(A+=5) Korean Journal of Optics and Photonics, Vol. 30, No. 6, December 2019, pp. 249-254 ISSN : 1225-6285(Print)
DOI: https://doi.org/10.3807/KJOP.2019.30.6.249 ISSN : 2287-321X(Online)

Improvement of Thermal Stability of Optical Current Sensors Based on
Polymeric Optical Integrated Circuits for Quadrature Phase Interferometry

Kwon-Wook Chun, Sung-Moon Kim, Tae-Hyun Park, Eun-Su Lee, and Min-Cheol Oh'
Department of Electronics Engineering, Pusan National University, 2, Busandaehak-ro 63beon-gil, Geumjeong-gu, Busan 46241, Korea

(Received November 9, 2019; Revised November 16, 2019; Accepted November 21, 2019)

An optical current sensor device that measures electric current by the principle of the Faraday effect was designed and
fabricated. The polarization-rotated reflection interferometer and the quadrature phase interferometer were introduced so as to
improve the operational stability. Complex structures containing diverse optical components were integrated in a polymeric optical
integrated circuit and manufactured in a small size. This structure allows sensing operation without extra bias feedback control,
and reduces the phase change due to environmental temperature changes and vibration. However, the Verdet constant, which
determines the Faraday effect, still exhibits an inherent temperature dependence. In this work, we tried to eliminate the residual
temperature dependence of the optical current sensor based on polarization-rotated reflection interferometry. By varying the length
of the fiber-optic wave plate, which is one of the optical components of the interferometer, we could compensate for the

temperature dependence of the Verdet constant. The proposed optical current sensor exhibited measurement errors maintained
within 0.2% over a temperature range, from 25°C to 85°C.
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Fig. 1. Configuration of the integrated optic current sensor
consisting of a phase modulator, waveplates, polarizers and a
3-dB coupler. The sensing coil is connected to the sensor chip
through a PM fiber and a fiber-optic QWP.
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temperature dependence of the optical current sensor, in which
the temperature compensation is achieved.
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Fig. 3. Fabrication procedure of the sensing coil. (a) Splicing a

fiber

(c)

panda PM fiber to an elliptical core fiber to have an optic axis
angle difference by 45°. (b) Cleaving the elliptical core fiber to
have a length of wave plate. (c) Splicing the elliptical core fiber
to a spun fiber used for the sensing coil.
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