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The dielectric filters were studied to realize high frequency filters for the
mobile communication equipments. The miniaturized filters for the mobile
station and the high-power filters for the base station were developed, and
furthermore, the measurement techniques newly developed for the dielectric filter
materials were discussed.

First, the miniaturized filters using TEM mode dielectric resonators were
devised with new structures of the filters and disign techniques. The design
method for the filters using dielectric distributed coupling lines was derived
from circuit theory and field analysis. Experimental results agreed well with
calculated values.

Second, the high-power filters using TM mode and TE mode dielectric
resonators were devised with new structures. The three channel filters and the
two antenna filters were developed considering electromagnetic and thermal
design. The performances of the filters satisfied the requirement of equipments,
and intermodulation distortion level was less than —150dBc under high-power
operation. The volume of transmitter multiplexer using TEq.; mode dielectric
channel filters and TM o mode dielectric antenna filter was 137 litre and its
stability was within 30 KHz under high power operation. Last, the measurement
methods of the design parameters were developed using dielectric resonator
methods, which were measuring errors less than £0.1 % for the relative dielectric
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constant of ceramic substrates, £0.05ppm/C for temperature coefficient of
dielectric resonators, —170dBc for minimum level of the intermodulation
distortions, and =+ 1% for the surface resistance of electrodes.
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