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ABSTRACT

This thesis proposes the design of bandpass filter using asymmetric coulpled lines. The
filter provides better bandwidth comparing with the filter using symmetric coupled lines. To
improve the performance of this filter, a transmission line with high characteristic impedance is
introduced to connect between the two asymmetric coupled lines. As a result, it is found that the
filter gives sharp band rejection, but the center frequency is moved down. Therefore, to maintain
the center frequency of 2 GHz, the length of the asymmetric couplers is reduced by 50%. In
addition, it is possible to reduce the size of the filter by using an inductive load. The structure of
this inductive load consists of a symmetric coupler connected to the short-circuited stub. The
analysis shows that this inductive load provides the same function as the high impedance
transmission line in this filter. Consequently, the inductive load is used to replace the
transmission line. It is expressed the capacitive-gap at the upper area around the connections
between couplers and inductive load.

For the experiment, the bandpass filter using asymmetrically coupled line with
inductive load and capacitive-gap gives sharp band rejection and the filter’s size is more campact.
The filter has a minimum insertion loss of 1.6 dB and the bandwidth of 0.46 GHz at 12 dB or the

fractional bandwidth of the 23%. Additionally, it is found that the measurement and analysis



results of this filter are similar. However, the disadvantage of this filter is a narrow bandwidth. By
increasingthe capacitive value can improve the performance of the filter. Instead of using
capacitive-gap, the coupler line is employed. For the experiment, the second bandpass filter using
asymmetrically coupled line with inductive load and coupler line gives sharp band rejection and
wider bandwidth. Moreover, a minimum insertion loss of 1.17 dB and the bandwidth of 0.62
GHz at 15 dB or fractional bandwidth of the 31.47%. In this work, the analytical model of the
filters are achieved and the frequency responses from this model are agreed with both simulation

and measurement.



