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The present invention relates to an exposure
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and an exposure apparatus to be used, for example, when a

mask pattern is transferred onto a substrate in the

lithography step for producing, for example, semiconductor

elements, liquid crystal display elements, plasma

display

elements, and thin film magnetic heads. In particular, the

present invention relates to an exposure apparatus in which

a vibration-preventive control is adopted.
BACKGROUND ART

A high exposure accuracy is required for the

exposure

apparatus of the full field exposure type (stepper type) or
the scanning exposure type (for example, those based on the
step-and~-scan system) to be used when the semiconductor
element or the like is produced. Therefore, in the
exposure apparatus, an arrangement, which makes it possible
to perform highly accurate positioning or highly accurate
scanning, is adopted for a reticle stage on which a reticle

as a mask is placed and positioned and for a wafer stage in
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which a wafer as a substrate is placed and two- di nmensionally noved
respectively. That is, the reticle stage for the conventional exposure
apparatus of the scanni ng exposure type is arranged, for exanple, such
that a frane-shaped coarsely novable stage, which is novable at an
approximately constant velocity in the scanning direction, is placed on a

reticle ba§§h|nto ?%;fgflgs V§Qﬁ§t %@ges? glg%: ﬁge eticle is placed,

IS connect e coarse nova e al Of an act uat or

which is us t nlnute amount two-di nensionally.
§fné s P§ rtﬁij?% m&?éa f é;b@&ig?g; .

In this arrangemnen oarse nova stage and the finely novable

stage are sl danyy. pi aged, g F061 SPETDR e HEL Cpn Do it lgn gy o of Al

beari ngs respectively." Al SO inh e case ere o
T B BB o b AR e 175
SThe hasar bictn, A Hamblen, IR, HEBSE SRR
so-cal | ed doubl.e-waf er st age rov ded w abl e stages,
nas been SHOYESI B aod wikien ot iR e rEt cEB EbpEosiBafalee. © When ¢ he
douol oV ot shogl | e bt 1 L0LoUSNEYL o0, b Lot oroc by o Lor i
period in Whltfcle base, and a finely movable stage, on which the
reticle is placed, is connected into the coarsely movable
stage by the aid of an actuator which is used to perform
positioning in a minute amount two-dimensionally. In this
arrangement, the coarsely movable stage and the finely
movable stage are slidably placed on the common reticle
base by the aid of air bearings respectively.

Also in the case of the reticle stage for the
conventional exposure apparatus of the full field exposure
type, a driving unit such as a linear motor, which is used
to drive a movable stage on which the reticle is placed, is
installed on the reticle stage.

On the other hand, in recent years, in order to
enhance the throughput, a so-called double-wafer stage,
which is provided with two movable stages, has been
suggested as a wafer stage for the exposure apparatus.
When the double-wafer stage is used, the throughput can be

improved by performing exchange and alignment for a wafer

on the second movable stage during a period in which



2 exposure is perfornmed for a wafer on the first novable stage. The
conventi onal doubl e-wafer stage has been constructed as follows in order
to sinplify the arrangenent. That is, a guide for one axis of two

ort hogonal driving axes is commonly used by the two novable stages, or the
two novabl e stages are independently driven by using plane notors.
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Further, a system, which is based on the mechanical
contact such that upward and downward movement is
performed, for example, with a cam mechanism, is adopted
for the driving system for a sample base (2 leveling stage)
for performing leveling and focusing in the conventional
wafer stage.

The conventional exposure apparatus has been assembled
on a base plate which is installed by the aid of a
plurality of (for example, four) vibration-preventive
pedestals including air dampers in order to mitigate the
influence of vibration from the floor. However, when an
excimer laser light source is used as an exposure light
source, some of members of the exposure light source and
the illumination optical system are supported by support
members different from the base plate. Recently, in order
to allow other stage sections and other components to be
not affected by the vibration generated in respective stage
sections of the exposure apparatus, a system has been also

suggested, in which a wafer base for supporting a wafer



suggested, in which a wafer base for supporting a wafer 3 stage and a
reticle base for supporting a reticle stage are supported nutually

i ndependently by a plurality of active type vibration-preventive units

i ncluding air danpers and control units respectively. Anong the _
conventional exposure apparatuses as described above, as for the systemin
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discrepancypreventive pedestals on the floor, and the approximately
entire mechanism of the exposure apparatus is placed
thereon, the influence of the vibration between the
respective stage sections is directly transmitted to the
other stage sections especially in the case of the scanning
exposure system. Therefore, it is feared that the exposure
accuracy (for example, the transfer faithfulness such as
the line width accuracy and the overlay accuracy) may be
deteriorated. 1In the case of the system in which the
reticle base and the wafer base are supported mutually
independently by using the plurality of active type
vibration-preventive units including the air dampers and
the electromagnetic control units respectively, for
example, the vibration having a low frequency from the
floor tends to be independently transmitted to the both
stage sections via the air dampers. Therefore, it is
feared, for example, that any positional discrepancy
concerning the low frequency may occur between the both

stage sections.



concerning the | ow frequency may occur between the both stage sections. 4
In the case of the conventional reticle stage, the coarsely novabl e stage
or the driving mechanismor the like for driving the novable stage (for
exanple, the finely novable stage) is installed together on the reticle
base. Therefore, the vibration, which is generated in the coarsely
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ConSIderatlf¥gth1e). For example, when the driving velocity of the

movable stage is increased in order to enhance the
throughput, it is feared that the positioning accuracy for
the reticle or the accuracy of the scanning velocity or the
like may be lowered. On the other hand, an inconvenience
arises such that the throughput cannot be enhanced so much
in order to maintain, for example, the positioning accuracy
for the reticle to be within a predetermined range.
Further, it is necessary to increase the rigidity of the
reticle base in order to maintain a satisfactory flatness
of the sliding surface for the movable stage, because the
movable stage or the driving mechanism or the like is
installed together on the reticle base. As a result, an
inconvenience arises such that the exposure apparatus
becomes large in size, and the weight is increased as well.
Taking the foregoing points into consideration, a
first object of the present invention is to provide an
exposure method and an exposure apparatus in which the

influence of vibration is mitigated, and a high exposure



first object of the present invention is to provide an exposure nethod and
an exposure apparatus in which the influence of vibration is mtigated,
and a high exposure 5 accuracy is obtained. A second object of the present
invention is to provide an exposure nmethod and an exposure appar at us
provided with a reticle stage capable of controlling a novable stage at a
hi gh veIOC|tg angcmﬁt% $%959Q ccuracy W thout increasing the |load on a
reticle base uence of wvibration on the side of a driving
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Another object of the present invention is to provide
a production method which makes it possible to efficiently
produce the exposure apparatus as described above, and a
method for producing devices, which makes it possible to

produce a highly accurate device by using the exposure

method as mentioned above.
DISCLOSURE OF THE INVENTION

A first exposure method according to the present
invention lies in an exposure method for exposing a second
object (Wl) with an exposure light beam passing through a
pattern of a first object (Rl); the exposure method
characterized by comprising preparing a base member (62);
and a movable stage (63) which is arranged movably on the
base member and on which the first object is placed;
wherein the movable stage is driven in a predetermined
direction without being in contact with the base member.

According to the exposure method as described above,




direction without being in contact with the base nenber. According to the
exposure net hod as descri bed above, 6 the vibration, which is caused when
t he novable stage is driven, is not transmtted to the novabl e stage and
consequently to the first object. Thus, it is possible to obtain a high

exposure accuracy. In this process, it is desirable that a guide nenber
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along the guide member in a state in which law of

conservation of momentum is substantially satisfied. It is

possible to suppress the occurrence of vibration by

satisfying the law of conservation of momentum as described

above.

In another aspect, a first exposure apparatus

according to the present invention lies in an exposure

apparatus for exposing a second object (W1l) with an

exposure light beam passing through a pattern of a first

object (R1l); the exposure apparatus characterized by

comprising a base member (62); a movable stage (63) which

is arranged movably on the base member and on which the

first object is placed; and a coarsely movable stage (64)

which drives the movable stage in a predetermined direction

without being in contact with the base member.

According to the exposure apparatus as described
above, the movable stage is placed movably on the base

member, for example, in accordance with the air bearing

system. The movable stage is driven by the coarsely



above, the novable stage is placed novably on the base nenber, for
exanpl e, in accordance with the air bearing system The novable stage is
driven by the coarsely 7 novable stage at a high velocity with a high
accuracy, and the coarsely novable stage is out of contact with the base
menber. Therefore, the vibration, which is caused on the side of the
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mechanism for the coarsely movable stage (64) has a guide

member (71A, 71B) which is arranged over the base member;

and a driving unit (76YA, 76YB) which drives the coarsely

movable stage in the predetermined direction along the

guide member. That is, the coarsely movable stage is

supported so that it hangs from an upward position. Owing

to this arrangement, it is possible to easily drive the

coarsely movable stage at a high velocity.

It is desirable that the first object and the second
object are synchrbnously scanned in the predetermined
direction (Y direction) when the second object is exposed;
and the qguide member (71A, 71B) is moved in an opposite
direction so that law of conservation of momentum is
substantially satisfied when the coarsely movable stage is
driven in the predetermined direction by the aid of the
driving unit. This means that the present invention is

applied, for example, to the exposure apparatus based on

the scanning exposure system such as the step-and-scan



driven in the predetermned direction by the aid of the driving unit. This
nmeans that the present invention is applied, for exanple, to the exposure
apparatus based on the scanni ng exposure system such as the step-and-scan
8 system When the |aw of conservation of monmentumis substantially
satisfied as described above, the influence of vibration is scarcely
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first neasurin by the second measuring
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neutral pOSItlgpléesaa first measuring unit (79) which measures a
position of the coarsely movable stage in the predetermined
direction; a second measuring unit (81X, 81YA, 81YB) which
measures a two-dimensional position of the movable stage;
and an actuator (78XA, 78XB, 78Y) which finely moves the
movable stage two-dimensionally with respect to the
coarsely movable stage. The relative positional
relationship between the coarsely movable stage and the
movable stage can be determined from the difference between
a measured value obtained by the first measuring unit and a
measured value obtained by the second measuring unit. The
synchronization accuracy can be improved during the
scanning exposure by driving the movable stage
substantially in the vicinity of a neutral position in a
movable range so that the synchronization error is
corrected on the basis of the relative positional
relationship. The movable stage also functions as a finely

movable stage.

A plurality of masks (Rl, R2) to serve as the first
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novabl e range so that the synchronization error is corrected on the basis
of the relative positional relationship. The novabl e stage al so functions
as a finely novable stage. A plurality of madks (R, R2) to serve as the
first 9 object may be placed in the predeterm ned direction on the novable
stage. Accordingly, patterns of the plurality of masks can be transferred
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base nenbe . d a second novabl e menber (64) which is arranged on a
second baseEhggééhp?EG) different fromthe first base nmenber and which is

d to drive the_f] e nenbe Accordl to the exposure
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memper in 4 non antaggrn228051ng a second object (Wl) with an
exposure light beam passing through a first object (R1);
the exposure apparatus characterized by comprising a first
movable member (63) which holds one of the first object and
the second object and which is arranged on a first base
member (62); and a second movable member (64) which is
arranged on a second base member (66) different from the
first base member and which is used to drive the first
movable member.

According to the exposure apparatus as described
above, it is possible to carry out the first exposure
method of the present invention. In this arrangement, it
is desirable that the first movable member is coupled to
the second movable member in a non-contact manner.
Accordingly, the vibration, which is caused when the second
movable member is driven, is not transmitted to the first
movable member and consequently to the first object and the
second object.

It is desirable that the first movable member has its

degrees of freedom of a number which is larger than that of

10



Accordingly, the vibration, which is caused when the second novable nenber
Is driven, is not transmtted to the first novable nenber and consequently
to the first object and the second object. It is desirable that the first

novabl e menber has its degrees of freedom of a number which is larger than
that of 10 the second novabl e nenber. Accordingly, for exanple, the second

novabl e nengﬁr can bg driv coarsely, and tge f'rstf novabl e nen? r can be
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according to the present invention lies in a nmethod for producing an
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b

h
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first object; arranging a novabl e stage %63) so_as_to be novabl e and pl ace
the first <comprises a first actuator ?78 A,” 78XB, 78Y) which

relatively moves the first movable member with respect to
the second movable member; and a second actuator (76YA,
76YB) which relatively moves the second movable member with
respect to the second base member.

