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ABSTRAK 

 

  Ni Gusti Ayu Ti Efendi (5215150947) “Analisis Gangguan Jalur Media 

Transmisi Serat Optik DWDM (Dense Wavelengteth Division Multiplexing). 

Makalah Komprehensif, Jakarta: Program Studi Pendidikan Teknik 

Elektronika, Fakultas Teknik, Universitas Negeri Jakarta, 2022. Dosen 

pembimbing, Aodah Diamah, S.T, M.Eng. 

Makalah komprehensif untuk bertujuan untuk mengetahui menganalisis 

gangguan jalur media transmisi serat optik DWDM (Dense Wavelengteth Division 

Multiplexing) pada Ruas Mangga Besar hingga Cengkareng. Makalah 

komprehensif menggunakan parameter kinerja yang dieveluasi meliputi power link 

budget dan rise timebudget. Makalah komprehensif ini terfokuskan hanya pada 

Telkom Cloud Mangga Besar dan sistem tramsisi yang diolah hanya sistem tramisi 

DWDM. Hasil makalah komprehensif ini menunujukan bahwa jalur Mangga Besar 

- Cengkareng mengalami gangguan karna kabel yang digunakan sudah terlalu tua 

dan banyak sekali sambungan. 

Kata Kunci : Media Transmisi, DWDM, Power link budget, Rise timebudget, dan 

Kabel 
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ABSTRACT 

 

 Ni Gusti Ayu Ti Efendi (5215150947) “Analyze disorder aims to 

understand the fiber optic transmission medium DWDM (Dense Wavelengteth 

Division Multiplekxing) at the Cengkareng up to Mangga Besar”. 

Comprehensive paper, Jakarta: Electronic Engineering Education Study 

Program, Faculty of Engineering, State University of Jakarta, 2022. Advisory 

Lecturer, Aodah Diamah, S.T, M.Eng. 

Comprehensive paper to analyze disorder aims to understand the fiber optic 

transmission medium DWDM (Dense Wavelengteth Division Multiplekxing) at the 

Cengkareng up to Mangga Besar. Comprehensive paper uses parameter 

performance evaluation by power link budget and rise time budget. Comprehensive 

paper focus only at Telkom Cloud Mangga Besar and system tramsition mixed only 

DWDM tramision system. The result of this research showed that the Mangga Besar 

until Cengkareng experience disruption because cable used too old and a lot of 

connection. 

Keywords: the medium of transmission, dwdm, power link budget, rise timebudget, 

and cable 

  



 
 

vii 
 

DAFTAR ISI 

 

HALAMAN PENGESAHAN KOMPREHENSIF .............................................. i 

LEMBAR PERNYATAAN .................................................................................. ii 

KATA PENGANTAR .......................................................................................... iii 

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

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

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

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

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

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

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

1.2. Identifikasi Masalah .................................................................................. 3 

1.3. Batasan Masalah ........................................................................................ 3 

1.4. Perumusan Masalah ................................................................................... 4 

1.5. Tujuan Penelitian ....................................................................................... 4 

1.6. Kegunaan Penelitian .................................................................................. 4 

1.6.1. Manfaat Teoritis ................................................................................. 4 

1.6.2. Manfaat Praktis .................................................................................. 4 

BAB II LANDASAN TEORI ............................................................................... 5 

2.1 Landasan Teori .......................................................................................... 5 

2.1.1 Definisi Analisis ................................................................................. 5 

2.1.2 Definisi Kinerja .................................................................................. 8 

2.1.3 Media Transmisi................................................................................. 9 

2.1.4 Definisi Serat Optik.......................................................................... 16 

2.1.5 Alat Ukur Transmisi Optik .............................................................. 37 

2.2 Makalah komprehensif Yang Relevan .................................................... 39 

2.3 Kerangka Berpikir ................................................................................... 40 

BAB III ANALISA DAN PEMBAHASAN MAKALAH KOMPREHENSIF

 ........................................................................................................... 41 

