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Sung-Woo Lee, Chang-Su Huh?, Chang-Su Seo, and In-Young Jin
Department of Electrical Engineering, Inha University, Incheon 22212, Korea

(Received October 10, 2017; Revised October 18, 2017; Accepted October 23, 2017)

Absract: This study anadyzed the change of electrica characteristics of a photocoupler when a narrow-band
electromagnetic wave was combined with the photocoupler. A magnetron (3 kW, 2.45 GHz) was used as the narrow-band
electromagnetic source. The EUT was Photocoupler (6N139) and the input signal was divided into two types: a square
pulse and the second signal is 0 V. The malfunction of the photocoupler was confirmed by monitoring the variation in
the output voltage of the photocoupler. As a result of the experiment, changes in the malfunctioning was observed as the
electric field was increased. There are three types of malfunction modes: delay, output voltage off, and fluctuation. Bit
errors were anadyzed to verify the electrical characteristics of the photocoupler by narrow-band electromagnetic waves. The
result of this study can be used as basic data for the effect analysis of photocoupler protection and impact anaysis of

high-power electromagnetic waves.
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Fig. 1. Experiment setup.
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Fig. 2. EUT specification. (a) photocoupler arrangement and
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Fig. 6. MFR curve of mafunction modes by E-field.

Table 1. MT, MB, DT and DB of photocoupler.

Mode  MT [kV/m] MB [kV/m] DT [kV/m] DB [kV/m]

Delay 12.06 11.29 - -
Voltage off 24.15 6.29 - -
Fluctuation 31.21 161 - -
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Fig. 7. Parameter change according to electric field intensity.
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Table 2. Frequency, rise/fall time, duty of photocoupler according
to eectric field.

Power Frequency Rise time  Fal time Duty

W) (H9) (us) (us) (*0)

500 121.7 260 95.49 78.74
800 120 203 89 72.35
1,000 121.7 169 85 67.35
1,500 120.1 148 100.9 61.66
1,800 119 133 86.6 57.95
2,000 119.9 124 84.87 54

2,300 121 9.6 100 513
2,500 120 92.98 174 48.6
3,000 120 87.2 1336 42.95
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