| DESCRI PTI ON BEARI NG DEVI CE, STAGE DEVI CE, AND EXPOSURE APPARATUS
5 TECHNI CAL FI ELD The present invention relates to a bearing device
whi ch novably supports a novable nenber using a nedium and a stage
devi ce and an exposure apparatus in which the novable body is
supported by this bearing device. Thisjapplication clains priority to
Japanese Patent Application No. 2004-302699 10 filed October 18,
2004, the entire contents of whi cBESCRIPREDY por at ed herein by
reference. BACKGROUND ART In a |lithography process for manufacturing
sem conductor devices, liquid crystal display substrates, etc., an
exposure apparatus is used, which transfers and exposes a 15 pattern

on a reticl e aBRARBNGDBYICECSTAGRIDEVECEQANDSER POSERE AMPARATUS 2
gl ass substrate, on which a photoresist is coated. In this type of

exposure apparatus, many configurations are adopted in which, as a
gui de nechani sm when a novabl e body such as a reticle stage or a

waf er st ages RN ment of the novable body is supported using a
beari ng dgﬁ ce,%ﬁIéFgﬁgu\(gt ed. 20 Conventionally, as a bearing device

whi ch all ows the,movabl e body to be vabl.y .support ed a fixed
body uai ng. o rodHEREE EiveRwonefies o Barog abvipe BRER mOsEY SERF o1 i e
This air bear'\) g habs a configuration in which a table that is a
novabl e  BBKA Eﬁwg %Pﬁﬁgaéﬁ‘g%éﬂ%ﬁgﬁg‘i deyige apd ap eXNOSWE apRRLuS in
extending in a noving direction while achieving a bearing effect by
bl owi ng aiWhiththsmpveble bady supnested by this hesvipg devicesi nce t he above
configuration needs to be connected to a tube, etc. for 2 supply of
air to the novadhis applikation glaui priorigy tofJapaneset Rabkat ApplivatiqraNe. X064-302699
bendi ng or | eading

10 filed October 18, 2004, the entire contents of which are incorperated herein by reference.

BACKGROUND ART
In a lithography process for manufacturing semiconductor devices, liquid crystal
display substrates, etc., an exposure apparatus is used, which transfers and exposes a

15  pattern on a reticle as a mask to each shot region, such as a wafer or a glass substrate, on
which a photoresist is coated.

In this type of exposure apparatus, many configurations are adopted in which, as
a guide mechanism when a movable body such as a reticle stage or a wafer stage moves,
movement of the movable body is supported using a bearing device, are adopted.

20 Conventionally, as a bearing device which allows the movable body to be
movably supported by a fixed body using a medium, such as air, an air bearing can be
exemplified. This air bearing has a configuration in which a table that is a movable
body moves along a guide shaft that is a fixed body extending in a moving direction
while achieving a bearing effect by blowing air toward the guide shaft.

25 However, since the above configuration needs to be connected to a tube, etc. for



the tube around will be required. Thus, a nethod of supplying air to
the guide shaft as the fixed body is also conceivable. However, in
this configuration, in order to prevent air fromleaking froma 5
region in which the table does not fit to the guide shaft, air is

al ways bl own off to a region where the2table and the guide shaft fit
to each other in a novable range of the table. Patent Docunent 1

di scl oses HPRIYOf pigta he mevabla body, derabilityaifithestubpona spatefonbending ord¢ading
di scharge hole are provided in a base plate as a fixed body, and
suppl y or thié¢ sibharoged will baiequirad. or from t he novabl e body t hrough the
air supply hole and air discharge hole is 10 perforned. [Patent
Document 1] Japdhese mésodaifisagdyiRg bie i th&ppide slidfi 81the fhledHodPisdigocat i on
No. 2001-20951 DI SCLOSURE OF | NVENTI ON 15 PROBLEMS TO BE SOLVED BY

THE | NVENTdofbéivABe v SowelvErSinf this |c9ﬂﬁgﬁ9atﬁhgiﬁlo?d§ 1prbdnt hiP PRGN PEEH 2

art as described above. &ince the novabl e body needs to nove in a
state erg 1 j I L : | l.ways
s to(anas HabeR uelahEliset sol foe BV, 1T, RolsSp HBWAER Bal0Y " oo
aresult, it. wll co dif.ficut, t ecur.e sufficient novj
troke. - 20eHiRE WopeedBE AP 04 el BieinasAEE o aer i msSeiGianit pb o
t he above ints. It is therefore an_object, of .the invention to
provi de a B&&r iﬁ?ée"(ﬁh?f"é‘ée‘ﬁgdgﬁioéeﬁﬁ copfigyptiopyinphich arairsupply hols andgn
stroke w thout being connected to a tube, etc. for supply of air, and
a stage déidischargeholsareprgyided in 4 base platers adired bedyr andguprly ioe dischaszang
FOR SOLVI NG THE PROBLEM 25 In order to achieve the above object, the
present i raiintor fmmatiomovatihbodychioogh thg aB suppin holg andiair disshavge hole i=r e
made to correspond to FIGS. 1 to 10 show ng enbodi nents.

10 performed.

[Patent Document 1]

Japanese Unexamined Patent Application, First Publication No. 2001-2(951

DISCLOSURE OF INVENTION
15 PROBLEMS TO BE SOLVED BY THE INVENTION
However, the following problems exist in the related art as described above.
Since the movable body needs to move in a state where a region in which the air
supply hole is formed always fits to (covers) the fixed body, a large length will be
required. As a result, it will become difficult to secure a sufficient moving stroke.

20 The present invention has been made in consideration of the above points, It is
therefore an object of the invention to provide a bearing device capable of securing a
sufficient moving stroke without being connected 10 a tube, etc. for supply of air, and a
stage device and an exposure including the bearing device.

MEANS FOR SOLVING THE PROBLEM

25 In order to achieve the above object, the present invention adopts the following



The bearing device of the present invention is a bearing device (1)
having a novable body (3) having a pad part (73, 79) and a fixed
body (2) and supplying a nediumto the pad part (73, 79) to novably
support the novable body (3) by the fixed 5 body (2). The bearing
device includes a supply part (5, 5A 90) which is provided in the
fixed body (2) and to which the mediumis supplied, a connecting part
(75, 92) guraiions dvcheare madetonergspend to KISS. Em, 1Goshpwisigt ambod ingatsd
part (73, 79), and an opening and closing unit (6, 6A to 6C, 93)

whi ch opens and Toe beasing tdaeice of the preseng invemtion (¥ S bea®ing deviced) Havigg a0 t he
position of the novable body (3) with respect to the fixed body (2).
10 Accor dimgvaple body (3)chatiag nipad pate#3c29)ahd b fiRe PBRIFEDY aridiMplyingd, When

t he novable body (3) noves, the opening and closing unit (6, 6Ato
6C, 93) | Mmedipass ihe@ad pAO(T3EBDAO HioVsbly Suppbie tHRASdVabRModY 3?*%? DA €
body (3) can be activated to open the connecting part E 57 92). Wen

the conneciygy gz;P althe ﬁgaﬁnﬁ Bvicd ﬁcﬂ@c%'}lesg?%? ngr? fﬂ., ?%9®9%?E$§§W%%Qn e

pad part (73, 79) through the connecti
supply parg . r%i.ng noy-enen f t.he.
novabl e bod‘ ;7' 4 ?,géé%) ?ﬁd tr0 3%%)‘%}%:@1@ ?g: ﬁmﬁ H?ﬁ)%ﬁ% ab‘%ﬂ?/ec{l% P e%é)e‘%}lc%e n
t he novabl 0 3 ves d tes, from.,t openi ng, and
cl osi ng uncl%’[’ge(cg%/th%ﬁ?p?ﬁo%& G g{}},,gﬁf ﬁ@(‘ &af Rt ?ﬁdpﬁb 6%‘10 WPPsAINE 2apg, 6A
to 6C, 93)  can bhe activated to close the connecting part (75, 92).
Accor di nglSosing ynitd6, G{uto i, 38) which gprps po clesss theronneshngpart (7892 o
cover a region in which the connecting part (75, 92), 20 such as an
ai r suppl ycersfing tq the pesitieniof thémonahlabridy (Bowith wapept todhelfixddbods(@). a
mnimum size. As a result, it is possible to secure a sufficient
movi ndOst r oke widchmdinglyomithcbdarigg devitedfche mesent ihventisnpyghen thé maivable
Mor eover, the stage device of the present invention is a stage device
(12) havi rigdy €3)mmwaytie opening and E194ing 686, 6Xes 6C, 13 én aposatne MeNber
(69A, 69B) is novably 25 supported by the above bearing device (1). 4
corresponding to the position of the movable body (3) can be activated to open the
connecting part (75, 92). When the connecting part (75, 92) is opened, a medium is
supplied to the pad part (73, 79) through the connecting part (75, 92) from the supply part
15 (5, 5A, 90), thereby supporting movement of the movable body (3) with respect to the
fixed body (2). Moreover, when the movable body (3) moves and separates from the
opening and closing unit (6, 6A to 6C, 93), the opening and closing unit (6, 6A to 6C, 93)
can be activated to close the connecting part (75, 92). Accordingly, since the movable
body (3) does not always need to cover a region in which the connecting part (75, 92),
20 such as an air supply hole, is formed, the movable body only needs to have a minimum

size. As aresult, it is possible to secure a sufficient moving stroke without connecting a
tube, etc. for supply of air.
Moreover, the stage device of the present invention is a stage device (12) having

a movable member (694, 69B). Here, the movable member (69A, 69B) is movably

25  supported by the above bearing device (1).



Al so, the exposure apparatus of the present invention is an exposure
apparatus (10) which exposes a pattern to a substrate (W W, W)

pl aced on a stage device. Here, as the stage device, the above stage
device (12) is used. Accordingly, in the stage device of the present

i nvention, the novable body only 5 nedds to have a m ni mum si ze

wi t hout connectiﬁggﬂ%tube, etc. for supply of air. As a result, the
nmovabl e nenmber thegpysureAPPRIaIUSHE g PERsert inyentionis an expasvicagparausk e.
Mor eover, j.n tR_e exposure apparatus of the present invention, the
substrate 8(19\?/“’ i PXpoges) 2 paftamde asubsirgtedW, 3V W2)i pdaced bn astagadevider okere,
wi t hout connecting a tube, etc. for supply of air concerning
exposur e ofs the stagetdevine, thdabone stdgk devime (12)li$ iszdgh t he present invention
will be described in conjunction with reference nunerals of draw ngs
showi ng embodi newtsdinglypircie stage derice of therdaitliNvention] @iehe@8le Holdy only
shoul d be understood that the present invention is not limted %(o t he

enbodi sentizedsthhaveTSmidmbiiEside WEYE hhdinds neRSGE ] flgﬁ%]p@l??)\ftﬁg Asa

according to the present invention, wthout belng
restricti gagi Geddvasle hid ' k4 hout connecting a
tube, etc. f oF supg?ye o{rmg?ﬁ%f ﬁéeB)f“éﬁg?h‘%g@ﬁaes\ﬁﬁ&‘b%P‘gv‘&S&§° an be
t f I d [ ¢l gnt i t r ok d. M r,
2ccording to ¢ haHHeh i B B RiteGHrRo T HEWE Praval oetipe B sebsiate (W,
restricti ati.ng to,supply .of a nediu a substrate can be noved
at an ar bic\??’a“rwgﬂ piv) bf%??ﬂ?g af ggl‘#‘i’%‘ﬂ “?Qﬂnge‘%rﬁg]% withowl copngetingpitube, mty. far
DESCRI PTI ON Cl]: HE DRAWNGS FIG 1 is a view show ng an enbodi nent of
t he presertPRROLHE FOIFCMERFXPEsuE ofaatttnal vi ew showi ng one
enbodi nent of a_bearing device. FIG 2 is a sectional view taken
al ong 1lhe i ne M wmditipnplthough the presentiny@ntion willizer des@ibey ircunpmgtioh withw
showi ng principal parts of the bearing device.
reference numerals of drawings showing embodiments in order to make it clearly
understood, it should be understood that the present invention is not limited to the
embodiments.
EFFECTS OF THE INVENTION
15 As described above, according to the present invention, without being subject to
restrictions relating to supply of a medium and without connecting a tube, etc. for supply
of air, the length of the movable body can be set freely and a sufficient moving stroke can
be secured. Moreover, according to the present invention, without being subject to
restrictions relating to supply of a medium, a substrate can be moved at an arbitrary
20  stroke required for exposure processing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing an embodiment of the present invention, and is a
sectional view showing one embodiment of a bearing device.
FIG. 2 is a sectional view taken along the line A-A in FIG. 1.

