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Large-scale conductivity modulation control in gallium nitride using i
freestanding substrates with ultra-low resistivity and low dislocation density
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We fabricated a PN junction diode on a high carrier concentration GaN
substrate grown by oxide vapor phase epitaxy (OVPE) and investigated the effect of the substrate
carrier concentration on the conductivity modulation in GaN. When we performed an evaluation after
eliminating the effect of self-heating by pulse IV measurement, we found that the increase in the
substrate carrier concentration promoted the conductivity modulation and reduced the resistance of
the drift layer to about half that of devices on normal GaN substrates.
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