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Abstract

GaN Vertical cavity surface emitting laser (V CSEL) acknowledged basic difficulty isin
in-situ epitaxial growth technology to form high quality resonant cavity. This resulting GaN
VCSEL till not successfully fabricate to date. Thanks to have the technology to grow light
emitting device with resonant cavity characteristics, so we can study the fabrication process of
V CSEL-like device.

Fabrication process and technology of GaN surface light emitting deviceswere studied in
this thesis. A 3\ micro-cavity structure was considered both in devices characteristics and
process needed. In the device structure, chosen the best one to achieve GaN VCSEL : intra-
cavity structure with top dielectric DBR and bottom epi growth DBR. Device bottom DBR
adopted AIN/GaN materials which can aso reach high reflectivity under fewer DBR pairs due
to higher index different between AIN and GaN. Device top DBR adopted SO,/TiO, dielectric
materials whichaready have good coating technology around 410 nm wavelength to reach
high reflectivity more easily.

Due to intra-cavity and micro-cavity, the fabrication process was more difficult than
conventional light emitting device. The control of precise etching depth and the confined of
current injection were needed. And in the lift-off process of top dielectric DBR : photo-resister
will stick on sample surface in high temperature coating environment, so we suggested LOR
solution to displace photo-resister to bear high temperature and successfully accomplish lift-off
process. The EL wavelength of the GaN-based surface light emitting device was located at
410.6 nm withFWHM 7.4 nm and the cavity quality factor Q about 55.5. By increasing the
injected current density, the EL wavelength has dlightly red shift effect due to resonant cavity
F-Pdip.
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