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Design of Broadband Electromagnetic Wave Absorber with Square
Ferrite Cylinders in the Second Layer
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Abstract

A wide band design method of an electromagnetic wave absorber with square ferrite cylinders in the
second layer, which has very wide band frequency characteristics, is proposed and discussed. A
theoretical model using the equivalent material constants method is also evaluated and proposed for its
accuracy by comparison with Hashin-Shtrikman formulas.

Based on the developed model, wide band electromagnetic wave absorbers with excellent reflective
frequency characteristics in the frequency range of 30MHz to 3,690MHz were designed.
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Fig. 1 A Absorber Composed of a Periodic

Fig. 2 A Parallel Plate Transmission Line.

Array of Square Ferrite Cylinders.

0. S7HizdTY

23 1604 BelFE 77149 FE2E H4s)
Sl FAst o) Bl 2Y & Qlid oA P2
of 3707} Wnc Fed AsdoR ALY
oeH3I-[7].

2% 25k =l y W % W,
A g2 AR ASAAN 24
3 g ARWAS A o) A
& gake (glol el Aol thehd

F B Aol
o2 F9Ho]
75 =lAo]
et

LU

C . W (1

a =4

4714 CE HYEABRY 24old et
sAzel A gAY fAgolth A
ol AR AE A9} Ze] YEhd 4 Sk,

[

L _ 8¢
" 3 @)

714 L& FY=AwEe] 3 gAYzl
o, e HEA 2 A9 B-e Fabgelrt o
21 &k A4 v g o] =FellA] Aoy Fdy A
EFAe A o] 4% 1y 37 AL mdle &
ke ¥ A}

a3 3@olA ae X, Y] tHeln de &
FAZ A7 F22] Felot et we F7H 2
718 BEafd e Fa-Eeln et wE AETF2

$AE} $Agolc

—100—

<



S EER

o

I8 3@y RedFEe Fede A4Ae A7
a7] flsl Mo FAE RES widloio} st
o, ol= XY #¥eg de] slng a3 3ha
g

td FEgtel a3 3(b)ellxlet o] FH$-of
FAZohd 2 49 2 A 4% wdg s
T sler ¢4 83 Ce a3 49 o] G
Cox® A - ¥ ™hd2 £3 subcell2 ME35 sle] A
Absta 2§t F¢ 4 gl

Ze

N -

e e d

&

Fig. 3 (a) Parallel Array of Square Ferrite
Cylinder (b} A Model for Calculation of
Equivalent Material Constants.

e AY detelErlgrze] AdEaA AAY 3

L. -2
| re--m
mrl
Sl { ,._L.e_ﬂ:
' | T
R N I I
e L
Fig. 5 A Synthesized Inductance Model.
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Fig. 9 The Typical Shape of a Wide band
Ferrite Electromagnetic Wave Absorber
Proposed in this Paper.
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Fig. 10 Cross Section of the electromagnetic
Wave Absorber shown in this Paper.
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Table 1. Dimensions of designed wide band
electromagnetic wave absorber
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Fig. 11 Shows the reflectivity characteristics with
frequencies of the designed wide-band
ferrite electromagnetic wave absorber.
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