is
narrow, and d&eagediongl,y ithéhe EGA method, the array coordinate of each

shot area can be obtained with high throughput and relatively
15 high accuracy (e.g. refer to Patent Document 1).

In the alignment described above, alignment marks
arranged in a plurality of sample shot areas are measured.
Accordingly, a wafer needs to be moved along a route with which
a plurality of alignment marks are sequentially positioned

20 within a detection area (a detection field) of a mark detection
system (an alignment detection system). Therefore,
separately from a movement area of the wafer required for the
time when exposure is performed, a movement area of the wafer
required for the time when the alignment is performed has to

25 Dbe secured below the mark detection system. In particular,
in the case where the exposure position and the alignment
system are placed spaced apart, the range in which the movement
area for the exposure time and the movement area for the

alignment time overlap 1s narrow, and accordingly the



3 relatively large novenent area as a whol e of the wafer needs to be
secur ed. Further, conventionally, a wafer alignnment operation
(a measurenent operation of sanple marks) was perforned prior 5 to
starting exposure of the wafer. Therefore, when the nunber of sanple
shot areas increases, the neasurenent takes a consi derabl e anount of
time, which could lead to the reduction in throughput of the entire
exposure apparatus. From such a viewpoint, recently, a stage device
based on a sO-EHTEFEU0 IR BOIGECREt REE2 &b & W hes o4t thApralehgiesds
t he throughput qof the ent#re exposure process by preparing two wafer

st ages and cgfrc?%%gs%‘ﬂfr? e parallel processing in which while

perform ng exposur%ﬂyth f Bn%g tT@L il t%g §fe|£§£ ! ﬂg ration (a
of 't he 'waf ér “stagés, has B3 anad

performed at the other een devel op

has 15 been quQyedndAt td)5e SXPRSUISr AR AL Usarks) was HOWeMSHmed Brior
the case of enploying the stage device based on a tw n-stage nethod,

whi | e one5of dhetuatenhgsd:agesr@veEstivé tdifera t weedirBAs] GNadn phanfimber
and exposure is performed, the other of the wafer stages noves wthin

t he two-di nensi Greaip 120 ghlenes ats alngressds, stiperdarsetenand takes a
therefore collision between the wafer stages needs to be prevented

whi | e bot h sty daralose papng. oAS iaeneiihbeh couleal £2@ tichéhe reduction
prevention, it is considered that a povenent area in which one of the

st ages nnvesJ%hF%€° &t BENTRG FXPOSUTFRARY BF RBPEFEISar eAT PR Such a
\é\’gi/g?alt |h§ ot Qf%rewcf:;oitn e’ Sz_lea S lrE/D,VEaS s\@ailc_}ee cPeechoer rgan&c?lérgnanesng—ggl%.ed
10 twin-stage method, which aims at improving the throughput of
the entire exposure process by preparing two wafer stages and
carrying out the parallel processing in which while performing
exposure at one of the wafer stages, alignment is performed
at the other of the wafer stages, has been developed and has
15 Dbeen employed in the exposure apparatus.

However, in the case of employing the stage device based
on a twin-stage method, while one of the wafer stages moves
within a two-dimensional plane and exposure is performed, the
other of the wafer stages moves within the two-dimensional

20 plane and alignment is performed, and therefore collision
between the wafer stages needs to be prevented while both
stages are operating.

As a method to realize the preventiocn, it is considered
that a movement area in which one of the stages moves while

25 performing exposure and a movement area in which the other
of the stages moves while performing alignment are severally
set so that the movement areas do not coverlap. Due to this
setting, however, the movement area of each stage widens, which

could lead to the increase in the footprint and therefore to



set so that the novenent areas do not overlap. Due to this setting,
however, the novenent area of each stage w dens, which could lead to
the increase in the footprint and therefore to 4 the increase in

si ze of the apparatus. Pat ent Docunent 1: Kokai (Japanese
Unexam ned Patent Application Publication} No. 61-044429 5 DI SCLOSURE
OF | NVENTI ON MEANS FOR SCLVI NG THE PROBLEMS The present

i nvention was nade under the cjrcunstances descri bed above, and

accordi ng to % iFMErSEHRed” Gt 1he hride mPR&RAMT on, there is
rovided a pattern rmati-on . nmethod of, 10 formng a tern .on
P P E’fa% ”% Dﬁgtutm&n% q. rl%;[]ﬁa&n (Sg?@%%ﬁ?g%t nec?rt’atent

object in a predetern@ﬁéd for

conprising: adJmnkdataets g ACEHS) q%hiéhjbdggigdetection zone
that is spaced apart fromthe pattern tormation zone in at |east a
predeterm ned direction within a two-di nensional plane, noving a
det ecti on

5 DISCLOSURE OF INVENTION
MEANS FOR SOLVING TEE PROBLEMS

The present invention was made under the circumstances
described above, and according to a first aspect of the present
invention, there is provided a pattern formation method of

10 forming a pattern on an object in a predetermined pattern
formation zone, the method comprising: a mark detection
process of, in a mark detection zone that is spaced apart from
the pattern formation zone in at least a predetermined
direction within a two-dimensional plane, moving a detection

15 area of a mark detection system in at least the predetermined
direction and detecting a mark placed on the cbject, the mark
detection system performing mark detection of the mark on the
cbject; and a pattern formation process of moving the object
in the pattern formation zone based on a mark detection result

20 in the mark detection process and forming a pattern on the
cbiject.

With this method, in the mark detection process, in the
mark detection zone that is spaced apart from the pattern
formation zone in at least the predetermined direction within

25 atwo-dimensional plane, adetection area of themark detection
system that performs mark detection of the mark on the object
ismoved in at least a predetermined direction and a mark placed
on the object is detected, and therefore a movement distance

of the movable body in the predetermined direction when



15 area of a mark detection systemin at |east the predeterm ned
direction and detecting a mark placed on the object, the mark
detection system perform ng mark detection of the mark on the object;
and a pattern formation process of noving the object in the pattern
formati on zone based on a mark detection gesult 20 in the mark
detection process and formng a pattern on the object. Wth
this nethod, in the nmark detection process, in the mark detection

zone that is Bpaicedraparthd ek depatteom dan net i oaduzosd. i n at | east
the predetermned direction within 25 a two-di nensional plane, a
detection area of FHEMRFKHECeRt FORORY AHIAThAT pERfRFABeRBrivention,

detection of the mark on the, object. is noved in at_|east a . ,
pr edet er mi neotkb‘?lFee&Fi%?P‘éﬁrfge%a 1SHRXPRGVSR MM UhPETER S hd ety ect,

and t herefor V, t . di ce of the novable body in the
pr edet er m negkgel [@%ﬁ%ﬁ %ﬁ%‘eg?gf%'%%r fncl)érvrﬁr}\% % hcgefrea?if(lééétaer(:?? o%f c%r}“%lék
reduced. 5 et AGCMLDLLER & fé,%fmct ASPELt 1 O aah%g%@%?eé@m%a.plurality

invention, there is provided a first exposure net exposi'ng an

obj ect, the net hedkeomprt5&ngs] oY) Nth & dekeakkbABnar eanefwiloBIdoHition
detection systemin a first direction and detecting a plurality of

mar ks on t he iobpécleash therdaswtedentcrdna iMiele feasdrit dromnaAtedwasire
the first direction is different froman exposure zone where exposure
of the objectzang pErEis Mot v itie 19 el éot par fdmneskpesud enoving
zone using a detection result of 10 the marks. . Wth this

met hod, in t HESERGFEMER CH6nE*RASEESPESIEI BALNG ardeerction freaplt of

directio ifferent fromthe exposure zone, a detection area of

is
t he narkT%etg 9 SIFSVst em t hat perforns detection of the marks on the

object i s moved ingihe A5 L bl r eqlion. and, Lhe mrks,placed on the

obj ect are detected, and there oré a novenent “di'stance o .
body in the fiy gk dbrgethofy MherniRRIdArdA NG LherAREKLAELEati D £ADHNE-e

reduced.

zone, a detection area of the mark detection system that
performs detection of the marks on the object is moved in the

15 first direction and the marks placed on the object are detected,
and therefore a movement distance of the movable body in the
first direction when performing the mark detection can be
reduced.

According to a third aspect of the present invention,

20 there is provided a second exposure method of exposing an
object, the method comprising: detecting a plurality of marks
on the object by a mark detection system that has a plurality
of detection areas whose positions are different in a first
direction, in a measurement zone whose position in at least

25 the first direction is different from an exposure zone where
exposure of the object is performed; and moving the object
in the exposure zone using a detection result of the marks.

With this method, a plurality of marks on the object are

detected by a mark detection system that has a plurality of



According to a third aspect of the present invention, 20 there is
provi ded a second exposure nethod of exposing an object, the nethod
conprising: detecting a plurality of marks on the object by a mark
detection systemthat has a plurality of detection areas whose
positions are different in a first directikon, in a neasurenent zone
whose position in at least 25 the first direction is different from
an exposure zone where exposure of the object iséferforned; and

movi ng the oBfFRCHIPR MreaHIdinee Al ity ardddcetermnt edula Hirst

th Ks. . Wth this method, a plurality. of marks.qn the obj.ect
are det ect ed By S Tk et BEL FOR SYSRERT tHRC HADSE BRoRkirryLrat geast

oty aroaf W193% ROFELLORR 2L LILALRl cddh 3okl ERboSLEESHLD Tdha

t he neasurenent zone O0S€ "position a eas he frr i rec

is different ffomddie eXROSI L 7R NNk HHRY &FQ1.8 TS, BASILAEU, Plhe
the plurality of marks can be 5 performed in a short period of tine.

Accor di ng5t o g fumridd aspectsiird e preseit dipention, there is

provi ded a devi ce nmanufacturing nmethod, including a process of

form ng a pattern é&mrcardbetdb asiogthegpatdtent £be et oo ietrhath tafon,
the present invention or the exposure 10 nethod of the present
invention. there Ascc@digad s dgfide avpediacfuning preddest, including
invention, there is pro¥hged a pattern formation apparatus that forns

a pattern on2aRT8FFESt OFf it APt BRRTRER PARECRIGNEELBE Hoameatisn
apparatus conprisi.ng: a mvabl dy that ves 15 hol ding.the

ij ect; a mar Or&attel&q %er{g‘ﬁ/osci)eoerﬁ‘ &%}g &t& ngs3 AP F gtfhwsﬁ’rife
t he obje i i A8t 18, spaced apart fromthe
pattern %%rngFﬁgﬁﬁggﬁgﬁﬁﬁ§§%9¥§§§?%é predé%grnined direction within a
two- di mensi onal pl apeorandgateont EOELRIashatt OV esha wlalLald AMRIRA on,

of the mark detection

~there is provided a pattern formation apparatus that forms
a pattern on an object in a predetermined pattern formation
zone, the apparatus comprising: a movable body that moves
15 holding the object; a mark detection system that detects a
plurality of marks on the object in a mark detection zone that
is spaced apart from the pattern formation zone in at least
a predetermined direction within a two~dimensional plane; and
a controller that moves a detection area of the mark detection

20 system in at least the predetermined direction and
sequentially detects the plurality of marks, and moves the
movable body in the pattern formation zone based on a result

of the detection and forms a pattern on the object.
With this apparatus, in the mark detection zone that is
25 spaced apart from the pattern formation zone in at least a
predetermined direction within the two-dimensional plane, the
controller moves a detection area of the mark detection system

in at least the predetermined direction and sequentially

detects a plurality of marks. Accordingly, compared with the



20 systemin at |east the predeterm ned direction and sequentially
detects the plurality of marks, and noves the novabl e body in the
pattern formati on zone based on a result of the detection and forns a
pattern on the object. Wth this apparatus, in the nark detection

zone that is 25 spaced apart fromthe pattern formation zone in at

| east a predeterm ned direction within the two-di nensional plane, the
controller noves a detection area of the mark detection systemin at

| east the pré"d%‘-t%r‘fﬁ% e cihe meirrb ke duedit | b3 170t attsh ache mark
plurality of marks., Accordingly, conpared with the 7 case where only

t he movabl e &ﬁﬂﬁ%l%\?éfc?tﬁﬂt RethE %d@é%%mr&ndgy%éwwweﬁmed

and mark det ectl Qn s perfor n the conventi onal

movenent di sthce’ otf hceonn‘ﬁ%/n“rgjton%o@asi%s’t e I?)CF edet'E rﬁhnse Qﬁ‘? e%ﬁ Yie
when perforr“dﬁhé%fé“% End@h@cékgaefégmgﬁeaegffggt18%t&héﬁ%ﬁérformlng

operatlon since a distance in redetermned direction of an area

in which ghe 1myabke mcﬁm&aﬁ% bedneducedyi ¥hitgh Abbewst1 b8, since
footprint to narrow, and therefore allows the apparatus to be

downsi zed. 1GAdderdinag Lo whsiptichicaspadneof dt hbecpieaesf arn¥esti DN ,which
there is provided a first exposure apparatus that exposes an object,

t he appar at usreompriadt ey badsnovaatd £ dsodyoa hmdtmmé,s Wiol ah regl kdves the
object; a mark detection systemthat detects plurality of marks on
the object i F®MREr dferiaXstie S &hey qﬁﬁnﬁuaolritqw dthe epparatus to
first directi Onéi's dlffe ent from an exposure zone where exposure of
the object i and a controller that m)ves a detection area

of “the. g detect o %&@g}ecg e, Lir stodLeeghion and detects the o

pl urallty of marks on the usi ng de Bt on sys em an c?

al so 20 cont Q|- dM%eRBRL; QE gt her mmvaklg, ol%%fbé Q%bg'rggu%hghé’@@;%oé

t he exposure zone using a detection resu t of the marks by t
detection sysfgBct, the apparatus comprising: a movable body that moves

holding the object; a mark detection system that detects a
plurality of marks on the object in a measurement zone whose
15 position in at least a first direction is different from an
exposure zone where exposure of the object is performed; and
a controller that moves a detection area of the mark detection
system in the first direction and detects the plurality of
marks on the object using the mark detection system, and also
20 controls movement of the movable body holding the object in
the exposure zone using a detection result of the marks by
the mark detection system.
With this apparatus, a detection area of the mark
detection system that performs detection of the marks on the
25 object is moved in a first direction and the marks placed on
the object are detected in the measurement zone whose position
in at least the first direction is different from the exposure
zone, and therefore a movement distance of the movable body

in the first direction when performing the mark detection can



Wth this apparatus, a detection area of the mark detection system
that perfornms detection of the marks on the 25 object is noved in a
first direction and the marks placed on the object are detected in

t he neasurenent zone whose position in at least the first direction

is different fromthe exposure zone, and gherefore a novenent

di stance of the novable body in the first direction when perform ng
the mark detection can 8 be reduced. This nmakes it possible to
downsi ze t he B pesincehppihacsusakes it pogeddrls #9 devwasieechnh erpraire
of the present invention, there is provided a second exposure
appar at us t hatPRFOSES" 5 an obj ect, the apparatus conprising: a

rovebl e body Lt e, 0L, UG Slecke acmt deLectiLan SRR,

that has a plurality ©o Se positio

inafirst diggeotd ofy ahPEIEEtS Sadlid aé}lﬁ si@fe T 1&8{1.}§ k@%appjéfﬂoses

in a neasurenment zone whose position in at |east Irs

directionsis #h bbgeent, Eﬁ@@p@&r%@%séléxﬁgﬁlﬁﬂﬁﬁl@@%rﬁoeéBQéchQiyOEhEBQnoves
object is perforned; and a controller that controls novenent of the

novabl e body Hwldlimy the abject; i mdwek eXposer oz estersitige@ has a
detection result of the marks. Wth this apparatus, in the
measur enent ZoiEadhidsie d5 qrisdatiiom jares |Wasie @dd itstordd raset idinf fesrent
different fromthe exposure zone, a plurality of marks on the object
are detect ed By & hdTFdr R1gacbirnomnd it teirtthar PHagad fvupdl paykefon the
detection areqkazose posi tion differ int first direction,

€

and t her ef or €“tH Ergﬁgﬁyrgfgﬁﬁezﬁpﬁrﬂﬁg%§ 8??2§?ﬂ§ i%naEC}?ﬁft the
e o oS A o AL A, e MBI ks, | R R0 e
OF THE DRAM’N@§osure of the object is performed; and a controller that
controls movement of the movable body holding the object in
the exposure zone, using a detection result of the marks.
With this apparatus, in the measurement zone whose
15 position in at least a first direction is different from the
exposure zone, a plurality of marks on the object are detected
by the mark detection system that has a plurality of detection
areas whose positions are different in the first direction,
and therefore the measurement of the plurality of marks can

20 Dbe performed in a short period of time, which makes it possible

to improve the throughput of the exposure apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view showing an exposure apparatus
25 related to an embodiment.
FIG. 2 is a plan view showing a stage device in FIG. 1.
FIG. 3 is a view showing a configuration of an alignment
system stage device.

FIG. 4 is a block diagram showing a control system of



FIG 1 is a schematic view showi ng an exposure apparatus 25 rel ated
to an enbodi nent. FIG 2 is a plan view showi ng a stage device in

FIG 1. FIG

3 is a view show ng a configuration of an alignnent

system stage device. FIG 4 is a block diagram showi ng a control

systemof 9 the exposure apparatus related to the enbodi nent.

FI GS. 5A and 58 are views (No. 1) used to explain a parallel

processing operation by wafer stages WST1 and WST2. FIG 6 is a view

(No. 2) used TP STH 2 FRRAIES F e shh - lop et BHgRt waf er

stages WST1 and WST2. | GS. 7Ato 7F are views (No. 1) used to
5P b

explain a drive mettHGF

Age WEH aitP t i A9GhhéhtS*R/qidina

when perform I gn t. tQ. r_on the wafer stage. ._8A
A et ed e BhE e E ah e " T s Ml s vl

BE are vi ews

WST1 and the alignpeRf, sySiem WARR, (No. 2) used to explain a parallel

5

10

15

20

25

processing operation by wafer stages WST1 and WST2.

FIGS. 7A to 7F are views (No. 1) used to explain a drive
method of wafer stage WST1 and the alignment system when
performing alignment to a wafer on the wafer stage.

FIGS. 8A to 8E are views (No. 2) used to explain a drive
method of wafer stage WST1 and the alignment system when
performing alignment to a wafer on the wafer stage.

FIG. 9 is a view used to explain a parallel processing
operation by wafer stages WST1 and WST2.

FIG. 10 is a view used to explain a movement area of wafer
stages WST1 and WST2Z2 in the embodiment.

FIG. 11 is a view used to explain a movement area of wafer
stages WST1 and WSTZ in a conventiocnal stage device.

FIG. 12 1s a view (No. 1) showing a configuration of an
alignment system stage device related to a modified example.

FIG. 13 is a view (No. 2) showing a configuration of an
alignment system stage device related to another modified

example.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will be described
below, referring to FIGS. 1 to 11.

FIG. 1 schematically shows a configuration of an
exposure apparatus 100 related to the embodiment. Exposure

apparatus 100 is a scanning exposure apparatus based on a



perform ng alignnent to a wafer on the wafer stage. FIG 9 is
a view used to explain a parallel processing operation by wafer
stages WST1 and WST2. FIG 10 is a view used to explain a
novenent area of wafer 15 stages WST1 and WST2 in the enbodi nent.

