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Abstract In this work, we introduce a high-band-gap GaAsP between the barrier layer and the waveguide layer on
both sides of the active region to improve the output power and reliability of a semiconductor laser diode. The
leakage of carriers in the active region is suppressed, and the device's performance is greatly improved. Results
show that the characteristic temperature of the device increases from 150 to 197.37 K (—75.76 °C) in the
temperature range of 10—40 °C, and the temperature-dependent drift coefficient of peak wavelength is 0.207 nm/°C .
The maximum output power of a 9XX-nm laser diode with a strip width of 200 pm and cavity length of 2000 pm is
as high as 14.4 W. The device achieves a maximum electro-optical conversion efficiency of 71.8% for an injection
current of 7 A; the slope efficiency is 1.21 W/A. An accelerated aging test of the device at constant current shows
that the laser diode has a reliable operating life of over 20000 h.
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Table 1 Parameters of laser diode epitaxial structure

Layer order Name Material Thickness /pm Doped /ecm™*
12 Ohmic contact P-GaAs 0.25 Be, 0.1X10"=2.0X10"
11 Upper confinement P-Aly;Gay s As 1.3 Be, ~1.0X10"
10 Upper waveguide Alp.oss Gagrys As 0.3 Not doped
9 High gap layer GaAsP 0.02 Not doped
8 Barrier Aloisi—o0.255 Gaogis—o.715 As 0.04 Not doped
7 Active region AlGalnAs 0.008 Not doped
6 Barrier Alo1si—0.255 Gaggig—o.745 As 0.04 Not doped
5 High gap layer GaAsP 0.02 Not doped
4 Lower waveguide Alposs Gag 745 As 0.3 Not doped
3 Lower confinement N-Aly; Gao; As 2.55 Si, ~1.0X10"
2 Transition layer N-Alg15-03Gaggs—o7 As 0.18 Si, ~1.0X10"*
1 Buffer layer N-GaAs 0.35 Si, ~1.0X10%
0 Substrate N-GaAs 350 —
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