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MMIC Transversal Filter using Multiple-Coupled-Line
Directional Couplers
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Abstract

There are critical drawbacks in fabricating MMIC transversal filters because the length of the conventional
transversal filter structure is much longer than the width. In order to solve this structural problem, a transversal filter
using multiple-coupled-line directional couplers which can achieve tight coupling is proposed. The length of the
proposed transversal filter can be made short using multiple-coupled-line couplers so that the structure of the proposed
filter is applicable to MMIC technology. Because of the dielectric and conductor losses, the excited signal at the input
port becomes smaller when it progresses through each directional coupler. Therefore, the strength of the coupled signals
at the latter directional couplers becomes smaller than the designed one and this, in turn, gives rise to performance
aggravation. A modified coupling coefficient formula to prevent frequency characteristic degradation is introduced. The
proposed filter structure and the design method are verified by the calculated result and 3D full-wave analysis.
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Fig. 1. Block diagram of a transversal filter.
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Fig. 4. Half-wavelength multiple-coupled-line directional
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