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Abstract: According to the theory of coupled resonant circuits, the design of the microstrip interdigital
filter is quite flexible. However, when the substrate thickness and the center frequency increase to a
certain value, the external quality factor Q. cannot reach the theoretical value when using the
traditional 50 Q tapped-line. In order to increase the Q. in the actual design and match the source and
load, the traditional tapped-line structure was improved to an SIR-like tapped-line, with the
combination of a 50 Q microstrip line and a narrower microstrip line. To reduce the return loss caused

by the step change of the microstrip line, the SIR-like tapped-line was improved to a gradual tapped-
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line with the combination of a 50 Q microstrip line and a narrower microstrip line. Then, taking a Ka-

band filter as an example, the microstrip interdigital filter was designed by using the SIR-like tapped-

line and the gradual tapped-line, respectively. The simulation indicates that both the Q. of the SIR-

like tapped-line and the gradual tapped-line can match the theoretical values. In addition, compared

with the filter with the SIR-like tapped-line, the return loss of the filter with a gradual tapped-line is

reduced by 8. 31 dB, and its insertion loss is reduced by 0. 16 dB. The feasibility of the proposed two

kinds of tapped-line structure improvement is verified.

Key words: Micro-Eletro-Mechanical System (MEMS); coupled resonant circuit theory; microstrip

filter; interdigital; tapped-line; structure improvement
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Fig. 4 Modeling of input / output resonators
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