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ABSTRAK 
 

Antena mikrostrip merupakan antena paling banyak digunakan pada saat ini 

dengan karakteristik mekanik pada tiga komponen utama patch,substrat dan  

ground. Dan juga dalam fleksibilitas pada parameternya elektromagnetik(pola 

radiasi, gain , impedance, polarisasi). Pada perancangan ini mengunnakan 

software HFSS Electromagnetic 18.0 bertujuan untuk mempelajari patch antena 

mikrostrip dengan meng aplikasikan pada bentuk silinder baik secara single patch 

dan juga array untuk aplikasi pemancar frekuensi 2,4 permukaan silinder . Design 

,simulasi, optimasi , fabrikasi dan pengukuran susunan 4 elemen patch mikrostrip 

pada frekuensi 2,4 Ghz dengan bahan yang digunanakan substrat adalah 

RT/Duroid 5880. Hasil pengukuran mendekati kesesuian yang dengan simulasi 

yaitu pada simulasi return loss yang di hasilkan pada frekuens 2,415Ghz sebesar -

24,03dB sedangkan pada pengukuran return loss sebesar -27,54dB pada frekuensi 

2,46Ghz. Hasil ini menunjutkan pergeser sebesar 60 Mhz. Konsep ini dapat 

digunakan pada  banyak sector dengan penyesuaian pada ukuran silinder. 

Kata Kunci : Frequency 2,4Ghz, Microstrip, Antena, RT/Duroid 5880,Mikrostrip 

Silinder 
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ABSTRACT 

 
Microstrip antenas are the most widely used antenas today with mechanical 

characteristics in the three main components of patch, substrate and ground. And 

also in flexibility in its electromagnetic parameters (radiation pattern, gain, 

impedance, polarization). In this design using HFSS Electromagnetic suite 18.0 

software aims to study the microtrip patch antena by applying it to a cylindrical 

shape both single patches and also arrays for 2.4 cylinder surface frequency 

transmitter applications. Design, simulation, optimization, fabrication and 

measurement of the arrangement of 4 microstrip patch elements at a frequency of 

2.4 Ghz with the material used by the substrate is RT / Duroid 5880. -24.03dB 

while the measurement of return loss is -27.54dB at a frequency of 2.46GHz. 

These results indicate a shift of 60 Mhz. This concept can be applied to many 

sectors by adjusting the cylinder size. 

Keywords: 2.4 GHz frequency, Microstrip, Antena, RT / Duroid 5880, Mikrostrip 

Silinder,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://mercubuana.ac.id/



 

 

vii 
 

DAFTAR ISI 

 
HALAMAN PENGESAHAN ...........................................................................    ii 

HALAMAN PERNYATAAN ...........................................................................   iii 

KATA PENGANTAR .......................................................................................   iv 

ABSTRAK .........................................................................................................   v 

ABSTRACT ........................................................................................................  vi 

DAFTAR ISI ...................................................................................................... vii 

DAFTAR GAMBAR .........................................................................................  ix 

DAFTAR TABEL .............................................................................................  x 

BAB I PENDAHULUAN ..................................................................................     1 

 1.1 Latar Belakang .............................................................................     1 

     1.2 Rumusan Masalah ........................................................................     2 

     1.3 Tujuan dan Manfaat Penelitian ....................................................     2 

     1.4 Batasan Masalah...........................................................................     3 

     1.5 Metodologi Penelitian ..................................................................     3 

     1.6 Sistematika Penulisan...................................................................     4 

BAB II LANDASAN TEORI ........................................................................     6 

2.1.   Studi Literatur ............................................................................     6 

 2.1.1   Literatur 1 (Jurnal 1) .........................................................     6 

 2.1.2   Literatur 2 (Jurnal 2) .........................................................     7 

 2.1.3   Literatur 3 (Jurnal 3) .........................................................     8 

 2.1.4   Literatur 4 (Jurnal 4) .........................................................     9 

 2.1.5   Literatur 5 (Jurnal 5) .........................................................   10 

 2.1.6   Literatur 6 (Jurnal 6) .........................................................   11 

 2.1.7   Literatur 7 (Jurnal 7) .........................................................   12 

 2.1.8   Literatur 8 (Jurnal 8) .........................................................   13 

 2.1.9   Literatur 9 (Jurnal 9) .........................................................   14 

 2.1.10 Literatur 10 (Jurnal 10) .....................................................   15 

2.2.   Antena Mikrostrip .....................................................................   19 

2.3.   Antena Mikrostrip Patch Rectangular .......................................   20 

http://mercubuana.ac.id/



 