25 FIG. 3 is a partially enlarged view showing principal parts of the bearing device.



5 FIG4A is a view showi ng the operation of the bearing device. FIG
4B is a view show ng the operation of the bearing device. FIG4Cis
a view show ng the operation of the bearing device. FIG4D is a view
showi ng the operation of the bearing device. 5 FIG5 is a view

showi ng a second enbodi nent of the beafing device. FIG6 is a view
showing a third enbodi nent of the bearing device. FIG7 is a view
showi ng a fourt KIGfdoiap vie shewingibe presgtionf thebearing derice 8 is a vi ew
showing a fifth enbodi mrent of the bearing device. FIG9 is a view
showi ng a schendiG&Bcis avieyshawingthe dpesationyof tebearingdeaicat us 10

according to the present invention. FIG 10 is a perspective view
showi ng a schendlGaCtieafviegushatvirgthebperativhaf ¢he biamgedevivecor di ng to t he
present invention. FIG 11l is a flow chart showi ng an exanpl e of

nmanuf act uri ng STFIRSIDOK aFievd HIWEREY 6pR4ticROf iethearlfy ddRER PTI ON OF THE
REFERENCE SYMBOLS W W, W2: WAFER (SUBSTRATE) | : BEARI NG DEVI CE 2:

GUI DE SHAFT (FI 2 £ SUPPLY
PASSAGES (SUPELY%%%%@ ?A“':W s\i}Kvé"u %ﬁ‘é’%‘o@%ﬁé@@i‘? %%@E&@k%)

664 6C Pl LOT Ypu E. { CREN NG 4, 0 b Mt oFhe i AESEELE

APPARATUS 12:

FIG. 7 is a view showing a fourth embodiment of the bearing device.
FIG. 8 is a view showing a fifth embodiment of the bearing device.
FIG. 9 is a view showing a schematic configuration of an exposure apparatus
10 according to the present invention.
FIG 10 is a perspective view showing a schematic configuration of a stage
device according to the present invention.
FIG 11 is a flow chart showing an example of manufacturing steps of a
semiconductor device.
15 DESCRIPTION OF THE REFERENCE SYMBOLS
W, W1, W2 : WAFER (SUBSTRATE)
1 : BEARING DEVICE
2 : GUIDE SHAFT (FIXED BODY)
3 : TABLE (MOVABLE BODY)
20 5 : AIR SUPPLY PASSAGE (SUPPLY PART)
5A: VACUUM SUCTION PASSAGE (SUPPLY PART)
6, 6A-6C : PILOT VALVE (OPENING AND CLOSING UNIT)
10 : EXPOSURE APPARATUS
12 : STAGE DEVICE

25 " 68A, 68B : Y GUIDE (FIXED BODY)



25 68A, 68B : Y GUIDE (FI XED BODY) 6 69A, 69B : Y GUI DE STAGE

( MOVABLE BODY, MOVABLE MEMBER) 70: | NTRODUCI NG PASSAGE

( COVWWLUNI CATI NG PART) 71: BLEED HOLE ( CONNECTI NG PASSAGE) 72: AIR
RESERVO R (MEDI UM RESERVO R) 5 73,79: AR PAD (PAD PART) 75 :
CONNECTI NG PASSAGE ( CONNECTI NG PART) ®0: AIR SUPPLY PORT ( SUPPLY
PART) 92: AIR SUPPLY PIPE_ ( CONNECTI NG PARTF:E:BQS: ELECTROVAGNETI C VALVE
( OPENI NG AND CLOBANGEUN WE@TWB QIAMRMONABBEIMEMBER)

| NVENTI ON Her ei nafter, enbodi nents of a bearing device, a stage

devi ce, and an éQpBSIRGDUEENGRASSAGE (GOMMIMKARINGRARK on wi || be

described with reference to FIGS. 1 to 11. Here, the bearing device
wi || be descri b&d: BLEED HOBE ¢EONMECHINGARARSAGE)FI G 1 is a secti onal
vi ew showi ng one enbodi nent of the bearing device, and FIG2 is a

sectional view 72kaIR RESBRVOIR (MEDAM RRSERVDIR) The bearing device 1
shown in these drawings is mainly conposed of a guide shaft (fixed

body) 2 extendi ng, 7on ATRPAD @AD PART) eft directions in FIG 1 and
having a 20 rectangul ar cross-section (refer to FIG 2), and a table

Crose- sect i on, AACORNHe TN PR AR (OB RIS 2" th an
obply. paseage P RFSURRPP R GRIREP IARELY ros L set Thn t o wnr o
ar 92 : AIR SUPPLY PIPE (CONNECTING PART)
93 : ELECTROMAGNETIC VALVE (OPENING AND CLOSING UNIT)
10 |
BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, embodiments of a bearing device, a stage device, and an exposure
apparatus of the present invention will be described with reference to FIGS. 1 to 11.
Here, the bearing device will be described first,
15  <First Embodiment>
FIG. 1is a sectional view showing one embodiment of the bearing device, and
FIG 2 is a sectional view taken along a line A-A in FIG 1.
The bearing device 1 shown in these drawings is mainly composed of a guide
shaft (fixed body) 2 extending in the right and left directions in FIG 1 and having a
20  rectangular cross-section (refer to FIG 2), and a table (movable body) 3 which is formed
in a rectangular cylinder shape in cross-section, and which is fitted to the guide shaft 2
with an infinitesimal gap and is movably supported by the guide shaft.
An air supply passage (supply part) 5 having a round cross-section, to vivhich air
as a medium is supplied, is formed at the inner center of the guide shaft 2 along the

25  longitudinal direction. To the air supply passage 5 is supplied air from an air supply



as a nediumis supplied, is formed at the inner center of the guide
shaft 2 along the 25 longitudinal direction. To the air supply
passage 5 is supplied air froman air supply 7 source 4 and wth,
for exanple, a pressure of about 0.5 MPa, which is greater than the
at nospheric pressure. Mreover, a plur&lity of pilot valves (opening
and cl osing units) Tgn End bushes 7 which are arranged at

pr edet er m T8 §i A8 may {05 example.ARsesswgion aboug 0 5 ddPa, avhichds greplenthanit i n
a substantially central part of the guide shaft 2 in the width

di rect i on mpsphedepressusg: h Merseve, a plurhlityrof gilotrvatvies(opbripg aref clasing/mits)ler
having an axis extending in the wup and down directions in the

dr awi ng, ' dnenddwiskgsGawhicarelaGatgedat prodeternena fiahe il thedbngifadinaldifddtion
which is formed flatly is provided so as to project into the air
suppl y passepevided ilbsubowetiallyaente patt o£he ghidle enafl2 @fthd RRItPES&4n f aces
a recess 2b provided in a top face 2a 10 of the guide shaft 2 for
each bush theregfyd i s provided substantially flush wwth a bottom face
2d of the recess 2b. Mdreover, an atnosphere comrunication hole 8

whi ch faces (i t : | s opened to one sid
face 2c is forrrggalpﬁl&%l ggg Sfﬁlﬁg"{sﬁgg?" be é?a%ﬂ@d%rﬁag g\?ﬁWéeﬁmP‘@ng In the
conposed -8a. which i,s slidably. suppo by an 5 inner
peri pher aIch 5%9?1 g@@ i&‘?‘g&b 3 f’htge preing m‘ﬁ#%‘ﬂﬁﬁg‘f #nl;fg%ﬁlf’w%eﬂﬂ#ﬁ%ﬂi aof the

| ocat ed at ottom end_of the shank 6a and is forned so as to be

|l arger in bd‘lsa]éﬂ’glc S gﬂ&?ﬁﬂﬁ&"éﬂﬁ%’f&gé" a%,{QProiffs iR thesiraupply passrea  t he
ext er nal %ameter of the bush 7, and an engaging part 6¢c which is

| ocat ed atMigrepVss awippeendiecesihaf khedwsly f facesa feoessdl prayided in o tapefatedager
in dianeter than the engaging part 6b and slightly smaller in

di anetl@r e guide shak @ ferdackibusheh end is bravitled isebstantialiysfiish witthebdtngt h -
of the shank 6a (that is, the |length between the engaging parts 6b
and 6c¢) i JagrXklaifdre retemn 2b.neMbrogérfarcdtmbiphele usminicatich WS whitd fakank
6a slides on the inner peripheral surface 7c of the bush 7, the

engagi ng [{Brdpe o) endhagess 2 end i90Béned RlodediR face 2c is formed in the guide shaft
2.
The pilot valve 6 is composed of a shank 6a which is slidably supported by an
15 inner peripheral surface 7c of the bush 7, an engaging part 6b which is located at a
bottom end of the shank 6a and is formed so as to be larger in diameter than the shank 6a
and approximately equal to the external diameter of the bush 7, and an engaging part 6c
which is located at a top end of the shank 6a and is formed so as to be larger in diameter
than the engaging part 6b and slightly smaller in diameter than the internal diameter of
20  therecess 2b. The length of the shank 6a (that is, the length between the engaging parts
6b and 6c¢) is greater than the length of the bush 7, and when the shank 6a slides on the
inner peripheral surface 7¢ of the bush 7, the engaging part 6b engages the lower end face
7a, or the engaging part 6¢ engages the upper end face 7b (or bottom face 2d of the recess
Zb). Morcover, the shank 6a is formed with such a length that the top face of the

25  engaging part 6c does not project from the recess 2b (top face 2a of the guide shaft 2)



7a, or the engaging part 6c engages the upper end face 7b (or bottom
face 2d of the recess 2b). Mreover, the shank 6a is forned with
such a length that the top face of the 25 engaging part 6c does not
project fromthe recess 2b (top face 2a of the guide shaft 2) 8 when
the engaging part 6b engages the |ower8end face 7a of the bush 7. In
addi tion, |n hﬁe ot valve 6, when the shank 6a is | owered downward
in FIG "éﬁ@@@gﬂ"ﬂ‘ Ghupneases the losvgrendface Tgrfithednsh 3f t he upper
end face 7b of the bush 7 and the bottom face 2d of the recess 2b.
However, a descn #idition, inithe pibes vakyd 6, Whengheisinka 6sisrtowered BaimwAre in FIG,
engagi ng part 6c engages the bottom face 2d. An introducing hole 70a

penetr at i figtherengagiiig et Geangages b highasdnetod thefupparical f108i7b @€ tHe BsH 7 and
formed in the vicinity of the bottomend of the shank 6a. The

i ntroduci nie bdtwhefaddzd ofthd peesedbi NHAWDRS lalde &RpHBE Wil bd mhde rﬁe?é; in a
bl ocked state due to the inner peri pheraI surface 7c of the %ush 7

and i s5opassichia®thhtRe dgaginl PR ¥ic B e 10 shank 6a
descends and the engagrgrné ggrt %cﬁg%% e Botg ﬁ‘tﬁg ?JF

gages t omface 2d (shown

by two-dot chajhf ihthddGSind Hol'éb@aﬁnetr {l,ggg\é%rﬁﬂl%fq,ﬂl q%gPCI nggfﬂrt 70b

whose upper end 1I's opene Into g part

6¢c and wh o,the in ducrn hole 70a is
forned ax %ﬁﬁdfgﬁﬁ’ éjlslh%h y°fh€§’8“‘i"ﬂt°? 6%t sThegatredigingob
form an 13 ro pass ge 70 for |ntroducrngthe air supplied to
the air s iﬁn@ nﬁppﬁf'enwflﬁ'@I‘r‘ééﬁtséabbc’((@#stﬁeé'@ﬁ@thﬁmhacr ng the
top face of the e aging part 6¢). Furthernore, a bleed hole
(connect | REFRSEY efqo0 beghf’pfp'@rls emetits)tbpanijpi}massdgeSJ wherotleici ng
hol e 70a and mhose | ower end is opened to the air supply passage 5

f rom 19 he shanl &g desgensisrand Bte engaging pertbenael theibottbieadel JdqEhowal By

The bleed hole 71 is formed 20 with such a very snall aperture that
a smal | atwardet chhindines ntHIGI8)does not have a substantial influence on
the flowrate of the air to be supplied through the air supply

Moreover, an introducing port 70b whose upper end is opened into the recess 2b
from the engaging part 6¢c and whose lower end is opened to the introductng hole 70a is
formed axially in the shank 6a.  These introducing ports 70a and 70b form an

15  intreducing passage 70 for introducing the air supplieri to the air supply passage 5 into
the recess 2b (or a portion facing the top face of the engaging part 6¢).

Furthermore, a bleed hole (connecting passage) 71 whose upper end is opened to
the introducing hole 70z and whose lower end is opened to the air supply passage 5 from
the engaging part 6b is formed axially in the pilot valve 6. The bleed hole 71 is formed

20 with such a very small aperture that a small amount of air which does not have a
substantial influence on the flow rate of the air to be supplied through the air supply
passage 5 flows.

