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Abstract

Filters are considered one of the most important parts in
wireless communication systems. The demand for developing filters
has increased in recent years due to the development in
communication systems and the speed of new technologies. One of
the new technologies in the telecommunications system is the (4G)
service, and that the emergence of any new technology in the
telecommunications system increases the demand for the use of the
current frequency band or a new frequency band allocation is made,
which leads to a range of contiguous frequencies that are very close to
each other.

It uses different types of filters are used including low-pass filter,
high-pass filter, Band-pass filter, and Band-stop filter. In
telecommunication systems, a Band-pass filter is used in a specific
bandwidth according to the application used.

Band-pass filter with a center frequency of (1.8GHz) was designed
and implemented, which is the frequency that was adopted in the
fourth-generation technology that was launched in Iraq with an upper
cut-off frequency (1.85GHz) and a lower cutoff frequency (1.75GHz)
and I used the (ADS) program to process simulation The message was
divided into two main parts:

The first section is the design of the Band-pass filter using the lumped
elements of ripple (0.5dB) and (0.1dB), and then the process of
converting the designed filter into transmission lines using the
parallel-coupled line that is implemented using the microstrip and this
is done by a full derivation process for the conversion process. To
access the equations used to calculate the even pattern (Z¢.) and the
odd pattern (Z,,), as well as calculating the tolerance coefficients (Jn)
and conducting the measurement process for the coefficients (S),
which include insertion loss (S,;) and return loss (Si;).

The second section included the process of implementing the filter
designed using FR4 Lossy substrate with a dielectric constant of (4.3)
and thickness (1.6 mm) and measurement of (S) parameters.



A comparison was made between the simulation results and the
practical results of the band-pass filter designed by the ripple (0.5dB)
and (0.1dB) parallel-coupled line method. The practical results
showed a good agreement with the simulation results, especially at
ripple (0.1dB). The simulation results at frequency (1.8GHz) were for
insertion loss (S,;=-1.831dB) and return loss (S;,=-23.124dB), and for
the measured results at frequency (1.8GHz) were for insertion loss
(S,,=-6.920dB) and return loss (S;;=-9.2dB)
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