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ABSTRAK 
 

 

Penelitian ini membahas rancang bangun kotak amal cerdas berbasis 

Internet of Things (IoT) menggunakan mikrokontroler ESP32, sensor warna 

TCS3200, serta notifikasi otomatis melalui Telegram. Tujuan utama dari 

penelitian ini adalah untuk menciptakan kotak amal yang mampu mendeteksi 

nominal uang berdasarkan warna, kemudian mengirimkan data tersebut secara 

real-time ke server, dan memberikan notifikasi kepada pengelola melalui aplikasi 

Telegram. Sistem ini dirancang untuk meningkatkan efisiensi dan transparansi 

dalam pengelolaan donasi. 

Metode yang digunakan mencakup perancangan perangkat keras dan 

perangkat lunak, integrasi IoT, serta pengujian fungsionalitas sistem. Hasil 

pengujian menunjukkan bahwa kotak amal ini mampu mendeteksi dan 

mengidentifikasi nominal uang dengan akurasi yang tinggi serta mengirimkan 

notifikasi secara cepat dan tepat. Implementasi kotak amal cerdas ini diharapkan 

dapat memudahkan pengelola dalam memonitor dan mengelola dana amal, serta 

meningkatkan kepercayaan donatur melalui transparansi yang ditawarkan. 

Kata Kunci: IoT, ESP32, TCS3200, Telegram, kotak amal cerdas, notifikasi 

otomatis, sensor warna.  
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ABSTRACT 
 

 

This research discusses the design of a smart charity box based on the 

Internet of Things (IoT) using an ESP32 microcontroller, TCS3200 color sensor, 

and automatic notifications via Telegram. The main aim of this research is to 

create a charity box that is able to detect the nominal amount of money based on 

color, then send the data in real-time to the server, and provide notifications to 

managers via the Telegram application. is system is designed to increase 

efficiency and transparency in donation management. 

The methods used include hardware and software design, IoT integration, 

and system functionality testing. Test results show that this charity box is able to 

detect and identify nominal amounts of money with high accuracy and send 

notifications quickly and precisely. It is hoped that the implementation of this 

smart charity box will make it easier for managers to monitor and manage charity 

funds, as well as increase donor trust through the transparency offered. 

Keywords: IoT, ESP32, TCS3200, Telegram, smart charity box, automatic 

notification, color sensor. 
  



x 
 

DAFTAR ISI 

 

HALAMAN JUDUL .............................................................................................. i 

SURAT PERNYATAAN KARYA SENDIRI ..................................................... ii 

HALAMAN PENGESAHAN SKRIPSI ............................................................. iii 

HALAMAN PENGESAHAN PENGUJI ........................................................... iv 

PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH ............... v 

KATA PENGANTAR .......................................................................................... vi 

ABSTRAK .......................................................................................................... viii 

ABSTRACT ........................................................................................................... ix 

DAFTAR ISI .......................................................................................................... x 

DAFTAR GAMBAR .......................................................................................... xiv 

DAFTAR TABEL................................................................................................ xv 

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

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

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

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

1.4 Tujuan Penelitian ..................................................................................................... 3 

1.5 Manfaat Penelitian ................................................................................................... 3 

1.5.1 Manfaat Bagi Penulis ........................................................................................ 3 



xi 
 

1.5.2 Manfaat Bagi Akademis .................................................................................... 3 

1.5.3 Manfaat Bagi Instansi ........................................................................................ 3 

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

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

2.1 Tinjauan Pustaka ...................................................................................................... 5 

2.2 IoT (Internet of Things) ............................................................................................ 6 

2.3 Teori Sistem Informasi ............................................................................................. 6 

2.3.1 Teori Sistem ...................................................................................................... 6 

2.3.2 Teori Informasi .................................................................................................. 7 

2.3.3 Sistem Informasi ............................................................................................... 7 

2.4 Kotak Amal (KOMAL) ............................................................................................ 7 

2.5 Breadboard ............................................................................................................... 8 

2.6 LCD 20 X 4 .............................................................................................................. 9 

2.7 ESP (Electronic Stability Program) 32 .................................................................. 10 

2.8 Sensor TCS 3200 ................................................................................................... 12 

2.9 Kabel Jumper ......................................................................................................... 13 

