B gk > S B 0 K % o3 L 72 GHz W1 ERGEMIUAORM S 83

BATER
B Technical Data

B2 BINR % T8 U 7-GHZS M | EREGERIR A D
FE
ST R B

Development of GHz-band Electromagnetic Wave Absorbers Filled
with Soft Magnetic Metal Powder

Ryosuke NAGASE, Akihiko SAITO and Yu NAKAMA

Synopsis

As high-frequency electronic devices become increasingly compact and integrated, managing electromagnetic interference
(EMI) has become a critical problem. This study investigates the use of soft magnetic metal powder DAP410L in developing
electromagnetic wave absorbers. Compared to other fillers such as DAP316L, iron, and DAP410L, the composition with DAP410L
demonstrates superior GHz-band absorption due to its high magnetic loss.

Theoretical calculation results show that composite sheets containing DAP410L achieve significant attenuation, with transmission
attenuation reaching —44 dB. Additionally, the material has been successfully applied to injection-molded thermoplastic pellets,

enabling EMI suppression in automotive radar housings.
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Table 1. Applications and wavelengths for each frequency.

('gﬁ‘l‘) Applications Waxe(lr(;:-]rr}%ths
1 Personal computer 300
5 Mobile phone 60
10 Mobile phone 30
20 Base station amplifier 15
o4 Mllllm(&éﬁ{ovr\;]%vtﬁléidar for 192
28 Local 5G network 10.7
40 Base station amplifier 7
60 Wireless gigabit 5
77 Millimeter-wave radar for 4

automobiles
100 Base station amplifier 3
Metal case Noise suppress.ion sheet
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Fig. 1. Automotive millimeter wave radar housing
and noise suppression sheet.
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Fig. 2. Methods for suppressing electromagnetic waves.
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Table 2. Comparison of powder fillers.

Filler DAP410L | Fe powder | DAP316L
Chemical Fe Nli:(1a3
composition Cr13 Pure Fe Cri7
[mass%] Si1 Mo 2.5
Filler content
[vol.%] 28.8 24.4 24.5
Particle size
[ 1m] 6.6 71 9.9
Corrosion
resistance Good Poor Good
P [kW/m?] 55 55 15
a [dB/100mm] -28 -25 -8

*P: Electromagnetic wave absorption energy

*a : Transmission attenuation
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Fig. 3. Transmission attenuation vs. absorption energy
at 24 GHz.
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Fig. 4. Magnetic loss and dielectric loss of composite
sheet.
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Fig. 5. Model for the theoretical calculation.
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Fig. 7. Calculated and measured S,;. (a) Without
sheet sample; (b) with sheet sample (1.5 mm
thick, 28 vol% filler).
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Fig. 8. Heat resistance vs. relative price of various resins.
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Fig. 9. Injection molding pellets for electromagnetic
wave absorbers and injection molding sample.
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Fig. 10. Transmission attenuation at 60-90 GHz band.
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Fig. 11. Two-color injection molding sample.
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