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ABSTRAK

Rancang Bangun Antena Mikrostrip Dual-band dengan Teknik Dua Takikan
Persegi Panjang Dan Metode Proximity Coupling Untuk Aplikasi Receiver dan

Transmiter pada Sistem Komunikasi Satelit C-band

Qolibu Rozak Al Tain

Sistem komunikasi satelit pita C-Band membutuhkan antena yang mampu beroperasi pada dua
frekuensi berbeda secara simultan untuk fungsi receiver dan transmitter. Penelitian ini merancang
antena mikrostrip dual-band single element menggunakan teknik dua takikan persegi panjang pada
patch dengan metode proximity coupling, ditargetkan bekerja pada 3,88 GHz (Rx) dan 6,3 GHz (Tx).
Antena menggunakan substrat FR-4 (&, = 4,3 pada simulasi; 4,0 pada fabrikasi, h = 1,6 mm) dengan
ground plane 40 x 40 mm; dua takikan ditempatkan di bagian bawah patch untuk menghasilkan
resonansi ganda. Simulasi menggunakan CST Studio Suite menghasilkan frekuensi resonansi 3,884
GHz dan 6,304 GHz, return loss —22,33 dB dan —19,09 dB, VSWR 1,17 dan 1,25, bandwidth —10
dB sebesar 209 MHz dan 221 MHz, serta gain 4,5 dBi dan 2 dBi. Hasil pengukuran prototipe
menunjukkan pergeseran frekuensi menjadi 4,015 GHz dan 6,367 GHz akibat perbedaan
permitivitas substrat aktual, dengan return loss —18,55 dB dan —17,65 dB, VSWR 1,27 dan 1,30,
serta bandwidth meningkat menjadi 238 MHz dan 308 MHz. Hasil ini menunjukkan antena dual-
band dengan dua takikan layak diterapkan sebagai antena ground terminal pada sistem komunikasi
satelit C-Band.

Kata kunci: antena mikrostrip, dual-band, dua takikan, proximity coupling, komunikasi satelit, C-

Band, receiver, transmitter
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ABSTRACT

Design and Implementation of a Dual-Band Microstrip Antenna Using Dual
Rectangular-Notch Technique and Proximity Coupling Method for Receiver

and Transmitter Applications in C-Band Satellite Communication Systems

Qolibu Rozak Al Tain

C-Band satellite communication systems require an antenna capable of operating simultaneously at
two distinct frequencies for the receiver and transmitter functions. This study designs a single-
element dual-band microstrip antenna using a dual rectangular-notch technique combined with
proximity coupling feeding, targeted to operate at 3.88 GHz (Rx) and 6.3 GHz (Tx). The antenna
uses an FR-4 substrate (g, = 4.3 in simulation; 4.0 in fabrication, h = 1.6 mm) with a 40 % 40 mm
ground plane; two notches are placed at the bottom edge of the patch to generate dual-band
resonance. Simulation in CST Studio Suite yielded resonant frequencies of 3.884 GHz and 6.304
GHz, with return losses of —22.33 dB and —19.09 dB, VSWR of 1.17 and 1.25, —10 dB bandwidths
of 209 MHz and 221 MHz, and gains of 4.5 dBi and 2 dBi. Measurement of the fabricated prototype
showed a frequency shift to 4.015 GHz and 6.367 GHz due to differences in the actual substrate
permittivity, with return losses of —18.55 dB and —17.65 dB, VSWR of 1.27 and 1.30, and bandwidths
increasing to 238 MHz and 308 MHz. These results demonstrate that the proposed dual-notch dual-
band antenna is a viable candidate for ground-terminal applications in C-Band satellite
communication systems.

Keywords: microstrip antenna, dual-band, dual notch, proximity coupling, satellite communication,

C-Band, receiver, transmitter
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