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Magnetless Nonreciprocal Bandpass Filter Using Time-modulated
Resonators

Girdhari Chaudhary!, Phanam Pech?, Samdy Saron?, and Yongchae Jeong?

LJIANT-IT Human Resource Development Center, Jeonbuk National University, Republic of Korea
2Division of Electronic and Information Engineering, Jeonbuk National University, Republic of Korea

Abstract— Nonreciprocal bandpass filter (NBPF) allows transmission of signals in specific
range of frequencies in one direction while rejecting those signals in opposite direction. The
NBPFs are crucial to modern wireless communication, radar, and medical imaging systems. The
NBPF can be employed to protect active devices from unwanted reflected signals, and prevent self-
interference in in-band full duplex systems. Traditionally, nonreciprocal circuits such as isolators
and circulators are mainly designed by using magnetic biased ferrite materials, which are costly,
bulky, and unsuitable for use with integrated circuits [1,2]. Recently, it is great interests to
design magnet-less nonreciprocal circuits with affordable technologies. Active circuits such as
transistor have attempted with goal of achieving nonreciprocal without ferrite material, however,
these approaches suffer from poor noise figure and limited power handling [3].

In this work, we proposed a magnetless microstrip line NBPF that allow a signal to travel in
only one direction using time-modulated resonators with progressive phase shift. The proposed
NBPF integrates isolator and bandpass filter within same circuit [4,5]. To achieve nonreciprocal
response, modulation signals with progressive phase shift are applied to varactors, which generate
the intermodulation (IM) products. When proper modulation parameters are employed, the
powers at IM products can constructively collected at RF carrier frequency to provide the small
forward insertion loss or destructively added up in reverse direction to provide high isolation.
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