1 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 which
novably supports a novable nmenber using a nmedium and a stage device and
an exposure apparatus in which the novable body is supported by this
bearing device. This application clains priority to Japanese Patent
Application No. 2004-302699 10 filed QOctober 18, 2004, the entire contents
of which are incorporated herein by reference. BACKGROUND ART In a

| i t hography process for nanufactu&hﬂﬁnaﬁﬁgﬁpnductor devices, liquid crystal
di spl ay substrates, etc., an exposure appdratus 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
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stage noves, novenent of the novabl e body is supported using a bearing
device, are adopted. 20 Conventionally, as a bearing device which allows

t he novabl e t novably supported by a fixed body using a nedi um
such as irTééﬁBﬁﬁéiéﬁﬁﬁﬁ ng can be exenplified. This air bearing has a

configuration in which a table that is a novable body noves al ong a guide
shaft that is a fh&Egsepbigyendion ehinsig bering doyiaernhich mesebly SAPPORARI e achi evi ng
a bearing effect by blowing air toward the guide shaft. 25 However, since

t he above doewablgumemtietysingradedium, 45 a stagardsrice dnd an cxpesutsappamaws inf or 2 supply

of air to the novable body, durability of the tube or a space for bending
or | eadi ng which the movable body is supported by this hearing device.

This application claims priority to Japanese Patent Application Ne. 2004-302699

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

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

15  pattern on areticle 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 2 mediwm, 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 fube, etc. for



the tube around wll be required. Thus, a nmethod of supplying air to the
gui de 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 always blown off to
a region where the table and the guide shaft fit to each other in a novable
range of the table. Patent Docunment 1 discloses a configuration in which
an air supply hole and an air discharae hol e are provided in a base plate

as a fixed , i f [y f vabl e
body thr oug%wgfg?%@%%g*%l%fjg dgﬁglﬂé?o r%ﬂgﬂlnsﬂ(’: ar Séﬁﬁg ré:e ‘F‘g‘q%q%aé‘% or med.

[ Pat ent Doc I ese. Unexam ned Patent Application, First

Publ i cati on&%@aﬁﬁ%ﬂg‘%@@%ﬁﬁﬂ?@qmum OF | NVENTI ON 15 PROBLEMS TO BE
SOLVED BY THE | NTT ON ver.,..the fol |l aw pr gbl i.st in.the
related art as 'd\l}éfggﬁ'Fﬂgﬁlzg\éﬁ'\;}@?wmgiaﬁé%&?ﬁ?wﬁg‘%gﬂf@egg%bﬁéﬁﬂsqo nove in a
state where a region_jn which.the_.air, sup hole is forped always fits to
Ccover o)t HOTFARlE b oV if it o Bivgion fHorie! BLoreveatiin Fauleangt Bodeul 1 i (
will beconme difficult to secure a suffic¢jent npving stroke. 20 The present
i nvent i oh hi&8iopBLwhish e table doghaat fbto s gleshalt, pir isalkese biasmpkoa ¢ s

t herefore an object of the jnvention to provide a bearjing device capabl e of
securing a regign Mheredintableandihe guideshalt fif oivath othrainymehlecanze @t ths a t ube,
etc. for supggy of air, and a stage device and_ an exposure including the
bearing devigble. RateatBomorntbliseleses 7 emipwmatiemvwhichian ais sepply hode 2pdfineve 't he

above object, the present invention adopts the follow ng 3di configurations

whi ch are naitidischarge bele axspoowideddn #bassplate a5 o fixed bpdpvand ghpp splangasol

air to or from the movable body through the air supply hole and air discharge hole is
10  performed.
[Patent Document 1]

Japanese Unexamined Patent Application, First Publication No. 2001-20951

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 fength will be
required.  As aresult, 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 to a tabe, etc. for supply of air, and a
stage device and an exposure including the bearing device.

MEANS FOR SCLVING 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 nmediumto the pad part (73, 79) to novably support the novabl e
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

medi umis supplied, a connecting part S75’ 92) which connects the supply
part (5, 5A, 90) with the pad part (737 79), and an opening and cl osing
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according to t osition of the no respec o the fixed
when t he é%ﬁfé%g"%%% it Ppﬁ‘?*%fe“&%ﬂ%.ﬁﬂ FiaibedBeRD RN = (6. “6n (o
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connecting part (75, 92) Accord since the novabl e bodé (3) does not

al ways nee %“&'H%wB!Y;P@aﬁ%%?P)mﬂiélwnaﬁearwﬁn@&mnﬁgnammng(m 92), 20

such as an air supply hole, is fo t he novabl e body only needs to have
a mini mum @9sing ungds, éArT@§GJ 3) “-ihiChlﬂﬁef{@@BdsﬂmeéﬂiFGUMMQM (BuP2) ci ent novi ng
stroke without connecting a_ tube, etc. for supply of air. Mreover, the
stage devi ciscoring et pesisiontof theweaveble hody<3)wit mspecide tiedixed haly (Baving a
movabl e menber (69A, 69B). Here, the novable nmenber (69A, 69B) is novably
25 suppHtted by Bkeordinglydn thebearing devics ofthe(prgsentdnvention, when the mavable

body (3) moves, the opening and closing unit (6, 6A to 6C, 93) in a position
corresponding to the position of the movable body (3) can be activated to open the
connecting part (75, 92). When {he conmecting part (75, 92) is opened, a medinm is
supplied to the pad part (73, 79) through the connecting part (75, 92) from the suﬁply 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 te 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 a result, it is possible to secure a sufficient moving siroke without connecting a
tube, efc. 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 (694, 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) placed on
a stage device. Here, as the stage device, the above stage device (12) is
used. Accordingly, in the stage device of the present invention, the
novabl e body only 5 needs to have a m nimum size w thout connecting a
tube, etc. for supply of air. As a result, the novabl e nenber (69A, 69B)
can be noved at a sufficient noving stroke. Moreover, in the exposure
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of draw ngsasstﬁh‘)éﬁg@%ﬁé@ﬁx@iaﬂﬁ%ts%ﬁé &vweq%ig&cﬁrake it clearly wunderstood, it

shoul d be understood that t esent vention is not limted to the
enbodi nents. EFF : : I escrihb above,, according to
the present i nve%%ﬁ?ﬁﬁ@ﬁlg&%%%@éﬂ%p@%&fnglgl.mro e‘ﬁ? 1“8'{‘1\{%%@ ¥8ﬁl§ti ng to
tho 1 ongt TSP RSy Bk w P Bt § e 5. il cRERT moving
stroke can ecured. My eagver, accordin 0 the present invention,

wi t hout beirﬁsg“is‘%ﬁf%’g?&?@emﬁﬂgggﬁ’é?ﬁo%%‘?E’I“g?qt’ﬁﬁs‘f cleRtmavipgstoke. pedi um  a
substrate can be ved at an arbitrary 20 stroke required for exposure

processi ng. BRI TSR hegXepsursRppaspiu NessoHpygntion, fthe sybsjga howi ng an
enbodi nent ﬁ ‘&Bﬁfégr esent invention, and is a  sectional view show ng one
enbodi ment 8f> PP A Verat i sulicipptmoving stroke wighont ¢oangectipg aiwbe.sféeforal ong t he

line AAin FIG .1 25 FIG3 is a partially enlarged view show ng princi pal
parts of tFUPHELF A EprERIGing exposure of a pattemn.

10 In addition, although the present invention will be described in conjunction with
refetence 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 seeured. Moreover, according to the present invention, without being subject to
restrictions relating to supply of 2 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 afong the line A-A in FIG 1.

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



5 FIG 4A is a view show ng the operation of the bearing device. FIG 4B
is a view showi ng the operation of the bearing device. FIG 4Cis a view
showi 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 mrent of the bearing device. FIG 6 is a viewshowing a third
enbodi nent of the bearing device. FIG 7 is a view showng a fourth
enbodi ment of the bearing device. Fl G 8 is a view show ng a fifth

nmbodi t of th -] el [ ' i hemat i
enbodi ment of t herdeani mﬁggudgfi)ggaglgbgesmﬁfgmhxanglpvdéa W ng a schematic

configuration of an expos accordrfng 1o the present

invention. FIG ;%Ié%B%Pﬁ%ﬁgﬁﬁihélﬁg E?Xﬁoﬁ%?%'ﬂgmﬁgﬁgﬁ&m“ c configuration

of a stage device accor resent I nvention. FIG 11 is a flow
chart show ng an i ' 0 . sem conduct or devi ce.
15 DESCRI PTI ON oﬁﬁﬁgﬁﬁ‘,& W@M@’g\ﬁ h'&??"“\?\%:‘l@‘(ﬁFER ( SUBSTRATE) | :
BEARI NG DEVI CE 2; DE SHART (FI XED BCODY) ...3. TABLE .( MOVABLE BODY) 20 5 :
Al R SUPPLY PASSAH:@Z@L'J%KW ﬁ?&%‘gﬂ géﬁ:"l’?\?%ﬁlﬂmbé%ﬂ“&lqe SSAGE ( SUPPLY PART)
6,64 6C. ¢ PLLOT VYE f SREM RN TR e e Woning FAESURE APPARATUS

FIG. 6 is a view showing a third embodiment of the bearing device.
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 invettion.
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)
[ : 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, 688 : Y GUIDE (FIXED BODY)



