LAT=E> Journal of the Korean Magnetics Society 22(6), 210-215 (2012)

(20123 119 24 w3, 20124 1

w38 WA A F5 A5 Te] vk} 4
A5} B 2 Aol AlRe) B FAST Ba 4A80) o

S AR 1 A Folee] wE A FAE kA
B AT FRA AP AETE o]8E F Atk
compatibility) 7725 TJJH 15t 2pAIh B A9 FrAE W
3} A3lge] A3 & ol e A ARES A]—‘lo}cﬁok
FHo] A} FA, AR, FAE, o, 7

. M =

A} 7kee] R Age] HEs = 4% FUE,
A 7RAIE 2 % olg771¢] AMgo] EE FTRlaL 1o
o, ol& FA7IEe] WEshe AR I AP 171EY
2FE5 Wafisle] 717150] 22FsS Yol Hjle] Har Al
- olg AR7I1EZe] ZAat HelE WA flete] =
T4 AR}t ZEHA (Electromagnetic compatibility, EMC)
= A TRSE HASket TrAlskaL o, HAr17Ee
2o Ayl wES 45k AR 1M (Electromagnetic
interference, EMI) 2 E-.8 Hxjalol] &gt 71719] 54 54895
TF8h= A4 A (Electromagnetic  susceptibility, EMS)
< SHFoE gAlskaL Aok web BRE AAEES
EMC 714& Rsiodol spi, dwbs o2 EMC &4 A
£ ARE Aol vidgitt. AlEe] A @AM EMC 78S
TS flet] Ejdske WS shbt dxbele) Sl
ApFeh= A9k 21 (shielding) 71 olH, ol 7HS H
T At AFe EoxAEe] WS Haslelal B8 A}
gl &gk 71719] WS Hdistelr] flsted ARSH AL Stk
WA E Adshe 2 Gxi(shidding effectivenessi= A
5 XY e gL Al iRl Ml S 3
AE Wollx doju= thaiilell o3t &4 S48 o83
tH1, 2. A2k 2 AEE F2 ol8EHE 55 AEe H
A (resistivity)ell Wlelshe Ak} ubsr F71e) A}

=

éﬂ

© The Korean Magnetics Society. All rights reserved.
*Corresponding author:
Tel: +82-54-820-5450, e-mail: yoon@andong.ac.kr

2 (return I0$)0] A7 He 54 A =4 £

7] 93]
The 2& Bl

ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
http://cix.doi.org/10.4283/IK M S.2012.22.6.210

ESH| MA| o7

129 1Y HEFAE vk 201249 129 129 AlAERY)

Fi 4 22

A OB A8l B FrAlel AT 20

570 5 24?& ZZﬂ% FHes geishs G AY7] diEel

4 4= At wEbd &5 ¥ EMC(Electromagnetic

Al AFSET gl Nizn Higlo]E 2484 B}

F

rr

£

9 JHE2(337 ohm)E et w9~ Aok webx F45 A5
785 7S A WM HAje ujeze] Zjolef] o
WAL gt JAxE Afdehs 98-S gt 18y o)
A3k WAl oA A7) WY oE 79 w3k
Jellale gl 8lo2 tiF HHA vt Aal F A%
| =78k At 29 AEE agskal Aok

A} A AFNA WAL Boks § s o8 Al
55 AT F5Aeta e 2704 AdE dAe 5
Ae AAAFL EMIEMS 148 S45h= 2Aa TRk
A g vg)7|e] 2R T ARSEAL §low, HTelle 1L
9 AT RN WEE 2970 21 A1
5= 98t ARSI UTH3-8].