FIG 11 is a view used to explain a novenent area of wafer stages
W5T1 and WST2 in a conventional stage device. FIG 12 is a
view (No. 1) showi ng a configuration of an alignment system stage
devi ce rel at et I HOUFIR oL ExeFp| B aRoFs G a 130782 hled eSEgNee T 2)

showi ng a configuration of an alignnent system stage, device rel ated
to anot her nodifi e@%ﬁ%?pgég?%wﬁd@@&w RE OLAFUFLER F NOENT Lhe™

250 erboot Tt 1y PLESEINd O FORAL D oge bed Delot .
conf i gur at | Ol Ah SHROSUT S ADPALALLS J00.4 & l Gl doc 14 eriodi Jpndy
Exposure apparatus 100 is a scanni ng exposure apparatus based on a
5 exposure light} IL to an illumination area IAR on a reticle
R, a reticle stage RST that holds reticle R, a projection unit
PU including a projection optical system PL that projects
illumination light IL emitted from reticle R onto a wafer W,
a stage device 150 that includes wafer stages WST1 and WST2
10 on which wafers W1l and W2 are mounted respectively, an
alignment system ALG, a drive device (hereinafter, referred
to as an alignment system stage device) 160 serving as an
actuator that drives alignment system ALG within a
two-dimensional plane (an XY plane), amain controller 50 (not
15 shown in FIG. 1, refer to FIG. 4) serving as a control system
that performs overall control of operations of the entire
exposure apparatus, and the like. In the following
description, a Z-axis will be set along a direction (a vertical
direction in the page surface of FIG. 1) parallel to an optical
20 axis AX of projection optical system PL, a Y-axis will be set
along a predetermined scanning direction {a lateral direction
in the page surface of FIG. 1) in which reticle R and wafer
W are synchronously moved within a plane perpendicular to the
Z-axis when performing scanning exposure , and an X-axis will
25 be set along a non=~scanning direction (a direction
perpendicular to the page surface of FIG. 1) that is orthogonal
tothe scanning direction. Further, rotational (inclination)

directions around the X-axis, the Y-axis and the Z-axis are

assumed to be a 6x direction, a Oy direction and a 9z direction



10 step-and-scan nethod, that is, a so-called scanner. Exposure

apparatus 100 includes an illum nation systemILS that irradiates an
illumnation light for exposure (hereinafter, referred to as an
illumnation Iight or an 5 exposure light) IL to an illum nation area

AR on a reticle R a reticle stage RST that holds reticle R a
projection unit PU including a projection optical system PL that
projects illug Erllg%@%,% ht IL emtted fromreticle Ronto a wafer W
a stage device ncl udes waf er stages WST1 and W5T2 10 on

whi ch wafers W and (& & MOuUnt ed 4850861 | el 86 -t ald HUBNL, SYgiEm
ALG a drive device (herei nafter, referred to as an ali gnnment system

st age devi ce)plhbfs Iseryidy sa:&)tarar@@tsuaitlcspots@a{t idrbvestai kosnEpE Sy siLfBr
ALG wi thin a two-di nensional plane (an XY plane) , anmain controller

50 (not 15 shbwand iRl Gach, shefexr¢d &l @li4gnmerty mag kassaatsat fotmed in
systemthat perforns overall control of operations of the entire
exposure appar Q?@éiEt&ﬁﬁllﬂlﬁél P@Rbtl@ﬁal Hee Jfad1 d| cowi i § hdidee piapttieam,. aIn the

Z-axis wl| along ection (a vertical dlrectlonlnthe
page surface %%bcrﬁlé}e% 6 a‘? %‘FHIF%DB aﬁd"tllt'“f‘:;ﬁl1 e -skimengiogpl mark, and

PL i
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surface of FIGqddn W C&Eé;%%&k e R and, naf 8ty W@gﬁéy@ggwm y

noved withina plane perpendicul ar totheZaX|s when performng

scanni Nng expasi:ct Al BN 1S IMilsl £32rbe 88t aab0RSe8 Nk SPaarHEﬂQae
direction (a direction perpendicular to the page surface of FIG 1)

that is b0t hdgorgl itrmtt ki sichrsitige lnecdliiony dHurdher areiatdronadfer W.
(inclination) directions around the X-axis, the Y-axis and the Z-axis
are assuned tEidfdexr O ldigrewritonnfarog tdiomeoffi bheaphiot Areal rdotdloniing
11 respectively.
tHe alignment marks) on wafer W is stored in a memory of main
contreller 50 as shot map data. In the embodiment, the EGA
method described above is employed, therefore, from among the
15 plurality of shot areas onwafer W, information on the positicn,
the number and the like of the shot areas that havé the
alignment marks to be detected (alignment shot data) is already
input into main controller 50.
Illumination system ILS includes a light source and an
20 illumination optical system. As the light source, an ArF
excimer laser light source (output wavelength: 193nm) is used
as an example. The illumination optical system includes, for
example, a beam shaping optical system, a rough energy adjuster,
an optical integrator (a uniformizer, or a homogenizer), an
25 idllumination system aperture stop plate, a beam splitter, a
relay lens, a reticle blind, a mirror for bending the optical
path, a condenser (none of which are shown) and the 1like, which

are placed in a predetermined positional relation.

Incidentally, the configuration of illumination system ILS,



Incidentally, a pattern is fornmed in each of the plurality of shot
areas disposed in a matri x shape on wafer W and in each shot area an
alignnment mark is also forned in 5 a predeterm ned positiona

relation with the pattern. In the enbodinent, the alignnent mark is a

t wo- di nensi onal mark, and includes, for exanple, two one-dinensional
patterns periodically disposed in X-axis and Y-axis directions
respectively, and also is formed on a street line (a scribe 10 |ine)

t hat divi des threfphararntgf spchmnt aasesherafanrd WheRurkeare disclosed
al i gnnent inﬁorna%%on of the shot areas (including the alignnent

mar ks) on wafidl WIS StRRE i rFhe RAMARLDT Hai il omaolanal snkisi aafoion
data. | h i h t hod d i b b i
ol oyed. t hdiey ATM TR [ RR BRSO A Grior BARSE on
wafer W inf qgg@#@&i tg]%lp&s&lgﬂ&p,l\] .hezd&%})@d %t t)t he |i ke of the
al'i o0 be detec

shot areas that have the gnment marks t ed (alignment
shot data}y is alreagyrbnphlciditoydmER, COIOld & 1BPind|d PR REEA ML rface

system ILS includes a light source and an 20 illum nation optical
system As thicHd ghitwvesosue€acaniAr FI@XCi)mem waseh hi ghtcsdtrgectern and
(out put wavel ength: 193nm is used as an exanple. The illum nation

optical systémnd Adkedese fomekadmplexed eamoghapenglept vaahus ystamon.
a rough ener%%/ adj uster, an optical integrator (a uniform zer,

or a
hormogeni zer ) Redi 25 i99ags fil df Sidtey apsraire &t dpafitateltdhddm XY
litter, arelay lens, .a reticle blind, a mrror_ for bendi ng_the )
Shti cal | bath b e AU Ay LS o S TG ) S I R dGELEY in

whi ch I i . t i it I | at,i on. , ,
e dent 29y X BrgtR e RiaaS: SLAMAEHs RS ONAL (BeSkeatipizqoriqn) by

function of eaghoptiLalt JRrMgri and dhg, |46 arg, digel osed 4 J1Qr
exanpl e, the panphlet of Inter nat i or%al Publi cation Nrgf' 5002/ 703766 ' °

(and the cornaspemined4 Sr Ratentil®ppl i cation Publication No.
2003/ 0098959) .

Positional information of reticle stage RST (including

at least positional information in the X-axis direction, the

15 Y-axis direction and the 0y direction) is constantly detected

at a resolution of, for example, around 0.5tolnmbyareticle

laser interferometer (hereinafter, referred to as a “reticle

interferometer”) 53 via a movable mirror 65 (in actual, a Y

movable mirror having a reflection surface orthogonal to the

20  Y-axis direction and an X movable mirror having a reflection

surface orthogonal to the X-axis direction are arranged). The

measurement values of reticle interferometer 53 are sent to
main controller 50. Based on the measurement values of

reticle interferometer 53, main controller 50 controls the

25 position (and the velocity) of reticle stage RST via reticle

stage drive system 55. Incidentally, movable mirror 65 is not

limited to a planar mirror but may include a corner cubicmirror

(a retroreflector), or instead of fixing movable mirror 65

to reticle stage RST, for example, a reflection surface that



50n reticle stage RST, reticle R having a pattern surface (the |ower
surface in FIG 1) on which a circuit pattern and the |ike are forned
is fixed by, for exanple, vacuum suction. Reticle stage RST is finely
novabl e at | east within the XY plane and al so drivabl e at desi gnated
scanning velocity in 10 a predeterm ned scanning direction (the
Y-axis direction) by a reticle stage drive system 55 including, for
exanple, a linear notor or the I|ike. Posi tional information of
reticle stageiRSToymNeR|omimyreer | rabl slpbsd t tomatnd nforfmee ohthe $hae
X-axis direction, the 15 Y-axis direction and the Oy direction) is
constant |y det®eiatratoh Fekbriei vhree R$Breaxadmpl eSe@round 0.5 to 1

b ticl I interferonet (hereinafter, referred to as_a .,
'r'];net %/c?er ?n!t gr ?erg roélrer'lc)tej*ré?? \llling%as{lm]\%( Bllé‘cﬁ%r P‘B:LO%Sre(J?JrF]a%FGé’ig,e BS¥ in
novable mrr avqi n r.ef i SUr, the 20
Y- \altxi s dir ec?%q%@n' \éinblgalt:?ito %r‘#ﬁc@%l%]: gl%ﬁsclrjr%f%%a\%ruﬁﬁjgj%%%?f Ib et g’r?cé’ur(fea'cqé

orthogonak tofertidds dhbeethamatRafl sANAEH . -bagéemgﬁﬂélfrf?‘gﬁ%poorted

values of reticle interferometér 53 are sent to main control
Based on the mpasirenest faltesugboretcs] @niteideroneies S3vikPdtion
controller 50 controls the 25 position (and the velocity) of reticle
st age RST vi as@tattien straige) dl vhatystsemmS55alled densaflyor movafdes (or
mrror 65 is not limted to a planar mrror but may include a corner
cubi c mrror § ®a56t Pépérl) ect BEPJcotipnsiehld B ifsi ibsgrivedabheamigoparing
65 to reticle st&ge RgT, for exanple, a reflectigon surface that 13
i

i's formed by % | 753 PRe il LsuFFRREL FERP S PABYSER e fokange
eticle SheInfBT oan ettty oy gRitiect LA L Y I3 Platet cson
a body (€.9. optical system PL that has a plurality of optical elements
| held in a predetermined positional relation within barrel 140,
As projection optical system PL, for example, a dioptric system
that is composed of a plurality of lenses (lens elements)
15 disposed along optical axis AX is used. Projection optical
system PL is, for example, both-side telecentric, and has a
predetermined projection magnification (e.g. 1/4, 1/5 or 1/8
times). Therefore, when illumination area IAR on reticle R
is illuminated by illumination light IL from illumination
20 system ILS, illumination light IL passing through reticle R
forms a reduced image of a circuilt pattern (a reduced image
of part of the circuit pattern) on reticle R within
illumination area IAR on an area (hereinafter also referred
to as an “exposure area” or a “projection area”) IA, which
25 is conjugate with illumination area IAR, on wafer Wl (cr W2)
which surface is coated with a resist, via projection optical
system PL (projection unit PU). Incidentally, projection

unit PU is to be mounted on body BD in the embodiment, but

projection unit PU may also be supported in a suspended state



5 including a hol di ng mechani sm whose base nenber is supported by
three or four support columms each having a vibration isolation unit)
BD that is installed on a floor surface (or a base plate). Projection
unit PUis inserted in an opening BDa formed at body BD, and is
supported by body BD via a flange 10 FLG14Proj ection unit PU includes
a barrel 140 and projection optical systemPL that has a plurality of

optical elenments held in a predeterm ned positional relation within
barrel 140. A8 % &eSRECIntopti Baln shiawtbiat figr rérarel eboredi optlhe +2

t that is d of | Lit f I, | | t 15
3 Sposed al orf Bl SRR Elhc ol 3% o oetPoNOR LB Ly HATRLe:
is ' f = (ri | q .
or of ect i on mauR FrastTon (o, o e LR A S Pi0sesse.
when illum nation aceas! MoPR 1etP1d e 1Rahg kr&Um nal8d 1Y, p1an view of

illumnpation light IL fromillumnation 20 systemILS, 1llumnation
light IL passitage Heotigh 180 JteadR Heviseal s@ducadidgmgarel acLgsSuidr
pattern (a reduced inage of part of the circuit pattern) on reticle R
within illumaret WEfiZ2ap bacédAR A hasarma(héiei,naht ertat Soroed eer ed stt@n
as an "exposure area" or a "projection area") IA which 25 is
conj ugat e wi tH8 ((FafPHEaE @r{(‘gr 4a TR e awgfesy the posiviynsnipsisitional
surface is cqated vvithrﬁ i[D%Sis , viaCEroj ection optical system PL

o

(proj ecti on dACPBYEL9 eREEFFyStHYeF ST or vamer BY) i 30d ' pe? (Wlafer
d b BD. | di b i i it P ,

e support ed Tod ‘o B BNaEs Leat S SYeF o { Al Gatt P IE i P e ves

that is phaced y@a&@?é&ts ; a $icte of AiFHIQQ%ﬁh%%E Qhﬂvﬁi&i‘%ﬁné@ir‘a@ing,

di sclosed in, for exanp e panphlet o nternat 1 ona I cation

No. 2006/ 038%z&e Boak8 $hoWDsipnddda ch an¢1bb® sdrkhat (Sras Ak Fl%‘@e
of 5 stage device 150, stage device 150 includes wafer stages WST

and WST2 pl acedtlon la Kegsefboas:thnddld;, atai fuer vebesrtion Syslemdd@nits.
(refer to FIG 4) that neasures the positions (positional
i nf or mat i on) Fofrthefrer TSCages IWBEE Kanafnert \ahowand AWET 2 r(neafoerd W) ,wadied:
2 stage drive Y eWsti! LW¥rd Sespact ety OV
15 On the bottom surface of each of wafer stages WST1 and
WSTZ2, a noncontact bearing (not shown), for example, an air
bearing (which is also called an air pad) is arranged at a
plurality of positions. Wafer stages WST1 and WST2 are
supported by these air bearings via a clearance of around
20 several ym above the upper surface of base board 112. Further,
stages WST1 and WSTZ are driven within the XY plane (including
the 0z rotation) independently from each other by stage drive
system 124.
To be more specific, as is shown in FIG. 1, wafer stage
25 WST1 includes a wafer stage main section 91 having the bottom
surface on which the air bearing described above is arranged
and a wafer table WIBl that is mounted on wafer stage main

section 91 via a Z-tilt mechanism (not shown, e.g. including

an actuator such as a voice coll motor or the like) and is



10 wafer stages WST1 and W5T2 . Although not shown in the draw ng,

base board 112 is placed on a floor surface (or a base plate or the

| i ke), for exanple, via four vibration isolation units. Further,
fiducial marks (not shown) are arranged on wafer stages WST1 and WST2
respectively. 150n the bottom surface of gach of wafer stages WST1

and W5T2, a noncontact bearing (not shown), for exanple, an air

bearing (which is also called an air pad) is arranged at a plurality

of positions.Ziwgler dstigges wiBT1raadeYWBTo araf ssuppagcetiaby sheseoni $1 in
bearings via a cl earance of around 20 several pm above the upper
surface of bdde Boardsld2rertivher thetgekl BT candnvisTReale driaadion.

within the XY pla (incl udi the Oz rotatio I ndependently fro

each ot her bf@twfd%]ﬂﬁ S f"Zd".aé"le(F ghp]ﬁggrre Q’}%@i @mladhat Holds
shown in FIG en,stage . {.ncl s a wafer_stage majn
section 91 ha‘{vvaljfr?gfl\?ﬁe bﬁgt t om%ﬁr%ﬁg:;%loonn C\}/ﬁﬂicjc?het JEg@eailrs‘ bae%n%e&'

descri bedsabove is s%{i%&q% @a%aafe\&aéelg?é%ﬂ,%%ek *},aéadeswg?mte&gﬁés

waf er stage main section 91 via a Z-ti mechani sm (not “shown,

i ncl udi ng an :AGkfatrostsyehmasnas ¥et £6n 09 a0k age rt Bepl EkRYBANEhAS 15
mounted on wafer stage main section 92 via a Z-tilt mechanism
(not shown) and is finely driven with respect to wafer stage
main section 92 in the Z-axis direction, the 6x direction and
10 the Oy direction. On wafer table WTB2, a wafer holder (not
shown) that holds wafer W2 by vacuum suction or the like is
arranged.
Next, stage drive system 124 will be described. As is
shown in the plan view of FIG. 2, a pair of Y-axis stators
15 86 and 87 that extend in the Y-axis direction are placed on
the +X-side and the -X-side of base board 112 respectively.
Y-axls stators 86 and 87 are each configured of, for example,
an armature unit having a plurzlity of coils placed at a
predetermined distance along the Y-axis direction inside
20 thereof. A pair of Y-axis movers 82 and 83 arranged at one
end and the other end respectively in the longitudinal
direction of an X-axls stator 80 that extends in the X-axis
direction are engaged with Y-axis stators 86 and 87
respectively. Further, a pair of Y-axis movers 84 and 85
25 arranged at one end and the other end respectively in the
longitudinal direction of an X-axis stator 81 that extends
in the X-axis direction are engaged with Y-axis stators 86
and 87 respectively. Each of Y-axis movers 82 to 85 is

configured of, for example, a magnetic pole unit having a



15 finely driven with respect to wafer stage main section 91 in the
Z-axis direction, the Ox direction and the Oy direction. On wafer
table WIB1, a wafer holder (not shown) that holds wafer WL by vacuum
suction or the like is arranged. 5 Simlarly to wafer stage WST1,

waf er stage WST2 includes a wafer stage med n section 92 and a wafer
table WIB2 that is nounted on wafer stage nmain section 92 via a
Z-tilt mechanism (not shown) and is finely driven with respect to

waf er stage mAiUFEERY ot ZEERRRSE 20300l i P RITORT therrsdelt e erinesh

and 10 the By, direction. On waf tabl e WIB2,. a wafer hol der (not
shown) that I51HEReR earri‘?/@J b%,ﬁ?/;%"ﬁffﬁ%&]ﬁ%%tjoqnt he like is arranged.

Next, stage drive em12 L 2 _de I.hed I S . he
plan view of FIG %ﬁsd;t_ pmgi’régp‘rénggﬁggsﬁgéggg E§é§6Y a%%fg\gﬁt%%# fMotors
extend in thenpgeay3 v veeki Ot & PlBced 89 1hqntXyShdesafdr-ibeion are
-X-side of base board 112 respectively. Y-axis stators 86 and 87 are

each conf pgunetpct vl examglieuran sEmatakes uidtdasiengna p+akas idover
of coils placed at a predeterm ned distance along the Y-axis

di rection i nddde 2Gxiergadft.orA PaiandfY Yaxad snawmeverss 82X el 8FBtator 86
arranged at one end and the other end respectively in the
| ongi t udi nal adid ectaxdd dfoveat XRiaxi%s astiar Grta8Pn Hat and éhds<ish mdweer 85.

X-axis direction ,are engaged with Y-axis stators 86 and 87 .
respect i vel y. I0FGPEh &P L IRWARGr A§F CYLREL ST BE ST BAT ahtP B85S 2583 AP rs

G rect i on of S WL BEbBE6R BN Har o bR T ROt REDEAkPE PP dRTISe
Vo axi o miver S S S e R R S I PR LTS v BB 0 e 0
unit having anecl&dgealidey ofa.pey manedr meanets, phactdicdladly, as the
predeterm ned di stance along the Y-axis direction.
Y-axis linear motors, moving-ceoil type linear motors may also
be employed.

Wafer stage WST1 is driven integrally with X-axis stator

15 80 in the Y-axis direction by two Y-axis linear motors 82 and
83 out of the four Y-axis linear motors described above, and
wafer stage WST2 is driven integrally with X-axis stator 81
in the Y-axis direction by remaining two Y-axis linear motors
84 and 85. Further, wafer stages WST1 and WST2 are finely

20 driven in the 6z direction by two Y-axis linear motors,
respectively.

Each of X-axis stators 80 and 81 is configured of, for
example, an armature unit that incorporates armature coils
placed at a predetermined distance along the X-axis direction.

25 X-axis stator 80 is inserted in an opening {(ncot shown) formed
at wafer stage main section 91 (refer to FIG. 1) that
constitutes wafer stage WST1l. Inside the opening of wafer

stage main section 91, for example, an X-axis mover (not shown)

composed of, for example, a magnetic pole unit is arranged.



That is, four noving-nmagnet type Y-axis linear notors that drive
Y-axis nmovers 82 to 85 in the Y-axis direction are 5 respectively
configured of Y-axis stator 86 and Y-axis nover 82, Y-axis stator 87
and Y-axis nover 83, Y-axis stator 86 and Y-axis nover 84, Y-axis
stator 87 and Y-axis nover 85. In the fol{ppw ng description, the four
Y-axis linear notors are to be referred to as Y-axis linear notors 82
to 85 as needed, 10 using the sane reference signs as Y-axis novers

82 to 85 of tHet dspestivaingamdandl fype Xoewvts.lined deawtall yhaagitiwes
Y-axis linear notors, noving-coil type |linear notors may al so be

enpl oyed. wafer stadgfieiT sty Br-asidrdisriegralsgnigred of

X- axi t at 15 80 in the Y:-axi i ti by t Y-axis |i ,
et Lo oS0 J e 0 S S SEL D, e YRS S
bove, and t age WST2 is_driven | L1y, i - axi tor. .
shove, a1, Vol alo StagR OTR ¢ JLLOR L ERLELLY, M A e 8518080

84 and 855 Furithai, mafer oot agescl8ll and: NET2nar Sahd nal ¥e 200 b T VR, a5
inthe Oz direction by two Y-axis linear nofors, respectively.

Each of X-axixs-sstiaf arsati @@ SEhvinge o 018 estpfor for exanple, an
armature unit that incorporates armature coils placed at a

predet er mi ned di st dhcehadrony-&kes ¥@iicr dilrectingert2b X axi spstahgr(not
80 is inserted in an opening (not shown) formed at wafer stage main
section 91 (rdfeml Formed BE WhRiErcERSOPt BEEE ARfRiOBt AYe( T to FIG.

I nsi de the openi of wafer stage main section 91, for exanple, an
X- axi s m)ver%(ngg‘%%ﬁ%?t%%%e‘ﬂag?? i RIeXams e, [RSHEGnEEE ORI T of

unit is férar\]u%%%r s%gge main section 92, for example, an X-axis mover (not
shown} composed of a magnetic pole unit is arranged. That is,
a moving-magnet type X-axis linear motor that drives wafer
stage WSTZ in the X-axis direction is configured of X-axis
stator 81 and the X-axis mover. In the following description,

15 the X-axis linear motor is referred té as X-axis linear motor
81, using the same reference sign as X-axis stator 81 serving
as its stator.

Incidentally, as X-axis linear motors 80 and 81,
moving-coil type linear motors may also be employed.

20 In the embodiment, stage drive system 124 shown in FIG.
4 is configured of Y-axis linear motors 82 to 85 and X-axis
linear motors 80 and 81, and the Z-tilt mechanisms that wafer
stages WST1 and WT2 respectively have. BEach of the linear
motors described above that constitute stage drive system 124

25 1is controlled by main controller 50 shown in FIG. 4.

Positional information of wafer stage WST1l (wafer W1)
and wafer stage WST2 (wafer W2) is constantly detected at a
resolution of, for example, around 0.5 to 1 nm by

interferometer system 118 shown in FIG. 4 via the side surfaces



That is, a nmoving-magnet type X-axis linear notor that drives wafer
stage WST1 in the X-axis direction is configured of X-axis stator 80
and the X-axis nover. In the follow ng description, the X-axis |inear
notor is referred to as X-axis 5 |linear notor 80 as needed, using the
sanme reference sign as X-axis stator 80 sgfving as its stator.

