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Laser frequency tuning technology based on piezoelectric ceramics
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Abstract: Based on sufficient investigation of the advantages and disadvantages of several laser
tuning methods, aiming at the shortcomings in tuning range, tuning speed., tuning linearity,
etc. , we proposed a new laser frequency tuning technology based on piezoelectric ceramic. In
this method, the fiber Bragg grating(FBG) was stuck to the piezoelectric ceramics, and the
driving voltage of the piezoelectric ceramics was adjusted to driven the Bragg grating telesco-
ping, so as to achieve the wavelength (ie frequency) tuning. Meanwhile, the nonlinearity be-
tween piezoelectric ceramics input voltage and output displacement was corrected by using the
fitting software in virtual instrument to make the system exhibit a linear frequency tuning, in
order to improve the measurement accuracy. Experiment results show, when the drive voltage
of piezoelectric ceramics changes to 126 V, the 0. 8 nm (ie 100 GHz) tuning range can be real-
ized.
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Fig. 1 Schematic of piezoelectric ceramic linear system
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Fig. 2 Block diagram for acquiring compensation curve of

piezoelectric ceramic voltage
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Fig. 3 Front panel of piezoelectric ceramic linear
programming
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Fig. 5 Experiment schematic of piezoelectric ce-
ramic tuning scheme
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Table 1 Experimental data of laser tuning
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3 40 1550. 249 0.249
4 60 1550. 381 0. 381
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6 100 1550. 639 0.639
7 120 1550. 763 0.763
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Fig. 6 FBG center wavelengths at different voltages
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Fig. 7 FBG bandwidths at different voltages
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