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ABSTRACT

We first numerically analyzed the characteristics of a silicon-based grating structure for beam steering. The analysis
includes the basic principle of the grating structure according to the wavelength, peak radiation angle, radiation efficiency,
and full-width at the half maximum(FWHM) of the radiation angle. Based on the analysis, we propose a silicon-based
grating structure integrated with distributed Bragg reflector(DBR) to obtain a high radiation efficiency and narrow beam
width simultaneously. We performed the numerical optimization of the radiation efficiency and FWHM of the radiation
angle according to the DBR position. By the design optimization using the proposed grating structure compatible with the
complementary metal-oxide semiconductor(CMOS) process, we achieved a maximum radiation efficiency of 87.1% and
minimum FWHM of radiation angle of 4.68°.
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Fig. 1 Principle of optical beam steering using silicon-
based grating structure.

(a) Principle of 1-dimensional beam steering in the
longitudinal ¢ axis. (b) transverse ) axis. (c) 2-dimensional
beam steering using arrayed grating structures.
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Fig. 2 Cross-sectional schematic of a silicon-based
grating structure and corresponding beam radiation.
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