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ABSTRACT

In this paper, a compensation scheme of frequency selective IQ mismatch for high-performance radar systems based on
commercial RFIC’s is proposed. Besides, an optimization model and its solution based on the dimension reduction scheme
using singular value decomposition are also proposed to design the optimal IQ mismatch compensation digital filter with
complex coefficients. The performance of the proposed method had been analyzed through experiments using the IQ
mismatch measurement and compensation system implemented on an FPGA board with a target RFIC and compared with
the previous method. The experiment result showed a performance improvement of the proposed method over the existing
one without noticeable increments in complexities. These performance analysis results showed that the limitation of using
commercial RFIC’s in high-performance radar systems due to the undesirable maximum SNR cap caused by their 1Q
mismatches could be overcome by employing the proposed method.
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Fig. 1 Component-level radar transmission system
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Fig. 2 IQ mismatch in direct upconversion architecture
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Fig. 3 Frequency dependent IQ mismatch model at Tx
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Fig. 4 Frequency dependent IQ mismatch model at Rx
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Fig. 5 Frequency dependent IQ mismatch compensation
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Fig. 6 1Q mismatch compensation at receiver side
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