LAPORAN TUGAS AKHIR

PERANCANGAN ANTENA MIKROSTRIP FRANKLIN ARRAY UNTUK
APLIKASI 5G PADA FREKUENSI KERJA 28 GHz

Diajukan guna melengkapi sebagai syarat dalam mencapai gelar Sarjana Strata Satu

(S1)
Disusun Oleh :
Nama : Ulfa Nurhasanah Hendri
N.I.M 141420110094

Pembimbing : Ahmad Firdausi, ST, MT.

PROGRAM STUDI TEKNIK ELEKTRO
FAKULTAS TEKNIK
UNIVERSITAS MERCUBUANA
JAKARTA
2022

http://digilib.mercubuana.ac.id/



http://digilib.mercubuana.ac.id/



http://digilib.mercubuana.ac.id/



KATA PENGANTAR

Segala puji dan syukur penulis ucapkan kepada Allah SWT yang telah melimpahkan
rahmat dan karunia Nya sehingga penulis dapat menyelesaikan tugas akhir ini. Selanjutnya
salawat dan salam dikrimkan kepada baginda Rasulullah Muhammad SAW. Dalam proses
penyelesaian tugas akhir dan penyusunan laporan ini penulis telah banyak memperoleh
dorongan dan bantuan baik moril maupun materil, bimbingan, sumbangan ide, doa, dan saran
dari berbagai pihak. Karena itu, pada kesempatan ini penulis ingin mengucapkan terima kasih
kepada:

1. Ayah dan Bunda tercinta yang selalu memberikan dorongan dalam bentuk apapun.

2. Yofan Aulia Wisnu tercinta yang selalu memberikan dukungan dan semangat untuk
menjadi pribadi dimasa depan yang lebih baik.

3. Bapak Dr. Ir. Eko lhsanto, M. Eng. Selaku Ketua Program Studi Teknik Elektro

Universitas Mercu Buana.

4. Bapak Ahmad Firdausi, ST. MT. Selaku Dosen Pembimbing Tugas Akhir yang

telah memberikan petunjuk dan arahannya dalam penyusunan Tugas Akhir ini.

5. Dosen program studi Teknik Elektro Universitas Mercu Buana di Kampus Warung

Buncit.

6. Teman-teman dari kelas Karyawan Universitas Mercu Buana Kampus Warung

Buncit program studi Teknik Elektro Angkatan 37.

Penulis menyadari, masih terdapat banyak kekurangan dalam Tugas Akhir ini. Oleh
karena itu, penulis sangat terbuka terhadap kritik dan saran yang bersifat membangun. Semoga

Tugas Akhir ini bermanfaat bagi siapapun yang membacanya dan bagi penulis sendiri.
Jakarta, Januari 2022

Ulfa Nurhasanah Hendri

http://digilib.mercubuana.ac.id/



DAFTAR 1Sl

KATA PENGANTAR ettt i
ABSTRAK ettt et i
ABSTRACT ettt ettt et b e a e b e nre e e e ii
DAFTAR IST .ot iv
DAFTAR GAMBAR ..o vi
DAFTAR TABEL ...t iX
B A D | e 1
PENDAHULUAN .ottt 1
1.1 Latar BelaKang .........cccooviiiiieeeee e 1
1.2 RUMUSAN MaSalaN ... 2
1.3 I o OSSP 2
1.4 Batasan Masalah.............cooiiiiiiiiii s 3
1.5 IMIANTAAL ...t 3
1.6 Metoda Penulisan Tugas AKNIF ..o 3
1.7 Sistematika PENUIISAN ........ccoiiiiiiiiiiceee s 4
BAB L. 5
LANDASAN TEORI ... 5
2.1 STUAT LITEFATUT ...ttt 5
211 JUMAL L o s 5

2.1.2  JUMAI 2 o s 6

2.1.3  JUMAI 3 s 7

214  JUMAL A s 8

iv

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069157
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069158
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069159
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069160
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069161
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069162
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069163
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069164
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069165
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069166
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069167
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069168
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069169
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069170
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069171
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069172
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069173
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069174
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069175
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069176
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069177
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069178

