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Abstract. In order to improve the performance of 808 nm semiconductor laser operating at low tem-
perature, the temperature dependence of electro-optical conversion efficiency was studied. Combi-
ning the suppression of carrier leakage and the optimization of the series resistance, the carrier con-
finement phenomenon in the quantum well was analyzed theoretically. Moreover, the potential barrier
height and the corresponding quantum well structure for low temperature operating were proposed,
including the optimization of important parameters such as the material composition and thickness of
the barrier layer, which showed significant benefit for operation under low temperature. Basing on

the optimized epitaxial structure, semiconductor laser bars with a cavity length of 2 mm were fabricated.
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Under the temperature of —50 °C , an electro-optical conversion efficiency of 71% was demonstrated

with a slope efficiency of 1.34 W/A and an injection current of 600 A. Record high electro-optical

conversion efficiency of 73.5% was reached with the injection current of 400 A, while the carrier

confinement efficiency was as high as 99% , and the series resistance was as low as 0.43 m{). In

the temperature range of —60 —60 °C, the shift coefficient of the center wavelength with tempera-

ture was about 0.248 nm/°C.
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