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Abstract: In order to optimize the performance of the 1 310 nm superluminescent diode, such as increase
the output power of the device. In this simulation, the parameters of waveguide structure, and the heat
dissipation for 1 310 nm superluminescent diode with the J-type waveguide have been investigated. The
research results show that the waveguide etching depth, bending angle and thickness of the insulating layer
were important for achieve high power output. Based on the research results, the superluminescent diode
device structure and fabrication process were optimized, and J-type superluminescent diode with a ridge
width of 5 pm, a bending angle of 8°, an etching depth of 1.7 pm and an insulating layer thickness of 300 nm
was prepared. The superluminescent diode with 1.5 mm straight waveguide length has realized a high
output power (42.2 mW) and wide bandwidth (10 nm) under 500 mA continuous—wave operation at room
temperature.
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Fig. 1 Schematic diagram
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Fig. 2 Schematic diagram of ridge waveguide structure that is equivalent to three—layer planar waveguide model
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Fig. 3 The calculation of effective refractive index
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Fig. 4 The simulation of the optical field on the device cavity surface with different etching depths
XA AR PTG 43 AT AT B AT LU E AR A . T A R T AR SRR T pm (1.7 pm Al
2 pm B B 6 0 A A 5 s o T8 5Ca) ot 3 ¢ 4 I 8s BR A , S B0 S BURE I v A 8 S R 52 B AR A
farth o 1 S5Ch) AP 3 00 BRI A P B 2 A B D G 40 FE B T A B R Y 5 S 4 AR A A T AR 2 A
W LB R AR R S R o B 5 (o) oL g BRI AE I T b, R B A RN A 5 AR
TR IR B A AR R g IR BT SER B E AR IECA 1.7 pm.

06230024



TA, 45 1 310 nm 5 U] 2R 5 5 & O W 0 I A Bk BE I A

MR

3500

0.8
|
2500
0.6
E I
3
=
0.4
1500
02
500
0
0 40 80 0 40 80 0 40 80
x/pm
(a) 1 um (b) 1.7 um (¢) 2.0 pm

B5 R 2R 2 R MER
Fig. 5 The simulation of the optical field in waveguide with different etching depths
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Fig. 6 The simulation of the optical field in waveguide with different bending angles
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Fig. 7 The simulation of the thermal field of devices with different SiO, thicknesses
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Fig. 8 Microscope picture of the fabricated device
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Fig. 9 The testing results of the devices
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Tablel The testing results of the device with 8° bending angle

Straight waveguide =~ Maximum injection Slope

Name - B Spectral width/nm Outputpower/mW
length/mm current/mA efficiency/(W-A"")
SLD—1 2.5 1000 0.058 7.6 36.5
SLD—2 2.0 500 0.06 4 24.9
SLD—3 1.5 500 0.1 10 42.2
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