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Absorption Properties according to Particle Size of Ferrite in
EM Wave Absorber for Mobile Phone
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Abstract

In this study, we investigated the effect of particle size of Mn-Zn ferrite which is used as a material of
electromagnetic wave absorber on electromagnetic wave properties. With increasing the particle size, the matching
frequency is shifted toward lower frequency and the absorption ability of electromagnetic wave is decreased. We
suggest that a sheet-type ferrite absorber composed of Mn-Zn ferrite with large particle is useful to compare with
it composed of small particle size for mobile phone.
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Fig. 1. Preparation of sheet-type ferrite absorber.
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Table 1. Average size of ferrite particles depen-
ding on pulverization time.

Milling time Particle size
Sample .
[min] [1m]

A 1 20

B 5 8.7
C 10 6.2
D 15 4

E 30 2.6
F 60 1.8
G 120 1.3
H 240 1.1
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Fig. 4. SEM of ferite particles after pulverizing.
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Fig. 5. SEM of surface in sheet-type electromag-
netic wave absorber.
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Fig. 6. Variation of matching frequency as a fun-
ction of the average size of particles in a
sheet-type electromagnetic wave absorber
with the thickness of 3 mm.
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Fig. 7. Variation of absorption ability at matching
frequency as a function of the average
size of particles in a sheet-type electro-
magnetic wave absorber with the thickness

of 3 mm.

& Aol Yo AHolE YA 2719l Aol 2 ARFFEA

+ Atk

129 7¢ 9AATN BE AFF o)A st
e Wats veid Zoz QY Ar7t
7batel whel AgEgFol HATE Hold Ut
o= WFAe =77t Z7ete] whel gAY §
A F7)71 WA BEHT o] s 1Y 5904
BE vjg} o] 7150 AR wet JArE AA s
NUAE deluRZ BAANIE &7} 2289
7] dEOZ djAE 4 gtk

o
2 —o.s
>
3 -1
2z ————,
- L 0.8 GH=z
o LN
o —1.5 <
= -
L+ T
@ -2 » — .= 1
t -
1.8 GHz
_2.5 bt L L 1 1 L L Lot
1.1 1.3 1.8 2.6 4 6.2 8.6 20
Particle size [um]
(a) A|AFA 1 mm
® o
© -0.5
-1 b~
Z 1.5
> o \
= ‘ e
o 28 -
2 3 |-m 0.8 GHz
= <
© -3.5 > -
P -—— . rr 1.8 GHz
—a ‘-\\l ..
-4.5 = ~a
-5 1 1 L L L I 1 1
1.1 1.3 1.8 2.6 4 6.2 8.6 20
Particle size [um]
(b) AIEFA 2 mm
- ©
° -1 -
= -2 —b-k‘\g e
> -4
= - 0.8 GHz
o —5 T
2 e 1.8 GH
s -7 [ ¥ z |
- -, ;
o :g - »——f%,w -':’\';-"V/i(’:':fj
—-10 1 1 | J I i 1 ) S

1.1 1.3 1.8 2.6 4 6.2 B.6 20
Particle size [uml

(c) AEFA 3 mm
J8 8. =94 0.8 GHz¢ 1.8 GHzolA 4A37]
of BE AF5E Wt
Fig. 8. Absorption ability at 0.8 GHz and 1.8
GHz as a function of the average size of
particles in a sheet-type electromagnetic
wave absorber with the thickness of Imm,
2 mm, and 3 mm.

293



BHBHKBERNEE £14% H 3% 2003F 38

OI9 82 o]55A1719 A Fu149) 0.8 GHz
S} 1.8 GHzoll A YAt27]e] @2 A5 o
& v Aoz AHY FA 747 g |
mm, 2 mm 2 3 mmoA EF g2 37|17} 27}
goll met ARFesel $7HEE HolX Qltk o
£ 49 69A BQl upel o] HFYake =77}
Z715ol wat AFFHS57 275 GHzol A 22
GHzZ ©]5go wa} 0.8 GHz% 1.8 GHzo A o
2L A9 F5 A5 B Aoz 34g 5 9
th. et Mn-Zn HEOlEE o] 43 FUEL A
BFFAY NEE flME YA 2 98 E
AHE-dHE Zlo] vigAs Ao wudd.

