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A  B  S  T  R  A  C  T  

Frequency selective surfaces (FSSs) are spatial filters used for spectrum management in wireless systems. This talk focuses 
on a 6G base-station shared-aperture scenario, in which a bandpass FSS with a broad lower stopband is required to allow 
antennas in adjacent bands to operate within the same aperture. The central challenge is to introduce a sufficient number 
of transmission poles and zeros, which conventionally requires multilayer or three-dimensional structures. A surface-
impedance-based design method is presented to realize these poles and zeros within a single-substrate structure. The 
resulting geometry, however, contains many strongly coupled geometric parameters, each of which influences several 
design metrics simultaneously; as these metrics trade off against one another, manual tuning becomes impractical and a 
synthesis method is needed. Such synthesis is further complicated by the one-to-many problem, in which a single target 
response may correspond to multiple valid geometries. A tandem neural network (TNN)-based method is introduced to 
address this issue. A fabricated prototype exhibits a 1-dB passband of 7.18–7.89 GHz, a 20-dB lower stopband of 3.13–
6.70 GHz, and a lower-edge roll-off of 80 dB/GHz, validating the proposed design and synthesis methods. 
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