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Wavelength change mechanism of light source SLD when starting

up in fiber optic gyro

Wang Xiaxiao, Zhang Yuning, Wei Liangyong, Gao Yangyang
(School of Instrument Science & Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: Based on the quick start-up of fiber optic gyro (FOG) requirement is increasing for the inertial
navigation system and the modern weapons, the start-up wavelength drift of superluminescent light
emitting diodes (SLD) was studied, which is the slowest start-up core device in FOG. The relationship
between SLD output wavelength with drive current and temperature was analyzed and verified both in
theory and experiment, it was obtained that the wavelength decreases about 0.15nm/mA with the increase
of drive current and increases about 0.5 nm/°C linearly with the increase of the temperature; The start-up
model of SLD wavelength change was established by the changing law of the driving current and the
core temperature of SLD after starting-up, and it was inferred that the max wavelength change was
18 000 ppm by the measurement of SLD drive current and temperature; Finally, the wavelength
compensation solution was proposed to realize the quick start-up of FOG.
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Fig.1 Mean wavelength measured at various drive current
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Fig.2 Mean wavelength measured at various temperature
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Fig.3 Start-up modal of temperature and wavelength of SLD
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Fig.4 Polyfit curve of thermistor versus temperature
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Fig.5 Start-up measurement of SLD drive current and temperature
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Fig.6 Start-up measurement of SLD wavelength change
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Fig.7 Wavelength change measurements at different temperatures
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