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Abstract

This paper presents the design results for a self-interference canceller (SIC) based on a symmetric delay-line radio frequency finite
impulse response (RF-FIR) filter with a ladder structure. The proposed SIC effectively removes self-interference signals in the receiver
caused by the low isolation of the circulator applied to the monostatic radar front end and the impedance mismatch of the antenna.
Consequently, it enhances the isolation between the transmitter and receiver. The proposed filter consists of six taps with adjustable
sizes and phases. The phase-delay values for each filter tap are implemented at a reference frequency of 3.1 GHz. The measurement
results demonstrate that the proposed SIC achieves over 25 dB suppression of self-interference signals in the frequency range of 3.05
to 3.22 GHz. When applied to a monostatic radar transceiver with an RF circulator, it exhibits isolation strength of over 50 dB in
the frequency range of 3.04 to 3.22 GHz.
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Table 1. Comparison with the previously reported works.

Ref. [6] [9] [10] |This work
Center
freq. (GHz) 24 3.15 1.5 3.1
Bandwidth
25 500 800 100
(MHz)
SIC** >)5% >22 >20 >25
Tx-Rx iso. (dB) >37 N.A >33 >45
. Coupler Ideal Ideal Ideal Real
implement
Two circulators
Methodology and RF-FIR REFIR| RE-FIR| - RE-FIR
filter filter filter
filter
Size (mm) N/A N/A | 44x37 [112.7x74.6

*Graphically estimated.
**SIC(SI canceling): Improving of Tx-Rx isolation.
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