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ABSTRACT
In this thesis, we have demonstrated the enhancement in light extraction efficiency of InGaN/GaN LEDs using bias-assisted
photoelectrochemical (PEC) technology. The bias-assisted PEC process with high reaction rate can be used to rough n-GaN surface
and etch mesa sidewall for the formation of truncated-inverted-pyramid (TIP) shape. Both the surface roughness and TIP shape will
benefit the light extraction efficiency due to the reduction of total internal reflection. In this experiment, there are two directions for
PEC reactions. One is normal to surface and the other is parallel to surface. Surface roughness on n-GaN can be obtained using
PEC process with normal to surface illumination. Both surface roughness and TIP shape can be achieved using PEC process with
parallel surface illumination. All processed samples were examined by scanning electronic microscopy (SEM) and atomic force
microscopy (AFM). Both I-V and L-I curves for before and after PEC processed LEDs were tested. Various of different KOH
concentrations and bias voltages have been studied in this work. The output power can be enhanced by 13.4%, 33.87%, 47.34% and
29.7%, respectively, for the PEC-processed LEDs with 0.1M, 0.5M, 1M and 2M KOH solution and 2-V bias under normal to
surface illumination. On the other hand, the output power can be increased by 52.23% for the PEC-processed LEDs with 1M KOH
solution and 2-V bias under parallel illumination.
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