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ABSTRAK 
 

Pengembangan material penyerap gelombang radar memiliki peran penting dalam 

upaya menurunkan Radar Cross Section (RCS) pada aplikasi stealth, terutama di 

rentang frekuensi 5 – 7 GHz. Struktur metamaterial berbasis Frequency Selective 

Surface (FSS) menjadi salah satu pendekatan yang menjanjikan karena dapat 

direkayasa untuk mencapai resonansi selektif dan impedance matching pada 

frekuensi target. Penelitian ini bertujuan merancang serta mengoptimasi unit cell 

FSS untuk mencapai performa penyerapan optimum pada 6 GHz, mengkaji 

pengaruh variasi geometris terhadap karakteristik elektromagnetik, serta 

memvalidasi desain melalui proses fabrikasi dan pengujian laboratorium. 

Rangkaian kegiatan penelitian meliputi perancangan unit cell berbahan patch 

tembaga dan substrat FR4, simulasi numerik menggunakan periodic boundary 

condition dan waveport excitation, optimasi dimensi resonator, fabrikasi PCB, serta 

pengujian menggunakan Vector Network Analyzer (VNA) dengan tiga konfigurasi 

pengukuran. Hasil simulasi menunjukkan resonansi pada 6,14 GHz dengan nilai 

S11 –14,68 dB, tingkat penyerapan 0,97, dan impedansi permukaan 533 Ω. 

Pengujian eksperimental memperlihatkan resonansi pada 5,82 GHz dengan S11 –

33,10 dB, absorpsi 0,99, serta impedansi 377Ω yang sesuai dengan impedansi ruang 

bebas. Perbedaan antara hasil komputasi dan pengukuran dipengaruhi oleh toleransi 

fabrikasi serta karakteristik material FR4. Secara keseluruhan, desain FSS yang 

dikembangkan menunjukkan efektivitas tinggi dalam menyerap gelombang radar 

pada pita 5 – 7 GHz dan memiliki potensi untuk diterapkan pada sistem stealth 

modern. 

Kata kunci: Metamaterial, Frequency Selective Surface (FSS), Radar Absorbing 

Material (RAM), Radar Cross Section (RCS), Stealth. 

 

 

 



 
 

xi 
 

ABSTRACT 

The development of radar-absorbing materials plays an essential role in reducing 

the Radar Cross Section (RCS) for stealth applications, particularly within the 5 – 

7 GHz frequency range. Metamaterial structures based on Frequency Selective 

Surfaces (FSS) offer a promising approach, as they can be engineered to achieve 

selective resonance and impedance matching at the target frequency. This study 

aims to design and optimize an FSS-based unit cell to obtain optimal absorption 

performance at 6 GHz, examine the influence of geometrical variations on 

electromagnetic characteristics, and validate the design through fabrication and 

laboratory measurements. The research activities include the design of a unit cell 

composed of a copper patch and FR4 substrate, numerical simulation using 

periodic boundary conditions and waveport excitation, dimensional optimization of 

the resonator, PCB fabrication, and measurement using a Vector Network Analyzer 

(VNA) under three test configurations. Simulation results show a resonance at 6.14 

GHz with an S11 value of –14.68 dB, an absorption level of 0.97, and a surface 

impedance of 533 Ω. Experimental measurements indicate a resonance at 5.82 GHz 

with S11 of –33.10 dB, an absorption of 0.99, and an impedance of 377 Ω, which 

matches the free-space impedance. The discrepancies between computational and 

experimental results are influenced by fabrication tolerances and the 

characteristics of the FR4 substrate. Overall, the developed FSS structure 

demonstrates high effectiveness in absorbing radar waves within the 5–7 GHz band 

and shows strong potential for implementation in modern stealth systems. 

Keywords: Metamaterial, Frequency Selective Surface (FSS), Radar Absorbing 

Material (RAM), Radar Cross Section (RCS), Stealth. 

 

 

 

 

 

 


