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Analysis of the Exposure Dose Distribution for LDW System

XIE Yong-jun, LU Zhen-wu, LI Feng-you, WENG Zhi-cheng, Zhao Jing-li
(State Key Laboratory of Applied Optics, Changchun Institute of Optics and Fine Mechanics & Physics,
The Chinese Academy Sciences, Changchun, Jilin 130022, China)

Abstract

In the single point laser direct writing (LDW) process, there are some difference between the
exposure dose distribution and the light intensity distribution,

and the difference will bring the line profile

errors. In this paper, the equations to calculate the exposure dose distribution for the polar coordinate and

rectangular Cartesian coordinate laser direct writing system are presented.

The difference between the

exposure dose distribution and the light intensity distribution are discussed. The line profile on the photoresist

after development is predicted. The experimental results agree well with the theoretical forecast.
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Fig.1 Exposure process of point A(0,y,)
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Fig.2 Exposure process of the point A(R+lp)
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Fig.3 Light intensity an exposure dose relative

distribution
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Fig. 4 Line profile of cross-section in the photoresisit by
computer simulation
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Fig.5 The AFM of the lithographic line on the photoresist after exposure and development.
(a) Cross-section profile; (b) Three-dimensional profile
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Fig.6 The light intensity relative distribution and exposure energy dose relative distribution
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