 

viii 
 

 2.3.1   Substrat Antena Mikrostrip ..................................................   22 

 2.3.2   Ground Plane Antena Mikrostip ...........................................   22 

2.4.   Antena Array .............................................................................   22 

2.5.   Parameter Antena ......................................................................   22 

 2.5.1   Voltage Standing Wave Radio (VSWR) ...............................   23 

 2.5.2   Return Loss ........................................................................   24 

 2.5.3   Bandwidth ..........................................................................   24 

 2.5.4   Input Impedansi ..................................................................   25 

 2.5.5   Polaradiasi ........................................................................   25 

 2.5.6   Polarisasi ............................................................................   26 

 2.5.7   Gain ..................................................................................   27 

 2.5.8   Keterarahan (Directivity) ................................................   27 

2.6.   Impedansi Antena Mikrostrip ....................................................   28 

2.7.   Antena Patch Mikrostrip Silinder..............................................   30 

2.8   ISM Band ....................................................................................   31 

2.9   Simulasi Ansoft HFSS v18.0 ......................................................   31 

 

BAB III ANALISA DAN PERANCANGAN SISTEM ................................   32 

3.1.  Diagram Alir .............................................................................   32 

3.2.  Karakteristik antena Mikrostrip patch  .....................................   33 

3.3.  Perancangan Dimensi Patch Antena .........................................   34 

3.4.  Perancangan Single patch .........................................................   38 

3.5.  Perancangan Antena Mikrostrip Array 1x4 patch .....................   40 

 3.5.1   Hasil Simulasi Return loss .............................................   42 

 3.5.2   Hasil Simulasi VSWR ....................................................   43 

 3.5.3   Hasil Optimasi Impedansi ..............................................   44 

 3.5.4   Polaradiasi ......................................................................   44 

3.6. Perancangan Antena Mikrostrip Arrat 1x4 dipermukaan   

  Silinder .....................................................................................   46 

3.7. Hasil Simulasi Antena Mikrostrip Array 1x4 di permukaan 

silinder .......................................................................................   47 

http://mercubuana.ac.id/



 

 

ix 
 

 3.7.1   Hasil Simulasi Rentan Frekuensi Menjadi Bandwidth ..   49 

 3.7.2   Hasil Simulasi VSWR ....................................................   49 

 3.7.3   Hasil Simulasi Impedance ..............................................   50 

 3.7.4   Polaradiasi ......................................................................   50 

3.8. Bahan Antena ............................................................................   51 

 3.8.1   Teknik Pembuatan ..........................................................   51 

BAB IV DATA DAN ANALISA ....................................................................   53 

4.1. Pengukuran VSWR,Return loss dan Impedansi Inputan ..........   53 

 4.1.1   Hasil PengukuranVSWR .......................................................   54 

 4.1.2   Hasil Pengukuran Return Loss ...........................................   55 

 4.1.3   Hasil Pengukuran Impedansi  ...............................................   56 

4.2. Pengukuran Pola Radiasi dan Gain ...........................................   58 

 4.2.1   Hasil  Pengukuran Polaradiasi ...........................................   59 

4.3. Perbandingan Hasil Simulasi dangan Hasil Pengukuran ..........   61 

BAB V KESIMPULAN DAN SARAN .........................................................   63 

5.1.   Kesimpulan ................................................................................   63 

5.2.   Saran ..........................................................................................   64 

DAFTAR PUSTAKA ........................................................................................   65 

LAMPIRAN .......................................................................................................   67 

 

 

 

 

 

 

 

 

 

http://mercubuana.ac.id/



 

 