25 68A, 6813: Y GUIDE (FI XED BODY) 6 69A, 69B: Y GU DE STAGE ( MOVABLE
BODY, MOVABLE MEMBER) 70. | NTRODUCI NG PASSAGE ( COVWWUNI CATI NG PART) 71:
BLEED HOLE ( CONNECTI NG PASSACGE) 72: AIR RESERVO R (MEDI UM RESERVO R) 5
13,79: AR PAD (PAD PART) 75; CONNECTI NG PASSAGE ( CONNECTI NG PART) 90: AIR
SUPPLY PORT (SUPPLY PART) 92: AIR SUPPLY PI PE ( CONNECTI NG PART) 93:
ELECTROVAGNETI C VALVE (OPENI NG AND CLOSING UNIT) 10 BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON Herei nafter, enbodi nents of a bearing device, a stage

devi ce, and an e¥GQSYREyY GUIRE SEASE MOVABLEBEIAN MOVASIE MEMMERY be
described with reference to FIGS. | 'to 11. Here, the bearing device wll

be described fir ']ﬁﬂ{%(ﬁﬁ WM }ﬁgﬁg }‘I} §G ,_ﬁ-is)ct I onal view show ng

one enbodi nent o?ﬁf e ear(:jlﬁltg‘;:i evi ce, anrg X |sPa sectional view taken

along a line A Aqj i ' shown in these drawings is
R S e L

mai nl y conposed of a gul _ 2 extending in the right and
to FIG 2). and B ol SRR By RES ORI 76 hed™ i e 1 ect angul ar
W th an i nf i tedtar g ey AREDably “suppor t ed by the guide shaft. An
ar supply passage. SSNRBLINRS PhdsAGE ORRERTHYS BRRfy 0SS~ sect!on. to which
90 : AIR SUPPLY PORT (SUPPLY PART)
92 : AIR SUPPLY PiPE (CONNECTING PART)
93 : ELECTROMAGNETIC VALVE (OPENING AND CLOSING UNIT}
10
BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafier, embodiments of a bearing device, a stage device, and an exposure
apparatus of the present invention will be described with reference to FIGS. 1 1o 11.
Here, the bearing device will be described first,
15  <First Embodiment>
FIG 1 is 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 shafi 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 \;\rhich 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 3 is supplied air from an air supply



as a nmediumis 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 with, for exanple, a
pressure of about 0.5 MPa, which is greater than the atnospheric pressure.
Moreover, a plurality of pilot valves (opening and closing uni(s) 6 and
bushes 7 which are arranged at predeterm ned pitches in the | ongitudinal
direction are provided in a substantlglly central part of the guide shaft

2 1 the W éhibedidhGith Jor ScalnBR! #ftessufsdf Bhoil05 Mpgl ShitRIsEllsd hah fif, Shape of a

cylinder having an axis extending i n the up an rections in the

drawi ng, anguRsphefoO¥esshid. FMdreover @plh{gﬁﬁf n%lg&ﬁﬁ@‘@fan& Bsi € %Wm ch is

formed flatly i's provided so as to proJ ec supp sage 5.
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and is e”ﬁ%e&ig one side face 2c is forned in the guide shaft 2. The
pil ot val ve I'S conposed of a shank 6a which is slidably supported by an

15 i nner periphe S n_en aging part 6b which is
| ocated at a bot ‘8%1‘?“5%3 otgﬂ?%é"gﬁéaﬁ’ gaﬂ'rln‘ﬂa‘?‘ a‘f‘BE%‘e?%‘ss‘%te&gmgH“B% | ar ger

in diameter_th . shank and appr oxi mag to_the external

di aneter of "R gr&B %"“"ﬁsn‘ﬂ%ﬁ‘r‘ii‘ %&F‘ﬂﬁs awr%é& h‘ read fagefpafdheat a top
end of the sh g formed,so as to be larger in dianmeter than the
engagi ng pa‘?“{s 8’ i€ %IVFE%@qdéP“WP&JW%WC?‘ﬁ&PPPlW%aﬁQ &rnal

di anet er O&Eéo t he recess é The. Iength of the shank 6a (that is, the

| ength bet WY%@H@H@%@P% on & ithe bys 7 fves wreyest b ppuidedsip atopfice 22 | engt h

of the Push 7, and when the shank 6a slides on the inner peripheral

sur f acell7c Wfithe ghideshath2 for eaghbuatn g and isgrqyided swhstantinlly flush witea bettest  end f ace

face 2d of the recess 2b.  Moreover, an atmosphere communication hofe 8 which faces

(is open to} each recess 2b and is opened to one side face 2¢ 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 fo be larger in. diameter than the shank 6a
and approximately equal to the external diameter of the bush 7, and an engaging part éc
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 6¢} 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 6c engages the upper end face 7b (or bottom face 2d of the recess
éb). Moreover, 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 engagi ng part 6b
engages the | ower end face 7a of the bush 7. In addition, in the pilot

val ve 6, when the shank 6a is |lowered gownward in FIG 3, the engaging
part 6c engages a higher one of the upper end face 7b of the bush 7 and

the bott om dRftheeSing faf bARLDEs AL lowsPUR file 72 B BEREG P 1O Wi |1 be nude

herein 5 assuming that the engagi ng part 6c engages thé bottom face 2d. An
i ntroduci ng hol e/{iRitBENRE | ' i ' . oganal taq. xi al
direction is forned 1| nﬁ’t hg{eﬁ]g‘{.‘%’ te&’%}fl&[tﬁlcg&é%{)%éﬂorg’%ﬁ@?w?‘ﬁgagh 6a. The
i ntroduci ng 4RQheiiddhal I ggj:tion where gt Js.not_in a bl ocked
state due to theél:’igr?g'zjﬁh %%é%agﬁceirﬂé egcﬁlg g{@g “%erﬁ?ffaﬁce%&lﬁlﬁ bushfend o opened
to the air GiHRl n e 10 shank.6a descends and t he engagi ng
part 6c¢ engtgges t fgéz%'?) ? %&é?cg%{%mh?‘gﬁw%ﬁvnm%@gg’?“E’H%ﬁ‘ﬁe‘f‘i nes in FIG
3). Moreov ' oduci.n t 70b se upper, end i s opened into the
recess 2b %%srombtth%t%neg'gﬁmré’%gﬂm%a&%ﬁ%gw&é&?r%er end i s opened to the

i ntroduci ng hole,70a is. foifr%g axially in the shank 6a. These introducing
ports 70a and 70f"fHPHycle bp PF’E?EFG'&'?&"I@&HH%@%E“W@%FOqﬂrﬂﬁ‘ﬁbduci ng the air

supplied to,the aif supply passage 5 into the recess 2b (or a portion
facing the dI“B%“’f‘é’t%“Bq% lgﬂé"é%‘ﬁ‘é’gl ths hettem embof theshpnkifiar nbheintredusinged hol e
(connectin gal?)s%g_e) 71 whose upper. end is opened to the introducing hole
70a and wh B itdPrmed dn 4 posiioa vehereribis pefdn a blocked sialodup tstbageers from t he
engagi ng part 6b is formed axially in the pilot valve 6. The bleed hole 71
is formed PoEPhsFal spciaesfr of thedmush 2 aad is opgped toithecain synply passags|S, wherothet of ai r

whi ch does not have a substantial influence on the flowrate of the air to
be suppli e§hank b depeendsandthe engagipe part 6c engages the bottom face 2d (shown by

two-dot chain lines in FIG. 3).

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

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

Furthermore, a bleed hale (connecting passage) 71 whose upper end is opened to
the intreducing hole 702 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 (nmediumreservoir) 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
whi ch faces the top face 2a of the guide shaft 2. As shown in 9 FIGS 2
and 3, with respect to the width direction of the guide shaft 2, the air
reservoir 72 is wder than the internal dianmeter (that is, the externa

di aneter of the engaging part 6c of the pilot valve 6) of the recess 2b.
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the gui de shaft 2, the air reservoir /72 Is med W th such™a size S that
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predeterm ned pitches respect

of the gui dewshafit f LG reservolr .72 is greater than a
| engt h obt ai negﬂ%;a%gg?ﬁgh?%g&?% 'e%%f a?%%gp&m%ﬂ%,%&rrg%%tgh%b to the
array pitch : |k ,pads ad .part 7 e proyided at the
i nner peri gﬁl {r&gﬁ%lﬂr&g@ﬁg@e %ﬁ%eﬁgggbtﬁ alr%ger\\;%pﬁfs?%@@w{atfﬂguc &€ shaft 2
in posikio re th re spaced apart .at predetermned .intervals and do
not ove?l ag,fEl {%@ngg&aﬂe@&%ﬂgﬂ e&fﬁﬁ‘%gﬁé’fh&%@%ﬂﬂfﬁ PWBW"W"@S 8 which are
formed in t ui.de shaft 2. Each.air pad 73 .is nnected to the air
reservoir P‘?‘%egi Sa‘Vth-@ﬂﬁﬁ‘l‘@ﬁﬁéﬂ%ﬁ?‘&ﬁ%*ﬂﬂ%?ﬁﬁe guide shal 2 the r oduci ng
passage 70 ir,reservoir 72, and the air-supplying internal 15 piping

t .
74 const i tlﬁnﬁtﬂg’f@&ﬁﬁéﬁsﬂ"ﬂﬁ 75 el than gdength obtained by eddipsthafmtearmalconnect s t he

air supply, pass 5w the air pad 73. Moreover, the introducing
passage 70%@@%’{%@%@“5&‘ S rPFTAYiRiteh ok the seqstes@b. t he connecting passage 75
whi ch conmmuni catgs the air sugply passage 5 with the air reservoir 72.
Next, the oper at$bPris{pPadmarty)dd ves nrevided atjthe inprrneriphopgl serfase oftbe tabletded. 20 As

shown in FIG 1, when the air reservoir 72 formed in the table 3 faces a
10 which faces the guide shaft 2 in positions where they are spaced apart at predetermined

intervals and do not overlap the recesses 2b and atmosphere communication holes 8
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 intreducing passage 70 constitutes
a communicating part. of the connecting passage 75 which communicates the air supply
pé.séagc 5 with the air reservoir 72,

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

20 As shovwn 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, 613, ), and as shown by
two-dot chain lines in FIG 3, the pilot valve 6B is |owered and thereby
t he engagi ng part 6c engages the bottomface 2d, the air supplied to the
air supply passage 5 is led to the air reservoir 72 through the 25

I ntroduci ng passage 70 (introducing holes 70a and 70b), and is then
supplied to each air 10 pad 73 throud® the air-supplying internal piping

[he qorse P AR P e RS RRT  T
73. As | B ir, lr 72,. Si
13 o ARl L5 5 B SR e eSS

6¢c) of the I n art is greater than the external dianeter (that
Is, the are 'g?g'?wgh%%f?agﬁﬁf ace of the engaging part 6b) of the engaging

part 6b, the forge that, the engagin art, 6¢ receives fromthe air in the
air reservoir 722§\ﬂcp’ wgwﬂ?’ﬂﬁa?ﬂfﬁicé“qsmwﬁﬁéwéﬁaaﬁmﬂ%?&‘?‘ierf@b recei ves
fromthe aif in the air supply passage 5. Therefore, the pilot valve 6B
will be%staflﬁﬂ"iﬁt%lﬁé‘ﬂéﬂ%ﬁ?‘mﬂ%?m{% Coepamng Raptoe) of the engeging pastbesuppl i ed
to the air ,reservoir 72. Subsequently, as shown in FIG 4A, when the table
3 noves t o ¥ §Eaen thafythe pxiomal diamerer Ehat is thearea ofthe bettopniageofghq engsging d pi | ot
valve 6C fromthe left in the drawing) at the next right-position faces
the air redartéb) of thexnpagingmm My e foseedhatithe eapagingadrt 6o ractivesdrgmtlieniy part 6¢
of the pilot valve 6C by the air pressure fromthe air reservoir 72 in a
state vvheréﬂ@5atﬂﬁ%“’é’ﬁtgiéMéﬁ)pmthﬁfﬁrqeéhﬂéﬂwssgaghgpa}itﬁbmeiswﬁmthi:airhe air
supply passage 5 and then the I|ower end face 7a of the bush 7 engages the
engagi ng pam the @iy supply pasiage b nBheredom,ake piloe valveoifowill beistably pulledbacksi de
(downsi de) of the engaging part 6c will have atnospheric pressure by the
at nospHér e downwardi and cpmmaquvotly aiB wilhbesuppliditethe pit fesereoic®2.i s caused bet ween
the top face and bottom face of the engaging part 6¢c, and a |arger air
pressure Subsequently, as shown in FIG. 4A, when the table 3 moves to the right, for

example, and the pilot valve 6 (a third pilot valve 6C from the left in the drawing) at the
next right position faces the air reservoir 72, a downward force is applied to the engaging
past 6¢ 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 engapes 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 atmoéphcre 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  1than the atmospheric pressure is applied to the engaging part 6c.  Also, 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 §C, 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 ait supply passage

25 5.