2.10 Telegram Messenger ............................................................................................ 14 

2.11 Software Arduino IDE ......................................................................................... 14 

2.12 Internet dan Website............................................................................................. 15 

2.12.1 Internet .......................................................................................................... 15 



xii 
 

2.12.2 Website ............................................................................................................. 15 

BAB III METODOLOGI PENELITIAN ......................................................... 16 

3.1 Lokasi dan Waktu Penelitian .................................................................................. 16 

3.1.1 Lokasi Penelitian ............................................................................................. 16 

3.1.2 Waktu Penelitian ............................................................................................. 16 

3.2 Metode Pengumpulan Data .................................................................................... 16 

3.2.1 Observasi ......................................................................................................... 16 

3.2.2 Wawancara ...................................................................................................... 16 

3.2.3 Studi Literatur ................................................................................................. 17 

3.3 Analisa Kebutuhan ................................................................................................. 17 

3.4 Sistem Berjalan ...................................................................................................... 18 

3.5 Metode Perancangan Sistem .................................................................................. 18 

3.6 Sistem yang diusulkan ............................................................................................ 20 

3.7 Kerangka Berfikir................................................................................................... 21 

BAB IV HASIL DAN PEMBAHASAN............................................................. 23 

4.1 Hasil ....................................................................................................................... 23 

4.2 Hasil Penelitian ...................................................................................................... 23 

4.2.1 Implementasi Perangkat Keras ........................................................................ 23 

4.2.2 Implementasi Perangkat Lunak ....................................................................... 25 

4.3 Pembuatan dan Pengujian Kotak Amal (KOMAL) ................................................... 27 



xiii 
 

4.3.1 Pembuatan Kotak Amal ................................................................................... 27 

4.3.2 Pengujian KOMAL ............................................................................................ 28 

4.4 Pengujian dan Analisis Data ................................................................................... 28 

4.5 Penerapan Program Perangkat Lunak ..................................................................... 29 

4.5.1 Program variable Setup Pin Sensor TCS 3200 Pada NodeMCU ..................... 29 

4.5.2 Program Pemanggilan Library ESP 32 ............................................................ 30 

4.5.3 Program Setup koneksi WiFi dan Telegram Pada ESP 32 ............................... 30 

4.5.4 Program sensor TCS 3200 ............................................................................... 30 

4.5.5 Program Pembacaan LCD 20x4 ...................................................................... 34 

4.6 Pembahasan ............................................................................................................ 34 

4.6.1 Keefektifan Sistem .......................................................................................... 34 

4.6.2 Kehandalan Sistem .......................................................................................... 34 

4.6.3. Potensi Pengembangan ................................................................................... 35 

4.7 Analisis Pengujian Sensor ...................................................................................... 35 

4.8 Implementasi Alat .................................................................................................. 36 

4.8.1 Tampilan Alat Sebelum Dialiri Listrik ............................................................ 36 

4.8.2 Tampilan Alat Sesudah Dialiri Listrik ............................................................. 36 

4.9 Penerapan Pada Telegram ...................................................................................... 37 

BAB V KESIMPULAN DAN SARAN .............................................................. 40 

5.1 Kesimpulan ............................................................................................................ 40 

5.2 Saran ...................................................................................................................... 41 

DAFTAR PUSTAKA .......................................................................................... 42 

LAMPIRAN ......................................................................................................... 44 



xiv 
 

DAFTAR GAMBAR 

Gambar 4. 1 Deployment diagram ......................................................................... 23 

Gambar 4. 2 ESP3, TCS3200 dan LCD 20X4..................................................... 25 

Gambar 4. 3 Alat belum dialiri listrik .................................................................. 36 

Gambar 4. 4 Alat sudah dialiri listrik .................................................................. 36 

Gambar 4. 5 Pencarian di Telegram..................................................................... 37 

Gambar 4. 6 NewBot ........................................................................................... 37 

Gambar 4. 7 Buat Nama Bot ............................................................................... 38 

Gambar 4. 8 Kotak Amal Telegram ..................................................................... 38 

Gambar 4. 9 Tampilan Awal Bot Telegram.......................................................... 39 

Gambar 4. 10 Tampilan Notifikasi Uang Masuk Telegram ................................. 39 

 

  



xv 
 

DAFTAR TABEL 

Tabel 4. 1 Pengujian Sensor ................................................................................. 35 

 

 

 

 

 

 

 

 




