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Fig.1  Schematic views of a 2D-3D hetero-structure and the

direction coupler in the XOZ and XOY plane
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Investigation of ultra-short coupling lengths in 2D-3D hetero-structures

LIANG HaiYao ZHANG JingJing FENG ZhiFang"

(College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A directional coupler in 2D -3D hetero-structures is analyzed, simulated, and designed in detail using
the finite difference time domain method. By both plane and off-plane adjustment, ultra-short coupling lengths less
than 2a can be realized. The results show that coupling lengths less than 3a can be obtained when the lattice con-
stant located at the coupling region is increased to 1. 5a-2. 0a -1. 5a, where a is the lattice constant. Furthermore,
when the rod width, which is located between the input and output waveguides, is reduced simultaneously to
0. 18a, an ultra-short coupling length less than 2a is also obtained. This characteristic is very important in the de-
sign of compact integrated circuits.

Key words: directional coupler; 2D—-3D hetero-structure ; coupling length
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