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(57) ABSTRACT 

A positioning device includes an object table, a sub-system 
for processing an object to be placed on the object table, a 
drive unit for displacing the object table relative to the sub 
system, and a measuring system for measuring a position of 
the object table relative to the sub-system. The drive unit 
includes a stationary part Which is fastened to a ?rst frame of 
the positioning device, While the measuring system includes 
a stationary part and a movable part Which is fastened to the 
object table for cooperation With the stationary part of the 
measuring system. The stationary part of the measuring sys 
tem is fastened to a second frame of the positioning device 
Which is dynamically isolated from the ?rst frame. 
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POSITIONING DEVICE HAVING 
DYNAMICALLY ISOLATED FRAME, AND 
LITHOGRAPHIC DEVICE PROVIDED WITH 

SUCH A POSITIONING DEVICE 

[0001] This is a Division ofapplication Ser. No. 09/449,763 
?led Nov. 26, 1999, Which in turn is a Continuation of appli 
cation Ser. No. 09/192,153 ?led Nov. 12, 1998 (now US. Pat. 
No. 6,246,202), Which is a Continuation of application Ser. 
No. 08/416,558 ?led Apr. 4, 1995 (now US. Pat. No. 5,874, 
820). Said application Ser. No. 09/449,763 also is a Continu 
ation-In-Part of application Ser. No. 09/127,288 ?led Jul. 31, 
1998 (now US. Pat. No. 6,049,186), Which is a Continuation 
of application Ser. No. 08/627,824 ?led Apr. 2, 1996 (now 
US. Pat. No. 5,942,871), Which is a Continuation ofapplica 
tion Ser. No. 08/221,375 ?ledApr. 1, 1994 (now US. Pat. No. 
5,528,118). The entire disclosures of the above-identi?ed 
prior applications are hereby-incorporated by reference 
herein in their entireties. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] This invention relates to precision motion stages and 
more speci?cally to a stage suitable for use in a photolithog 
raphy machine and especially adapted for supporting a 
reticle. 
[0004] 2. Description of the PriorArt 
[0005] Photolithography is a Well knoWn ?eld especially as 
applied to semiconductor fabrication. In photolithography 
equipment, a stage (an X-Y motion device) supports the 
reticle (i.e., mask) and a second stage supports the semicon 
ductor Wafer, i.e., the Work piece being processed. Sometimes 
only a single stage is provided, for the Wafer or the mask. 
[0006] Such stages are essential for precision motion in the 
X-axis andY-axis directions and often some slight motion is 
provided for adjustments in the vertical (Z-axis) direction. A 
reticle stage is typically used Where the reticle is being 
scanned in a scanning exposure system, to provide smooth 
and precise scanning motion in one linear direction and insur 
ing accurate, reticle to Wafer alignment by controlling small 
displacement motion perpendicular to the scanning direction 
and a small amount of “yaW” (rotation) in the X-Y plane. It is 
desirable that such an X-Y stage be relatively simple and be 
fabricated from commercially available components in order 
to reduce cost, While maintaining the desired amount of accu 
racy. Additionally, many prior art stages include a guide struc 
ture located directly under the stage itself. This is not desir 
able in a reticle stage since it is essential that a light beam be 
directed through the reticle and through the stage itself to the 
underlying projection lens. Thus, a stage is needed Which 
does not include any guides directly under the stage itself, 
since the stage itself must de?ne a fairly large central passage 
for the light beam. 
[0007] Additionally, many prior art stages do not drive the 
stage through its center of gravity Which undesirably induces 
a tWisting motion in the stage, reducing the frequency 
response of the stage. Therefore, there is a need for an 
improved stage and especially one suitable for a reticle stage. 

SUMMARY 

[0008] A precision motion stage mechanism includes the 
stage itself Which moves in the X-Y plane on a ?at base. The 
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stage is laterally surrounded by a “WindoW frame” guide 
structure Which includes four members attached at or near 

their comers to form a rectangular structure. The attachments 
are ?exures Which are a special type of hinge alloWing move 
ment to permit slight distortion of the rectangle. In one ver 
sion, these ?exures are thin stainless steel strips attached in an 
“X” con?guration, alloWing the desired degree of hinge 
movement betWeen any tWo adjacent connected WindoW 
frame members. 

[0009] The WindoW frame guide structure moves on a base 
against tWo spaced-apart and parallel ?xed guides in, e.g., the 
X axis direction, being driven by motor coils mounted on tWo 
opposing members of the WindoW frame cooperating With 
magnetic tracks ?xed on the base. 

[0010] The WindoW frame in effect “folloWs” the move 
ment of the stage and carries the magnetic tracks needed for 
movement of the stage in the Y axis direction. (It is to be 
understood that references herein to the X andY axes direc 
tions are merely illustrative and for purposes of orientation 
relative to the present draWings and are not to be construed as 
limiting.) 
[0011] The stage movement in the direction perpendicular 
(the Y axis direction) to the direction of movement of the 
WindoW frame is accomplished by the stage moving along the 
other tWo members of the WindoW frame. The stage is driven 
relative to the WindoW frame by motor coils mounted on the 
stage and cooperating With magnetic tracks mounted in the 
tWo associated members of the WindoW frame. 

[0012] To minimiZe friction, the stage is supported on the 
base by air bearings or other ?uid bearings mounted on the 
underside of the stage. Similarly, ?uid bearings support the 
WindoW frame members on their ?xed guides. Additionally, 
?uid bearings load the WindoW frame members against the 
?xed guides and load the stage against the WindoW frame. So 
as to alloW slight yaW movement, these loading bearings are 
spring mounted. The stage itself de?nes a central passage. 
The reticle rests on a chuck mounted on the stage. Light from 
an illuminating source typically located above the reticle 
passes to the central passage through the reticle and chuck to 
the underlying projection lens. 
[0013] It is to be understood that the present stage, With 
suitable modi?cations, is not restricted to supporting a reticle 
but also may be used as a Wafer stage and is indeed not limited 
to photolithography applications but is generally suited to 
precision stages. 
[0014] An additional aspect in accordance With the inven 
tion is that the reaction force of the stage and WindoW frame 
drive motors is not transmitted to the support frame of the 
photolithography apparatus projection lens but is transmitted 
independently directly to the earth’s surface by an indepen 
dent supporting structure. Thus, the reaction forces caused by 
movement of the stage do not induce undesirable movement 
in the projection lens or other elements of the photolithogra 
phy machine. 
[0015] This physically isolating the stage reaction forces 
from the projection lens and associated structures prevents 
these reaction forces from vibrating the projection lens and 
associated structures. These structures include the interfer 
ometer system used to determine the exact location of the 
stage in the X-Y plane and the Wafer stage. Thus, the reticle 
stage mechanism support is spaced apart from and indepen 
dently supported from the other elements of the photolithog 
raphy machine and extends to the surface of the earth. 














