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Interference Lithography Systems

Wang Wei'? Bayanheshig! Song Ying' Jiang Shan' Pan Mingzhong'
"'National Engineering Research Centre for Diffraction Gratings Manufacturing and Application , Changchun Institute
of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun, Jilin 130033 , China
*Daheng College s University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract Beam alignment is one of the key techniques in the scanning beam interference lithography system. The
coincidence degree between the position and the angle of two exposure beams directly affects the groove quality of
the produced grating mask. In view of the mutual coupling between the two dimensions of motion in beam
adjustment, the convergence condition of the alignment algorithm is derived, and the influence of assembly error
between the reflector and the decoupling plane on the alignment performance is analyzed. The analysis shows that
due to the presence of assembly error, the performance of the beam alignment system declines, and even leads to the
divergence of the alignment algorithm. The convergence of the system can be optimized by adjusting the ratio L,/
L., where L, is the distance between mirror M; and decoupling plane, and L, is the distance between mirror M, and
decoupling plane. The experimental results show that when L, /L, is large , performance of the alignment system is
poor and the convergence is slow. When L, /L, is relatively small, the beam alignment system can quickly converge
to the target position, and the alignment of the beam is effective. The deduction and simulation analysis can provide
theoretical guidance for the design of beam alignment systems and whole exposure light paths.
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Fig. 2 Principle of beam position and angle decoupling
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Fig. 4 Model diagram of beam alignment. (a) Planar beam alignment model ; (b) spatial beam alignment
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Fig. 5 Beam position and angle alignment during 20-steps adjustment of the beam alignment system in the presence

of assembly error. (a) Beam position adjustment ; (b ) beam angle adjustment
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Fig. 6 Beam position and angle alignment when L,/L, is 0.9. (a ) Beam position adjustment ;

(b ) beam angle adjustment
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Fig. 7 Beam position and angle alignment when L,/L, is 0.6. (a)Beam position adjustment ;

(b) beam angle adjustment
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