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Direct observation of electric field distribution in GaN power devices
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Using a new method called multiphoton PL-OBIC, we evaluated the impact
ionization coefficient of GaN, observed carrier distribution in a GaN diode during forward biased
state, and performed a detailed analysis of the leakage current in a PiN diode using a
dislocation-free region of the GaN substrate. These are necessary but unexplored physical properties

for using GaN in power devices. As a result, impact ionization coefficients over a wide range of
impurity concentrations, which had not been obtained previously, were revealed. It was also found
that the leakage of dislocations is negligible compared to the no-dislocation case when
device-killing dislocations are not included; however, the model of leakage is different.
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