1985 24: £4dgy g3
(¢18Ah

1987 2¢: AUy 228t
(°184Ah

199513 89: SAhdty E3)3
(o18hekAh

1990 294 ~1995\d 8Y: SAlt)

" ¥

gt Ealga} AL
19963 39 ~1997 2¢: Y& YW g Aedrd
19979 29~19973 8Y: 4ty B8 A}
19979 10¥~1998d 39: (F)ol5Aehy A7)edT
A Agerd
1998'd 49~20003 39: QX WRHIHE ALdus
200041 9 ~&A: dFsdd Sy AYLArLy
[F #HZON AFFA AL, 2ZE #HFolE, R4y
=74, Nanocomposite 4] 7)

294

FHLR oL ARFHrAM Y AHFS5-2

Fopite AtdS @9tk £ Mn-Zn Helo|EE

Y82 FHES AAFFAE AZs2R & v

JAe] A717F £ Ao) 0.8 GHzS) 1.8 GHzol A &

o 2 AARESES YE S I

%12

[1] A%, “Cu-Ni-Zn ¥ ko] ES] vl M| 22 2} 314}
HEE B4, FFAZHIA, 565), 19954,

L) A, “dolt I4F AREFAY AW,
7188 A7TA HIA, 191 39 259,

Bl A5, “AErS H478 97, LA
AFa 7l RIA, 19913 34.

[4] S. Ruan, B. Xu, H. Suo, F. Wu, S. Xiang and
M. Zhau, "Microwave absorptive behavior of
ZnCo-substituted W-type Ba hexaferrite nanocry-
stalline composite material", J. of MMM, 212,
pp. 175-177, 2000.

19759 29 @z giisty g4
s34 (8D

19779 24: sh=siddiste o g
A AFGFEAF (FHAAD

1984 39: J& FATANSY
A7 AAgE (FEHAD

19754 39~1993d 99: &= 4
Sty FR~ERF

1990'3 34 10Y: MSHEA A +=4

19934 129 11Y: S 983] geat &

1995 44 21Y: A7eE 2 8%

19989 949 30Y: g5 alalats] Sp=EA 4

1993 109 ~3A: A Yoty Adgsta v

20029 19 ~dA: =233 83

[F HHEOH vlojazs 2 WenEs} 3o A4,
CATV A3 29 HA, 4T 559 A,
EMI / EMC H8 &

}

A

=]

P
T4

o



o
)
2
tob
ol
2
i)
ok
BN
2k
2
facs
L2
R
3
AC
o
It
2
>
f
Y
1o
2
2
=2
2
rlu
L
=
ol
BN
I
ox

19999 2€: Fosty AxEAl
T3 (F34Ah

20009 3€~#A: s dug
2 sk AuFsra AAlady

[ #HAE0H 749% AnESA

A%, EMI / EMC 84 2 o3

o
of»
i

20023 29: FAUEE Aslye
& (F84h

20023 39 ~daAl: gre e
o Azgetat MArgA

[F ZHZO0H EMI/EMC £4 &
WA, 345 AGFFA L A

20023 29: =gy AA)
FAFEH (FHAD

2002 39 ~&A: e gyt
X A3 Es AAA

Z AME0H EMI / EMC B4 2
W, SR AE DA
of Bk AF

1999 8€: Tdgw 1471&

- UEY AV AT (33D
20019 39~EA: s gost
N HuhFet vpabay

#A: KBS #4d435 7le
k=]
n

&

o3l

A

l_.ﬁ}

e

220 zA

ol
ok

A

19841 290 BIskE 2ot
CEN

198611 89: A8 B2l 3} (o)
A

20024 39: ARdsR 47184
B3} (ZohAD

b AA 530U AaAARE

19904 29: Folista &%t
(e18Ah
19943 2¢: Foljgd NaAg
- s (o84
1999 89 Fotfshd AAAE
283 (o]3hah
199414 39 ~2000d 8%: Eojui
g 712 A Y A7d EHAY, g8 Al

A

1998 39 ~2000d 84: Fodigty, FAgR s A
Z47At

2000 99 ~2001d 24¥: =712 A8 YE7Y ad
iRl

20013 39 ~HA: =Ygty A FAY DS

19883 249: AMugty AAbgst
# (F3AD

19903 8Y: AAMUST ANEA
AE (FEHAD

19953 29: dAugta AEH g
A (F8HAD

19954 39 ~1996'3 8Y: AAt) &
7 9&3sw 4 FELLOW

19953 89 ~2001'3 89: A3z dTAE DSP w77
EL AR

19963 99 ~A: I gofsty FiF

[F HHEOH gAExE A

o ¥ 9

19831 29 gh=haf ol 8 sfay &t
# (FEAh

19853 294: gL Ldufst oty
g st (F8AAD

1996\ 39: d& AR Uiy
A2\ AR (FAD

1999 3¢: d ¥ BECKE digty

1991 49 ~8A: s stw sjA e F o
HATOH whe A vhak A A, N A, A AA,

295



