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Abstract—This article considers the design of thin stripline (1 mm) bandpass filters in the centimeter
band, which contain dielectrics with different relative permittivity €,. This includes the choice of the
resonators, the dielectric material, the preliminary assessment of resonators’ unloaded quality factors and
taking into account the features of the frequency response curve of the filter. It was found, that the
passband width of the thin comb filters with A/4 resonators and array-type filters with A/2 resonators
cannot exceed 6% for any values of €, and the length of resonators of at least 2 mm. The array-type filters
with resonators of half-wave type and with alternating signs of the coupling factors between resonators
were proposed. Under certain additional conditions, the attenuation poles appear in such filters, resulting
in improved selectivity. The results of computer modelling of the frequency response curve of thin filters
of cm band are presented. They are compared to the frequency response of other filters. The data obtained
from computer modelling showed good correspondence with the experimental data.
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INTRODUCTION

The passband filters are the core part of the radiotechnical equipment in the superhigh frequency (SHF)
range [1,2]. Compact filters are the most popular. Such filters include the surface-acoustic-wave filter (SAW
filter) [3], the filters using dielectric coaxial resonators [2], the mono?block ceramic filters with a number of
resonance holes [4]. The high-tech companies in the world produce large quantities of these filters.
Microstrip filters also deserve the attention [5—7]. The sizes of the microstrip filters can be quite compact if
the thickness of the dielectric substrate is h, and the metal patch is above the ground plane at the distance of
h...2h [6].

Filters commonly have frequency limitations. For example, the operating frequency range of the SAW
filters is limited by 2.7 GHz [8]. Therefore, they cannot be used in the centimeter frequency band. The other
mentioned filters, such as filters using dielectric coaxial resonators and mono-block ceramic filters, use the
microwave ceramics with the high value of relative permittivity ¢,. Thus, they are only used in the lower
frequency part of the centimeter band up to 6 GHz inclusive [9].

The microstrip filters can use the insulative substrate of different values of €, = 2—100. This allows to use
such filters in the entire centimeter band. The bandpass filters on symmetric striplines (stripline filters) [2]
can also use dielectrics with different values of ¢, and can be used in the frequency range from 3 to 30 GHz.
The stripline resonators have higher unloaded quality factor O, compared to the microstrip resonators [10].
The stripline design does not require additional shielding. These are some advantages of the stripline filters
over the microstrip ones.

The filter design is based on the knowledge about coupling factors between the resonators and the ability
to control them. The research works about the coupling coefficients of the stripline quarter-wave [11] and
half-wave [12] resonators, which are placed in parallel without the mutual displacement, have allowed to
create the prototypes of the compact stripline comb and array-type filters. According to the results, the
values of K increase as the relative permittivity of the strip lines ¢, and their thickness b increase. The results
were obtained in the decimeter frequency band, which is limited by 3 GHz.

The use of the thin stripline designs in the centimeter band holds a great practical interest, which
corresponds to the general trend of the miniaturization of the microwave filters. Which coupling factors will
be between the thin stripline resonators in the centimeter frequency band at different values of €,? What
should be the characteristics of the bandpass filter for values of X, if they are high enough for the filter
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