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Fig. 1 Schematic diagram of the initial multilayer composite ab-

sorber unit structure
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Fig. 2 The absorption performance of the initial multilayer com-

posite absorber
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Fig. 11 Comparison of the simplified equivalent circuit model of a
bent conductor square ring multilayer composite absorber

with full-wave simulation results
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Table 1 Comparison of the performance of broadband low-
profile absorbers

srm g o W e, e
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Seigkos 1 1.35~3.5 88.6 0.097 0.158
3Lk 3 1.14~142 1703 0.091 0.099
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Design of a novel broadband low-profile multilayer

composite absorber

LI Ruodi, WAN Guobin', WEI Zihan, JIA Jiarong, WANG Mengyao

School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: [ Objective | In light of the constraints associated with conventional wave-absorbing structures, a

groundbreaking broadband low-profile multilayer composite absorber has been meticulously engineered.

[ Method ] This innovative approach incorporates square ring resistive film units, which serve to signific-

antly broaden the operational bandwidth. Additionally, it utilizes miniaturized conductor units that are predic-
ated on lumped inductance loading principles, while also optimizing various structural parameters to realize
broadband low-profile wave-absorbing capabilities. This optimization effectively contributes to a reduction in
the minimum operational frequency. [ Results ] The simulation outcomes demonstrate that the developed

composite absorber achieves an impressive electromagnetic wave absorption rate that surpasses 90% across the

frequency spectrum ranging from 3.22 to 14.63 GHz. This performance is characterized by a remarkable relat-

ive bandwidth expansion of 127.8% and a profile height measuring a mere 0.068%,. [ Conclusion ] The oper-
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ational mechanism of the absorber is thoroughly examined through the application of an equivalent circuit
model, and potential avenues for further optimization are delineated. This design offers substantial insights and
serves as a significant reference point for the advancement of broadband low-profile absorbers. Future work
will focus on substituting lumped inductors with metal meander-line structures to reduce processing complex-
ity and costs.

Key words: absorber; broadband; low-profile; resistive film; electromagnetic wave absorption; radar ab-
sorbing materials
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