2. 0.5 JUINAL D ettt nnnnnnnnnnnnnes 8

216 JUMAI B .o s 9
217 JUMAL 7 o 10
2.1.8  JUMAI 8 .o 10
2.1.9  JUMAL O 11
2.1.10  JUMN@E L0 12
2.1.11 JUINAL Lo 16
2.1.12 JUINAL 2. 17
2.1.13  JUMNAl 3. 17
2114 JUMN@I Ao 18
2.1.15  JUMN@I B 18
2116 JUMN@I B 19
2.1.17 JUINGAL 7. 19
2.1.18  JUMN@AL 8. 20
2.1.19 JUINAL O 20
2.1.20  JUMN@E L0 21

ANTENA ..o 25

METOAE ANTENA .....cviiiiiiieieie e 25
2.3.1  ANtena MIKIOSHIP ....c.ccviivieiie e 25

ANtENA Franklin........coooiiii 29

Proximity Coupled FEediNg ........cccooveiiiiiiieiiieeeeee e 31

Parameter ANTENE .........c.voiviiierie e 34
2.6.1  GAIN ottt 34
2.6.2  POIArAGIAST ..o 34
2.6.3  POIAIISAST ....eovviiiieicsicc e 36
2.6.4 Voltage Standing Wave Ratio (VSWR ) ......cccevieiiiiiie e 36
2.6.5  BandWIdtN.......ccoiiiiiii 36

\'%

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069179
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069180
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069181
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069182
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069183
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069184
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069185
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069186
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069187
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069188
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069189
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069190
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069191
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069192
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069193
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069194
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069195
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069196
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069197
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069198
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069199
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069200
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069201
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069202
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069203
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069204
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069205

2.8.8  ROIUIN L0SS ... neennnnnnnneee 36

2.6.7  Half Power Beam Width (HPBW) .......cccoiiiiiiiiiinieece e 37

BAB L e 38
PERANCANGAN ANTENA ..ot 38
3.1 Flowchart Pembuatan ANntena............ccocooeiriiereieneneseseeseseee e 38
3.1.1 Flowchart Pembuatan Antena..........ccccooeiiiiniiiiieieese e 38

3.1.2  Flowchart Perhitungan Dimensi ANteNa..........cccceovevereneienienennnnn 40

3.2 Spesifikasi dan Bahan ANtena...........ccccooeieieiinininineeeese e 41
3.3 Perhitungan Matematis Dimensi ANtena ...........ccoovvveeienenenene s 45
3.3.1  Perhitungan matematis 1 Layer (Direct Line Feeding)..........c.c....... 45

3.3.2  Perhitungan matematis 2 Layer (Proximity Couple Feeding)........... 48

3.4 Metode dan Bentuk GEOMELI .........ccovrieieieieie s 52
BAB TV e 53
HASIL DAN PEMBAHASAN ...ttt 53
4.1 StUdi ParametiK ..........ccoiiiiiiiiiieieee e 53
4.1.1 Simulasi Berdasarkan Geometri Matematis ..........ccccceoererencrnninnnn 53

4.1.2 Optimasi Menggunakan HFSS ANYSS ..o 55

BA B Vet e e rae e 79
KESIMPULAN ...ttt ettt e baeeeee s 79
5.1 KESIMPUIAN .. 79
5.2 SAIAN ... 79
DAFTAR PUSTAKA ettt ee e 81

Vi

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069206
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069207
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069208
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069209
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069210
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069211
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069212
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069213
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069214
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069215
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069216
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069217
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069218
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069219
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069220
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069221
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069222
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069223
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069224
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069225
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069226
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc95069227

DAFTAR GAMBAR

Gambar 2.1 Desain Antena dari JUrnal 1 ..........cccooiiiiiiiiniieee e 6
Gambar 2.2 Desain Antena dari JUrNal 2 ..........ccocooeiiiiiineisneeee s 7
Gambar 2.3 Desain Antena dari JUrnal 3 ..o 7
Gambar 2.4 Desain Antena dari JUral 4 ... 8
Gambar 2.5 Desain Antena dari JUrnal 5 ..o 9
Gambar 2.6 Desain Antena dari JUrNal 6 ..........cccooeiiiiiniiiireees s 9
Gambar 2.7 Desain Antena dari JUrNal 7 ... 10
Gambar 2.8 Desain Antena dari Jurnal 8 ............cooveieiiiiiiiiiee e 11
Gambar 2.9 Desain Antena dari JUrnal 9 ..o 12
Gambar 2.10 Desain Antena dari JUurnal 10 ..........ccccoiiiiiiiinineiseeeesesee e 13
Gambar 2.11 Diagram Lingkaran jurnal referensi ...........ccccocvveveiiiiecce e, 16
Gambar 2.12 Struktur Antena MIKIOSIITP ......oivviiiiiieieese s 26
Gambar 2.13 Macam-macam bentuk patch antenna mikrostrip ............ccccoeevvieninne. 27
Gambar 2.14. Prinsip Antena Franklin ... 30
Gambar 2.15. Penampakan bentuk antena Franklin.............cccoccooviviieeie e, 30
Gambar 2.16. Research Antena Franklin ... 30
Gambar 2.17. Pola RadiaSi ANTENA ........c.ooeiiriiiiiieieie e 34
Gambar 2.18. Beberapa Pola Radiasi ANteNa..........cccooeveiiiinininieieiee e 34
Gambar 3.1 Flowchart pembuatan antena...........ccccoocveeveeiie e 36
Gambar 3. 2 Flowchart perhitungan dimensi antena............ccccevveeveecieeieevie e, 38
Vi

