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Research on Optimization of p-Type Waveguide Layer and Active Region
of InGaN-Based Blue Laser Diodes

Shi Lan, Li Shuping
College of Physical Science and Technology, Xiamen University, Xiamen 361005, Fujian, China

Abstract In order to further improve the performance of blue laser, the influence of the combination of p-type waveguide
layer and active region on the performance of InGaN-based edge-emitting blue laser is studied in detail based on the
experimental sample structure. Simulation software named PICS3D is used to simulate these blue lasers and to compare
their electrical and optical characteristics including light output power-current-voltage characteristic curve, band structures,
carrier current density distributions, and stimulated recombination rates. The results show that by using the novel structure
of In-composition graded p-type waveguide and the first two quantum barriers, and the last quantum barrier uses the
AlGaN material, the blue laser diode can restrain the electron leakage, increase the hole injection and stimulated
recombination rate, and thus improve the performance of blue laser diodes. Under 1. 5 A injection current, the light output
power can reach 2. 69 W, which is 47. 86 higher than the standard structure.
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Fig. 1 Schematic diagram of blue LD standard structure and new structure
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Table 1 Photoelectric characteristics of four structures

Threshold current /mA

Slope efficiency /(W+A"")  Light output power /W

Structure Threshold voltage /V
Standard structure 3.44 221.3
New structure A 3.44 220.0
New structure B 3. 46 224.3
New structure C 3. 46 225.4

1.40 1.82
1.69 2.19
2.01 2.58
2.11 2.69
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