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Miniaturized and high—performance integrated
design of photonic crystal beam splitter and combiner

FENG Junjie, HUA Changzhou’
(Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo Zhejiang 315211, China)

Abstract: To overcome the limitations of single functionality in photonic devices and the structural complexity and large foot-
print of conventional beam-combining/output-collecting architectures, a compact and high-performance photonic crystal beam
splitter and combiner is designed based on a two-dimensional triangular-lattice photonic crystal waveguide. The device intro-
duces a coupled micro-cavity at its center to achieve beam splitting, while two micro-cavities are placed on each side of the out-
put ports for beam combining/collimating of the emitted light. Finite-difference time-domain (FDTD) simulations demonstrate
that by adjusting the radii R, and R, of the two dielectric rods in the central micro-cavity, various splitting ratios—such as
straight-through transmission, symmetric upper-lower output, and equal three-way splitting—can be realized with a total trans-
mittance of no less than 99%. Meanwhile, the micro-cavity structures at the output enable the light waves to achieve a stable ra-
diation distance of about 70 um in a simplified design without generating side-lobes.
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