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Analysis of inverters for coupling resonators
of monoblock dielectric band-pass filter
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Abstract

Recently, with the rapid development and demand for compactness of portable communications, the
requirement for compact and low-cost filter is increasing. One of the methods for reducing size and
cost is to use high dielectric constant and low loss dielectric material in filter. The other is new
monoblock dielectric band-pass filter (BPF) which has holes in a single dielectric body without
additional coupling elements. This structure effectively reduces the size and cost of the filters. For
previous conventional coaxial type dielectric BPF, dielectric substrates were used for coupling between
adjacent resonators and additional input and output ports were needed. Coupling between adjacent
resonators of monoblock BPF can be otained via electrode pairs. Capacitances of electrode pair
structure for coupling are intensively investigated by 3-D FEM. The BPF for PCS has been designed
to have a 30 MHz pass-bandwidth with center frequency of 1855 MHz and an attenuation pole at

below the passband using a commercial 3-D structure simulator.
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Fig. 2 Cy analysis model
(a) Equivalent circuit model
(b) Structure model
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Fig. 3 Frequency transmission characteristics

with di variations
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Fig. 4 Capacitance as a function of d;
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Fig. 5 C; analysis model
(a) Equivalent circuit model
(b) Structure model
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Fig. 6 Frequency transmission characteristics with
d» variations
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Fig. 8 Equivalent circuit of monoblock BPF
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Fig. 9 Frequency response
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