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A Study on the Development of Ferrite Electromagnetic Wave

Absorbers with Super Wide-Band C haracteristics
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Abstract

Nowadavs, one of the main purposes of the electromagnetic wave absorber is to make
an ancechoie chamber. To satisty  the regulations, c.g.. ANSI C63.4-1991. CISPR A
SECH09, or IEC 801-3 the performance of ancchoic chamber should be available 1o
measure EME over the frequency range from 30MHz to 1000MIz or even up to 3GHz

In recent vears, ferrite lined compact anechoic chamber has been developed by improved
ferrite characteristics. Despite of the small sized test site, it was found that the data
measured in the chamber was in good agreement with those in open ficld test site.

However, when we design o ferrite clectromagnetic wave absorber in single-layered flat
tvpe, the frequeney bandwidth of the absorber is limited to 30~450MI1z even though we
use fairly good ferrite material, It is difficult to control the material constant arbitrarily
under present material technique.
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In this study, therefore, we controlled the effective properties of artificial medium in an
attempt to varying the geometry of ferrite in order to develope wide band electromagnetic
wave absorbers, which are composed of sintered ferrite tile and periodic arrays of
arbitrary shape ferrite. In analyzing the characteristics of arbitrary shape ferrite, theoretical
models using synthesized capacitance and inductance models were proposed and adopted.

Based on the developed model, we could design the super wide band electromagnetic
wave absorbers which have excellent reflectivity frequency characteristics over the
frequency range from 30MHz to above 3000MHz, while the conventional ferrite tile and
the grid type ferrite absorbers have the bandwidth of 30~400MHz or 30~870MHz,
respectively. Thus, the absorbers could be used for construction of the anechoic chamber,
GTEM-cell, etc. for EMC.
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Fig.2 A Muoli-laver Electromagnetic Wave Absorboer
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IMg.3 An Electromagnetic Absorber Composed of Perodic Arravs of

Square Fermite Cyiinders.

Fig.d A Parallel Plate Transmisston Line.
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EQUOVALENT MATERTAL CONSTANTS

Max. BANDWIDTH

Fige A Desynmg Flow of Wide band Ferrite Iectromagnetic Wave Absorber,
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(d} An Absorber Composed of Periodic
Arrav of Cross=Shaped Ferrite.

g The Typical Shape of Designed Electromagnetic wave Absorbers.

Array of Cross=Slotted Ferrite,

() An Absorber Composed ol Perodic
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Fig. 10 Reflectivity Frequency  Characteristics of - an Electromagnetic Wave Absorber

Composed of Periodic Array ol Tapered Ferrite.

Fig.1l Reflectivity Frequency Characteristics of an Electromagnetic Wave Absorber
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