In still another aspect, a first method for producing
an exposure apparatus according to the present invention
lies in a method for producing an exposure apparatus for
exposing a second object with an exposure light beam
passing through a pattern of a first object; the method
characterized by comprising arranging a base member (62) on
a bottom surface side of the first object; arranging a
movable stage (63) so as to be movable and place the first
object thereon, on the base member; arranging a guide
member (71A, 71B) in a predetermined direction on the base
member; arranging a coarsely movable stage (64) movably
along the guide member and opposingly to at least a part of
the movable stage; and coupling the movable stage and the
coarsely movable stage to one another. According to the

production method as described above, it is possible to
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obj ect thereon, on the base nmenber; arranging a guide nenber (71A, 71B) in
a predetermned direction on the base nenber; arranging a coarsely novabl e
stage (64) novably along the guide nenber and opposingly to at | east a
part of the novable stage; and coupling the novable stage and the

coarsely novabl e stage to one another. According to the production nethod

as describegeabovensil L3aBR58LDLRe ! Pilde CLELSLERL! Xopasgibl eobhen i rst

exposure apparatus O present 1 nvention. aspect, a

second expo t rding to the present invention lies in an
exposure né?%% H?o$82§%g§§ﬁg a second object (W) with an exposure |ight
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supporting a second base member (62) in a state capable of
making displacement with a predetermined number of degrees
of freedom on a first base member (12); placing a first
movable stage (63) for positioning the first object movably
on the second base member; placing a second movable stage
(14A) for positioning the second object movably on the
first base member; and controlling an attitude of the
second base member with respect to the first base member so
as to suppress vibration caused by movement of the first
and second movable stages.
According to the exposure method as described above,
the vibration having a low frequency is scarcely
transmitted to the first and second movable stages
independently. Further, it is possible to suppress the
vibration having a relatively high frequency of the first
movable stage by controlling the attitude of the second
base member. Thus, the influence of the vibration is

mitigated.

In this process, it is desirable that the exposure

12



the vibration having a I ow frequency is scarcely transmtted to the first
and second novabl e stages independently. Further, it is possible to
suppress the vibration having a relatively high frequency of the first
novabl e stage by controlling the attitude of the second base nmenber. Thus,
the influence of the vibration is mtigated. In this process, it is
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with respect to the first base member so as to suppress the

vibration caused by the movement of the first and second

movable stages. Accordingly, the projection system is

stably held as well.

In still another aspect, a third exposure apparatus

according to the present invention lies in an exposure

apparatus for exposing a second object (Wl) with an

exposure light beam passing through a pattern of a first

object (R1l); the exposure apparatus characterized by

comprising a first base member (12) which is supported by

the aid of a plurality of vibration-preventive pedestals

(11A, 11B); a second base member (62) which is placed on

the first base member by the aid of a plurality of

extendable/contractible or displaceable first attitude

control members (6lA to 61C); a first movable stage (63)

which is arranged movably on the second base member and

which positions the first object; and a second movable

stage (14A) which is arranged movably on the first base

member and which positions the second object.
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the aid of a plurality of vibration-preventive pedestals (11A 11B); a
second base nenber (62) which is placed on the first base nenber by the
aid of a plurality of extendabl e/ contractible or displaceable first
attitude control nenbers (61A to 61C); a first novable stage (63) which
I s arranged novably on the second base nmenber and which positions the

on' the 11t badt RIS Y ER St tedie dL Stk g LY
hoeording ek I8 RIEBU S, ISR RHEVRL AR el EIN S, o
of the pl e RE G @ MR RO AR & AR a8 gifin " oo
and 8 magndtsbi VR B St aseh e bedh T S5 SO has o
renber s ( GIRR B20°L T S TRV AR | Gt 1) 5 | ow
frequency_h§ scarcehy }ran nitled tf thqffirst andllsecon novabl e stages
mut ual |y | AdptARYS, arr IANg fIGMERE rd iny b &t dye having a
e S TSR Gan P SR eSS B LS B8 et Lo

m tigated, has a high rigidity and which has a high response speed,
can be used for each of the first attitude control members
(61A to 61C). In this arrangement, the vibration having a
low frequency is scarcely transmitted to the first and
second movable stages mutually independently. The
vibration of the first movable stage having a relatively
high frequency can be suppressed by the aid of the first
attitude control members. Therefore, the influence of the
vibration is mitigated.

In this arrangement, for example, the exposure
apparatus further comprises a projection system (PL) which
projects an image of the pattern of the first object onto
the second object; and a third base member (53) which is
placed on the first base member by the aid of a plurality
of extendable/contractible or displaceable second attitude
control members (52A to 52C); wherein the projection system
is supported on the third base member. According to this

arrangement, the vibration having a low frequency is not

transmitted to the projection system as well. Further, the
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In this arrangenent, for exanple, the exposure apparatus further conprises
a projection system (PL) which projects an inmage of the pattern of the
first object onto the second object; and a third base nmenber (53) which is
pl aced on the first base nenber by the aid of a plurality of

ext endabl e/ contracti bl e or displaceable second attitude control nenbers

52A 52Q); ' ' ' ! hird b
honber - AcCOPRr RELEh AP End R BESAORLSUROREY 18 SUBBPEECa My Lo N T Pase
f ' Lt h jecti L. . her,
the 14 v) orSerene AERRETAS St fol fieRbers s LARPYRES) Dondtpos i ERoR T
aptitude control ne r s, Thergfkgreh t he $osi éfn fan be alfo neasur ed
hi ghly accu?%?g??,a of B% ﬁ%?%, §g }%S?% YA %n the TR %as%ynenber, a
mai n body section .of a laser jnterferoneter. as a_position-neasu lng unit.
't is desir BBPEATHRT s GRrBAE FBAES PaSE MOTRER: {BrmatRePPRY raoDaeN nenber
and the projection systemi installed accessjbly in a side surface
ot on WE Plastoifler Prronetdr, 8, £ PES Tk ot anradurks RELh of cct i on

t ' t ed the third b nb by_.the, aid of, I it f
oy endubl of cont rEE CEp Aot Tably | Cndlnt cCRRoRh Lh30i vie BEnridranEdbars

(56). Instil]l anpther aspect, a sec&nd nmet hod for Rroducing, an exposure

appar at us ate®rHirgd i BagRMFPREEA ARG ERE| BROJection system™is

installed accessibly in a side surface direction with
respect to the cutout.

It is desirable that the projection system is
supported on the third base member by the aid of a
plurality of extendable/contractible or displaceable third
attitude control members (56).

In still another aspect, a second method for producing
an exposure apparatus according to the present invention
lies in a method for producing an exposure apparatus for
exposing a second object with an exposure light beam
passing through a pattern of a first object; the method
characterized by comprising supporting a first base member
(12) by the aid of a plurality of vibration-preventive
pedestals (11A, 11B); placing a second base member (62) on
the first base member by the aid of a plurality of
extendable/contractible or displaceable first attitude
control members (60A to 60C); movably placing, on the
second base member, a first movable stage (63) for

positioning the first object; and movably placing, on the
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lies in a method for producing an exposure apparatus for exposing a second
object with an exposure |ight beam passing through a pattern of a first
object; the nethod characterized by conprising supporting a first base
menber (12) by the aid of a plurality of vibration-preventive pedestals
(11A, 11B); placing a second base nenber (62) on the first base nenber by
the aid of

. pl ' f / i b spl ble fi
attitude  cOHET bl DRERTRPIbTBOAT EoR0t] : MABORE S BT asi hEtRbrEeFe  second
b nmb first bl t 63), f Lt1onj he fi bj ect;
IR SR LB Nt S IR G A e e

14A) f i tioni t he. d obj s A di tp th d '

rethod as dBSCPPBERt aRaver LPE; 0BRSS br if cPOFF HErBrET yo L PFOUERELY he ¢ hi rd
exposur e appar at us ﬂ t@e.gresgnt inyentiog I n ftgél anot her aspect, a
met hod for ?%@E%?ng El %ﬁ ?c% %%%%Fﬁlﬁﬁp?B FH% % esent PFRvERti on conpri ses
the step of perform ng exposure by using the exposure nethod or the
exposur e apb%?%? 1°Bf the present invention. A high exposure accuracy is

obt ai ned according to.ire Rreﬁent inventionéﬁﬁng Pence it is possible to
produce the devit® Shibing"PhRehi §FPFOhet RoNCLRPEAIPE BXRERFLAY, 3 or
exanple, in gattern fai thful ness. BRI EF EXPLANATI ON OF THE DRAW NGS
device according to the present invention comprises the
step of performing exposure by using the exposure method or
the exposure apparatus of the present invention. A high
exposure accuracy is obtained according to the present
invention, and hence it is possible to produce the device

having the high function which is excellent, for example,

in pattern faithfulness.
BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 shows, with partial cutaway, a schematic
arrangement illustrating a projection exposure apparatus of
an exemplary embodiment according to the present invention.
In Fig. 2, (a) shows a plan view illustrating a support
plate 66 and a reticle stage system shown in Fig. 1, and
(b) shows a sectional view taken along a line AA shown in
Fig. 2(a). Fig. 3 shows a front view of major parts
illustrating a state in which the support plate 66 is moved
upwardly from columns 59A, 59B in the reticle stage system

shown in Fig. 1. Fig. 4 shows a plan view illustrating a
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Fig. 1 shows, with partial cutaway, a schematic arrangenent illustrating a
proj ection exposure apparatus of an exenplary enbodi nent according to the
present invention. 1In Fig. 2, (a) shows a plan viewillustrating a support
plate 66 and a reticle stage systemshow in Fig. 1, and (b) shows a
sectional view taken along a line AA showmn in Fig. 2(a). Fig. 3 shows a

front view.of j or rrts .illu \ t. i i S t_plat

66 i s nove l%%‘&%]?eorﬁtca(ﬂeui‘%w,% %ﬁlﬁlﬁi k#e.és\r@;téaglsteﬂbs nag@lo?;l _gma ©
shown in Fig. . Fiq shows | an. vi ew.i ]l ustr.ating a. 16 finely novabl e
stage 63 anlg' ajF i %‘] é;}'ﬁ’ e%?ﬁsﬁbmq\% #%%Stursf.t]ﬁ%.agsc'u c?v\lrfstI aPEj'p Ah xi ew
illustrati support plate 53 for ,support.i.ng.a praqjection,.optical t

PL shown | 173 B SRPRANFING o 0 SIS GRS AIm PITUR AR T Honerol
system for the reticl.e st system.accordi ng to ..the enhodiment. Fig. 7
s%ows exempl &y kst efdof Gf)\%gm}‘zﬁ r?grB]aocg%rﬂd]catﬁiﬁTEtlolrl%eRﬁq%elrg%c%r di nlggto t he
enbodi nent. BEST .MODE FOR RRYI NG THE .| NVENTI An exenpl ar referred
enbodi ment INHERE YRS f%A%v%}ﬁ i]b‘?%;/rﬁ%ef Sotea%%(pﬁyaﬁqr:leélb aocecfoolir/gjwq Ktcfef erence
to the drawi ngs. Ip this enbodi nent, the present invention is ,applied to
a projecti dﬁqee%ﬁ'm#%“e&ﬁp‘ar dtif ﬁs‘ﬂf’% EE’EFé“PSlfc‘%}ﬁrﬁr}rF’gpse%ﬂﬁﬁoedus Em of

t he step-and-scan system Fé%_J.shoms he projﬂg%ioq1q¥ osure appar at us
accordi ng t G %rfl IR PTEEHEE e FHig grmapdiment.

BEST MODE FOR CARRYING OUT THE INVENTION

An exemplary preferred embodiment of the present
invention will be explained below with reference to the
drawings. In this embodiment, the present invention is
applied to a projection exposure apparatus based on the
scanning exposure system of the step-and-scan system.