Further, X-axis stator 81 is inserted in an opening (not shown)

formed at wafer stage main section 92 (refer to FIG 1) that
constitutes wafler tfalge MBI sunfsicds thetopewmengeef Mirwafefisisiged) of
mai n section 92, for exanple, an X-axis nover (not shown) conposed of
a magnetic pofateinitabkesriBhgeand THERZ i s Ind ond@negeregnay shppe 118
X-axis |linear, notor that drives_wafer stage W5T2 in the X-axis o
direction is J&frﬂf‘i‘%?ﬁead DFLBE S & TSk ot %1 Ut o&tsGts tvdositpion

the fol | ow n%id%?acf inﬁsi%Tc%‘e %?Sff]ejt%étaﬁ(ei Sf—lailxn'esg%irn{:getecqc;jioid}s] Qg%%%d%gt %he
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motors 80 an noVi ng- Col near’ notors nma

enpl oyed. 20 ddtddietarlinsh ieidn ostades At ¥ge WSt idfk shawdsidi MG ion
4 is configured of Y-axis linear notors 82 to 85 and X-axis |inear

mot ors 80 and(ifls;lwadithd hehel-ddd it 1me hianisis dhati maferorst ages W6T1

and WI2 respectively have. Each of the |linear notors described above
that constit Ut estfaponriens Alst 8 a4 26 issddmt deltkeett byermdsition of
controller 50 shown in FIG 4. . Positional information of wafer
stage WST1 (\@F<Et SRPard WafeX-3HageIWETotifha WDl f5e copRYANtR FIG.

d d i on, of , l e, d 0.5 1 b
detect od, gt o resol Ul on oL Tor XAl e, S 05,10 1 EL: e
(the reflection sl ages,d4al DAY hedn: TLhe - L N 308d)L9hn (inciuding

the position in the Ox direction and the By direction), and

the like. Themeasurement values of interfercmeter system 118
are sent to main controller 50. Then, main controller 50
15 controls the position of each of stages WST1l and WST2 (and
each of tables WTBl and WTBZ} and the like via stage drive
system 124 based on the measurement values of interferometer
system 118. In the embodiment, a coordinate sysiem is set
within the XY plane by interferometer system 118, and this
20 coordinate system has an exposure coordinate system that is
set by interferometers 26 and 16 (or 26 and 18), a first
measurement coordinate system that is set by interferometers
24 and 16 and a second measurement coordinate system that is
set by interferometers 28 and 18. Incidentally, instead of
25 mirror-finishing the side surface of each table, a movable
mirror may also be arranged at each table. Further, together
with or instead of interferometer system 118, for example,
a linear encoder or the like may detect the position of each

of the stages.



waf er tables WIB1 and WIB2. Interferoneter system 118 includes a Y
interferoneter 16 used to detect the position of wafer stage WST1l in
the Y-axis direction (including the 5 position in the Oz direction),
a Yinterferometer 18 used to detect the position of wafer stage WST2
in the Y-axis direction (including the pqtsaition in the Oz direction)
and X interferoneters 24, 26 and 28 used to detect the position of

each stage in the X-axis direction, which are showmn in FIG 10 2, and

a Z interferoneter MorelovaigWih &gedst fe deimitatiie 100SbFi €ie @mbmfietent,
table WIB1 in the Z-axis direction (including the position in the Ox

di rection andilttfreou@h dotediovon)in @el dirhe ihiglses udihe snBaG urlg ne mtu Malpeasi t

of interferometer system 118 are sent to main controller 50. Then,
mai n cont r ol IT&CHOPPE iEanty BEEeChéoposY 2t on efsashoh of Srhiwse WSTLdent

and W5T2 (and each of tables WIBL and WIB2), and_the |ike via stage
drive systemmfﬁi%ﬂasfé}ffo&% [FETRARSS SHefn VATRSE 0L ThteiF &b idteernd a

t 118. In th nbadi t di [ ithin th
X pl ane By PGS Oarsr SySEam 108, CHACCE M 590 -c by O Fak Sody st SRCY
h j A t | nterfer t
and 16 (o 20 Br e e et OE Gl D e oy Ao LRaT T &™

set by interfgrmRiisid4 888 bk 2 xRGANATEBARHE BRI x SROL &l Nl n ¢
systemthat is set by interferometers 28 and 18. Incidentally,

i nstead of 2B3py@lrircart-ifdrpablngathensinde sarfaseosf(@achotabseonding U. S.
novable mrror may al so be arranged at each table. Further, together
with or instdadesft iNtt.erd,erddhetdr) st athel 18 ked.or exanple, a |inear
encoder or the |like_may detect the position of each of the stages.

19 10 Mor eover ALIATERHGs FYE tappdlht destaa s e veéntiddiame gl ignment
al t hough not shown in the drawi ngs such as FIG 1, a nultjpoint focal
posi Li on det SIETE {FsTRRIHASETE bROR T GHI THUL TSRS, BBnED Mt ROtk hae o

conposed of i.rradjati system_90 hat.odet.ect.i on. _syste
90b (refer t %Q’ﬁtghaa% %at e&c c)e%ot%o_agroegay%st%}tco%lo g8 plrsojlenc eiponn_ uni Lty
PU, whi ch isgifidale tQ dhe ong HAEHL38Gd pifHe eXHP:8 gi%i
(Japanese Unexam ned Patent Application Publicati onS No. 06-283403

(the correspgrdigegididcalPatendpNeaba448, BRDF Fb_@@jb@@ibhk@tical system
10Al i gnnent system ALG descri bed above is an alignment
15 PL. At least a partial section of alignment system ALG, for
example, & partial section (including an objective optical
system, a photodetection element, and the like) excluding the
light socurce is movable by an alignment system stage device
160, in order to move the detection area within the
20 predetermined plane.

As is shown in FIG. 1, alignment system stage device 160
includes a frame FR that is arranged separately from body BD
vibrationwise, a platform BS that is arranged in a nocn-contact
manner on the lower surface side of frame FR, an alignment

25 system stage AST that supports alignment system ALG and moves
within the XY plane taking the lower surface of platform BS
as a movement reference surface.

Although not shown in the drawing, frame FR is supported

at its four corner portions by a plurality of (e.g. four)



system (a mark detection system based on an off-axis nethod that has

a detection area whose position is independently variable within a

predeterm ned plane (the XY plane) perpendicular to optical axis AX

of projection optical system 15 PL. At |east a partial section of

al i gnment system ALG for exanple, a partj@l section (including an

obj ective optical system a photodetection elenent, and the |ike)

excluding the light source is novable by an alignnent system stage

devi ce 160, isuppadr dod ummnee selieugetecd ifdrocar eandisidel Hotrhe 120se plate).

predeterm ned plane. As is shown in FIG 1, alignment system

st age devi ce BBONg AR LRleempdsethe fFRRMER@E T ba i nary s ugbdar r ehgpre rgian
i aplatformBS that is arranged_in a

body BD vi brat. onv(\g se,
non-cont act NEMES SROPHERT oer - E8FFaeR Gefeof ofF 3pR, BRcause frame

i 25 AST | i ] ALG a
Toves wi t hi m The S TIAnR i hg THE T Bl St S o o Top e B
a m)vemen? r?erq{- sHrfpce p is.av@%&w.gh not shown in the

ra

drawi ng, R Is supported at its four corner portions by a

plurality of (e.g. FheWHormBsSidRimboeusRS $ehtdP sBRpad héfber having
surface (or a base plate). Frane FR is conposed of a nmenber having a

roughly U shapeomegil witevethfa arhdrheri-elral rfacin ahd r-ef eli dexthlda @efer
Because frane FR has the roughly U shape, nechanical interference

with 5 projedtd ddGunii ,Penfishaydiltediower suriPlcat fibhm BSrisceonpodes ~2
of a pl ate-shaped menber having a roughly U shape when viewed from

the -Z directSi6it)(éRer R3S MAaE HroWRPIRSQ Hd1atowdrs Sirtaasy dareomes
becomms 40 VERFAT Pl ELR6FREBSES o S OHBEHR] 1Pa>cRSPRRARE AR & B
mechant s 162270 Bral (o (RO B Fcindeny ThaC| nEPHRsLoY qrolation
exanpl e, a SyRRAfdL idend §62L hah; Bag: foRi A A AeE¥bhAdRr1 89d ncludes,
supports the self weight of platformBS by utilizing the
for example, a support device that has a piston and a cylinder
and supports the self weight of platform BS by utilizing the
15 pressure of gas in a gas room formed between the piston and
the cylinder, and a voice coil motor that drives the piston
of the support device. Since platform BS also has a roughly
U-shape similar to frame FR, mechanical interference with
projection unit PU is avoided.
20 FIG. 3 shows a state of alignment system stage device
160 when viewed from the -Z direction. As is shown in FIG.
3, alignment system stage AST includes a movable stage 42 that
can move along a rail RL arranged in a U-shape on the lower
surface (the surface on the -Z side) of platform BS, and a
25 Y stage 40 that can move in the Y-axis direction with respect
to movable stage 42,
Movable stage 42 has a rectangular shape in a planar view

(when viewed frombelow), and on its upper surface (the surface

on the side of depth of the page surface of FIG. 3), a drive



15 pressure of gas in a gas roomfornmed between the piston and the
cylinder, and a voice coil notor that drives the piston of the

support device. Since platformBS al so has a roughly U shape siml ar

to frane FR nechanical interference with projection unit PUIis

avoi ded. 20FIG 3 shows a state of alignment system stage device 160
when viewed fromthe -Z direction. As is shown in FIG 3, alignnent
system stage AST includes a novabl e stage 42 that can nove along a

rail RL arrampeetion 80Usstiapkown thEIGower refief dceF (& hd ) sthdade emyaged
the -Z side) of platformBS, and a 25 Y stage 40 that can nove in the
Y-axis directiio vidthl fds geic @@ ngs¥abl Bust hgedapve sectigpvdbi anovable

stage 42 has rectangul ar shape in a planar_view (when viewed |,
fronbel ow) , & eonf%pt%arbﬁb%‘fe tuReh (e Bhriiee %‘F’f?tme sTdeSofe of

denth o 118 S9RMIRSRY o6 s Pl BRI TSR 4 P e

arranged. sDug g, dfiye section 90, novable stage 42 can nove between
the +Y side and the -Y side of projection unit PU while naintaining

the attitude wthiry thegX¥miangiven alond tledeatls bS ﬁﬁiamrbﬁmrﬁgqear
the Y-axis by a pair of Y linear notors YLML and YLM, i ch include

a pair of Y-aotorst aoris ahdAYadd, 5281 ¢hatna@held isxed iroothe-doierstators
surface (the surface on the -Z side) of novable stage 42 and have the
| ongi t udi nal 4R @indeéPohhbh 2he Mzed $aitheclpvar andfacpalthefsurface

Y-axis novers 54A and 54B that are fixed to an end portion on the -X
side and an &% THEr TEOM P (HeTwX2bilGeSBRIY &4 ag¢€ noVe Hee daitHtysinal

Y li t YLML and YLMR,. eith f i t
T near | midor stk e e (i rer et A P B ket bs @pvers
| nci dental | y,- mi thi i t Qr, . VI il . .

cor Chat| o DL ste DGR ST Of Xl ol O dhlfPhorBid OF O X pide
stage 40 is @rﬁpaaré@@?@@u@@ﬂoﬁttﬂesmos%si@b% ¥ Qchigaehy, drine JerstAge,,

40 in the X-axis direction.
as Y linear motors YILM1l and YLM2, either of a moving magnet
type linear motor or a moving coil type linear motor may be
15 employed.

Incidentally, within Y linear motor YLM1 (or YLM2), a
voice coil motor that makes a drive force in the X-axis
direction operate tc Y stage 40 is also arranged, and it is
possible to finely drive Y stage 40 in the X-axis direction.

20 Further, bymaking the drive forces along the Y~axis of Y linear
motors YLMI1 and YLM2 different, it becomes possible to rotate
and drive Y stage 40 in the 6z direction.

Alignment system ALG includes an optical system
containing an objective lens and the like, and an imaging

25 device (e.g. CCD), andthe like. Apiping inwhichliguid flows
is arranged on the periphery of a CCD that constitutes part
of alignment system ALG, and the CCD is liguid-cooled by the

liquid flowing in the piping. With this arrangement, the CCD

can be placed close to the optical system containing the



20 Further, by nmaking the drive forces along the Y-axis of Y |inear
notors YLML and YLM? different, it becomes possible to rotate and
drive Y stage 40 in the Oz direction. Al i gnnent system ALG

i ncl udes an optical system containing an objective |lens and the |ike,
and an imaging 25 device (e.g. CCD), andt¥® |ike. Apiping in which
liquid flows is arranged on the periphery of a CCD that constitutes

t of ali ) e he. i.S. L qui d-cool ed by. the
Toui d 1how g I TRE i B RGMWIE i S Y Ehghnent SRR e tan 56
pl aced cl ose 41 dhgeoptd$@l s VBLEM %i@éﬂﬂaq%éﬂe £ 1fe? ﬂ%@fﬁgo\ﬁdeﬂ&

and the |ike, which reduces the size of align t syste

I nci dent al | y,athenddghts i aref i@l hghMBvesyslem NSt NOys B ek age
by alignnment system stage AST and is arranged outside the allgnnment
syst em st age Zl dnd oment mchdyd asvioptdeathd | detgronerithesysdtedn stage and
I ncidentally, the present invention is not limted thereto, but a

rel ay optPcalcyysaind b anmpig eahifiber and-hedilkeke Thaidenbashit sthe
a beamfromthe Iight source arranged oytside to the optical_system

of alignnent %‘st?eé'% ALESREy-OF) §8 He- ddBd FePuFRRERTCad U dar YRRt LCal

AL h 0 [ t h I b d.. F
xanpl &, & SOHOToT FAL AOPQRAS M 97 BB AT GhES (K" L2 oGanbrar ppean

by ali t 1.0 Lat i I
o so b ol o T Eibfe! LEEPLEI ARied SRS BBE 0P Mysten
limted to the ld10WnGRold N e DLk R -£000 199 1Yy 2l $uR%er, as

enpl oyed. I nci dentally, although not shown in the draw ngs

such as F0G &3 igemerhe dyomesm Ald aceshdt harsofaaes Wiy ide wetsidd®) can
of novabl e stage 42 and Y stage 40, various types of optical nenbers
(such as a prélsm ba wied or Feanmdxthelki ke kensbirchh0 dedrsttist atdl afiracted
al ignment-systeminterferoneter system69 (refer to FIG 4) used to
det ect the pdsiditofihgBoss iqgiratatian synat i onjent mHYlghAest teyistradimdon

within the XY plane, are p!Laced. | nt erferaqneter sl}r/\stem 69 in the
enmbodi nent eﬁﬁfaygogerent aser beam may alsoc be employed. Further, the

cooling method of the CCD is not limited to the liquid-cocling
15 but air-cooling may alsc be employed.

Incidentally, although not shown in the drawings such
as FIG. 3, on the lower surfaces (the surfaces on the -7 side)
of movable stage 42 and Y stage 40, various types of optical
members (such as a prism, a mirror, and the like), which

20 constitute an alignment-system interferometer system 69
(refer to FIG. 4) used to detect the position (positional
information) of alignment system ALG within the XY plane, are
placed.

Interferometer system 69 in the embodiment employs a

25 double-pass method, and is to measure positional information
in the X-axis and Y-axis directions and rotational information
in the 0x, Oy and 0z directions of alignment system stage AST
(i.e. alignment system ALG).

Incidentally, in the embodiment, platform BS is



25 doubl e-pass nmethod, and is to nmeasure positional information in

the X-axis and Y-axis directions and rotational information in the

X, Oy and Oz directions of alignnment system stage AST (i.e.

al i gnnent system ALG). Incidentally, in the enbodinment, platformBS

is 23 supported by frane FR via vibratiomisol ati on nechani snms 162,
but franme FR may be installed on a floor surface (or a base plate or
the like) via vibration isolation nechanisnms 162 and pl atform BS nmay
only be fixed4rRPIrek byRE rEpetfReriai nikhhet bormsodiatemn mathgniens 162,
system ALG and stage device 160 are arranged at frame FR_ but in the
case where exP¥sur@Hdr aals PRodsEs Lilsel eanki §UPAEi BRCTACRhieh a base

Phe mai n f r adtd i o RS OP et Ve rERFe EPER Ealipiicn Hechamaniiocy Ge drhc
ALG 10 d st i | i d

Srate i nteqr HI5EAah % S TP K0 ARG RBO B0 Brd M) i tpe
stage device ckibdmYerdt S0y PRyAHLRAN0EF: Bdm Sa B ASAH efBlM e fcﬁ@xpfcfé hego i Sre

supported in a suspended state by the nain frame independently from

proj ection unidrdiyedarepyate FR, baasin thepedic afheald RPBRLTE I RMRatus
interferoneter system 69 nmay be arranged together with alignnent
system ALG atlithéamasw emeniiduaeion in whiach tpweo pediodbmmemiit PU is
exposure apparatus 100 is equipped with: an exposure station that has
an exposure ZBWPIGFShileha 213prRNGPETate vobhdi pspect st shedestr e

above is set and wafer s_Ltgeg S V\Sl'l',l and_W5T2 are alternately carried,
and per f or ns Expos e Tt i h 597 GHaERIOn 34 iginent \gysten ALG

j ecti ti 1 PL: firs asurenent_ station that ,has .a
T oLl o B 8o SUS G den o hd S 08 LB RNL Bf B B P ahfdu e
system descri: % i e fer : W6 | S; ,
pgrfor ns det g(?l?c%on o;i%aiﬂﬁﬁn&r@%%ﬁ%g%oﬁ%\%g?gp'V\%}aérl]%l%@&?‘?dsﬁél%m ALG
mar ks of waf emdstsagr Bkl e ald@mBNta VS ERMALGnAM A& LG urement

measurenent station that has a second neasurenent zZone in which the
second neasurfarsd thear s ralppEytsiceih a suspended state by the main frame
independently from projection unit PU. Moreover, at least
15 part of alignment-system interferometer system 69 may be
arranged together with alignment system ALG at the measurement
frame.
In the embodiment, exposure apparatus 100 is equipped
with: an exposure station that has an exposure zone in which
20 the exposure coordinate systemdescribed above is set and wafer
stages WST1 and WST2Z are alternately carried, and performs
exposure of a wafer with illumination light IL via projection
optical system PL; a first measurement station that has a first
measurement zone in which the first measurement coordinate
25 system described above is set and wafer stage WST1 is placed,
and performs detection of alignment marks on wafer W1 and the
fiducial marks of wafer stage WST1 by alignment system ALG;

and a second measurement station that has a second measurement

zone in which the second measurement coordinate system



24 described above is set and wafer stage WST2 is placed, and
perforns detection of alignnent marks on wafer W2 and the fiducial
mar ks of wafer stage WST2 by alignnment system ALG Posi ti onal
information of wafer stage WST1 in the first 5 neasurenent coordinate
systemis nmeasured by interferonmeters 24 2dnd 16 in the first

measur enent zone, and positional information of wafer stage WST1 in

t he exposure goordinate.systemis neasured hy interf ters 26 and
16T n the. exSEeUre Bahe i Wi Srand VR T SroVeH harnear e =nd
first 10 nea J_efgq?{ zne. gﬁm [ t
124. Positional 1n osr mat | &?\dl%#m%gr(lg agegl%\g%%% ﬁg%?eegén SHE A
nmeasur enent GOQHAHRAL @aIHE! 8 L8 rERASHEEE WYTE LI B RIS S 2& MNALG.
18 in the second neasurenent zone, and positional information of

waf er stage \MBE2 tiprdle iexfaosidts @oariviier K88t Sidreasured-y
interferoneters 26 and 18 in the exposure zone, and wafer stage W5T2
is noved bet weersudsmegdcondraeasticenysit e drremandurhd lex posiare ezome tyr s
stage drive s%ztem 124. In the exposure station, not only an exposure
operation 20 AueTd 4 gy itdre i e MBEFOSIRNE S &A1Y /o R gt i agf
reticle marks d the fiducial_ marks of the wafer stages by a retjcle
al i gnnent sy r{‘ﬁ&lo%éﬁ])w,a%ﬁ Srage &‘}Ssr[ice;l d@ed’*l’ien,ex%&sg?aﬁﬂoédlnate
Kokai (Japan e ] t, j i ubl.i i on .

ok o aaPanes ek anled oat L A0 AL UL ok 80 N orpconre
Based on t he Jdetectimon Jau tsdde waasi tio veroe'k?etﬂ@b.rpe&ry@eq}ﬁt
projection position of the reticle marks and the fiducial marks in

t he exposur e eeeidichrire syskeahdaike i daiRctiorR hesstigefaalJarmiten

system ALG nain controller 50 noves the wafer stage in the exposure
zone. In 124. Positional information of wafer stage WST2 in the second
measurement coordinate system is measured by interferometers
28 and 18 in the second measurement zone, and positional
information of wafer stage WST2 in the exposure coordinate
15 system is measured by interferometers 26 and 18 in the exposure
zone, and wafer stage WSTZ is moved between the second
measurement zone and the exposure zone by stage drive system
124.
In the exposure station, not only an exposure operation
20 but also, prior to the exposure operation, detection of reticle
marks and the fiducial marks of the wafer stages by a reticle
alignment system (not shown), which is disclosed in, for
example, Xokai (Japanese Unexamined Patent Application
Publication) No. 07-176468 (the corresponding U.S. Patent
25 5,646,413), is performed. Based on the detection result (the
positional relation between a projection position of the
reticlemarks and the fiducial marks in the exposure coordinate
system) and the detection resulit of alignment system ALG, main

controller 50 moves the wafer stage in the exposure zone. In



25 each of the first and second neasurenent stations, not only a
measur enment operation (including the mark detection descri bed above)
but also | oading of a wafer to the wafer stage and unl oadi ng of a
waf er on the wafer stage (wafer exchange) 5 are perforned at a
predeterm ned position in the first or segpnd neasurenent zone.

