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Abstract

This thesis is focused on ‘profiling surface state density of GaN
Schottky diode using capacitance-voltage measurement. It is known that
if large quantity of surface states do exist on the GaN surface, the
corresponding curve of the reciprocal square of the depletion capacitance
vs. bias voltage (C -V ) will deviate from an ideal curve, i.e. a linear
relationship curve. Indeed, we do find the C* -V curve of an 1.2 um-
thick undoped GaN film exhibits non-linear characteristics. The
calculated surface state density was found to vary from
5.4x10% eV 'cm™ to 4.4x10% eV 'cm™ located at from 0.78eV to
1.78eV below the conduction band.

In order to investigate the effects of chemical treatment, the
solutions of (NH,4),Syx and HCI was used to clean the n-GaN surface prior

to the formation of Schottky contact. Our results show that the surface



state density of GaN can be reduced by these commonly used cleaning
solutions. For example, we find that the surface state density at 0.85
below conduction band is decreased from 3.5x10%eV 'cm™ of
untreated sample to 2.2x10% eV 'cm™ of (NH,),Ss-treated GaN and to
2.1x10"% eV 'cm™ of HCl-treated GaN. Such a surface state reduction is
believed to the removal of oxygen or oxygen-gallium dangling bond by

both chemical cleaning method.



