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Abstract: GaN-based laser diodes are investigated for potential applications like laser
display, laser projection, biochemical detection, et al. The wavelength covers a wide
range from 450 nm (blue), 410 nm (violet), to 380 nm (ultraviolet). The laser structure
with (Al)GaN/InGaN multiple quantum wells is epitaxially grown on free-standing
GaN substrate by using metal-organic chemical vapor deposition (MOCVD) system.
The device structure is redesigned to get a better optical confinement effect as well as
the suppression of electron leakage current. The ultraviolet laser diodes on GaN
substrate are fabricated with a stimulated emission peak wavelength of 392.9 nm and a
threshold current density of 1.5 kA/cm2. Under a room-temperature continuous-wave
operation, the output light power of 80 mW. Another laser diode with a shorter
stimulated emission peak wavelength of 381.9 nm is then fabricated. The threshold
current density is 2.8 kA/cm2. In order to demonstrate the ultraviolet laser diodes with
shorter wavelengths, growth mechanism of AlGaN/InGaN MQWs with peak
wavelength around 370 nm are studied.
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