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Fig.1 Power loss analysis of laser diode in Alfalight
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Fig.4 Devices schematics of tapered laser diode arrays
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Development of High-efficiency High-brightness Semiconductor Lasers
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Abstract: The approaches for improving the power conversion efficiency of semiconductor diode were
introduced. Reducing the Joule heat and the threshold heat by optimizing the process would be the most critical
method for high efficiency LD research in the future. Two approaches, extra-cavity grating and cavity grating,
for stabilizing the wavelength were introduced, and the thermal shift of the wavelength would be less than 0.1
nm/K. Several large optical cavity (LOC) designs in epitaxial material structure were applied to enlarge the size
of the near field spot, which decreased the vertical beam divergence to be 25° or even less. The design,
manufacture and applications of the near diffraction-limit laser diode were analyzed.

Key words: Laser diode; Power conversion efficiency; Threshold current density; Beam divergence; Near

diffraction-limit
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