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A Study on the Design of Wide-Band Electromagnetic Wave
Absorber of Multi-layer Type with Ferrite Cylinder structure.

Chang Woo Lee* - Dong [I Kim**

Abstract

According to the increase of occupation density of microwave frequency band in
use, electromagnetic environments become congested extensivelv. It often causes
TV ghost, radar false echoes by wave reflection from adjacent constructions. In
addition, the increase of new devices causes Electromagnetic Interference (EMD or
Electromagnetic Compatability(EMC) problems. Thercfore, the international or local
regulations  suggest certain standards for EMIEMC. In order to measure and
countermeasurc  according to the above various international or government
requirements, an anechoic chamber is frequently used for EMI/EMC measurcment.
Electromagnetic wave absorbers for an anechoic chamber are needed to be broaded
the useful frequency bandwidth, reduce the thickness, and decrease the weight. The
Electromagnetic wave absorber made by a conventional ferrite tile has, for example,
broadencd the useful frequency bandwidth by the way to form an air laver.
Therefore, the absorber with air laver between a reflection plate and a sintered
Ni 7n ferrite tile of 7.4 mm in thickness, has reflectivity less than -20 dB from 30
MHz to 400 MHz. On the other hand, wide-band absorber, for example, in pin tvpe
or grid tvpe have been proposed. The absorber in grid tvpe has the reflectivity less
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than -20 dB from 30 MHz to 800 MHz, which has 191 mm in the height.
However, these microwave absorbers are needed to be broaded the band-width
from 30 MHz to 1000 MHz in present anechoic chamber, while it will be required
to be broaded the bandwidth from 30 MHz to 6 or 8 GHz in the near future. As a
conclusion, the tapered cross-shaped absorber proposed in this research has the
bandwidth from 30 MHz to 26 GHz with 286 mm in thickness, though the
conventional microwave absorber used for an anechoic chamber has the thickness
of 1.8 ~ 37 m Compared with faces of bandwidth, spatial efficiency, price
competition, etc., it is to be the most superior electromagnetic wave absorber.
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Fig. 1 A Parallel Plate Transmission Line.
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Fig. 2 An Eletromagnetic Absorber Composed of Periodic
Arrays of Square Ferrite Cylinder.
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Fig. 3 A Model for Calculation of Equivalent Material Constants
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Fig. 4 The Typical Shape of Electromagnetic Wave Absorber
Inserting Ferrite Cylinder by 2-time.
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Table. 1 Design Results of Electromagnetic Wave Absorbers Inserting

Ferrite Cylinder by 2-time. {(with K=2,500, fm=3.1 MHz, ¢ =14)
) ) Band width
Absorber Dimension(mm) with the
- .. Remark
T o | 1 tolerance limits
a | d | b onl| w2 opy | 0T
R T,.,, _ N
20 i lbbJ 105 | 64 | 75 | 95 30~8,040MHz
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Fig. 5 The Characteristic of the Electromagnetic Wave Absorber of Table 3.
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Fig. 6 Cross Shape Type of Electromagnetic Wave Absorber
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Table. 2 Design Results of Electromagnetic Wave Absorbers for Cross
Shape Type. (with K=2,500, fm=3.1 MHz, ¢ =14)

Absorber Dimension(mm) Band width with
the tolerance Remark

a|d|dd| b |bb| hl|h2 h3 | limits of —20dB

20| 19 | 83 |124(53 |64 | 18 | 42| 30~26 GHz
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Fig. 7 The Characteristic of the Electromagnetic Wave Absorber of Table. 4.
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