%jx}.ﬂr TaalAo A AMEEE Axll EeAs ARe AR}
AZEe] EMIEMS 7#248 Alds7] 9ske] 30 MHz~1 GHz
HellA T &4o] 20dB ool HES AR ARk
Aoz Ay FHRPAL F402 A& Zxlu) i}iﬂ@ ot
Zol] AR =] JﬂF/ME ElIE ThE A E5AE B
of vheth 53] 1 8ARES 78 A (MIL-STD)S Al 55.6}71
ke 38 AFe A ZJH tr) Be 30 MHz~18
GHz el tisle] §= &4o] 20dB olde] HES A7
3t} o] 79 30 MHz~1 GHz thle] AFul tioe wHg}
o|E Bl FFAIE AMES F5 £AS TSI, 1 o]
el s g =y S E8eke BYE
574 (hybrid absorberyS ARE-3ICH9). €l n]gd7)ol] A}
fHe FFAe 8 doltolA AREShk= X-band(8~12
GHz)9| xS Frske AsE ARSIt HIg)7]ol ALS-
Hug Axpele) F4 ST ofve) AEst 9 e

oL L 1%

o

Jb

Fr

031

-210-



LAFE=T> Journd of the Korean Magnetics Society Val. 22, No. 6, December 2012

ZIAAR] EA0] wigEojof s}, o]yt A} §5 &
2 71741&101 E4E aEste] AMAE} T ARAlE
23 E3AIETE ARSE AL S ASE o dstar Qich

71719 A¥s) 9 axte] Azl wet 7]7] i
o] = 7HA g A} o] Jd3Fo] FoA|aL glom, ol
THE AlolollA dojuls Axpr] I o] AlEe A=
s ok A Aelo] o]t e A 52+
A As7 ks 2P Pe] QIS =49 4
Ae Ao=E & glom, olyst A Akl X}ﬂﬂ«l
%%L% Fas) 317] gt HReE AMIAEE o83 5
| wpto] EHiOM 7A3TE T HRBA7] UieA] AL
%ﬂi Ak M2} FHge] 3 52 9 A7) AN
= 9] ool wjg} EMC 749 Fai dldS g
3laAl she =27t ARE AL ot EAAE A3 AlEel
)3 EMC #2°] 30MHz~1GHz 8-S A tgo=
3l oY, o - AlFel gt Al 5 3GHZ7t
| et ke 2ol dar Stk weba g5 2N
AR} Aol ek EMC +22) #slel o
A FA RS 218k A

M o

i

N

2= 0]
‘F)\}]u_ }bo

37 8t N2 e
T7F &

B dAqelMs A2k} FAle] 7R E niges FA)
& 2HE-o] 217] o] (magnetic relaxation) 548 Hol=
Az A F5 s BAsIeH, ol AHEY
B 2 FTH S5 el Bedt AdAEe] 271F

10 nm

A 2 o)gt Fuls EAS A8
Il. Xt S+ Mds 24

WA} TR S 2w vl ol Al WA

Absorber

Incident wave

RL > 20 dB
R ————

Matching
Return loss |

Fig. 1. (Color online) Schematic diagram of a metal-backed single
layered electromagnetic wave absorber.
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Fig. 2. (Color online) (a) Red («) and imaginary (¢") permesbility
spectra of the NiZn ferrite material. (b) Contour map of the return loss
with sample thickness and frequency in Nizn ferrite material. The
matching frequency (f,) and matching thickness (t.,) are indicated at
the maximum return loss.
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Fig. 3. (Color online) Return loss with frequency for NizZn ferrite
material witht=7.1 mm.
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the comparison.
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Design of Wideband Electromagnetic Wave Absorber Usng Magnetic Materials

Dong Young Kim and Seok Soo Yoon*
Department of Physics, Andong National University, Andong 760-749, Korea

(Received 24 November 2012, Received in final form 11 December 2012, Accepted 12 December 2012)

The absorption performance of a metal-backed single layered electromagnetic wave absorber is optimized at matching conditions of
thickness and frequency indicating the maximum returns loss of incidence ectromagnetic wave in the contour map. These matching
conditions are obtained by applying the eectromagnetic impedance to the transmission line theory, which depend on the complex
permeability and complex permittivity of absorber material. The magnetic materials with high permeability can enhance the matching
thickness condition to the wide frequency range based on the decrease of permeability with frequency and it can be used as a
wideband electromagnetic wave absorber materia. Therefore, the magnetic materials with higher saturation magnetization and lower
permittivity than NiZn ferrite can be applied to the wideband e ectromagnetic wave absorber in order to satisfy the newly enforcing
the electromagnetic compatibility regulation in the future.

Keywords: eectromagnetic wave absorber, matching condition, permeability, relaxation, permittivity
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