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Development of AIN Wavelength Conversion Devices Using Vertical Polarity
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This project aims to elucidate the physics of polarity inversion in AIN and
its application to wavelength conversion devices utilizing vertically polarity-inverted AIN
structure. Polarity inversion structures in face-to-face annealed sputter-deposited AIN (FFA Sp-AIN)

were analyzed by HAADF-STEM and EELS for the first time, clarifying that the oxygen concentration
distribution is strongly correlated with the polarity inversion. Furthermore, we discovered novel
methods to control the polarity inversion structure by modulating the oxygen concentration utilizing
oxygen plasma irradiation and surface cleaning. This study provides essential insights into the
precise control of polarity, which is the core of vertical polarity inversion devices.
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Fig. 1 #fE 85 AIN @ TEM #2355 5% (a)BF, (b) DF g=0002, (c) DF g=000-2,
(d)WBDF g/3g g = 0002, (e) (d)WBDF g/3g g = 000-2
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