20 than the atnospheric pressure is applied to the engaging part 6c. Al so,
as descri bed above, since the engaging part 6¢c is greater in
pressure-receiving area of air pressure than the engaging part 6b, the
pil ot valve 6C, as shown in FIG 4B, is |owered (state shown by two-dot
chain lines froma state shown by solid lines in FIG 3), and air is then

I ntroduced into the air reservoir 72 through the introducing passage 70
fromthe air supply passage 25 5. 11 lINext, as shown in FI G 4C, when

novenent of the . | ' roce , e.pi.l.gt valve 6B does
not face the ai r&?gdé%rs\?}gwmg:& ‘{(?13\5’%1,1 ﬁo%(rﬁggg‘%‘rﬂéca% e??”ethg?gﬁ PISESvoir 72 is
not applie t n ' rt 6c of the.pLlpt .valve 6 and consequently
the air prgagégk}cj}@¥$¥%2@a€cgsEﬂgﬁcg’cﬁgggsgﬁ'gﬂgh’i@e HHBFRY OF $eefle engaging
part 6b. Thereforg,. 5.if an upward force received fromt air supply
passage 5 srﬁ'eﬁvgérs@és 5“35‘\%){?\%5\? © FYPEIE B%’&ct‘ﬁ&erpélg? Vé’l‘ﬁp?@‘é’ﬁ?e@“?"%g mthe air
reservoir 72, .as _sho in.FIGS. 4D and 3 (splid line), the pjlot valve 6B
(in FIG 5, BarEpsfit R aipony il dansprlisio thanedieamg oo irepar t - 6b
wi || engage.the bu 7. As result, the intrqducing passage 70 is bl ocked
and bl %ﬁdf?ﬂ‘&“’a{‘ﬁg“‘&ifﬁ“‘q"ﬁ frptae aif sup &Bﬁﬁ%ﬂﬁgég@éﬁg‘ asfq“@‘v%ﬁffé&? 10 Then,
the table 3 will| nove while the operations of FIGS.1 and FIGS. 4A to 4D
are repeat ¢he repiual gessiroirom the ayaeerpldd as shavayip F3§. dDmand3 fselid finddownwar d
force is a_p/tgéi,ed to the pilot valve 6C bg the air pressure fromthe air
reservoir Difns walvenéB Gn Fig. 3vigfepencommesd 63 ascends, agd thereby thewagagingragy
movenent of the table 3. However, when a certain problem 15 arises and
suppl y of dibrwiflgngage thgibusl Ts esasesultythe intradusingppesars 70ds bleskedphd, when t he

I nt roduci nq_ﬂpassa es 70 are blocked after all the pilot valves 6 have
ascended), Hewroffiof thegirdiom the air puppinassage Yisstoppeadvoi r 72 will not be applied

to the pilot valve 6. Mreover, the sanme is true in the case where driving
of the Wir suppl yhepothe table willopevetvehilp theaperktjona pflFIGS. 1 and FIGS. 4A to 4D

are repeated.

In addition, as described refesring to FIG 44, 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 fo the pilot valve 6. Moreaver, 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 c-onnected 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
I ntroducing 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 bl eed 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 | owered by the air
pressure supplied to the air reservoir 72 through the bleed hole 71 and
the introduci ng passage 70 25 fromtH& air supply passage 5. 12 Here, in

a region where t table.3 es..n f ui t.2 waifr wll |eak
t hrough the bl eett®foff& =™ %ﬁﬁét,he %é’let3h‘}é’e%1%qt Eeipﬁitge %rﬁgﬁo E’tatl'nre‘mgifilee&lie(d hol e 71
becomes snaller S f,an.air flowrate be |.ess...However,
restorati O%P%ﬁﬁh@?iﬁ"?ﬁ ?ﬁa ;ﬁ% & ﬁ"f &lﬁﬁfm%e&ggﬁ%edgﬂoﬁa 3 PR’ from t he
air reservoir,72 is not, lied) wll take tine. 5 Conversely. . if the hole
i et er oG- GRS Hs A FS Pleoies s PRSP IR AS TRR A otate
is quick, hut lgss of the air, flow,rate will. increase and a.drop in the air
pressure i (St xdess;the Apreisyre fromthe air Keseryqiy bb‘é“?,téﬂét@a). W%&e&‘%‘f’e, the hol e
di aneter of the bleed hole 71 is preferably set in consjderation of the
| oss of 3t hé&omversely, ifihe halediameter ofdhe bleed bplst/l gylaree.restorptiopronkibe iRl o st ate,
10 As described above, in the present enbodinent, the table 3 npves to
activat e t tseate isignigk, bublogscofehe air flaverajgyll incemse id p draprin thgjair DFeSEES ioi 1 72
faces whereby the introducing passa%% 70 (connecting passage 75) is opened
to supply daheair sypphy@assege il Lr3aused. s olhereiine therholectiamaier of thefleed Bolee 3
proceeds and the pilot valve 6 does not face the air reservoir 72, the
i nt r oduci ng 1psprsfeerblyret inconsidecation gf the kossefdheriy flawsrats apd thegestorplégnef ore, 15
the table 3 is able to nove along the guide shaft 2 while supply of air to
the air padinnSforms theduitiglistteed, wi t hout connecting an air supply tube, etc.
regardl ess of the position of an air supply part (introducing passage 70)
arrangeld i n t he @sidderilsdaboveinthopeiciiambabiorst, thedabls 3 moves to activate the

pilot valve 6 in the position where the air reservoir 72 faces whereby the intreducing

passage 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 (conrecting passage 75) is blocked. Therefore,

15 thetable 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 arrangement of the air supply part, and a sufficient

20  moving stroke can be secured.
Moreover, in the present emboditnent, since the bleed hole 71 is provided in the
pilot valve 6, even when an unexpected situation arises and the air pressure of the air
reservoir 72 draps, 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, without 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
pil ot valve 6, even when an unexpected situation arises and the air
pressure of the air reservoir 72 drops, the pilot valve 6 can be easily
restored fromits initial state. Therddfore, in the present enbodinent,
conpl ex re<§ﬂ&g§ can be avoi ded, and 25 workability can al so be

| mproved. econ. dlnent> Next, a second enbodi nent of the bearing

device wll be d ri bed Alt h rs nb s a configuration
in which the pi |§§’€‘v Tc\(}(g'dbeqbg Jgttof@%%g%{ngﬁgyﬁem@]%ﬁrﬁesg cts.aﬁre of the air
reservoir 72 pro ed, i,n the esent

configuration i nmﬁﬂ 11’;5?}} B’i’ @QF@@“‘?%" W@H’"B@/w nﬁﬁﬁﬁgeﬁv@l‘fe?ﬁe using a
magnet. This coflgw_satlon w |l be descr] c{href nce to FIG5. In
FIG 5 thé®g AT RIERSYE Opihe IS reserver, %ww i hriphles BRI rrent shown
in FIGS 1 tgo 4D are denoted by the sane reference nunerals, and the
descri pt orfmbrdimeathas a copfieiation ‘“I"l’i“‘ihri’é”’ﬁl;\@%‘?ﬁ% drisien By 2 maBReticd97Ee i | ot val ve
6 (even in the present enbodi nent, pil ot valves are_denoted by 6A, 6B,
and 6C f r orHsing @ magnet. |W“FFQBEGW?@%&Eé@séﬁbqgwlglﬁéfer@%ﬁfl%é fm&Cengagi ng
part 6b, and an N-pole nmagnet 76N and an S-pole magnet 76S which are
sequent i al ISythsseme @F@Gﬂta‘fﬂtpﬁ@ﬂﬁﬁps%‘rfdhﬁmteﬁ@@ﬁﬁhﬂ@hw ingHGSnk odRREE ng hol e

70c  which communicates with the introducing hole 70a fornmed in the shank
6a, and is denpehisthe sametrefereneamumepls, pud the desprintion thereebislemiftedt he nagnets 76N
and 768. 15 Moreover, a plurality of pairs of N-pole magnets 77N and S-pole
magnet 778 are hrthaplgwt ¢opbodineent, the\pélotvalvedi(even in e presantembaglimens, t he
| ongi tudi nal direction of the guide

10  pilot valves are denoted by 6A, 6B, aed 6C from the left in FIG 6) is composed of the

shank 6a, the engaging part 6b, and an N-pole magnet 76N and an S-pole magnet 765
which are sequentially provided at the top end of the shank 6a.  An introducing hole 70c
which communicates with the introducing hole 70a formed in the shank 62, and is
opened to the recess 2b is provided in each of the magnets 76N and 768S.