Fig. 1 shows the projection exposure apparatus
according to this embodiment. With reference to Fig. 1,
for example, most parts of the projection exposure
apparatus of this embodiment are installed on a floor 1 in
a clean room in a semiconductor-manufacturing factory. An
exposure light source 3 of the projection exposure
apparatus is installed on a floor 2 in a semi-clean room in
a machine room disposed thereunder. Those usable as the
exposure light source 3 include, for example, an excimer
laser light source such as KrF (wavelength: 248 nm) and ArF

(wavelength: 193 nm), an F, laser light source (wavelength:
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for exanple, nost parts of the projection exposure apparatus of this
enbodi nent are installed on a floor 1 in a clean roomin a

sem conduct or - manuf acturing factory. An exposure light source 3 of the
proj ection exposure apparatus is installed on a floor 2 in a sem -cl ean
roomin a machine roomdi sposed thereunder. Those usable as the exposure

| i ght sourc Lnclude, for e I ' er. . rce, such as
KrF (wavel ega?hpﬁgﬁgnﬁfz gLna %??l%m%s%ueng% Walvélaeﬁr}#ﬁﬂ'anhﬁ—ﬁzsrf%s’era l'i ght
source (wavglepgih: 17.157_nm Kr2 Laser | ght.source_(wavel ength: 146
o s b oRiARrharmeiy detE)ar B b bor "R AR, LB8HE G H RN roni ¢ wave
gener at or oé a_sem conductor | aser An exBﬁsure | i ght

, nd a mercgr | amp.
boam I L as BATBGPLE VA BeIRNeTAERR Of oar SEPACRAPFERE L HASER polhfec! | ght

source 3 durine t he. _exposure, passes along a beam matching unit (BMJ) 4,
and it is MAFFBEYCLA™Beyond the floor 1. The exposure |ight beam IL,

whi ch outgoes fromthe BMJ 4 . Cp intg.a first _illumnation s stgn15
which s instal |50 GRPPREZP| ho#0T BRAM WHi &R PRPIRRSIEPoPeaRanBPachy

b hapi ti.cal t tical int t i f.orm

homogen ver 151 BRATRheRoEFPD! H St RABPPRGR hAHEE PGEFFLAr ORI FRENt amount
npnitor, a vari abl e aperture di aphragm and. a telaé |, ens SXS%GH\ ﬁhe

li ght - out gof%BOPILfe BRSPRE ALPEY | PEAMNEEFERLINGyURdh £BMI) shhsfBAt ikl 1y

conjugate w,th,a patter | ane of
Tug is int?oduceg Beyond the floor 1. The exposure light beam

IL, which outgoes from the BMU 4, comes into a first
illumination system 5 which is installed on the floor 1 and
which includes, for example, a beam-shaping optical system,
an optical integrator (uniformizer or homogenizer) for
uniformizing the illuminance distribution, a light amount
monitor, a variable aperture diaphragm, and a relay lens
system. The light-outgoing plane of the first illumination
system 5 is substantially conjugate with a pattern plane of
a reticle as an illumination object. A movable field
diaphragm 6A is arranged on the light-outgoing plane. The
movable field diaphragm 6A plays the following role. That
is, upon the start and the end of the scanning exposure for
respective shot areas on a wafer as a substrate to be
exposed, the field is opened/closed so that any pattern
other than the original circuit pattern is not subjected to
exposure. Further, the movable field diaphragm 6A selects
only a circuit pattern which is required for exposure for a

concerning layer in a pattern area of the reticle. The
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areticle as an illum nation object. A novable field diaphragm®6A is
arranged on the |ight-outgoing plane. The novable field diaphragm 6A pl ays
the following role. That is, upon the start and the end of the scanning
exposure for respective shot areas on a wafer as a substrate to be

exposed, the field is opened/closed so that any pattern other than the

i gi | ifcuj.t pattel i { i t 1 £ h
movabl o 11 P ARl e 3 Shddh MR ed Wil e 0°
ired f f ' J I t f. t.h
reticl o TROVEPS teld | dfhniaan & ottt Inydhfes Bud b XS ndeh,
ble field diaph 6A ich i I h f that th i brati
oy b gendrif CHOHEEh A s YRSl gt ohe Pletd\ s o separat o'y
f ' t b ., Th f ot f
et e o AHaRR) L P TRBraes TR e o o A SEPTH e
' t bod Al t tivel t he foll ow t
be aval | aRPATHERS (ROIY ne PHSEGLGTG 1, ke PHRP IS AT ey o(Aor ted on
the floor 1 by the aid of a vibration- revent've cq%&%fn1of the active
type or theé Sre OYSHRY TRHEBGI05 7 IFWS%bee%nﬁ?E R¢Fhhsthassed

through the novable field diaphragm 6A, cones into a fixed field
di aphr agm 68'R¥REA i LR %te’&’cl’sr‘b?ﬁ -FRRAFATHF ;ﬁ’%‘i&: of

Alternatively, the following arrangement may be
available. That is, the first illumination system 5 is
supported on the floor 1 by the aid of a vibration-
preventive mechanism of the active type or the passive
type.

The exposure light beam IL, which has passed through
the movable field diaphragm 6A, comes into a fixed field
diaphragm 6B which is arranged at a light-incoming plane of
a second illumination system 7 attached to a column section
of the main exposure apparatus body, i.e., a plane
defocused by a predetermined amount from the pattern plane
of the reticle. The fixed field diaphragm 6B is formed
with an aperture for defining the illumination area on the
pattern plane of the reticle to be a slit-shaped area which
is slender in the non-scanning direction perpendicular to
the scanning direction. The exposure light beam IL, which
has passed through the fixed field diaphragm 6B, passes
along, for example, a relay lens system, an optical path-

bending mirror, and a condenser lens system in the second
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a second illumnnation system 7 attached to a columm section of the main

exposure apparatus body, i.e., a plane defocused by a predeterm ned anount
fromthe pattern plane of the reticle. The fixed field diaphragm6B is
formed wth an aperture for defining the illum nation area on the pattern

pl ane of the reticle to be a slit-shaped area which is slender in the

3%%T%%%%%%ﬁﬁ%%%%%ﬁ%%%%ﬁmmm
6B [
bendPﬁ;Sﬁfrrg?gngﬁd£§rcgﬂgggggrpﬁgﬂg §¥ %5 F§¥ %igﬂ§p§bﬁg?Fgﬁ}nation
system7, and it Ilun1n tes t ar.ea gf the_pattern plane of

t

the reticle R1 Ehﬁ RBgk" l?ﬂe EOEI?Ighx8$ %ﬁgl? Qéﬁp Fasy § abﬁrﬂﬁ 6B is

t limted, I I th | | t t
77 The 11 xcUiRPFA 6P apAF abhi BB Hl5oBERS afigeal For- %ﬁ‘lé% e "t the T
| i ght t L f th d | | ym nat i th I
oo s oy SRR, W e choupber EERLE SR LA Ednghc o i B

ticl t d bet t dt t
opti cal  systERtPRednatatyaFatByehy ﬁegﬁ?eﬂwéﬁ%ﬁ o SABURLSPPORFL FESpat t er
pl ane. Under the ex psut e t 8ht be , the |ng e oﬁ t he atter bn t he
i 11 um nat i oR®GPRY Fﬂén? t Blﬁyﬁ eWs rptofect E0€oRt 3G SF Frgﬁﬁge

exposure area on the fer W
P a predeter%@ned amount from the pattern plane of the

reticle, or at a plane disposed between the reticle and the
projection optical system PL and separated by a
predetermined amount from the pattern plane.

Under the exposure light beam IL, the image of the
pattern in the illumination area on the reticle Rl is
projected onto a slit-shaped exposure area on the wafer Wl
(or W2) applied with photoresist as a photosensitive
substrate (substrate to be exposed) at a projection
magnification B (P is, for example, 1/4-fold or 1/5-fold)
by the aid of the projection optical system PL. 1In this
state, the reticle R1 and the wafer W1 are synchronously
moved in the predetermined scanning direction by using the
projection magnification B as a velocity ratio.
Accordingly, the image of the pattern on the reticle Rl is
transferred to one shot area on the wafer Wl. The reticle
Rl and the wafer W1, W2 correspond to the first object and
the second object of the present invention respectively.

The wafer W1, W2 is, for example, a disk-shaped substrate
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(or W) applied with photoresist as a photosensitive substrate (substrate
to be exposed) at a projection nmagnification P (Ris, for exanple,
1/4-fold or 1/5-fold) by the aid of the projection optical systemPL. In
this state, the reticle RL and the wafer WL are synchronously noved in
the predeterm ned scanning direction by using the projection magnification

R as a vel ocjt | ordi ng i t tern, o he
reticle R1 §£ g?é%%é?%??égftggéﬁeé%%%%fgfeg§g§c$%5 ggfgéiV§$l%heoée Pcle
R1 and the W2 correspond to the first object and the second
obj ect of t%@ggi%g%%%'invention respectively. The wafer WL, W2 is, for

exanpl e, a disk-shaped substrate 20 of sem conductor_(for_ exanple, silicon)
or SO (silicon %% g%%%u?%?%f)¥°ﬁseﬁ?%%f%éeﬁ? f%reEQ% ?%?fin | nt er nat i onal

PL i nct ude, P¥BF egbiah i) AF25aR 23 FréSe MRl 1 SE LR pRRIEEHoRter -
ont i cal - axi SRR LY g EERCRD LT RaF e Ta! REeBBLR! oSSR HATRESREERR Ly of
the optical_ axis respectivel and.a dioptric systemof the nornal
cyl i nder typ¥® %ﬂs?fu ?%dn8§m§}r%¥ +Rdegi bRpFi c° ?Eﬁgﬁgeglgﬁgaﬁﬁﬁn%b?gcal
axis. A cata-djoptric system having a formin which ap.optical axig is
bent i n o Ve Bhabalt E8nbE oitarTore EeRacgLA LoBp oRbe BOE)ShbniBls ARl
two concave mirrors having openings in the vicinity of the
optical axis respectively, and a dioptric system of the
normal cylinder type constructed by arranging dioptric
lenses along one optical axis. A cata-dioptric system
having a form in which an optical axis is bent in a V-
shaped configuration, or a cata-dioptric system of the
double-cylinder type may be used for the projection optical
system PL. The following explanation will be made assuming
that the Z axis extends in parallel to the optical axis AX
of the projection optical system PL, the X axis extends in
the non-scanning direction (i.e., the direction parallel to
the plane of paper of Fig. 1) perpendicular to the scanning
direction for the reticle R1 and the wafer W1 during the
scanning exposure in the plane (substantially coincident
with the horizontal plane in this embodiment) perpendicular
to the Z axis, and the Y axis extends in the scanning
direction (i.e., the direction perpendicular to the plane
of paper of Fig. 1).

At first, explanation will be made for the overall
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doubl e-cyl i nder type may be used for the projection optical systemPL. The
follow ng explanation will be made assumng that the Z axis extends in
parallel to the optical axis AX of the projection optical systemPL, the X
axi s extends in the non-scanning direction (i.e., the direction parallel
to the plane of paper of Fig. 1) perpendicular to the scanning direction

o L e Bt ISR % B SR PR 0 N
erboot oo BSLASA L fhud i I B S 0, GBS 0 0
T ki, M T e R I 2 e £
L5078, S A S A ) R G A
bace | membdtates Tt TP oS o T AEhRY GiF. prevart e
ri angl e o MRS cigt s ta kAo dh e | 54701 oo e d KA AP T ¢ he base
Beti ve t yp@T ey oGS e T8 ncl 10 TRp EO MRS % oG such
as an air daaprcrapxeers Oorf aa hxygc_;u ual:.i Ct]PJ{aensc_;sluer eo_rPalcSheed Plao rerl. An electric
level 9A is installed on the base plate 12. Each of the
vibration-preventive pedestals 11A to 11C is an active type
vibration-preventive unit including a mechanical damper
such as an air damper or a hydraulic pressure-based damper
which is endurable to a heavy weight, and an
electromagnetic damper which is composed of an
electromagnetic actuator such as a voice coil motor. For
example, the electromagnetic dampers in the three
vibration-preventive pedestals 11A to 11C are driven, and
the pneumatic pressure or the hydraulic pressure of each of
the mechanical dampers is controlled, if necessary, so that
the angles of inclination of the upper surface of the base
plate 12 with respect to the horizontal plane detected by
the level 9A (angles of inclination about the two axes,
i.e., about the X axis and the Y axis) are included within
allowable ranges. 1In this arrangement, the vibration

having a high frequency from the floor is attenuated by the

mechanical damper before being transmitted to the main
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which is endurable to a heavy wei ght, and an el ectromagnetic danper which
I s conposed of an el ectromagnetic actuator such as a voice coil notor. For
exanpl e, the el ectromagnetic danpers in the three vibration-preventive
pedestals 11A to 11C are driven, and the pneumatic pressure or the
hydraul i c pressure of each of the nechanical danpers is controlled, if

necessary, S I nchi.pagLon. he . u of the
base plateéggaaﬁ%ﬁ %éé%ggghgobgé%'ho#bgo%%gglgigﬁeséggggggg %égfﬁﬂeglevel
9A (angl es i | L.gn. ab X | e .s and
the v axi o) T2 EERUBhER L R bR LUTRPLERe elebrrofifiiiceldtadnlts
vi bration havin i e f t fl i tte d. byt he
mechani cal danpe?hgggoggr%éi%éfﬁﬁéﬁsﬁg fegs?b ?ﬁé ﬁé?ﬁ éagég%gsﬁgeFlg'
apparatus b The repainin | bration having a _| fyequen IS
o Fenuat od BY4) heatr cEiTeimgiethe GRREE irhree ofr EFehRBHNBIEER 1208, soc
(59C appears _ip Fig 2(a are fixed on the u r _surface of .the base
plate 12 s%otﬂg?LtEg§ya?%%aﬁ8959fﬁﬂ?Englg%ﬁ?ggga?gaﬁgﬁégso?faa regul ar
triangle. A support plate. 66, ich is provided at _its central ,portion
W th an opeFeHBLRr tEHRBRHRG  ResSBRBEELPEAF gRe  buichy £ oppdyiden’ a8
t heret hrough, is fgxef on_,the uggﬁr surfaces o% t he iirst c?hunns 59A to
59C. A supbB?tcﬁP FRLeBOTELIPD Rt BN hRPETAREr LOF) ALLO¥E M TS spacers 67
|ntervenlnge;ggggggtfggﬂt gggms?fogg pass therethrough, is fixed on

the upper surfaces of the first columns 59A to 59C. A

support plate 68 is fixed on the support plate 66 with

spacers 67 intervening therebetween. The second

illumination system 7 is attached to the support plate 68.

Variable mount sections 61A, 61B, 61C (61C appears in Fig.

