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Abstract: In Near-Field (NF) applications of Ultra-High-Frequency Radio Frequency IDentification (UHF
RFID) systems, due to the structural characteristics of the microstrip tag, the traditional inter-coil mutual
impedance expression has a large error in the estimation of the mutual coupling effect such as the frequency
shift of the prediction system, and the accuracy is not enough. Firstly, based on the transformer model, the
mutual impedance expressions of the NF dense tags are derived from the perspective of radio energy
transmission. Then, the electrical parameter values are obtained indirectly by establishing the electromagnetic
simulation model combining with the NF inductance coupling tag. Finally, the derivation formula is verified
and UHF RFID NF frequency shift is studied from the perspective of environmental factors that affect the
mutual impedance between the two tags. The test results show that the derived mutual impedance expression is
applied to the frequency offset calculation with error range in 1.6~7.3 MHz when the tags’ spacing is less than
30 mm. The results provide a reference for studying the mutual coupling effect between UHF RFID NF tags

based on the mutual impedance between tags.
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