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Design of Frequency Selective Rasorber Applicable to Domestic 5G
Communication Environments
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Abstract

In this paper, a frequency-selective rasorber (FSR) with absorptive-transmissive-absorptive (A-T-A) characteristics is proposed for the
domestic 5G frequency band that absorbs out-of-band signals. The proposed FSR consists of a lossy frequency-selective surface (FSS)
incorporating resistive elements within a square-ring patch configuration, a lossless FSS formed by adding a square patch structure to
a lattice structure, and an air layer that provides impedance matching between the two FSS structures. Simulation results show a
transmission loss of —1.04 dB at 3.59 GHz and a —3 dB operating bandwidth of 420 MHz (3.44~3.86 GHz). To verify the
performance of the proposed structure, a 20x20 array with an overall size of 500x500 mm” was fabricated, and its actual performance
was evaluated using a free-space measurement method. The measured results show a transmission loss of —1.18 dB at 3.64 GHz, and
a —3 dB operating bandwidth of 390 MHz (3.43~3.82 GHz) was confirmed.
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Fig. 1. Proposed frequency selective rasorber structure.
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Table 1. Design parameters of proposed FSR.

Parameter Value (mm) Parameter Value (mm)
P 25.0 w 39
Iy 18.0 g 0.2
I 20.0 ti 1.0
I3 15.8 ) 1.0
1 16.8 Air 15.0
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(a) Lossy FSS simulation results
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Fig. 2. Simulation results of lossy FSS and lossless FSS.
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Fig. 3. Simulation results of proposed FSR structure.
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Fig. 4. Fabricated FSR structure and measurement results.
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Table 2. Comparision table of FSR performance.

Ref A-T | Pass band | FBW | Periodicity | Thickness
properties|  (IL) %) | O M) | (A, M)
6.52 GHz
[5]| AT (—022 dB) 1039 | 0957 AL | 0125 AL
5.99 GHz
[6] | T-A (~178 dB) 604 | 0287 Ay | 0.287 Ay
2.1. GHz,
[8] | T-A-T | 8.8 GHz 69.1 0.026 Ay | 0.09 A
(—1.5 dB)
11.7 GHz,
(—1.0dB) | 957
[9] |A-T-A-T 16 GHz 147 0.015 Ay | 0.08 AL
(—0.7 dB)
6.74 GHz | 516
[10]| A-T-A (—245 dB)| 372 0449 A1 | 0254 Ar
6.3 GHz 91.4
[117] A-T-A (—06 dB)| 319 0.504 Ar | 0.231 Ar
103 GHz | 793
[12]| A-T-A (—03 dB)| 20.1 0515 Ar | 0.24 Ar
This 3.59 GHz | 434
work A-T-A (—1.18 dB)| 202 0295 Ar | 0.177 Ar
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