4), each of which functions as an attitude control member,

are fixed on three projections 60A, 60B (third projection

is not shown) fixed to the inner surfaces of the first

columns 59A to 59C. Those usable as each of the variable

mount sections 61A to 61C include a piezoelectric device

such as a piezoelectric element, and a driving element such

as a magnetostrictive element which has a large rigidity

and which is extendable/contractible in the Z direction at

a high response speed (for example, the amplitude is about
several um, and the frequency is about 10 Hz to 1 kHz).
Besides, those also usable as each of the variable mount

sections 61A to 61C include a driving mechanism which makes

displacement in the Z direction by means of a small cam
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illumnation system7 is attached to the support plate 68. Variable nount

sections 61A, 61B, 61C (61C appears in Fig. 4), each of which functions as
an attitude control menber, are fixed on three projections 60A 60B (third
projection is not shown) fixed to the inner surfaces of the first colums
59A to 59C. Those usabl e as each of the variable nount sections 61A to 61C

ncl ude a pjezpel echii crdeyice oUEhoas, g PLEZCCLACIEL 5 8L EOeRL . oo 2

driving el efent - SUe as a nagnetostrictive el enen a?gé

rigidity apd which is_exfendapl nt tible,iLn.the | rection a
hi gh responggesﬁﬁgﬁa% %rmé§3gp$3$é§§% gﬁ%l#?ugébi%g%b%%tgiégv%?g rﬁé? and

t he frequeng% ig aﬁou& 18 F%"to 1 kHz). Besides, those al so usable as each
of the variabl & nolft e¢t'fons 61A to 61C include a driving nechani sm

whi ch makes displacement jn the,Z d'reﬁtion by neans, of a snpl| cam 23
mechani sm I n viBwFGFIChS PASE PAatWRHEN POTHFTy P AhPORS MPHESTar i abl o

t ti 61A.t 61C b I f d .t L d t". A
ol o bes Lasont Pafe surtBerse 18 palEeduffornt Cedtinh e dd hbrner ) s
fi d th i abl t ti 61A t 61C. i f | ]
{he  oxposur St TLRRSpBLE TP 63Crashhs fRSBinpoter pLIPuPREGERE aRbefpral" "

portion of the reticle_base 62. The upper surface_of the reticle base 62
o tmchi nedLitb BegHi 46 LorPagE WAPERCRESIOAN ExFPERERy bxaePFREFaL

flatness. Abé%@fé ggvgggerg£?gfe base 62. The upper surface of the
reticle base 62 is machined into a guide surface which has
an extremely excellent flatness. A finely movable stage
63, which serves as a movable stage on the reticle side, is
slidably placed on the guide surface smoothly and two-
dimensionally by the aid of air bearings. The reticle Rl
is held on the finely movable stage 63, for example, by
means of vacuum attraction. Another reticle R2 (see Fig.
2(a)) is held in an area adjacent to the reticle Rl in the
scanning direction on the finely movable stage 63. The
exposure apparatus is constructed so that, for example, the
double exposure can be efficiently executed.

An electric level 9D is installed at an end portion of
the guide surface of the reticle base 62. For example, the
extension/contraction amounts (or displacement amounts) of
the three variable mount sections 61A to 61C are controlled
so that angles of inclination of the guide surface with
respect to the horizontal plane detected by the level 9D

(angles of inclination about the two axes, i.e., about the
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63, which serves as a novable stage on the reticle side, is slidably
pl aced on the guide surface snmoothly and two- dinensionally by the aid of
air bearings. The reticle RL is held on the finely novable stage 63, for
exanpl e, by neans of vacuum attraction. Another reticle R2 (see Fig.
2(a)) is held in an area adjacent to the reticle Rl in the scanning
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A rectangular frame-shaped coarsely movable stage 64

is arranged so that the finely movable stage 63 of this

embodiment is surrounded thereby. A pair of Y axis driving

units 65YA, 65YB are attached to the bottom surface of the

support plate 66 disposed thereover so that they extend in

parallel in the Y direction. The coarsely movable stage 64

is connected to the Y axis driving units 65YA, 65YB. The

coarsely movable stage 64 is out of contact with the

reticle base 62. The coarsely movable stage 64 and the

finely movable stage 63 are connected to one another by the

aid of an actuator which drives the finely movable stage 63

with respect to the coarsely movable stage 64 in a minute

amount in the X direction, the Y direction, and the

direction of rotation within predetermined narrow ranges.

The Y axis driving units 65YA, 65YB alternately drive the

coarsely movable stage 64 in the +Y direction and the -Y

direction at a constant velocity in accordance with the

linear motor system. That is, the coarsely movable stage
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I's arranged so that the finely novable stage 63 of this enbodinent is
surrounded thereby. A pair of Y axis driving units 65YA, 65YB are attached
to the bottomsurface of the support plate 66 di sposed thereover so that
they extend in parallel in the Y direction. The coarsely novabl e stage 64
I's connected to the Y axis driving units 65YA, 65YB. The coarsely novable

stage 64 is_ put_of copntact.with the eticle base,62,, Th oarsely npyvabl e
Stage 64 anfiliRELvef nEnE FilsY MeFanlecsafie BinkBorha T oALhRSERER AT by
the aid of,an actuator which.drives_th ne nmovab] e, st age, 63 i th
oepeat to TR GSAFEARE WBLSRiEV ¥Boa' Babk S pANE hErd A0 HREE L Eb
direction, the Y firecti agd th dirﬁctio of tation m{th'n
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not or system , That | t he coarsely novabl e stage Zg 64 driveg the finely
movabl o ot AUELESR] WLERCTSREPEED ohhE CORRECLBUPEAPLEcFbRFEY oA nSY state of
being held so that the c¢oarsely npvabl e stage 64 is_ hung fromthe sugport
plate 66. EDREhBRY FREALDARIYSKBGARPBIZALSR 6§rF9rréFaF8§EF9teﬂrivEH with
respect to the goarse[ npvabl e st age 84 so that any remainin

synchr oni zatV8n é??B?lgganPPEEFéBF ¥R tpﬁoaﬂgiﬁngﬁoﬁaFaﬁbgpt8Snt§ﬁd t he

angle of rotation of the finel novabl e, stage. 63 and the position of the
cogrsely f?nely movable stagey63 and the pgsitgon of thepcoarsely

movable stage 64 in the Y direction are highly accurately
measured by unillustrated laser interferometers
respectively. The position and the velocity of the finely
movable stage 63 are controlled on the basis of obtained
results of the measurement.

In this embodiment, the reticle stage system is
constructed, for example, by the reticle base 62, the
finely movable stage 63, and the coarsely movable stage 64.

Further, three second columns 51A, 51B (third column
is not shown) are fixed approximately at positions of
apexes of a regular triangle at the inside of the first
columns 59A, 59B, 59C (as for 59C, see Fig. 2(a)) on the
upper surface of the base plate 12. Three variable mount
sections 52A, 52B, 52C (as for 52C, see Fig. 5), which
serve as attitude control members respectively, are fixed
on the upper surfaces of the second columns 51A, 51B.
Those usable as each of the variable mount sections 52A to

52C include, for example, a driving element based on the
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novabl e stage 64 in the Y direction are highly accurately mneasured by
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of a flange 54. An open end of the cutout is closed by a
cover 55. An electric level 9B is installed at an end
portion of the upper surface of the support plate 53. For
example, the extension/contraction amounts (or displacement
amounts) of the three variable mount sections 52A to 52C
are controlled so that angles of inclination of the upper
surface with respect to the horizontal plane detected by
the level 9B (angles of inclination about the two axes,
i.e., about the X axis and the Y axis) are included within
allowable ranges. Also in this procedure, it is enough to
control the angles of inclination about the two axes at the
minimum. Therefore, for example, one of the three variable
mount sections 52A to 52C may be a spacer with a fixed
height.

Driving elements 56, each of which is composed of, for
example, a magnetostrictive element or a piezoelectric
device such as a piezoelectric element to serve as an

attitude control member, each of which has high rigidity,

and each of which is extendable/contractible in the Z
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of a flange 54. An open end of the cutout is closed by a cover 55. An
electric level 9B is installed at an end portion of the upper surface of
the support plate 53. For exanple, the extension/contraction anounts (or

di spl acenent anounts) of the three variable nmount sections 52A to 52C are
controlled so that angles of inclination of the upper surface W th respect
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extenS|on/cont£act gnlng?lnaglon of the upper surface with respect to
the horizontal plane detected by the level 9C (angles of
inclination about the two axes, i.e., about the X axis and
the Y axis) are included within allowable ranges. Also in
this procedure, it is enough to control the angles of
inclination about the two axes at the minimum. Therefore,
for example, one of the three driving elements 56 may be a
spacer with a fixed height. As described above, the
driving elements 56 for suppressing the vibration of the
projection optical system PL itself are provided in
addition to the variable mount sections 52A to 52C for
suppressing the vibration of the support plate 53.
Therefore, for example, the vibration of the cylindrical
projection optical system PL is intensely suppressed, and
the image formation characteristic is maintained in a well-
suited manner.

Alignment sensors 38A, 38B, which are based on the

image formation system of the off-axis system and the FIA

(Field Image Alignment) system, are fixed to the side
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of the three driving elenents 56 are controlled so that angles of

I nclination of the upper surface with respect to the horizontal plane
detected by the level 9C (angles of inclination about the two axes, i.e.,
about the X axis and the Y axis) are included within allowabl e ranges.
Also in this procedure, it is enough to control the angles of inclination
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66 di sposed A wafer base 13 is fixed at a central portion in an
area which is substantially surrounded by the three second
columns 51A, 51B (third column is not shown) on the upper
surface of the base plate 12. The upper surface of the
wafer base 13 is machined into a guide surface which has an
extremely excellent flatness. A first finely movable stage
14A on the side of the wafer is slidably placed on the
guide surface smoothly by the aid of air bearings and two-
dimensionally along sliders 16A, 19A. A first sample base
15A is placed on the movable stage 14A. The first wafer Wl
is held on the sample base 15A by means of, for example,
vacuum attraction. The movable stage 14A is continuously
movable in the Y direction, for example, in accordance with
the linear motor system, and it is movable in a stepping
manner in the X direction and the Y direction. The sample
base 15A is constructed such that it is finely movable in
the X direction, the Y direction, and the direction of
rotation with respect to the movable stage 14A, it is

displaceable in the Z direction, and it is tiltable about
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over the reticle RL in order to performthe alignment for the reticle. A
wafer base 13 is fixed at a central portion in an area which is
substantially surrounded by the three second colums 51A, 51B (third
colum is not shown) on the upper surface of the base plate 12. The upper
surface of the wafer base 13 is machined into a guide surface which has an
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the focusing. The second movable stage 14B is
also driven two-dimensionally, for example, in accordance
with the linear motor system so that the second movable
stage 14B does not mechanically interfere with the movable
stage 14A.

The wafer stage system of this embodiment is
constructed by the wafer base 13, the movable stages 14Aa,
14B, the sample bases 15A, 15B, and the driving mechanisms
therefor. That is, the wafer stage system of this
embodiment resides in the double-wafer stage system. For
example, the wafer W2 can be subjected to the exchange and
the alignment on the side of the movable stage 14B as the
second wafer stage during the scanning exposure for the
wafer W1 on the side of the movable stage 14A as the first
wafer stage. Therefore, it is possible to obtain a high
throughput.

The two-dimensional positions, the yawing amounts, the

pitching amounts, and the rolling amounts of the movable

stages 14A, 14B are measured highly accurately by
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sliders 16B, 19B together wth the first novable stage 14A. The second
wafer W2 is placed on the novable stage 14B by the aid of a second sanple
base 15B for the purpose of the |Ileveling and the focusing. The second
novabl e stage 14B is also driven two-dinensionally, for exanple, in
accordance wth the |inear notor systen1so that the second novable stage
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The main body section of the laser interferometer on
the side of the wafer is fixed to an interferometer support
member 57 which is fixed to the bottom surface of the
support plate 53. The main body section of the laser
interferometer on the side of the reticle is fixed to an
interferometer support member 58 which is fixed to the
upper surface of support plate 53. The support plate 53 of
this embodiment is suppressed for the influence of the
external vibration by the aid of the variable mount
sections 52A to 52C (as for 52C, see Fig. 5). Therefore,
the position can be measured highly accurately by using the
laser interferometer.

Next, the arrangement of the reticle stage system of
this embodiment will be explained in detail below with
reference to Figs. 2 to 4.

