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(A Study on the Fiber-Optic Voltage Sensor
Using EMO-BSO)
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28wk Ala slEabAd g o] 8-3le BSO whAA el dojubes Hule AulEAo| ug P
AL TR AN7E e B Hz24L Freidch, Ay Axzde Aztg BSO A AAE
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Abstract

This paper describes fiber optic voltage sensor using EOM-BSO (Electro-Optic Modulator-
Bismuth Silicon Oxcide). Transceiver has an electical/optical converter and an optical/electrical
converter which consist of light emitting diode, PIN-PD, and electronic circuits, Multimode fiber
cable of 100/140uMm core/clad diameter is used for connecting the transceiver to fiber optic
voltage sensor. And selfoc micro lenses are used for coupling multimode fiber cable and fiber
optic voltage sensor. Before our experiments, by applying the Maxwell equations and wave
equations, We derive matrix equation on wave propagation in the BSO single crystal. And also we
derive optimal equation on intensity modulation arising through an analyzer, According to experi-
mental results, fiber optic voltage sensor has maximum 2.5% error within the applied AC voltage of
800V. As the applied voltage increases, saturation values of voltage sensor also increase.

This phenomenon is caused by optical rotatory power of BSO single crystal. And temperature
dependence of sensitivity for fiber optic voltage sensor in the temperature range from —20°C to
60°C are measured within +0.6%. And frequency characteristics of the voltage sensor has good
frequency characteristics from DC to 100kHz.
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Fig—1-——Optical-intensity modulation—in-sensor part.
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Fig. 2. Variations of polarization states in sensor
part.
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E 1. BSO @4AY E2d &4
Table 1. Electro-optic properties of BSO single
crystal.
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ALY A4 2
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ARG 23 (body centered cubic)
4% (no) 2.45(A=0. 87um)
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A a8 (o) 10"* Qm
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] = 9, 2g/cm*
ex Yu 0
={_7u CyOJE (1)
0 0 €z

7] ex=e—n, ey—e+7y
n=-¢em YuE, Ya= (20/w) (e/1)'
& . Agel A&
Yo @ A71H3 AL
6:A4%A
E,: BSOY Zustdke] A A
no . :é'-zé'%

28 1oiA st E=Foexplj(wt—Kz)]17F A3

2 Qe $UGgl HA E7 AhEQekn e

(DA€ maxwell A A0

B=uH
: —JB
VXE=5r
aD
vXxH= 31 (2)
B
-9
VXVXE=—VXB
ot
__,.2E
ke (3)
o oA Akz} A A
VXV XE=v (V-E)—~VE (4)

o] ejste Ai(5)7} Fa At
e OE
VE—ue oY =0 (5)

A1)~A(5)F o3t BSO ol Ao Hate] A
el & veble 2RgA A Al6)e] il

ex—K*/olu } [EXJ

[—jr £y K’/wﬂ Ey 0 (6)

9 Aol st 2A5le A0 Ko %A 7)

TEoiA BSO AAZTAE g A7) 2 THE
oM A3} wes EAFTE A 4 Uk

[Ex’ ]= N [ _lj/a] expl j (wt—K.2)]

Ey

[Ex:}=A'[.l ]eXp[i(wt—K‘Z)] (7)
Ey ja

AN A (K = wiu (e v/ 72+ 7
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()= [ cos ($/2) —jcos xsin(¢/2) —sinysin(¢/2) }
sinysin(¢/2)  cos(¢/2) +j cosxsin(¢/2)
(9)
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cosy=(1—a?)/(1+a?)
siny=2a/(1+a?) (10)
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Strusture of integretes aywtem

a4, AAALY FHE
Fig. 4. Structure of integrated system.
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Fig, 5. Development model of optical voltage sensor.
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