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Prediction Method of Strong Electromagnetic Radiation Field
Effect for RF Front-end Components

WEI Zipeng, FAN Lisi, ZHOU Hang, ZHAO Qiang

(School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang Hebei 050043, China)

Abstract : Through the physical and numerical modeling of RF front-end components and modules such as
limiters and low noise amplifiers, the physical process and interference and damage mechanism of high power mi-
crowave and electromagnetic pulse fields on typical devices are analyzed, and the field-line-device co-simulation of
electromagnetic radiation effects is realized, which provides technical support for the prediction of strong electro-
magnetic radiation effects in sensitive parts such as RF front-end circuit ports. The effects of microwave pulse on
bipolar transistors and low noise amplifiers are studied by theoretical analysis, ADS simulation analysis, injection
experiment and failure analysis. After detailed analysis of the experiment, it can be determined that the output
waveform of LNA changes with the increase of injection power, which is consistent with the simulation results.
The effects of different pulse parameters (including pulse width, frequency and number of pulses) and different
working states of the device on the damage power of LNA are obtained. Finally, the electrical characteristics of

semiconductor devices before and after damage are compared and analyzed.
Key words : strong electromagnetic pulse; RF front end; ADS simulation; injection experiment; effect analysis
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Tab 1  Model parameters
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Fig 1 Doping distribution map of semiconductor
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Fig 2 Low noise amplifier circuit diagram
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