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Research on Electromagnetic Pulse Protection for Network Communication Port

WANG Liang, SONG Zhengxiang, YAO Wengbo, XIAO Jia
(Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Electromagnetic pulses can bring high coupling energy into electronic equipment by antennas, cables,
gaps, and so on, causing serious threat. To protect the Ethernet data communication port, this paper uses the soft-
ware to do electromagnetic simulation for parallel double wire and twisted pair respectively based on the theory of

transmission line. The electromagnetic pulse protection module is designed and its good performance is verified by

experiment.
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Fig.1 Single conductor transmission line under

plane wave
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Fig. 2 Transmission line model in HFSS software
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Fig.3 Response characteristics of two transmission lines
under different field intensities
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Table 1 Terminal responses of two transmission lines

under different field intensities

i/ AT R R L LR
(V-m™) FENEAE/V B
1 0.000 64 0.000 59
100 0.064 00 0.059 00
50 000 32.060 00 29.740 00
100 000 64.120 00 59.490 00
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Fig.4 Protection circuit diagram
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Table 2 Test results of the protection module in the

EFT experiment
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FReknfin)  EMEE/NV AHRIEEN TRV

1000 800 128

2000 1260 160

5 kHz/15 ms 3000 1 440 190
4 000 1680 205

5000 1920 220

1 000 840 112

2000 1200 144

100 kHz/750 ps 3 000 1560 200
4 000 1 800 250

5000 1900 240

1000 850 92

2000 1200 136

1 MHz/75 s~ 3000 1500 192
4 000 1720 208

5000 1 850 230
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Fig. 5 Test waveforms of the protection module in the

EFT experiment
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