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Abstract

Filters are a major element of telecommunications systems,
especially in the increasingly congested spectrum. Cellular communications
have grown rapidly in recent years. This has caused strict filter performance
requirements and commercial pressures for low cost, compact size, and
speedy response. This thesis investigates and implements filter theory to

generate optimal coaxial bandpass filter performance.

This thesis includes an explanation of how to transform the derived
mathematical findings into the physical structure of a filter, and a filter has
been built and simulated according to specifications using a simulation

program high-frequency structure simulator (HFSS).

The coupling between adjacent resonators is realized by creating an
iris opening between the resonators, the amount of coupling controlled using
tuning screws, whereas external coupling is accomplished by using a probe
rod or capacitive disc. Four filter models are designed and simulated, as
following, the first and second filter models are a 3rd, and 6" order
Chebyshev bandpass filter with an operating frequency of 4.8 GHz, and a
bandwidth of 80MHz. The result shows low passband losses (0.4dB), a
relatively small cavity size relative to the frequency used (25%25x16)mm, a
high Q-factor (4000), spurious windows (2.1) that meet the requirements of
5@ base station applications. As clear in the results, the roll-off sharpness in
the frequency response of the sixth-order filter was greater than that of the 3™
order filter. The filter selectivity can be increased and this is done in the third
model of the Chebyshev bandpass filter of the 6™ order with an operating
frequency of 4.8 GHz, and a bandwidth of 80 MHz is designed, and to achieve
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this cross-coupling is made coupling between non-adjacent resonators to add
transmission zeros and control the location of zeros. The last filter model is
designed as a 6™ order Chebyshev bandpass filter with an operating frequency
of 4.8 GHz, and a bandwidth of 80MHz using a stepped impedance resonator.
A different impedance ratio is used to improve the spurious performance of a
coaxial cavity filter. The results showed the improvement of the spurious

window, and a clean response was obtained.
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