
 
 

Lampiran 1 Datasheet Arduino Mega 2560 

 

 

 



 
 

 

 

 

 

 

 



 
 

Lampiran 2 Datasheet ACS 712 

 



 
 

 



 
 

 

 

 

 



 
 

Lampiran 3 Datasheet ULN 2003 

 



 
 

 



 
 

 

 



 
 

Lampiran 4 Rangkaian Keseluruhan Alat 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Lampiran 5 Program Sistem Kerja Keseluruhan Alat 

 

#include <TimerOne.h> 

#include <Mudbus.h> 

#include <SPI.h> 

#include <Ethernet.h> 

Mudbus Mb; 

 

const int tegAwalKa = A10; 

const int tegAwalKi = A11; 

const int tegKa = A13; 

const int tegKi = A12; 

const int arusKi = A9; 

const int arusKa = A8; 

const int bateraiKa = A0; 

const int LEDATS = 53; 

const int bateraiKi = 25; 

const int LEDDCFail = 49; 

const int LEDACFail = 47; 

const int LEDFloatKa = 33; 

const int LEDBoostKa = 31; 

const int LEDChargerKa = 29; 

const int LEDACUtama = 29; 

const int pushButtonAtas; 

const int pushButtonBawah; 

const int LEDFloatKi = 45; 

const int LEDBoostKi = 43; 

const int LEDChargerKi = 41; 

const int LEDJalurUtama = 39; 

const int tblrl = 40; 

const int tbl1 = 22; 

const int tbl2 = 24; 

const int tbl3 = 26; 

const int tblReset = 35; 

const int tblHorn = 37; 

const int tblRemote = 37; 

const int RC1 = 30; 

const int RC2 = 28; 

const int ATS = 36; 

const int RKi = 32; 



 
 

const int RKa = 34; 

const int RT = 38; 

const int pinBuzzer = A15; 

 

boolean statusATS = 1; 

boolean statusBuzzer = 0; 

boolean statusHorn = 0; 

boolean sReset = 0; 

 

int jumlahATS; 

int jumlahKedip = 0; 

int statusKa; 

int statusKi; 

 

float teganganKi; 

float teganganKa; 

 

const float bA = 13.5; 

const float bB = 12.3; 

 

unsigned long currentMillis; 

unsigned long previousMillis = 0; 

const long interval = 1000; 

 

volatile boolean statusBateraiKi = 0; 

volatile boolean statusBateraiKa = 0; 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

 

LiquidCrystal_I2C lcd(0x3F, 20, 4); 

 

void setup() { 

  //SETTING IP ADDRESS MODBUS// 

  uint8_t mac[]     = { 0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED }; // dirubah sesuai 

kesepakatan 

  uint8_t ip[]      = { 192, 168, 0, 123 };   // dirubah sesuai kesepakatan 

  uint8_t gateway[] = { 192, 168, 0, 1 }; 

  uint8_t subnet[]  = { 255, 255, 255, 0 }; 

  Ethernet.begin(mac, ip, gateway, subnet); 

  //Avoid pins 4,10,11,12,13 when using ethernet shield// 



 
 

  // put your setup code here, to run once: 

  pinMode(tbl1, INPUT); 

  pinMode(tbl2, INPUT); 

  pinMode(tbl3, INPUT); 

  pinMode(tblReset, INPUT); 

  pinMode(tblHorn, INPUT); 

  pinMode(tblrl, INPUT); 

 

  digitalWrite(tbl1, HIGH); 

  digitalWrite(tbl2, HIGH); 

  digitalWrite(tbl3, HIGH); 

  digitalWrite(tblReset, HIGH); 

  digitalWrite(tblHorn, HIGH); 

  digitalWrite(tblRemote, HIGH); 

  digitalWrite(tblrl, HIGH); 

 

  pinMode(ATS, OUTPUT); 

  pinMode(RKi, OUTPUT); 

  pinMode(RKa, OUTPUT); 

  pinMode(RT, OUTPUT); 

  pinMode(RC1, OUTPUT); 

  pinMode(RC2, OUTPUT); 

  pinMode(tblRemote, OUTPUT); 

  pinMode(LEDFloatKa, OUTPUT); 

  pinMode(LEDFloatKi, OUTPUT); 

  pinMode(LEDBoostKi, OUTPUT); 

  pinMode(LEDBoostKa, OUTPUT); 

  pinMode(LEDDCFail, OUTPUT); 

  pinMode(LEDACFail, OUTPUT); 

  pinMode(bateraiKi, OUTPUT); 

  pinMode(bateraiKa, OUTPUT); 

  pinMode(LEDChargerKa, OUTPUT); 

  pinMode(LEDChargerKi, OUTPUT); 

  pinMode(LEDJalurUtama, OUTPUT); 

  pinMode(pinBuzzer, OUTPUT); 

