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A Bulk Micromachined Tunable Elliptic Lowpass Filter*
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" Abstract: This paper presents the analysis, designing and microfabrication of a tunable elliptic filter tuned
by adjusting the first transmission zero (FTZ). Analytical calculation indicates that the shift of FTZ can
effectively move 3dB cutoff frequency, which can be implemented with a series of bulk-micromachined
switches (binary varactor) distributed along the series resonance branch of the device. A micro-perturba-
tion method is proposed to analyse theoretically the tuning method. A 7-order stepped tunable eclipse low-
pass filter is designed with a cutoff frequency of 16 GHz. Full-wave FEA revealed a shift of about 1. 5 GHz
is achieved with the actuation of each MEMS switch and no other property variations are observed, which
demonstrates the accuracy and effectiveness of the analytical method and proves that the filter design owns
flexible tunability and excellent microwave performance, The bulk micromachining process and the initial
results of the switch are also reported.

Key words: radio frequency micro electromechanical system ( RF MEMS); tunable filter; elliptic filter;
first transmission zero; frequency shift; bulk micromachining
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