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Abstract
We calculated the band diagrams, photonic band gaps, resonance spectra, and resonance
mode profiles of the symmetric. and ¢ two-dimensional photonic crystal lasers using 3D
plane-wave-expansion method and 2D finite=difference time-domain method. These help us to
optimize our photonic crystal design. /And then, a modified quasi-periodic photonic crystal

microcavity laser was designed.

In the fabrication, we introduced the procedures for two different structures. In the
membrane structure, we demonstrated the basic photonic crystal lasers and the 12-fold
quasi-periodic photonic crystal lasers. In the asymmetric structure, the wafer fusion
technology was developed. And the PC microcavity structure was defined on the bonded
sample successfully. All of the fabrication procedures for symmetric and asymmetric structure

lasers were presented in detail.

The basic characteristics of two-dimensional quasi-periodic photonic crystal microcavity
were measured by a micro-scale photoluminescence system. Furthermore, the characteristics
were compared to the triangular lattice photonic crystal lasers. From the measurements, we
achieve the goals of ultra-low threshold, high-Q, side mode reduction, the tolerance of QPC

lasers, and PC devices lasing from DBR bonded wafer.
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