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RANCANGAN AUTOMATIC CHANGEOVER UNIT BERBASIS ARDUINO 

UNO PADA VHF A/G ROHDE & SCHWARZ XU251 DI PERUM LPPNPI 

CABANG TARAKAN 

 

Oleh : 
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NIT. 30221022 

 

 

 

Very High Frequency Air to Ground (VHF A/G) merupakan fasilitas 

komunikasi penerbangan yang bekerja pada frekuensi 117.975 MHz – 136.975 

MHz. Sesuai dengan KP 35 Tahun 2015 tentang Spesifikasi Teknis Fasilitas 

Komunikasi Penerbangan bahwa dalam pengoperasiannya Very High Frequency 

Air to Ground (VHF A/G) terdiri dari transmitter dan receiver utama (main) dan 

transmitter dan receiver cadangan (standby) yang dihubungkan dengan pemindah 

otomatis (Automatic change over switch) yang dapat memindahkannya secara 

otomatis sesuai dengan keperluan operasional. Metode penelitian yang digunakan 

yaitu Define, Design, Development, Disseminate (4D). Metode ini dapat 

mempermudah dalam pembuatan rancangan Automatic Changeover Unit berbasis 

Arduino Uno R3 pada Very High Frequency Air to Ground (VHF A/G) Rohde & 

Schwarz XU251 di Perum LPPNPI cabang Tarakan karena sesuai dengan langkah 

kerja yang dilakukan. Rancangan Automatic Changeover Unit membutuhkan 

beberapa komponen utama yaitu Arduino Uno R3, relay 4 channel, voltage sensor 

yang akan dirangkai menjadi suatu alat yang dapat mengefisiensi pengoperasian 

Very High Frequency Air to Ground (VHF A/G). Hasil penelitian menunjukkan 

bahwa pada kondisi alarm, Light Emitting Diode (LED) alarm akan menyala yang 

menunjukkan bahwa VSWR buruk atau bernilai lebih dari 2. Light Emitting Diode 

(LED) alarm inilah yang menjadi input untuk rancangan Automatic Changeover 

Unit. Dalam pemrograman Arduino, relay 4 channel berhasil melakukan switch 

pada perangkat Very High Frequency Air to Ground (VHF A/G) dari main ke 

standby. Untuk membuktikan bahwa keseluruhan perangkat berpindah, telah 

dilakukan pengujian dengan memberikan input suara pada perangkat Very High 

Frequency Air to Ground (VHF A/G) yang telah changeover. Terbukti bahwa 

suara dari input percobaan berhasil dikeluarkan dari perangkat Very High 

Frequency Air to Ground (VHF A/G) yang telah changeover. 

 

Kata kunci : Changeover, VSWR, VHF A/G, alarm 
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ABSTRACT 

 

DESIGN OF AN ARDUINO UNO-BASED AUTOMATIC CHANGEOVER 

UNIT FOR VHF A/G ROHDE & SCHWARZ XU251 AT PERUM LPPNPI 

TARAKAN BRANCH 

 

By : 

 

Viona Dwi Irawati 

NIT. 30221022 

 

 

Very High Frequency Air to Ground (VHF A/G) is an aviation 

communication facility operating at a frequency range of 117.975 MHz – 136.975 

MHz. According to KP 35 of 2015 on Technical Specifications of Aviation 

Communication Facilities, the operation of Very High Frequency Air to Ground 

(VHF A/G) includes a main transmitter and receiver, and a standby transmitter 

and receiver connected via an Automatic Changeover Switch that can 

automatically switch according to operational needs. The research method used is 

Define, Design, Development, Disseminate (4D). This method facilitates the 
creation of an Arduino Uno R3-based Automatic Changeover Unit design for the 

VHF A/G Rohde & Schwarz XU251 at Perum LPPNPI Tarakan Branch, aligning 

with the workflow steps. The Automatic Changeover Unit design requires several 

main components: Arduino Uno R3, a 4-channel relay, and a voltage sensor, 

which are assembled into a device that can optimize the operation of Very High 

Frequency Air to Ground (VHF A/G). The research results indicate that under 

alarm conditions, the Light Emitting Diode (LED) alarm lights up, indicating that 

the VSWR is poor or greater than 2. This Light Emitting Diode (LED) alarm 

serves as the input for the Automatic Changeover Unit design. In the Arduino 

programming, the 4-channel relay successfully switches the Very High Frequency 

Air to Ground (VHF A/G) device from main to standby. To verify the complete 

switchover, tests were conducted by providing voice input to the Very High 

Frequency Air to Ground (VHF A/G) device that had switched over. It was proven 

that the voice from the test input was successfully transmitted from the Very High 

Frequency Air to Ground (VHF A/G) device that had switched over. 

Keyword : Changeover, VSWR, VHF A/G, alarm 
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Lampiran A. Pemrograman 

// mendefinsikan pin data untuk input tegangan DC 

#define ANALOG_IN_PIN_DC1 A0 

#define ANALOG_IN_PIN_DC2 A1 

 

// mendifinisikan pin data untuk relay 

const int relay1Pin = 1;   // Pin untuk mengontrol relay1 

const int relay2Pin = 2;    // Pin untuk mengontrol relay2 

 

// pengali nilai hambatan 

const float R1 = 30000.0; 

const float R2 = 7500.0; 

 

// tegangan pengali 

const float ref_voltage = 5.0; 

 

void setup() { 

   

  // mendefinisikan pin relay sebagai output 

  pinMode(relay1Pin, OUTPUT); 

  pinMode(relay2Pin, OUTPUT); 

   

  Serial.begin(9600); 

  // tampilan keterangan pada serial monitor 

  Serial.println("DC Voltage Test"); 

}
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void loop() { 

  // membaca hasil perkalian rumus untuk sensor tegangan 1 

  float in_voltage_dc1 = analogVoltage(ANALOG_IN_PIN_DC1); 

 

  // membaca input sensor tegangan 

  adc_value = analogRead(pin); 

 

  // rumus perkalian sensor tegangan 1 

  adc_voltage = (adc_value * ref_voltage) / 1024.0; 

  in_voltage_dc1 = adc_voltage / (R2 / (R1 + R2)); 

 

  // jika nilai tegangan 1 terbaca kurang dari 8.05 

  if (in_voltage_dc1 < 8.05) { 

     

    digitalWrite(relay1Pin, HIGH); 

    digitalWrite(relay2Pin, LOW);  

   

  } else { 

    

    digitalWrite(relay1Pin, LOW); 

    digitalWrite(relay2Pin, HIGH); 

 

  } 

 

  // membaca hasil perkalian rumus untuk sensor tegangan 2 

  float in_voltage_dc2 = readVoltage(ANALOG_IN_PIN_DC2)

 

  // jika nilai tegangan 2 terbaca kurang dari 8.05
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  if (in_voltage_dc2 < 8.05) { 

     

    digitalWrite(relay1Pin, LOW);  

    digitalWrite(relay2Pin, HIGH); 

   

  } else { 

    

    digitalWrite(relay1Pin, HIGH); 

    digitalWrite(relay2Pin, LOW); 

 

  } 

 

  // monitor nilai tegangan 1 dan 2 pada serial monitor 

  Serial.print("DC1 Voltage = "); 

  Serial.print(in_voltage_dc1); 

  Serial.print("V, DC2 Voltage = "); 

  Serial.print(in_voltage_dc2); 

  Serial.println("V"); 

   

 delay(1000); 

} 
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Lampiran B. Intruksi Kerja 
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Lampiran C. Berita Acara 
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