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Liang Xuemei* Qin Li' Wang Ye'* Yang Ye'* Li Zaijin'
Wang Chao' Ning Yonggiang' Wang Lijun’
' Key Laboratory of Excited State Processes , Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun , Jilin 130033, China

? Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract Output characteristics of laser diodes (LDs) emitting at 808 nm with 3 different thicknesses of waveguide-
layer made from Al ¢ Gag.5s As (0.4,0.5 and 0.6 pm) and 3 different AlGaAs-based large optical cavities (LOC)
(Aly.¢5 Gag.55As-1 pm, Alys Gag.q As-1. 5 um and Aly 5 Gay.s; As-2 pum) were studied. P-I curves of these different
structures were simulated, threshold currents were computed by the means of linear fitting, and characteristic
temperatures of these devices was calculated. The experimental results authenticated the theoretical calculation
results. The research of different waveguide-layer thickness showed that when thickness of single quantum well was
fixed, the thicker the waveguide layer was, the higher the characteristic temperature was, and the better the device
performance. The study of different large optical cavity indicated LD with 2 pm-LOC was the best of those three as a
result of an aluminum content of @ =0.45 yielding an effective vertical spot size of 1.0 pm and a lower electrical
resistance.
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Table 1 Structural sketch of single quantum well structures

with different waveguide layer thicknesses
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Fig. 2 Output characteristics with different waveguide layer thicknesses
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Table 2 Waveguide layer thicknesses, threshold current I,

and I, and characteristic temperatures

Waveguide layer thickness /pm 0.4 0.5 0.6
I, /mA 172 200 224
I, /mA 242 280 300
T,/K 146 149 171
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Table 3 Materials, thicknesses, compositions and refractive index of the used LOC structures
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Fig. 3 Output characteristies with different large optical cavity LOC
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Table 4 LOC, threshold current I, and I, and

characteristic temperatures

LOC /pm 1 1.5 2
I, /mA 166 209 275
I, /mA 250 318 381
T,/K 122 119 153
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Fig.5 P-I characteristics curve of different structures, (a) 0.4 pm; (b) 0.6 pm; (¢) 0.6 pm waveguide; (d) 1 pm;
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