 

  //digitalWrite(pinBuzzer, HIGH); 

  //digitalWrite(bateraiKa, HIGH); 

  //digitalWrite(bateraiKi, HIGH); 

  //digitalWrite(ATS, HIGH); 



 
 

  Serial.begin(9600); 

 

  lcd.init(); 

  // Print a message to the LCD. 

  lcd.backlight(); 

  lcd.setCursor(0, 0); 

  lcd.print(" ATS dan Monitoring"); 

  lcd.setCursor(0, 1); 

  lcd.print("     Sistem DC"); 

  lcd.setCursor(0, 2); 

  lcd.print("Oleh : "); 

  lcd.setCursor(0, 3); 

  lcd.print("Iwan dan Yesa"); 

  delay(1000); 

  lcd.setCursor(0, 2); 

  lcd.print("                     "); 

  lcd.setCursor(0, 3); 

  lcd.print("                     "); 

 

  Timer1.initialize(500000); // set a timer of length 100000 microseconds (or 0.1 

sec - or 10Hz => the led will blink 5 times, 5 cycles of on-and-off, per second) 

  Timer1.attachInterrupt( kedip ); 

} 

 

void loop() { 

  Mb.Run(); 

  // put your main code here, to run repeatedly: 

  bacaArusKi(); 

  bacaArusKa(); 

  bacaTeganganKa(); 

  bacaTeganganKi(); 

  bacaTeganganAwalKa(); 

  bacaTeganganAwalKi(); 

  if (digitalRead(tblrl) == LOW) { 

    remote(); 

    ATSAktif2(); 

  } else { 

    bacaTombol(); 

    ATSAktif(); 

  } 



 
 

  charge(); 

  delay(100); 

} 

 

void bacaArusKi() { 

  long ADC1 = 0; 

  for (int i = 0; i < 60; i++) { 

    ADC1 += analogRead(arusKi); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  float arus = (V - 2312) / 185; 

 

  arus *= 1.5; 

 

  if (arus < 0.15) { 

    arus = 0; 

  } 

  if (arus > 2) { 

    arus -= 0.2; 

  } 

 

  if (arus<1.0){ 

    arus+=0.18; 

  } 

 

  Mb.R[0] = int (arus * 100); 

 

  Serial.println("ArusKi "); 

  Serial.println(arus); 

  Serial.println("  "); 

  //Serial.println(arus); 

  /*lcd.setCursor(0, 0); 

  lcd.print("I:"); 

  lcd.print(arus);*/ 

} 

 

void bacaArusKa() { 

  long ADC1 = 0; 



 
 

  for (int i = 0; i < 60; i++) { 

    ADC1 += analogRead(arusKa); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  float arus = (V - 518) / 100; 

 

  arus *= 0.83; 

 

  if (arus < 0.15) { 

    arus = 0; 

  } 

 

  if (arus > 2) { 

    arus -= 0.3; 

  } 

 

  Mb.R[1] = int (arus * 100); 

 

  Serial.println("ArusKa "); 

  Serial.println(arus); 

  Serial.println("  "); 

  //Serial.println(arus); 

  /*lcd.setCursor(10, 0); 

  lcd.print("I2:"); 

  lcd.print(arus);*/ 

 

  //Serial.println(arus); 

} 

 

void bacaTeganganAwalKi() { 

  long ADC1 = 0; 

  for (int i = 0; i < 60; i++) { 

    ADC1 += analogRead(tegAwalKi); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  float tegangan = V * 3 / 1000.0; 



 
 

 

  if (tegangan > 9) { 

    statusKi = 1; 

    digitalWrite(LEDDCFail, LOW); 

  } else { 

    statusKi = 0; 

    //digitalWrite(LEDDCFail, HIGH); 

  } 

  Mb.R[2] = int (tegangan * 100); 

 

  Serial.println("TeganganAwalKi"); 

  Serial.println(tegangan); 

  Serial.println("  "); 

} 

 

void bacaTeganganAwalKa() { 

  long ADC1 = 0; 

  for (int i = 0; i < 60; i++) { 

    ADC1 += analogRead(tegAwalKa); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  float tegangan = V * 3 / 1000.0; 

