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Abstract: In order to improve the output characteristics of 1 wm-band superluminescent diodes, this article stud-
ies the epitaxial structure and J-type waveguide structure. Based on the research results, the parameters of the epitax-
ial structure and waveguide structure are determined, and the electrode window preparation process and single-layer
hafnium oxide film formation conditions are optimized. The research has shown that reducing the difference in Al
composition between the waveguide and the limiting layer AlGaAs material is beneficial for improving the beam char-
acteristics of the device. In addition, increasing the etching depth, ridge width, and curvature radius will reduce the
loss coefficient and improve the output power of the device. Based on simulation results, a three quantum well struc-
ture device with non-uniform well width and large well depth was prepared. A single-layer hafnium oxide film with a
reflectivity of about 0. 5% was deposited on the front cavity surface, and a high reflection film was evaporated on the
back cavity surface. The cavity length was about 2 mm, and the waveguide curvature radius was 21. 8 mm. Under
500 mA continuous current injection, an output power of 118. 1 mW and a spectral half width of 32.5 nm were
achieved. The horizontal and vertical far-field divergence angles of the device are 13.2° and 21. 1°, respectively. In
addition, the design of a single-layer anti-reflective film effectively suppresses the lasing of devices with high gain,
simplifies process complexity, and avoids stress issues between different materials of the multi-layer anti-reflective

film.
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Fig.1 Schematic diagram of J-shaped waveguide structure
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Tab. 1 Device epitaxial structure parameters
) Epitaxial . ) o
Material Thickness  Doping/em™
layer
P-GaAs Buffer 150 nm Zn,1x10"
P-Al, ,Ga, ,As Cladding 1.1 pm Zn,5x10"
Al ,Ga, (As Waveguide 0.56 pm
GaAs Py 1, Barrier 6 nm
In, ,Ga, ,As QW1 5 nm
GaAs, P/ . Barrier 6 nm
In, ,Ga, ,As QW2 6 nm
GaAs Py 1, Barrier 6 nm
In, ;Ga, ,As QW3 7 nm
GaAs, P/ Barrier 6 nm
Al ,Ga, (As Waveguide 0.76 pm
N-Al, ,Ga, ,As Cladding 2.5 pm Si, 8x10"
N-GaAs Buffer 1 pm Si, 1x10"
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Fig.2 The trend of normalized vertical far-field divergence
angle as a function of the difference in Al composition

Ax between the waveguide layer and the limiting layer
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Tab.2 Device structure parameters

Etching Ridge Curvature
Name R/% L,/pm
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SLD 1 1.12 3 21.8 31 50
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SLD 3 1.12 3 13.6 31 50
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