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041191
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041192
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041193
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041194
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041195
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041196
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041197
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041198
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041199
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041200
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041201
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041202
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041203
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041204
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041205
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041206
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041207
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041208
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041209
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041210

Gambar 3.3 Desain Geometri antena mikrostrip Franklin dengan proximity coupled
FEBOING .ttt 50

Gambar 3.4 Bentuk geometri antena mikrostrip Franklin dengan proximity coupled
=TT 1] T USSR 50

Gambar 4. 1 Hasil Awal dari Metode proximity coupled feeding dengan direct line
feeding (a) Return loss (b) Pola radiasi (c) gain direct line Feeding (d) gain

Proximity Couple FEEAING .......coviiiee et 52

Gambar 4. 2 Hasil S11 dari Metode direct line feeding  (a) Tidak Menggunakan

Patch (b) Menggunakan PatCh............ccccoiiiiiiiiiic e 53
Gambar 4.4 Perbandingan S11 antar franklin ... 55
Gambar 4.5 Hasil Gain Antar Jumlah Franklin ... 56

Gambar 4. 6 Hasil S11 dari Metode Proximity Couple Feeding  (a) Tidak
Menggunakan Patch (b) Menggunakan PatCh.............ccoccevieriiieiieiece e 57

Gambar 4. 7 Hasil S11 dari Metode Direct Line Feeding dengan Proximity Couple
1o 1T TSSO 58

Gambar 4. 8 (a) Nilai Gain dari Metode Direct Line Feeding (b) Nilai Gain dari
Proximity Couple Feeding (c) Perbandingan polarisasi Direct Line Feeding dengan
ProxXimity COUPIE TREAING .....cveiieieeee e enee s 59

Gambar 4. 9 (a) Hasil Return Loss dengan Metode Direct Line Feeding dan Proximity
Couple Feeding (b) Dimensi Geometri Direct Line Feeding (c) Dimensi Geometri

Proximity Couple FEEAING .......oiieeee e 67

Gambar 4. 10 (a) Gain dengan Metode Direct Line Feeding (b) Gain dengan Metode
Proximity Couple Feeding (c) Hasil Polarisasi Dengan Metode Direct Line Feeding

dan Proximity Couple FEEAING .......ccveiiiiiieiie e 67

vii

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041211
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041211
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041212
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041212
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041213
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041213
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041213
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041214
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041214
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041215
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041216
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041217
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041217
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041218
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041218
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041219
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041219
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041219
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041220
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041220
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041220
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041221
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041221
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041221

Gambar 4. 11 (a) Hasil Simulasi S11 Return Loss Metode Proximity Couple Feeding
(b) Perbandingan Polaradiasi Metode Direct Line Feeding dengan Proximity Couple

TS0 1o SR 69
Gambar 4. 12 (a) Gain Metode Proximity Couple Feeding LF=55mm...................... 70
(b) Gain Metode Proximity Couple Feeding LF=60mm ............ccccceieiinincnnnnnnnnnns 70

Gambar 4. 13 (a) Hasil Simulasi S11 Return Loss Metode Proximity Couple Feeding
6 Array dengan 7 Array (b) Perbandingan Polaradiasi Metode Proximity Couple

Feeding 6 Array dengan 7 AITAY .........coeiveieerieiie i s eese e ste e ste e sre e snee e 71
Gambar 4. 14 (a) Gain Metode Proximity Couple Feeding 6 Array Franklin............ 72
Gambar 4. 15 Desain Antenna yang sudah ditambahkan Slit..............cccccconiiinnnn. 73