I ncidental ly, the | oading position and the unloading position in each
measur enent zone nmay be nade to be different, or the | oading position
and/ or the urdagadiodg tpesiftiren dofdsesondtméavertmebhe sedtioneacihod®nly

measur enment zone. The exposure zone includes a novenent area L
(refer to FI @ TERsWenE afesta sy el 3ne hubl nak pos mea Wp ededtd @inl @nd

t he detectlon 0 er tion, of fIdUCIa| mar ks, and the first and
second rreasu 8eove F&épyl?%%gfn%\y’éﬁtt%rteﬁswﬁgeB%e
A of the wafer teC|ono ratl n_of, the nment

mar ks and thganfdsglg%%gfjlngr gs % ch al's m‘é“?gﬁessgag\%fg a r?égr%’éange
operationg in.the, é¥?H¥M%§”§9 éJg%é¥H¥HE sit bRl fyﬁt or
Y-axis direction, the w f the exposure zone is equa to t

width of the gm\erERbadteanddtl, s, al1s: tdeg o 1dths cak wed{mcﬁiosqrtqon
second measurenent zones are respectively equal to the w dt hs of

movenent ar easidB téred VAl dadritrie ipo stilte cex oS waesthz o (urevesTENtz i dndy) be
and the first neasurenent zone (novenent area B), or the exposure

zone (novenmemadsr & De @Hid fdrerdecond treasioeiient pomid i(arowerbiir 25e
area A) may partially overlap in the Y-axis direction, but in the

embodi ment , R OBHEFURESAFIOTRRP AARE T NSt hawe decdid set in each

10 measurement zone.
The exposure zone inciludes a movement area I, (refer to
FIG. 10) of the wafer stage in the exposure operation and the
detection operation of the fiducial marks, and the first and
second measurement zones respectively include movement areas
15 B and A of the wafer stage in the detection operation of the
alignment marks and the fiducial marks (which also includes
a wafer exchange operation, in the embodiment}. In the
embodiment, in at least the Y-axis direction, the width of
the exposure zone is eqgual to the width of the movement area
20 L and also the widths of the first and second measurement zones
are respectively equal to the widths of movement areas B and
A. Further, the exposure zone (movement area L) and the first
measurement zone {movement area B), or the exposure zone
(movement area L) and the second measurement zone (movement
25 area A) may partially overlap in the Y-axis direction, but
in the embodiment, the exposure zone and the first and second
measurement zones are set within the XY plane without
overlapping.

FIG. 4 shows a block diagram of a main configuration of



measur enent zones are set within the XY plane w thout overl appi ng.
FIG 4 shows a bl ock diagram of amain configuration of 26 the
control systemin exposure apparatus 100 of the enbodi nent. The
control systemin FIG 4 includes a so-called mcroconputer (or

wor kstation) that is conposed of a CPU ( tral Processing Unit), an
ROM (Read Only Menory) , an RAM (Random Access Menory) 5 and the
like, and is mainly configured of main controller 50 that perforns

overal | contritHe ebnthelentdden appMpisite apparat NeX00 & pakAd®ldiment .
processing operation using wafer stage WST1 and wafer stage WST2 in

exposur e appditat osnt00lwi vidtdmelde¥cr.i badclmdeatakb,-caéfiedmingrdaonputer
FIGS. 5Ato 9. Incidentally, 10 although control of respective
sections is perF BPXEETEY1RB) nthahtisottmaposed ofhe GRIsEERPtEah Processing

regarding th ontrol exce for the necessary parts will _be omtted
in order to it 8 Q%égﬁéﬁ%lﬁfﬂgm%é’&na& BBH WQ%ﬁccﬁsﬁéﬁI@rY

| f 10 | h ]
o1 ocessi g opblat o 80 Sh LRI LY 6P G aMiTS. oEHER U L opat i
no. 8 34l 00& il ddierdie overa1l JHUEE! of M eé@élargé‘t%% AL

coor di nate system of i gnnent -system int erferonet er

the position of al ngRFEN ksdiem AbEoaBd sane0os&i Hal &n %h%Qfeg%tage
interferoneter system 118 that neasures the positions of wafer stages

WET1 and WSTZITL neab w=derbetagehdsd2ushngxpbeut & dashatavs k0 ©rwilie be

li ke on the wafer stages. In the enbodi ment, for exanple, the

posi tion of aldsgmidrad spgiemillGredesetingttafiéter#hte posilriameitally,

t he coordl nate system of interferoneter
although control of respective sections is performed by main
controller 50, the description regarding the control except
for the necessary parts wiil be omitted in order to avoid
complication of the description. Further, a basic control
operation of exposure apparatus 100 including the parallel

15 processing operation is disclosed in, for example, the U.S.

Patent No. 6,341,007 and the like.

Further, the relation between a coordinate system of
alignment-system interferometer 69 that measures the position
of alignment system ALG and a coordinate system of

20 interferometer system 118 that measures the positions of wafer
stages W3T1 and WSTZ2 1s measured beforehand using the fiducial
marks or the like on the wafer stages. In the embodiment, for
example, the position of alignment system ALG is set at a
reference position of the coocrdinate system of interferometer

25 system 26, and detection of the fiducial marks of the wafer
stage by alignment system ALG is performed. Then, based on
positional information of the fiducial marks within the

detection area obtained by alignment system ALG and the

positions of alignment system ALG and the wafer stage obtained



25 system 96, and detection of the fiducial marks of the wafer stage
by alignnment system ALG is performed. Then, based on positional
information of the fiducial marks within the detection area obtained
by alignnment system ALG and the positions of alignnment system ALG and
the wafer stage obtained 27 by interfergmeter systens 69 and 118,

the positions of alignnent system ALG and the wafer stage at the tine
when the detection center of alignnment system ALG and the fiduci al

mar k coi nci doy imtaarengtds: ITRteusitd ondfllithe et aesonieoentef 5
of alignnment system ALG in the_coordinate system of interferoneter
system 118) &'e- BBt heyst@m ALEMRA dfer Heites, stage ral dticofipet Ween the

(he, coor g e g System oL LEL et oL Yol el AR SOl B
| ati bet , i f. . 9
oLt on, betveeind . 5o el ol Yol e e DAL BYSh o A

16, and the rgt ali ghRaimesarsihe aeerdi nale SYSteMHfe ié}%@iér@r@fmt er

system 69 and t he second neasurenent coordi hate system o

i nterferonet et 2 carghelfe as@sdener 18 ngde divtd hee@nbodivreshis kpdraseedn,
on the determined relations, the shot map data descri bed above

(i ncl udi ng althgnmred&tshot beavagn @l dove dipate egehemval uestaafferometer
interferoneter systenms 69 and 118, alignnent system ALG and t he wafer
stage are novtFhiaw é4chnfrishe raraainata isysteraech mtatfernttobig)sten

and detectio f . aljgnnment rks on 20 the wafer is perforned. FIG
5A shows a st Céel &4 'glﬁlﬁ‘%\ﬁtlsop@%ff?&ﬁtépﬁ‘ ML FB&PIgsiinate

exposur - 8perSblion P A var EF BHERaF of AT anE AT TREE het B orRRe e
posur e operatio e e bet hy~ pErT ot
Wen performdﬁ%ﬂdﬁﬁéygxgvgéém of interferometers 24 and 16, and the
relation between the coordinate system of interferometer
system 69 and the second measurement coordinate system of
interferometers 28 and 18 are determined. 1In the embodiment,
15 based on the determined relations, the shot map data described
above (including alignment shot data), and the measurement
values of interferometer systems 69 and 118, alignment system
ALG and the wafer stage are moved in each measurement station
(each measurement zone} and detection of alignment marks on
20 the wafer is performed.
FIG. 5A shows a state where an alignment operation (to
be described in detail later on) of a wafer on wafer stage
WSTZ has ended and an exposure operation to a wafer on wafer
stage WST1 is being performed. When performing the exposure
25 operation, the position of wafer stage WST1 is measured by
X interferometer 26 and Y interferometer 16, and the position
of wafer stage WSTZ2 is measured by X interferometer 28 and
Y interferometer 18.

When the exposure operation to the wafer on wafer stage



25 operation, the position of wafer stage WST1 is neasured by X
interferoneter 26 and Y interferoneter 16, and the position of wafer
stage WST2 is neasured by X interferonmeter 28 and Y interferoneter

18. When the exposure operation to the wafer on wafer stage 28 WST1
ends, fromthis state, wafer stage WS5T1 mayes to the +Y direction and
waf er stage WST2 noves to the +Y direction. That is, wafer stage WST1
noves fromthe exposure station (the exposure zone) to the first

measur ement Bt emda/hErony §h1i5 akaser ameker Zdmge WETd waves seagee +Y
W5T2 nmoves fromthe second neasurenent station (the second

measur enent ChiPn ﬁ@ éﬂ&ﬁ%ﬂFEa%:ﬂSf%moVﬁé|%HF§Iﬂ§dliﬁﬁ?EF°§t agarat

WET2 | t WET1 bef f he
exposﬂ?g ng?astn?\(;naEe aﬁﬁ n %]# sm% ch%n |Str1}"§li ??’é?%%lf%r O{J%e%JdOIF ofthe

p05| tion neasyy ﬁgqﬂ‘t e 15'%%
is switched from X int erlféergcrréet e}¥é1 nter ero @Eﬁc%sdélmt
to novenept cheé’@fﬂmei{@&%n\%Tlané%fék ts"&%g%aﬁgTW\?e@@r@n{[ PEe second

measur enent axes of X interferoneters 26 and 15 24 becone out of
waf er stage \WeElsurneridrec nd il ieorf (HHe s@v@menicadieenePpoOstdnon ©F the

waf er stage WST1 may al so be neasured using, for exanple, an encoder
or the like. expashers stetinrer f nodeteertalded fverf epo sitizigen WaSs magneritso
in the X-direction of wafer stage WST2 is switched from X
move to the vicinity of wafer stage WSTL1 before the exposure
operation ends.
10 In this case, an interferometer used for position
measurement related to the X-direction of wafer stage WST1
is switched from X interferometer 26 to X interferometer 24
according to movement of wafer stage WST1, and in the case
where both the measurement axes of X interferometers 26 and
15 24 become out of wafer stage WST1 in the middie of the movement,
the X position of wafer stage WST1 may also be measured using,
for example, an encoder or the like. Further, an
interferometer used for position measurement in the
X-direction of wafer stage WST2 is switched from X
20 interferometer 28 to X interferometer 26 according to movement
of wafer stage WST2, and in the case where both the measurement
axes of X interferometers 28 and 26 become out of wafer stage
WST2 in the middle of the movement, the position of wafer stage
WST2 may also be measured using, for example, an encoder or
25 the like,.
Then, in the first measurement station, when wafer stage
WST1 reaches the position shown in FIG. 5B, exchange of the

wafer on wafer stage WST1 is performed via a wafer exchange

device (not shown). Hereinafter, a wafer that is newly loaded



20 interferonmeter 28 to X interferometer 26 according to novenent of
waf er stage WST2, and in the case where both the neasurenment axes of

Xinterferoneters 28 and 26 becone out of wafer stage WET2 in the
m ddl e of the novenent, the position of wafer stage WST2 nay al so be
measured using, for exanple, an encoder of®25 the |ike. Then,

in the first measurenent station, when wafer stage WST1 reaches the

posi tion shows, i%@rgfgétr%%e ﬁ‘fﬁ‘aﬂﬂetk?ﬂis é@n%ffegﬁg%ﬁ%ﬁ@%r ré%ggﬁgg\@% as

is perforned via a wa exchange devi c rerna

waf er that isydew Wl oadRdnw?d 1) Wef 8heStagR MBEL duhtikirs WHET the

exchange is referred to as wafer W. Meanwhile, in the exposure
station, wherpddie: pmsiolfi varef swafoey Wstrages W2 h st SRl dwiskohekbewon unit
projection unit PU (projection optical systemPL), the exposure
operation is B sracjetiagedptacahesdet entRlon, résukbkpobutrkeoparksion is
a waf er bé al i gnment system ALG and the like. Incidentally, since

a

exposur e Baset it e HEEFcaRE- searfsiadidesingisidic 06 e Mesriteani antdfer
exposure is perfarned in the exposure statjon, ,{he detajled ,
description WY Ia(iﬁegrﬁrfﬁ“tqi éd’.S%E@‘rIFnefaFdaFi"Sn}rék?'sy%?%ﬁﬂ%@lrﬁ%essmce
fromthe seco ure station to the first asurenent_stat.i.on
in parallel vﬁq&?n e n%é\:%ér]%n I%o? %ﬂ?%?a% asg%aén n[?%%aaﬂﬁ%%a? tl%atfhe

is, during t%ﬁﬁéﬂ&%ﬁapr@mqusahtea.%ggmedogﬁr@ﬂé0&;95315@@ &on,

on wafer stage W5T2 ends unti| when t war er exchange 15 at wafer

stage WET1 enfiss cddgimnentdssst i ALG wiveSod ram esgcond neasur enent
position indicated by a dotted line in FIG 5A to a first neasurenent

posi ti onlindi cat ed Fuytdedgs lrdd-ototetrad dyisteent RIF Gove s & pasitteonsddond
whi ch the detection area of alignnent system ALGis away fromthe

proj ecti on cE&fEEUIHNI 7o) teican dre dpte ol r sty Stea Rienentt het atvi e dig)
after passing through the positions indicated by a dashed-dotted |ine
in FIG 5A arfHIGSEBItEdf nareRerhe i EE T SEAURFES BRI ORSTAf erThat
stage WST1, as is,shown in FIG, 6 fer sta%Le}@V\STl noves to a

| ocati on i mwétﬁ'a_t%ﬁl”f%ltﬂw :fle‘[]ﬁrﬂ% L, S{hsh Bl GIGTHe GReRgtion of
measur ement %haet QBer & %é{é?%%g’ﬁ%{ﬁﬁ.d%ﬁ%ﬁ&fﬁhe \ﬁ'?érx?vmfegfe}}c eange

detection area of all gnnent syst axli s directlion an

movenent 1 of vaf @f; r$4age W8T HsiTd ERASX aXi SnAlbheCLi QPR RO PEIB A om 2
and detection of the alignnment marks on wafer WL using al 1 gnnent
system ALG | $econd measurement position indicated by a dotted line in FIG.
5Ato a first measurement position indicated by a dashed-dotted
line in FIG. 6 (a position in which the detection area of
alignment system ALG is away from the projection center or
20 projection optical system PL to the +Y side) after passing
through the positions indicated by a dashed-dotted line in
FIG. 5A and FIG. 5B. Then, when the wafer exchange ends on
wafer stage WST1, as is shown in FIG. 6, wafer stage WST1 moves
to a location immediately below alignment system ALG.
25 In the first measurement station, as is shown in FIGS.
7A to 8E, movement of the detection area of alignment system
ALG in the Y-axis direction and movement of wafer stage WST1

in the X-axis direction are performed, and detection of the

alignment marks on wafer W1l using alignment system ALG is



30 carried out. Further, detection of the fiducial marks on wafer
stage WST1 is also perforned, and positional information of the
alignnment marks and the fiducial marks is stored in a nmenory of main
controller 50. Incidentally, in the 5 enbodi nent, detection of
positional information of eleven alignnmenfgrarksM to M| on wafer W
is perfornmed, and before carrying out the detection, search alignnment
usi ng search alignnment marks (not shown) may al so be perfornmed. First
of all, as iscatwiadiout] GFutAhedst eetticart iah aff ithet fi@ucial marks on
alignmentmarkM is carried out. Main controller 50 changes the

rel ative posivadid®r diceged’iheixelganerbernedn and prsstagealSTif ameation
the detection area of_ al iri?nment system ALG by noving wafer stage

WET1 i n the Xadle GHTH e Ghd He seaiterehtmamitidss oftoced in
interf t 24 d Y.interf t 1 5] d. in
o et oy e il on AR e N a2 T e n dmahe
1 i - 4 1 i f em 6
Tors e et | GELe AP S ok S GLOTEhEF o B B0 Slven

ALG Al i gnmendl isysie AkGkaulrpuls vt hesdetgeld AN 54 gaalrolhimges fatdk fre
alignment mark 20 ML within the detection area) to main controller

50. Theay rniasehwon dhe pesddt gl Jed adh ol hpineen ddenEesdLrch
of the detection area of alignnent system ALG and alignnment nmark M,
t he measur enentigralards rofrkmt erdersmetrer sn24 aimb It pdet omesd enent
value of interferoneter system 69 25 and the rel ation between the
coordi nate system G LSt @%faéflon‘éﬁérs ghavemeBlgnd Ahdetpeion of a first

nmeasur e t caoordi nate systemof interferoneters 24 and 16,
00si tionhd | FHoYIRIUNTRE kel GrinGAE L REFKOWA - | Heddt SEPBAOTWRENS § IFhanges

detection of fﬂé g@ﬁ%@&vgaﬁgsggi QQ%Hj%Elkﬁesggﬁgiane between wafer stage

WSTL and the detection area of alignment system ALG, by moving
wafer stage WST1 in the X-axis direction based on the
measurement values of X interferometer 24 and Y interferometer
15 16 and also moving alignment system stage AST in the Y-axis
direction based on the measurement value of alignment-system
interferometer system 69, and sets alignment mark M1 within
the detection area of alignment system ALG. Alignment system
ALG outputs the detection signal (image data of alignment mark
20 M1 within the detection area) to main controller 50.

Then, based on the positional relation between the
center of the detection area of alignment system ALG and
alignment mark M1, the measurement values of interferometers
24 and 16, the measurement value of interferometer system 69

25 and the relation between the coordinate system of
interferometer system 69 and the first measurement coordinate
system of interferometers 24 and 16, positional information
of alignment mark M1 is detected.

When the detection of alignment mark M1 ends, as is shown



31 in FIG 7B, by noving wafer stage WST1 to the -X direction and

al so noving alignnment system ALGto the +Y direction, a second
alignment mark M2 is set within the detection area of alignnent

system ALG Incidentally, in FIGS. 7A to 8E, the 5 novenent direction
of wafer stage WST1 is indicated by a whiie arrow and the novenent
direction of alignment system ALG is indicated by a black arrow.

Then, simlarly to the detection of positional information (a

coordi nat e valudjI®f 7B,y sty aldgimentafmr kstMge pidl X i onathe nfordiatd dnion
(a coordinate 10 value) of second alignnment mark M2 is detected. Wen
t hi s det ecti gndridsso awviing Ravigniment] gyszem BiGnbei hlgewhf edlstcigeon, a
WET1 further to the -X direction _and al so noving alignment system ALG

to the +Y di riRA3Hh 214 IS RTEnHeNt S ek W1 §8€ QPERFRIPRearea of
det ecti of ali t t ALG. ,Th 15 wh tecti

det o1 on 21 loBLLONEN S YSLE LS, THeT, 35 VSRR R EELAD e
cnds: xhesPr ORI PLESRESs o o Sek 00, al et el LILORRY L.

FIGS. 7D and gifsowarReiher MoRenapverent2008f owaf ef gshage YWeldeh ntdie s
+X direction and novenent of alignnment system ALGt0 the +

direction, faudivadddbyeattmrikaoand anéhf tdiml ligrnerb Re kidfedrn
set within the detection area of alignnent system ALG and detecti on
of positionaloi nfainuitdronl (inHooradi nat el v atamdiofateacheme k o6 2brst
carried out. Then, when the detection of positional
i nformation GFlimmens T Mihopriscnale rinewisian teteeidinate
posiilongh LGS of & sixhal gnmert, ok M, Lo NS g 31
detection ends, as is shown in FIG. 7C, by moving wafer stage
WST1 further to the -X direction and also moving alignment
system ALG to the +Y direction, a third alignment mark M3 is
set within the detection area of alignment system ALG. Then,
15 when the detection of positional information (a coordinate
value) of alignment mark M3 ends, the procedure proceeds to
detection of positional information of a next alignment mark,
a fourth alignment mark M4.
As is shown in FIGS. 7D and 7E, by performing movement
20 of wafer stage WST1l to the +X direction and movement of
alignment system ALG to the +Y direction, fourth alignment
mark M4 and a fifth alignment mark M5 are set within the
detection area of alignment system ALG and detection of
positional information (a coordinate value) of each mark is
25 carried out.
Then, when the detection of pesiticonal information of
mark M5 ends, the procedure proceeds to detection of positional

information of a sixth alignment mark M6. In this case, as

is shown in FIG. 7F, by moving only wafer stage WST1 to the



X-direction with the position of alignnment system ALG bei ng fi xed,
alignment mark M6 is set within the detection area of alignnent
system ALG and detection of positional information (a coordinate
value) of mark Mo is carried out. 5After that, when detection of
positional information of alignment mark ¥ ends, the procedure
proceeds to detection of positional information of the subsequent

o T T RSN O R R R By e
waf er 10 st age; %&}1 tlg.lgtnr?rﬁem?(m%'rr Eﬁ%l 9gn$éprraﬁkt%q1\7l7n% I.ng EEQE{{E” rea of

system ALG to t rection | gnne and are-’se
within the defegd ﬂn%h@%?@t%fn ﬁi@9@rﬁ%nae%éﬁf&h%ogagleﬁgﬁ%ﬁkﬂuon
positional information (a coordinate value) of mark and MB Is

carried out. (bSthsedireitid Yvaledechf ok of m@sﬁl@@@im@f@ﬁmtl on (a
coordinate value) of a ninth alignnment mark M@ and a tenth alignnment
mark MLO Ps carri edfogr that wisen dstiestsbownf igosHltG8na8CiandrBB: 1by of
movi ng wafer stage WST1 to the -X direction and al so novi ng al i gnnent
system ALG t g kiEmentyinagdt ién engg  akhgnieacedar k sScROCaeEs NID @srtee@@ton

within the detectiqn . area of al {Rgnrrent system ALG Then, _fi nal I%/
is shown in M po@Etlﬁ\Fa %Piﬁar FapPnsthdd' nBFRSPEULRE ald gnper |r%ﬂ”FkSr

he +Y d |
a1 gient o KV e B0 gRNER PRSI U AT ﬁ&YSéhﬁgﬁt bPnfERE LB b
is set wthin.{he,detechi onsafea of, Al 'ngf‘ 8t sy LGDgarget ing wc?fer

positional information (& coordinate val ue of mar
thereby fpni sfidie ibe1det @ﬁélﬂ@d%eeeibhléﬂtﬁblbafm@\fﬁd legﬁmghe system

el even alignment marks. Incidentally, in the enbodi nent ter

detecting 33LG to the -Y direction, alignment marks M7 and M8 are set
within the detection area of alignment system ALG, and
detection of positional information (a coordinate value) of
marks M7 and M8 is carried out.