Fig. 2(a) shows a plan view illustrating the support
plate 66 and the reticle stage system shown in Fig. 1, and

Fig. 2(b) shows a sectional view taken along a line AA

shown in Fig. 2(a). As shown in Fig. 2(a), the support
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measured by an unillustrated autofocus sensor. For exanple, the positions
of the novabl e stages 14A, 14B and the angles of inclination of the sanple
bases 15A, 15B are controlled on the basis of obtained neasured val ues.
The main body section of the |laser interferonmeter on the side of the wafer
Is fixed to an interferoneter support mnenber 57 which is fixed to the

pottom surfaeeeglcfNes SLRRN ! sRbBbEred by MenlPLA D00 PEEI L 0N RS | B8] aser

i nterferone on the SI rcle’is 0o an er onet er

SUppOr{ merpers 58 WGl hSolhXEdud0tIEor HPRELL SV T 86C QL SHBROLI Pl at e 53

The support pla I'STsuppr ssed uence of

the  SXternhoviDEGIAPne bYaLheeal So0lailly YACIAD € IRURL oSSELLONS.32A 1O

52C (as fo ore, position canPPe’feasar ed
9L ?zf:Jés;&étyag%sé%%%n#%fawﬁé%ngod FRERESRASE ol APRRBERAT ST
el o gLEEEEORe °df'5%%w%z?aﬁdzxﬁa%w 2ot %‘%5&5{%?%’%%#%%”0&“
Fig. 1, and <9 PVS sectlgnal % a &i e _AA shown
n'rig. a(ap ot THER Yo Randoln U8 BrElithCent fiari,r)
suppor ted ggi,a%tofhgﬁgpfg{ég% OLIIDE 88%50! EngOCHE SPeRS 8 2hFET98%

for the support plate 66 for allowing the exposure light

beam to pass therethrough is interposed in the non-scanning

direction (X direction). Both ends of the first Y axis

guide 71A are supported slidably in the Y direction

substantially in a non-contact state by the aid of air

bearings 82 (air pads, see Fig. 3) at the inside of two

frame-shaped holding members 73A, 74A which are fixed to

the bottom surface of the support plate 66 along the Y

axis. Both ends of the second Y axis guide 71B are also

supported slidably in the Y direction at the inside of

holding members 73B, 74B which are fixed to the bottom

surface of the support plate 66.

As shown in Fig. 2(b), sliders 72A, 72B are arranged
slidably in the Y direction by the aid of air bearings (air
pads) 75 along the Y axis guides 71A, 71B. The coarsely
movable stage 64 is arranged between the sliders 72A, 72B
by the aid of connecting members 77. Owing to this

arrangement, the coarsely movable stage 64 is movable

smoothly in the Y direction along the Y axis guides 71A,
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the regular triangle (actually having a shape approximate to an isosceles
triangle which is slender in the scanning direction (Y direction)). A pair
of slender rod-shaped Y axis guides 71A, 71B are arranged on the bottom
surface side of the support plate 66 so that the opening provided for the
support plate 66 for allow ng the exposure Iight beam to pass t her et hr ough
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coil provided on the side of the slider 72A. A Y axis

linear motor 76YB, which comprises a stator 76SB and a
rotator 76MB, is also attached to the second Y axis quide
71B and the slider 72B. The sliders 72A, 72B and the
coarsely movable stage 64 are driven in the Y direction
along the Y axis guides 71A, 71B by means of the two axes
of the Y axis linear motors 76YA, 76YB. During this
process, as shown in Fig. 2(a), the Y axis quides 71A, 71B
are also movable at the inside of the holding members 73a,
747, 73B, 74B. Therefore, the coarsely movable stage 64
and the sliders 72A, 72B, and the Y axis guides 71A, 71B
are moved in mutually opposite directions along the Y axis
so that the law of conservation of momentum is
substantially satisfied. Accordingly, other portions (for
example, the projection optical system PL and the wafer
stage system) are prevented from being exerted by the
influence of the vibration generated in the reticle stage
system during the scanning exposure.

Since the Y axis quides 71A, 71B are movable in the Y
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hung on the bottom surface side of the support plate 66. In order to drive
the coarsely novable stage 64 in the Y direction, as shown in Fig. 2(b), a
Y axis linear notor 76YA is constructed by a stator 76SA conprising, for
exanpl e, a permanent nagnet array provided on the side of the first Y axis
gui de 71A, and a rotator 76MA conprising a coil provided on the side of

and o rot aie eabkEn T 4 o2 PERF LR CONR odB ERa RS BECaPadt Rk Lng
o fven i (A€ Y UFY vt B0 e 04Eo S i Wik GRS Sade YRS L SxadREeof (e
hown 1 Fi 5" Stay Aeds Y ERLARRGES 7R onddy b BarEietotei O ar the
movabl e st AG8 B LaNG TRCOGPYRCEE Fike Y4h)  thiAERE SGSPErG PHRe S9A 71b
of “conser vaRAEHC o6 rERE TR ¢ St atB Rt Pl PUO 21k PecRadnebie AErymot hor

portions (for ,.exanpl rojectjon optical system PL and,the wafer
stage systeny e ﬁﬁ

e he
%F/%‘ﬁi%‘at?’r%n?%% Y HRITRESBTVERRS PRFELLARZ of the
i b [ dinth ticl t t duri t he. scanni ng
exposur o, SRET FRS WIBKTS £RF Be5EnINg ), RORBLABNS P The ¥ amis

guides 71A, 71B in the Y direction, are arranged at the
bottom surface of the support plate 66. Further, as shown
in Fig. 3 corresponding to a front view of Fig. 2(a), a
position-correcting linear motor 83YA, which is composed of
a stator 83SA and a rotator 83MA, is installed between the
first holding member 73A and the Y axis guide 71A. A
position-correcting linear motor 83YB, which is composed of
a stator 83SB and a rotator 83MB, is installed between the
second holding member 73B and the Y axis gquide 71B. When
the positions of the Y axis guides 71A, 71B measured by the
linear encoders 85A, 85B are gradually deviated, the
positions of the Y axis guides 71A, 71B can be moved to
approximately central portions in the movable ranges in the
Y direction by using the position-correcting linear motors
83YA, 83YB.

With reference to Fig. 2(a), the rectangular flat
plate-shaped finely movable stage 63, which is slender in
the Y direction, is arranged at the inside of the

rectangular frame-shaped coarsely movable stage 64. The
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direction, it is feared that the position may be gradually deviated during
the process in which the scanning exposure is continuously perfornmed. In
order to correct the deviation, as shown in Fig. 2(a), linear encoders 85A,
85B based on the non-contact system such as the nmagnetic system or the
phot oel ectric system which serve as position nmeasuring units for measuring
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As shown in Fig. 2(b), the finely movable stage 63 is
placed movably two-dimensionally by the aid of the air
bearings on the guide surface 62a of the reticle base 62.
Openings for allowing the exposure light beam to pass
therethrough are formed at bottom surface portions of the
finely movable stage 63 corresponding to the reticles R1,
R2. Further, as shown in Fig. 2(a), two X axis actuators
78XA, 78XB, which are displaceable in the X direction in
accordance with the non-contact system by using the
electromagnetic force based on, for example, the EI core
system, the system based on the use of the Lorentz's force,
or the small-sized linear motor system, are installed
between the inner surface of the coarsely movable stage 64
in the +X direction and the side surface of.the finely
movable stage 63 in the +X direction. A Y axis actuator
78Y, which is displaceable in the Y direction in accordance

with the non-contact system by using the electromagnetic

force in the same manner as described above, is installed
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34 two reticles Rl, R2 are placed on the finely novable stage 63 in the
scanning direction. Each of the reticles R, R2 is held, for exanple, by
means of vacuum attraction by the aid of an unillustrated reticle hol der
section. Therefore, the reticle stage systemof this enbodi nent can be
also referred to as "doubl e-hol der systeni. The reticle stage system

Toubl o rerret gudh 8¢ PR BLERCELECCBERRIAER oy dB1 2 StAle 41 ie 63
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of the finel nmovabl e stage 63.in the +X direg¢tion. A Y axis actuator
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In this embodiment, the finely movable stage 63 is

driven in the X direction, the Y direction, and the

direction of rotation relatively with respect to the

coarsely movable stage 64 by using the two X axis actuators

78XA, 78BXB and the one Y axis actuator 78Y. The position

of the coarsely movable stage 64 in the Y direction is

measured by a first reticle Y axis interferometer 79 which

is composed of a laser interferometer arranged on the

bottom surface of the support plate 66. During this

process, especially, the position of the coarsely movable

stage 64 in the X direction is not necessarily measured,

because it is fixed. Further, a slender movement mirror

80X is fixed to the side surface of the finely movable

stage 63 in the X direction. A reticle X axis

interferometer 81X, which is composed of a laser

interferometer, is arranged so that it is opposed to the

movement mirror 80X. A measuring beam is radiated from the

reticle X axis interferometer 81X onto the movement mirror
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force in the sane manner as descri bed above, is installed 35 between the
I nner surface of the finely novable stage 64 in the +Y direction and the
side surface of the finely novable stage 63 in the +Y direction. The
actuator based on the EI core systemis an actuator which is capabl e of
maki ng rel ative displacenent at high rigidity by pushing/pulling a plate

made of a MREACt | £ JBIDET: {Ln  YPELROM )by Ukl & SELEOMBYNEL SchOCK udi Ng

coi |l s wound ar oun aped cores |spos nth
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In this embodiment, the finely movable stage 63 is
driven with the three degrees of freedom (the X direction,
the ¥ direction, and the direction of rotation about the 2
axis) with respect to the coarsely movable stage 64.
However, the finely movable stage 63 may be driven with
four or more degrees of freedom (six degrees of freedom at
the maximum). For example, the finely movable stage 63 may
be driven with respect to the coarsely movable stage 64 by
adding, to the three degrees of freedom described above; at
least one of the Z direction, the direction of rotation
about the X axis, and the direction of rotation about the Y
axis.

Fig. 4 shows a plan view illustrating the finely
movable stage 63 and the reticle base 62 shown in Fig. 1.
As shown in Fig. 4, the reticle base 62 is stably supported
by the three variable mount sections 61A to 61C which are
arranged approximately at the apexes of the regular
triangle (actually having a shape approximate to an

isosceles triangle which is slender in the scanning
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novenent mrror 80X. A neasuring beamis radiated fromthe reticle X axis
interferoneter 81X onto the novenent mrror 36 80X. The position of the
finely novable stage 63 in the X direction is nmeasured by the reticle X
axis interferoneter 81X The reticle interferoneters 79, 81X nmeasure the
positions of the coarsely novable stage 64 and the finely novable stage

63, f t ' ] t sh fixed t
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of rotation about the.Y xis. Fig. 4 shows a plan viewillustrating the
finely nnV%ﬁ?%F%ﬁ%gﬁl%%tZR%PWhe f&ﬂi%?%ﬁ%ﬁs%u SYRWMPFERERE MIIrQES shown

in Fig. A4, e retjcle base. 62 . is stably_ supported by the three varjable
nDuntgseCti%E%A61é©¥% LS eqd a2 prgdet£¥hlned spgélng distance 1in

the X direction on the side surface of the finely movable
stage 63 in the -Y direction. Measuring beams are radiated
onto the movement mirrors 80YA, 80YB from second reticle Y
axis interferometers 81YA, 81YB composed of external laser
interferometers. The position in the Y direction and the
angle of rotation (yawing amount) of the finely movable
stage 63 are measured by the reticle Y axis interferometers
81YA, 81YB. For example, the reticle Y axis
interferometers 81YA, 81YB also measure the position of the
finely movable stage 63 on the basis of reference mirrors
(not shown) fixed to the side surface of the projection
optical system PL.

With reference to Fig. 4, the optical axis (measuring
axis) of the reticle X axis interferometer 81X passes
through the optical axis AX of the projection optical
system PL disposed at the center of the illumination area
8R. The center line (symmetrical axis) of the optical axes
of the two reticle Y axis interferometers 81YA, 81YB also

passes through the optical axis AX. Accordingly, the
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arranged approximately at the apexes of the regular triangle (actually
havi ng a shape approximte to an isosceles triangle which is slender in
the scanning 37 direction SD (Y direction)). An opening 62b (see Fig. 3)
for allow ng the exposure |light beamto pass therethrough is forned in an
area of the reticle base 62 on the bottom surface side of the finely

movabl e Stggfo?%c% off ex%%s@fga??gﬁfg udnid! 8H%9F6é9@da%§$§8€$£€ Q@%ent
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projection Pg igfe Y axis interferometers 81YA, 81YB and the reticle X
axis interferometer 81X, the at least one interferometer is
constructed to radiate one more measuring beam separated
from the measuring beam in the Z direction onto the
movement mirror of the finely movable stage 63 so that the
amount of inclination of the finely movable stage 63, i.e.,
at least one of the amount of rotation about the X axis
(pitching amount) and the amount of rotation about the Y
axis (rolling amount) is measurable on the basis of the
measured values corresponding to the two measuring beams
respectively. A position-detecting system (for example, an
autofocus sensor on the reticle side) may be further
provided to detect the position of the pattern plane of the
reticle in the Z direction, if necessary.

Next, Fig. 3 shows a state in which the support plate
66, on which the coarsely movable stage 64 is hung, is
deviated upwardly as starting from the state shown in Fig.

1. With reference to Fig. 3, when the reticle stage system

of this embodiment is assembled, for example, then the
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system PL di sposed at the center of the illumnation area 8R The center
line (symmetrical axis) of the optical axes of the two reticle Y axis
interferoneters 81YA, 81YB al so passes through the optical axis AX
Accordingly, the 38 projection exposure apparatus is constructed such that
any neasurenent error (Abbe error) is not generated for the position in

the X directipl.AddpLhe drdigestiom pvenahen, e (1pely aoyaphe stage 63

is rotated T0 sone exte S dés e neasuring beam and

t he pattergegifgﬁsoélﬂhforgiéglgngut?%%ffég%gg¥%9%§ e!gtaégggéifg to the z

direction concerning at leas ne" of axisi eroneters
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of the retéglg éé%i@fo% ggﬁefﬁéfgétéé Q§C€£§95Xt chain lines in Figq.

