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ABSTRAK 

 Sistem penjualan beras otomatis berbasis mikrokontroler ESP32 adalah 

sebuah perangkat berbasis Internet of Things (IoT) yang dirancang untuk 

melakukan proses transaksi penjualan beras secara mandiri tanpa berhadapan 

langsung dengan penjual, mulai dari pemilihan jumlah beras, pembacaan metode 

pembayaran, hingga pengeluaran beras sesuai berat yang diminta. Mikrokontroler 

ESP32 berperan sebagai pusat kendali yang mengoordinasikan kerja berbagai 

komponen seperti sensor warna TCS3200 untuk klasifikasi nominal uang tunai, 

sensor load cell HX711 untuk pengukuran berat beras, serta LCD I2C dan keypad 

sebagai antarmuka pengguna. Data transaksi, termasuk metode pembayaran, berat, 

dan nominal uang, dikirim secara otomatis ke Google Sheets sebagai bentuk 

pencatatan digital. Hasil pengujian menunjukkan bahwa load cell mampu 

menimbang beras dengan tingkat akurasi tinggi (error rata-rata ±2 gram), 

sementara sensor warna bekerja optimal dalam kondisi pencahayaan dalam ruangan 

untuk nominal Rp5.000, Rp10.000, dan Rp20.000, namun mengalami penurunan 

akurasi pada uang Rp50.000 dan Rp100.000 terutama di lingkungan luar ruangan. 

Penelitian ini bertujuan untuk merancang dan mengimplementasikan sistem 

penjualan beras otomatis berbasis mikrokontroler ESP32 yang mampu mendukung 

metode pembayaran tunai dan non-tunai menggunakan kartu RFID. Sistem 

penjualan beras otomatis dikatakan berhasil apabila semua proses transaksi 

penjualan beras berjalan dengan baik secara otomatis. 

Kata Kunci : Penjualan Beras Otomatis, Mikrokontroler, RFID, Load Cell, Sensor 

Warna, Vending Machine Beras. 



 

x 

DAFTAR ISI 

HALAMAN PERNYATAAN KEASLIAN ............................................................ ii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI .............................. iii 

HALAMAN REKOMENDASI ............................................................................. iv 

HALAMAN PENGESAHAN ................................................................................. v 

HALAMAN MOTTO ............................................................................................ vi 

HALAMAN PERSEMBAHAN............................................................................ vii 

KATA PENGANTAR ........................................................................................... viii 

ABSTRAK ............................................................................................................. ix 

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

DAFTAR GAMBAR ........................................................................................... xiii 

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

BAB 1...................................................................................................................... 1 

PENDAHULUAN................................................................................................... 1 

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

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

1.3 Batasan Masalah............................................................................................ 2 

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

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

1.5.1 Manfaat Teoritis………………………………………………………………………………….3 

     1.5.2 Manfaat Praktis ...................................................................................... 4 

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

BAB II ..................................................................................................................... 6 

LANDASAN TEORI .............................................................................................. 6 

2.1 Tinjauan Pustaka ........................................................................................... 6 

2.2 Landasan Teori .............................................................................................. 8 

2.2.1 Antarmuka (Interface)…………………………………………………………………………8 

2.2.2 Mikrokontroler ESP32………………………………………………..12 

2.2.3 Kartu RFID RC522…………………………………………………...13 

2.2.4 Motor Servo SG90……………………………………………………14 



 

xi 

2.2.5 Keypad 4x4…………………………………………………………...15 

2.2.6 Kabel Jumper……………………………………………………………………………………16 

2.2.7 PCF8574…………………………………………………………………………………………..17 

2.2.8 PVC Foam Board……………………………………………………………………………..18 

2.2.9 Besi Siku Lubang……………………………………………………………………………..19 

2.2.10 Junction Box…………………………………………………………………………………..19 

2.2.11  Servo MG996 R…………………………………………………………………………….20 

2.2.12  Step Down LM2596……………………………………………………………………….21 

2.2.13 Adaptor 12 V 1A…………………………………………………….22 

BAB III...…………….…………………………………………………………...24 

METODOLOGI PENELITIAN….……………………………………………..……………………………..24 

3.1 Model Penelitian…………………………………………………………..24 

3.2 Prosedur Penelitian…………………………………………………………………………………25 

3.2.1 Pengumpulan Data……………………………………………………………………………25 

3.2.2 Desain Produk…………………………………………………………………………………..26 

3.2.3 Pengujian Produk……………………………………………………..26 

 3.3 Teknik Pengumpulan Data………………………………………………...26 

3.3.1 Observasi ( Pengamatan )…………………………………………………………………26 

3.3.2 Studi Literatur………………………………………………………...27 

3.4 Instrumen Penelitian.................................................................................... 27 

3.5 Tahap Perancangan Alat .............................................................................. 29

3.5.1 Perancangan Sistem ............................................................................. 29 

3.5.2 Perancangan  Mekanik ......................................................................... 33 

3.5.3 Gambar Rangkaian ............................................................................... 36 

BAB IV ................................................................................................................. 40 

