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Design of an Automatic Antenna Impedance Matching CMOS Circuit

ZHANG Li", XU Xing
(School of Physics & Electronics , Hunan University , Changsha 410082, China)

Abstract: In order to solve the problem that the performance of impedance matching deteriorates due to the in-
sufficient precision of the inductor in miniaturized antenna impedance matching, a complementary metal-oxide—
semiconductor (CMOS) circuit for automatic antenna impedance matching is proposed. Firstly, a new impedance—-
matching method is proposed, which realizes impedance matching by adding capacitors to the input and end of the an-
tenna. Then by integrating the matched capacitors, an automatic impedance matching circuit is proposed. The main
principle is to judge the input power of the antenna through the power detection circuit and the peak detection circuit
and to change the input impedance of the antenna through the capacitor scanning circuit and the capacitor controlled
by the program. The innovation of the circuit is also reflected in removing the step of adjusting impedance matching
using a network analyzer, so as to reduce the influence of test environment change on impedance matching. The de-
sign requirements of the output impedance of the RF power amplifier are reduced. The precision of impedance match-
ing can be changed by designing the precision of matching capacitors.
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Fig.1 Equivalent impedance model of

miniaturized monopole printed antenna
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Fig.2 Matching capacitance at the ends of the antenna
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Fig.3 Matching capacitance at the input of the antenna
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Fig.4 Norton equivalent model of antenna impedance
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Fig.8 Schematic diagram of automatic

impedance matching circuit
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Fig.9 Antenna power detection circuit
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Fig.16 Variation curve of S,, with frequency for different C,
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