15 Subsequently, detection cof positional information (a
coordinate value) of a ninth alignment mark M9 and a tenth
alignment mark M10 is carried out. That is, as is shown in
FIGS. 8C and 8D, by moving wafer stage WST1 to the -X direction
and also moving alignment system ALG to the -Y direction,

20 alignment marks MS and M10 are set within the detection area
of alignment system ALG. Then, finally, as is shown in FIG.
8E, by moving wafer stage WST1 to the -X direction and also
moving alignment system ALG to the +Y direction, an eleventh
alignment mark M11 located substantially at the center of wafer

25 Wl is set within the detection area of alignment system ALG,
and positional information (& coordinate value) of mark M11
is detected, thereby finishing the detection of positional

information of the eleven alignment marks,

Incidentally, in the embodiment, after detecting



posi tional information of one alignnent mark, the novenent of

al i gnment system ALG and wafer stage WST1 for detecting the next
alignnment mark is to be started, but the novenent of alignnent system
ALG and/ or wafer stage WST1 nay also be 5 started at the tinme when

the detection of the alignnent nmark by alignment system ALG ends.

That is, the novenent may be started without waiting for the

detection end of the mark positional information. Further, detection
of the fiducimtsinardrs:lofimidanatst@age NShie byl adringgrme niasy sttemn Adsamant
be 10 perfornmed either before/after the detection operation of the

el even al i gnrehta nerieersy $ystdre A@dind ofafde dereetWONH oper atdtagting
but it is preferable to performthe detection in the order with which
the detecti orft§ Ms¥f at]rféﬁé{‘l“?lbtnrf%?rﬁ met K i S fsbudisll the keovement

b hor t d in the enb {45 the detect
fi duci lenﬁik? asl%a@ﬁmb% SPSHbd WHerORd EnEas fﬁéfﬁa'ﬁoﬁéﬁiﬂ%%naﬁo oe

the ali gnge ng, WD S, dheyen.aldduen PRCKS: havechear

det ect ed as |s escrl above, he e o I ment

EGA (Enhance%ﬁaqa@lnn@dtg@@%%)n ﬁgt;h@gdé hat T'h%td'l%d eﬁsdmweméﬁf wy be
exanpl e, Kokai® (Japanese Unexam ned Patent Appli cation Publicati on)

No. 61-04442%Hadhecarirgspondidit . fdRatted dtedk 80, &1 ) o £ NEHS mark
controller 50 perfornms a statistical conputation by the | east-squares
met hod or thedsike arsilng riflveenddtiest.i oRuréselt sdefechionl o nmentf inhrddsal
(the coordinate 25 values of the marks in the second neasurenent

coor di nat e s%’st %W%ﬁﬁéf A G StE Tl i Rph rRelrt O it S o AL G ey be

ar eas, %o ray coordinates of all the shot areas to
whi ch th gt ﬁﬁgbeﬁaaﬁé%&%&%ﬁ%&%%@@rawn of the

_V\hen t he aI i %rl aﬂ%.étrﬁeon end Zf%rl Sl%\?%#?e Q?%abov eC %Cg:lon

in FIG 9, allgnrrents em ALG r t .
measur enent RESI IO t e Pagi § %Oggéfgkggﬁ:gdtﬁyQ&gg%ﬁ%é'&Eet%/@:gdnein

5A) in the second neasurenent” 5 station urt er stage

starts novemeiMe bodthe, EXPASUR shaldedidi®d Rembasatihana i PYREL At lakks
bel ow projection unit PU). During this novenent, as an interferoneter

t hat det ect s arhetXe fasiutd icn mﬁrmf]@éc@ﬁ@geh\ﬂﬁ{bstun&mhﬂ ohetetb2Biment
succeeds interferoneter 24. Then, wafer
15 the detection of the fiducial marks is to be performed before
the detection operation of the alignment marks.
When the eleven alignment marks have been detected as
is described above, in the embodiment, by employing the EGA
(Enhanced Global Alignment) method that is disclosed in, for
20 example, Kokail {(Japanese Unexamined Patent Application
Publication) No. 61-044429 (the corresponding U.S. Patent No.
4,780,617), main controller 50 performs a statistical
computation by the least-squares method or the like using the
detection results of the alignment marks (the coordinate
25 values of the marks in the second measurement coordinate
system) and the designed alignment information of shot areas,
and computes the array coordinates of all the shot areas to

which the exposure processing should be performed on wafer

Wl.



10 stage WBT1 is carried in the exposure station in exchange for

waf er stage WST2. Meanwhi | e, when exposure to all the shot
areas of wafer W2 on wafer stage W5T2 ends in the exposure station,
waf er stage WST2 starts novenent to the -Y direction and the -X 15
direction, and noves fromthe exposure stgtion to the position shown
in FIG 9 in the second neasurenent station. Then, at this position,
the wafer on wafer stage WS5T2 i s exchanged via a wafer exchange

devi ce (not shown) Whenctdenrflalgrimerdusb8gat hen anenesti Dlevateheatagsre,
W5T2, as an interferoneter that 20 detects the X-position of wafer
stage WBT2, ia# ersf ehowet én P8Csul¢eatisgnneet f gy oineh AL 6st aEhen naventent
secondneasurenent station, the alignnent operation of the wafer on

waf er stage BOFRLS tiéarasePrbinep iy taidntPasistian Altbe Heas Haison
returned to Lhe,sec%%P nmea uregﬁ t, position indicated by a 25
dashed- dot t ed AGH7@ 5 BY @ 92CT§iils "8l 1y AENt S op e PattoRSFengdtashegent

simlarlycto pr.ocedur shown .in ELGS. o 8E. ., 35 systemis

per for et n PATATE! IR GATEF SXaEn 8 dpEear S THsr T e the
al i gnnment op j j C EIE taf i i
controller 5%£§%¥§?ﬁiQﬁ%ﬂf%?ﬁn@#pﬁﬂﬁgﬁﬁ%t|oghb?h?ﬁgﬁgﬁﬁﬁgféﬁgﬁgﬁks (a
coordi nate 5 pralieeQfort heifd dupi al pieikg RniRenevRasULe geokdi nate
systemat the tine when the projection position of the reticle mark
and the fi dudiradernferdoncaiarct e} ddvercamyehe Ppaged tanort bf svacfear dt8ge&sSTL,
value of the fiducial mark and the alignnent result (the array
coor di nat es dhterdedittetaedd vossfasts W tcorfaitasck T 124 + hEhEGHA wafer
met hod, and the coordi nate value of the fiducial mark) in the second
measur emeht  SitRGCOHSTEneS HFEL D EPdF RAUIBP T Eh S LGOI BLX Traned &or

WL in the exposure gpordi e system are determ ned. Then, by noving
waf er stage FhasEd o det ernmined array coordi nates, exposure

to wafer W is car Mie%gﬁéagl%lft WP%{%C%%?{%L%A X0 Qfgal%gee SPXROSULE based £

on a step-and-scan e si'm e conventi onal™ exposure i's

performed inybhics, ¢ager e gletaiTed Lesar RHOR MJdu e QEdiRd. yarer
stage WSTZ starts movement to the -Y direction and the -X
15 direction, and moves from the exposure station to the position
shown in FIG. 9 in the second measurement station. Then, at
this position, the wafer on wafer stage WST2 is exchanged via
a wafer exchange device (not shown}). Incidentally, during
the movement of wafer stage WST2, as an interferometer that
20 detects the X-peosition of wafer stage WST2, interferometer
28 succeeds interferometer 26. Then in the second measurement
station, the alignment operation of the wafer on wafer stage
WST2 is started using alignment system ALG that has returned
to the second measurement position indicated by a
25 dashed-dotted line in FIG. 2. This alignment operation is
performed similarly to the procedures shown in FIGS. 7A to
8E.
Further, in the exposure station, detection of the

fiducial marks of wafer stage WST1 by the reticle alignment



After that, exposure to a predeterm ned nunber of wafers (e.g. wafers
inone lot) is sequentially perforned by 20 repeatedly performng the
paral | el operations described above. Next, the different points
bet ween exposure apparatus 100 of the enbodi mrent and a conventi onal
exposure apparatus (e.g. the exposure appHratus descri bed in Kokai
(Japanese 25 Unexam ned Patent Appli cati on Publicati on) No. 10-163097
and the correy{)ondl ng U S, Patent No. 341,007) will be described

using FIG 16 %v&e%ﬂ%@%em é@rﬁol%lhaflfébn‘éﬁ t"tﬁfeﬁsr SHTRNRE
appar at us 100 of t.he errbo 1 that shows, a ,stage devjce
150' that corHGTt ey HE o&nvé-‘ne[ ag]ﬁzﬁmé%l[osciﬁeer R N rtjf gsecon

FIG 10 sho h t us

100 of the me%lél ner%%veAs%ecls %}%ﬁq&n I[—}i é{ égd V\Cg‘;(%sg(gge

| ocat ed i medicatialibrial ow A iActdObtinide R dddial] drSs MA8b I nate
the exposure station noves fromthe position of a reference sign

WET1" i ndbcatved day cd dhsheddtabs daidwd in naet expheupostdd it system
ref erence sign WST1" indicated by a dashed-two dotted line, at a

maxi mum Theréf ohe, tinesthge teyirow kS0 iarheosdvémantfatiea it imfemark
stage WBT1 needs to 10 be secured at a |ocation inmediately bel ow

proj ection urfid PO rféf‘i}%mta(i & 1Icqinddg) -10Morenvere beired I@é{n@hls

PGS, TA Lo, BReaaA e e hEeVeE ChEl et rf%s%?ﬁtl%ﬁ@g%ﬂ%gﬁﬁ“ﬁt AR

direction of rht 395:5 ccljlcgfcti}rﬁ)élteé hqﬁf t&% SRJ)QCeIde 0211‘15 8 c&nR}Jted
axi s rec ion" fndi ¢

measur enent s 1 on vesS on

left righg arlhOWhéREGAaﬁQtﬁbagnQHHttﬁélsé@é&ﬂx%{@vx?éldé‘ 63‘.*‘9:th Pificial

direction indicated by an up down arrowAR2 erefore
novement ar eaaafk )Weh @lheSt @gendBER Sut i@ tYs 8t Sofl] @&l & 8ha fWddidi iR e s

alignnent, the width
of the shot areas on wafer Wl in the exposure cocrdinate system
are determined. Then, by moving wafer stage WSTL1 based on the
determined array coordinates, exposure to wafer Wl is carried
15 out. Incidentally, because exposure based on a step-and-scan
method similar to the conventional exposure is performed in
this case, the detailed description will be omitted.
After that, exposure to a predetermined number of wafers
(e.g. wafers in one lot) is sequentially performed by
20 repeatedly performing the parallel operations described
above.
Next, the different points between exposure apparatus
100 of the embodiment and a conventional exposure apparatus
(e.g. the exposure apparatus described in Kokail (Japanese
25 Unexamined Patent Application Publication) No. 10-163097 and
the corresponding U.S. Patent No. 6,341,007) will be described
using FIG. 10 that shows stage device 150 that constitutes

exposure apparatus 100 of the embodiment and FIG. 11 that shows

a stage device 150’ that constitutes the conventional exposure



20 that is substantially the sanme as the width of wafer stage W5T2 in
the Y-axis direction only has to be secured (refer to area Ain FIG
10). Further, also when the alignnent is perforned at wafer stage

WST1 (as is indicated by a dashed-two dotted line in FIG 10), wafer
stage WST1 noves only in the 25 X-axis difgction indicated by a right
left arrow AR3 in the first measurenent station and alignnment system
ALG noves in the Y-axis direction indicated by an up down arrow AR4.
Ther ef ore, aspgdwratmwenent area of wafer stage WST1 in the Y-axis
direction during the alignrrent, the wwdth that is 37 substantially
the same as the wi dtl§-ofU gafcars stage dRSTLY hOPdar aenstiitneesicgmposure

only has to be secured_(refer to area Bin FILG  10). Meanwhile, in
stage devi ce PR 1é8r%fc PG FRIHE G eondent § Wnek‘bc?&ﬁ'eiof water

t h ' 11 t f f t . I
WBT2 Chat Shourts DESEEC G Amulebay 10or G4 R Skt ohe e (P Ehat
that shot e cect . . | _
10) b LhaL PR sEags Hovi b Th0 T BTG 0 Kowva” v g e

(or 10 WBT2) greedsdfane tanendinmensi analildasehen he RIdrmilo Rbtted
waf er stage WST1 (or WST2) is performed, and accordingly, an area

(refer to ardan® tor tBe ppbskEkGonldf &hatfésesodss ad ivwdTy” thelisameady
t he novenent area required when perform ng exposure needs to be
secured on t Redaghsddévandothed+Yine deatofa prafimom.onTiSreperealin stage

system PL. . As i s obvious when conparing FIGS. 10 and 11, area
A i's narroweldH&® drida AheamPvaned B greanad o rhrds 8818 neasls to

t herefore.the novenent, areas .of the stages. .in stage _device 150 of the
enbodi men? cHF BE URED Gt Fhadd AOOR [TTESHRTY ML O%0 RACIEE TIaN Gl t

150°. This maes id-nossi bleto decrgase ffje pLanar diggns gn of Base.

board 112 a shorten stroke © i's’l'i néar 'not or's

e oo oA AP ERRAs0k0h oL O g B Dot SR ST
FIGS. 7A to BE described above, wafer stage WST2 located in
the -Y direction of projection unit PU, that is, placed in

15 the second measurement station moves only in the X-axis
direction indicated by a left right arrow AR1, and alignment
system ALG moves in the Y-axis direction indicated by an up
down arrow AR2. Therefore, as the movement area of wafer stage
WST2 in the Y-axis direction during the alignment, the width

20 that is substantially the same as the width of wafer stage
WST2 in the Y-axis direction only has to be secured (refer
to area A in FIG. 10}). Further, also when the alignment is
performed at wafer stage WST1 (as is indicated by a dashed-two
dotted line in FIG. 10), wafer stage WST1 moves only in the

25 X-axis direction indicated by a right left arrow AR3 in the
first measurement station and alignment system ALG moves in
the Y-axis direction indicated by an up down arrow AR4.

Therefore, as the movement area of wafer stage WST1 in the

Y-axis direction during the alignment, the width that is



25 exposure apparatus can be downsi zed. Further, since the
pl anar di nensi on of base board 112 can be decreased, the surface
processi ng of base board 112 can be performed with high precision,
and as a consequence, the novenent of the stages can be perforned
wi th high accuracy. 38 As is desc?i bed above, according to
t he enbodi nent, in the first and second neasurenent zones (novenent

areas B and A) .of the fjrst_.an second asurenent statjions, alignnent,
system ALG i sgm%ﬂqﬁ%ajthé Yed P9 Fech %ﬁ””vﬁﬁﬁ? eoﬁrd‘{ﬁ#gr tHe & \%?ﬁr]é]r in
stage in the X-ax}s_ girect] . and detection b | i gnment
system ALG i s%égr oar)?ri\e\gol.Cg]ﬁfegér]tejf(%?e?rli rr%%sre#eon?g%iés (gun%eegoﬁ:?%er”\?\t/a er =
stage in the pl-gxigrgl regti on when performng the detection can be
shortened (can be zero in the enbodi nent), conpared with the case of
movi ng only the wafyankhisteage i Wiradmenstional 150 witHe @ldgid®itutes the
system ALG being fixed and perform ng the mark detection. Thus, since
the size bf tdmvmveneml expasofetdpawdters shage imFIBe N ,axhse movement
direction required both when perform ng the exposure and when

perform ng t R sRetTetidietaitaee riddied WHE sthafe dheaild kasdeured
downsi zed, 15 and the foatprint can be narrowed and therefore the
exposure apparZtefsl ddhl b dRhstZeection uniy, R etprgiralien optical

i t t AL d waf t Tl WST?2 d

oL oot YA AL SN M R BT (o VBT eanebe TRYPL cha
detection is '%%‘E%P@ddé’?iéé E9n20r@ Rext %&Evéybl&%fef %t%?%eﬁé’r?”(or
is detected (in particular, the novenent tine required inthe case

where these twwrBiHceRy Qoph@%dthﬂuéiﬂbﬁgﬁbhgml%n&rﬁéﬁeﬂgéneglicfiﬁnent by
X-axis and Y-axis) can be shortened. Therefore, the tinme requited for

t he al i gnmentwafBer e aglrowsenedoandsThe ithpeughpuiedof 2all a¢der@bngly, an
processes including the exposure process can be inproved. O, the
nunber of al igraertreferkso taxrdre Adedted’'edncBnGbe li)ntheases shikddimuttially
increasing the alignnment tinme, and the alignment (overlay) accuracy

of the maferqgﬁﬁ@@e@ﬁﬁhﬁéﬁwementarearequiredwhenperformingexposure

needs to be secured on the -Y side and the +¥ side of projection
15 optical system PL.
As is obvious when comparing FIGS. 10 and 11, area A is
narrower than area A’ and area B is narrower than area B’,
and therefore the movement areas of the stages in stage device
150 of the embodiment can be smaller than those in conventional
20 stage device 150’. This makes it possible to decrease the
planar dimension of base board 112 and shorten the stroke of
Y-axis linear motors 82 to 85. In this manner, since
downsizing of the stage device can be realized in the
embodiment, the footprint can be narrowed and therefore the
25 exposure apparatus can be downsized.
Further, since the planar dimension of base board 112
can be decreased, the surface processing of base board 112
can be performed with high precision, and as a consequence,

the movement of the stages can be performed with high accuracy.



Further, according to the enbodi ment, stage device 150 39 is a

tw n-stage type stage device that includes two wafer stages WST1 and
WET2, and while the alignnment is being perfornmed at one wafer stage,
exposure is performed at the other wafer stage, and therefore the

t hroughput of the exposure 5 apparatus cady be inproved, conpared with
the case of enploying a stage device that includes only one wafer
stage. Further, according to the enbodi nent, although the alignnent

is perfornmed in eads dfs tlhectibstl almvsecomb mEasytemehe ashaddionsnt n in
exposure apparatus 100, only one 10 alignment systemis to be used.
Therefore, adiistidast pod eoREREIReauLdeeRatdIEDMpFencalti ghaeatB and

systems docs o Faye, Lo, be, perfouned, whlch S uniike the oosure
the fi t t.stati . ti | N h i

e 1S4 G AScand AU SUEN! 51at one respectively o (3 shor e
bet ween aki gnnent, %@g%ﬁncﬁggbﬁ-gﬁgt S?reéggoﬂ', S?n&hﬁé"trlﬁée‘zﬂaeecde%t%%n

mar k detection can be Teall ncidental Ty,

enbodi ment desfrilheghn@beveystBR LaSe Ny FRemcdesCrhBedr¥hel €3 novement
novenent of wafer stage WST1 20 (WST2) in the Y-axis direction is

made to be zelistantteoordy tdla grnent stysdemAlKhd sy rawied dirddiel of aviesn
direction when perform ng the alignment operation, but the present
i nvention is pestfdnmiinedhenhdebeot iandcdobls shbstesedgécBbe B8T2)n the

and alignment system ALG may al so be noved in the Y-axis direction.
embodiment), compared with the case of moving only the wafer

10 stage two~dimensionally with alignment system ALG being fixed
and performing the mark detection. Thus, since the size of
the movement area of the wafer stage in the Y-axis direction
required both when performing the exposure and when performing
the detection can be reduced, the stage device can be downsized,

15 and the footprint can be narrowed and therefore the exposure
apparatus can be downsized.

Further, because alignment system ALG and wafer stage
WSTLl (or WST2) can be moved simultaneously, the movement time
from when a mark subject to detection is detected until when

20 a next mark subject to detection is detected (in particular,
the movement time required in the case where these two marks
are placed in a direction intersecting the X~axis and Y-axis)
can be shortened. Therefore; the time required for the
alignment can be shortened and the throughput of all the

25 processes including the exposure process can be improved. Or,
the number of alignment marks to be detected can be increased
without increasing the alignment time, and the alignment
{overlay) accuracy of the wafer can be improved.