PEMBAHASAN ................................................................................................... 40 

4.1 Hasil Penelitian ........................................................................................... 40 

4.1.1 Tampilan Visual Alat ............................................................................ 40 

4.1.2 Inisialisasi dan Import Library ............................................................. 41 



 

xii 

4.1.3 Antarmuka Pengguna…………………………………………….…………………………42

4.1.4 Pembacaan Kartu RFID…………………………………………………………………..…43 

4.1.5 Pembayaran Tunai – Sensor Warna…………………………………..................45 

4.1.6 Load Cell dan Proses Penimbangan…………………………………………………..46 

4.1.7 Servo Motor untuk Penyalur Beras dan Box Uang…………………............47 

4.1.8 Pengiriman Data ke Google Sheets ...................................................... 47 

4.2 Hasil Pengujian Alat .................................................................................... 48 

4.2.1 Uji Sensor Load Cell HX711 ............................................................... 48 

4.2.2 Uji sensor warna TCS3200…………………………………………........................52 

4.3 Hasil Analisis .............................................................................................. 57 

4.3.1 Analisis Kinerja Load Cell + HX711 ................................................... 57 

4.3.2 Analisis Kinerja Sensor Warna TCS3200 ............................................ 59 

BAB V ................................................................................................................ 61 

KESIMPULAN…………………………………………………………………..61 

 5.1 Kesimpulan………………………………………………………………..61 

 5.2 Saran……………………………………………………………………….62 

DAFTAR PUSTAKA…………………………………………………………….64 

DAFTAR LAMPIRAN…………………………………………………………..65 

  



 

xiii 

DAFTAR GAMBAR 

Gambar 2. 1 LCD I2C 20 x 4 .................................................................................. 9 

Gambar 2. 2 Sensor TCS3200 ............................................................................... 10 

Gambar 2. 3 Sensor Load Cell ............................................................................... 11 

Gambar 2. 4 Spreadsheet....................................................................................... 12 

Gambar 2. 5 PinOut ESP32 ................................................................................... 12 

Gambar 2. 6 RFID card reader RC522.................................................................. 13 

Gambar 2. 7 Motor Servo..................................... 1Error! Bookmark not defined. 

Gambar 2. 8 Keypad 4x4 ...................................................................................... 16 

Gambar 2. 9 Kabel Jumper.................................................................................... 16 

Gambar 2. 10 PCF8574 ......................................................................................... 18 

Gambar 2. 11 PVC foam board ............................................................................. 18 

Gambar 2. 12 Besi siku lubang ............................................................................. 19 

Gambar 2. 13 Junction Box ................................................................................... 20 

Gambar 2. 14 Servo MG996R .............................................................................. 21 

Gambar 2. 15 Step Down LM2596 ....................................................................... 22 

Gambar 2. 16 Adaptor 12V 1A ............................................................................. 23 

Gambar 3. 1 Diagram blok prosedur penelitian ... 2Error! Bookmark not defined. 

Gambar 3. 2 Flowchart Vending Machine ............................................................. 30 

Gambar 3. 3 Flowchart Admin Isi Saldo ............................................................... 31 

Gambar 3. 4 Desain Vending Machine .................................................................. 33 

Gambar 3. 5 Gambar Rangkaian Vending Machine .............................................. 36 

Gambar 3. 6 Gambar Rangkaian Admin Isi Saldo ................................................ 36 

Gambar 4. 1 Tampilan visual alat.......................................................................... 41 

Gambar 4. 2 Program import library ..................................................................... 42 

Gambar 4. 3 Program menu utama ....................................................................... 42 

Gambar 4. 4 Tampilan menu utama di LCD I2C .................................................. 43 

Gambar 4. 5  Program cek dan baca kartu ............................................................ 43 

Gambar 4. 6 Menyimpan dan Membaca Saldo dari EEPROM ............................ 44 

Gambar 4. 7 program kalibrasi RGB sensor warna .............................................. 45



 

xiv 

 

Gambar 4. 8 Kalibrasi Load cell ........................................................................... 46 

Gambar 4. 9 Data pengguna di spreadsheet .......................................................... 47 

Gambar 4. 10 Tampilan berat di lcd ...................................................................... 50 

Gambar 4. 11 Timbangan Digital .......................................................................... 51 

Gambar 4. 12 Beras menimbang ........................................................................... 51 

Gambar 4. 13 Hasil Uji 4 kg ................................................................................. 51 

Gambar 4. 14 Hasil Timbangan Digital ................................................................ 52 

Gambar 4. 15 Hasil Uji 5Kg ................................................................................. 52

Gambar 4. 16 Hasil Timbangan Digital ................................................................ 52 

Gambar 4. 17 Uang tidak valid ............................................................................. 55 

Gambar 4. 18 Pembacaan uang tunai .................................................................... 55 

Gambar 4. 19 Hasil terdeteksi Rp 5.000 ............................................................... 56 

Gambar 4. 20 Hasil Terdeteksi Rp 10.000 ............................................................ 56 

Gambar 4. 21 Hasil uji Rp 10.000......................................................................... 56 

Gambar 4. 22 Hasil Uji Rp 50.000 ........................................................................ 57 

Gambar 4. 23 Hasil uji Rp 100.000....................................................................... 57

 



 

xv 

DAFTAR TABEL 

Tabel 2. 1 Spesifikasi RFID RC522 ...................................................................... 14 

Tabel 3. 1 Instrumen Peralatan dan Software ........................................................ 27 

Tabel 3. 2 Instrumen Bahan .................................................................................. 28 

Tabel 3. 3 Pin Komponen Vending Machine ke ESP32 ........................................ 37 

Tabel 3. 4 Pin Komponen Isi Saldo Admin ........................................................... 38 

Tabel 4. 1 Hasil kalibrasi nilai range min-max RGB............................................ 46 

Tabel 4. 2 Hasil uji berat load cell ........................................................................ 48 

Tabel 4. 3 Nilai akurasi berat load cell ................................................................. 49 

Tabel 4. 4 Hasil pembacaan semsor warna dalam ruangan ................................... 53 

Tabel 4. 5 Hasil pembacaan sensor warna luar ruangan ....................................... 54 

 