3 so that the finely movable stage 63 is included at the

inside of the coarsely movable stage 64. Subsequently, the

X axis actuators 78XA, 78XB and the Y axis actuator 78Y

shown in Fig. 2 are attached. Thus, it is possible to

efficiently assemble the reticle stage system.

Fig. 6 shows a control system for the reticle stage

system of this embodiment. With reference to Fig. 6, a

synchronous control system 92 is connected to a main

control system 91 which is composed of a computer for

collectively controlling the operation of the entire

apparatus. A reticle stage control system 93 for

controlling the operation of the reticle stage system and a

wafer stage control system 94 for controlling the operation

of the wafer stage system are connected to the synchronous

control system 92. The synchronous control system 92

supplies, for example, various pieces of timing information

so that the operations of the reticle stage control system

93 and the wafer stage control system 94 are synchronized
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Next, Fig. 3 shows a state in which the support plate 66, on which the
coarsely novable stage 64 is hung, is deviated upwardly as starting from
the state shown in Fig. 1. Wth reference to Fig. 3, when the reticle
stage system of this enbodinent is assenbled, for exanple, then the 39
reticle base 62 is firstly fixed on the variable nmount sections 61A to

61C, and thﬁi%%”&ééh?ﬁﬁﬁ?tid@ffﬁ @ﬁe!§caﬁégﬁ§d$€§?§€ﬁ%r§ﬁé8£e Qgse 62.

Concurrently erew axrs qgui des coarsely novabl e

stage 64, 39%?tf5f§%ffn q&ggﬁsc$ﬁ€r8#t$z$ggptglthe bott om surface side of

t he suppor ate he positional onship_as shown in Fig. 2.
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of the retigﬁg figgfysMg$gglgngt§ge 63 measured by the reticle X axis

interferometer 81X are supplied to a position-detecting

system 95. Further, the Y coordinates of the Y axis guides

71A, 71B measured by the linear encoders 85A, 85B are also

supplied to the position-detecting system 95. The

position-detecting system 95 supplies the measured values

to the main control system 91 via the synchronous control

system 92.

The respective operations of the Y axis linear motors

76YA, 76YB for driving the coarsely movable stage 64 in the

Y direction, the X axis actuators 78XA, 78XB and the Y axis

actuator 78Y for relatively driving the finely movable

stage 63 with respect to the coarsely movable stage 64, and

the position-correcting linear motors 83YA, 83YB for

driving the Y axis guides 71A, 71B are controlled by a

driving system 96. During the scanning exposure in which

the finely movable stage 63 is scanned at the constant

velocity in the scanning direction SD (Y direction), the

main control system 91 supplies the information on the
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waf er stage control system 94 for controlling the operation of the wafer
stage system are connected to the synchronous control system 92. The
synchronous control system 92 supplies, for exanple, various pieces of
timng information so that the operations of the reticle stage control
system 93 and the wafer stage control system 94 are synchronized 40 with

cach other SHELLD KAeioRANMARS EDOPMLEUVELodley gpniaglepletye i
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movabl e target positions of the Y axis guides 71A, 71B in the Y

direction.

Corresponding thereto, the position-detecting system

95 detects the errors of the position and the velocity of

the finely movable stage 63, and for example, the

positional discrepancy amount of the finely movable stage

63 from the center of the movable range with respect to the

coarsely movable stage 64. The Y axis linear motors 76YA,

76YB and the actuators 78XA, 78XB, 78Y are driven by the

aid of the driving system 96 so that the errors and the

positional discrepancy amount are included in allowable

ranges. Accordingly, the finely movable stage 63 and the

reticles R1l, R2 disposed thereon are scanned at the

constant velocity in the +Y direction or the ~Y direction.

Further, the position is corrected so that synchronization

error is corrected, if necessary. During this process,

when the coarsely movable stage 64 and the finely movable

stage 63 are moved in the Y direction with a momentum PRY1,

the Y axis guides 71A, 71B are moved in the opposite
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stage 63 with respect to the coarsely novabl e stage 64, and the
position-correcting linear notors 83YA, 83YB for driving the Y axis guides
71A, 71B are controlled by a driving system 96. During the scanning
exposure in which the finely novable stage 63 is scanned at the constant
velocity in the scanning direction SD (Y direction), the main control

system 91 &%i%éf?bﬁhﬁléﬁfﬁgﬁ?ﬁEQ SQQR%g t &¥%argp& éfth anq the target

vel ocity of I'nely” nova age e p05| ectlng system
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direction by the finely movable stage 63. Therefore, the
positions of the Y axis guides 71A, 71B are constant in
average. However, for example, when the operation is
migrated from the reticle R1 to the reticle R2, or when the
reticle alignment is performed, it is feared that the Y
axis guides 71A, 71B may be gradually moved in the Y
direction, and they may be excluded from the movable range.
In such a case, for example, the exposure can be
continuously performed by correcting the positions of the Y
axis guides 71A, 71B by using the position-correcting
linear motors 83YA, 83YB by the aid of the driving system
96 before the start of the scanning exposure or during the
period of migration to the exposure for the next shot area
on the wafer (between the shots).

With reference to Fig. 2(a), for example, when the
pattern of the first reticle Rl is transferred onto the
wafer, the scanning is performed with the finely movable
stage 63 in accordance with the reciprocating motion so

that the illumination area 8R traverses across the reticle
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ranges. Accordingly, the finely novable stage 63 and the reticles Rl, R2
di sposed thereon are scanned at the constant velocity in the +Y direction
or the -Y direction. Further, the position is corrected so that

synchroni zation error is corrected, if necessary. During this process,
when the coarsely novabl e stage 64 and the finely novable stage 63 are

e moved |G 1 Re SHOETTL 3 T et et { oot Che PR En ok O
conser vat | v oFY rRehl uihBiih e efHEEH EETERE Bddhnd Fel Bt e'ry to
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I
correctingq¢ﬂ€£%€%??i%ﬂ th r%&Féoﬁu eI 1B by using the

pOS|t|0n'CQ£é§§% fggly, for example, even when the double exposure is

performed with the patterns of the reticles R1, R2, then
little period of time is required to make migration from
the reticle Rl to the reticle R2, and the exposure is
performed at a high throughput.

As described above, in the reticle stage system of the
projection exposure apparatus of this embodiment, only the
finely movable stage 63 is placed on the reticle base 62.
All of the coarsely movable stage 64, the Y axis linear
motors 76YA, 76YB, and other components for driving the
finely movable stage 63 are hung on the support plate 66
disposed thereover. That is, the driving units for driving
the finely movable stage 63 on the reticle base 62 make no
contact with the reticle base 62 at all. Therefore, there
is little influence, on the finely movable stage 63, of the
vibration generated by the driving units such as the Y axis
linear motors 76YA, 76YB. Thus, the high exposure accuracy
is obtained. Even when the scanning velocity is increased,

the influence of the vibration is not increased.
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|l i near notors 83YA, 83YB by the aid of the driving system 96 before the
start of the scanning exposure or during the period of mgration to the
exposure for the next shot area on the wafer (between the shots). Wth
reference to Fig. 2(a), for exanple, when the pattern of the first reticle
Rl is transferred onto the wafer, the scanning is perforned with the
finely nov accordance wt eci procating notion so
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enbodi nent, only the finely povabl e, stage 63 is glaced on the reticle base

62. Al of S¥BRSLERArQFY AV abf cOREALREBA, AhedS§sGKiReH| RRQye, no load
of large weight is applied to the reticle base 62 of this

embodiment, and there is little influence of vibration as
well. Therefore, for example, the reticle base 62 may be
supported by the support plate 58 for the projection
optical system PL shown in Fig. 1 by the aid of a support
member (corresponding to, for example, the projections 60Aa,
60B shown in Fig. 1). 1In this arrangement, it is desirable
that the variable mount sections 61lA to 61C as described
above are provided between the support member and the
reticle base 62 or between the support member and the
support plate 53. This arrangement also provides the
following advantages. That is, no harmful influence of
vibration or the like is exerted on the projection optical
system PL. The spacing distance between the reticles R1,
R2 and the projection optical system PL is maintained more
stably. For example, it is unnecessary to provide the
autofocus sensor on the reticle side for measuring the
spacing distance between the reticles R1, R2 and the

projection optical system PL in the Z direction.
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notors 76YA, 76YB, and ot her conponents for driving the finely novable
stage 63 are hung on the support plate 66 disposed thereover. That is, the
driving units for driving the finely novable stage 63 on the reticle base
62 make no contact with the reticle base 62 at all. Therefore, there is
little influence, on the finely novable stage 63, of the vibration

gener ated by the%gélyépgcfglééasgcg ggeére Y'?XIS aL wh%%r$%%6 A,

76YB. Thus, the h™ eXxposure a cuTH I ne canni ng
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used. For example, with reference to Fig. 3, the air

bearing (air pad) 82 is used as the buffering member when

the Y axis guide 71A, 71B is held. A magnetically floating

type bearing may be used for the buffering member.

Further, for example, a mechanical bearing such as a ball

bearing may be used for the buffering member, because the

vibration of the Y axis guide 71A, 71B is not directly

transmitted to the finely movable stage 63.

In the embodiment described above, the law of

conservation of momentum is satisfied by using the Y axis

guide 71A, 71B as the counter mass. Another arrangement is

also available. That is, for example, the law of

conservation of momentum may be satisfied by providing

another counter mass separately from the Y axis guide 71A,

71B. Further, in place of the system in which the driving

reaction force is offset by satisfying the law of

conservation of momentum, for example, another column

separate from the first columns 59A to 59C may be fixed on
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above are provided between the support nenber and the reticle base 62 or
bet ween the support nenber and the support plate 53. This arrangenent al so
provi des the follow ng advantages. That is, no harnful influence of
vibration or the like is exerted on the projection optical systemPL. The
spaci ng di stance between the reticles R, R2 and the projection optical
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Further, for-exanple, a nechanical bearing such as a ball bearing may be

rin r
used for the bufﬁg&{,gaqgggfbd Rggafggtéffing the projection optical

system PL of the projection exposure apparatus of this
embodiment will be explained in detail below.

Fig. 5 shows a plan view illustrating the support
plate 53 on which the projection optical system PL shown in
Fig. 1 is installed. With reference to Fig. 5, the support
plate 53 is placed on the variable mount sections 52A to
52C which are arranged approximately at the apexes of the
regular triangle. The U-shaped cutout 53a is formed on the
side in the -Y direction of the support plate 53. The
three driving elements 56 are arranged at intervals of
equal angles around the cutout 53a. When the projection
optical system PL of this embodiment is installed to the
support plate 53, the following procedure may be adopted.
That is, the projection optical system PL equipped with the
flange 54 is inserted through the open end of the cutout
53a. After that, the flange 54 is placed on the driving
elements 56. Subsequently, the cover 55 is screw-fastened

so that the open end of the cutout 53a is covered
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vibration of the Y axis guide 71A, 71B is not directly transmtted to the
finely novabl e stage 63. In the enbodi nent descri bed above, the | aw of
conservation of nomentumis satisfied by using the Y axis guide 71A, 71B
as the counter mass. Another arrangenent is also available. That is, for
exanple, the | aw of conservation of nmonmentum may be satisfied by providing
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ol um’ sep2ratefY Sre el PEAE BMeRre Ron ToF 5%9% b b FeBhen 46 ¢ he
base plated&%lg{e£+88%h}s 20 u1#33t€5 L9 b rOV|€ EGECY¥%E§¥%$§th%ﬂcolunn

may be use 0 apply e for |ng erat ed

b| 63 h |
movabl e staReron 13 fheh i AR eSS e%féggg%f’afgﬁﬁtep??ﬁ‘%‘?@fgﬂ%vamfe
h le b 62 hod
?ngglF?ngt?ﬁ%égﬁ%ée%?P%S§%$§fc ren 62 Pet %YGP%JE%T?%ﬁdEX%B u?e o
f d d | bel Fi
howsa. ol oS RGP IFFOLCR GOP RIS Eh S%abﬁrapfff B %3 Sk rntrm e °

proj ection o tical igsteanL showmn in Fig. | isinstalled. Wth reference

to Fig. 5 STHECShpp

As described above, in the projection exposure
apparatus of this embodiment, the support plate 53 is
placed on the variable mount sections 52A to 52C, and the
driving mechanism for the finely movable stage 63 of the
reticle stage system is arranged on the bottom surface side
of the support plate 66 disposed thereover. There is no
obstacle in the vicinity of the upper end of the projection
optical system PL. Therefore, an advantage is obtained
such that the projection optical system PL is easily
attached and detached. When the projection optical system
PL is of the normal cylinder type, the attachment and the
detachment are performed more easily by adopting the
arrangement as described above.