15 Moreover, a plﬂiw of pairs of N-pole magnets 77N and S-pole magnet 778
are arranged in the 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 reserveir 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 765 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.
ﬁ the present _cmbodiment, 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 pilot 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 provided on the side
where it faces the guide shaft 2 (that is, the 20 magnet 76S having the
sanme pole). In this case, a repulsive force generated by the mnmagnets 76S
and 77S is set to be greater than a force that the pilot valve 6 receives
by the air in the air supply passage B The other configuration is the

th | ' . the present embodipent th
ragnets 70N SRpebE St SR AR 7his G Bt ot e
ts 77 7 ble 3 Like the pilot val C, 14 th
magnet ¢ 1 opear g pssdies bEe by daets ol nflis R 28 Bt hwAnet s 7o

and 76S bu heral ressure of the ajr. supply sa acts on the
engagi ng paéoféeBbT%g&g‘%’ ﬁﬁﬂﬁﬁog‘mwgge%%ﬁg%ﬂé“ﬁ?ﬁ’é""?gﬁ?aﬂﬂﬂﬁ P¥ passage 70
I s bl ocked, ;and bl ow-off of the air frgm the air supply passage 5 is
st opped acct(l)lfgl T it .pagsa%g)lsﬁ@pﬁdﬁ@?‘m;‘l%éiﬂ, when the table 3 noves and the
air reseyvoir 72 _a Llo val ve 6 _(for exanple, 6A) face each other,
t he rragnstr'-:t s 76S 9:’&'31%73}%3 hﬁ’%ﬂl When e tablg demovenand theginfesesvair2and et and t he
repul sive force causes the pilot valve 6A to descend against the air
pressure of"'“ﬁ‘ﬁ"é@’F"@’E}ﬂfalﬁﬁ)Saﬁgga&géﬁgsmm%ﬂ%@wﬁ@shmmm passage
70, thereby intrqQducing the air in the air 10 supply passage 5 into the air
reservoir AP IEPRgAch ¢ther; avd thsgerulsivg fore savges thropilokwitvehAeto desoaindn t he t abl e
3 noves away fromthe pilot valve 6, simlarly to the pilot valve 6C, the
repul sive faSRBE thpsaispessure pEthaaiy sply regeehd 77S is elimnated, and an
upward force acts on the pilot valve 6A by the air pressure of the air
suppl y passage 5This ppang By infrasetingppssage 70, itreraby dnimidngingoths singethe 8ir 15 As such,
In the present enbodinent, the pilot valve 6 is activated by the

0  supply passage 5 into the air reservoir 72 through the introducing passage 70.  Moreover,

when the table 3 moves away from the pilot valve 6, similarly to the pilot valve 6C, the
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 magmets in addition to having the same operation and providing the
same effects as those of the first embodiment.  Thus, even when supply of aix stops and
the air pressure of the air reservoir 72 draps, 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, a 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 magnets in addition to having the sane operation and
providing the sane 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
<Thi rd Enbodi ment> Al though the first and second enbodi nents have a
configuration in which air is wused as a nedium the present enbodi nent has
a configuration in which a vacuumas lAedia is supplied to (is forned in) a

vacuum pr el oaded; aj.r_pad %nctual a vacyum st at IS supplied to the air
bad by it bei nroheRBRR R s SR s AR R R SR 05 exanpl o
of this confiqurat.i will be described.with.reference taq Fl 6, 15 n
the prese ntpag%%%’ﬁftﬁ‘gﬁtﬁvagu%%’ﬁmﬁ OHcE ?’gﬁf P;S%‘E@"Qd’ﬁ’%&“@& S c 3)?’{\515 uppl y part
connect ed \acu syctijon ur. A is provided in the gquide shaft 2. A
bush 7A w:??‘c‘ﬁ‘“?‘} i 1q 158 Shank S of e lﬁé?ﬁﬁ"et G PBHVI“’&E‘ “\}E’IS\YQ““Bmi YRR,y ded i n
this vacuum suctjon passage 5A so as to protrude thereinto., The bush 7A is
formed wit wa%ﬁa@oiﬁmﬂs&%wb&@w@- 7Bk P isdpmsA it acemmunicatinge
i ntroducing hole 70a formed in_the pilot valve 6 and is opened to the
vacuum suctielsByskishepmmyaicates with Hie ipradyeing helg 20adormeddmths pilehvalg$ and t he
bush engages an engagi ng part (not shown), and which is rel eased fromthe
communi cat i3BhisOPetedlnthe vagupBGuetion gassedeS Apphenhecmilot Yadveri asesnds wpwasdse
descends. Moreover, the recess 2b formed in the guide shaft 2 is provided
with a prelpdthedpsh mgagesan angagirgpastdotshowi ad véinhdgreteaseddropothe om f ace 2d,
and the other end engages the engaging part 6c¢c of the pilot valve 6 from
t he bot t omecpmmyhigationtvathshejiatpdvgingaole 78z whenthe pilot T4lve6 descadpad spring is
wound around the shank 6a. The biasing force of the preload spring 78 is
set to be Makdver, thelresesslicfomedomthe gnide stakitis plovidedwitk a fizload spingd8, f r om t he
vacuum suction passage 5A when the engaging part 6¢ is opened under
at nosphér i onpemisswhich engages the bottom face 2d, and the other end engages the engaging

part 6¢ of the pilot valve 6 from the boitom to bias the engaging part 6¢ upward. This

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 SA when the engaging part 6¢ is opened under atmospheric pressure.

15 Moreover, the table 3 has the air reservoir (medinm resewair) 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 connecied to a vacuum-preloaded air pad (pad part) 79 through

an intemal 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. Tn 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 in a
position where it faces the recess 26 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 vacuumreservoir 72Ais
connected to a vacuum prel oaded air pad (pad part) 79 through an internal
pi ping. The air pad 79 is provided at the bottomof the table 3, and has an
air 20 outlet 79B which blows off air,!Band an air inlet 79A which sucks out

the air on dfRdEhed 28 protifl& 193}1%1%3%5& efeﬂ?ﬁ&rﬁg-le%a&u{nguﬁgdn gta%gg(cg%i %tg ad serves

as a preloaded fluid bearing orns and main p between
t he bott omaeqdodhatt DGnd ARGt Vi Q. . a_bal ance between
"a repul sive f%?ce generateh %émgﬁgaﬂgﬁga%@g?ﬁgﬁggégﬁﬁgﬁﬁpﬁgymgir outlet 79B
and a sucti VIR y, b alr inlet . 79A. I n additjon, although
25 not s hoﬁl?in% ?‘E?ﬁ’e al g@%g‘gk?’ ?)ngg@ﬁalé SR 5 I'RPe 7 5P al%‘ﬂ?ﬁwhc ™h the first
and second i t.s. ar rqvided in positjions different fromthe
vacuum s uctq]ﬂ(‘{;‘%t %ggglgxgg)‘ﬁ%fa&cme?%ga &5‘?3&1’% E az‘“h"natct he pilot valve for
vacuum 4 he air geservoir d air-supplyin i ping are provided in the
table 3 ,st and t hi g“ '§? ?‘1°§‘E|‘p“iﬂ?'§k‘ﬂ€° i‘”ﬁ?‘ﬁ@“ ?;%0“8‘8 ﬁ‘%&@?’ég% smitﬂ%méﬂtwah’%ét | et
7913, blowoff of .air.can be realized w_thout using a tube, etc. 5 1In the
above conf i(god PETRRIG 6 ﬁeqcﬁgﬂ\f}aﬂmﬁq@gﬁgﬁ%m the yaCuympuetinn nasseer S al ve 6
(for exanple. 6A) face each other, the suction force fromthe vacuum
suction pas‘@gﬂb‘"‘%ﬂn%ﬂﬁhﬁ‘ﬁ‘ %ﬁ?’@ thsuction Torsa Armdhe vagwm reseveit 834 whichor ce from
the vacuumreservoir (2A which acts on the engaging part 6¢c will be
of f set. TheFi§rR s engagingpart oo milf beoffsole  dheraforeonndbe pilot valvebhrmeids@yf or ce of
t he preload, spring 78, and the introducing hole 70a and the 10
p R I 9 A

comuni cat i ARyPEIESores ofthe preload spring 78, and theuintrasueing bale Alazmd theot her , t he
vacuum state of the vacuum suction passage 5A is supplied to the vacuum
reservoitr FOmIuRicangrholeyB ofithn hughi b remmpriertcwith goh pther thalvhopuntstate ai r i n t he
vacuum reservoir 72A is vacuumsucked to the vacuum suction passage 5A
t hrough t h&fSVARITTURiPARASsaeR A T oYRplicthtethdacuum reservoir 72A through the

introducing passage 70 (actually, the air in the vacunm reservoir 72A is vacuum-sucked

to the vacuum suction passage SA 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 vacuwm suction passage 5A. from decreasing.
As such, in the present embodiment, even in a case where a vacunm 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, without connscting 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 performed. 15 On the

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, atnospheric
pressure is applied to the engaging part 6¢c of the pilot valve 6C
Therefore, the pilot valve 6C descends against the biasing force of the
preload spring 78. This releases the conmunication between the introducing
hol e 70a and t he comuni cating hol e 7Bl,7 and 20 bl ocks the introducing

passage 70.y %mé%a%ﬂ%elﬁént b sH&ﬁﬁlipgzh:eapﬁ Q st @i‘éﬁ%ovh%%tﬁﬁ%scdﬂh' g suction

force of the vac I on passage rom decr easl such, in the
present enbgdipent, even in a case where a vacuumstate is supplied as a
medium it 1s possible to nove the table 3 along the guide shaft 2 while
air sucti o&;% glql% {ai ren' nlet 79A in the air pad 79 is continued, w thout
connecti ng aqtuB TRRPEE™MS5 to the table 3. Therefore, the | ength of the

tabl e 3 b freel i thout being 17 |imited. by t . t of
2 suct on part, - SPRRER ol B hmsilieg Lerrigr Bt bl € 2200 [y ©

