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Abstract

Low-pass filters play an important role in communications
systems in order to remove unwanted frequencies and reduce the
impact of interference from another systems. In recent years, due to
the increasing demand to provide a higher data range, it was necessary

to design a filter with high specifications that meet these requirements.

In this thesis, a Chebyshev low-pass filter was studied and
designed on a microstrip with type FR4, using the stepped impedance
method, at a cut-off frequency of 2.4 GHz and insertion loss of 0.1dB.
The 5™ order of filter was simulated using HFSS (High Frequency
Structure Simulator) software and the following results were obtained.
The stop-band range starts from 3.6GHz to 9.26GHz at a 15dB
suppression level. When a slot in the ground plane (DGS) is added to
the microstrip, for several cases, it is noted that the frequency
response of the filter improves, and the best case was in the center of
the chip, where the stop-band range reached 9.71GHz at 15dB
suppression level. The stop-band is 9.41GHz at a suppression level
better than 20dB. It is also noted that a second transmission zero (TZ)

appears in addition to the original.

Also, a Generalised Chebyshev low-pass filter was designed on
a microstrip with Roger RT/Duroid 5880 type using a resonator
method at a cut-off frequency of 2.4GHz and a insertion loss of 0.1dB.
The design consists of three T-shaped resonators, two of which
enhance the stop band and the third improves filter selectivity. The
results showed that the stop-band range is from 3.4GHz to 20GHz,

with a suppression level of 18dB and a insertion loss of 0.6dB, and



that the roll-off of the signal was very sharp, reaching (37.5dB/GHz).
A slot was added in the ground plane of the microstrip to improve the
suppression level of the filter, as the new suppression level reached
28dB, and the insertion loss also improved, reaching 0.55dB. It is

noted that the size of the filter was very small compared to other

filters, it reached 0.014 Agz.