The table 3 has an air reservoir (medium reservoir) 72 in a position where it
faces the recess 2b substantially in the center thereof in the width direction at an inner

25  peripheral surface thereof which faces the top face 2a of the guide shaft 2. As shown in



passage 5 flows. The table 3 has an air reservoir (nediumreservoir)
72 in a position where it faces the recess 2b substantially in the
center thereof in the wwdth direction at an inner 25 peripheral
surface thereof which faces the top face 2a of the guide shaft 2. As
shown in 9 FIGS. 2 and 3, with respec® to the width direction of the
gui de shaf, é %@e ai.r reservoir 72 is wder than the internal

di amet er (Fﬁﬁ 12 30 3, with respeehitn the witthidiseationct ther-guidershaly2rfge piarasewoir 71
the pilot valve 6) of the recess 2b. Mreover, as shown in FIG 4,
with respdtwideriban thsigtemabidipmeteryithas is; theextommat diemeter ofths tragaging patt be
air reservoir 72 is formed with such a size 5 that it can cover at

| east two obthewilet vabee®od thebcosh2ic h Moreowt,raa lewivipin RIG.eY elitiredpaaidhe
pitches. That is, with respect to the |ongitudinal direction of the

gui de shaflingBudindleliretttmgifitheofuidewhaf 2] the 8% eds¥@iolr 72 2 fosme Rk Qichla a
| engt h obtai ned by adding the internal diameter of the recess 2b to

the arfay tht ftehn &dvel R9edsEAAPSARe rePessédiNh gﬂ(ﬂ;ﬁ?ﬁ gﬂgreg ?@%Aet{lﬁnir\?%dle ch

provi ded at the inner peripheral surfac ta

faces thepgyj.de phatd i [ Ji Lwhere.they are spac part at
predeternfned . int eE \’/gﬁg I%Hgé% S%&lﬁoéhsgbt\é@[r’?@bm&% O?gg&’@gﬁg%&aﬁﬁ

at nospher lcation.hgles 8 ich are forned in. the guide shaft
2. Each al?ern g%a T?Seég?{ﬁgéfs&eaf%\%]%é’qﬁ'ﬁh P@%‘@gﬁ'& ?‘ﬁmﬁéh?/iﬂ&’%
air-suppl ying, internal piping 74. The |ntroduci ng passage 70, the air
r eser voi r}ﬁ %teéﬂg&f*ﬁ"é‘eﬁpjrb-‘g wych ok tBe Fesesses B i pi ng 74 constitute
a connecting passage (connecting part) 75 which connects the air
suppl y passage Airprds{padhparts) /3 pra@rovidedyi the dnasr peripheral sirfaocioftha table 3
passage 70 constitutes a communicating part of the connecting

pass ag@ 7Whighifedes teremideishaft 2 $n positions whereiyyare gasabupan ot preddierhligedai r
reservoir 72. Next, the operation of the above bearing device 1 wll
be descri mival@ndido mitoverlapnhdetesies 2000 atriRpldrs cdnff@tvRion his Ror med
in the table 3 faces a

which are formed in the guide shaft 2. Each air pad 73 is connected to the air reservoir

72 via an air-supplying internal piping 74.
The introducing passage 70, the air reservoir 72, and the air-supplying internal

15 piping 74 constitute a connecting passage (connecting part) 75 which connects the air
supply passage 5 with the air pad 73. Moreover, the introducing passage 70 constitutes
a communicating part of the connecting passage 75 which communicates the air supply
passage 5 with the air reservoir 72.

Next, the operation of the above bearing device 1 will be described.

20 As shown in FIG. 1, when the air reservoir 72 formed in the table 3 faces a
certain pilot valve 6 (a second pilot valve 6 from the left in FIG. 1) (hereinafter, pilot
valves are denoted by 6A, 6B, --), and as shown by two-dot chain lines in FIG. 3, the
pilot valve 6B is lowered and thereby the engaging part 6¢ engages the bottom face 2d,
the air supplied to the air supply passage 5 is led to the air reservoir 72 through the

25  introducing passage 70 (introducing holes 70a and 70b), and is then supplied to each air



certain pilot valve 6 (a second pilot valve 6 fromthe left in FIG 1)
(hereinafter, pilot valves are denoted by 6A, 6B, ), and as shown by
two-dot chain lines in FIG 3, the pilot valve 6B is |owered and

t hereby the engagi ng part 6c engages the bottomface 2d, the air
supplied to the air supply passage 5 iggled to the air reservoir 72
through the 25 introducing passage 70 (introducing holes 70a and

70b) , and Rad 78 thraugh thp Rireupplying mtdmal ipipindg)74. p Atkerr, Zhe thble Gglan bl emoothly

ai r-supplying internal piping 74. Then, the table 3 can be snoothly
noved in anewsdicanomcintah naaner alonp thet duidegtiafie bg bRMingZaiPlowakdibke pgidai I
toward the guide shaft 2 fromthe air pad 73. As such, when the

pi |l ot val \shafBBﬁfoﬁpmSamp@daj,r reservoir 72, since the external 5
dianeter (that is, the area of the top face of the engagi ng part 6c)

of the engagi ng ARidh, Mhen thd Pﬂﬁ@@aﬁ»@ﬂiﬂ@é} thd Gr 1%&%1"%110?5{, sg%?ﬁ%;eﬁ[eggl hat

is, the area of the bottom face of the engaging  par

Tho i P PRkt Ul Bk 86 Br ho5hy f3CorBORTaR, R b AF hethftelippad &

engagi ng b,receives fromthe air int i r supply. passage 5.
Ther ef or e?@%r%t@rptih%ﬁm\%‘%gé diamgier &haﬁés’ E‘tea?qug‘l%?&amfgc%ﬂfmgmand
consequently, air will pbe supplied to the air reservoir 72.

Subseque ntﬂ”i}/ Gbla‘é{tg‘h BRgqeIng pedt ég.d ¢ fopgrchatithieengaging part Gaypecivasdram the air
right, for exanple, and the pilot valve 6 (a third pilot valve 6C
from t he Ithe airfeserwinFawillrypeedithe foece thas the enjzaging motsoht tecaivdsdimoms teluer
air reservoir 72, a downward force is applied to the engaging part
6c of the iptheair supply paapelsy tTherefire, the pifist walec 6B ovill bl stably pusiRger Voi r
72 in a state where 15 the engaging part 6b receives the air pressure

of t hd0ai dosmwpidyabeasg@edilypsitwilnBisupPled th Gweiir rieRevdige 7a of the
bush 7 engages the engaging part 6b. At this tinme, since the recess

2b on the backsgageqwiaigsi Stwndh FIG. A NIRA RIS Inofs %@g@ﬁ@

at nospheric pressure by the atnosphere conmuni cation

pressure giddak oA ehd flot @gﬁg@ (a ﬁﬁgzrl gg@rbawa%df%}n {h%ggﬁ ANHe BAWLRT AL B8e

of the engaging part 6c, alr pressur

next right position faces the air reservoir 72, a downward force is applied to the engaging
part 6c of the pilot valve 6C by the air pressure from the air reservoir 72 in a state where

15 the engaging part 6b receives the air pressure of the air supply passage 5 and then the
lower end face 7a of the bush 7 engages the engaging part 6b. At this time, since the
recess 2b on the backside (downside) of the engaging part 6¢ will have atmospheric
pressure by the atmoéphere communication hole 8, a pressure difference is caused
between the top face and bottom face of the engaging part 6c, and a larger air pressure

20  than the atmospheric pressure is applied to the engaging part 6¢c.  Also, as described
above, since the engaging pari 6c is greater in pressure-receiving area of air pressure than
the engaging part 6b, the pilot valve 6C, as shown in FIG. 4B, is lowered (state shown by
two-dot chain lines from a state shown by solid lines in FIG 3), and air is then introduced

into the air reservoir 72 through the introducing passage 70 from the air supply passage

25 5.



20 than the atnospheric pressure is applied to the engaging part 6c.
Al so, as described above, since the engaging part 6c is greater in
pressure-receiving area of air pressure than the engaging part 6b,
the pilot valve 6C, as shown in FIG 4B, is |owered (state shown by
two-dot chain lines froma state shownyiby solid lines in FIG 3), and
air is then introduced into the air reservoir 72 through the

i ntroduci ng pas &%k agshomndnFiG & Cavhersmpysimenpeftbatpble 326 the right proeeds,
as shown in FIG 4C, when novenent of the table 3 to the right

pr oceeds, aadthetfilot pilvo6B dedsumt file theait resetvofr@etht hiz phdssure 6BbBEwRi r 72,
the air pressure of the air reservoir 72 is not applied to the

engagi ng pedetvoixC7205 nbtippléd ©tthe/digiindart &6t thOpIRR Y4100 6B Yand (cBRsedhdntly
pressure of the air supply passage 5 1s applied to the engagi ng part

6b. Ther efugs &r piesdufe mhé’ﬂl‘\@li@(lf fisSge S%Cﬁpﬁé'djtoftﬁ@éﬂgﬁglﬁg géﬁ 65.Y pﬂhe?eforc,

passage 5 surpasses a downward force by "the resi ressure from
the aig r ' . | ! | | , e
pi | ot \E;al \?gﬂfswaﬁ?(i?eé% gc,“?r efer g{r%cagj g&ﬁ’rlr\éﬁé%sg%% Sglg%g% 3 fao%‘g%%dﬁgrrcé%?
t he engagi rt, _6b will en e the_bush 7. resul t .

i nt roduci r?ggﬁglgg%@écs%%g%ﬁﬁgﬁgﬁ“g% 725‘? ngg’f ﬁd&st‘ﬁiﬂﬁ 3 (Sf’Fg e
air suppl assage S opped. 10 Then, the table 3 will nove while
t he opera%["li“(lﬁ;l'hl tyfivepgn @(Liaﬁde prepgs nuaeral §) agoends, and,theselyt theyengaging part
addition, as described referring to FIG 4A, a downward force is

appl i ed t &bl engaeedhe tushde Aeamgpuitiihe introdysingpassage 70 isrhlodked and
reservoir 72 when the pilot valve 6C faces the air reservoir 72 by
moverent &low-nf of dislair fom Himvainsupply\wheagess isstoppédn pr obl em 15 ari ses

and supply of air to the air reservoir 72 has stopped (for exanple,
when flfie i ntr o@hen, g tpkls 3 adE more while theloperstishsalf FEGS.al dndHMGS P4A & 4D
val ves 6 have ascended), the air pressure fromthe air reservoir 72
will not g dded to the pilot valve 6. Mdreover, the sane is true
in the case ere driving of the air supply source 4 stops

tenporarily andp, addition, as described referring to FIG 4A, a downward force is applied to the
pilot valve 6C by the air pressure from the air reservoir 72 when the pilot valve 6C faces
the air reservoir 72 by movement of the table 3. However, when a certain problem

15 arises and supply of air to the air reservoir 72 has stopped (for example, when the
introducing passages 70 are blocked after all the pilot valves 6 have ascended), the air
pressure from the air reservoir 72 will not be applied to the pilot valve 6. Moreover, the
same is true in the case where driving of the air supply source 4 stops temporarily and
needs to be restored.

20 In such a case, that is, even in a state where the introducing hole 70a is blocked
by the bush 7 as shown in FIG. 3, the air supply passage 5 and the air reservoir 72 will be
ina 6onnected state by the bleed hole 71 of the pilot valve 6 which faces the air reservoir
72 of the table 3.  As a result, the pilot valve 6 can be lowered by the air pressure
supplied to the air reservoir 72 through the bleed hole 71 and the introducing passage 70

25  from the air supply passage 5.



needs to be restored. 20 In such a case, that is, even in a state
where the introducing hole 70a is blocked by the bush 7 as shown in
FIG 3, the air supply passage 5 and the air reservoir 72 will be in
a connected state by the bleed hole 71 of the pilot valve 6 which
faces the air reservoir 72 of the tahhbe 3. As a result, the pilot
-valve 6 can be |lowered by the air pressure supplied to the air
reservoir 72 t hhHeregin 4 fegiobvéert thotable Bidoasbtfih & tha guidd shafindy apasldeps 70
25 fromthe air supply passage 5. 12 Here, in a region where the

t abl e 3 ddesugiothe bleed holet7he Thisglss théhdle didmeer of the bleed kalk 71 becngds t he
bl eed hole 71. Thus, as the hole dianeter of the bleed hole 71

becones  sfmlltgloss dfemRilovafitebacoinbdiéssl aHoweREaEH6raties fomHaWavel state
restoration froman initial state (state where the air pressure from

the air regak\iefe thdair gre'gﬁfre 208! thesl) re¥drbdic 7@%&%0% dgPRed)wiffAeRIRE v, i f

the hole dianeter of the bleed hole 71 is |arge, restoratlon fromthe

:amjt gaér-o%o%/grg%g 191%1“;: %léle é:fs?ag{ljcrtér o??he lef_tl:'ﬁtﬂgleffl s M&%%c'ét%l‘a?o%obx tjhgﬁlﬁ S€
d. Th f th t he bl

oref or abl AL Ak By iqsa ok e 2 ?loarfrg{enﬁ h e s oy g FE R e g

the restoration time fromthe initial state, 10 As des i b d Eﬁove

in the prdasaitsupplyqasseent Will hecaused o Hrerefredhs hple dipmgler %lﬁ leed, holg

valve 6 in the position where the air reservoir 72 faces whereby the
i ntroduci 4 is pretesahlieser in ¢ansideration althplesseffbe Fipfloy sate pedithg restoratigip| y

air tothe air pad 73. Also, when novenent of the table 3 proceeds

and t he pitinot fremlthednigiabisiate. not face the air reservoir 72, the

i nt roduci ng passage 70 (connecting passage 75) is blocked. Therefore,
15 thaot abl e 3 iAs dagkiBed sboVeM8 tiitd fREx@nt dibofintef € tisable 32noves toeactivip khe

of air to the air pad 73 is continued, w thout connecting an air

supply tubgiot ®dide 6 rnaﬁag&éf&ﬁwme {he GirP@sivoiran fafes %'ﬁcx%bj? the ShtRAu¥inpar t
(i ntroducing passage 70) arranged in the guide shaft 2 (position

where the p@és’hgc 70 (connecting passage 75} is opened to supply air to the air pad 73.  Also,

when movement of the table 3 proceeds and the pilot valve 6 does not face the air
reservoir 72, the introducing passage 70 (connecting passage 75) is blocked. Therefore,
15 the table 3 is able to move along the guide shaft 2 while supply of air to the air pad 73 is
continued, without connecting an air supply tube, etc. regardless of the position of an air
supply part (intrbducing passage 70) arranged in the guide shaft 2 (position where the air
supply part fits to the guide shaft 2). Therefore, the length of the table 3 can be set
freely, without being limited by the arangement of the air supply part, and a sufficient
20 moving stroke can be secured. |
Moreover, in the present embodiment, since the bleed hole 71 is provided in the
pilot valve 6, even when an uncxpe;:ted situation arises and the air pressure of the air
reservoir 72 drops, the pilot valve 6 can be easily restored from its initial state.
Therefore, in the present embodiment, complex restoration work can be avoided, and

