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Abstract: In this paper,an analysis model is established based on the beam propagation method (BPM)
and the finite difference time domain method (FDTD). The effects of different structural parameters
(etching depth, curvature radius,ridge width) of the curved ridge waveguide superluminescent light emit-
ting diode (SLLD) on the waveguide loss and the effects of different structural parameters (etching
depth, ridge width,tilt angle,emission wavelength) of the inclined ridge waveguide on the mode reflectiv-
ity are simulated and analyzed. Calculations show that the etching depth and curvature radius of the
curved ridge waveguide are important factors affecting the waveguide loss. The shallow etching depth
makes the waveguide's confinement effect on the optical field weaker,and the too small curvature radius
will cause serious mode transmission leakage and greatly increase the loss. The larger the width of the
ridge, the smaller the waveguide loss,which has less influence on the waveguide loss. The inclination an-
gle of the end face of the ridge waveguide is an important factor for suppressing the mode reflectivity.
With the increase of the ridge width, the mode reflectivity gradually decreases,and a singularity is formed

at certain angles to reach a minimum value. The effect of the etching depth on the mode reflectivity is
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small, but with the increase of the etching depth, the angle at which the singularity occurs shifts to a

small angle. Within a specific tilt angle range, the number of singularities increases gradually as the

wavelength decreases. The research results can provide a reference for the design of SLLD devices with

superior performance.

Key words: superluminescent light emitting diode (SLLD); curved ridge waveguide loss; tilted ridge

waveguide mode reflectivity; beam propagation method (BPM) ; finite difference time domain method

(FDTD)
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Tab. 1 Epitaxial structure parameters of superluminescent

light emitting diodes

Material E(ﬂt;;ial Thickness I/)ngl;g
P-GaAs Buffer 150 nm  Zn,1X10"
P-Aly 55 Gao 45 As Cladding 1.3 pm Zn,1X10"
Al » Gay s As Waveguide 0.42 pm
GaAs Barrier 10 nm
Ing 15 Gag g2 As QW1 4.5 nm
GaAs Barrier 10 nm
Ing 15 Gay. s 2As QW2 6 nm
GaAs Barrier 10 nm
Ino 15 Go.s2 As QW3 7 nm
GaAs Barrier 10 nm
Aly » Gay s As Waveguide 1 pm
N-Al 55 Gag, 45 As Cladding 2.5 pm  Si,5X10"
N-GaAs Buffer 1.0 pm  Si,5X10"
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Fig. 2 Optical field distribution of fundamental mode under different etching depths:
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(a) Fundamental mode; (b) First-order mode
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