 

 

  if (tegangan > 9) { 

    statusKa = 1; 

    digitalWrite(LEDDCFail, LOW); 

    Serial.println("Kanan"); 

  } else { 

    statusKa = 0; 

    Serial.println("Kanan mati"); 

    //digitalWrite(LEDDCFail, HIGH); 

  } 

  Mb.R[3] = int (tegangan * 100); 

 

  Serial.println("TeganganAwalKa"); 

  Serial.println(tegangan); 

  Serial.println("  "); 



 
 

} 

 

void bacaTeganganKi() { 

  long ADC1 = 0; 

  for (int i = 0; i < 60; i++) { 

    ADC1 += analogRead(tegKi); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  teganganKi = V * 3 / 1000.0; 

 

  teganganKi *= 1.05; 

 

  if (teganganKi < 0.15) { 

    teganganKi = 0; 

  } 

 

  if (teganganKi > 7 && teganganKi < 11.5) { 

    teganganKi = 11.5; 

  } 

 

  if (teganganKi > 11.6 && teganganKi < 12.6) { 

    teganganKi = 12.2; 

  } 

  Mb.R[4] = int (teganganKi * 100); 

 

  Serial.println("TeganganKi"); 

  Serial.println(teganganKi); 

  Serial.println("  "); 

  lcd.setCursor(0, 3); 

  lcd.print("V1:"); 

  lcd.print(teganganKi); 

 

  //Serial.println(tegangan); 

} 

 

void bacaTeganganKa() { 

  long ADC1 = 0; 

  for (int i = 0; i < 60; i++) { 



 
 

    ADC1 += analogRead(tegKa); 

    delay(1); 

  } 

  float rata = ADC1 / 60.0; 

  float V = rata * 5000 / 1023.0; 

  teganganKa = V * 3 / 1000.0; 

 

  teganganKa *= 1.03;; 

 

  if (teganganKa < 0.15) { 

    teganganKa = 0; 

  } 

 

  if (teganganKa > 7 && teganganKa < 11.5) { 

    teganganKa = 11.5; 

  } 

 

  if (teganganKa > 11.6 && teganganKa < 12.6) { 

    teganganKa = 12.2; 

  } 

  Mb.R[5] = int (teganganKa * 100); 

 

  Serial.println("TeganganKa"); 

  Serial.println(teganganKa); 

  Serial.println("  "); 

  lcd.setCursor(10, 3); 

  lcd.print("V2:"); 

  lcd.print(teganganKa); 

  //Serial.println(tegangan); 

} 

 

void bacaTombol() { 

  if (digitalRead(tbl1) == LOW) { 

    digitalWrite(RKa, HIGH); 

    digitalWrite(RKi, HIGH); 

    digitalWrite(LEDACFail, HIGH); 

    Mb.C[4] = HIGH; 

    digitalWrite(LEDJalurUtama, LOW); 

    statusBateraiKi = 1; 

    statusBateraiKa = 1; 



 
 

    statusBuzzer = 1; 

  } else { 

    digitalWrite(RKa, LOW); 

    digitalWrite(RKi, LOW); 

    digitalWrite(LEDJalurUtama, HIGH); 

    digitalWrite(LEDACFail, LOW); 

    Mb.C[4] = LOW; 

    statusBateraiKi = 0; 

    statusBateraiKa = 0; 

    digitalWrite(bateraiKa, LOW); 

    digitalWrite(bateraiKi, LOW); 

    Mb.C[9] = LOW; 

    Mb.C[10] = LOW; 

  } 

  if (digitalRead(tbl2) == LOW) { 

    digitalWrite(RKa, HIGH); 

    digitalWrite(LEDDCFail, HIGH); 

    Mb.C[5] = HIGH; 

    statusBuzzer = 1; 

  } else { 

    if (digitalRead(tbl1) == HIGH) { 

      digitalWrite(RKa, LOW); 

    } 

  } 

  if (digitalRead(tbl3) == LOW) { 

    digitalWrite(RKi, HIGH); 

    digitalWrite(LEDDCFail, HIGH); 

    Mb.C[5] = HIGH; 

    statusBuzzer = 1; 

  } else { 

    if (digitalRead(tbl1) == HIGH) { 

      digitalWrite(RKi, LOW); 

    } 

  } 

  tombolReset(); 

  if (digitalRead(tbl1) == HIGH && digitalRead(tbl2) == HIGH && 

digitalRead(tbl3) == HIGH) { 

    statusBuzzer = 0; 

    digitalWrite(pinBuzzer, LOW); 