Further, according to the embodiment, stage device 150



25 Also in this case, the novenent distance of wafer stage WST1
(WBT2) in the Y-axis direction can be shorter than the conventi onal
case, and downsi zing of the apparatus can be realized. Further, for
exanpl e, the novenent range of wafer stages WST1 and WIS2 in the
Y-axis direction on the alignment 40 i s°%et (the novenent range
narrower than the conventional case is set) beforehand, and alignnent

system ALG mays be apuedsd Hyd heys %%Qiﬁf&iéé’nt@a% yjhﬁé\@gl&%%ft@v%i@ er

the mark(s) that cannot be detected by only noving t st age

t wo- di mensi onaddgeMWdrn e WOVEMEM NAOE: | thd $1 8 aWers being
alignment system ALG is fixed. Also in this case, the novenent range
in the Y-axi paiifeutedrnnfomafvwerfast agesyd\BTxmoa i MET2s qasyr trernserhl derthe
than the conventional case. Incidentally, in the enbodi ment descri bed
above, the 10twsevhisridaydestdithed afivareet htéhsovchpns of thhexposure
al i gnment _system except for the |ight source are noved between the

first and®secRf FERERR 1EPAOVERs TRTPRL A idrifekbe Spsent @rRjeying
AST, but the present jnventign.is.n imt t heret o, and the whol e

al i gnment sys es%a}%eclctecﬁlhcget &% ijdh‘%)f%%?ﬁ c%%drﬁéyo%ef SIPA% pF3Red.
Further, in the presght,d.nv i . d cti I of

al i gnnent systemonly ha@'lsrr}t (;eargrrdt?\c}—gjﬁ r?h?choe%?eax%@béﬂrngegﬁ’orﬁﬂgjnoc}lgh the

therefore, faorgyadmle idlded N0 i GaleSStOMBLLONSTdUtINY ddheong
al i gnnment system are not be noved but only part of the optical

syst ens constidasurandrite = dgirerenti s ystmns 26 ey e N ddey one
Y-axis direction. Furthernore, instead of or in conbination with

al i gnnent0Osystidmarsteage ASTema imdhaiesmadrht dhkiredong , madgsistthent (or
detection area can be used. . Incidentally, in the enbodi nment
descri bed ab&PataHe e g Hernbabyernipdd diEans srbyenaciasd pardave

Fystem stage 25,45 abianged and Lhe ol SN SyolemStage AT - arw dn
1ot LIMLe0 WITSLe KRS Stk MM Gyt TR
that can moveJNEReXnaX ks A eah@N <2581 BLEAPAEect ively as is shown in
15 FIG. 11. Accordingly, the time and labor for the adjustment
between alignment systems can be omitted, and also the high
precision mark detection can be realized.
Incidentally, in the embodiment described above, the
case has been described where movement of wafer stage WSTI1
20 (WST2) in the Y-axis direction is made to be zero and only
alignment system ALG is moved in the Y-axis direction when
performing the alignment operation, but the present invention
is not limited thereto, and both wafer stage WST1 (WST2) and
alignment system ALGmay also be moved in the Y-axis direction.
25 Also in this case, the movement distance of wafer stage WST1
(WSTZ2) in the Y-axis direction can be shorter than the
conventional case, and downsizing of the apparatus can be
realized. Further, for example, the movement range of wafer

stages WST1 and WTS2 in the Y-axis direction on the alignment



41 on the +Y side and the -Y side of projection unit PU respectively,
and only Y stage 40 and alignment system ALG naybe carried by a
carrier device (not shown) that is conposed of a robot armand the
like. In this case, as is showmn in FIG 5 12, stators 52A and 52B

(52A" and 52B') of the Y linear notor camade arranged at each of
novabl e stages 42a and 42b. Incidentally, in the case where such a
configuration is enployed, a configuration, in which the |ight source
that constit ut®§ethetf mgmeEentsyatemiiay naugiethpidhe apriAagEdopalirse
the +Y side and th% -Y SigS@Of roj,ection unit PU, and the

i gh
source and t e’ Gift cRrtsy _Fﬁdol?aflﬂea T PgRRRht S B3t LG E‘aé’oi%%e‘%i?‘é%d in
A st e VSN Ll a0 A0 Lo dPUL e] e SARh O IRYANE BLANES) Yofac

and 42b, can be enployed. I hear tor, a

movi ng- magnetcdnie: et LT 1IGANDE, Ino-£ITR) oved. o 1 Akd ng- 14t o

consideration drag of the wring when carrying the Y-stage.

Further, got dudAdieskisi &l CpRfHitgUmAthenmbiefitSt ddigd 160Bf § g8 atidye
may al so be enployed in which only a stator of a |linear notor that

dri ves novablalisgtragsnid8yshetfl.CXiaxiite?)l dilectimnhis cageanghd naivdnent
-Y side of projection unit PU, and novable stage 42, Y stage 40 and

al i gnnent systastaAllG ahe Yneagratiyecairnedfbyafecastiees deyT LeafthdtST2
shown) . Incidentally, instead of the'aIiPnnent syst em st age
devi ce shown 3P BGSMRLler fharsdith Fonrtiaml Catages 40a 25 and

40b d t I t 42 d 42b tivel

400 ar arianged . (up gl e Sagse 28 AN AR Jesbecyoy SN,
h that i f d j i l. i
shown) Lhg! L SOmAstilof o8 oLaloloctl a0t LhegL kgL nct B o) don e

whi ch the movghiemn 42-8bR0ESr 40N0 gHP R U U8 XeafbPe die@GldN- ABYr i rst
al so be enployed. From such a viewp0oint, stators 52A and 52B (52A

and 52B') of drites¥cbhdeaeasotonsn eyt el shs estilng aligngedtasyptahfardge
BS wi thout arranging the novabl e stages. As is described
AST, but the present invention is not limited thereto, and
the whole alignment system including the light source may also
15 be moved. Further, in the present invention, the detection
area of the alignment system only has to move in the Y-axis
direction, and therefore, for example, all the optical systems
constituting the alignment system are not be moved but only
part of the optical systems constituting the alignment system
20 may be moved in the Y-axis direction. Furthermore, instead
of or in combination with alignment system stage AST, a
mechanism that optically moves the detection area can be used.
Incidentally, in the embodiment described above, the
case has been described where only one alignment system stage
25 1is arranged and the alignment system stage AST (movable stage
42) moves along the rail, but the present invention is not
limited thereto. For example, as is shown in FIG. 12, two

movable stages 42a and 42b (which fulfill a function of X stages

in this case) that canmove in the X-axis direction are arranged



5 above, the nechanismthat noves the detection area of the alignnent
systemin each of the first and second neasurenent stations and the
mechani sm t hat noves the alignnent system between the first and

second neasurenent stations are not |limted to the configuration of
the enbodi nent described above, 10 and anyqarbitrary configuration may
be enpl oyed. Incidentally, in the enbodi nent descri bed above, the

case has been described where the projection center of projection

opti cal system Rheand thiedaletrettliton af ealdd @f igropntt SystemALET i n
the first and second neasurenent 15 stations (the first and second
measur enent pEEiRgGrisvalescrarsbdraibvie)staee flhaad! @ lorapnans Bwpdiem ALG
but the present jnvention is not limted thereto, and the detection
area of ali gﬁ??é’n?%%%?@ﬁ%?@ HEFCEIES BRVEEE @OTashoERt (et hatcqmposed

f th jecti t f . j ecti,an. optical t 20 PL |
2 di rection (Hat TRTSr 60t SR SANS ahll ThE® F-aks2S Trap P80 tRA L6-

first andssecond SRasueaBRl. ROM A QB2 A1 8351 NG, AIRERCY! O AL Lo

al i gnment ~systém is set in the first and second neasurenen

stations may e mRded@lidd et fdQm tdve IR | A gentefa tfng 42p.
projection optical systemPL in the 25 X-axis direction.

| nci dent al | y,InglddaArbgdiirenihelastid batkmaboash a ignmBnjuspst@imis
interferoneter system69 is to be used in order to neasure positional

i nformati on cmptlveed, i gnrantfiggpstagmorhutin ndtigdd Wie oright conbigmtitat
with alignment-system 43 interferoneter system 69, another

measur enent FOASEE HUESP tar ehteUBeNBrsYHeEN iiteFeppgchlEslBeaxBaigped on

Further, . al t hough positional information of the reticle stage and the
rat oo Wfes AP Wit S el o S st g Bt Bhe

t he enbodi ment, scribhed \Y; th resent _inventiaon is .not limte
t hereto, and &%%e%gﬁr%l%g, %g(r% gﬁ%o §FE§§§t%%5% Igtodeq%%ta?lagnsr%eé}te S(yaS en

diffraction ghal BhndlhaROSH PRe! DEdRRR, SULkace ab 1Bend@l€Lq HPS e
may al so be used. In this case, it Is prerilerabl é%to enpl oy a(—%ybrlgE
system equi ppedmeivbR1EN8tages 42a and 42b, can be employed. Further, as
the ¥ linear motor, a moving-magnet type linear motor can be
15 employed, taking into consideration drag of the wiring when
carrying the Y-stage.
Further, not limited to the configuration in FIG. 12,
a configuration may also be employed in which only a stator
of a linear motor that drives movable stage 42 in the X-axis
20 direction is arranged on the -Y side of projection unit PU,
and movable stage 42, Y stage 40 and alignment system ALG are
integrally carried by a carrier device (not shown).
Incidentally, instead of the alignment system stage
device shown in FIG. 12, as is shown in FIG. 13, Y stages 40a
25 and 40b are arranged at two movable stages 42a and 42b
respectively, and only alignment system ALG may be carried
by a carrier device (not shown) that is composed of a robot

arm and the like. Incidentally, in both the case of FIG. 12

and the case of FIG. 13, a configuration in which the movable



10 interferoneter system and the encoder system and perform
calibration of the nmeasurenent result of the encoder system using the
measurenment result of the interferonmeter system Further, position
control of the stages may be performed switching the interferoneter
system and the encoder system 15 to be usgd or using both of them
Incidentally, in the enbodi nent described above, as is shown in FIG

2, the case has been descri bed where the wafer stage device in which
waf er st ages 3MEesndd MBT203kiidetha Xtexi¥ dxisciioeotayonl $s bensrimyamdsd .
but the present invention is 20 not limted thereto. For exanple, a
swi tchi ng typereafictngel ene et . wiizhkrrs WA A wd 2R n( 3hyand 52B)
(publ i shed J%§$q§%§ translation of International_Publication for

Pat ent Applicati NG 1 PSGE0 ISt PEGA MY hBE pAnPRFELY oR TF AR ERAR | digtform
Publ i cation 40791 nd. Kohy publ i,.shed_Japanese, 25 .
Lransiati on OF° ITHEIAC I Dral BT Eat | Bn PETE Pt ames mpls it 19570 =

2000- 505988 (4w, Loryies ﬁ@%kﬂ?%éﬁl Sch%)i?trﬁ&;eé\bth%i 36046 £AD, 8L B0 pe

be enpl oyed, and al so i S case, I's possible to produce the

ef fect sim | aflighidier evhadinent cdeRCsF hatk #ewe. shAckdeshalhdas@ement
exposure apparatus 44 equipped with the switching type wafer stage

devi ce does mstathianees tand et es| uhgppiesh W hoHano neassiraimendl sfraieronSsystem
whi ch are enployed in the exposure apparatus of the enbodi ment

descri bed abdatwes ey bersiyudppete wind mrd surgreemeastathems are not
station 5 separately fromthe exposure station. , I nci dental |y,

in the enbodilnlé?ﬁted%§8rt}%aoaséaé?aﬁé§m%ﬁaﬁ sttt oAcsErébedapove,
alignment marks.in total is to be.detected, but the present invention

i s not I'91'teadldtﬁé}ei’b?l%%o%??#%%aﬁjncf%rr?@i%% PIMET Ve or nor e,
or ten 10 or less aljgnuent, ksiﬂ%ebeen%ec}cf‘iﬁe%gﬁ Jel 48l eyen d n

e
; th
the case of detecting positiondl Tinfornation o even a |gnﬁ%ﬁ?m” ©

mer ks, positiQnal {4y QdBd | s dofse Nofh DAy & O glfoji@é@fcsﬁdcé&%@eof
order simlar to the enbodi nent described above, and for exanple, the
det ecti on maypadsctiorstast 8th T ropaide Mrdnd the detection area of
alignment system ALG in the first and second measurement
15 stations (the first and second measurement positions
described above) are placed along the Y-axis, but the present
invention is not limited thereto, and the detectiocn area of
alignment system ALG may alsc be set at a position that is
away from the projection center of projection optical system
20 PL in a direction that intersects the X-axis and the Y-axis.
That is, the first and second measurement positions at which
the detection area of alignment system ALG is set in the first
and second measurement stations may be made to differ from
the projection center of projection optical system PL in the
25 X-axis direction.
Incidentally, in the embodiment described above,
alignment-system interferometer system 69 is to be used in

crder to measure positional information of the alignment

system, but instead of or in combination with alignment-system



15 |l ocated on the -Y side in such an order of marks

ML- - >MLO- - >MD- +M2- +MB3- +ML1- +MB- +M7- +MA- +NMb- +MB, or the alignnment

mar ks can be detected in the other various orders. However, it is
preferable that the detection is performed in the order with which

the detection time of a plurality of aligmgrent marks 20 can be
shortest regardl ess of the nunber of the alignnent marks to be

det ect ed. . I ncidentally, in the enbodi nent described above,
rotational i AfBTSHETSSANSITe Al S WATTRSh O By SHTEThRLIG Mes ShepgiaTed desiime (e.g.
alignnent-systen1interferoneter,ggsten169 and the 25 rotationa

i nformati on G &FCGNRENLTsYEE eht BE G RN WS UEEIURREN i ihed nGlthough

exposure. In thi.s .case, for exanple, i tional Jnfaormation,of, the
mar ks can be p(fre%lzcc et alsnef(’fronhaaft e poojgi SI}eonranuicﬁlfeor %‘i‘%naré%gche wafer

rotational infiorpmfiQn of ﬁéimeéh%ti%@ ALG and.pesibhgPal system in
d W Inc?@ ?Fy, In t%%

informati on of wafers WL 45 an ] ent a

enbodi mens des eheddaheve, dbbereBse Masvdeamdesesihedi wheneibheis not
present invention is enployed in the exposure apparatus that has the

st age devi ce liinclued ndherdiwn veaferfat agasyplt drherpresents yan@ntiort
is not limted thereto, and the present invention can also be

enpl oyed i n a@et@qiesar ecapparatdist fiwat hrrs gradtiage aderenged onl itk ngpreer
nmeasur enent stage that i s novabl e i ndependently from a wafer stage

and has rreas@)er%ﬁe B éEes vefiedusitarenBipks a1 §Oskiseped10 Hndhife case,

like) , as is disclosed in, f e, Kokai, (J U d
Pat oht ' Appl | ot F8rPPREFFERLPoR 0% L°PL ot 85760 PHECLl: PEahBRER ML th the

hl et of |, ti i i . 9 69 kai
(Fapanessd Ind R ariar Batet SRt ct s Tt oy T 2005 A
(the correspondiingAdi3n B3t Rk £22M0rcReBB7r3631¢ PR Kle Pfsystem
| nternati onal Publication No. 2005/074014 and the |1 ke. Further, the

present invenisioRy Gk alsehenim ardilit & Hrge s dttter system.

i ncludes only one wafer stage. In particular, the present invention
i s effective Fuxrttee ,cases ithiere corprmoylectfi drheoptiacpds syst ém gad faormed
alignnent 20 system are placed spaced apart.
switching the interferometer system and the encoder system
15 to be used or using both of themn.

Incidentally, in the embodiment described above, as is
shown 1in FIG. 2, the case has been described where the wafer
stage device in which wafer stages WST1 and WST2 slide in the
Y-axis direction is employed, but the present invention is

20 not limited thereto. For example, a switching type wafer
stage device, which is disclosed in Kohyo {(published Japanese
translation of International Publication for Patent
Application) No. 2000-511704 (the pamphlet of International
Publication No. 98/40791) and Kohyo (published Japanese

25 translation of International Publication for Patent
Application) No. 2000-505958 (the corresponding U.S. Patent
No. 5,969,441), can also be employed, and also in this case,

it is possible to produce the effect similar to the embodiment

described above. Incidentally, an exposure apparatus



Incidentally, in the enbodi ment descri bed above, the case has been
descri bed where only one alignnent systemis included, but the

present invention is not limted thereto, and two alignnent

syst enst hat cannovei nt heY-axi sdirection 25 in accordance with wafer
stages WST1 and WST2 can be included. Everr in this case, by noving

the alignment systens in the Y-axis direction and carrying out the

al i gnnent operation, the novenent distance of each wafer stage in the
Y-axi s di r ectiBHRREY e the@ligetvi balding s fptisrfion staaehdenase ovees not

and 46 therefore the apparatus can be downsi zed. Further, in
the enbodi me avc?e§8rpﬁe%%ébm%‘,§ "He? Aoy RRBREISTSPEnFEatgNBe sk are

both in the f%&ﬁgpgggié%%%yg gggﬁgé%ﬁggéFﬁﬁﬁ}ggQ§i QH£%§Q§?$ i g%%? ed

systemor a ﬁ gnnent ens may al S0

each of the fiJsfe andsSREoNde h?ﬁ@%tsht ahi néne'rﬁ%&%é\ﬁfex&@rﬁ@’station

because a nechani smthat nhoves al 1 gnnment system ween the Tirst

and secong meRPARRIly Shadd dMe Regms-degessary, the footprint
can be narrowed and therefore the apparatus can be 10 downsi zed,

conpared with the éxpdsiemeadppar diushef enheddmzodi riesicrdeser idbedre,
above. Further, in the enbodi nent described above, the detection area
of al i gnnent PopsttamnAlGing orpaéd onno £ hel sreixiad idinmesatti parasdia total is
plurality Oft%iggﬂggyéégggfsgdgﬂéﬁglg%esent invention is not limited
thereto, and positional information of twelve or more, or ten
10 or less alignment marks may be detected. Further, even in the
case of detecting positional information of eleven alignment
marks, positional information does not have to be detected
in the order similar to the embodiment described above, and
for example, the detection may alsoc be started from the mark
15 1located on the -Y side in such an order of marks
M1—->M10—-MO-—»M2>M3—->M11—->MB>M7>M4—3M5—M6, or the alignment
marks can be detected in the other various orders. However,
it is preferable that the detection is performed in the order
with which the detection time of a plurality of alignment marks
20 can be shortest regardless of the number of the alignment marks
to be detected.

Incidentally, in the embodiment described above,
rotational information of alignment system ALG is measured
using alignment-system interferometer system 69 and the

25 rotational information of alignment system ALG can be used
when performing exposure. In this case, for example,
positicnal information of the marks can be detected based on

the positional information and rotational information of

alignment system ALG and positicnal information of wafers Wi



15 alignment marks (such as ML to Mb) whose positions are different

in at least the Y-axis direction on a wafer are to be detected in

each of the first and second measurenent stations, but instead of
novi ng the detection area, for exanple, an alignnent systemthat has

a plurality of detection areas 20 whose pgsitions are different in at

| east the Y-axis direction may also be used. It is preferable that

this alignment system has at | east one detection area whose position
is variable iand h&.Y-axis direction anong the plurality of detection
areas. In this case, a plurality of alignnent marks including 25

al i gnment mar ks whd@@%égﬂﬁﬁliﬁs dre tdief faamdinant desemblies] dilyastg i dre
on the wafer can pbe detected by adjusting the positjon in the Y-axis
direction of G54 BasPPestedsfCt Haeieds the oredensc i vin el dad sl yed

oo o | B RSB, dsScl e, 3hayen20nl 30 IRUALG, LIS N Bl
stage in the X-axis ) r, e

i ¢ ; . i . . bl '
2ih??gfPySgg?%@ﬁ%%ﬁh%ﬁ{ﬁé¥§ﬂbgﬂgﬁigmﬁgﬁe%éﬂ gﬁhhos§R%§§; f%ﬁ%qaﬁgIEd

different in diha-tAXigndidRetd Ot e Wi &in ddh AN KXRBS W loyed in
apparatus 5 eqU|pped with this alignnment system the detection areas

of the alignnente:gyshan aimneitudvadantd o pitdpe WwdelcsStageli$ing a
noved during the mark detection operation. Incidentally, this

al i gnnent systesmumgndig: ehecel thanens msystam Haviepgnaepttlvabrop afvafer
detection areas, or may be a plurality of 10 alignnent systens each
havi ng one deétfetds ghcahes. measuremgnyt mpseys (fReveiBddiatle, a sensor,
describegoabove l.y. the mark detection is to be perforned in the

on
first ant®secOithe meRf st dEPORESCH t heT GFEdiite  hOEAL| bifRapese
not limted tQ ther.eto t.her, .det.ecti gns, .for.ex | e, d LO

of 15 1 nf or i b hB2 SEnF S8 st BB nareF R AR G hg P aanp Thae
di fference i ﬂg%g : f rf AGE it | i : he i ke
may al so be ?edr%][ or . l?{lg :E%?nsﬂ?aeg{e,é%lof; exar{r)?{pﬁlec%heaal sﬂt}%lalgfeaﬁs%g}oeﬁ&
detection devigs twegarg akdiaiadi Bld 00 s shrRRdhidled Hadat @,fspp@_ication
| inear beamthat is |longer on the wafer than 20 a di aneter of 'the
waf er and al Smiparatiein)t olct.he0¥oagicd 50andt he phot odepecding BySt emtent
that has a detector (such as a one-dinensional CCD sensor, a line
sensor, by the. bk8P7t REB) r eded penphhetbedintefrdredtiodadf Pulbhécanien No.
may be arranged in the first and second neasurenent stations. As the
surface 25 s /8484 BRddEvs dé kerheFrEFREBoi e PaesesosRYEBRioN can

detection system described earlier or the lik an be used. _Further,
't s prefor ST PRATBAPYTS i horoHCATEGE CHRE | RPOMISDERhY Gne water

et et o 5 oSy BER, FLEPS PRI JRULRELS: B BEBLLcive in
the case where a projection optical system and an alignment
20 system are placed spaced apart.

