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Real-time measurement and automatic correction for
antenna impedance

ZHANG Guiying, DAI Yujie, ZHANG Xiaoxing, LU Yingjie
(Institute of Microelectronics, Nankai University, Tianjin 300457, China)

Abstract: A low cost and fully integrated automatic antenna impedance correction system was presented to realize the
maximum power transfer and the best link quality, which consists of two independent loops. The first loop realizes
real-time measurement and automatic correction of resistance by controlling a parallel LC tuning network, whereas the
second loop achieves automatic reactance compensation by controlling a series LC tuning network. In both loops, MOS
which are compatible with standard CMOS processing were applied as tunable elements to realize monolithic and
sequential tuning. For the first loop, besides the intermediate resistance, the sign of the intermediate reactance was also
detected as the second control criterion to enforce operation into a stable region. The performance of the proposed system
was verified for different antenna impedances. The results show that all matched impedances are clustered around the
target impedance 50 Q quickly. The insertion loss of the tuning network is less than 1.5 dB. The power improvement can
be up to 3.7 dB compared with the fixed impedance matching system.
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Fig.1 Schematic of antenna impedance automatic correction system
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Fig.3 Schematic of resistance detector
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Fig4 Control circuit for series varactor
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Fig.5 Control criteria for the second loop
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