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Design of a Filtering Power Divider With Reciprocal and Non-Reciprocal
Responses Using Spatiotemporal Modulation
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Abstract

This paper presents the design of a multifunctional filtering power divider (FPD) that integrates the functions of a filter, power
divider, and isolator within a single circuit. The proposed FPD provides a reciprocal filtering power response (i.e. | Sy | = |Sp |)
between ports 2 and 1 while offering filtering isolator functionality (i.e. | S5 | # [Si3|) between ports 3 and 1. The isolator
functionality between ports 3 and 1 was achieved by modulating the resonators with a progressive phase-shift sinusoidal modulation
signal. In contrast, a reciprocal response was achieved between ports 2 and 1 owing to the absence of a progressive phase modulation
signal to the resonators. For the experimental validation, a microstrip-line FPD with an equal power-division ratio was designed and
fabricated. Experiment results showed that the forward transmission insertion loss (i.e. | Sy | = [ Sy [and |83 ) was 495 dB,
whereas the reverse isolation ( | Sj3 | ) exceeded 25 dB. The impedance matching of the input and output ports exceeded 12 dB.
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