Incidentally, in the embodiment described abowve, the
case has been described where only one alignment system is
included, but the present invention is not limited thereto,
and two alignment systems that can move in the Y-axis direction

25 1in accordance with wafer stages WST1 and WST2 can be included.
Even in this case, by moving the alignment systems in the Y-axis
direction and carrying out the alignment operation, the

movement distance of each wafer stage in the Y-axis direction

can be reduced, and the footprint can be narrowed, and



48 area of alignment system ALG in the X-axis direction, for exanple.
Wth this placenent, at |east part of a detection operation of

Z-position i

nformation of the wafer by the surface shape detection

device can be performed in parallel with the 5 nark detection

operation by
with this su

the alignnment system |n an 4xposure apparatus equi pped
rface shape detection device, since the position and the

attitude in the Z-axis direction of wafer taple WIB are control |l ed

based on the ﬁhrﬁltﬁ'f%d:ﬁ ﬁ%ﬁﬁ%a&ﬁ a8 %%Weﬁgrfor m ng an

exposure 10 operati th.the.ex ure precision.and the throughput
F%?gh % 1% %h% %%%8d& ep%ed%scrl egeg ovﬁdron%

can be inproved. Inc

exanple, a p
I ncidental |y

ental Iy, Tnstea inea

|4 0fs SR Bears H@yuééﬁobg af ik E%‘x?éejdéi%sac TN second

, the present 1 nvention can al so be ap to a

liquid i mrer sicers@epesid etappanal usut bale 45ighsehos8tbidh ok0f plurality

exanpl e, the
t he Europg&an
panmphl et of

panphl et of International Publication No. 2004/ 053955,
Fatehyndppti crdtamns Ralyl atadilon aleanted?20n 288:h bliethe first
I nternational Publication No. 2004/055803, the panphl et

of Internati @l SRgSNG MG INGIer) SHF04/057.590n théspaaphl ebeghuse a
I nternational Publication No. 2005/ 029559 (the corresponding U.S.
Pat ent Appl i ERGPERHBIHItheAt PR eRoth20vb 928ADD6EIY S &R RHe'q§k&he first

Further, in the, enbodi nt descriQ$
&g RSN IS YRS

descri bed wh

ahave, the case has been

d
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Lype eXpOSU & ApDANALUSNASE A 4,54 S ARTLI6a0 IPL RO, L Lhe, LI ke e

but the application range o

prese Invention Is n

thereto 88 a dklReQf, CAMRGedThAlH Thd R&HYRIRN JIMERLI O Calhe
al so be applied to exposurée apparatuses such as a projection exposure

appar at us basethodlime$? described above.
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Further, in the embodiment described above, the
detection area of alignment system ALG is moved in the Y-axis
direction and a plurality of alignment marks including
alignment marks (such as M1 to M5) whose positions are
different in at least the Y-axis direction on a wafer are to
be detected in each of the first and second measurement
stations, but instead of moving the detection area, for example,
an alignment system that has a plurality of detection areas
whose positions are different in at least the Y-axis direction
may also be used. It is preferable that this alignment system
has at least one detection area whose position is variable
in the Y-axis direction among the plurality of detection areas.
In this case, a plurality of alignment marks including
alignment marks whose positions are different in the Y-axis
direction on the wafer can be detected by adjusting the
position in the Y-axis direction of at least one of the
plurality of detection areas based on the alignment shot data

described above and also moving the wafer stage in the X-axis



a step-and-repeat method, and further, to an exposure apparatus based
on a step-and-stitch nethod, an exposure apparatus based on a
proximty nethod, or a mrror projection aligner. 5lncidentally, in

t he exposure apparatus in the enbodi ment descri bed above,

illumnation light IL is not limted to the ArF excimer |aser I|ight,
but a pulsed laser light such as a KrF excinmer |aser |ight

(wavel engt h: 248nm, an F2 laser |light (wavelength: 157nm, an Ar2

| aser |ight XiiAfewviebrengtflurth2Gnnven iaf Kh2 vaser Hdght ignaeeltengths in
146nm), or an em ssion line froman extra-high pressure nercury |anp
such as a g- 14 deffeaestangidenat86nif wcames pheneblacdvekengihrlgatigct
can al so be used. Further, a harnonic wave of a YAG |aser, or as is

di scl osed i n & RéYanpiYePLofl i pmena it Wi sPuBPPEAEPBA Nee different
1999/ 46835 (t.he, coryesponding U.S. Patent . 7,023,610), a harnonic
wave, b oh 19 BEEa FH Dy L RGPy i GO STt wad ARG RS S oS
in the intrar Ql. Vi si:hl.e g 1 B ! ct or r
or fiber Pasori AT S D anar T B G LR heF or e s, a1 658 ot

erbium (or batife enbigimeAt and o akkebhum mod8d QMdC&Q}.’fF’éﬂ@gﬂa@'@r stage
wavel ength into ultraviolet "light using a nonlinear optical crystal,

may al so be usedovedr 8fieingi thd herenbedeenbndesers besh abavrsiddifrally,
illumnation |ight of the exposure apparatus is not limted 25 to the

| i ght havi ng tahia\edliengidninoryes tdmmayr bequale tad ifi0mmt andtidm ireving a
needl ess to say that the |light having a wavel ength | ess than 100nm
may be used. FHorraidiplal deteadant areas, N erddre to rixposeltey of
pattern |@SS than or equal to 70nm an EUV exposure apparatus that

mekes an'SORr F R Hs My I Tt SBY AW H N ghie K fdhet® an EWV
(Butreme Utraviol sl ght 41 AU GBS e L Bl sl
system desi gned. undare SN XS ¢ 0aEL AN (6 %nd F A AN ddi%ona
measurement stations, but the present invention is not limited
to thereto, and other detections, for example, detection of
15 information on the surface shape of a wafer (including level
difference information of the wafer surface or the like) or
the like may also be performed. In this case, for example,
a surface shape detection device having an irradiation system
that irradiates a linear beam that is longer on the wafer than
20 a diameter of the wafer and also parallel to the Y-axis, and
a photodetection system that has a detector (such as a
one-dimensional CCD sensor, a line sensor, or the like) that
receives the beam reflected off the wafer may be arranged in
the first and second measurement stations. As the surface
25 shape detection device, the multipoint focal position
detection system described earlier or the like can be used.
Further, it is preferable that an irradiation area of the
linear beam (a detection area of the surface shape detection

device) is placed slightly spaced apart from the detection



5 reflective mask has been devel oped. In the EUV exposure appar at us,
the arrangenent in which scanning exposure is perforned by
synchronously scanning a nmask and a wafer using a circular arc

illum nation can be considered. Further, the present invention can

al so be applied to 10 an exposure apparatys that uses charged
particle beans such as an el ectron beam an ion beam or the Ilike.
Incidentally, the electron beam exposure apparatus is based on either
of a pencil heam net hodi granesalr | s teers lEpe di bedne metdwots dicettion, for
proj ection nmethod, a bl anking-aperture array nethod, or a mask 15

proj ecti on netdemple. Withuthher plepemhetenbbdieest pestriobed ddimag,ion
a transm ssive type mask (reticle), which is a transm ssive substrate

on which a prafetarinmed 4 rRpritsreiafagnphieeof toe vatfprdee thattwiince

oe ot 2 o SRS kel REITS: s S SRR et e
6, 778, 257 a C 0 vari.abl e ,..k.ncl udi ng,

For exanpPe. NG BT M o G cavs co TR %t ghe of &7
non-eni ssi on dypes | AREeodi-aRLaYe AeMbSES (MIRCHL 1§ RLF LALhSHe Metect
spatial |ight 25 nodul g?or) or ? e%?f%) on which a Se erection
l'i ght - transmiddwing patiredd), tite rRfd @ctdronpaties neoitede eM SSHOT-axis
pattern is forned according to electronic data of the pattern that is
to be exposediimpctaleo die wsel: Habld et serevhesetseiched wagadibdre the
shaped mask is used, relative position control of a wafer and 51 a
pattern i mageyrmEEiohenpeheotweth &y dRiivhgnaper §arni ngramigsranmyre
pattern or a reflection pattern to be formed based on el ectronic

data, wheh edRSShafgodt: PeistthneRest s BESESSWAR NG PSSt EoOwphpupsan
performed after .anqother, 5 shot .area.that 6 has been_exposed at the ti

of al | gnent TR EAGUECHT ol CAUENSR 1 Vpl LPALFRY O ShotLHeRs Rrtmeor
waf er, takin %Q& et ect I e Lgn t i L
above. 2 u t%e‘rjad H%glr}&lg]%g)chfg%p%gt P%g{“gsgg?e?nf?nki?%gae%% ésjcﬁfhen a
appar atus of J{he enbodi mrent descri bed above is not only a

Incidentally, the present invention can also be applied
15 to a liquid immersion exposure apparatus that is disclosed
in, for example, the pamphlet of International Publication
No. 2004/053955, the European Patent Application Publication
No. 1 420 298, the pamphlet of International Publication No.
2004/055803, the pamphlet of International Publication No.
20 2004/057590, the pamphlet of International Publication No.
2005/029559 (the corresponding U.S. Patent Application
Publication No. 2006/0231206), and the like.
Further, in the embodiment described above, the case has
been described where the present invention is applied to the
25 scanning type exposure apparatus based on a step-and-scan
method or the like, but the application range of the present
invention is not limited thereto as a matter of course. That
is, the present inventicn can also be applied to exposure

apparatuses such as a projection exposure apparatus based on



10 reduction system but also may be either an equal magnifying
system or a magnifying system and the projection optical systemis
not only a dioptric system but also may be either a catoptric system
or a catadioptric system and in addition, the projected i nage may be
either an inverted inmage or an 15 upright,d mage. Mreover, the
exposure area to which the illumnation light is irradiated via the
projection optical systemis anon-axis area that includes the optical
axi s within thetfdelahdfrdgwen tpmejtdeid ommaptfcaihaysttemabuxdaiure
exanple, as is disclosed in the panphlet of International Publication
20 No. 2004/ Xk Y{ushdasmd evponditaptasl-Ratterit nigpiodatarorexposure
Publication No. 2006/0121364), the exposure area may al so be an 1
of f-axi s area@Rffdatatdbebafst PRA ndexdpityarethed, AC asnhfrar pepiection
so-called inline type catadioptric system in part of which an
opti cal syst@ﬁ%@?%ﬁhoptric systemor a catadioptric 25 system that
has a plusal ity of nehlgetian surfaces and forms anJnbermegl abe
i mage at Teast oncé i's arranged, ~an iCh has a I'ngl e optical axis.
Further, as g/l SGafediddbriy examnl €5 TG RAPUNALY Qhe 11 is not
I nternational Publication No. 2001/035168, the present 2 invention
can al so be appliited @ atheS MRS Wi appanaldss (1a dgrd,hegraphySsdEMaser
that forns |ine-and-space patterns on a wafer by formng interference
fringes on tAdghaf enchVosenierE etdadnaredestri hvght i o waleraldo: [P18nm) ,
applied to 5 an exposure apparatus that synthesizes two reticle
patterns on amdhelages alpnsj dveiveAcopthcall 53ysy empandral heser light
si mul t aneously perforns doubl e exposure of one shot area on the wafer
by one st@nni#§Vedsasiite, 188nMe oF Sclsdd st LEghtekegit EenKehyd46nm) ,
(publ i shed Japanese translg;ion f 10 Intgrngélogal Publ i cati on fo&
Pat ent Appl i &4t FOnT™ G5 12B04-51 CPhEFEOFT 8SHBnAT AT Y . "Pat'ent HamP
No. 6,611, 31§4). Lnclde J nat | I i )
@uch a:(soa} ge?(ﬂqg Qs‘é”‘}é en tg%\%ﬁﬁih5$%n Al i?ﬁ'@ (\«Ja%eln%th.

desi gnat ed states ected states), hi's™ i nt'erf nat’i ona
application isg=3ppl i@d sReHk ykBe. abpyerHescl QWU BRoPfc there of a YaAG
laser, or as 1s disclosed in the pamphlet of Internaticnal
15 Publication No. 1999/46835 (the corresponding U.S. Patent No.
7,023,610), a harmonic wave, which is obtained by amplifying
a single-wavelength laser beam in the infrared or visible range
emitted by a DFB semiconductor laser or fiber laser, with a
fiber amplifier dopedwith, for example, erbium (or both erbium
20 and ytteribium), and by converting the wavelength into
ultravioclet light using a nonlinear optical crystal, may also
be used.
Further, in the embodiment described above, the
illumination light of the exposure apparatus is not limited
25 to the light having a wavelength more than or equal to 100nm,
and it is needless to say that the light having a wavelength
less than 100nm may be used. For example, in recent years,
in oxder to expose a pattern less than or equal to 70nm, an

EUV exposure apparatus that makes an SOR cor a plasma laser



15 various publications, the panphlets of the International
Publications, and the U S. Patents that are cited above are each

i ncor porated herein by reference. Furt her, an apparatus that
forms a pattern on an object is not limted to the exposure apparatus
(the lithography 20 systen) described abogi, but for exanple, the
present invention can also be applied to apparatus that fornms a
pattern on an object by an ink-jet nethod. I ncidental ly, an

obj ect on whigd za1 paht esduiSe ke f@r FREERN EORI-R6le SUBLEGLol8:) 1ight
exposure to which an energy beam 25 is irradiated) in the

above- descri bied serdadich nentay samafe |(iemot.ed wavalwabeh, rhugemyoBes to 15
ot her objects such as a glass plate, a ceram c substrate, a mask

bl ank, a fil mmentand wies he 1okl Fefldetrion heedbeipkonfophicabj eestenm
is not limted to a circul ar shape but may be ot her shapes such as a
rectangul ar BFIINGRE UGKOhELR) REPosure waRlRdge (6 d-hé3erpBiuped the

t i limted tg th t df
ThUf act uPi ng DT TORTUCFHE dEVT CARe IR TS TR eo it TR G GReSH e
i del | t t .
hmnut actari ne T e R o SEPR Fo RIS o ey i
a liquid crystaleslissm ay g?ﬁbﬁ%oﬁ%ﬁ%@&nsQQnﬁiﬁSUﬁrn?ésﬁb%B%da%QEéLg using

plate, and to an exposure apparatus for nmanufacturing organic ,
thin-film mgheiicJieadssrd megl ugh ey srescds Ush @sn$Xddled 10

m cromachi nes, DNA chips or the like. Further, the present invention
can al so be appli edumklenr expespresappaiatesttibat chnaasferise aampY a4 tto
pattern onto a gl ass substrate, a silicon wafer or the like not only
when prodbici g BsBCsded eppagadhisasheéntieoadobesgedapdtetcleteamseuch

when producing a reticle 15 or a mask used in an_exposure apparatus
such as an opftd Bl SeXpbEol e Sfrarcdt v BRAEUY e kPEstit &S appdiaidrit iy,

IXI- rk 2y exposurg, & pe[?Laercact ruosrl baenarr? | ee}g: ;;or sounr eb eaeer aerxaqcous su ries %Pap saerc? touns ‘e 'chh et rh eo £

a pencil beam method, a variable-shaped beam method, a cell
projection method, a blanking-aperture array method, or a mask
15 projection method.

Further, in the embodiment described above, a
transmissive type mask {(reticle), which is a transmissive
substrate on which a predetermined light shielding pattern
(or a phase pattern or a 1ight attenuation pattern) is formed,

20 is used. Instead of this reticle, however, as is disclosed
in, for example, U.S. Patent No. 6,778,257, an electron mask
(or & variable shaped mask, including, for example, a DMD
(Digital Micromirror Device) that is a type of a non-emission
type image display device (which is also called a spatial light

25 modulator) or the like) onwhich a light-transmitting pattern,
a reflection pattern, or an emission pattern is formed
according to electronic data of the pattern that is to be
exposed may also be used. In the case where such a variable

shaped mask is used, relative position control of a wafer and



I nci dental |y, sem conductor devices are manufactured 20 through the
followi ng steps: a step where the function/ performance design of a
device is perforned; a step where a reticle based on the design step
is manufactured; a step where a wafer is manufactured using silicon
materials; a lithography step where a patdern formed on the mask is
25 transferred onto a photosensitive object by the exposure apparatus
of the enbodi nent descri bed above ; a device assenbly step (including

a di ci ng processttebondage prog eskso dral @e phekegd Ny prlomess)y an
inspection step; and the like. In this case, in the |ithography step,

t he exposure Hsrdinansitthoans SR tmgdioren kskedbeeh abovieeim whileh
the transfer property of the pattern is adjusted is used, and
t herefore prcﬁhRRQQHQ%Fqﬁ R FHEFITRNegr d8€a - dBhPRe8XBARIBE FhptAd.one

Further, th t f th nbodi t 5.d i bed ab
e b 0SS Ly of LIS enbd o5 dees vy,
respective calipld tyent Ehggaﬁagrﬁeéﬁe%k%%ge'dnaﬁl'lfhé: ltl"iln{és ol al NELRLES M r i
appl lcation, so as to eep pre eterm ne nmechani cal accuracy,

es&1dhg

el ectrical acfdias AMNdoabldLalp1a6GUNacYor Ishd@r 8468ad ensardile rkh
various kinds of accuracy, before and after the assenbly, adjusfnent

to achi eve thmeopkitealt iaccueacytf Of tad iaQUEMaRhitCAhr¥sd€i®ribed above.
adj ustment to achi eve the nmechani cal accuracy for various nechani cal
systens, and adj usttherithetrp abki pve]etheiehempprical sastwmacy floe exposure
various electric systens are 15 performed. A process of assenbling

vari ous subsyERREREGUR @& Hhexgidntiansippaetcribet | akese et et catly a

connection, wrjng connection of electric circuyits, piping connectiaon
of pressiie GSEEEN 248 EH PRke= LROMAY HS 645167088 SRk BN dhEng

Needl ess to SS%YSte?nn oarsSaennPa{c_}/nipffiCnecﬁsssyosftem, and the projection optical

system is not only a dioptric system, but aiso may be either
a catoptric system or a catadioptric system, and in addition,
the projected image may be either an inverted image or an
15 upright image. Moreover, the exposure area to which the
illumination light is irradiated via the projection optical
system is an on-axis area that includes the optical axis within
the field of the projection optical system, but for example,
as is disclosed in the pamphlet of International Publication
20 No. 2004/107011 (the corresponding U.S. Patent Application
Publication No. 2006/0121364), the exposure area may also be
an off-axis area that does not include optical axis AX, similar
to a so-called inline type catadioptric system, in part of
which an optical system (a catoptric system or a catadioptric
25 system) that has a pluraiity of reflection surfaces and forms
an intermediate image at least once 1s arranged, and which
has a single optical axis.
Further, as is disclosed in, for example, the pamphlet

of International Publication No. 2001/035168, the present



20 individual subsystemis performed before the process of assenbling
t he various subsystens into the exposure apparatus. \Wen the process
of assenbling the various subsystens into the exposure apparatus is
conpleted, a total adjustnent is perfornmed and various kinds of
accuracy as the entire exposure 25 apparajus are secured.

Incidentally, the making of the exposure apparatus is preferably
performed in a clean roomwhere the tenperature, the degree of

cl eanl i ness adnarieldn keararel sorite dpredled 55 | NDUSTIR AL ARRbCABH ks T
As is described above, the pattern formation nmethod and the Eattern
for mati on appertdtAEr gLy FyY e thatnfentisohinpcasdi-epbre partorAFPn 2

pattern by exposing an_object nounted on 5 novabl e body. Further,
t he exposure"f?ef% B T B gbstr e%ﬁfb%‘?afw%?st%ﬁ? SEHteT -

i nvention are suit E%¥£%ﬁ§XQ9%egﬁgs89£eféveﬁ%géﬁ?ﬁn%%E%od$§i§§blied to

manuf act uri ng net ho pres rmvention 1S suitable

manuf act ugi ng, Pl dPShQde ?%%atu_%6tWé|€‘Ts k4 MED ’hg%j retic]l,en paa]ttéafns

pattern formation " nethod of formng a pattern on an ect

predet er m nedbrpat terfed oriatd GrZans idheopgetdod Sy Soumprdrsd Mimost

a mark detection process of, in a mark detection zone that is spaced
apart from t helnpdttaerar U rymate rdio men eloub lat ekeastira pfedet esminetdrea on
direction within a two-di nensional plane, noving a detection area of

a mark det ecttiften vayfstrefayi gne scanning exposure, as is disclosed in, for

example, Kohyo (published Japanese translation of
10 International Publication for Patent Application) No.
2004-5159850 (the corresponding U.S. Patent No. 6,611,316).
Incidentally, as long as the national laws in designated
states (or elected states), to which this international
application is applied, permit, the above disclosures of the
15 wvarious publications, the pamphlets of the Intefnational
Publications, and the U.S. Patents that are cited above are
each incorporated herein by reference.
Further, an apparatus that forms a pattern on an object
is not limited to the exposure apparatus (the lithography
20 system) described above, but for example, the present
invention can alsc be applied to an apparatus that forms a
pattern on an object by an ink-jet method.
Incidentally, an object on which a pattern is to be
formed (an object subject to exposure to which an energy beam
25 is irradiated) in the above-described embodiment is not
limited to a wafer, but may be other objects such as a glass
plate, a ceramic substrate, z mask blank, a film member, or
the like. Further, the shape of the object is not limited to

a circular shape but may be other shapes such as a rectangular



10 at least the predeterm ned direction and detecting a mark pl aced

on the object, the mark detection system perform ng mark detection of
the mark on the object; and a pattern fornmation process of noving the
object in the pattern formation zone based on a mark detection result
in 15 the mark detection process and formoig a pattern on the object.
2. The pattern formation nethod according to Caim1l, wherein

t he novenent of the object is perfornmed by novenent of 20 a novabl e
body that holsi®rshenbjlertliike. 3. The pattern formati on net hod
according to Caim2, wherein two of the novabl e bodies are used, and
25i n paral | el withTitfe Usde @dt E8Ei BHPPEBERsEPBRrAGupet § ordiedl tiol e to

obj ect held

process i S perforfiEs g aRPEBFELShEFE

bodi es. 57
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one of the novabl e bOdi83§°%FE;$§%&§¥£%£$%g§tLon quctor

devices, but the present invention can be widely applied also
to, for example, an exposure apparatus for manufacturing
liguid crystal display devices which forms by transfer a liquid
crystal display device pattern on a square-shaped glass plate,
and to an exposure apparatus for manufacturing organic ELs,
thin-film magnetic heads, imaging devices (such as CCDs),
micromachines, DNA chips or the like. Further, the present
invention can also be applied to an exposure apparatus that
transfers a circuit pattern onto a glass substrate, a silicon
wafer or the like not only when producing microdevices such
as semiconductor devices, but also when producing a reticle
or a mask used in an exposure apparatus such as an optical
exposure apparatus, an EUV exposure apparatus, an X-ray
exposure apparatus, an electron beam exposure apparatus, or
the like.