  } 



 
 

  if (digitalRead(tbl2) == HIGH && digitalRead(tbl3) == HIGH) { 

    digitalWrite(LEDDCFail, LOW); 

    Mb.C[5] = LOW; 

  } 

  if (digitalRead(tblHorn) == LOW) { 

    statusHorn = 1; 

    digitalWrite(pinBuzzer, LOW); 

  } 

} 

 

void remote() { 

  if (Mb.C[0] == HIGH) { 

    digitalWrite(RKa, HIGH); 

    digitalWrite(RKi, HIGH); 

    digitalWrite(LEDACFail, HIGH); 

    //Mb.C[4] = HIGH; 

    digitalWrite(LEDJalurUtama, LOW); 

    statusBateraiKi = 1; 

    statusBateraiKa = 1; 

    statusBuzzer = 1; 

  } if (Mb.C[0] == LOW) { 

    digitalWrite(RKa, LOW); 

    digitalWrite(RKi, LOW); 

    digitalWrite(LEDJalurUtama, HIGH); 

    digitalWrite(LEDACFail, LOW); 

    //Mb.C[4] = LOW; 

    statusBateraiKi = 0; 

    statusBateraiKa = 0; 

    digitalWrite(bateraiKa, LOW); 

    digitalWrite(bateraiKi, LOW); 

    //Mb.C[9] = LOW; 

    //Mb.C[10] = LOW; 

  } 

  if (Mb.C[1] == HIGH) { 

    digitalWrite(RKa, HIGH); 

    digitalWrite(LEDDCFail, HIGH); 

    Mb.C[5] = HIGH; 

    statusBuzzer = 1; 

  } if (Mb.C[1] == LOW) { 

    if (Mb.C[0] == LOW) { 



 
 

      digitalWrite(RKa, LOW); 

    } 

  } 

  if (Mb.C[2] == HIGH) { 

    digitalWrite(RKi, HIGH); 

    digitalWrite(LEDDCFail, HIGH); 

    Mb.C[5] = HIGH; 

    statusBuzzer = 1; 

  } if (Mb.C[2] == LOW) { 

    if (Mb.C[0] == LOW) { 

      digitalWrite(RKi, LOW); 

    } 

  } 

  tombolReset(); 

  if (Mb.C[0] == LOW && Mb.C[1] == LOW && Mb.C[2] == LOW) { 

    statusBuzzer = 0; 

    digitalWrite(pinBuzzer, LOW); 

  } 

  if (Mb.C[1] == LOW && Mb.C[2] == LOW) { 

    digitalWrite(LEDDCFail, LOW); 

    Mb.C[5] = LOW; 

  } 

  if (digitalRead(tblHorn) == LOW) { 

    statusHorn = 1; 

    digitalWrite(pinBuzzer, LOW); 

  } 

} 

 

void tombolReset() { 

  if (digitalRead(tblReset) == LOW) { 

    jumlahKedip = 0; 

    resett(); 

  } 

} 

 

void resett() { 

  sReset = 1; 

  ATSmati(); 

  while (digitalRead(tbl2) == LOW) { 

    if (jumlahKedip < 15) { 



 
 

      digitalWrite(LEDChargerKa, HIGH); 

      Mb.C[13] = HIGH; 

      jumlahKedip++; 

      delay(500); 

      digitalWrite(LEDChargerKa, LOW); 

      Mb.C[13] = LOW; 

      delay(500); 

    } else { 

      ATSnyala(); 

    } 

  } 

  while (digitalRead(tbl3) == LOW) { 

    if (jumlahKedip < 15) { 

      digitalWrite(LEDChargerKi, HIGH); 

      Mb.C[6] = HIGH; 

      jumlahKedip++; 

      delay(500); 

      digitalWrite(LEDChargerKi, LOW); 

      Mb.C[6] = LOW; 

      delay(500); 

    } else { 

      ATSnyala(); 

    } 

  } 

  statusHorn = 0; 

} 

 

void ATSAktif() { 

  lcd.setCursor(4, 2); 

  lcd.print("ATS : "); 

  lcd.print(jumlahATS); 

  lcd.print(" kali"); 

  if (sReset == 0) { 

    if ((digitalRead(tbl2) == LOW) || (digitalRead(tbl3) == LOW)) { 

      digitalWrite(ATS, HIGH); 

      digitalWrite(LEDATS, HIGH); 

      if (statusATS == 1) { 

        jumlahATS++; 

        if (jumlahATS > 5) { 

          jumlahATS = 1; 



