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Design of Ferrite Electromagnetic Wave Absorber
for Anechoic Chamber

Dong Il Kim', Chang-Woo Lee’, Ha-Guen Kim', Sang-Yup Jun~, Se-Mo Chung’

Abstract

Electromagnetic wave absorbers for anechoic chamber are needed to broaden the useful frequency bandwidth,
reduce the thickness, and decrease the weight. There are various absorbers proposed for the above conditions,
but they could not decisively solve the above requirements. The Electromagnetic wave absorber made by a
conventional ferrite tile has, for example, broadened the useful frequency bandwidth by the way of forming air
layer. Therefore, an air layer is formed absorber between a reflection plate and a sintered Ni-Zn ferrite tile of
7 mm in thickness, which has reflectivity less than -20 dB from 30 MHz to 450 MHz in frequency band, far
narrower than the aimed bandwidth.

The purpose of this paper is on the development of a universal anechoic chamber for measuring radiated
electromagnetic wave or immunity of electronic equipments, GTEM-cell, wall material for prevention of TV
ghost, etc. Accordingly, in this paper, a broadened electromagnetic wave absorber is designed, which has the
reflection characteristics less than -20 dB from 30 MHz to 5,430 or 8,000 MHz in the bandwidth. Then we
will design a super broadband electromagnetic wave absorber by inserting square Ferrite Cylinders Type with
the thickness less than 23.5 mm in three-layed type and with the frequency band from 30 MHz to 5,430 ~
8,000 MHz under the above tolerance limits.
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Fig. 1. A Parallel Plate Transmission.

Fig. 2. An Eletromagnetic Absorber Composed of
Periodic Armrays of Square Ferrite Cylinder.

Fig. 3. A Model for Calculation of Equivalent
Material Constants.
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Fig. 4. A Synthesized Capacitance Model.
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Fig. 5. A Synthesized Inductance Model.
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Fig. 6. The Typical Shape of Electromagnetic Wave
Absorber Inserting Ferrite Cylinder with Air.
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Fig. 8. The Typical Shape of Electromagnetic
Wave Absorber Inserting Ferrite Cylinder
in 3-layered Type.
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Table 1. Design Results of Electromagnetic Wave
Absorbers Inserting Ferrite Cylinder with
Air.
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materials
constants

parameters a d b hy h,

Absorber Dimension(mm) Band width with
the tolerance
limits of -20dB
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fm = 3.1MHz
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Fig. 10. The Characteristic of the Electromagnetic
Wave Absorber in Table 1.
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Table 2. Design Results of Electromagnetic Wave Absorbers
Inserting Ferrite Cylinder in 3-layered Type.
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Fig. 11. The Characteristic of the Electromagnetic
Wave Absorber in Table 2.
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