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The electromagnetic (EM) wave absorption characteristics of multi-stacked magnetic ceramic absorber-epoxy composites were
studied. First, the M-type hexaferrite SrFe, »,Co,Ti,O19 (x = 1.1, 1.2, 1.3) powders having differrent maximum absorption frequencies
were synthesized, and 10 wt% epoxy was mixed and pressed to prepare toroidal-shaped composites. The reflection loss (RL) spectra
were obtained by direct S11 measurement and calculation from the permittivities (&', &) and permeabilities (u/, 1) spectra. The
maximum absorption performances, that is, the minimum RL value, satisfies RL <—-30 dB for all the 3 samples and the frequencies at
minimum RL points (frymin) of the x=1.1, 1.2, and 1.3 composites were 13.5, 9.7, and 6.5 GHz, respectively. Three samples were
stacked in various stacking orders of ABC, ACB, BAC, BCA, CAB, and CBA to obtain RL spectra according to the stacking
sequence. The RL spectra according to the stacked order were not significantly different from each other. The measured RL spectra of
these stacked samples were well fitted with the RL spectra calculated using the volume averaged &', ", 4/, 1" values of the A, B, and
C samples. Next, RL spectra were measured with changing the stacking order of Lag;Sro;MnO; (LSMO) powder-epoxy (10 wt%)
sample and SrFe;, »,Co,Ti 019 (x = 1.25). Because LSMO is conductive, the LSMO-epoxy composite has much higher &', £ in the
entire measurement frequency band than the insulating hexaferrite composites. The RL spectrum showed a large difference according
to the stacking order of the two layers. When hexaferrite is positioned on the side where EM wave was irradiated, much better EM
absorption characteristics could be obtained in a wide band, because LSMO layer highly reflects EM wave in a wide frequency range
due to its large &, £
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Fig. 3. (a)~(d) SEM images of SrFe;; ,,Co,Ti,Oy9 (x = 1.1, 1.2, 1.3) and (b) Lay 7Sto;MnO; powders.
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Fig. 4. (a, b) Complex permittivity (&, £") and (c, d) complex permeability (s, 1) spectra (0.1 << 18 GHz) of SrFe;,,,Co,Ti,O19 (x=1.1, 1.2,
1.3) hexaferrites and Lay 7Sro3MnO; powder-epoxy composites, respectively.
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Table I. Minimum RLs (RL,,;,), frequencies and thicknesses at the RL,,;, points (fz;»in) obtained by calculation and measurements for the

SFCTO samples (x =1.3, 1.2, and 1.1)

Sample Calculated Measured
LD RL,, (dB) fr (GHz) dpy (mm) RL,, (dB) fro (GHz) dp, (mm)
A 13 -35.8 6.68 3.10 -30.2 7.08 3.10
B 12 —44.8 9.77 1.99 304 9.20 1.99
C 1.1 -30.1 13.5 1.48 -295 13.8 1.48
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