The projection exposure apparatus of the embodiment of
the present invention can be produced by assembling the
reticle stage system and the wafer stage system composed of
a large number of mechanical parts, optically adjusting the
projection optical system PL composed of the plurality of

lenses, installing the projection optical system PL to the
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plate 53 is placed on the variable nount sections 52A to 52C which are
arranged approximately at the apexes of the regular triangle. The U shaped
cutout 53a is formed on the side in the -Y direction of the support plate
53. The three driving elenents 56 are arranged at intervals of equal
angl es around the cutout 53a. Wen the projection optical system PL of

this e”bOdiS@Q%oiéd%g§%§!$§dh%§dF§8r§§gﬂg§%}%@%aé&e?§ 1t j$8£+8M€”9

procedure may be a T at i i onoptlcal-system PL
Saa. arter (hat Sxatb PR RechTie BAEERERE ol o Fr RETLFRRLPE Sbug o
cutout 53a TEetBEATRET P el e R TR ERTR  RR B e PSR or e peore
ool et 100 oBRLLERLs V8 SBLCAd, FEIRLSLeRs oI e o oyt om
cover 55 SR U TRove, CamecTe Rtk a1 ack ot BpeT RGPS SYer M MIRAy be taken
out fromthe ci Qu 53a. Asagescrib bove iQ. Qe QEO'ectio exposure
appar at us of th?@ BhbotiRbRPa AR @hﬁgo ¢ PrATVESNi§ ﬁ*ﬁﬂ%ﬁ gﬂ %ﬂ%
var Labl o 1opnk, 95641 S0EncPd b0 RS, pERGeLlCqod LAY FRShaNT St for the
bOtt0n1surf§g£igég§uctor device based on the use of the projection
exposure apparatus of this embodiment.
Fig. 7 shows exemplary steps for producing a
semiconductor device. In Fig. 7, the wafer W is firstly
produced, for example, from silicon semiconductor. After
that, photoresist is applied onto the wafer W (step S10).
In the next step S12, the reticle Rl shown in Fig. 2(a) is
moved to the position under the illumination area so that
all of the shot areas SE on the wafer W are subjected to
scanning exposure with a pattern (indicated by the symbol
A) on the reticle R1. Subsequently, in the step S14, a
predetermined pattern is formed on the respective shot
areas SE on the wafer W by performing, for example, the
development, the etching, and the ion implantation.
Subsequently, in the step S16, the photoresist is
applied onto the wafer W. 1In the step S18 to be performed
thereafter, the reticle R2 in place of the reticle R1 shown

in Fig. 2(a) is moved to the position under the

illumination area so that the respective shot areas SE on
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of the support plate 66 disposed thereover. There is no obstacle in the
vicinity of the upper end of the projection optical system PL. Therefore,
an advantage is obtained such that the projection optical systemPL is
easily attached and detached. Wen the projection optical system PL is of
the normal cylinder type, the attachnment and the detachnent are perforned
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with reference to Fig. 7 for ap exanple of the process for producing a
sem conduct YT 83° bR eH1on"? %rdge of the projection exposure apparatus
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pattern formation step described above (step S16 to step
S20) are repeated in a necessary number of times required
to produce a desired semiconductor device. For example,
the dicing step (step S22) for separating one by one the
respective chips CP on the wafer W, the bonding step, and
the packaging step (step S24) are performed. Thus, the
semiconductor device SP as a product is produced.

In the embodiment described above, the present
invention is applied to the projection exposure apparatus
based on the scanning exposure system. However, the
present invention is not limited thereto. The present
invention is also applicable to the projection exposure
apparatus of the full field exposure type such as those
based on the step-and-repeat system. In such a case, the
magnification of the projection optical system is not
limited to the reduction system, which may be either the 1
x magnification system or the magnification system. As for
the projection optical system, when the far ultraviolet ray

such as the excimer laser is used, it is desirable to use,
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produced, for exanple, fromsilicon sem conductor. After that, photoresist
Is applied onto the wafer W(step S10). 1In the next step S12, the reticle

R1 shown in Fig. 2(a) is noved to the position under the illum nation area
so that all of the shot areas SE on the wafer Ware subjected to scanning
exposure with a pattern (indicated by the synbol A) on the reticle R.

Subsequent | yo 4N A\ SLEP 1ilder fa1 PrEYRLELH DEC Pl LEL Nl s {or o on the

respective shot ~areas e wafer y pertormng, *Tor exanple, the
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the step qué:iqg exanpl e, the devel opnent, the etching, and the ion
inplantatidﬁ %.% %ﬁ??o YEPor the wafer W Thus, a predeterm ned pattern

is formed on the respectiyve shot areas on the wafer W_The steps ranging
fromthe exposuﬁ%gggg Tt o PRSP AT or Y ke R ohS sTEpt %%?Fi%d above (step

510 10 PansPRIALE LGREALECAL & 1CSPFIY MBS, O ol IES LEWALEY 10
on the proximity system, the exposure apparatus based on
the use of the exposure light beam of the X-ray such as the
hard X~ray and the EUV light beam in the soft X-ray region,
and the exposure apparatus based on the use of the exposure
light beam of the charged particle beam (energy beam) such
as the electron beam and the ion beam. When the X-ray is
used, for example, the reflecting system may be used for
the projection system (especially in the case of the EUV
light beam, the reflecting type projection system is used,
and one of the reflecting type is also used for the
reticle). When the electron beam is used, an electronic
optical system composed of an electronic lens and a
deflector may be used as the projection system (optical
system). It is needless to say that the optical path,
through which the electron beam passes, is in a vacuum
state. Further, when the electron beam is used, it is
possible to use, as an electron gun, lanthanum hexaboride
(LaBs) or tantalum (Ta) of the thermionic emission type.

The way of the use of the exposure apparatus is not
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the dicing step (step S22) for separating one by one the respective chips
CP on the wafer W the bonding step, and the packaging step (step S24) are
performed. Thus, the sem conductor device SP as a product is produced. In
t he enbodi nent descri bed above, the present invention is applied to the
proj ecti on exposure apparatus based on the scanni ng exposure system

ovever | UheinLEREDS LAYCOLLO0LS Alaldfiid SbL sk g dhe R esen

invention is also applica O] ecti on ‘expo ppar at us of the
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based on the cata-dioptric sysiemor the. reflecting system Further, the
prosent | nVEHRTBIES SRTTEIEntTy BRRIRS LoBI BAEviRe R GRSt cEhe
based on {hEtetaREiRe eBbsired I TironteRtRe e MR e as R
magnetic head, and the DNA chip.

Further, when the linear motor is used for the wafer
stage system and/or the reticle stage system, the movable
stage may be held in accordance with any system including,
for example, the air-floating type based on the use of the
air bearing and the magnetically floating type. Further,
the stage may be of the type in which the stage is moved
along the guide, or of the guide-less type in which the
guide is not provided.

As described in Japanese Patent Application Laid-Open
No. 8-166475 (corresponding to United States Patent No.
5,528,118), the reaction force, which is generated by the
movement of the wafer stage, may be mechanically released
to the floor (ground) by using a frame member. Similarly,
as described in Japanese Patent Application Laid-Open No.
8-330224 (corresponding to United States Patent No.

6,020,710), the reaction force, which is generated by the

movement of the reticle stage, may be mechanically released

to the floor (ground) by using a frame member.
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hard X-ray and the EUV |ight beamin the soft X-ray region, and the
exposure apparatus based on the use of the exposure |ight beam of the
charged particle beam (energy beam such as the electron beamand the ion
beam When the X-ray is wused, for exanple, the reflecting systemnay be
used for the projection systen1(especial|y in the case of the EUV [ight
beam the reflec pe: proj eclli d_on f
reflecting type %%PQ?%% u%@dg#g é+ﬁ8df n$é§°93% gv%fe€¥$on£ eam i s
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and the D“miggéglled on the base plate 12, for example, the wafer base

it

13 may be hung on the support plate 53 by the aid of the
column, or the base plate 12 may be supported by the
variable mounts 52A to 52C. 1In addition thereto or singly,
in place of the vibration-preventive pedestals 11A to 11C,
for example, the wafer base 13 and the second columns 514,
51B may be supported by mutually different vibration-
preventive pedestals respectively on the floor 1 or the
base plate 12.

It is a matter of course that the present invention is
not limited to the embodiments described above, which may
be embodied in other various forms within a range not
deviating from the gist or essential characteristics of the
present invention. All of the contents of disclosure of
Japanese Patent Application No. 11-358203 filed on December
16, 1999 including the specification, claims, drawings, and
abstract are quoted and entirely incorporated into this

application.
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Further, when the linear nmotor is used for the wafer stage system and/or
the reticle stage system the novable stage may be held in accordance with
any systemincluding, for exanple, the air-floating type based on the use
of the air bearing and the magnetically floating type. Further, the stage
may be of the type in which the stage is noved along the guide, or of the
gui de-less type in which the guide is not provided. As described in

Japanese Patent Application Lhaypdrsaranr, Neprdch®4 4Ty corresponding to
United States Patent No. 5,528,118), the reaction force, which is

generated by the anenent of the wafer stage, may be nechanically rel eased
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limted to ar rangenent ace waf er “basé
movable stage is placed. Therefore, the movable stage can

be controlled highly accurately at a high velocity without
increasing the load on the base member. Further, the
influence of the vibration from the driving unit for the
coarsely movable stage is mitigated, and thus the high
exposure accuracy is obtained.

According to the second exposure method and the
exposure apparatus corresponding thereto, the first movable
stage (reticle stage) and the second movable stage (wafer
stage) are indirectly coupled to one another by the aid of
the attitude control member for which the rigidity can be
increased relatively highly. Therefore, the vibration
having the low frequency is not transmitted to the two
movable stages independently. Thus, the high exposure
accuracy is obtained.

Therefore, the device having the high function, which is
excellent, for example, in the pattern faithfulness such as
the line width accuracy, can be mass-produced by performing

the exposure for the pattern for the device by using each
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installed on the base plate 12, for exanple, the wafer base 13 may be hung
on the support plate 53 by the aid of the colum, or the base plate 12 may
be supported by the variable nmounts 52A to 52C. In addition thereto or
singly, in place of the vibration-preventive pedestals 11A to 11C, for
exanpl e, the wafer base 13 and the second colums 51A, 51B may be
supported by y_ di n I LQn- . pr ny. | d .
respectively gﬁkrﬁﬁéf?%%é£§£§r£?§%95€ggggp?gtEH§2§£¥$eﬁ§ gﬁggﬁﬁé?nbf course
that the present invention is not limted to the enbodi nents descri bed
above, which may be enbodied in other various forns within a range not
deviating fromthe gist or essential characteristics of the present
invention. Al of the contents of disclosure of Japanese Patent
Application No. 11-358203 filed on Decenber 16, 1999 including the
specification, clains, drawi ngs, and abstract are quoted and entirely
incorporated into this application. 53 I NDUSTRI AL APPLI CABI LI TY According
to the first exposure nmethod and the exposure apparatus correspondi ng
thereto, the coarsely novable stage (second novabl e nenber), which is
provided to drive the novable stage (first novable nenber), is out of
contact with the base nenber (reticle base) on which the nopvable stage is
pl aced. Therefore, the novabl e stage can
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be controlled highly accurately at a high velocity without increasing the
| oad on the base menber. Further, the influence of the vibration fromthe
driving unit for the coarsely novable stage is mtigated, and thus the
hi gh exposure accuracy is obtained. According to the second exposure

met hod and the exposure apparatus corresponding thereto, the first novable
stage (reticle stage) and the second Eﬁﬁyﬁgastage (wafer stage) are
indirectly coupled to one another by the aid of the attitude control

menber for which the rigidity can be increased relatively highly.
Therefore, the vibration having the low frequency is not transmtted to

the two novabl e, stag L hdependen .2 Thus, the high_exposure . accuracy is

obt ai ned. Theref%fe, ?%eéﬁ%gg%ﬁgﬂﬁé+%%dt %rh?ﬁgo?hﬂgt?o%,c%ﬂ?cﬁb?gcg
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t
met hod char act erPZRRRHYIE oApP R EF BEMBFE pAPF ng BOBA aF 4Whych fBvabl e

stage which is
9 arranged movably on the base member and on which the first

object is placed; and
driving the movable stage in a predetermined direction

without being in contact with the base member.

2. The exposure method according to claim 1,
characterized in that:

a guide member is arranged over the base member; and

the movable stage is driven in the predetermined
direction along the guide member in a state in which law of

conservation of momentum is substantially satisfied.

