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Design of Full Phase Gradient Coverage Energy Selective
Electromagnetic Protection Structure

GAI Long-jie, XU Yan-lin', ZHOU Tao, WU Zhao-feng, LIU Pei-guo
(College of Electronic Science and Technology, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract: The transmitarray antenna is a kind of antenna combining lens array and antenna, and the far-field lens
structure is mostly composed of discrete rows of phase modulation units. The transmitarray antenna has high gain character-
istics, so it is necessary to reinforce the electromagnetic protection for the electronic information system of the transmitarray
antenna. To effectively deal with the threat of high power microwave and strong electromagnetic pulse to the electronic in-
formation system, a full-phase gradient coverage energy selective structure is designed to provide electromagnetic protec-
tion for the phase modulation unit. Based on the decoupling design idea, the paper cascades the energy selective layer and
the phase modulation layer, and carries out the integrated optimization design, with simultaneous energy selection and gradi-
ent phase modulation functions. Simulation results show that the insertion loss of the energy selective phase modulation
structure is less than 2 dB at different phase modulation levels, and the shielding effectiveness is up to 35 dB. The simulated
transmissive phase coverage ranges from —63° to —486°, and is more than 360° when the length of the metal edge is in-
creased from 2.0 mm to 8.2 mm. The performance of the structural test piece is verified in a waveguide, and the measured
results show an average insertion loss of 2.07 dB, a shielding effectiveness of up to 15 dB, and a phase coverage of —76° to
—317°. Simulation and measurement results verify that the design method initially realizes the functions of energy selective
and phase modulation, which can be applied to the design of electromagnetic protective transmitarray antenna and energy se-
lective surface with gradient phase conversion requirements, and effectively guide the design of energy selective phase mod-
ulation structures in other frequency bands.

Key words: energy selective surface; phase modulation; full phase coverage; diode; shielding effectiveness; cascade
method
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