x 
 

DAFTAR GAMBAR 

 
Gambar 2.1 Wraparound Antena      7 

Gambar 2.2 Mikrostrip silinder      8 

Gambar 2.3 Antena Konformal Slot Silang     9 

Gambar 2.4 Antena Mikrostrip diatas Silinder Logam    10 

Gambar 2.5 Dua Elemen Mikrostrip Antena Array    11 

Gambar 2.6 a sebelum dilengkungkan dan Setelah di lengkungkan    12 

Gambar 2.7 Hasil Optimasi Simulasi    13 

Gambar 2.8 Rectangular microstrip patch antena arrays design    14 

Gambar 2.9 Design Awal Antena    14 

Gambar 2.10 Simulasi Antena 4 patch array    15 

Gambar 2.11 Struktur Antena Mikrostrip    19 

Gambar 2.12 Antena Mikrostrip Patch Rectangular    20 

Gambar 2.13 Rentang Frekuensi yang menjadi Bandwidth    25 

Gambar 2.14 Polarisasi Omni-Directional    27 

Gambar 2.15 Penampang Saluran Transmisi Mikrostrip    29 

Gambar 2.16 T-Junction    30 

Gambar 2.17 Antena Patch Mikrostrip Silinder    31 

Gambar 2.18 Tampilan Ansoft HFSS v18.0    32 

Gambar 3.1 Diagram Alir Pengerjaan Tugas Akhir    33 

Gambar 3.2 Model  Single Patch Antena    37 

Gambar 3.3 Antena Mikrostrip Sirkular Patch Satu Elemen Peradiasi    38 

Gambar 3.4 Antena mikrostrip tunggal    39 

Gambar 3.5 Return Loss Rancangan Awal Antena Mikrostrip Patch                       

   Tunggal    40 

Gambar 3.6 Rancangan Awal Antena Mikrostrip Rectangular 1x4    41 

Gambar 3.7 Return Loss Antena Array 1x4    42 

Gambar 3.8 Simulasi VSWR    43 

Gambar 3.9 Grafik Impedansi    44 

http://mercubuana.ac.id/



 

 

xi 
 

Gambar 3.10 Pola Radiasi 2,4Ghz    44 

Gambar 3.11 Antena Arrat Sebelum menyelimuti silinder    45 

Gambar 3.12 Antena Array Sesudah Menyelimuti Silinder    45 

Gambar 3.13 Return loss Antena Arrat 1x4 Permukaan Silinder    46 

Gambar 3.14 Hasil Simulasi Rentan Frekuensi Menjadi Bandwidth    48 

Gambar 3.15  Hasil Simulasi VSWR     48 

Gambar 3.16 Grafik Impedansi     49 

Gambar 3.17 Radiasi Total 2,4 GHz Sebesar 5dB     49 

Gambar 3.18 Tampilan Antena Dengan Corel Draw 12    51 

Gambar 3.19 Potongan PCB Duroid 250mm x70 cm    51 

Gambar 3.20 Bentuk Antena Yang sudah diBentuk Silinder    52 

Gambar 3.21 SMA-Connector    52 

Gambar 4.1. Vector Network Analyzer(VNA) Advantest R3770    53 

Gambar 4.2 Hasil Pengukuran VSWR    54 

Gambar 4.3 Hasil Pengukuran Return loss     55 

Gambar 4.4 Hasil Pengukuran Impedansi    57 

Gambar 4.5 Spectrum Analyzer   58 

Gambar 4.6 Swept Frequency Shintesizer    58 

Gambar 4.7 Antena Horn Referensi    58 

Gambar 4.8 Skema Pengukuran Pola Radiasi dan Gain    59 

Gambar 4.9 Pola Radiasi 2,4 Azimut    60 

Gambar 4.10 Pola Radiasi Elevasi    61 

Gambar 4.11 Grafik Perbandingan Return loss Antara Simulasi dan 

 Pengukuran                                     62 

 

 

 

 

 

http://mercubuana.ac.id/



 

 

xii 
 

 
DAFTAR TABEL 

 
Tabel 2.1 Tabel Literatur    15 

Tabel 2.2 Jenis Bahan Material    20 

Tabel 3.1 Spesifikasi Substrat yang Digunakan    34 

Tabel 3.2 Tabel Paramater Rangan Antena Mikrostrip Rectangular    38 

Tabel 3.3 Tabel Optimasi Mikrostrip Tunggal     39 

Tabel 3.4 Parameter Rangan Antena Array 1x4    42 

Tabel 3.5 Tabel Iterasi Mikrosstrip Array 1x4     42 

Tabel 3.6 Parameter Rancangan Awal Antena Array 1x4 pada silinder    46 

Tabel 3.7 Optimasi Antena array 1x4 pada silinder    47 

Tabel 4.1 Hasil Pengukuran VSWR Antena Mikrostrip    54 

Tabel 4.2 Pengukuran Return loss    56 

Tabel 4.3 Hasil  Pengukuran Impedansi    56 

Tabel 4.4 Hasil  Pengukuran azimuth dan Elevasi Pola Radiasi    59   

Tabel 4.5 Perbandingan VSWR dan Return loss Hasil Simulasi dengan Hasil 

Pengukuran    62

    

 

 

http://mercubuana.ac.id/