25  workability can also be improved.



supply part fits to the guide shaft 2). Therefore, the length of the
table 3 can be set freely, wthout being limted by the arrangenent
of the air supply part, and a sufficient 20 noving stroke can be
secured. Moreover, in the present enbodi nent, since the bleed hole 71
is provided in the pilot valve 6, evges when an unexpected situation
arises and the air pressure of the air reservoir 72 drops, the pilot
val ve 6 cafetpaddimbodimengstored fromits initial state. Therefore, in
t he present enbodi nent, conplex restoration work can be avoi ded, and
25 wor kabi lity Naxt, akes:oncban!boﬂﬁmmﬂeﬂﬂxebﬁaﬁngﬁetimddl&&)dwbmm > Next, a
second enbodi nent of the bearing device wll be described. Although

the first enmbodiABiighhRsfigt aabvidirgeit fad DeonfipurationCib wiieh the bidét véBle\Geis 6
is activated by the air pressure of the alr reservoir 72 provided in

the tabl eachifediyRBSMt Bysﬁ@%@ﬁf‘ks&@ﬁr R GRS (BE 12813, 1he pY‘é&lax?th a

pilot valve is driven a magnetic force using a magnet.
configygra
the s age %gfr?ljg ? “1"#&%&5 gﬁi?éﬁétpﬁq g"g Ee‘:ﬁo fpﬂgﬁaaﬁ%ﬁgs Qen%%dlﬁ n%J P i:dr%-own in
FIGS. 1 to 4D are denppte the s [ ef. t
descr i pr) SRR 2h65 ‘EILE)%’&"“"P e ah PR R S Pro ety
val ve ven in the present e pil ot valyv noted
by 6A, 6 B% {5 qege SommufieRtrerts e ot %%%ret)em]b@d Soua ipFIGRd to
6a, the eng%3ﬁ£§h art 6b and an N-pol e magnet 76N and an S—pole
nmagnet 769en same eedprence namesalsp ans the descrptionibereefiis emitteds t he
shank 6a. An introducing hole 70c which comunicates with the
i nt roduci ng hol b i@ present pbtiodimenththe pHatnalvg®, (evandn ithe preseptrembodongrite
recess 2b is provided in each of the magnets 76N and 765. 15
Mor eo@r, piofptalveslatetdencttd pprbAsoBfandleéfdtoen the defeinFIG6) iscuanfas@abodfthe
magnet 77S are arranged in the novement direction (that is, in the
| ongi t udi BRdnkdal e eh@Ringfpak®®, Midi2N-pole magnet 76N and an S-pole magnet 76S
which are sequentially provided at the top end of the shank 6a. An introducing hole 70¢
which communicates with the introducing hole 70a formed in the shank 6a, and is
opened to the recess 2b is provided in each of the magnets 76N and 76S.
15 Moreover, a plurality of pairs of N-pole magnets 77N and S-pole magnet 7758
are arranged in fbe movement direction (that is, in the longitudinal direction of the guide
shaft 2) of the table 3 in a ceiling part 72a of the air reservoir 72 of the table 3. In each
pair of magnets, the N-pole magnet 77N is provided in the ceiling part 72a, and the
S-pole magnet 778 is provided on the side where it faces the guide shaft 2 (that is, the
20  magnet 768 having the same pole). In this case, a repulsive force generated by the
magnets 76S and 778 is set to be greater than a force that the pilot valve 6 receives by the
air in the air supply passage 5.
The other configuration is the same as that of the first embodiment.
In the present embodiment, when the magnets 76N and 76S are in the positions

25  where they do not face the magnets 77N and 778 of the table 3 like the pilat valve 6C,



shaft 2) of the table 3 in a ceiling part 72a of the air reservoir 72
of the table 3. In each pair of magnets, the N-pole nagnet 77N is
provided in the ceiling part 72a, and the S-pole magnet 77S is

provi ded on the side where it faces the guide shaft 2 (that is, the
20 magnet 76S having the sane pole). I this case, a repulsive force
gener at ed t?%/ the _nmagnets 76S and 77S is set to be greater than a
force that!™Emeepgticderce af the npepet J@N\and 7Y istnobappdied td the triagneis 7616 ampT68
passage 5. The other configuration is the same as that of the first
enmbodi ment but ghe aitpressursé thie airdopply pesstge Sdveron the cigaging ipart 66 bk At wAS
are in the positions 25 where they do not face the magnets 77N and

77S of t hefotcabl EhGefords ehetihoducingpassadeV i§Blocked, add WoWRENTIthCaif §ome Of
the magnet 77N and 77S is not applied to the nmagnets 76N and 76S but

the air priaesiosepphf pdskipe 3ii§ stopRRladcorfiggpge S5 acts on the engaging
part 6b as an upward orce. Therefore, the introducing passage 70 is

ot opped accor di oy e iaRind AR hites B f R RstnBR 72 3 oG
the air r | d Il ot al eé fo X , BA) face each
other,  t e eeittrekopBRie Bladbh olff HE mpeberduo Bl Tsinele Sty
ot her, and rlehe ﬂlecfm éi e f o& Eche cayses. the pilot valve 6A to descend
agai nst t H& HFPUNT BER giher grd the zepyisivedorsp F%“Sﬁ%\'g§ RY waivePiiita dessend t he
I nt roduci 23% astgeage 70, thereby introducing the air in the air 10
supply pa 8@%‘ PR prsssuFrcofshe aif wipplnnassee® t hr ough t he i ntroduci ng
passage 70. Moreover, when the table 3 noves away fromthe pil ot
val ve 6, si ni | afhig opensitheingioflesing passage B theréhy intredueingitheeaif iortheair
bet ween the magnets 76S and 77S is elimnated, and an upward force
acts 18n tshpplpphsstgeeintocthé Air bsetvhie 72 itroyphahsinted@ding fHesagk 70.S UNdkebver,
passage 5, thereby blocking the introducing passage 70. 15 As such,
in the predenthetablodines awiyRom itheiloy MIVEs, RirhifarBab khedliBevAlYe 68 &he
repulsive force between the magnets 768 and 778 is eliminated, and an upward force acts
on the pilot valve 6A by the air pressure of the air supply passage 5, thereby blocking the
introducing passage 70.
15 As such, in the present embodiment, the pilot valve 6 is activated by the
magnetic force of the magnets in addition to having the same operation and providing the
same effects as those of the first embodiment. Thus, even when supply of air stops and
the air pressure of the air reservoir 72 drops, it is possible to more positively activate the
pilot valve 6.
20  <Third Embodiment>
Although the first and second embodiments have a configuration in which air is
used as a medium, the present embodiment has a configuration in which a vacuum as
media is supplied to (is formed in) a vacuum-preloaded air pad (actually, 2 vacuum state

is supplied to the air pad by air being sucked by vacuum suction from the air pad). An

25  example of this configuration will be described with reference to FIG. 6.



magnetic force of the nagnets in addition to having the sane
operation and providing the sanme effects as those of the first

enbodi nent. Thus, even when supply of air stops and the air pressure
of the air reservoir 72 drops, it is possible to nore positively
activate the pilot valve 6. 20 < Thingg Enbodi nent/ Al though the
first and second enbodi nents have a configuration in which air is 7
used as a nedi umth¢ pesqnt embodimentbodicnemtsudtion passegiA g edcuom supptwhi ch
a vacuumas mnedia is supplied to (is formed in) a vacuum prel oaded
air pad (patoainepted @ aaRuutsadiah ourtsd A ipbvidel ihthd duddeadhaft pad Alhasiai r
bei ng sucked by vacuum suction fromthe air pad). An 25 exanple of

this conf7gurtaéh 818 tivtblelshiik GA$ thelpl8evalve §ispedvided it fhid PcfPsfetiohd | N
the present enbodi nent, a vacuum suction passage 5A as a vacuum

he gui doPRRERLIESS & PRABURECU RIS PRI B itiist BAMRRIAT
e guide’shart 2. A blsh S 820
prot rutie BAEVE WPER clihmbllsy G AR B e B ROL BB iRl age 6o o

7B whi ch co nicates with the introducing hole 70a forned in the

pi l ot val g 5 oPd th zhccyaewaswcsoa PRSSARE SHA P wl@vﬁ VHXS S agrendybnpraeds
the pilot valve 6 ascends upwards and the bush engages an engagi ng
part (not 2ahbebysh engassan epgagingmart decfshown)omnd Wich is seipased Eamithe wit h
t he introducing hole 70a when the pilot valve 6 descends. Mboreover,

t he r ecessommubigatiowiththe miroguéingheln 02 when the pilotwialve @ descendsa pr el oad
spring 78, 10 one end of which engages the bottomface 2d, and the

ot her endMuoremge shd leecse iy fuginad)in thaplidSshadf? i proviel afitharieadsring 78] he
bottomto bias the engaging part 6¢c upward. This preload spring is

wound1@r odiéledd st vilic énghiges thWdttBindBéd T, Al 1hE oftkr drldQnpARS %d;ng:igiﬁ@g

78 is set to be smaller than a suction force that thé shank ba

recei ves haRge bffhe BAGHANe 651mh tHBoRGN160fs B NEHpthol G (RNPAAY TR ¢

6Cc i s opehed under " at nospheric pressure.

preload spring is wound around the shank 6a. The biasing force of the preload spring
78 is set to be smaller than a suction force that the shank 6a receives from the vacuum
suction passage 5A when the engaging part 6¢ is opened under atmospheric pressure.

15 Moreover, the table 3 has the air reservoir (medium reservoir) 72 in a position
where it faces the recess 2b substantially in the center thereof in the width direction at an
inner peripheral surface thereof which faces the top face 2a of the guide shaft 2. This
vacuum reservoir 72A is connected to a vacuum-preloaded air pad (pad part) 79 through
an internal piping. The air pad 79 is provided at the bottom of the table 3, and has an air

20  outlet 79B which blows off air, and an air inlet 79A which sucks out the air on the side of
the bottom of the table 3.  Also, the air pad serves as a preloaded fluid bearing which
forms and maintains a fixed gap between the bottom face of the table 3, and a moving
surface by a balance between a repulsive force generated by blow-off of the gas from the
air outlet 79B and a suction force generated by the air inlet 79A. In addition, although

25 not shown, if the air supply passage and pilot valve shown in the first and second



15 Moreover, the table 3 has the air reservoir (nmediumreservoir) 72
Iin a position where it faces the recess 2b substantially in the
center thereof in the wwdth direction at an inner peripheral surface
t hereof which faces the top face 2a of the guide shaft 2. This
vacuum reservoir 72A is connected to algracuum prel oaded air pad (pad
part) 79 through an internal piping. The air pad 79 is provided at
the bot t orffBiodiments #p peovisied imppskitens differant from thavacwum F@iontpasshgds Aok
off air, and an air inlet 79A which sucks out the air on the side of
t he bot t orfh®guigeshafidynd the pilit yalve fr@acium, firdiryesenadr ael air-spglymgded
fluid bearing which forns and naintains a fixed gap between the

bot t om f agupipg aterprotiddal ip ti tablad, mdviy hmgupp;ﬂﬁ% ?@a; QY céhnl@bdRG8e air

bet ween a repul sive force generated by bl owo o# the gas fromthe

ai r —out | etouflefy9B) Blow-6ff6f 4iPbarl K 6RiZBE WRAGL G6inPY nfhRCerdi I i nlet 79A. In
addi tion, although 25 not shown, if the air stpply passage and pil ot

val ve ghown in qﬁ‘ﬁlefabé\%tcoﬂﬁ%um(?meﬁc VERALR 7 %&g]&ﬁg&r‘?@%’d‘yi’r’ge

positions different fromthé vacuum suction passage

haft 2 Ll | thegal L oand
o b ) 30 G i el 5

ai r-suppl yj I, Dl S nnegteed to the air outlet 7913, bl ow off
of air ca)ré'blggl #)dé%ﬁntggah%ﬁt%ﬁﬁ&ﬁ%“ﬁ%o%f&fcﬁ%@?‘ the ¥acugm rgserypir Fbwhich
configuration, when the vacuum reservoir 72A and the pilot valve 6
(for exanpf¥ ondhseneaging part %" wilhsroffsets e Therefdre as theipilet YalvnbA assendsdyum
suction passage 5A which acts on the shank 6a, and the suction force
fromthe Vhthasng fosesrafsheprolpad spring 78, anditl: iotroducegdnliflangd fier t  6¢
will be offset. Therefore, as the pilot valve 6A ascends by the

bi asi 1§ f semeudicatihghqle @B ofithe bpsh Ty cotfimunitgte itk ehdl dthetbié D4bulde) satd 0a
and the 10 communi cating hole 7B of the bush 7A comunicate with each

ot her, t hefthecammos sution pakade!5A iv supplisd oUEs b@ﬂuﬁ&@s‘é%ﬁﬁé\tbﬁ)ugh‘aﬁl i ed
to the vacuumreservoir 72A through the introducing passage 70

i) ey MR e S S
Ther eby, &b the vacuum suction passage 5A through the introducing passage 70). Thereby, air
suction of the air inlet 79A in the air pad 79 is performed.

