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Algorithm and Implementation of Novel 1Q Imbalance Correction for
Wideband Transmitter

MA Yanan, TANG Xiaofeng, ZHENG Yi, WEN Yi
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Abstract; Compared with traditional superheterodyne transmitters, a zero-IF transceiver has the characteristics of simple

(Tian’ao Measurement & Control Technology Co. , Ltd. , Chengdu

circuit structure, high integration, low power consumption, and low cost, which is more suitable for communication scenari-
os with high frequency spectrum utilization. At present, the inconsistent components of zero-IF receivers cause 1Q imbalance
at the RF end, which greatly affects the performance of the system. To solve the above issue, a new 1Q imbalance pre-cor-
rection method is proposed, and experimental verification is conducted on narrowband and broadband transmission systems.
Based on the analysis of the imbalance principle, the signal training and output signal autocorrelation technology is used to
find out the minimum amplitude of a specific frequency using the spectrum of the receiving end and obtain the corresponding
compensation parameters. Substituting parameters into the pre compensation module function to achieve pre-correction of the
output signal. Experimental results show that the new I1Q imbalance pre-correction method can effectively improve the image
rejection ratio (IRR) of the tone signal to 50. 5 dB, the EVM of wideband QPSK signal decreases to 20. 72% without correc-
tion, and the SNR improves to 13. 67 dB. The results show that without training pilots, the new 1Q imbalance method has
superiority in narrowband and wideband signals, which greatly improves the system performance.

Keywords: 1Q imbalance; wideband transmitter; 1Q correction; pre-correction; autocorrelation
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