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Cable Effect Analysis Inside an Electrically Large Structure from
an External Electromagnetic Waves
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Abstract

With the help of technical development in the electronic industries, the electronic devices employing the cutting-edged technology
are spread in all the area requiring electromagnetic communications. Especially, because of the presence of electronic devices in a variety
of research fields like automotive vehicle, train, and aircraft, the research area such as the malfunction and critical damage of the internal
system and microwave devices due to the unexpected radiated high-powered EM effects are very important even for the possible
occurrence of human damage. In this paper, the effects of electromagnetic fields into the cable connecting the electronic devices and
many sensors inside the target structure is treated because of potential malfunction or hardware disorders. In addition, correlation func-
tion and transmission line theory have been employed for the analysis of the induced current on the cable inside an electrically large
resonant structure.

Key words: Correlation Function, Transmission Line Theory, Electrically Large Resonant Structure, Induced Current on the Cable

.M 2 o) 3k EM coupling -410] 715 Atk 31419 A7) oo

Fo7t oA AY FEEY A7 ARFE Wi

SRR o]Fo] 7Nl X814 HH o R A7 9t A wA sk EAO tisiA 712 FAEA o R
2 98 2As= EMC(Electromagnetic Compatibility)o] 7] offth ol¥e TAIE s Asty] S AdHaA

Skl ol St 83 AFg By 81 (Department of Electronics and Information Engineering, Korea Aerospace University)
#=- 7} 1 917 1 - A (National Security Research Institute)

+ Manuscript received October 7, 2016 ; Revised November 30, 2016 ; Accepted February 7, 2017. (ID No. 20161007-04S)
- Corresponding Author: Jae-Wook Lee (e-mail: jwleel@kau.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 155



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 28, no. 2, Feb. 2017.

4 (correlation function)Z 3 Alo] &9 HFAHH
Ao g FRE YR AR T o3 FEHE AFE

Tt gk

=
0>

A B4

SN RE WO dHaE FANAYE
Faprol A o] A7 9 G A A ThseAl g,
47} g0l A4S 94 a1490] o2 91217) Wl 4
B B4g o4l e TA Bk 2 =8 a4
34 ddd I" 12 MSRC(Mode- tirred Reverberation
Chamber)Hl ol Alo]E-0] 3, & ol 2709] F37t A2
o] g W, 49 Rt AJEE JAEHIL e

-lN_>.i

At #7e derdio.

9 13 2 s @A A AoleL wellA &
A Z "olA A, o] Aol YAleh= %M*H Al
718 AeEA g 7S 5 % EAA e A
FAE o]0z AolEe] YadFAHA S 0}71 §]
& o3 WYHer Hgdr

S e )

4 () Aol AFAFHAL (0, ) AT
2ot} A (1ol 238 HIFAH(P,,.,,)= AolEolA
AREE HFAES sy, HFHEUE(S, . ..)E

Random plane wave (in MSRC)

Ground

T8 1. MSRC W #-9] A3t &7
Fig. 1. The electromagnetic environment inside MSRC.
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Fig. 2. The electromagnetic environment for CST simulation.
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Fig. 3. The induced currents on the cable for comparison
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