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High-speed demodulation system of fibc: Bragg grating
temperature sensor based ¢z FFGA

WANG Wei, ZHANG Tianyang, CH”N Hiitin, GUO Zilong
(School of Opto-Electronics Engineering, Xi” an Te-hrologicar University, Xi”an 710021, China)

Abstract: In order to realize high-speed demodulatior. of fiber Bragg grating ( FBG) temperature sensors, a high-speed
demodulation system of FBG temperature sensor based or [:1'- rogrammable gate array and small spectrometer module was
adopted. Near infrared broadband light radiation from av amplified spontaneous emission light source was used to irradiate the
FBG temperature sensor. Center wavelength of the reflective light was determined by Gaussian fitting peak-seeking algorithm.
Demodulation method of ambient temperatir. wos determined by center wavelength offset. After theoretical analysis and

experimental verification, the results show tha. lugh-speed temperature measurement with demodulation velocity of 20kHz and
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temperature sensitivity of 12. 49pm/°. ‘s completed within the range of 30°C ~ 60°C. High-speed demodulation of FBG

temperature sensors is realized.
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Fig.1 Schematic diagram of FBG structuic
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Fig.2 The integrated block of demodulation system
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Fig.3 Circuit of spectrometer module
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Fig. 6 Power spectral density measured by a spectrometer
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Table 1  Parameters of fiber rating sensor
parameter value
wavelength center 1550.938nm

reflectivity 92.06%

side mode suppression ratio 22dB
coating acrylate

fiber type SMF-28 or polyimide fiber
pigtail length Im
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Fig.7 Relationship between temperature and peak wavelength
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