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Studies on 60GHz Millimeter-Wave Wideband Bandpass Filters for Future Ultra-High
Speed Wireless Communications
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Novel microstrip multi-mode resonators with multiple transmission zeros are
proposed and used to develop compact high-performance millimeter-wave wideband bandpass filters (BPFs). A
BPF with a fractional bandwidth (FBW) of 20% at 25GHz and a BPF with a FBW of 10% at 60GHz are designed
respectively, and both BPFs realize the desired wide passband, sharp skirt property, and very wide
stopband. A rigorous synthesis theory of wideband BPFs using microstrip short-circuited stubs is proposed
and a design method of the filter using optimization method is developed. A novel wideband BPF using both
short-circuited and an open-ended stubs is also proposed to produce multiple transmission zeros in its
stopband. A BPF with a FBW of 40% is designed and fabricated, and the measured response shows the
expected excellent performance. Finally, to improve the stopband characteristics of wideband BPFs,
compact microstrip lowpass filters are proposed and their design methods are developed.
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