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Mathematical model of all-fiber phase modulators with lead
zirconate titanate coating
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Abstract: A theoretical model of all-fiber phase modulators with Lead Zirconate Titanate(PZT) coat-
ing was proposed by simply considering radial strain in all-fiber phase modulators. It has been shown
that piezoelectric coefficient d3, of PZT is as important as ds; to all-fiber phase modulatorsphase modu-
lation of 15%. Effect of thickness and stiffness of the piezoelectric PZT films on the phase modulation
efficiency is calculated. Results show that the materials properties of inner and outer electrodes of all-
fiber phase modulators can be optimized with this model. This model is suitable for the design and op-
timization of all-fiber phase modulators.
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Fig. 1 Principle of all-fiber phase modulator
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Tab.1 Material properties of all-fiber phase modulators
blaR Pt PZT Au
R (10° kg/m®) 2.21 21.44 7.7 19.3
8
7 R it (GPa) 72 170 80. 9
ER /N A 0.14~0.17 0.2 0.2
it 7% A(GPa) 16.1
G(GPa) 31.2
Pockels %1 Py, 0.121
Py, 0.270
W B R % ¢, (GPa) 150
c12 (GPa) 65.6
JEHL 2B Ay (10° V/m) 26. 88
hyy (10° V/m) —9.257
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Fig. 2 Frequency response of the all-fiber phase
modulator coated PZT. (the solid line and
the dashed line are the frequency response

when d;; 70 and ds5; =0, respectively)
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(a) Effect of PZT film thickness on frequency re-
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