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Abstract

Microwave bandpass filters are an important part of a system
Communications, to meet the increasing demand for fast data transmission and
separation of frequency bands used in the frequency spectrum. The fifth generation
of communications meets fast data transmission by increasing the frequencies of

the used bands and increasing the bandwidth.

In this thesis, a waveguide filter is designed to pass and analyze bandwidth
at 28GHz center frequency and S00MHz bandwidth suitable for 5G base station
applications. The waveguide filter was designed for two types of waveguide filters:
the Chebyshev filter and the Generalized Chebyshev filter. The quality factor for

the resonant was 4611.

In the Chebyshev waveguide filter, two types of internal coupling techniques
were used: Post coupling and Iris coupling. The second and fourth order
Chebyshev waveguide filter was designed using the HFSS program and the results
showed that the filter meets the specifications of the fifth generation. for
communications. The post coupling achieves a higher spurious window than the

iris coupling and it was 45GHz and 40GHz, respectively.

To increase the separation between the assigned bands, a waveguide filter
was designed based on the generalized Chebyshev approximation to generate a
transmission zero below or above the passband region using cross coupling. To
achieve zero below the passband, a capacitive post was used between the first and
third resonant, but in the case of zero transmission above the passband area, it was
done using an inductive post. The results showed the ability to control the position

of the transmission zero by changing the diameter of the post.
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