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Student : Chen-Yu Su Advisor : Dr. Sheng-Di Lin

Department of Electronics Engineering & Institute of Electronics
National Chiao Tung University

Abstract

In this thesis, we studied the integration method of photonic crystal cavity
and semiconductor quantum,welllaser.” We fabricated an edge-emitting
laser to excite the photenic crystalseavity to*investigate the coupling
situation between the .cavity' and the laser light. The laser L-I curve and
emission spectrum are measured under various temperatures. To obtain

the output spectrum of‘the cavity, a micro-PL/system is used. The result

showed that a high-Q (~5000) and a low red-shift rate of 0.1nm/°C in D2

cavity are achieved. A single wavelength and high temperature stability

laser source is realized.

In theoretical simulation, we calculate and compare various kinds of
cavities. For D3 cavity, the highest Q factor of about 11000 is obtained.
In order to overcome the multi-mode problem in large cavities, we
simulate the method of adding an air hole at the center of cavity to
evaluate its feasibility. For L3 cavity, we considered the effect of cavity
orientation on the coupling efficiency and found that the highest coupling

efficiency occurred in vertical direction. This work provides the

il



possibility of the future development of integration photonic circuit.
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