15 On the other hand, when the table 3 moves and the vacuum reservoir 72A and
the pilot valve 6 (for example, 6C) do not face each other, atmospheric pressure is
applied to the engaging part 6c of the pilot valve 6C. Therefore, the pilot valve 6C
descends against the biasing force of the preload spring 78.  This releases the
communication between the introducing hole 70a and the communicating hole 7B, and

20 blocks the introducing passage 70. Accordingly, it is possible to prevent the vacuum
suction force of the vacuum suction passage SA from decreasing.

As such, in the present embodiment, even in a case where a vacuum state is
supplied as a medium, it is possible to move the table 3 along the guide shaft 2 while air

suction of the air inlet 79A in the air pad 79 is continued, withont connecting a tube, etc.

25 tothetable3. Therefore, the length of the table 3 can be set freely, without being



suction of the air inlet 79Ain the air pad 79 is perfornmed. 15 On

t he ot her hand, when the table 3 noves and the vacuumreservoir 72A
and the pilot valve 6 (for exanple, 6C) do not face each other

at nospheric pressure is applied to the engaging part 6c of the pil ot
val ve 6C. Therefore, the pilot valve 6l descends agai nst the biasing
force of the preload spring 78. This releases the comunication

bet ween t hémited byohe amgngementof auction gaxtand esnifisiant mpving stellesar B and
20 bl ocks the introduci ng passage 70. Accordingly, it is possible to
prevent thwscweduum suction force of the vacuum suction passage 5A
from decreasing. As such, in the present enbodi nent, even in a case
wher e a vadiourth Pnttiodiment> supplied as a medium it is possible to nove
the table 3 along the guide shaft 2 while air suction of the air

inlet 79A in th%!ﬂioﬁglpﬁgag&eic&bﬁﬂﬁﬂ{ehﬂ%%coiﬂi%ﬁ&l&l ift WARB G ilBEvaivd 1be,
etc. 25 to the table 3. Therefore, the length of the tabl'e 3 can be

set fregl Yacti%t&hﬂl@éhanﬁid% afd a rdehirmél}kgglcl 2% ail%l;e}{%a egcﬁlgﬁg% %"QB{ ﬂots uction

part, and a sufficient ving st secur e our
Enbodi nent > Al t bove enmbodi ment has copfiguration in,. .
ahion & piTBPIeP 384 haE R oL AR b e oot A it R et
as air or ,a vacuum. i s lied or not supplied to a_pad part, the
present _erBEURTRLAY SheiScallyineiag lestppsenetie falve gusption yall beg
controlled, electrically usiqﬂ an el ectromagnetic valve. This
conf i gur atgestibga WithgeleregeastoriiGets \ip edditien dg BlCk &, the samegongtitugns parts as
addition, in FIG 7, the same constituent parts as. those of the
first enbdbeseefithedirstambodinmngshown in FIGS) lote dDopre denstbdiby thdsameanference
reference 10 nunerals, and the description thereof is omtted. As
shown li0n Fu@ergls,iand theclepriptiemtheroDisdnrigest , t he gui de shaft 2 is
provided. with a plurality of air supply ports (supply part) 90 in
t he | ongi t udi nalasdhéves in FIG: 7,1i€ fRQresent embodiment, the guide shaft 2 is provided
with a plurality of air supply ports (supply part) 90 in the longitudinal direction thereof,
and air-supplying connectors 91 are provided in the air supply ports 90, respectively.
Each connector 91 is connected to the air supply source 4 through an air supply pipe
15  (connecting part) 92. An electromagnetic valve (opening and closing unit) 93 is
interposed in this air supply pipe 92. Each electromagnetic valve 93 is controlled in
driving by a contro! device (not shown), and has a configuration in which supply or
shutoff of air to the air supply port 90 through the air-supplying connector 91 is freely
switched by switching a solenoid valve.
20 In the above configuration, the control device switches a solenoid valve of each
electromagnetic valve 93 in response to the position of the table 3, to control supply of
ar to the air reservoir 72.
Specifically, the control device drives an electromagnetic valve 93 connected to

an air supply port 90 which faces the air reservoir 72 so that the valve may open a

25  comresponding air supply pipe 92, and conversely, drives an electromagnetic valve 93



and air-supplying connectors 91 are provided in the air supply ports
90, respectively. Each connector 91 is connected to the air supply
source 4 through an air supply pipe 15 (connecting part) 92. An

el ectromagnetic val ve (opening and closing unit) 93 is interposed in
this air supply pipe 92. Each electroqﬁgnetic valve 93 is controlled
in driving by a control device (not shown), and has a configuration

i n which stixdcied @ an siPstipplypodfo0aitick doek R6t faderth&aip pasyrvpio 72 s@fhat theough
the air-supplying connector 91 is freely switched by switching a

sol enoi d \C‘ﬁiv‘é?nay%@ockréc}‘;ﬂ@sp@ﬂdlﬂ@aiﬁﬁfﬁph%i?@@iom the control device

swi tches a sol enoid val ve of eac el’ectromagnetic valve 93 in

response to the,pgsi E ingpe %#ﬁ%r%?ﬁ%t isfgg%s‘rﬂg?{or &)Intréf‘}tﬁpizl)éctmmagﬂjaﬁc to

the air reservoir eci c device drives an

el ectromagnetic,val yve 93 connected to an air Of it e
Faces. ¢ ne vafvp of a¥ G reesiaBoDRY pEfie kit v o0 eloply Bt o, BbiR S hloirl
correspondi ng air supply, pipe 92, and convers \ &Ejive n

el ectréma ‘KPE'W%“Q!?'REB‘”S’E’& Giges %Weglﬁ ' BF&FSDB@PIWEO whi ch
does not face the air reservoir 72 so that the valve may bl ock a

cor r espondiFifih BmbodimewPy pi pe 92. As such, in the present enbodiment,
it is possible to control the el ectromagnetic valve 93 to easily
regul at e suppl yAdthowghrthd finst entmdymerit hasagmifigunatiert inodhi¢hthe gt vabigs aed
having 5 the sane operation and providing the sane effect as the

first to tie itireedrbeie 72 ths table<dart blovidet oflionesite oAbt paidgthafiide tei r st
enbodi nent has a configuration in which the pilot valves and the air

reservoir pfdemlenitd8iniedPh® aZonfiSurMiciVin S2echQhe gie valvelrandflthd dicregitvéifare
shaft 2, the present enbodi ment has a configuration in which the

Phe. gi0de PERAFRCy Ui 6 L RRHNE a2 s Bt L B0l hedomur
reference rbfrebb&totIG 8.
As shown in FIG. 8, in the present embodiment, the pilot valves 6 and the bushes
7 are respectively arranged at the same pitches and in positions deviated by a half-pitch
from each other on the upper and lower sides of the air supply passage 5. Also, the
15 table 3 has air reservoirs 72 in positions where it faces the recesses 2b substantially in the
center thereof in the width direction at an inner peripheral surface thereof which faces the
top face 2a of the guide shaft 2 and at the inner peripheral surface thereof which faces the
bottom face 2d of the guide shaft.
In the configuration shown in FIG. 2, upper air pads 73 and lower air pads 73 are
20  different from each other in the path length of the internal piping 74 for introducing air
into the air pads 73 from the air reservoirs 72. Therefore, the amount of air which is
blown off from each air pad 73 by a pressure loss in air pressure will become nonuniform.
However, in the present embodiment, it is possible to provide the air reservoir 72 on each

of the upper and lower sides to control the amount of air blown off from the air pad 73 to

25  become nonuniform.



As shown in FIG 8, in the present enbodinent, the pilot valves 6 and
the bushes 7 are respectively arranged at the same pitches and in
positions deviated by a half-pitch fromeach other on the upper and
| ower sides of the air supply passage 5. Also, the 15 table 3 has air
reservoirs 72 in positions where it fgges the recesses 2b
substantially in the center thereof in the wdth direction at an

i nner per iStage Devico nfidExpdstverdpphranisi-ch faces the top face 2a of the
gui de shaft 2 and at the inner peripheral surface thereof which faces

the bottom faclexla Sthgd divicgandl en expdbilre apphrdthein6lafih eHelBbVOBLaBROW | N
FIG 2, upper air pads 73 and |lower air pads 73 are 20 different

from each detide wiMl bé B&cRBdWieRAhclio FIESS. i9hg1 02! InRh@bﬂa&n?émB&Hmen:

introducing air into the air pads 73 fromthe air reservoirs

Therefore éﬁ%v@g%ﬂ Q\Ec@i fs ‘ggl'léﬁhzo 2 1d9|n9e%e%ff ai'vﬁt%p%t%géciﬁﬂ%'% s%ge 3

by a pressure |oss | alr become nonuni

in the s sible to rov | de, t

reservair %&S{} rrtai_g%e, eﬂﬁﬁ@ 3‘%’ ] Yo ﬁtﬂ’é’gr WB‘CE g‘ﬁ'ﬂstng aegnit
anount of air komn off fromthe air pad 73 to 25 becone nonuniform

19  <St ag®etsan pta semisondusios deviceApmeaddn ageticlgonto a waker adile theveticde andd an
exposure apparatus including the above bearing device 1 will be
descri bed il wafer ase synshronously mpGal is gsedrad theExposure dppayatug yalh be described
enbodi nent, the above bearing device 1 is applied to a guide nenber
of a wafelessnagmpilen t he exposure 5 apparatus. Here, for exanple, a
case where a scanning stepper which transfers a circuit pattern of a

senm conduct or dAwtleeatio comifukation of tHeieg ?@uﬁﬁp@a@uﬂb%coﬂ?ﬁé@dﬁe
reticle and the wafer are synchronous noved is used as the

exposupe IppaditieHSis Wdvn REIdescri bed as an exanple. A schematic
configuration of the exposure apparatus 10 according to one 10

enbodi ment i s Smw@xﬂ.o@m% Iagbegatus 10 includes a light source (not shown) and an

illumination unit IL.U, and is provided with an illumination system which illuminates a
reticle R as a mask from the top with illumination light for exposure, a reticle drive
system which drives the reticle R substantially in a predetermined scanning direction,

15 here, in a Y-axis direction (right-and-left direction in FIG. 1), a projection optical system
PL which is arranged below the reticle R, a stage device 12 as a substrate stage which is
arranged below the projection optical system PL and includes wafer stages WST1 and
WST2 which independently hold wafers W1 and W2 (appropriately and typically
referred to as "W'") as substrates and moves in a two-dimensional XY plane, and an

20  alignment optical system ALG which is arranged on the -Y side of the projection optical
system PL. The parts except for the light source (not shown) among the
above-mentioned parts are installed on the floor surface of a super-clean room, and are
housed in an environmentally controlled chamber (hereinafter referred to as "chamber")
14 in which temperature, humidity, etc. are managed with precision.

