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Abstract : By developing ultra-wideband (UWB) systems, there is a high demand for UWB filters with low insertion loss, wide
bandwidth, and having a planar structure which is compatible with other components of the UWB system. A microstrip
interdigital filter is a great option for designing UWB filters. However, the presence of via holes in this structure creates
difficulties in the fabrication procedure of the filter. Especially in the higher frequency band, any misalignment of the drilled
via hole with the Microstrip stubs causes large errors in the measurement results compared to the desired results. Moreover,
in this case (high-frequency designs), the line width of the stubs are very narrow, so highly precise small via holes are required
to be implemented, which increases the cost of fabrication significantly. Also, in this case, there is a risk of having fabrication
errors.  To combat this  issue,  in this  paper,  a via-less UWB microstrip filter is  proposed which is  designed based on a
modification of a conventional inter-digital bandpass filter. The novel approaches in this filter design are 1) replacement of
each via hole with a quarter-wavelength open circuit stub to avoid the complexity of manufacturing, 2) using a bend structure
to reduce the unwanted coupling effects and 3) minimising the size. Using the proposed structure, a UWB filter operating in
the frequency band of 3.9-6.6 GHz (1-dB bandwidth) is designed and fabricated. The promising results of the simulation and
measurement are presented in this paper. The selected substrate for these designs was Rogers RO4003 with a thickness of 20
mils. This is a common substrate in most of the industrial projects. The compact size of the proposed filter is highly beneficial
for applications which require a very miniature size of hardware.
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