3. An exposure apparatus for exposing a second
object with an exposure light beam via a pattern of a first
object, the exposure apparatus characterized by comprising:

a base member;

a movable stage which is arranged movably on the base
member and on which the first object is placed; and

a coarsely movable stage which drives the movable

stage in a predetermined direction without being in contact
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arranged novably on the base nenber and on which the first object is

pl aced; and driving the novable stage in a predeterm ned direction wthout
being in contact with the base nenber. 2. The exposure nmethod according to
claim1l1, characterized in that: a guide nenber is arranged over the base
menber; and the novable stage is driven in the predetermned direction

al ong the i I te in which law of conservation of nonentum
%%ﬂf {'i?é‘bﬁ%é 'e}géamtgéla

i s substan y satisTti An exposure apparatus for exposing a second
object with an exposure |light beamvia a pattern of a first object, the

exposure apparatus characterized by conprising: a base nenber; a novable
stage which is afran deanablqgon the b on. which the first

o 2se nenQ&r and

obj ect is placed;® and COH LT noREBT 2 %?a@ﬁ??%n%%ﬁd??v%%a%%e trovabl e
stage in a predeterm ne dirPction W t hout being in contact 56 with the
base menberSPIATHRE BRSOV et Wb AT 5t CXBREEH M hg to claim 3, characteri zed
by further conprising, a i de er,which is arranged over the base
nenber; and a dr?vgqé?%wW%h dﬁﬁﬂg?vé§ ?ﬂﬁa%%%$s%Y QPSS AFEOEH ¢ he
predeterniqg%idirection al ong the gui de nenber.

a driving unit which drives the coarsely movable stage

in the predetermined direction along the guide member.

5. The exposure apparatus according to claim 3,
characterized in that:

the first object and the second object are
synchronously scanned in the predetermined direction when
the second object is exposed; and

the guide member is moved in an opposite direction to
the predetermined direction so that law of conservation of
momentum is substantially satisfied when the coarsely
movable stage is driven in the predetermined direction by

the aid of the driving unit.

6. The exposure apparatus according to claims 3, 4
or 5, characterized by further comprising:

a first measuring unit which measures a position of
the coarsely movable stage in the predetermined directioﬁ;

a second measuring unit which measures a two-

dimensional position of the movable stage; and
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5. The exposure apparatus according to claim3, characterized in that: the
first object and the second object are synchronously scanned in the
predeterm ned direction when the second object is exposed; and the guide
menber is noved in an opposite direction to the predeterm ned direction so
that | aw of conservation of nonentumis substantially satisfied when the

coarsely movablg, slageaisy dLhyeR Finile REsdetendinedagisection byo_the

aid of the driving uni e exposu appar atus accordi ng s 3, 4
or 5, chara ' r r I S| Ng; i asuring unit which
nmeasures a %%@%%%%%n%¥l§Eﬂébﬁogggggétn%@gB?% é?é%%e¥§ ﬁﬁ%a%?%d%tﬁgﬁfned
direction; a second neasuring unit which neasures a two di nensi onal
position of the novable stage; and 57 an actuator which finely noves the

bl di [ | ] ith b . bl t
7 The. exposur o abpar M MCBIER PR }%é‘%’?%%lzn%?’@é,sgi%aﬁi?gr red in
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direction on the movable stage.

8. An exposure apparatus for exposing a second
object with an exposure light beam passing through a first
object, the exposure apparatus characterized by comprising:

a first movable member which holds one of the first
object and the second object and which is arranged on a
first base member; and

a second movable member which is arranged on a second
base member different from the first base member and which

is used to drive the first movable member.

9. The exposure apparatus according to claim 8,
characterized in that the first movable member is coupled

to the second movable member in a non-contact manner.

10. The exposure apparatus according to claim 8,
characterized in that the first movable member has its
degrees of freedom of a number which is larger than that of

the second movable member.
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a first novabl e nmenber which holds one of the first object and the second
obj ect and which is arranged on a first base nenber; and a second novabl e
menber which is arranged on a second base nenber different fromthe first
base menber and which is used to drive the first novable nenber. 9. The
exposure apparatus according to claim8, characterized in that the first
novabl e nmenber is coupled to the second novable nenber in a non-contact
manner. 10. The exposure apparatus according to claim8, characterized in

h he fi bl ' f.f f. nber which
<l arger than (REt oi"freXcenthn At Eohotnerto LhS TS Hhaul JCUL " ¢
' l.al M 10 h terized by.furth '
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relatively @Egggeéggdseco d anagée menber with respect to the second base
i 56

menber, wherein - at l'eas %?d%? of "t he second actuator is provi ded on

t he second base nmenber. 13. The exposure apparatus according to any one of

12. The exposure apparatus according to claim 11,
characterized by further comprising:

a second actuator which relatively moves the second
movable member with respect to the second base member,
wherein:

at least a part of the second actuator is provided on

the second base member.

13. The exposure apparatus according to any one of
claims 8 to 12, characterized by further comprising a
vibration-attenuating unit which attenuates vibration
caused by reaction force during the movement of at least

one of the first and second movable members.

14. The exposure apparatus according to claim 13,
characterized in that the vibration-attenuating unit
includes a movable member which is movable so that law of
conservation of momentum is substantially satisfied during

the movement.
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claims 8 to 12, characterized by further conprising a

vi bration-attenuating unit which attenuates vibration caused by reaction

force during the novenent of at |east one of the first and second novabl e
menbers. 14. The exposure apparatus according to claim 13, characterized

in that the vibration-attenuating unit includes a novable nmenber which is

movable S0 that |aw ofyeCORSSLIPL 80p0La ERICALULhEngURS ANLLA! Ly Sal [ ST ed

during the novenent. € exposure appara ccording to &l aim 14,

char act er | 2ea} o Lal (Lhe reetd ERYBLEGRRTRLAh P TRURRLE 12! f00aRr g de

menber on thé second base ne €r 1I's novabl € as the
novabl e ne uring. the t 6 u ar at us, accor di ng
to any onen%féngl%iﬁglégt%e@g¥§2§§r%% e??%gﬁdsﬁggﬁa%g%ggfbr%P#o%ge
preventive npnechanismis provided, between the first base nber d the
second baseg%%%gewémH%F em%§%%£ﬁr%sa B%r%?ﬂgﬁgﬁc%?@$ﬁﬁ $§r5B9 gﬁ% of
clainms 8 to 12 mcg€racterized inthat the first base nenber is provided
integrally BRYROGDY 1 r st support nenber on which at least a part of a main
exposure body is arranged. 18. The exposure apparatus according to claim
17, characterized in that the second base nenber is provided on a second

support member m@%gh +§edé§£§£39é ££8£}5 gsféégérding to any one of

claims 8 to 12, characterized in that a vibration-
preventive mechanism is provided between the first base

member and the second base member.

17. The exposure apparatus according to any one of
claims 8 to 12, characterized in that the first base member
is provided integrally with a first support member on which

at least a part of a main exposure body is arranged.

18. The exposure apparatus according to claim 17,
characterized in that the second base member is provided on
a second support member which is different from the first
support member, on a surface of installation of the main

exposure body.

19. A method for producing an exposure apparatus for
exposing a second object with an exposure light beam via a
pattern of a first object, the method characterized by

comprising:
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support nenber, on a surface of installation of the main exposure body.
19. A nethod for producing an exposure apparatus for exposing a second
object with an exposure |light beamvia a pattern of a first object, the
nmet hod characterized by conprising: 60 arranging a base nenber on a bottom
surface side of the first object at a position at which the first object
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gui de nenbe nd opposingly to at least a part of the novable stage; and
coupl i ng théoﬁ%%a%f a%?%ge and the coarsely novable stage to one another.
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base nenberﬁember;
providing a guide member along a predetermined
direction on the base member;
arranging a coarsely movable stage so as to be movable
along the guide member and opposingly to at least a part of
the movable stage; and

coupling the movable stage and the coarsely movable

stage to one another.

20. An exposure method for exposing a second object
with an exposure light beam via a pattern of a first
object, the exposure method characterized by comprising:

supporting a second base member in a state capable of
making displacement with a predetermined number of degrees
of freedom on a first base member;

placing a first movable stage for positioning the
first object movably on the second base member;

placing a second movable stage for positioning the
second object movably on the first base member; and

controlling an attitude of the second base member with

respect to the first base member so as to suppress
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placing a first novable stage for positioning the first object novably on
t he second base nenber; placing a second novabl e stage for positioning the
second object novably on the first base nenber; and controlling an
attitude of the second base nenber with respect to the first base nmenber so
as to suppress 61 vibration caused by novenent of the first and second
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characteri i\g:gﬁ%?@f%r}t %%seéé(goé i@?@%ﬁp@%rﬁ%fﬁr%%%@b%%%o%nber in a
stat e capah] e_qof ki ng. di spl acenent with a predeterm ned nunber of

degr ees cﬁh?Yékiﬁggﬁéﬂ%%é first base nenber; placing, on the third base
menber, a projection system for projecting an inage of the pattern of the

first object onto the second object; and further controlling an attitude
of the third bas ngﬁper with respect to_the first, base ne r so as to
suppress the viH?%tio %a%%%%ﬁ%ﬁﬁtﬁéfm%véﬂ%% r%ﬁnQFEPf?f%%mgzg’second
novabl e stages._ 22. An osure apparatus. for exposing a second object
with an exp W CF?ﬁﬁﬁe€2§%1ﬁ?%t%ggaf?%Pﬁl%*n%ffirst obj ect, the exposure

apparatus characteri zed, by conprising: a first pase nenmber which is
supported by t heSSFROTHLAS BIURLIS (5% TEHPSE | bh-Brabant | SAPMRHRRE s;

making displacement with a predetermined number of degrees
of freedom on the first base member;

placing, on the third base member, a projection system
for projecting an image of the pattern of the first object
onto the second object; and

further controlling an attitude of the third base
member with respect to the first base member so as to
suppress the vibration caused by the movement of the first

and second movable stages.

22. An exposure apparatus for exposing a second
object with an exposure light beam via a pattern of a first
object, the exposure apparatus characterized by comprising:

a first base member which is supported by the aid of a
plurality of vibration-preventive pedestals;

a second base member which is placed on the first base
member by the aid of a plurality of extendable/contractible
or displaceable first attitude control members;

a first movable stage which is arranged movably on the

second base member and which positions the first object;
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a second base nmenber which is placed on the first base nenber by the aid
of a plurality of extendable/contractible or displaceable first attitude
control nenbers; a first novable stage which is arranged novably on the
second base nenber and which positions the first object; 62 and a second
novabl e stage which is arranged novably on the first base nenber and which
positions t second object. 23. The exposure apparatus according to claim
22, characterized by further conprising: a projection system which

o oLects an | mag sloohe nOALEleld oL S obh eflasl oty pesind

object; and a thir C aced on menber

by the aid pfoarplar iy plysxtendablelopnisact (bl cpL dhsphaceable
second attitude control mnenbers, erein: the projectron systéemis
supported ngﬁéﬁﬁthird base nenber. 24. The exposure apparatus according
to claim 23, “characterized in that: a cutout is formed on the third base
menber; and the projection systemis installed accessibly in a side
surface direction with respect to the cutout. 25. The exposure apparatus
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characterized by further comprising:

a projection system which projects an image of the
pattern of the first object onto the second object; and

a third base member which is placed on the first base
member by the aid of a plurality of extendable/contractible
or displaceable second attitude control members, wherein:

the projection system is supported on the third base

member.

24. The exposure apparatus according to claim 23,
characterized in that:

a cutout is formed on the third base member; and

the projection system is installed accessibly in a

side surface direction with respect to the cutout.

25. The exposure apparatus according to claim 23,
characterized in that the projection system is supported on
the third base member by the aid of a plurality of
extendable/contractible or displaceable third attitude

control members.
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the third base nenber by the aid of a plurality of extendable/contractible
or displaceable third attitude control nenbers. 63 26. A nethod for
produci ng an exposure apparatus for exposing a second object with an
exposure |ight beam passing through a pattern of a first object, the

met hod characterized by conprising: supporting a first base nmenber by the
aid of a plurality of vibration-preventive pedestals; placing a second
base nenber on the first base nmenber by the aid of a plurality of
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novabl e ande)pooﬁgtﬁon t he fiésct,b ogééact' and placin .the first base

menber, a S€ n%v%b‘?%c%?age 4% asw}%h b n%’\‘/%%?lgr%n %kbglkf?% t he second
object. 27. A nethod for producing a devic conprising the step.of using
t he exposur%a%%%rh%dgégoﬁ%l?i%e%laéfihg?l’a? al,Pirif' 3%@21@%8@%‘2& hod for
produci ng a_device risiquthe . Step of perform ng exposure by using

t he exposur%@%ﬁﬂﬁﬁ%ﬁ%ﬁ? Y ST 1950y one of clainms 3 to 5, 8 to 12 and

22 to 25. 64 supporting a first base member by the aid of a

plurality of vibration-preventive pedestals;

placing a second base member on the first base member
by the aid of a plurality of extendable/contractible or
displaceable first attitude control members;

placing, on the second base member, a first movable
stage so as to be movable and position the first object;
and

placing, on the first base member, a second movable

stage so as to be movable and position the second object.

27. A method for producing a device, comprising the
step of using the exposure method as defined in claims 1,

2, 20 or 21.

28. A method for producing a device, comprising the
step of performing exposure by using the exposure apparatus
as defined in any one of claims 3 to 5, 8 to 12 and 22 to

25.

64



