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Analysis of the Phenomena Due to Resonant Frequency
Mismatch in RFID Systems
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Abstract

In an RFID system, it is desirable to have both the reader and the transponder tuned to the same
resonant frequency for efficient data transmission between them. Any difference in frequency will decrease
the transponder coil voltage or the internal power supply voltage and will increase the possibility of zero
modulation in the reader coil, which results in the reduction of the reading distance. In this paper, the
phenomena caused by the frequency mismatch are theoretically analyzed and mathematically modelled.
Several schemes to compensate for the frequency mismatch are also mentioned. The derived equations and
analyzed theory on the data transmission between the reader and the transponder will be helpful to the

development of RFID systems for many applications.
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Table 2. Voltage and current equations of a basic inductively coupled circuit

. V. ' Ly, _ V2
1 Zy, (sL,+Z,) Zp 2 Zo(Z/Zy)
I _Zp Ny _Zp; Zp_ Vi Vv
(&L +Zy _Zy (L +Z)  V,
\7 7, Vs (L1200, Z,, Stz Zo @iy
Zo(Z Z Z Z
Lp(LL £L __tp (41
V2 Zab(zz)Vg 212(222)11 (SL1+Zr)(Z22)V1 “Zuly
& 3. BTG AT A 54 W
Table 3. Characteristic parameters when resonant
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Table 4. Reader and transponder coil voltages when resonant frequencies

are matched
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Table 6. Characteristic parameters when resonant frequencies are not matched
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Table 7. Reader and transponder coil voltages when resonant frequencies are not matched
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Table 8. Reader and transponder coil voltage variations when resonant frequencies are not matched
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Table 9. Ratio of transponder voltage to reader voltage
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Table 10. Ratio of transponder voltage variation to reader voltage
variation
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Table 11. Ratio of transponder voltage variation to transponder voltage
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Table 12. Ratio of reader voltage variation to reader voltage
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