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Abstract

In this thesis, first we introduce the principles of photonic crystal structures and our
research motive. The history and developments of photonic crystal lasers are also
described and discussed.

In the fabrication of photonic crystals, in order to combine the laser cavity and
photonic crystal structure, we use electron-beam lithography, dry etching, and undercut
process to form a membrane photonic crystal laser. We also introduce photonic crystal lasers
with asymmetric structure.

In order to obtain better characteristics of photonic crystal lasers, the wafer bonding
technology is introduced to integrate MQWs wafer with different uncompatible wafers. We
utilize the direct bonding method and glue bonding method to integrate the 1550nm
long-wavelength MQWs with DBR wafer or sapphire. The effect factors of bonding process
and choice of bonding materials are discussed. At last, we measure the photoluminescence

spectra of our membrane devices and bonding samples.
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