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The World's First True Green Laser Diodes on Novel Semi-Polar {2021} GaN Substrates | —— by Takashi Kyono,

Yohei Enya, Katsushi Akita, Masaki Ueno, Masahiro Adachi, Takamichi Sumitomo, Shinji Tokuyama, Takatoshi
Ikegami, Koji Katayama and Takao Nakamura—— InGaN based green laser diodes (LDs) with a wavelength of 531
nm were demonstrated on semi-polar {2021} GaN substrates under pulsed operation. The advantages of {2021}
planes for green lasing have been revealed by investigating the optical properties of spontaneous emission from LD
structures. The amounts of the blueshift on {2021} planes were dramatically reduced from those on conventional c-
planes, indicating that piezoelectric fields within InGaN active regions are well diminished on {2021} planes
compared with on c-planes. Moreover, the full width at half maximum values on {2021} planes were far narrower than
those on other planes. This result suggests that the utilization of {2021} planes improves the homogeneity of the In
composition and the thickness of the InGaN active layers. These features contribute to the enhancement of emission
efficiency in green spectral regions, leading to the realization of green LDs.

Keywords: GaN, green laser, semiconductor laser diode
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