25 In addition, the optical axis of the projection optical system PL is disposed in a



Thi s exposure apparatus 10 includes a |light source (not shown) and an
illumnation unit ILU, and is provided with an illum nation system
which illumnates a reticle Ras a nmask fromthe top with
illumnation |ight for exposure, a reticle drive systemwhich drives
the reticle R substantially in a predegerm ned scanning direction, 15
here, in a Y-axis direction (right-and-left directionin FIG 1), a
pr oj ect i omposifion omthesyisdidmof aPitagaiplatdn 445 anal the npfivdl dxid afithe dlignment aptiealR,

a stage device 12 as a substrate stage which is arranged bel ow t he
proj ect i oRysiahiAdal isskispossthiPh pasidon oicihe d¥sideaf the sapaplaen8T 1 Aacddinis] 2
whi ch i ndependently hold wafers W and W2 (appropriately and

typi cal |y thd -6t ide 8€lthe Qta@s pladéh 14 3erved R sh eRbRGreddd sBh4E 8xpodur@ processing

t wo- di nensi onal XY plane,” and an 20 alignnent optical system ALG
which is it = | | 3 oRtd: em
L. “The: parpEREEHOBRAA: PR Raidd i Ul QLETHIP IR ST e
above- genti one arts are.installe .he floor.su ce,of a

auper- 8T odpcnt R & & it e o il g B R PR She e
chanmber (herejnafter referred to as "chanber”) 14 in which

t enper at ur28e IAGAEM YIS AR are managed with precision. 25 In
addition, the optical axis of the projectiaon ogtical systemPL is

di sposed in a 2@&he pyeledriye system isdeceived injareele gshambeg d2,And pdpticle stagen ¢
the optical axis of the alignnent optical systemALG is disposed in
a posi t i ofmask stags) RYT shich is fnovakde in the v imensionpl X Y/plangraii awgtigle bagehe
+Y side of the stage platen 44 serves as an exposure area so that
exposur e oadedsihily hotdiye the rqtietefRor MBe reticlastagef RET 5 hatgally anatoset ofra
this area, while the -Y side of the stage 5 platen 44 serves as an

al i gnmant réickecoatsetnivtionatapd MiRAtis ABWinPl§ sppicred bR theQtticle WRE Bbard 28 a¢e

| ocated in this area. The reticle drive systemis received in a

reticle chaphebntes bedrth @of Sowhl, Fortkadle, 4 VREm PrAGRAd fRhydhistlici S

novabl e in the two-di mensional pl ane on a reticle base board 24

‘(’:“;i l e hol %%:ﬁﬂlgt&gic@,e&nh%lﬁclﬁs A0 tnSipr&defrRin@d Srdke Farlge i fHetBddiY
nposed of a
direction that is a scanning direction by a linear motor (not shown), and a reticle
micro-motion stage which is finely driven in the X-axis direction, in the Y-axis direction,
15 and in the 0Z direction (direction of rotation around the Z-axis) with respect to this
.reticle coarse motion stage by a drive mechanism including a voice coil motor, efc.
The stage device 12 is installed within a chamber 42 which has a wafer chamber
40 formed therein, as shown in FIG 9. A lens barrel of the projection optical system PL
is joined to an upper wall of the chamber 42 without a gap in the vicinity of a bottom end
20  thereof.
The stage device 12 is mainly composed of a stage platen 44 which is housed
within the wafer chamber 40, two wafer stages WST1 and WST2 which are floatingly
supported above the stage platen 44 via a vacuum preloaded gas hydrostatic bearing

device (not shown) that is a non-contact bearing and which are independently and

25  two-dimensionally movable in the Y-axis direction (right-and-left direction in FIG. 9) and



10 reticle coarse notion stage which is floatingly supported on the
reticle base board 24 via a non-contact bearing (not shown), for
exanpl e, a vacuum prel oaded gas hydrostatic bearing device, and
which is driven in a predeterm ned stroke range in the Y-axis
direction that is a scanning directiorelby a Iinear nmotor (not shown),
and a reticle mcro-notion stage which is finely driven in the

X-axi s di rig&he Bmaxisidireetion (diressipr odhagonalitothe shest plave inF1GHY, Oftaghi drsdng on
(direction of rotation around the Z-axis) with respect to this
reticle coxstsm whith dnves thegwo lwafear sAgesVW ST altbWiSTR) dndcel watbrigtesferonicte
coil notor, etc. The stage device 12 is installed within a chanber 42

whi ch has systemfvdiiclchessines the4dsition 6EMe Wakit Slagbs WSTERARVWSTD. FIG 9. A
| ens barrel of the projection optical systemPL is joined to an

upper wal | of tieaddhaiDie whierthiriBdru0as IR viith fudShtivkd (Ci'liefiﬂmj)%a We) or
I onpos 3 OF a

bottomend 20 thereof. The stage device 12 is mainly

stage pl at Aib s ' LR RACET )

waf er stag(ggnws%l %%EN %@‘Y‘gﬂ\g\ifﬁgﬁox%éeﬁjfc P‘gg{li%ﬂ%@éﬂhgggportﬁ {e%%g%%'t he
stage pl at 44 V] vacuum pr el Qade as hydrosiatic heari .
devrce’(nd ffgﬂ‘aemr@@%fﬁ?'?a‘feg 8Pt g e;ﬁ?%aﬁd%a%f vwgaffafgv iR ns

i ndependent | y. an - di rensi Qna nmovabl e in e.Y-axis ‘
direction p(’?%@ﬂf”—‘ &n §1%¥@%§ﬂ?mﬁl%9ﬂn@mxaxﬁa (neqr sidg,inthlG. 3).of thes
direction (di rectiohré_lﬂlofgt ho on%:&étg tg;dfs)heet plane in FIG 9), a stage
driving s‘i‘%‘l‘ ARV ARy @S Wajes Chafp er stages WSTI and WST2, and
a waf er interferorretermsystem whi ch neasures the position of the
waf er stages WSH schematigE@Epedtive aiteh dfithnstageldevivn i 2which infivasediithia the
filled with pure helium (heliun) gas (He) or 5 dry nitrogen gas (N2)

with df aichariberyiddsihosmrit EHGE 100nAe Sliovad indIGS.S1 0aind 9 the €gé advideID has
Moreover, a wafer | oader (not shown) which | oads and unl oads a wafer

i s provi deke itigeplatpDs44, bihdh i9 Rordzontall§ iseishohtad 4t threé poihtsdakdur bfinklvia §) on
the -X side (near side in FIG9) of the chanber 42 which forns the -
waf er charfghatidiQproof unit (not shown) on a base plate BP installed at the internal bottom of the
chamber 42, a coarse motion stage 63A which is connected to the wafer stage WST1 and
moves along an X guide stage 61 A extending in the X direction, a coarse motion stage
15 63B which is connected to the wafer stage WST2 and moves along an X guide stage 61B
extending in the X direction, Y linear motors 65A and 65B which drive the wafer stages
WST1 and WST2, respectively, in the Y-axis direction via the coarse motion stages 63A
and 63B and the X guide stages 6iA and 61B, and X linear motors 67A and 67B which
drive the wafer stages WST1 and WST2, respectively, in the X-axis direction via the
20  coarse motion stages 63A and 63B.
A plurality of vacuum-preloaded air bearings 60A and 60B that are non-contact
bearings are provided below both ends of the X-guide stages 61A and 61B, respectively.
By the balance among the hydrostatic pressure of a pressurizing gas (for example, air,
helium, nitrogen gas, etc.) which is blown off from bearing surfaces of the air bearings

25 60A and 60B, the total self-weight of the guide stages 61 A and 61B, and the vacuum



A schematic perspective view of the stage device 12 which is housed
within the 10 chanber 42 is shown in FIG 10. As shown in FIGS. 10
and 9, the stage device 12 has the stage platen 44, which is
horizontal ly supported at three points or four points via a

vi bration-proof unit (not shown) on a2Base plate BP installed at the
internal bottom of the chanber 42, a coarse notion stage 63A which
is con nectsté@wm(foltch,éhmﬁf@lrdcsim,gbﬂ\md 6d Bcre suppeised-in arrcentack withiagap of
stage 61 A extending in the X direction, a coarse notion stage 15 63B
whi ch is aboutaetesa ntiaonhdmmahmovi;tgage‘amgﬁa thanth thetep Sacalobthy stage Klatani de
stage 61B extending in the X direction, Y |linear notors 65A and 65B
whi ch drivég. the wafer stages WSTI and WST2, respectively, in the
Y-axis direction via the coarse notion stages 63A and 63B and the X

gui de stages 61An@ydinea rﬁfom@mﬂA&é donfREed BTisRtds STAWRIRE afe ABspobtivelly

drive the wafer stages WSTI and WST2, respectively, in the X-axis

di rectison tgédkdp { ty of
vacuum pre oa ezﬁ arr egér?%gt;@? (%R Bé%giﬁﬁ l&%g# @otﬁégc?ﬁd
beari ngs gﬂ row ed be ) heends o‘}‘elthewﬁo%# %c g and
61B, respSEEFRS m%‘ﬁ?rﬁ 8'1 e N A ct)’gtt strcopre sure of
a pressurizin as ( | e, eliu en

which is Bt G\B‘g LULn [fe‘ﬁ'wé @Gb‘laétségmﬁ?o“t '%8%&5%%39"5% 60A
and 60B, the total self-weight of t he gqui de s a es 61 A and @S and
the vacuulesromagpetic aﬁerﬂ@wﬂt Qhestxtogiﬁ%d\e teg3 28 A Arg soperigd by
supported in non-contact with a gap about several mcrons above a
novi ng surstppaatingblocks ¢ Aivhicthage mpecﬁlaele pesfvidet @past inghe Rtagiseirection ofThe
Y linear notors 65A are conposed of stators 58A which are

r espedoi vehestage platerndfied in the Y-axis direction on both outsides of
the stage platen 44 in the X-axis direction, and novers 62A which

are respectivel ginil£ly] ey lﬁieabﬁbﬂ&rs%i&ar@ﬁmﬁﬂlﬁe@ﬂ stitors SEB.QMichlfe and
which are driven in the Y-axis direction al ong the stators 58A by the
respectively arranged in the Y-axis direction on both outsides of the stage platen 44 in the
Y-axis direction, and movers §2B which are driven in the Y-axis direction along the
stators 58B by the electromagnetic interaction with the stators 58B. These stators 58B
15  are supported by supporting blocks 64B, respectively.
Moreover, the Y guides 68A and 68B are provided in the Y-direction in the
supporting blocks 64A and 64B located on the +X side, respectively, and Y guide stages
(movable member) 69A and 69B which are fitted to and guided by the Y guides 68A and
68B are provided in the movers 62A and 62B located on the +X side. In the present
20 embodiment, the Y guides 68A and 68B are applied to the guide shaft 2 of the first
embodiment as fixed bodies, and the Y guide stages 69A and 69B are applied to the table
3 of the first embodiment as movable bodies.
That is, the plurality of pilot valves 6 and air supply passage 5 shown in FIG. 2

are provided in the movement direction of the Y guide stages 69A and 69B in the Y

25  guides 68A and 68B, respectively. Moreover, in the inner peripheral surface of the Y



el ectromagnetic interaction with the stators 58A. These stators 58A
are supported by supporting bl ocks 64A which are respectively

provi ded apart in the X-axis direction of 10 the stage platen 44.
Simlarly, the Y linear notors 65B are conposed of stators 58B which
are respectively arranged in the Y-agss direction on both outsides
of the stage platen 44 in the Y-axis direction, and novers 62B which
are dri veguida stage69A ax62B whick faceoihe X guids G8iAcor 68B the pis rseMoly /2 tihe

el ectromagnetic interaction with the stators 58B. These stators 58B
15 are suppoideddardytheszippat 13 cognduledak thetdBeseradiRahiough the ilfemebpiping
the Y guides 68A and 68B are provided in the Y-direction in the
suppor ti ng4ld mekidedi4A and 64B | ocated on the +X side, respectively,
and Y gui de stages (novable nmenber) 69A and 69B which are fitted to

and gui ded by tge Yadid ﬁﬁ.ﬁioﬁ%ﬁa%ﬁr s@BBIoRAtEd IRV LGBShrk Breh '&E‘méﬂi’.&%ﬂ%%r
62A and 62B | ocated on the +X side. In the present 20 enbodi nent, the

Y gui des j . i 40 f i
erbod ond e PerEia@a IR 8ol sl BabontiUn B sl deRd
applied tqg,the.tabJe 3 of the fir igent ., as. novahl e hodies..
That s, - AT B IsREb R B arme R ItAL Y Seond e i BRI s uses s
showmn in FIG 2 are provided in thg_ veme_gt direction of the Y

gui de st adReasefhbymtrsgdnerferomgler 35 whichus praidedoutsidrthe sage platen 44 on
respectively. Mreover, in the inner peripheral surface of the Y 23
gui de st adfee Eosideio dgoes alpser heatrpioasmeting mimri7d¥. cBRrenvesdm Y-erial ajr
reservoir 72 is provided, and the air pad 73 connected to the air
reser voi r pedtiothefoangifet sizgeilotatdna kheplignment a4 is megsnedibgt@daseiThe Y- axi al
position of a wafer stage |ocated in the exposure area i s neasured by
5 a | daeer intafeomekpBwhich B divdosaton the pagyplatesl 40 plosidde sitantilRga the

platen 44 on the +Y side to direct a |laser beamto a noving mrror
77Y, and tlledX(refer & FIPY) théresy 18 irketQ RF BdanSto MEmbng mirror 77Y, and the
X-axial position of the wafer stage is measured by a laser interferometer 35 which is
provided outside the stage platen 44 on the -X side to direct a laser beam to the moving
mirror 77X.
15 Next, the operation of the stage device 12 in the exposure apparatus 10
according to the present embodiment will be described.

When the wafer stages WST1 and WST2 are moved in the Y-axis direction by
an exposure operation or alignment operation, the Y linear motors 65A and 65B are
driven at a long stroke along the Y guides 68A and 68B. Moreover, when the wafer

20 stages WSTI1 and WST2 are moved in the X-axis direction by a step movement, etc., the
X linear motors 67A and 67B are driven at a long stroke along the X guides 61 A and
61B7.

The wafer stages WST1 and WST2 are moved in the Y—axis direction in a state

where the Y guide stages 69A and 69B have been guided by the Y guides 68A and 68B.

