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In this paper, a novel microstrip-line ultra-wideband (UWB) bandpass filter (BPF) based on multiple-mode resonator
(MMR) is designed, analyzed and simulated. The structure of the proposed MMR is constructed by a modified triple-
mode stepped-impedance resonator (MSIR) loaded with a folded step-impedance stub (FSIS). This stub-loaded
resonator could generate two more resonate modes and two transmission zeros (TZs) simultaneously. Proposed MMR’s
dimensions are properly tuned so that the first five resonate modes of the proposed MMR are roughly allocated in the
desirable bandpass, i.e. 3.1-10.6GHz, as well as two TZs at the edge of the passband, leading to sharp roll-off. Finally,
with using aperture-backed interdigital-coupled lines for feeding, an UWB BPF with compact size, high selectivity,
good performance in-band, and wide stopbands is obtained. Simulation results are in excellent agreement with UWB
BPF ideal case.

Index Terms: Ultra-wideband (UWB), bandpass filter (BPF), multiple-mode resonator (MMR), sharp rejection skirt,
compact size.
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Fig. (1): (a) Conventional SIR. (b) folded SIR. (c) structure of
the modified SIR for using in proposed MMR.
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Fig. (2): Initial configuration of the proposed MMR under weak
coupling with input/output feed-lines.
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Fig. (3): Effect of varying (L;, W;) on the resonant modes and TZs
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Fig. (5): Comparison between insertion loss in simulation with

indoor and hand-held ideal cases. Simulation results of return loss

also illustrated.
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