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Low-loss Millimeter-wave Passives on Si

S. Amakawa, K. Okada, N.Ishihara, K.Masu, Y. Uemichi, H. Hatakeyama, and T. Aizawa
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Low-loss wiring board operating at millimeter-wave band is becoming more and more important these days
because high-speed and large-data communications exceeding a few Gbps are being made available by utilizing
millimeter-wave band. We designed and fabricated millimeter-wave transmission line and band-pass filter as passive
components to be integrated on a millimeter-wave wiring board by using a copper wiring technology on silicon, and
achieved low attenuation constant « of 0.2dB/mm in the transmission line and a low insertion loss of 4.67dB with

1-dB FBW of 7.0% in the band-pass filter.
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Fig. 1. Sketch of the proposed millimeter-wave module.
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Fig. 2. Cross-sectional sketch of the micro-strip
transmission line.
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Fig. 3. Micrograph of the micro-strip transmission line.
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Fig. 4. Frequency dependence of real part of
the characteristic impedance.
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Fig. 5. Micrograph of the band-pass filter.
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Fig. 6. Transmission and reflection characteristics of the
band-pass filter - measurement and simulation.
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Fig. 7. Relationship between insertion loss and dielectric
thickness of the band-pass filter.
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