25  Atthis time, the pilot valves 6 in positions where they face the air reservoirs 72 of the Y



measured by a laser interferoneter 33 which is provided outside the
stage platen 44 on the -X side to direct a |laser beamto a noving
mrror 77X. Moreover, the Y-axial position of a wafer stage |ocated
in the alignnment area.is nmeasured by a laser 10 interferoneter 34
whi ch is disposed on the stage platen244 provided substantially in

t he niddlegérefer to FI G 9) thereof to direct a |aser beamto the
novi ng ni BPEE stagss 694and 698, respestively, apponpenedo andothe ain qupplied fronttheairi s
nmeasured by a laser interferoneter 35 which is provided outside the
st age pl atepplyipasssges hés blows offdo the Yiguides8A ahd 688 trewph thocdnhectimgvi ng
mrror 77X. 15 Next, the operation of the stage device 12 in the

exposur e pppageat’dgrohdthe ait padsty mh&rﬂnytth@Ygﬁﬁs 8EesHYAOHI FOB Faré/‘édﬁbox%
descri bed. Wien the wafer stages WST1 and WST2 are noved in the

Y-axi s di iieghémtortict stal vANNAS ¥TRideP 68 Al OSBI (e8! lo@NIENL Oper ati on,
the Y linear notors 65A and 65B are driven at a long“stroke al ong

the Y guides 68MoaRdeO8Rke P 1¥stagl dld¥oRahSe, Atk did @%%g@@g&;qigd

W5T2 are noved in the X-axls rect y a Step nbvenen

X linear . 6 re, dr.iven at || ong, stroke, al ong t X
gui des 61%%'@‘?\% %%é‘.ﬁ%%z‘\%a ceeﬁh%?lﬁﬁaé‘i“m Blogk £ gﬁﬁi?g%“ih’ﬁ’ t he
Y-axis direction.in a state where the Y guide stages 69A and 69B
have been S'quﬁjﬁ%iga“b@m? Hhe ajr %’BPH@@SSG@%@E:WI&O% andamgnggessay cpngymgiionaie
pilot valves 6 in positions where they face the air reservoirs 72 of
the Y 24 aihich dopnpptsomghutgielblowmff fremthacait peds 73 issupprogsedied, and t he

air supplied fromthe air supply passages 5 is blow off to the Y

gui des 68A and 8BS inHripexyiosuieppamimel, whije expaswragasesdngfis parfdrined ah,
pads 73 whereby the Y guide stages 69A and 69B are supported in a
non- c&ht afar example, the whafer N2 oh thiawdés sGEAWSTE by ikahs 6f the plofeciidioptdal 5
Mor eover, since the Y guide stages 69A and 69B nove, and the pil ot
val ves 6 bystem PL, wafer exchange is performed in the wafer stage WSTI, and subsequent to this
wafer exchange, an alignment operation and automatic focusing/automatic leveling is
performed.
As an exposure sequence, and a wafer exchange/alignment sequence which are
15 performed concurrently on the two wafer stages WST1 and WST2, a wafer stage where
the above sequences have been completed first will be in a waiting state, and movement
of the wafer stages WST1 and WST2 is controlled when both the operations have been
completed.
Also, as for the wafer W2 on the wafer stage WST2 where the exposure
20 sequence has been completed, wafer exchange is performed in a loading position, and as
for the wafer W1 on the wafer stage WST1 where the alignment sequence has been
completed, the exposure sequence is performed under the projection optical system PL.
As such, it is possible to significantly improve throughput by executing the\

exposure operation on one wafer stage while the wafer exchange/alignment operation is

25  performed on the other wafer stage and by switching the operations to each other when



positions where they do not face the air reservoirs 72 block the
connecting passages 75, supply of air fromthe air supply passages 5
I s stopped, and unnecessary consunption of air which does not
contribute to blowoff fromthe air pads 73 is suppressed. Also, in
this exposure apparatus 10, while expogure processing is perforned
on, 10 for exanple, the wafer W2 on the wafer stage WST2 by neans of
t he proj ediwitlotheoperatens hasybsesgompletedaf er exchange is performed in the
waf er stage WSTI, and subsequent to this wafer exchange, an

al i gnment oper atln the presentanibodintent el peidesy) S nd68Biaad (Ve widgsthges
performed. As an exposure sequence, and a wafer exchange/alignnent
sequence VB9ACAhdHB ard EorywssEDoTREaliR Benentieid beardiy debiRe 1 WOTH@S Rlis St ages
WSTI and WST2, a wafer stage where the above sequences have been

conpl et ed gossisle tH\"gﬁilri]e &ﬁvﬁﬁr&)%mh&ﬁmt&tﬁf&sm@e%\gm SHEWSTthat 3¢

waf er stages WSTI "and 2°i's control led when both the operati ons

have been @Wf a3 f . . .er stage
WET2 -vv%er eW e egf%%g%vrz eseqbsedﬁ%%ﬁ(ﬁ}g“ﬁgegééug%ﬂl%ﬁgé g‘?ﬁ%ﬁ%ﬁ]@}f -
exchange is perfornmed in | oadi ng. position, and as for the wafer W
on the mfcgpgmég%ﬁtcvﬁre%glngg% i gnnent sequence has been

conpl eted, the xpé) yre, sequence i )yer f ormed under the_ projection
optical system KFRaddildon ip-the present smperdimen; the pbovs; hepning dexice |1yean alsp o e
~throughput by executing the exposure operation on one wafer stage
whi | e t he apaliedtoefos peanede.dhe ¥ erda stagescil Atand 61B ¢s izl bodids andrtht coprse he
ot her wafer stage and by switching the operations to each ot her when

25 bot h trheticowméages 6bhand@BRasmeenbledopiest dd this pastfieispise peseible to adopt
enbodi ment, the Y guides 68A and 68B and the Y guide stages 69A and

69B arl@ cahpmeesblobodiditin akompletaniablenabl-Bes(than 6, fRvibeFred) cohfigatiét | S
possi ble to guide (support) novenent of the wafer stages WSTI and
WET2 ('t hatbyadopting a so-called moving magnet type in which coil units are provided in the X
guide stage 61A and 61B that are stators of the X linear motors 67A and 67B, and magnet
units are provided in the coarse motion stages 63A and 63B that are movers.
Although the preferred embodiments according to the present invention have
15  been described with reference to the accompanying drawings, it should be understood
that the present invention is not limited to such embodiments. Various lshapes or
combinations of respective constituent parts illustrated in the above-described
embodiments are merely examples, and various changes may be made depending on
design requirements or the like without departing from the spirit or scope of the present
20  invention.
The above embodiments illustrate, for example, air and a vacuum as a medium
to be supplied to a pad part. However, in addition to these, lubricating oil can also be
supplied as the media in a case where a workpiece and a too! are moved while the

lubricating oil is supplied, for example in a machine tool, etc.

25 Moreover, although the above embodiments illustrate a configuration in which a



5 wafers W and W2) in the Y-axis direction with a desired noving
stroke without connecting a tube, etc. for supply of air. In
addition, in the present enbodi nent, the above bearing device 1 can
al so be applied to, for exanple, the X guide stages 61A and 61B as
fi xed bodies and the coarse notion st2éges 63A and 63B as novabl e
bodies. In this case, it is also possible to adopt 10 the novable
bodi es in %O%E?daﬂéihémh w4hs Bble Jpmoygsalongiona exip.dhe present inyentfondsyot
configuration by adopting a so-called noving magnet type in which
coi | uni t dimifed theretoj ahdcbah alse heapplied td ajease where tiemovable IR ndves alange
stators of the X linear notors 67A and 6713, and nagnet wunits are
provi ded itwotakes inaplape. not i on st ages 63A and 63B that are novers.

Al t hough the preferred enbodi ments according to the present invention

have 15 been d@schd substratd Whofithd MHoRO&AbIEmMENS ndCENTR chicBkiiudiof WaltdS ,
It should be understood that the present invention is not limted to

such eRboghEnFcondBétbLHYicR AR &R0 3'olasS QbR ok g Filﬁ%@]é:r)‘sﬁﬁ @ﬁg{l‘ak\ég\riw, a

constituent parts illustrated in tHhe above-des enbo nts are
merely exagphes p -'gﬂﬁ 78y, . ndi gn esign
requi renents or“?ﬁ% r%&%hmn 'ﬁﬁgegiﬁﬁrwlﬁ%@Fﬁgﬂ??ﬂgggﬁﬁ?ﬁ? fﬂé@%ﬁ%
of the pr 20 i,nvention. .The ahqve enbodi nents illustrate, .for
example SRR MRS SnieiS nitd B Ry < o2 Botiflar
However, in addit%on to these, lubrjcating oill can also he supplied
as the media i nA% RrbecRnEiE 2pPARIRI L thepreasr invephien camalsorhsaepliship e
the lubricating oil is supplied, for exanple in a machine tool, etc.
25 Nor eov &kep-anfirepeatipe projesbon expestye apnasatusdsteper)sin which the pattern of a
configuration in which a 26 novable body, such as the table 3, noves
al ong 18ne refidlsR is éxpopadds e istatd wiheee thie ceticlesR amd a subbtrité Bart: katichavy, aad the
can al so be applied to a case where the novabl e body noves along two
axes in aspbstrag: W is sequentially moved stepwise, in addition to a scan-type exposure
apparatus in which, while the reticle R and the substrate W are moved synchronously, the
pattern of the reticle R is scan-exposed.
Moreover, the present invention can also be applied to a twin-stage-type
15  exposure apparatus as described above. The structure and exposure operation of the
twin-stage-type exposure apparatus are disclosed in, for example, Japanese Unexamined
Patent Application, First Publication No. H10-163099, Japanese Unexamined Patent
Application, First Publication No. H10-214783 (corresponding to U.S. Patent Nos.
6,341,007, 6,400,441, 6,549,269 and 6,590,634), Published Japanese Translation No.
20 2000-505958 of the PCT International Application {corresponding to U.S. Patent No.
5,696,411), or U.S. Patent No. 6,208,407.
As for the type of the exposure apparatus 10, the present invention is not limited
to an exposure apparafus for manufacturing semiconduetor devices, which expose a

semiconductor device pattern to 2 wafer.  For example, the present invention can also be

25  widely applied to an exposure apparatus which exposes a liquid crystal display pattern to



As the substrate Wof the above enbodi ments, not only a sem conduct or
wafer 5 for a sem conductor device, but also a glass substrate for a
| iquid crystal display device, a ceramc wafer for a thin-film
magneti c head, an original plate (synthetic quartz or silicon wafer)
of a mask or reticle, which is used f@7 an exposure apparatus, etc.
can be used. As for the exposure apparatus 10, the present invention
can al so besqupieiglassiplats, expositre ppparatiseefoe sanufetaring thijrefiin magretip beadse
apparatus (stepper) in which the pattern of a 10 reticle Ris exposed
i n a st at ehaperceuplbddevides (CEDRoanMsks, crulislikeat e W are stationary, and
the substrate Wis sequentially noved stepwise, in addition to a
scan-type exposMdéteovdBRa tRllisht dolrcddt Fimindioh Gkt Ter &xpbiué, RofomPdnt he
substrate Ware noved synchronously, the pattern of the reticle Ris
scan- expo ; S ' I R ' to
S ODLRE ey (BN IERS (ITED) ERy e s R B itph A

a tw n-stage-type ove.
structure Welg) . - L
appar atus ‘LS FAERRHIE g bl er ¥findy NsEE hANEAS AR AR Siier
Appl i catign irs ubli cati No.., H10- 163099, Japanese Unexam ne
ot ent . A e {193 B 4 s 4B 1 DA s B R R b EonRifihg
to U S. Patent,K Nos. 6,341,007, 6,400,441, 6,549,269 and 6, 590, 634),
Publ i shed 3$&pant@¥ @nd-anslsstean ray, capbe ysed. o ding example avhep theflection ray is

I nt er nati onal plication (corresponding to U S. Patent No.

5, 696, 411)useda thermal gheateontenpigsionstypoignthamum pexaberidet(haBq) pptantatum (k)
exposure apparatus 10, the present inventionis not limted to an

exposur e diphbsouresescah be userfof aocdlentron gus e riuctheozs, ovhenl ¢hel edersron wayi is lnsed,
expose a sem conductor device pattern to a wafer. For exanple, the

preseri) i raafipaaticein velictothb mazioMis deddyinAa{Hel adepted, and ) confipusdtion in
appar atus which exposes a liquid crystal display pattern to 27 a

squar e gl agliclph pitRrm RdRQSH AR DWvAsEwithdi usiRgthe Atk M Ray b8 hdopidd M
magneti c heads, charge-coupled devices (CCD), or nasks, or the liKke.
Moreover, high-frequency laser beams, such as a YAG laser beam and a semiconductor
laser beam, may be used as the light source.
As for the projection optical system PL, it is desirable to use a material, such as
15  quartz or fluorite, which transmits far-ultraviolet rays, as a glass material when
farfultraviolet rays, such as an excimer laser beam, are used, it is desirable to use a
reflective refracting system or a refracting system (a reflective reticle is also used as the
reticle R) when an F2 laser beam or X ray is used, and it is desirable to use an electron
optical system composed of an electron lens and a deflector as an optical system when an
20  electronrayisused. In addition, it is needless to say that an optical path through which
an electron ray passes is put into a vacuum state. Moreover, the present invention can
also be applied to a proximity exposure apparatus which brings the reticle R and the
substrate W into close contact with each other and exposes the pattern of the reticle R,
without using the projection thical system PL.

