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Influence of mixed powder on performance of isolating bandpass filter
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Abstract: The microwave dissipation mechanism of powder materials is different from that of bulk
materials. The mixed powder of non-magnetic metal and oxide show strong absorption on microwave
magnetic field. Researches which focus on the electrical conductivity and microwave magnetic absorption
characteristics of the mixed powders are carried out. Samples of the mixed powders are loaded to the
isolating bandpass filter which is achieved with magnetostatic surface wave, in order to study their effects
on the isolation and insertion loss of non-reciprocal filter. The experimental results show that: the
30%Cu+70%Cu0 mixed powder sample with conductivity of 217.435 mS/m has strong absorption on the
microwave magnetic field; after loading this mixed powder sample to the non-reciprocal filter, the insertion
loss is reduced and the isolation is significantly increased to 21.56 dB.
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Fig.1 Structure of bandpass filter
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Tablel Main structural parameters of filter(unit:mm)
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Fig.2 S parameters of simulation and experiment
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Fig.3 Comparison of magnetic absorption power of
materials with various metal copper ratios
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Table2 Conductivity of Cu+CuO powder materials in various proportions(unit: S/m)
metal copper ratio copper block 100% 70% 50% 40% 30% 20% 10%

conductivity 5.7x107 11x10°  3.6x10° 11x10°  65x10° 021  15x10*  1.8x10%
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Table3 Isolation and insertion loss Sy
metal copper ratio
item ferrite copper block
100% 70% 50% 40% 30% 20% 10%
isolation 18.46 18.20 18.70 17.87 18.33 19.0 21.56 17.95 17.88
insertion loss 2.70 3.80 3.87 3.77 3.85 3.84 3.61 2.70 2.69
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Fig.6 Comparison of isolation and insertion loss of material
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