3.1 Desain Produk ......................................................................................... 41 

3.1.1. Penentuan Teknologi ........................................................................ 41 



 
 

viii 
 

3.1.2. Spesifikasi Perangkat ....................................................................... 41 

3.2 Teknik Pengumpulan Data ...................................................................... 42 

3.2.1 Parameter-Parameter ........................................................................ 43 

3.2.2 Topologi Jaringan............................................................................. 43 

3.3 Deskripsi Data ......................................................................................... 44 

3.3.1 Hasil Pengukuran OTDR Jalur Mangga Besar – Cengkareng ......... 44 

3.3.2 Perhitungan dengan Parameter Power Link Budget ......................... 46 

3.3.3 Perhitungan dengan Parameter Rise Time Budget ........................... 49 

3.3.4 Analisis Perhitungan Power Link Budget ........................................ 50 

3.3.5 Analisis Perhitungan Rise Time Budget .......................................... 50 

BAB IV KESIMPULAN DAN SARAN............................................................. 52 

4.1 Kesimpulan .............................................................................................. 52 

4.2 Saran ........................................................................................................ 52 

DAFTAR PUSTAKA .......................................................................................... 53 

DAFTAR RIWAYAT HIDUP………………………………………………….55 

 

 

  



 
 

ix 
 

DAFTAR GAMBAR 

Gambar 2.1 Kabel Saluran Atas Tanah ................................................................. 12 

Gambar 2.2 Kabel Saluran Bawah Tanah ............................................................. 12 

Gambar 2.3 Penempatan Kabel Dalam Pipa ......................................................... 13 

Gambar 2.4 Kondisi Dalam Pipa .......................................................................... 13 

Gambar 2. 5 Ilustrasi kabel bawah laut ................................................................. 14 

Gambar 2.6 Ilustrasi Penerapan Media Udara ...................................................... 15 

Gambar 2.  7 Kabel Serat Optik ............................................................................ 17 

Gambar 2.8 Struktur Serat Optik .......................................................................... 17 

Gambar 2.9 Singlemode Step Index ...................................................................... 19 

Gambar 2.10 Multimode Step Index ...................................................................... 19 

Gambar 2.11 Multimode Granded Index .............................................................. 20 

Gambar 2.12 Kurva redaman versus wavelength .................................................. 23 

Gambar 2.13 Wavelength versus karakteristik dispersi; dan sejarah pergeseran 

(shifted) zero dispersi dari 1310 nm ke 1550 nm .................................................. 23 

Gambar 2.14 Window Sistem Komunikasi Serat Optik ........................................ 25 

Gambar 2.15 Transmission Loss ........................................................................... 27 

Gambar 2.16  Jaringan sederhana yang menggunakan DWDM ........................... 31 

Gambar 2.17 Point to Point sistem DWDM ......................................................... 33 

Gambar 2.18 Jaringan mesh/generik muti-user ..................................................... 33 

Gambar 2.19 Sistem Transmisi DWDM Ring ...................................................... 34 

Gambar 2.20  SFP Module .................................................................................... 34 

Gambar 2.21 Optical Time Domain Reflector ...................................................... 38 

Gambar 2.22  Optical Power Meter ...................................................................... 38 

Gambar 3. 1 Topologi Link Makalah komprehensif (Mangga Besar – 

Cengkareng)……………………………………………………………………...44 

Gambar 3. 2 Hasil Pengukuran 1 Mangga Besar – Cengkareng dengan OTDR .. 45 

Gambar 3. 3 Hasil Pengukuran 2 Mangga Besar – Cengkareng dengan OTDR .. 46 

  

file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112846997
file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112847002
file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112847003
file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112847003
file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112847005
file:///C:/Users/User/AppData/Roaming/Microsoft/Windows/Network%20Shortcuts/Folder%20Nunuw/Ayu/Ni%20Gusti%20Ayu_Fix_ayu.docx%23_Toc112847012


 
 

x 
 

DAFTAR TABEL 

Tabel 2. 1 Perbandingan Media Transmisi ........................................................... 16 

Tabel 2. 2 Spesifikasi Tipe Kabel Fiber Optik G.652D ........................................ 21 

Tabel 2. 3 Spesifikasi Tipe Kabel Fiber Optik G.655A ........................................ 24 

Tabel 2. 4 Tabel Spesfikasi SFP-TX ..................................................................... 35 

Tabel 2. 5 Tabel Spesfikasi SFP-SX ..................................................................... 35 

Tabel 2. 6 Tabel Spesfikasi SFP-LX ..................................................................... 36 

Tabel 2. 7 Tabel Modul SFP DWDM Alcatel Lucent ........................................... 36 

Tabel 3.1 Perangkat DWDM ……………………………………………………41 

Tabel 3. 2 Data Teknis Interkoneksi Link Fiber Optik ......................................... 42 

Tabel 3. 3 Data standar perangkat STO KT2 - CKG ............................................ 47 

Tabel 3. 4 Data standar perangkat STO KT2 – CKG ........................................... 48 

Tabel 3. 5 Data Parameter Rise Time Budget ........................................................ 49 

  

 


