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Abstract: In order to achieve single lateral mode of the semiconductor laser, the methad was proposed to
filter high-order lateral modes by introducing photonic crystal structures on both sides of ridge
semiconductor laser. By adjusting the etching depth of the laser on the surface of the laser, and ridge
width and spacing of photonic crystal region,the mode field distribution inside the laser was changed,
combined with selective carrier injection to enhance the fundamental mode lasing advantage, thereby the
numbers of the lateral mode were reduced. 1 550 nm wavelength semiconductor lasers were produced
experimentally, and the width of the main ridge was 6 um, and the period of photonic crystal region was
5 um. Test results show that when the current was 300 mA in CW, the higher-order lateral modes were
suppressed, and divergence angle was reduced to 10.2°. It is confirmed that it is feasible to modulate
lateral modes of semiconductor laser by photonic crystal structures.
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Fig.1 Single ridge photonic crystal waveguide structure, upper and
lower curve are the modulated fundamental and the first
order mode field distribution respectively
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Fig.2 Double trenches ridge waveguide structure, the ridge

waveguide were defined by pairs of 2 wm wide renches
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Fig.3 L-1-V curves of single ridge coupled photonic crystal
structure and double trenches ridge waveguide laser
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Fig.4 Lateral divergence angle of single ridge photonic crystal

structure changes from 15.6° to 10.2° with the current
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Fig.5 Lateral divergence angle of double trenches ridge waveguide

structure changes from 14.1° to 15.9° with the current
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