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Abstract

PZT (Lead Zirconate Titanate Piezoelectric Ceramics) has good piezoelectric properties after po-
larization. A phase modulator composed of PZT piezoelectric ceramics and optical fibers wound
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on PZT can achieve phase modulation through the Inverse Piezoelectric Effect. Compared with the
commonly used lithium niobate (LiNbO3) phase modulator, PZT has the advantages of low cost and
low access system loss. A theoretical analysis of the modulation principle of the PZT phase mod-
ulator is carried out, and the relationship between the PZT drive voltage and the amount of phase
change and modulation depth is derived. A test prototype was built based on the open-loop fiber
optic current sensor (FOCS), which verified the excellent modulation performance and tempera-
ture stability of the PZT phase modulator and provided theoretical guidance for the sensitivity
improvement, optimization design, and application of the PZT.
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Figure 1. Principle diagram of FOCS
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Figure 2. PZT phase modulation
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Figure 3. The relation curve of the voltage applied on the PZT and modulation depth
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Figure 4. The modulation characteristics of PZT at a room temperature
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Figure 5. The curve of the modulation depth of PZT, when FOCS is in a high-low temperature cycle
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