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Ferrite Electromagnetic Wave Absorber
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Y. Kotsuka, Department of Telecommunications, Tokai University

Demand for ferrite EM-absorbers is going to increase,
particularly in the field of EMC (electro-magnetic com-
patibility) technology. They are used for anechoic
chambers, for example, and to prevent TV ghosting,
forged echos in ships’ rader signals, and EM-wave leak-
age from various electric devices. The fundamental
principle for the construction of a ferrite EM-wave
absorber is based on the idea of a “magnetic resistive
sheet” backed with a conductive plate. However, vari-
ous types of ferrite absorber that depart from this
principle have been developed recently. For instance,
double-layered absorbers, consisting of carbon and fer-
rite materials, and grid ferrite absorbers are widely
used for anechoic chambers. EM-wave absorber con-
sisting of a concrete panel and a ferrite plate, or of a
concrete panel containing ferrite particles to prevent
TV ghosting, have been developed as materials for
building walls. These ferrite materials include, sin-
tered soft ferrite, rubber ferrite, plastic ferrite, and
by-product ferrite. This paper first describes the funda-
mental principle of a ferrite absorber’'s constraction
and reviews trends in research on ferrite EM-wave
absorbers. In response to recent broad EMC technol-
ogy trends in EM-absorbers, simple methods for im-
proving and changing the frequency characteristics of
ferrite absorbers are introduced, such as the use of
magnetized ferrite, ferrite combined with other materi-
als, and ferrite with small holes.

Key words: soft ferrite, sintered ferrite, rubber ferrite,
plastic ferrite, waste ferrite, EMC, anechoic chamber,
EM-wave absorber, magnetized ferrite
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Fig. 1 Method of taking a match in a transmis-
sion line and slab-waveguide.
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Fig. 2 Method of taking a match by using a
resistive sheet.

5L, EEREEOBED Zo KHMT I vE—F VR
131207 (Q) (=377(Q): BZEEEDA v E—F v R) TH
5., Lihs-7, FR@)IRT £ 91, D 1202(Q)
b OEPIE BB LICERM RS T e EE LS
7 vu vt —5—OEVEIR) %2ED, TO%A /4 BEh
ek IAREKT N, BREBRNENE EEMBEA
3). TOPATEREREE = B SMEHR L T BREA DS
fild, HHZEMEZFRESERL TOCBALEILTH S
»5, FEEZEEIC Fig. 2 1Rt & 5 ICHERBEIE & SRR
CRAN) ZBE T T BH RSB TE 5. IOk
DR E F W e TEERERRINE] SRS T0nid 60
DIEREETH 5,

LIAT, TOMREEDYS, ERoOBKNETIEIC
W UT, BMKESIREEOEE s n 5. i3, 8
SUBIETTRR IR & B SRR FUAAR & O BT (RO BER A3 B
LTV A, BBk &, (EEE AT & 578 513,
Table 1 D& S BBHRMEKITHETHB. 2%, —
DOEEEL, A DBFRTERENTVBIES, Th%s B
BRTANEZ THEOLNAFA-BERICBWT, Alck3[E
B &R BRI T B354, O XD B E R
] Lwd, ok I, BRMIETERE TR,
ZOYHEA v E—F Vv ABERKTH - 1205, TOHEA
YE—-$ v 22FLE L THSHISEREE Bl T
B | 1< X 2 EHRINAOBEPEZ Shb, T80
5, Fig. 3 IXR$ & 2 I EOREHEROHIRD b D %1ED,
CHICERSEARIR R D > hid (BHEA v -5 v 2 &
DIREBIC T %), HHERBRNEIEBKTE%, 2LT, T

Table 1 Example of dual principle

A ; B

Series connection ¢&——— Parallel connection

Impedance ¢+ Admittance
Voltage —> Current
Open ——> Short

HAGHA#ES S Vol 21, No. 10, 1997

NI | -El ectronic Library Service



The Magnetics Society of Japan

Plane wave
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Fig. 3 Method of taking a match by using
magnetic resistive sheet.
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Table 2 Typical applications of ferrite absorber

Example of absorber Type of absorber

Anechoic chamber ® Two-laycred absorber consisting
of carbon and ferrite

® Ferrite single-layered absorber

® Multi-layer absorber consisting of
resistive film and ferrite(flooring
in anechoic chamber)

@ Absorber consisting of concrete
(stone) pancl and ferrite plate

® Concrete absorber containing
ferrite particles

Wall panel of building
(countermeasure for TV ghosting)

® Single rubber-ferrite absorber

® Absorber of thick paint platc

® Two-layered absorber
consisting of metallic fiber
and rubber ferrite

Countermcasure for
suppressing unnecessary
echos in ships' rader signals

® Rubber ferritc absorber
® Plastic ferrite absorber

Countermeasure for leakage
waves from electric devices
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Fig. 4 Matching frequency characteristics con-
trolled by a static magnetic field.
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Fig. 5 Relation between a coil current and a
static magnetic field.
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Region of absorber
(c) Three medium type

Fig. 6 Illustrating of the frequency character-

. L. e Fig. 7 Examples of a ferrite absorber combined
istics of permeability.

with different kinds of ferrite.

H S BURONIENSTE S, §1bD5, Hye 27470 0
BHREERT L IICHNTA I &Ik ->T Fig. 6 I
Tt & D ICEWEROER, B SRR~y T b
2E5ET R, CORDESEREEREST 5FER
7575 —TdhBERRp (= —jul’) DEHDOED S b,
wi=1 & 15 5 kgD, BREBSABTT 5. Fhow OfF
ek LTERBMAN Y7 T h0i, p OERRE
—HIHRA THEINT 5 & 5 ICIRE VBRI LS B
BLTwa, CoR, BEEABEDSEARNASITTS
LEZ oNB. Fig 4 OFE, Ni-Zn REBRER 7 = 5
A4 +OFTHBH, —BICIOEDT7 = 54 b 2L S
L B WER R TR AIREE EH K, BEHO IR

. Ferrite A (7.2mm)
® Ferrite B (4.5mm)

© Ratio of ferrite Ato B
-10

Reflection coefficient [dB]

(Bw/fo: ETERHHA 1.2 DIF OREBEEHEIE By %% OH B — i
o FULVEEL fo TE- 7o) SHEBHIRECEEEWVD Frequency [GHz]
s 5. Fig. 8 Example of matching the characteristics

of a combination-ferrite.
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! | ) ! I \

5% 2 4 6

Fig. 9 Matching the frequency characteristics of
a magenetized combination-ferrite (experiment).
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Frequency [GHz]

Fig. 10 Matching the frequency characteristics
of a ferrite absorber combined like a lattice,
taking each ferrite thickness, and static magnetic
field as a parameter.
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Fig. 11 Matching the characteristics of ferrite
materials A and B.
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Fig. 12 Matching the characteristics of ferrite
materials with holes. (Matching is taken with a
ferrite thickness of 7 mm.)
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Fig. 13 Matching characteristics of ferrite
material with holes. (Matching is not taken by
the conventional method.)
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