 
 

        } 

        statusATS = 0; 

      } 

    } else { 

      digitalWrite(ATS, LOW); 

      digitalWrite(LEDATS, LOW); 

      statusATS = 1; 

    } 

  } 

  if ((digitalRead(tbl2) == HIGH) && (digitalRead(tbl3) == HIGH)) { 

    sReset = 0; 

  } 

} 

 

void ATSAktif2() { 

  lcd.setCursor(4, 2); 

  lcd.print("ATS : "); 

  lcd.print(jumlahATS); 

  lcd.print(" kali"); 

  if (sReset == 0) { 

    if ((Mb.C[1] == HIGH) || (Mb.C[2] == HIGH)) { 

      digitalWrite(ATS, HIGH); 

      digitalWrite(LEDATS, HIGH); 

      if (statusATS == 1) { 

        jumlahATS++; 

        if (jumlahATS > 5) { 

          jumlahATS = 1; 

        } 

        statusATS = 0; 

      } 

    } else { 

      digitalWrite(ATS, LOW); 

      digitalWrite(LEDATS, LOW); 

      statusATS = 1; 

    } 

  } 

  if ((Mb.C[1] == LOW) || (Mb.C[2] == LOW)) { 

    sReset = 0; 

  } 

} 



 
 

 

void ATSmati() { 

  digitalWrite(ATS, LOW); 

  digitalWrite(LEDATS, LOW); 

} 

void ATSnyala() { 

  digitalWrite(ATS, HIGH); 

  digitalWrite(LEDATS, HIGH); 

} 

 

void charge() { 

  if (statusKa == 1) { 

    digitalWrite(LEDChargerKa, HIGH); 

    Mb.C[13] = HIGH; 

    if (teganganKa >= bB) { 

      digitalWrite(RC1, HIGH); 

      digitalWrite(LEDFloatKa, HIGH); 

      digitalWrite(LEDBoostKa, LOW); 

      Mb.C[12] = LOW; 

      Mb.C[11] = HIGH; 

    } else if (teganganKa < bB) { 

      digitalWrite(RC1, LOW); 

      digitalWrite(LEDBoostKa, HIGH); 

      Mb.C[12] = HIGH; 

      digitalWrite(LEDFloatKa, LOW); 

      Mb.C[11] = LOW; 

    } 

    statusBateraiKa = 0; 

  } else { 

    //Serial.println("charger mati"); 

    digitalWrite(LEDChargerKa, LOW); 

    Mb.C[13] = LOW; 

    digitalWrite(LEDBoostKa, LOW); 

    Mb.C[12] = LOW; 

    digitalWrite(LEDFloatKa, LOW); 

    Mb.C[11] = LOW; 

  } 

  if (statusKi == 1) { 

    digitalWrite(LEDChargerKi, HIGH); 

    Mb.C[6] = HIGH; 



 
 

    if (teganganKi >= bB) { 

      digitalWrite(RC2, HIGH); 

      digitalWrite(LEDFloatKi, HIGH); 

      digitalWrite(LEDBoostKi, LOW); 

      Mb.C[7] = LOW; 

      Mb.C[8] = HIGH; 

    } else if (teganganKi < bB) { 

      digitalWrite(RC2, LOW); 

      digitalWrite(LEDBoostKi, HIGH); 

      Mb.C[7] = HIGH; 

      digitalWrite(LEDFloatKi, LOW); 

      Mb.C[8] = LOW; 

    } 

    statusBateraiKi = 0; 

  } else { 

    digitalWrite(LEDChargerKi, LOW); 

    Mb.C[6] = LOW; 

    digitalWrite(LEDBoostKi, LOW); 

    Mb.C[7] = LOW; 

    digitalWrite(LEDFloatKi, LOW); 

    Mb.C[8] = LOW; 

  } 

} 

 

void kedip() { 

  if (statusBateraiKa == 1) { 

    digitalWrite(bateraiKa, digitalRead( bateraiKa ) ^ 1); 

  } 

  if (statusBateraiKi == 1) { 

    digitalWrite(bateraiKi, digitalRead( bateraiKi ) ^ 1); 

  } 

  if (statusBuzzer == 1 && statusHorn == 0) { 

    digitalWrite(pinBuzzer, digitalRead( pinBuzzer ) ^ 1); 

  } 

} 

 


