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Abstract

Since there are still some challenges in achieving electrically-driven and
continuous-wave operation membrane structure photonic crystal microcavity lasers, in
this thesis, we propose the structure oficentral post tinder the microcavity. At first, we
simulate the influences caused by the“central post on quality (Q) factor of the
whispering-gallery (WG) mode by three-dimension finite-difference time-domain
method. By Q factor degradation, we can find the largest post size without affecting
the WG mode. And we also simulate the heat sink effect provided by different post
size by finite-element method. The heat sink will be better when the post size becom
larger. In contrast, the optical loss will increase with the post size. Thus, we will find a

balanced post size to meet the trade-off between Q factor and heat sink.

In fabrication, we will focus on the developing of electrical driving structure.
Based on the central post structure used in electrically-driven microdisk lasers, we

propose a high efficiency electrically-driven structure for photonic crystal microcavity.



The related fabrication process will include photo mask design, disk structure
formation, dry-etching technology, and electrode formation. We successfully fabricate
a mesa for electrically-driven photonic crystal microcavity. We also analyze the
problems in present fabrication process, which can be the reference for the following
structure optimization. Besides, by using our near-infrared con-focal micro
electro-luminescence system, we can confirm the quantum-wells degradation during

above fabrication processes.
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