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Optimization of development process for fabrication of
high aspect ratio gratings
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Abstract: In the development process of high aspect ratio microstructures, the convective mass
transfer of the developer is severely limited in the very thick photoresist layer. To improve the
uniformity of the development, we have developed a rocker-type shaker-assisted development method
that uses the up and down swing of the rocker-type shaker to achieve a uniform flow of the developer.
Finite element method is used to simulate the flow field distribution on the surface of the substrate and
the different aspect ratios of the microstructure gratings. The simulation results show that the up and
down swing of the rocker-bed can achieve a uniform flow in the developer. Furthermore, we propose a
rapid development parameter determination method to efficiently define suitable development
parameters. The experiments show the relationship between the aspect ratios of the trenches and the
development rates, and provide suitable development process parameters. The experimental results
verified the rationality of the process parameters. When the development time is 10—12 min and the
development rate is 0. 21—0. 23 m/s, the development uniformity of the grating having a photoresist

thickness of 200 um can be 96% when the aspect ratio of the trenches is 2. 5. The simulations and
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experimental results show that this development method can achieve uniform development of high

aspect ratio microstructures and meet the requirements of fabricating high-quality gratings with high

aspect ratios.

Key words: high aspect ratio grating; shaker-assisted development process; the aspect ratio of trench;

uniform flow
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Fig.1 Microscope image of collapsed gratings
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