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Abstract

To improvement the magnetic and frequency properties of YIG(Yttrium-Iron Garnet) in
microwave region, it is investigated that the effect of AP ions on magnetic and frequency
characteristics of YIG, using samples of basic YIG composition(YsFesOi2) added with Al:Os from 0
to 25 [mol%]). The measurment is conducted mainly for the structual properties and magnetical
properties. The structual properties is measured using SEM(Scanning Electro Microscope),
EDX(Energy-dispersive X-ray spectrometer) and XRID(X-ray diffraction equipment). The magnetical
properties is measured with B-H curve tracer and impedance analyzer.

As a result, it is confirmed that the effect of eddy current loss is minimized while maintaining
high saturation flux density of YIG, when YIG is added with 0.5 [mol%] of AlQOs3
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Fig. 1. Manufacturing process of the specimens
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Tabie 1. Purity and suppliers of the raw
materials
A B | X (%) Az 3 A
FeOs 98.0 [%] YaKuri Co.Ltd.
Y203 99.9 [%] Strem Chemiculs, Inc.
Al2O3 | 990 [%] Junsei Chemical Co. Ltd.
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Table 2. Specimen number with Al20s contents

Number of
specimen
ALOsH 7}
( O<x<25)

No. 1| No. 2{ No. 3| No. 4| No. 5

0 05 1 15 25

4 AAY AW g AAY 27, BA
QA L 7F 59 UAHATERE BEEHY] Hsd
AAXNELE FF5F FTAM &G F, FA
A x4 v 7 (Scanning  Electro Microscope;SEM, ]
SM-6400, Noran Instrument, US.A)E& ©] &3
AR AFEHL FEIFA

Azg AHe AAY L AAFFE ¥I T
#&Fe CuKad (15418[A)E Fgog & X4
3) " %) (D-MAX3 Rigaku,Japan)& ©]-43ld &
Aot old, 20 & 100 ~ 90" 2 sk

w3zt AH9 ALO:Y HME wWE FAEE
A8 ¢33l EDX (Energy-dispersive X-ray spe
ctrometer;Noran Instrument, US.A) A& 34

o,

2-2-2 M7l g2l ¥4 &Y

7
g

3% 2 B-H F4&%479 2d4dx
Fig. 2. Block diagram of B-H Curve Tracer
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Table 3. Mean grain size of the specimens

A# ¥ % |No. 1 No.2 [No. 3 |No. 4|No. 5

B Y27
[¢m]

17.65 | 1333 | 642 | 725 | 214
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Fig. 3. EDX Data with AlOs contents.



a8 4. ALOsH M g SR g X A
34

Fig. 4. X-ray diffraction of calcined powders
with Al:Os contents
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Fig. 5. X-ray diffraction of sintered specimens
with Al:0s contents
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Table 4. Magnetic physical constant for the
specimens
]
S B Nt | Noz | Nos | Nod| Nos
ERE
Bs 1073 766 383 179 -
Br 536 364 217 28.6 -
Hc 144 1.28 1.2 1.6 -
LB 537 402 166 150 -
Ms 82.206 57_.775 27.286 | 11.062 -
K 2055 | 1.444 0682 | 0277 -

* fg = 1 {kHz]l , Ha = 40 [Oe]
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