Gambar 4. 16 (a) Hasil Simulasi S11 Return Loss Tanpa Slit dan Slit (b)
Perbandingan Polaradiasi Tanpa Slit dan Slit (c) Gain dengan tanpa Slit (d) Gain
AENGAN SHT....eiiee bbb bbb 74

Gambar 4. 17 (a) Geometri antena dengan Slit (b) Geometri antena dengan slit

trought hole menggunakan SOULhWEST ............c.cccoviiiciiie e 75

Gambar 4. 18 (a) Hasil Simulasi S11 Return Loss Slit dan Slit Trougth Hole
Southwest (b) Perbandingan Polaradiasi Slit dan Slit Trougth Hole Southwest (c) Gain
dengan Slit (d) Gain dengan Slit Trougth Hole Southwest............ccccoveviviieiiniinenne 76

Gambar 4. 19 (a) Dokumentasi Antena yang telah difabrikasi dengan port southwest

(b) Dokumentasi peNQUKUIaN antENa ...........cc.eceeiueiieieerieeie e see st ee e 76

Gambar 4. 20 (a) Simulasi Screen reader di frekuensi 28 GHz (b) Fabrikasi Screen
reader di freKUENSi 28 GHZ ........cvooi i 77

Gambar 4. 21 (a) Fabrikasi Screen reader di frekuensi 30,7 GHz (b) Fabrikasi Screen
reader di freKUeNST 27,4 GHZ ........oooiiiiiiee s 78

viii

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041222
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041222
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041222
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041223
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041224
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041225
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041225
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041225
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041226
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041227
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041228
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041228
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041228
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041229
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041229
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041230
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041230
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041230
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041231
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041231
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041232
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041232
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041233
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041233

DAFTAR TABEL

Tabel 2.1 Perbandingan 10 JUMNal...........ccooviiiiieie e 13
Tabel 2.2 Perbandingan 10 Jurnal untuk Implementasi 5G..........ccccccceevivevieiiieiiennns 22
Tabel 3.1 Kumpulan rumus untuk perhitungan dimensi antena ............c.ccoeeveeereennne 40
Tabel 4.1 Dimensi Awal Antena berdasarkan Perhitungan ..........cccccoeeviviveiiinnieeninns 51
Tabel 4.2 Hasil Awal Simulasi Menggunakan Dua Metode.............cccccoovveveiieieennne 52
Tabel 4.3 Hasil Simulasi dari n-element Franklin ... 56
Tabel 4.4 Dimensi Antena yang sudah di Optimasi..........c.ccecvreririeienene e 58
Tabel 4.5 Hasil Optimasi Simulasi Menggunakan Dua Metode...............ccccocovrvninnne. 59
Tabel 4.6 Dimensi Antena dengan 7 Array Franklin............c.cccoooveiiiiiiiicc e 66
Tabel 4.7 Hasil Awal Simulasi 7 Array Franklin Menggunakan Dua Metode............ 68
Tabel 4.8 Dimensi Antena 7 Array Franklin yang sudah di Optimasi.............c.c........ 68

Tabel 4.9 Hasil Optimasi Simulasi 7 Array Franklin Menggunakan Dua Metode..... 70
Tabel 4.10 Hasil Optimasi Simulasi 6 array dengan 7 Array Franklin..................... 71

Tabel 4.11 Hasil Perbandingan Desain Antena Tanpa Menggunakan Slit Dengan
MENGQUNAKAN SHIT ..o 73

Tabel 4.12 Hasil Perbandingan Simulasi Desain Antena dengan Slit dan Desain

Antena dengan slit trought hole menggunakan Southwest ..............ccccccevveieiieieenne 75

Tabel 4.13 Hasil Perbandingan Simulasi dengan Fabrikasi Antena dengan Slit dan

Antena dengan slit trought hole menggunakan SOUthwest ... 77

iX

http://digilib.mercubuana.ac.id/


file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041234
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041235
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041236
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041237
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041238
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041239
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041240
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041241
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041242
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041243
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041244
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041245
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041246
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041247
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041247
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041248
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041248
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041249
file:///C:/Users/ulfa.hendri/Downloads/TA/41420110094%20Ulfa%20Nurhasanah%20Hendri%20Laporan%20TA%20FULL_.docx%23_Toc94041249

10

http://digilib.mercubuana.ac.id/





