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Review and prospect of electromagnetic protection technology development

Wu Zhaofeng,  Xu Yanlin,  Liu Peiguo,  Zha Song
(College of Electronics Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: In this article, the development of strong electromagnetic protection technology is reviewed in
response to the strong electromagnetic environmental threats and protection reinforcement requirements faced by
electronic information equipment in complex electromagnetic countermeasures environments, and the development
prospects of strong electromagnetic system level comprehensive protection are proposed. Strong electromagnetic
protection is a technical means to ensure that electronic information equipment is not damaged or destroyed in a strong
electromagnetic environment. This paper analyzes the current focus and difficulties of electromagnetic protection from
the coupling pathway of electromagnetic waves, and then analyzes and summarizes the development status of front
door protection technology from three aspects: limiter technology, frequency filtering technology, and energy selection
protection technology. Finally, the new electromagnetic protection technology is prospected from two aspects of new
shielding materials and protective devices, and the system level electromagnetic protection is summarized from three
aspects of integrated front and rear door protection, integrated field and road protection, and multi domain joint
protection, which provides support for the electromagnetic protection reinforcement design of electronic information
equipment in complex electromagnetic environment.
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Table 1 Performance of typical limiters from American (CW: continuous wave; P: pulse)

product model frequency/GHz insertion loss/dB withstand power/W manufacturer
TGL2201 2~25 1.0 5 (CW) Qorvo
TGL2927-SM 2~4 0.5 200 (P) Qorvo
TGL2210-SM 0.05~6 0.7 100 (P) Qorvo
MALI-010365 2.7~3.8 0.5 100 (P) Apitech
ACLM-4851 1.0~2.0 1.0 1000 (P) Acroflex
ACLM-4601 0.5~18 1.8 200 (P) Aeroflex
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Fig.3 Simulation results of bandpass filter protection against nuclear electromagnetic pulses
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Fig. 4 Limiting filter and its time-domain response waveforms
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