Incidentally, semiconductor devices are manufactured
through the following steps: a step where the
function/performance design of a device is performed; a step
where a reticle based on the design step is manufactured; a
step where a wafer is manufactured using silicon materials;
& lithography step where a pattern formed on the mask is
transferred onto a photosensitive object by the exposure
apparatus of the embodiment described above; a device assembly
step (including a dicing process, a bonding process, and a
packaging process); an inspection step; and the 1like. 1In this

case, in the lithography step, the exposure apparatus of the



4. The pattern formation nmethod according to Claim2, wherein

two of the novabl e bodies are used, and also the mark detection zone
includes a first mark detection zone that is 5 spaced apart fromthe
pattern formati on zone to at | east one side of the predeterm ned
direction and a second nmark detection zong that is spaced apart from
the pattern formati on zone to at |east the other side of the
predeterm ned direction, in parallel with the mark detection process
bei ng 10 per fexbretitantanesbjrébechebdvbyimnérigth the hosabEerbodimsrin of
the first mark detection zone, the pattern formation process is

per formed t o ¢ @BtécrmhébdaByushedol Aesed, t3rd Mdiaitd ot diteshuat iidy
pattern formaté' gln one,, and in parallel with the mark detection
process bei ng*l WrireEHG E s EGehelal BR CRPTRYRS: of the
novabl e bodies in e.second. mark detection _zone, t attern ..

f ormati on process ;E!s&rﬁczlreffdr qﬁ@& O (1Y) ggtpaﬁ&télsofr}[eﬁgleor%‘b&d%ém
novabl e bedi I i }5%. nat t :

formati ons)mat o:bJ éy(%?r %ﬁ%v%t' géa%ga{%}fﬁ{f urt eblfg%nspe}?%l% Hrlous a

novenent progessyeftddyi Rthialn liersidRarthOofrddiR dBe deIRGHI R s tterRt
between the first and second mark detecti on zones, the novenent

process bei ngreerkerined het waenciaimeko25tdetetddont HELEkSSativonesdfas
the mark detection zones and a mark detection process in the other of
t he mark det éct ikeez rresietermined mechanical accuracy, electrical
accuracy and optical accuracy. In order to secure these
10 various kinds of accuracy, before and after the assembly,
adjustment to achieve the optical accuracy for various optical
systems, adjustment to achieve the mechanical accuracy for
various mechanical systems, and adjustment to achieve the
electrical accuracy for various electric systems are
15 performed. A process of assembling various subsystems into
the exposure apparatus includes mechanical connection, wiring
connection of electric circuits, piping connection of
pressure circuits, and the like among various types of
subsystems. Needless to say, an assembly process of
20 individual subsystem is performed before the process of
assembling the various subsystems into the exposure apparatus.
When the process of assembling the various subsystems into
the exposure apparatus is completed, a total adjustment is
performed and various kinds of accuracy as the entire exposure
25 apparatus are secured. Incidentally, the making of the
exposure apparatus 1s preferably performed in a clean room
where the temperature, the degree of cleanliness and the like

are controlled.



58 Clainms 1 to 5, wherein in the mark detection process, the
detection area of the mark detection systemis noved in the
predeterm ned direction. 57. The pattern formation nmethod accordi ng
to anyone of Clains 1 to 6, wherein in the nark detection process,
the object is noved in a direction intersagting the predeterm ned
direction. 108. The pattern formation nethod according to anyone of

Clains 1 to 7, wherein in the pattern formation process, a
pattern is f FNPUSTREAROAPBLICABDLETY 159. A device manufacturing
met hod, i ncl udi ng a process of formng a pattern on an object

usi ng the pattern s hatdescrireddbayeor thagats ey fonaastlog meheod and

to 8.
the pattern formation apparatus of the present invention are

suitable to form a pattern by exposing an object mounted on
5 amovable body. Further, the exposure method and the exposure
apparatus of the present invention are suitable to expose an
object. Further, the device manufacturing method of the
present invention is suitable for manufacturing of

microdevices.



2010. An exposure nethod of exposing an object, the nethod

conpri si ng: noving a detection area of a mark detection system
ina first direction and detecting a plurality of marks on the
object, in a nmeasurenment zone whose position in at |east the 25 first
direction is different froman exposure e where exposure of the
object is perfornmed; and novi ng the object in the exposure zone
using a detection result of the marks. 59 11. An exposure

met hod of exXWBATJ I CLATMED!t ¥rg et hod conpri si ng: detecting
a plurality of marks on the object by a mark detection systemt hat

has a plurality of detection areas whose 5 positions are different in
a first direction, in_a nmeasurenent zone whose position in at |east
the first direction-i & gatteranforrsmian BRpbedr ef Z6menimera Redgosr en

of the object is, perfarned; an , nmoving the object in th
exposur e zoné”hg?gﬁcﬁjﬂb?ég %@gef@lﬂﬁﬂﬁ?tQﬁrQﬁ@r%QF%§PZ ne, thgzethod

The exposure according to aim1l, wherein
5 9% B

a mark detection process of, in a mark detection zone
that is spaced apart from the pattern formation zone in at
least a predetermined direction within a two-dimensional
plane, moving a detection area of a mark detection system in

10 at least the predetermined direction and detecting a mark
placed on the object, the mark detection system performing
mark detection of the mark on the object; and

a pattern formation process of moving the object in the
pattern formation zone based on a mark detection result in

15 themark detection process and forming a pattern on the object.

2. The pattern fermation method according to Claim 1,
wherein
the movement of the object is performed by movement of

20 a movable body that holds the object.

3. The pattern formation method according to Claim 2,
wherein
two of the movable bodies are used, and
25 in parallel with the mark detection process beilng
performed to an object held by one of the movable bodies, the
pattern formation process is performed to an cbject held by

the other of the movable bodies.



prior to the detection of the marks, a position in the first
direction of at |east one of the plurality of detection 15 areas is
adj usted in accordance with alignnent information of the plurality of
mar ks. 13. The exposure nethod according to any one of C ains
10 to 12, wherein 20the plurality of marks; i ncl ude marks whose
positions are different in a second direction orthogonal to the first
direction on the object, and the object is noved in the second
direction in order 4.0 Tdet pettelre farkstwhoseepbsilt aonsrdiegdid f@ram 2,
in the second direction in the nmeasurenment zone. 25 14. The
exposur e net H8¥ERidbrding to any one of Cainms 10 to 13, wherein
during exposure of the qbject in gge exposure zone, a plurality of
mar ks on an obj ect H¥af i§%ﬁom8¥a ﬁoEBQlﬁéx?IGGES%?e 5%#é%¥%ﬁiﬁhﬁtqﬁ¥k
measur ement Secricn zort? i nENG P W EsTeLD0Y 3SLOLL1 00 198N s
of Clainms 10 to , erein
5 spaced apart from the pattern formation zone to at least one
side of the predetermined direction and a second mark detection
zone that is spaced apart from the pattern formation zone to
at least the other side of the predetermined direction,
in parallel with the mark detection process being
10 performed to an object held by one of the movable bodies in
the first mark detection zone, the pattern formation process
is performed to an object held by the other of the movable
bodies in the pattern formation zone, and
in parallel with the mark detection process being
15 performed to an object held by the other of the movable bodies
in the second mark detection zone, the pattern formation
process is performed to an object held by the one of the movable

bodies in the pattern formation zone.

20 5. The pattern formation method according to Claim 4,
further comprising:

a movement process of moving at least part of the mark
detection system between the first and second mark detection
zones, the movement process being performed between a mark

25 detection preocess in one of the mark detection zones and a
mark detection process in the cther of the mark detection

Zones.

6. The pattern formation method according to any one of



t he neasurenent zone is respectively placed on both sides of the
exposure zone in the first direction, and an object to which the
detection of the marks has been perforned in each of the two
measurenent zones is alternately carried in the exposure zone.

16. The exposure method according to any e of Cainms 10 to 15,
wherein information on a surface shape of the object is

detected in the nmeasurenent zone. 17. A devi ce manufacturing
met hod, incluwliaigis 1 to 52 yeocess of forming a pattern on a
sensitive object using the exposure nethod according to any one of
Clainms 10 to 16. 20n the mazdi@deAepatibverpmréossmt ithe dppactios drext of the
forms a pattern on an object in a predeterm ned pattern formation
zone, the appiaaf dstespernsiYREemlsoveun® ibddie phaderpvaénadditrriin.
object; 25 a mark detection systemthat detects a plurality of marks
on the object in a mark detection zone that is spaced apart fromthe
pattern fgynation %pn%hin at

L tI east aapc:iedet e[t% edcdé%(gcti Qqno vm'nt hi N a ¢
t wo- di nenSi onal pl ane; an%a% TOntY o e That eI TRt BT A dr 83
of the mark Gaims 1 to 6, wherein
in the mark detection process, the object is moved in

a direction intersecting the predetermined direction.

10 8. The pattern formation method according to any one of
Claims 1 to 7, whereiln
in the pattern formation process, a pattern is formed

by exposing the object.

15 9. A device manufacturing method, including
a process of forming a pattern on an object using the

pattern formation method according to any one of Claims 1 to

8.

20 10. An exposure method of exposing an object, the method
comprising:
moving a detection area of a mark detection system in
a first direction and detecting a plurality of marks on the
object, in a measurement zone whose position in at least the
25 first direction is different from an exposure zone where
exposure of the object is performed; and
moving the object in the exposure zone using a detection

result of the marks.



detection systemin at |east the predeterm ned direction and
sequentially detects the plurality of marks, and noves the novabl e
body in the pattern formati on zone based on a result of the detection

and forns a pattern on the object. 5 19. The pattern formation
apparatus according to Caim 18, wherein ggw of the novabl e bodies
are provided, and the controller, in parallel wth formng a

pattern on 10 the object at one of the novabl e bodies, detects the

mar ks on the obj ectllat Ahhxmstshere sethhd abeapos ibgdirsbject, th@Mmethod
The pattern formation apparatus according to C aim 18, wherein 15two

of the anaMQQmﬁﬁﬁ%%ﬁ%ﬁe provi ded, and al so the mark detection zone

i ncludes a first rk detection zoniﬁthat i s spaced spart fromt

pattern formation QH}Q%:aIEQQFa BYsPHER RS 198 @d@?é?ﬁ?n@ﬂfalﬂark
di d
e pat torn DSeRtion SORE T B o 2 Eet Tend hE ARRET s TRkl Viee

the pattern ot et i on z er si

predet er nsneqadglrﬁ%dsoaremmf&w e8PP12 1150 cjflf')[e? er%ﬁm\i%bé ‘?r*eté%qiﬁee?aent
h per

respectively, and the control in para orm ng

the mark det egirieommisd Hﬁ)ﬂrtﬁicﬁf e grovatd e hadims din dihedirst mrk
det ecti on zone,

different from an exposure zone where exposure of the object
is performed; and
moving the object in the exposure zone using a detection

10 result of the marks.

12. The exposure method according to Claim 11, wherein

prior to the detection of the marks, a position in the

first direction of at least one of the plurality of detection

15 areas is adjusted in accordance with alignment information

of the plurality of marks.

13. The exposure method according to any one of Claims
10 to 12, wherein
20 the plurality of marks include marks whose positions are
different in a second direction orthogeonal to the first
direction on the object, and the object is moved in the second
direction in order to detect the marks whose positions are
different in the second direction in the measurement zone.
25
14. The exposure methed according to any one of Claims
10 to 13, wherein
during exposure of the object in the exposure zone, a

plurality of marks on an object that 1s to be exposed next



25 fornms a pattern on the object at the other of the novable bodies
in the pattern formation zone, and in parallel wth performng
the mark detection at the other of the novable bodies in the second
mar k detection zone, forns a pattern on the object at the one of the
novabl e bodies 62 in the pattern formatig@n zone. 21. The
pattern formati on apparatus according to C aim20, wherein 5the
controller noves at least part of the mark detection system between
the first andiecaiermed detide: imeryorpenbetoren when the mark
detection is perforned in one of the mark detection zones and when
the mark detection is perforned in the other of the mark detection

zones. 10

22.. T tt f { ] t di ,
anyane of Qaims 18 %0 128 CHRBPHFR Rernod A GRS Gl Ges, GREogE Ehiins

has a |ight
t he opti cal

5
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15

20

25

SQYr d i cal system and 15the controller noves
systéé;%ﬁltiﬁkéééi

the measurement zone is respectively placed on both
sides of the exposure zone in the first direction, and an object
to which the detection of the marks has been performed in each
of the two measurement zones is alternately carried in the

eXposure ZzZone.

16. The exposure method according to any one of Claims
10 to 15, wherein
information on a surface shape of the object is detected

in the measurement zone.

17. A device manufacturing method, including:
a process of forming a pattern on a sensitive object
using the exposure method according to any one of Claims 10

to leo.

18. A pattern formation apparatus that forms a pattern
on an object in a predetermined pattern formation zone, the
apparatus comprising:

a movable body that moves holding the object:;

amark detection systemthat detects a plurality of marks
on the object in a mark detection zone that is spaced apart
from the pattern formation zone in at least a predetermined
direction within a two-dimensional plane; and

a contreller that moves a detection area of the mark



detection system between the first and second mark detection zones,

bet ween when the mark detection is perfornmed in one of the mark
detection zones and when the mark detection is perforned in the other
of the mark detection zones. 20 23. The pattern formation
apparatus according to Claim 22, wherein g1 the |ight source of
the mark detection systemincludes a first |ight source arranged on a
side of one of the mark 25 detection zones and a second |ight source
arranged on &<figtisin Systerhép at tdnstmibie deedetponipedediregmiion and
the controller perforns the mark detection using any one of the first
and second | iSRS WRARFHS g o WHiEh Hardd dddetd GG SRy §hdhe
optical system.oof .th rk_detection system63 is |ocated in.

2. The patt ST AATRE DN Bopat TS LU 1 A oRE 6F eha Festt
to 23, furth GO S K id t ice

nmeasures a p?));fl tion do%%%elca‘gtagﬁi%dn% gap?)éfg§ Ee rr%r?'lielﬂ etoeﬁ [ otn'

system g5 25. The pattern formation apparatus according to Caim
24, wherein

19. The pattern formation apparatus according to Claim
18, wherein
two of the movable bodies are provided, and
the controller, in parallel with forming a pattern on
10 the cbject at one of the movable bodies, detects the marks

on the object at the other of the movable bodies.

20. The pattern formation apparatus according to Claim
18, whereiln
15 two of the movable bodies are provided, and also the mark
detection zone includes a first mark detection zone that is
spaced apart from the pattern formation zone to at least one
side of the predetermined direction and a second mark detection
zone that is spaced apart from the pattern formation zone to
20 at least the other side of the predetermined direction, which
correspond to the two movable bodies respectively, and
the controller
in parallel with performing the mark detection at the
one of the movable bodies in the first mark detection zone,
25 forms a pattern on the object at the other of the movable bodies
in the pattern formation zone, and
in parallel with performing the mark detection at the
other of the movable bodies in the second mark detection zone,

forms a pattern on the object at the one of the movable bodies



10t he position measurenment device includes an interferoneter.

26. An exposure apparatus that exposes an object, the apparatus
conprising: 15a novabl e body that noves hol di ng the object; a
mar k detection systemthat detects a plurality of marks on the object
in a nmeasurenent zone whose position in ag2least a first direction is
different froman exposure zone where exposure of the object is
performed; and 20a controller that noves a detection area of the mark
det ecti on sysiterilis RHE G skomMateled oipid detects the plurality of
mar ks on the object using the mark detection system and al so
control s novenent of the novable body holding the object in the
exposure zone using.a tection result of 25 the rks by the mar .
defection system 210 gge29§£§%r%k%§%ﬁ?%“ﬁbSngfﬁgashgfcé§86§g§35§lalm
obj ect, the apparaldis.gpnprising: a novabl e body that noves hol di ng
the object; 64

5 the controller moves at least part of the mark detection
system between the first and second mark detection zones,
between when the mark detection is performed in one of the
mark detection zones and when the mark detection is performed
in the other of the mark detection zones.

10
22. The pattern formation apparatus according to any one
of Claims 18 to 21, wherein
the mark detection system has a light source and an
optical system, and
15 the controller moves the optical system of the mark
detection system between the first and second mark detection
zones, between when the mark detection is performed in one
of the mark detection zones and when the mark detection is
performed in the other of the mark detection zones.
20
23. The pattern formation apparatus according to Claim
22, wherein
the light source of the mark detection system includes
a first light source arranged on a side of one of the mark
25 detection zones and a second light source arranged on a side
of the other of the mark detection zones, and
the controller performs the mark detection using any one
of the first and second light sources, depending on which mark

detection zone the optical system of the mark detection system



a mark detection systemthat has a plurality of detection areas whose
positions are different in a first direction and detects a plurality
of marks on the object in a neasurenent zone whose position in at

| east the first direction is 5 different froman exposure zone where

exposure of the object is perforned; and 63 a controller that
control s novenent of the novabl e body holding the object in the
exposure zone using a detection result of the marks. 10 28.

The exposure &hpr@atad sdtording to Caim27, further conprising: an
adj ust mrent device that adjusts a position in the first direction of
at |east one of the plurality of detection areas 15 in accordance

with alignnment inf ion aof the.plurality of rks rigr_tq the
detection of the n%%ﬂgﬁhepé%ternEgFm?ﬁéogfﬁj§U¥guﬁbﬁgggfaéng3§%Fayﬁﬁm
to any one of i % j 0 jty of marks

i ncl ude mar ksoﬁh%siﬁb%gét %ogn?%’rgﬁdﬁﬁfe%%%é;{s cond direction

orthogonak to the fi pskidibachéoBupBniAe QbjELd tHatdnthaueaBt s YddSition
noves the novabl e body hol ding the object

of the detection area of the mark detection system.

25. The pattern formation apparatus according to Claim
24, wherein
10 the position measurement device includes an

interfercmeter.

26. An exposure apparatus that exposes an object, the
apparatus comprising:
15 a movable body that moves holding the object;
amark detection system that detects aplurality of marks
on the object in a measurement zone whose position in at least
a first direction is different from an exposure zone where
exposure of the object is performed; and
20 a controller that moves a detection area of the mark
detection system in the first direction and detects the
plurality of marks on the object using the mark detection
system, and alsc controls movement of the movable body holding
the object in the exposure zone using a detection result of

25 the marks by the mark detection system.

27. An exposure apparatus that exposes an object, the
apparatus comprising:

a movable body that moves holding the object;



in the second direction in order to detect the marks whose 25
positions are different in the second direction using the mark
detection systemin the neasurenent zone. 30. The exposure
apparatus according to any one of Clains 26 to 29, wherein 65

during exposure of the object in the expowure zone, the controller
detects a plurality of marks on an object that is to be exposed next
using the mark detection systemin the neasurenent zone. 5 31.
The exposure appar &W&raEesraitagnt Y Brgfohbasthay aimgi e ity g6 detection

wher ei n t of the,mpvabl e bodi es are provided, and al so the
measur enent fﬁﬁﬁﬁi§%P§§p@8FF§éPQSp?%% TP 155tth 18Y des1BPttderaqerion and

zoneg, i.n. t.he first di.recti.on nd t he controller
Control s moVERICIOT %t R& UrAG i 251 B2550i 88 EB° (A% dbjbar Ay rernent
whi ch the detegld Qi Qfe L& MRS igf‘%tb%%socer&% ’f&éﬂ“ facof o4 he

two measurenent zones 1S alter nat_ y carri ed In the exposure zone. 15
32. The eXpOSIfEaRRAl Frds a6COESDNrd OHY wiREOExELaLNE 26 tie 3bject

further conpri sing:

is performed; and

a controller that controls movement of the movable body
holding the object in the exposure zone using a detection
result of the marks.

10

28. The exposure apparatus according to Claim 27,
further comprising:

an adjustment device that adjusts aposition in the first
direction of at least one of the plurality of detection areas

15 in accordance with alignment information of the plurality of

marks, prior to the detection of the marks.

29. The exposure apparatus according to any one of Claims
26 to 28, wherein
20 the plurality of marks include marks whose positions are
different in a second direction orthogonal to the first
direction on the object, and
the contreller moves the movable body helding the cbhbject
in the second direction in order to detect the marks whose
25 positions are different in the second direction using the mark

detection system in the measurement zone.

30. The exposure apparatus according £o any one of Claims

26 to 29, wherein



a detection device that detects information on a surface shape of the
in the neasurenent zone. 20

obj ect

10

15

20

65

during exposure of the object in the exposure zone, the
controller detects a plurality of marks on an object that is
to be exposed next using the mark detection system in the

measurement zone.

31. The exposure apparatus according to any one of Claims
26 to 30, wherein

two of the movable bodies are provided, and also the
measurement zone is respectively placed on both sides of the
exposure zone in the first direction, and

the controller controls movement of the two movable
bodies so that an object to which the detection of the marks
has been performed in each of the two measurement zones is

alternately carried in the exposure zone.

32. The exposure apparatus according to any one of Claims
26 to 31, further comprising:
a detection device that detects information on a surface

shape of the object in the measurement zone.



