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Abstract: Based on the one-pass amplification phenomenon of spontaneous emission, superluminescent diodes
(SLDs) exhibit outstanding advantages including high output power, wide emission bandwidth and low temporal co-
herence. Benefiting from these superior properties, SLDs have shown great application potential in biomedical imag-
ing, precision measurement instruments and optical fiber communication systems, thus becoming one of the research
hotspots in the field of third generation semiconductor optoelectronic light sources. This paper systematically reviews
the recent research progress of SLD devices, focusing on three key fabrication technologies: active layer material de-
sign, waveguide structure optimization and facet treatment improvement. With the continuous development and inte-
gration of these technologies, the performance, service stability and integration level of SLD devices have been con-
tinuously improved. On this basis, this paper summarizes the typical application progress of SLDs in optical coher-
ence tomography systems, interferometric fiber optical gyroscope systems and optical fiber sensing systems and fur-
ther demonstrates their unique technical advantages in practical application scenarios. Finally, the development

trends are prospected.
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