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(A Study on the Current Sensor Using an Optical
Modulator With BSO & ZnSe)

(Yo Hee Kim and Dai Young Lee)

I )

=2 BSO st A3 ZnSe thd A S shepdlo] 4xlz o] &sle] xpridet Hzr|E AAE I,
A3} s Z ol E o] &slol Foly FAR AAME Asl Aelg HEeloh #F4L LEDNEC, OD
-8358, 0. 87um), #4541 PIN-PD(0OD-8454), A4 22 vharx FAF (100/140pum) 5 Ab&slod §
sl AAAE A F WS AlAle ek, Aglel oA Stokes Parameter® lgztel Mo S4ddd 5
F3}3L Mueller 3l r{d_% ol & gt widol Aol FHz EHASL Frsiolch HzA dld Zroa
@ (FLUX 2D, uVAX 3600)0ll o1& ohf Fulolale] A& 4k Lawos Faloct ol
AFol ok Faidatel AAAS ool 7 50A~1,000A A %3 24= 5% otz vlepyteh
MAjel 25 545 AglAdr —20C ~60ColA 2] 0.5%9 228 453 2r5HE Mo %ai
A ael Aol o] SNRE A& A2 =4 AF7F 600A (250. 20e) & 74§ 47dBEA Wik Aol §-

Hu
rlo

ok

My
_‘“:‘L
D

3191
Abstract

In this paper, a magneto-optic modulator has been designed by using single crystal BSO and
polycrystal ZnSe as Faraday cells. And practical core-type optical current sensors using pure iron
and permalloy have been prepared and experimented. In order to obtain efficient magnetic field
detection, LED (NEC OD-8358, 0.87 Mm)wasused as optical source, PIN-PD (OD-8454) asoptical
receiver and multi-mode optical fiber (100/140 um) as transmission line. The characteristic matrix
of the optical element was calculated by Stokes parameter, and optic modulation characteristic
equations were derived by Muller matrix. Electromagnetic analysis program (FLUX 2D, microVAX
3600) by finite element method was used to find the magnetic flux density around the core.

The measuring error of the output voltage to input current has been masured below 5% in the
range of S0A to 1000A. As the temperature was changed from -20°C to 60°C, the maximum
measurement error of the optical output has been found to be 0.5% at 60°C. These experimental
results show good temperature and linearity charcteristics. The SNR of the overall system was 47dB
in case of 600A (250.2 0e) conductor current and the system has good noise immunity.
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Fig. 1.

optical current sensor.
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Fig. 2. Sensor part of optical current sensor.
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Property of BSO and ZnSe.
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