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Abstract: To reduce the swap time of wafer stage in a dual-stage lithography, and to guarantee the
connection reliability between a long stroke system and the wafer stage, a macro-micro coupling
system of dual-stage lithography was designed. On the basis of compliance mechanical theory, the fast
gripper of coupling system was designed to realize the compactedness of the system, and its locking
force was analyzed. A flexible mechanism of the fast gripper was designed, including a flexible lever
and a clamp reset unit, then they were analyzed by finite element method. The pneumatic system in
the fast gripper was designed. To guarantee the rapidity and safety in the locking process of coupling
device, the pneumatic system could realize three dynamic locking process, and complete the buffer
locking of the fast gripper. Finally, the experiments of clamp motion test and the clamping force test
were performed. Experimental results indicate that the stroke of the clamp is greater than 2 mm,
which meets the safety needs of stroke system and wafer stage. Moreover, the opening time and fast

buffer closing time of the clamp coupling mechanism are 350 ms and 850 ms respectively, and can bear
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X direction driving force more than 700 N. The coupling system ensures the reliability of the working

process and rapidity of wafer stage swap process.
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Fig. 2 3D structure of coupling device
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Fig. 3 Simplified model of macro-micro connection
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Fig. 5 Deformation simulation of lever

J T RUEFTAT AR ) T is s, R e A BE
BB B, it T R Jeti [l & o, T S AR A
24 STRE 7 SN 3 8 AHE , IR 35 8 81K A,
TR R S A ) M e By m s g,
SR Bl R GRS B 1 5 TR 2 B T A B
FOAF R 0 Nizgh, Tt fE A B & S S i 5%
(5 VER 1 F a2 ol SE L 3h R G Rl sl &
(53 B . AN Je Ml AS BB K B 1] 38 8, 2 R
PR B8 Y TF 3 A7 FR WS 52 e 225 3l 32 48 FL ik gh
BRI B e, I ANSYS X T Je Ak 5]
SEATTIEAT 5 L, 6 S R 3 [ JAE i fin 1 2 29 5
X R e Mt i K/ Ay 22,8 N ) I 7 .45 3
ESG R WA 6 TR, FRRKZHITERN
3.03 mm,S % fie KN 735 #] 550. 52 MPa, 9%
T4 B JE IR B 1R 1 000 MPa, W J2 8 ] 2R,
Tt Sk 22,8 N PN-R2EIF R m, F
e e S B R R iz s,

X
s g
2 W
2 188
1w

LR

K6 RSk ol B IT AR Y i

Fig. 6 Deformation simulation of clamp unit
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Fig. 7 Optimization of clamp movement
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Fig. 8 Principle of pneumatic control for coupling device
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