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ABSTRACT- The theoretical and experimental study of porous p-type gallium nitride
(GaN) is discussed in this work. Porous p-type GaN was adequately fabricated using
alternating current photo-assisted electrochemical etching technique with various etching
times (10, 20, 30, and 60 minutes) in mixed hydrofluoric acid and ethanol electrolyte
solutions (1:4 volume ratios) under ultraviolet illuminations. The evolution of morphology of
non-porous and porous p-type GaN as a function of etching time was imaged using field
emission scanning electron microscopy measurement. Surface analysis revealed a sporadic
pore size with circular shape was found in porous p-type GaN while smooth and no pores
was observed in non-porous p-type GaN sample. Etching for a brief time frame resulted in
small pores, and etching for longer times resulted in enormous pores. However, prolonged
etching times of 60 minutes would prompt breakdown of porous layer. The average pore
diameter and porosity of the investigated samples were estimated from the ImagelJ software.
Subsequent effort by investigating the structural characteristics of non-porous and porous
samples by variety of methods, including high resolution x-ray diffraction and atomic force
microscopy. A significant increase in the surface roughness was observed with an increase in
the etching time. The discoveries found that the influence of etching duration has indicated
noteworthy impacts towards morphological and structural properties of the porous p-type
GaN, as supportively revealed through pore size, porosity, and surface roughness.
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