Enbodi nent > Al t hough t.he, abqve enbodi pent, has a configuration in which a
pi | ot va{vea"f:‘gate‘g‘“%@?'?‘\’/’ity’éﬂg _ 'Elﬁgleawu%?d"aﬁu‘??édﬁ SHEP ISEQERtas air or a
vacuum is SUFIQJFI ed ‘?%:P no sup Ile(a,to lzji‘?spad art, the present enbodi nent
has a conf i JBr¥aiaPIGPafN H‘eﬁﬂgfﬂ‘kp prenthgs a corfigusation iy wideh wwplyof pik a) | y

using an el ectr omgenet ic valve, This configuration will be described with
ref erence t§cmtralledelectsicallyusing anplecirpmagneticrvalyen o This genfiguation vl parts as
those of the first enbodinment shown in FIGS. | to 4D are denoted by the
same ref er edreuibed with mierance to BISH7.« Ha adiiten: indtlGoh thesame pinsiiyend partgasd.  As
shown in FIG 7, in the Er esent enbodi nent, t-he guide shaft 2 is provided
wi'th a pl urthpdetofthefirs pmbedimentghgyayin FIGE Jgp 1Y) apsedengtedly theysanesefermes t udi nal
di rection thereof,
10  numerals, and the description thereof is omitted.
As shown in FIG. 7, in the present 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 control 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 selenoid valve of each
electromagnetic valve 93 in response to the position 'of the table 3, to conirol supply of
air 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  comesponding 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

t hrough 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 el ectromagnetic valve 93 is controlled in driving by a control
devi ce (not shown), and has a configuration in which supply or shutoff of
air to the air supply port 90 throughl8he air-supplying connector 91 is
freely sw tched by swtching sal.enoi d valve. ,20 In, the aboye

conf i gur at i@Recied i anarshRaly E@'Wabc‘éhlglwio@& Pt dacy thf(?l“'éFFGf"&“Jg 59 &Wb‘x"" each

el ectromagnetic valve 93 in response to the position of the table 3, to
control supplvy mey blogk p careespanding pir syRPbAHRdS 72. Specifically, the control
device drives an el ectromagnetic valve 93 connected to an air supply port
90 which faces tAesughyin fhepesseny pmbadimers, it is pessibledo gentipbthgglgctengagnglicos
correspondi ng air supply pipe 92, and conversely, drives an el ectronmagnetic
val ve 93 1&alve 95 tresasibytreguiatasupplyref sin fysleyerp air supply parifllin elgition iphavingce the air
reservoir 72 so that the valve may bl ock a corresponding air supply pipe
92. As $ucthe samebpheatpnasd providingdlel samw efed as thefirsbrodhitgd @nhogin@@ﬁt rol the

el ectromagnetic. valve 93 to easily regulate supply of air for every air
suppl y por t<Féth Embelilniérits on to having 5.the sane operation and providing
the sane effect as the first to third enbodi ments. Fifth Enbodi nent

Al t hough the fi raithoaphddifine Binbdttiaen haomdonfigurationdmwhich tieipdit vabves id ot val ves
and the air reservoir 72 of the table 3 are provided on one side of the

gui de shaf tthe?air feke@voidi2as eiitatda b adiproeiided ba sneside@fifieguidathafir?, ihe whi ch t he
pil ot valves and the air reservoir are 10 provided on both sides of the
gu I de shaf torékent Bibsdiaekt Hagiléchbip@ation ih whivh tikqslor vabesand thénir reedresiearce to FI G
| 10  provided on both sides of the guide shaft 2. This configuration will be described with
reference to FIG. 8.
As shown in FIG. 8, in the present embodiment, the pifot 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 péripheral 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 intreducing 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 nopuniform.
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 amouut of air blown off from the air pad 73 to

25  become nonunifornm.



As shown in FIG 8, in the present enbodinent, the pilot valves 6 and the
bushes 7 are respectively arranged at the sane pitches and in positions
deviated by a half-pitch fromeach other on the upper and | ower sides of
the air supply passage S. 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 i nner peripheral surface thereof which
faces the top face 2a of the guide sH&t 2 and at the inner peripheral
surface thQ§§0f whi ch f.aces the bottomface 2d of the guide shaft. In the
confi gur at i oHes Ravise 19q xppsur ,pﬂﬂ‘ﬁ’%‘?‘r air pads 73 and lower air pads 73 are

20 different fro ach other in the path length of the internal piping 74
for introducing g%’&'aqt"rgf’ge‘f‘ﬁea“aiam’f}?ﬂge?@u{’#ﬂﬁ’r""lr‘ﬁjé“ ¢ ahouebeaypg r s 72,
Therefore, fhe t,of air which is blown off fromeach ajr _pad 73 by a
pressure | §&¥F ﬁ@hr’]e‘fﬁ@gﬁ?" Frferencg L BGS- AariHl- 1 &n e presenhembedimeny, ¢ he
present enmbodinment, it is possihle to provide the air reservoir 72 on each
of the uppdhe 2R hearing devicy d ds anpletinmeside pembsrfantales stags in th SRPSUBT f from
the air pad 73 to 25 become nonuniform 19 <Stage Device and Exposure
Appar at ds > aRRartus. 5 Herep fns expmple @ cassovhars aseanaing steppas pdichttansfemn g ciseliihg t he
above bearing device |l will be described with reference to FIGS. 9 and 10.
In the pregetinm efrbwsaiiemaductor deviee fafranddn becticlorgtodevaferovileithe refight amgld to a

gui de nmenber of a wafer stage in the exposure 5 apparatus. Here, for

exanpl e, a theewafensnesyechaomusiymoved is usgdpe thewhposhretappanatisewill ba dederibed t  pattern
of a sem conductor device forned in a reticle onto a wafer while the
reticle andsaié¢wamplef er are synchronously noved is used as the exposure
apparatus will be described as an exanple. A schematic configuration of

t he exposure appéscimstidddnfgoratiohof thetegpane apidateniicaléonding to eshown in FI G
9.

10  embodiment is shown in FIG 9.

This exposure apparatus 10 includes a light source (not shown) and an
illumination unit ILU, 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 aranged below the reticle R, a stage device 12 as a substrate stage which is
arranged below the projection optical syster 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 conf:rollcd chamber (hereinafter referred to as "chamber™)
14 in which temperature, humidity, etc. ate 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
illTumnation unit ILU and is provided with an illum nation system which
illumnates a reticle Ras a mask fromthe top with illumnation |ight for
exposure, a reticle drive systemwhich drives the reticle R substantially
in a predeterm ned 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 it, a s28ge device 12 as a substrate stage

which is arranged, bel.ow the projectd.on tical l.ngl udes
wafor st agBRORTE tna ¢ SO tEe il R e R n Ry R PR B Getel
(appropri at el t ic%’Jy referred $a.as. W) as suhstrate nd noves
B Do arvs AR YBesR) mhaos et on B S SafPrmeder PRt 40 ARESRRTA G i ch
is arranged on,t.he ;Y side of the projection optical, systemPL: The parts
except 1 or Ry FiEaf e St Bl oo Ranay SHRmOHE SEhe oSBT OEFBiEd par +
are installed._on the fl oor surface of ,a super-clean_.rqoom.and are housed
in an envi MEMbEREENMyd B PRSF Fess 1&%&%@@8@?@@%&&-&1 et 0 as
"chanber") 14 in which tenperature, hum di t%‘%‘ etc. are managed with
preci si 8n. Pt 44 saryes 4528 Alisnmeat a5ea sodhat aligamentgpay heperfpgied P ARG pt i cal
system PL is disposed in a 20 position on the +Y side of a stage platen
44, and t hétagplopaied indhis aredf the al i gnment optical system ALO i s di sposed
in a position on the -Y side of the stage platen 44. Accordingly, the +Y
side of the stagEhegrtiledrivesysiem isaeceived i retiglochgmberetndagetidgiagex posur e
processing may be performed on a wafer stage located in this area, while
the -Y si démask stage) RS Tawhiclsisphayalle infhie e dimensippalzghY planepmessticlapese so t hat
alignment may be perforned on a wafer stage |ocated in this area. The
reticle dribvadd$shideholding deaeticleR.i Tl retizld stige R8T dndotmallpcompesetl e ar et i cl e
stage (mask stage) RST which is novable in the two-di nensional XY plane on
a retidle baick corsamdticvstageivhichlioficiting]y sbpportet dnghereficle idve boad 2¢ i@ st age RST
is actually conposed of a

a non-contact bearing (not shown), for example, a vacuum preloaded gas hydrostatic

bearing device, and which is driven in a predetermined stroke range in the Y-axis

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 6Z direction {direction of rotation around the Z-axis) with respect to this
_reticle coarse motion stage by a drive mechanism including 2 veice coil motor, etc.
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. 8) and



10 reticle coarse notion stage which is floatingly supported on the reticle
base board 24 via a non-contact bearing (not shown), for exanple, 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
direction by a linear notor (not shown), and a reticle mcro-notion stage
which is finely driven in the X-axis djrection, in the Y-axis direction, 15
and in the 6Z. direction (direction of* rotation around the Z-axis) with

fhe oF, directio . out xis) wth
respec O.Me%c-aﬁ@a%@é@, @ﬁe&ﬁﬁom,gom ﬁ&@ggewm@mqgégﬁm@pa' Qﬁagbgpg

a voice coil notor, e stage device I'S 1nsta

42 which h ; ' ' 9. Al
o " S o T O SR,

barrel of p stem to an upper wall of

Lhe: chanbere, 42 sk di e SRPorbhoh WEul YilPhighsBsrd Pl o1 20, ther eof

The st age davree 'S mal conpose age platen 44 which is housed
within the wafer

her, 40.. t fer WSTI .. T. i,ch
floatingly supp%nfﬁgg%'oih%ev‘éaffrhcgg?ﬁ%égEﬁ&?ﬁﬁgw&fg@ﬂvﬁw °5Z(rjgd gas
hydrostatic, b ' ' h t hat i - t b [ d
Wi oh-are. (iREReRGEE (1 3 5 3R A et ToRes AR AL B s
di ti i ght -and-I eft, di ti i.n FI.G 9 21 in the X:axi
i oot on (UPPREr A I BT arows WD IEME e lates PHeHP Biov I o; age
driving system whi hsi rives the two wafer stages WST] and WST2, and a

waf er i nt erBPEHRMER 21 Srehihall i FHSYends wadsnegr side in 136 Dok thkar er
stages WST1_and WST2, I n addition, the wafer chanber 40 is filled wth pure
hel i um ( helchamyer & 3vhichifyrme the waterohamber fhgen gas (N2) with an air (oxygen)
content concentration i s about several ppm Moreover, a wafer |oader (not
shown) whi ch | oadgchemgtieparigelive yiapagidhe stage devingi Iderhiqhds bousgbwithinge on a - Y
side half (right half in FIG 9) on the -X side (near side in FIG 9) of the
chamberl042 chpmbas 42 yshawn indlGak0er A shgytdp FUEP. 10 and 9, the stage device 12 bas

