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Abstract: In this paper, a A/4 hairpin resonator is applied to reduce the size of planar resonators for
a 2.4 GHz Band LTCC MLC bandpass filter. The A/4 hairpin resonator operates as stepped impedance
resonator (SIR) without changing the width of the planar resonator. It is composed of two sections those
are parallel coupled line and transmission line. The characteristic impedance of two sections is different
each other. The design formulas of the bandpass filter using the coupling element at the arbitrary position
are derived from even and odd-mode analysis. The formulas can take account of the arbitrary coupling
of lumped and/or distributed resonators. The advantage of this filter is its abilities to change freely the
coupling structure between two resonators. Experimental bandpass filters for 2.4 GHz Band are
implemented and their performances are shown.
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Fig. 1. (a) Structure of LTCC MLC bandpass filter using A/4 hairpin resonators, (b) Equivalent circuit.
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Fig. 2. (a) 2-port parallel-coupled lines, (b) T equivalent
circuit.
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Fig. 3. (2) End point coupling between parallel-coupled
lines, (b) Mid point coupling between parallel-
coupled lines.
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Fig. 4. (a) Equivalent circuit of LTCC MLC bandpass filters including m equivalent circuit, (b) Equivalent circuit with

an inverter composed of two elements, C;, and Y.
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Fig. 5. Simulated and measured frequency response.
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