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Characteristic behavior analysis of passive intermodulation based on

normal distribution wideband signal
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Abstract: In modern wireless communication, passive intermodulation is an important factor affecting
the transmission quality of communication signals. Dual—tone intermodulation testing can effectively measure
the nonlinear characteristics of passive devices, but it is hard to accurately predict the nonlinear distortion of
devices excited by broadband signals. A method for analyzing the Passive Intermodulation characteristics of
RF connectors with broadband signal excitation is proposed. Through the dual-tone intermodulation test, the
passive nonlinear transmission mathematical models of RF connectors are derived. An equivalent broadband
signal considering normal distribution is provided as the excitation source to the connectors. Mathematical
calculation results of the proposed model show that the broadband Passive Intermodulation power distribution
is the same as the broadband signal power distribution. The bandwidth of the nth—order broadband Passive
Intermodulation is n times that of the original broadband signal. It is observed that the power of Passive
Intermodulation products with broadband signal excitation are higher than that of the dual-tone signal. Thus,
the signal to noise ratio decreases, indicating that the PIM interference induced by the broadband signal in
the transmission process is more serious compared with that induced by two Continue Wave(CW) signals.
Simulations are conducted by importing the proposed broadband signal and nonlinear transfer function to an
equivalent circuit. The simulation results show good consistency to the theoretical calculation, which proves
the effectiveness of this analysis method.
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Tablel Test results of N, BNC, SMA connectors

type of connector N BNC SMA
third-order Passive Intermodulation/dBm -76.98 -75.29 -72.69
fifth—order Passive Intermodulation/dBm -97.29 -97.51 -93.00
seventh—order Passive Intermodulation/dBm -116.17 -115.84 -110.18
contact resistance/m<Q 0.41 1.43 1.56
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Table2 Nonlinear model coefficients of each connector
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Table3 Simulation parameters setting of mathematical model signal

coefficient N BNC SMA parameter value
a, 2 446 699 641 input power P/dBm 43
a, 8.959 5%10712 1206 7x10°" 1,540 9x10°" central frequency f,/MHz 920
} i i i, central frequency f,/MHz 961
as 1.573 9x10 1.142 3x10 3.989 6x10 bandwidth B/MHz 20/40
4 5.023 9x10™ 5218 4x107 1.001 2x107" frequency interval d/MHz 12
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Fig.6 Spectrum of Passive Intermodulation products with different bandwidths and frequency intervals
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Fig.11 Simulation of Passive Intermodulation of wideband signal
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