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Groove profile evolution of grating masks for different photoresist response curves in fabrication of
holographic gratings

HAN Jianl'z, Bayanheshigl, LI Wen—haol, KONG Pengl'2

1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,
China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: To analyze the principle of profile formation for grating masks and the evolution of photoresist response
curves, a simulation model of profile formation for grating masks in development was established. Based on the
difference of photoresist dissolution rate in the different regions, the complete photoresist curve was divided into
three sections, the effect of each section in the profile formation of grating masks was analyzed, then the simulation
surface-relief profile model was presented. The experimental results indicate that the groove profile inclines to be
rectangular or trapezoidal when the nonlinearity of photoresist response curve is remarkable, and the groove depth is
mainly decided by the initial photeresist thickness. The groove profile is sinusoidal when the linearity response is
strong, and the groove depth is also always decreased under this condition. The experiment shows that the proposed
model can predict the profile evolution for the different photoresist curves and it provides a directive theory for
fabricating the various profile masks during development according to the different photoresist response curves.
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