the stage platen 44, which is horizontally supported at three points or four points viaa
vibration-proof unit (not shown} on a base plate BP installed at the intemnal bottom of the
chamber 42, a coarse motion stage 63A which is connected to the wafer stage WST1 and
moves atong 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
extcndingl 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 GiA and 61B, and X linear motors 67A and 67B which
drive the wafer stages WST1 and WS’I"Z, 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-gunide 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 gnide 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 horizontally supported
at three points or four points via a vibration-proof unit (not shown) on a
base plate BP installed at the internal bottom of the chanber 42, a coarse
noti on stage 63A which is connected tqg.the wafer stage WST1 and noves

al ong an X gui de stage 61 A extendingz?n the X direction, a coarse notion

;1200 15 3Ll i £RINESH B | £uld el S 3autizaandumpge alono o

X gui de stage I ng i near notors 65A and
65B whi ch I r : Véﬁlf! Bﬁﬁ-%“ Vlo¥ niaten t he
Y-axis di rcel'g:) ]I&%?]Je\tlhl?a %agg‘%?aggévﬁ%ﬁl on‘:ﬂg"lt:tl gbh\eﬁglég&&?%n ﬂl?fﬂgng atelrllle X gui de
stages 61A gnd 61B, and X linear notors 67A and 67B which drive the wafer
stages WSTI ‘and WST2, respectively, in the X-axis direction via the 20

coarse notion St%@%ﬁﬁ%ﬁg’?@%@%ﬁ?ﬂ?ﬁ'ﬁ%ﬂ lst'a{g}’s ﬁkm&%ﬂcgﬂr&ﬁ\% ed air

beari ngs 60A and earings are ovl ded bel ow

S T St S e 1

hel ium nitrogen gas, etc,) which is blo of.f from bear syrfaces of the
air beari ngiredtiongng ’%‘?’(&‘Sééé,‘”bt“ﬂ'é“‘f‘ﬁfl’&Fm’§glnﬂ"? ghetiygn ﬁ}étﬂgﬁ'l’lﬁ% stages 61 A

and 613, and the vacuum 22 suction forge, the X guide stages 61A and 61 B
are supportS&SeﬁhAﬁ%W’é'%‘FﬁéP"%mHEJ‘W’GFUWQE’HE@%@W%A?&%? ons above a
novi ng surface 44a that is the top face of g_bhe stage pl aten . The Y

li near not clestremagnsiicinimetionwith fhe sefory HAs ﬁeﬂq“’é“l%séﬁ’ée PERPEEYvely 5
arranged in the Y-axis direction on both outsides qf _the ,tage ‘gtjvaten 44 in
the X-axis supporénghlepks 6%&%\a@rrgspmelomr%weé?@r%gﬁé%ﬁw‘grfy M Yvi ded at
both ends of the guide stage 61A and which are driven in the Y-axis

di rect i h ghesteg nstat ors 58A by the

Similarly, the Y linear motors 65B are composed of stators 58B which are
:espt’;ctivcly arranged in the Y-axis direction on both outsides of the stage platen 44 in the
Y-axis direction, and movers 62B which are driven in the Y-axis direction along the
stators 58B by the electromagnetic inferaction 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
681 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 ¥ 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 n.lovement direction of the ¥ 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 provided 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
theY-axis direction on both outsides of the stage platen 44 in the Y-axis
direction, and novers 62B which are drjven in the Y-axis direction along
the stators 58B by the electronagnet?% interaction with the stators 58B.

Nor cover . hge YA, (A A TR YARTIEE R T SURERL G e BReRo ST L O 'nvt:'hé
suPRor | 10 gl 3o il O B A5 E hcA p Ye hiln ppRBR LY o Y

by the Y 924% So %%{ and 68B are provided in the novers 62A and 62B | ocat ed
on the +X OV he present 20 enbodi ment, the Y guides 68A and 68B are

applied to the shaft.2 e first odi nent as.fixed di es, and
the ¥ qui de ot agthe Gusk aa%tl 3l st Binted o O PP AR IR 1 1 o1
enbodi | e bogdi JThat lural ity of pilgt, valves 6 and
air sup Iy %grsfafgégsmg% i i pvidsd e P SRR 4 oo 8 ik
direction of the Y guide stages,69A _and 69B in the Y 25 gui des 68A and 68B,
respect i veldect R/bﬁs%fd%#l to #wo‘f%mwméﬂ»ﬁeﬁ fsHerda! Pepiqnpidhegratenstresisog  gui de
stage 69A or 69B which faces the Y guide 68A or 6813, the air reservoir 72
50 oVt 4B HESeE SRS I% WA RTERH A PG e FISERBERY 8 P 72 | hr ough
the internal piping 74 is provided The Y-axial position of a wafer stage
| ocat ed i nthend sidesodiggcta tapes heams torpapevineingy 7726 Meraaver, the¢etisler onet er 32
which is provided outside the stage platen 44 on the +Y side to direct a

| aser beanposition afgviafay staze loeatedin she aligement eresdsaepareddysileseon of the waf er

stage is
10 interferometer 34 which is disposed on the stage platen 44 provided substantially in the

middle (refer to FIG 9) thereof to direct a laser beam to the moving mirror 77Y, and the
X-axial position of the wafer stage is measured by a faser interferometer 35 which is
provided outside the stage platen 44 on the -X side to direct a laser beam to the maving
mirror 77X.

15 Next, the operation of the stage device 12 in the exposure apparatus 10
according to the pr'esent 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 ate
driven at a long siroke along the Y guides 68A and 68B. Morcover, when the wafer

20  stages WST1 and WST2 are moved in the X-axis direction by a step movement, etc., the
X linear motors 67A and 6?3 are driven at a long stroke along the X guides 614 and
61B..

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 interferonmeter 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 |located in the alignnent
area is neasured by a laser 10 interferoneter 34 which is disposed on the
stage platen 44 provided substantially in the mddle (refer to FIG 9)
thereof to direct a | aser beamto the_noving mrror 77Y, and the X-axi al
position of the wafer stage is measur &l by a |l aser interferoneter 35 which

i's provi d%ﬂid@b‘lhéés@ﬁﬁ%ﬁ,?%ﬁ;ﬂ'{%&,%@xoﬁéneﬁr‘mh*ﬁ?e aa&s%j,,gﬁdtgpmghé get a laser

beamto the noving mrror the oper at e stage device
12inthe§§§m€%§§a§9&q ' esent enbodi nent wil |l
be descri bed. engt eg&g%éﬁﬂég35@@53E$F§2%%HW§$§“§QE%§% 8g%ﬁ the Y-axis
di rection re o | O | i.gnnent erat.ion, the | i near
not or s 65Alﬁgsg%&§g%ﬁg@§% agrrlf @ng‘té’{m%y %egfgflﬁ% eﬁﬁ%ﬁﬁ“‘ﬁ’%@ e ﬁ‘ﬂ?‘?ﬂé 68A and
68B. Mbreo when .t fer 20.st S n 12 are noved in the
X-axis dir \gg ?%lﬁmggactasl&g‘fyé@l %feﬁéﬁ? gﬂgﬁ"é‘\%gtj(wg‘“g‘}gﬁ ﬁear motors 67A and 67B
are driyen at al,gng stroke alpng,the ui 61A an 61B. The wafer
st ages %\ETI and ché'trgg’cﬁﬁ\?fdgt\qq’? Sfaﬁ%g%?%ﬁ‘g SE%F]PE%W%W" Pﬁ]i“ta‘(ﬂ'é’FSaﬁ ® where
the Y guide_siages 69A and 698 have been L ded by the, Y guides 68A and
6813.. 25 R?S“E‘%‘Pg é“iF‘i"’ ?FEY ?’P et %?‘1 ‘g'? %&FWS%E h"%"b%i"?‘?‘\iﬁ?ﬁ\ﬂﬁ@?@sﬂﬁey face the
air reservoir EQ-Of the Y 24 guide stages 69A and 698, respectively, are
opened, andRPREPEZITiron e air supPhy R3R2895S 1nsippped apdngneprssasrepasursption of| own of f
to the Y guj des 68A and 68B t hrough the connecting passages 75 fromthe
air pads 78irWhichapss noheontribyts tg blov-effFem g Airaeds BaBsupprsssdpported in a
non-contact state with the Y guides 68A and 68B (refer to FIG2). 5
Mor eover, si nce Al inthigexprsustapprsausPawhiiexpomramoesssizais perfrempd bot  val ves 6
in
10 fo_r example, the wafer W2 on the wafer stage WST2 by means of the projection optical
system PL, wafer exchange is performed in the wafer stage WST1, 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  perfoumed 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 is stopped, and
unnecessary consunption of air which does not contribute to blow off from
the air pads 73 is suppressed. Also, in this exposure apparatus 10, while
exposure processing is perforned on, 10 for exanple, the wafer W2 on the
waf er stage WST2 by neans of the projection optical system PL, wafer
exchange is perforned in the wafer sté@e WSTI, and subsequent to this

waf er exchqﬂﬂgmﬂggﬂﬁkﬁgﬂﬁgggmggﬁgﬁﬁhpn and automatic focusing/automatic
rmed.