25 When a linear motor is used for the stage device 12 or the reticle stage RST as in



Moreover, as the light source of illumnation light for exposure, not
only an emssion line (g-rays (436 nin)), h-rays (404.7 nm, i-rays
(365 nm generated froman 5 ultra-high pressure nercury |lanp, an KrF
exci mer | aser beam (248 nn), an ArF excimer |aser beam (193 nm, and
an F2 | aser beam (157 nn) but al so chegged particle rays, such as an
X ray and an el ectron ray, can be used. For exanple, when the

el ectron rthgatioye embedimentstthepresdnt isversiondnnad dimited emthe givdlohting typausing
hexabori de (LaB6) or tantalum (Ta) |ight source can be used for an
el ectr on gurair Heaning) end® magnetio floatinpetypd wsirigr aolboreiety forse magebe uskd. a
configuration in which the mask Mis used nmay be adopted, and a

configuration i A rexdfiof forde Sétleta@sdrbyiovdineBCifIthe Warergaked WST MRHEW ST2
wi t hout using the mask M rmay be adopted. Moreover, high-frequency

| aser beangay Rifitbhaficaly efieved 5 1RG0 18ing 8 HabRMPSeR as dbRFIBE] in
beam nmay bé used as the |ight source. AsS for the projection optical

syste E'— 1J%#g%§&%§&f&??§%f@éﬁn§a&n”gi}§?hﬁl‘icatiéﬁ‘ﬁ@. ﬁ§-1Pé4'§59” rrFé%cltig

fluori Tansm ravi rays, as ‘a glass nm

L e Ve P AT SRR S HE5S

refracti nrg{,l system (a . .reflective reticle is also used as the reticle
R) when anloep(gr using aframe wembgr, asdeseribed i Japangse Usexpmipedfatentt o use
an electron optical system conposed of an electron |lens and a

def | ect or AppligatiaspFirg FublisatenNovHEA3R420 el ectron ray is used. In
addition, it is needless to say that an optical path through which
an el ectron rayApassabed sboyeithé exposwe epparaures t Gofcthe ddobaliments of thés
present invention can also be applied to a proximty exposure

appar d0us applicafioh adem@mufdafirddtiyl a3betntRng Faridudcubsy sttt irdlediNy individual ose
contact with each other and exposes the pattern of the reticle R

Wi t hout usbiigohdnes 43'sed Bk iPihe BRI thSHeictMpplication sYRPpRAdeREAéd
notor is used for the stage device 12 or the'reticle stage RST as in

tzﬁe ;ihre ?Pngégtﬁ?xﬁgg??géggﬁi&ts | ﬁ%&i@:ﬁ pReRRANMind JPHEA b RidnTal 8 rlaidib&e

order to ensure these various precisions, adjustment for achieving optical precision with
respect to various optical systems, adjustment for achieving mechanical precision with

15  respect to various mechanical systems, and adjustment for achieving electrical precision
with respect to various electrical systems are performed before and after the above
assembly. The process of assembly from the various subsystems to the exposure
apparatus includes mechanical connection, electrical circuit wiring connection,
pneumatic circuit piping connection, etc. among the various subsystems. It is obvious

20  that there are the processes of assembly of each of the subsystems before the process of
assembly from these variou;.s subsystems to the exposure apparatus. If the process of
assembly of the various subsystems to the exposure apparatus has finished, overall
adjustment is performed, and consequently the various precisions of the whole exposure

apparatus are ensured. It is desirable that manufacture of the exposure apparatus be

25  performed in a clean room in which temperature, cleanness, etc. are managed.



an air bearing, and a magnetic floating type using a Lorentz force
may be used. A reaction force generated by novenent of the wafer
stages WST1 and WST2 nmmy be nechanically relieved to a floor
(ground) using a frane nenber, as described in 5 Japanese Unexam ned
Pat ent Application, First Publication Mb. H3-166475. A reaction force
generated by novenent of _the reticle stage RST nmay be nechanically
relieved to a f&g@f’ww? Biéh ), semicapdugtor dayiees semanufaciared thseushigesten n
Japanese Unexam ned Patent Application, First Publication No.

H8- 330224, 2(sofdlesiening the fansdion and pesfosmprss of @ deviesaa atenp 282 ofifabutating e
enbodi nents of this 10 application are manufactured by assenbling
vari ous sulbssksiraticls) on tiel basis nfithe dekighingsiép, a sop R0 efthamesctaritg  smbstinté n
the clains of the present application so that predeterm ned

nechani cal (vafayiat 88 dedicebist ntedrial) hewif& ipitessaiptteRd GRexpsRgiagatbme an
be maintained. In order to ensure these various precisions,

adj ust nent off Mk ndsb bRY iﬂ%u@ﬂ?ai%afé?%%é&ﬂ Bf Wele ,shfe%ﬁag&%ms 90 \SPl{H'ePUf]

optical systens, adjustnent for achi‘eving nechahical "precision wt

15 respect Q. MaioRuPedidlattE %lde\?i%éﬁgs%%hlin?{l%g)a%{sl gﬁl}:ﬁg{ﬁtg afcﬂcri{lg process,

achi eving electrical precrsion w respe rrous-elec
systens ar Q d %ﬁiore and after, the abogve  a nbé . %he

o ocess or eaiEPs. 4 FREBHPe BreSeL B erehet et 206 B e e
apparatus includes nechani cal connection, electrical circuit wring
connection, pneumatic circuit piping connection, etc. anong the
various subsystens. It is obvious 20 that there are the processes of
assenbly of each of the subsystens before the process of assenbly
fromthese various subsystens to the exposure apparatus. |If the
procesd of assenbly of the various subsystens to the exposure
apparatus has finished, overall adjustnent is perforned, and
consequently the various precisions of the whole exposure apparatus
are ensured. It is desirable that manufacture of the exposure
apparatus be 25 perfornmed in a clean roomin which tenperature,

cl eanness, etc. are managed. 29



As shown in FIG 11, sem conductor devices are manufactured through a
step 201 of designing the function and performance of a device, a
step 202 of fabricating a mask (reticle) on the basis of the
designing step, a step 203 of manufacturing a substrate (wafer) that
is a device base material, a wafer progessing step 204 of exposing a
pattern 5 on the mask onto the substrate (wafer) by neans of the
exposure apparatus 10 of the af ore-GClhM®bned enbodi nents, a device
assenbling step 205 (including a dicing process, a bonding process,
and a packhgi ng Abefiag d3vicetiavinganasvablebody RavinOHpadapadt ahb @ fixed Bodyldhd30
CLAIMS 1. A bearing device having a novabl e body having a pad part

and a fi xeshphigihe Ametiud P depad farbroHRsVabli shfpdri e RRVaBIEbSdy 1Y tHORRE] Y
support the novabl e body by the fixed Dody, the bearing dévice

conpri si NOpody, the BePREYeRaE & isi3- 1S provided in the fixed body and
to which tﬁgéne%iun1kse suﬁg%?ggg a connecting part which connects

the supply part w . . i and .cl osi uni t
whi ch (F)Bgens and aﬁ#@@@?ﬁ?ﬁ@ﬁgﬁ 8%'%1 F‘iriglqg%rl edq%?@(%‘?‘g?on@“flbhlfﬁéeq Btion
of the nnvabhﬁﬁpody with respect to the fixed body. 10 2. The bearing
devi ce accHP g to Caiml, wherein the connecting part has a

plurality of communicating parts which are arranged along a noving
path of the nova&seenastes rarhwhigh cenneets thesugply part withnihe redpartgedh t he
supply part, and 15 the opening and closing unit has a valve el ement
whi ch i s provi dad openiegasid chgsingtumit whickr epiens sndflosepthmgonneatitgpprpart s
and whi ch, when the novabl e body faces a
according to the position of the movable body with respect to the fixed body.
10
2. The bearing device according to Claim 1, wherein
the connecting part has a plurality of communicating parts which are arranged
along a moving path of the movable body in the fixed body to communicate with the
supply part, and
15 the opening and closing unit has a valve element which is provided in each of
the plurality of communicating parts and which, when the movable body faces a

communicating part, opens the communicating part, and when the movable body does

not face the communicating part, blocks the communicating part.

200 3. The bearing device according to Claim 2, wherein
the movable body has a medium reservoir which is provided in a position which
faces the communicating part so as to be connected to the pad part, and
the valve element oﬁcns the communicating part by the pressure of the medium

introduced into the medium reservoir,

25



comuni cating part, opens the conmunicating part, and when the
novabl e body does - not face the communicating part, blocks the
communi cating part. 20 3. The bearing device according to Caim2,
wherein the novabl e body has a nmediumreservoir which is provided in
a position which faces the conmmunicatilng part so as to be connected
to the pad part, and the valve elenment opens the comunicating part
by the préssur e I5¢ beasing deviraracondingto flaied, whewsin themedigmunssaresitsrarei r .
25 31 4. The bearing device according to Caim3, wherein the nmedium
reser voi r previded qur lwth sides af thefoted bsdyles of the fixed body. 5. The
beari ng device according to Caim3 or 4, wherein the valve el enent
is 5 provided with a connecting passage whi ch makes the supply part
and the nedium reservoir into a connected state when the novabl e

body faces.the %HB&HBinE@Eh&Qad@@idﬁng to 6:1an&\ ﬁﬁraga«hsk@wtﬁ@vélae/aaaeﬁ is
novabl e menber, wherein the novable nenber is novably supported by

t he beari
exposu?e g%%‘ggéeﬁﬁ? %&ﬁh&h{%%%sg%@g}ﬁgg %ga?%%kgﬁpaﬁ%]gﬂge%%@ge devi ce
with a pattern,. wherein St edeV| to Claimé6.i
Used. 5. " REiok il Kebh i Rt WE e B I ot apE. anc
a fixed body and 15 supplying a nediumto the pad part to novably
support the novable body by the fixed body, the bearing device
conpri si n%maa supply part which is provided in the fixed bod%e and to
whi ch t he %redi uﬁﬁsé%ﬁ deyige hayig 4 mevable embey) Wheyeip theynevableunemberighi ch
can communi cate the supply part and the

movably supported by the bearing device according to any one of Claims 1 to 5.

10
7. An exposure apparatus which exposes a substrate placed on a stage device with

a pattern, wherein the stage device according to Claim 6 is used.

8. A bearing device having a movable body having a pad part and a fixed body and
15  supplying a medium to the pad part to movably support the movable body by the fixed
body, the bearing device comprising:
a supply part which is provided in the fixed body and to which the medium can
be supplied,
a plurality of valve units which can communicate the supply part and the
20  movable body, and
a supply unit which causes at least one valve unit of the plurality of valve units
to connect with the supply part and the movable body according to the position of the

movable body with respect to the fixed body, to supply the medium to the pad part.

25 9. The bearing device according to Claim 8, wherein the supply unit supplies the



20 novabl e body, and a supply unit which causes at |east one val ve
unit of the plurality of valve units to connect with the supply part
and the novabl e body according to the position of the novable body
with respect to the fixed body, to supply the nediumto the pad part.
25 9. The bearing device according to 3 aim8, wherein the supply
unit supplies the 32 nediumto the pad part, using the valve unit of
t he pl ur al Rediugsto theippd pariusingthe walve unitef thetpherality\wf bhlae aithpwhidlofacahe
beari ng device according to Claim8, wherein 5 the novabl e body has a
medi um r estbewmivable bodshi ch the nedium fromthe supply part is to be
supplied, and the valve unit which supplies the nediumto the pad
part connects with the supply part and the novabl e body by the
pressure of the nediumin the medium reservoir. 10 11. The bearing

devi ce accmy.di Nahe®edetni dRvikE accbftihSloTIARES, WiRRSYr € Of the nmedium is
greater than atnospheric pressure.” 12. The bearing device according

1011 0 o R4

accor di ng : ﬁggj_ wherein the nediumreservoirs are provided on
bot h si deslgagﬁ‘lgg e @éeél’%d{jy. 20 14. The bearing device according to

Claim8, wherein the valve . .unit which supplies he nmediumto the pad
part connects vvirhi‘%" ki f S“{BH‘“E“& e‘ﬁﬁ'@tﬁ‘rﬁ'\%‘f’éhé‘a‘%ﬂy‘eﬁ?“&&ﬂle
magnetic force. 15. The bearing devi ce according to Claim@8, wherein
each of th%’PBb’lRaﬁlaP‘i gheéqoughﬁe\}ag y by the pressure of the medium in the medium

TeServoir.
10
11. The bearing device according to Claim 10, wherein the pressure of the medium

is greater than atmospheric pressure.

12. The bearing device according to Claim 10, wherein the medium reservoir is

15  provided in a position different from the pad part.

13. The bearing device according to Claim 10, wherein the medium reservoirs are

provided on both sides of the fixed body.

20 14, The bearing device according to Claim 8, wherein the valve unit which supplies
the medium to the pad part connects with the supply part and the movable body by a

magnetic force.

15. The bearing device according to Claim 8, wherein each of the plurality of valve

25  units has an electromagnetic valve.



25 units has an el ectromagnetic valve. 33 16. The bearing device
according to Claim8, wherein each of the plurality of valve wunits
has a bleed hole. 5

33

16. The bearing device according to Claim 8, wherein each of the plurality of valve

units has a bleed hole.



