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I ntegrated-Optical Voltage Sensor - Miniaturized -
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Abstract

This paper reports the performance of an AC-voltage sensor with a LiNbO; integrated retroreflective structure based on the Y-junction
Mach-Zehnder interferometer. This structure is capable of realizing alow-cost sensor chip because of the small chip size and single optical-
fiber connection. In the sensitivity and frequency response evaluation, detection sensitivities of 0.2mV have been measured with a
frequency response from 10Hz to 2GHz. These measurement limitations were also analyzed theoretically and compared with the experi-
mental results. This unique sensor enables precise voltage measurement in an EMI environment, even inside a computer.

Optical modulator, Waveguide, LiNbO;, Voltage sensor, EMI, Laser, Optical fiber
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Fig. 1  Electric field measurement system using

electro-optical modulator.
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Fig. 2  Schematic diagram of retroreflective type voltage sensor.
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Fig. 3  Schematic of the laser ablation apparatus for
V-groove formation.
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Fig. 4

SEM photograph of the fiber coupling section of

LiNbO; platform, (a) before, and (b) after fiber
insertion into the VV-groove.

Fig. 5

Fabricated sensor chip and packaged sensor head.
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Fig. 6  Block diagram of the test setup for evaluation of

sensing properties.
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Fig. 7 Output vs. input power for a proposed voltage

Sensor.
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Fig. 10 Temporal traces of the input and output signal asthe

light source (a) LD, (b) SLD.
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