“leveling is per an exposure sequence, and a wafer
exchange/ al i gnnmegt ., uenpc I C & .15 rf d.concur.rently on the two
waf er stages V\iBTﬂl %’1?1@(%%5 3&” g%\%‘? él%' f%%écé; 5%8?‘%&%‘8%%@6‘8“%@%5 nces have
been conpl d fihst will be | wai tin at.e, ;and .noyenent of the wafer
ot ages. VETI O 6 sreitompastt oh e S Ementie? hétRe i it f Bitehive been
conpleted. Als as.for the wafer on the wa St 12 where the
exposur e 26’%%@55‘&%‘{3}{%{‘3’1’ 0”88%%%&3%%*@3%&%‘@&&3& %L orred in a
| oadi ng position, an s fQr the wafer W _an the wafer stage WSTI where
the al i gnmetAers @G@Hg‘éﬁrﬁ%@e&e@ﬁ ditephiopvathadlesiped anavipg sEekeovidetience i s
performed under _the Erogfction optical system PL. As such, it is possible
to signifi cantacyng Hiypo ¢is. forpuppldSalt. by executing the exposure operation on
one wafer stage while the wafer exchange/alignnent operation is 25
performed on t heliddision,ip thepreserd gmbedimensythesliove biaring davicedsen alse bhs t o each
other when 25 both the operations have been conpleted. In the present
enmbodi ment ,2pplird ty; foraxgmplesbaXgnide s8ms $h4 andel Brasfixedbodissagd the co8¥¢ and 69B
are conposed of the above-nentioned bearing device 1. Thus, it is possible
to guide (sugivostapesfitandA3D of movablehadies. $n tirsese/ B alsorpdssigT R adoptat i s,
10  the movable bodies in a completely cable/tube-free {that is, fricticn-free) configuration
by adopting a so-called moving magnet type in which ¢oil 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 Shapes or
combinations of respective constituent parts illustrated in the above-described
embodiments are merely examples, and varicus 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 2 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 tool are moved while the

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

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



5 wafers WL and W2) in the Y-axis direction with a desired noving stroke

w t hout connecting a tube, etc. for supply of air. In addition, in the
present enbodi nent, the above bearing device 1 can also be applied to, for
exanpl e, the X guide stages 61A and 61B as fixed bodies and the coarse
notion stages 63A and 63B as novable bodies. In this case, it is also

possi ble to adopt 10 the novabl e bodiﬁ% in a conpletely cabl el tube-free
(that is, friction-free) configuratio by adopting a so-called noving

ot ! ; ) ! : g 2 \ 617 and
magnet typgndvabidibbsy) suchiab thd BibleSs, ﬁfo?esmr%lg g?f%% fAhe?%crg mvgbﬁoﬂgs fdtage an

61B that are stators of the X |inear 7B, and magnet units

are provi dagy; 08 tAPES ~ - ers.
Al t hough tE%lgﬁgﬁ?’%@%%@ﬁl@gccor%‘?%@g%oﬁgﬁ%%@g%&%%v tion have

15 been desgh| ' reference to the acconpanyi ng drawi ngs, it should be
under st ood tﬁgtf%q[t‘%fager‘esent invention is not limted to such enbodi nents.

Vo ous hepes OhngRLBRY 6 ol RRRLPLS oSO BB Lo
Changes oty RSBTSRBTS A oS 1o
SO e A543 of SR el PR RB ST IR, L)
o PSP SR R TEaS S B B eSSt Lol ore

noved whi |

tool, etc. 25 Moreqver, although the above epbodjnents illustirate a

confi guration i nASAr&is expespre apparafs 10, g @tesent ipvpntion caalsq begpplied togpyes al ong
one axis, the present inventjon is not Ilimted thereto, and can al so be

appl i ed t o SEPERdERRRAAYRS Projection osopire Apatptusieppen) inopjch thgpattereefd n a pl ane.

10 reficle R is exposed in 2 state where the reticle R and a substrate W are stationary, and the
substrate W is sequentially moved stedeée, 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 {carresponding 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 apparaius 10, the present invention is niot limited
to an exposure apparatus for manufacturing semiconductor devices, which expose a
semiconductor device pattern to a 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 nents, not only a semnm conductor wafer
5 for a sem conductor device, but also a glass substrate for a liquid
crystal display device, a ceramc wafer for a thin-filmmagnetic head, an
original plate (synthetic quartz or silicon wafer) of a mask or reticle,
which is used for an exposure apparatus, etc. can be used. As for the
exposure apparatus 10, the present invention can also be applied to a

st ep- and-repeat type projection exposdfe apparatus (stepper) in which the

Cobstrate v ubtc BEhRAE srbssln RRRES ol BBl Sa iRt B iy " o ca

stepwi se, in additign, t,0 n-type e ure apparatus in which, while
the reticl & g‘é’ﬁ@“’h éie?ﬁ?fgpﬁgié’r#%s’é’r synchronously, the pattern of
the reticle R is scan-exposed. I\/breg, er, the,present invention can al so be

;applied to a tw MOEPEY S L3PuER 8 ) of EXpRSIBACtoNlyaY apove. The
structure and exposure operation of th W n-s e-type exposure apparatus
are di scl o<SEUsSIoR ling Gg-raxs B nem)), b’%&f@ﬁg “@5@5{%(%)@?%9‘1 I2Rcat i on,
First Publicatjon No. H10-163099, Japanese Unexan ned Patent Application,
First P@bl i%%hlshpwqmcmmm{mpﬁx@@ﬁbhﬁﬁrhw @48 nm), apArBeciRgs

6, 341, 007, 6,400, 441, 6,549,269 and 6, 590, 634), Published Japanese

Tr ansl at i orfasspbeagd13wa), aebosE luer bepn (HEmmlbubHsnshpgedpartiglerays sushon
(corresponding to U S. Patent No. 5,696,411), or U S. Patent No.

6, 208, 407. asgn Koy andantelegisonyay, carebeyspd s Forexampler whandhe dectiongayis esent

I nvention i's not limted to an exposure apparatus for manufacturing

sem conductused, déhenpa $lecti-erhissompopelasthanvenicsandde {LoBs)de tAatobip@id ern to a
waf er. For exanple, the present invention can also be 25 widely applied to
an exposur dighpparcacasbavsed for exglodma gen. | iFythaimorey whenl theiélegtlonyaygansedr n to 27
a square glass plate, exposure apparatuses for manufacturing thin-film
magnet i1 heassfigurativaigwhich thelnmsk Moy ined snay GEBJoptedy amdmsksijguoationlie | i ke.

which a pattern is directly formed on a wafer without using the mask M may be adopted.
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 desirabletouse 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 clese contact with each other and exposes the pattern of the reticle R,
without usisng the projection optical 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 nm), h-rays (404.7 nn), i-rays (365 nm
generated froman 5 ultra-high pressure nmercury |anp, an KrF excinmer |aser
beam (248 nm), an ArF excimer |aser beam (193 nm, and an F2 | aser beam
(157 nm but also charged particle rays, such as an X ray and an el ectron
ray, can be used. For exanple, when the electron ray is used, a thernal

el ectron-em ssi on-type | ant hanum hexat8r i de (LaBG) or tantalun1(Ta) | i ght

source Candgeab(% ?bﬂ%r %!PS %e Ctr IHV%H[[OHISHOE oéhem aﬁ%%t/ e el ectron ray

is used |gura on e mas use Wi éﬂfopt ed, and

aconflguratlo%ln ich a ter I S d|r éi‘ff or ned ongwafer vmthout
usi ng the ﬁﬂ’f'f'ﬁygll\@ atin, e%%ta Fﬁ" O?F@&ﬂgﬁgi‘; 1aser beans,
such as a YAG | a er be m and a.sem conduct ser used as
the light sourcef %Omf’lgﬁn ebéc?ﬁ“?"&ﬂeﬁ ?Fhﬁé‘ia?cgﬁgeéw ﬁﬁ’ﬁv?ﬁz desirabl e
to use a mater,i al . quartz or, fl uor whj ch tran
far-uurav.veﬂyehen?ca%" aljgrel @%é%%*i%&@mﬁ)um ronge ety s JPST %Qmays such
as an EXCI mer |aser beam_are used, it is desirable to use a reflective
refract iPng Mﬁ%ﬁ”@?ﬂﬁn‘;ge%‘%ﬂﬂ'ﬁa@sﬁw E%‘“i‘@!‘l@cﬁ?déﬁdﬁét i &reactian 5| so used
as the reticle RN when an F2 | aser beamor X ray is used, and it is
desi rabl e tferctgwctrddy seavement obihe religle s@g%‘e‘ﬁm&shws@vamsaﬂyaﬁh@mémr on | ens
and a deflector as an optical systemwhen an 20 electron ray is used. In
addi tion, ifloof rovediisings framegugmier, as deseritogin lopaneqsdinexamined Rgtenkhi ch  an
el ectron ray passes is put into a vacuum state. Mreover, the present
i nventi on cmplication.ditsePubbipitiondiot J8-33¢226xi ity exposure apparat us whi ch
brings the reticle R and the substrate Winto close contact with each
ot her and exposeds déseribpd zbavethoéxpohee appaiatise 1R of theiemboditments pHi)ist he
projection optical systemPL. 25 Wien a |inear notor is used for the stage
devi ce 102 applidationr axé matndachizedysy SREMbdisg variod8 subsysemshioviedisgindividuaht s, t he
present invention is not limted to the air floating type using

components as set forth in the claims of the present application so that predetermined

mechanical precision, electrical precision, and optical precision can be maintained. In
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, ete. among the various subsystems. Tt is obvious
20  that there are the processes of assembly of each of the subsysterns before the process of
assembly from these variou.;; subsystems to the exposure apparatus. I the proﬁess of
assembly of the varions subsystems to the exposure apparatus has finished, overall
adjustment is performed, and consequently the various precisions of the whole exposure
apparatus are ensﬁred. .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 WS5TlI and
W5T2 nmay be nechanically relieved to a floor (ground) using a frane
menber, as described in 5 Japanese Unexam ned Patent Application, First
Publ i cati on No. H38-166475. A reaction force generated by novenent of the
reticle stage RST may be nechani cal | yeiel ieved to a floor (ground) using a
frame nenber, as described in Japanes VUnexani ned Pat ent Appl i cati on,

First Publicati omsueomtﬁﬁéqff%%mw%ﬁ?&ﬁygﬁ&h&?gr appﬁﬁcm}ela*au

appar atuses 10 of the enbodi ment I cation e ngnuf actured

PY avsent | 29| fRkkgin, ALRRELSH pek Bk PSSty of ARTRRAER! © 2 o

forth in the clal Ion so prede m ned

mechani cal ?ﬁ{cd.s% I 0 gﬂg can be
mai nt ai ned. %Ponlﬁéﬁaéﬁggggdﬁﬁ%ﬁ@& Qsta roggr?agl ”ugﬁgadguﬂt%%ent for
achieving o |$| res tical S st emns,

adj ust rrent M%ﬁhﬂlu’é?/ %ﬁﬁaﬁ?%la wﬂfeégfo? SBIHE%CP zbj{%iog%‘?ﬂ’g& Fvari ous
mechani c e ust t. for ach electric recision wth
respect to ?}ﬁ' 5@%’&@??‘%%&@% Lhpemegng o T’ ﬂﬁﬁaﬂi’é’%ﬁszbaﬂﬁcafter t he
above assenply. The of ssenbl from subsystens to the
exposure %bﬂrﬁ‘r’ﬁ‘?“&g ?’Bﬁ ‘ﬁ’é’cdra?&‘ﬁ? o ‘ﬂ‘(‘i‘ﬁ ﬁt&%&%‘l" ?‘@IF‘@&‘%‘?IE%P%E‘?SF’CUH _
W ring connection, pne circuit piping gonnectl on, . anmong the
various subdYimgprocess, a(PB‘%}iaS’EIEP'Z’G“F a3 InsRrelion step 206 pad B’Fdﬁ‘ésses of
assenbly of each of the subsystens before the process of assenbly from

t hese various subsystens to the exposure apparatus. If the process_of
assenbly of the various subsystens to the exposure apparatus has finished,
overal | adjustment is perforned, and consequently the various precisions
of the whol e exposure apparatus are ensured. It is desirable that

manuf actlire of the exposure apparatus be 25 performed in a clean roomin
whi ch tenperature, cleanness, etc. are nanaged. 29




As shown in FIG 11, sem conductor devices are manufactured through a step
201 of designing the function and perfornmance 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
waf er processing step 204 of exposingzg pattern 5 on the mask onto the
substrate (wafer) by neans of the exposure apparatus 10 of the

af ore-nmenti oned enbodi nents, a device assenbling step 205 (including a

di cing process, a bonding process,CeBAIMA8 packagi ng process), an inspection
step 206, and the |ike. 10 30 CLAIMS 1. A hearing device _having a novable
body havilhg a%é%?“&grdﬁ‘”&ﬁga‘él% PRy abs podu Anving  paf prhgndia e hﬁﬁ%t%ldt he pad

part to gﬁg%apmg asﬁigtggﬁlttottﬂ@PéH)ﬁfﬁ'p{oernQWy BbpbR&hd ho§shle Be&gvmf faepkgar i ng

device c rising: 5 a supplty part which is provided in thHe Tixed body and
t o whi ch hodg, thetéammeidsvicscqpmprissg: a connecting part which connects the

supply part with the pad rt, a.portion.of.,the connegcti art being
proviﬁed in t RSHB éW%%§Q?p§W3% ﬁnéﬁ%%F(5b%ﬁhm%€§§W%ﬁhE%@?%%mﬁhﬁch opens

and cl osaspplid, connecting part 10 according to the position of the novable
body with respect to the fixed body. 2. The bearjng devi ce accordi to
Claim 1, wher & PNPEFENG BAT SWHFhePnB&TtE %%lpalyma&r%ﬂ?ﬁv R R ARATHOR A g part s

whi ch ar gy aEdRABAEE paRbRRE pRo TR iRhARL bR boihemdovabl e body in the fixed
body to connunicaté)mjth%P%% 15 supply paf%?’and t he openi ng and cl osi ng

device has a wal epsniigemsheloging cdevies phishi aiwds iand edestes ghe cohrecptqumalti ty of
commuypi cat L 09 B30 i ABAoNBEEE moVASIE bbPw AR YABLS (PRI%LAESS,. 2

2. The bearing device according to Claim I, 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
15  supply part, and
the opening and closing device 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.
20
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 opens the communicating part by the pressure of the medium

25  introduced into the medium reservoir.



communi cating part, opens the communicating part, and when the novabl e body
does not face the comrunicating part, blocks the comunicating part. 20 3.
The bearing device according to Claim2, wherein the novabl e body has a
medi um reservoir which is provided in a position which faces the

communi cating part so as to be connecggd to the pad part, and the valve

el ement opens the communi cating part by the pressure of the nmedium 25
introduced into the mediumreservoir. 31 4. The bearing device according
to Cai mf, wWeskiridgddrvivedtadrding seClim B Swhdrein tipy mvdid@des@vodetle si des of
the fixed baody, 5. The beari evi ce according to aim3 or 4, wherein
the val vereyigeen bty sides ‘ﬁcrt%‘?/ ’g"éﬂ’ th a connecting passage whi ch nmakes the
supply part and the medium reservoir into a connected state when the
nmovabl e body faces the comunicating part. 6. A stage device having a

nmovabl e rfenberThebhaning devichacopding iceClapnd or 4i whereipiabtajvesilppant ised by t he
bearing devi.ce, accordi ng.to any one.of ¢ ai s to 5. .30 7. An exposure
appar 3t uHEH TS BBttt G Ihateh ey biu g deueanl ThPa

pattern, refeevedtintd He@natagestste whee thzeaorabiebgdy tctd the pdbBmusictsgthart. A
beari ng devi ce having a novabl e body having a pad part and a fixed body and
15 supplying a nediumto the pad part to novably support the novabl e body

by the figed Ragye dthig RPRA Mo tBYd HEMEQRALEINEE mBvakPREYLAAEt Which is
provided in the fixed body and to which the nediumcan be supplied, a

pl ur al i t ynevablysupportrd\hydesbagting Hedemacsondingrip eny ene efiflaingt t@ Sporti on of a
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 devices which can communicate, through a portion of a
20  connecting part being provided in the movable body, the supply part and the movable
body, and
a supply device which causes at least one valve device of the plurality of valve
devices 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

0. The bearing device according to Claim 8, wherein the supply device supplies the



20 connecting part being provided in the novabl e body, the supply part and
the novabl e body, and a supply device which causes at |east one val ve
device of the plurality of valve devices 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
beari ng device according to Caim8, wherein the supply device supplies the
32 nmediumto the pad part, using the valve device of the plurality of

val ve dethalsm\hihepad pacgesing e vabwadelvize b6t pluktlity b ealbeddviceg whéshi ce
according to Caim gﬂimhereln 5 the novabl e body has a nediumreservoir to
whi ch t héasrsdieunpYabbihodie supply part is to be supplied, and the val ve
devi ce which supplies the nmnediumto the pad part connects with the supply
part and the novabl e body by the pressure of the nediumin the medi um
reservoi rl0. 1d%£beMﬁMHbM@aﬁwN@¢UEVi@bhaﬁﬁwW®wmg to Caim 10, mherein the

pressuyre of t reat,er than At s, heri c pressur
beari ng devi cgﬁ ealggvabll”%()dyhagﬁmdmnﬁﬁser\‘/'\ﬂr el Q]E emed UM re@%?l{%’

prOVIdedIMRlﬁKﬂﬂﬁmpMQﬂ dxﬁferent fromthe pad part 15 13. The bearlng
devi ce accordi ng a|n11 n t um.reservoirs provi ded
on both sides ]Ef'f Cféﬂu"gbst‘f\émh “‘S‘é%qledij‘ @éﬁ?&‘@eﬁté%&‘&ﬁﬁg to Claim
8, wher eigy mgﬁaefahdfﬁle(iﬁa«ﬁas}% vol Bp t}ﬁ%@sﬁ@%ﬂ}?&néd}ﬁn@@fcqﬁ@d&lﬁn therBgd part
connects wth the supply part and novabl e body by a magnetic force.

10 11.  Thebearing 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
provided in a position different from the pad part.

15
13.  The bearing device according to Claim 10, wherein the medium reservoirs are

provided on both sides of the fixed body.

14.  The bearing device according to Claim 8, wherein the valve device which supplies
20  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

devices has an electromagnetic valve.

25



15. The bearing device according to Claim8, wherein each of the plurality
of valve devices has an el ectromagnetic valve. 25 33 16. The bearing

devi ce according to Claim8, wherein each of the plurality of valve
devices has a bleed hole. 17. A stage device having a novabl e nenber,
wherein the novable nenber is 5 novaply supported by the bearing device
according to any one of Clains 8 to 16. 18. An exposure apparatus
conprising a stage device according to Claim6 or 17. 19. A device
fabricatimen drreltﬂacwan'n/gfmb &ielacdohﬁd ngiﬁp(Ol‘r‘Tﬂﬁe, wama'hawﬁ?fanﬁpigfwiqgoﬂm@ aim 10 7
or 18 is used. 20. A hearing device having a novable body having a pad part
and a fi%@ﬁmﬁﬂﬁvaéW#dh§Gbplying a nediumto the pad part to novably support
t he novabl e body by the fixed body, the bearing device conprising: 15 a
supply part which is provided in the fixed body and to which the nediumis
suppl i ed,17a cdnstagdt davepeparving whiahble oremgst, svhtehein theppdvipblgamembgirish t he pad
part, .and_an eni n nd, ¢l osi ng devi ce whi.ch opens..and gses the

connect i @oggﬁfsup%%-geg&) ichﬁegbeiagntg ﬁ%w%eo%clc?ﬁdbn R ALY B oni;)é\?zélgfsﬁ tgég'y Wi th respect
to the fixed body, wherein the 20 opening and cl osi ng devi ce uses

pressure, of the nmedium supplied to the novabl e body, éﬁq open and cl ose
the conne@ i nd\pEPPSUTe PPABLOMNEISING A Ha8E IFHGS ?Fﬁo‘élu%%)‘\? pig %B‘i:l ‘havi ng a
pad part and a fixed body and supplying a nmediumto the pad part to
novably support the novable body by the fixed 25 body, the bearing device
conpri si ng. a /sdppte/fapagationhictdiod; wheeinvhaegoswre aprardtisasdoidmgyo &imt o whi ch

the %di %rcl%r}s Bs?ed.

20. A bearing device having a movable body having a pad part and a fixed body and
supplying a medium to the pad part to movably support the movable body by the fixed
body, the bearing device comprising:
15 a supply part which is provided in the fixed body and to which the medium is
supplied,
a connecting part which connects the supply part with the pad part, and
an opening and closing device which opens and closes the connecting part
according 1o the position of the movable body with respect to the fixed body, wherein the
20  opening and closing device uses pressure, of the medium supplied to the movable body,

to open and close the connecting part.

21. A bearing device having a movable body having a pad part and a fixed body and
supplying a medium to the pad part to movably support the movable body by the fixed
25  body, the bearing device comprising:
a supply part which is provided in the fixed body and to which the medium can be
supplied,
a plurélity of valve devices which can communicate the supply part and the
movable body, and
30 a supply device which causes at least one valve device of the plurality of valve

devices to connect with the supply part and the movable body according to the position of



supplied, a plurality of valve devices which can communi cate the supply
part and the novable body, and 30 a supply device which causes at | east
one val ve device of the plurality of valve devices to connect with the
supply part and the novabl e body according to the position of 34 the
nmovabl e body with respect to the fixedqbody, to supply the nediumto the
pad part, wherein the supply device uses pressure, of the nmedi um supplied
to the novabl e body, to connect with the supply part and the novabl e body.
the movable body with respect to the fixed body, to supply the medium to the pad part,

wherein the supply device uses pressure, of the medium supplied to the movable body, to

connect with the supply part and the movable body.



