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Lampiran 1. DataSheet Baterai Lithium Ion ICR 16850 
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Lampiran 2. Data Sheet Arduino Pro Mini 
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Lampiran 3. Konverter DC Penaik Tegangan 
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Lampiran 4. Konverter DC Penurun Tegangan 

 



102 
 

 
 

 



103 
 

 
 

 

  



104 
 

 
 

Lampiran 5. Mosfet IRLB3034 
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Lampiran 6. BMS 4 Sel 
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Lampiran 7. Sensor Suhu DS18B20  
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Lampiran 8. Program Keseluruhan 

#include <OneWire.h> 

#include <DallasTemperature.h> 

#define ONE_WIRE_BUS 4 

#define TEMPERATURE_PRECISION 9 

 

OneWire oneWire(ONE_WIRE_BUS); 

DallasTemperature sensors(&oneWire); 

DeviceAddress sensor1,sensor2; 

 

int vbat; 

int fan_on=0; 

int output_pid; 

int sp=32; 

float suhu_aktual; 

float rate=0; 

float error=0; 

float last_error=0; 

int kp=20; 

int kd=1; 

int ki=3; 

float suhu1; 

float suhu2; 

float tempC; 

 

void setup()  

{ 

  TCCR2B = TCCR2B & 0b11111000 |0x07; // mengubah frekuensi pwm  

  Serial.begin(9600); 

  pinMode(12, OUTPUT); 

  pinMode(11, OUTPUT); 
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  pinMode(10, OUTPUT); 

  pinMode(A2, OUTPUT); 

  pinMode(A3, OUTPUT); 

  pinMode(6,  OUTPUT); 

  pinMode(7,  OUTPUT); 

   

  pinMode(A1,INPUT_PULLUP); 

  pinMode(A0,INPUT); 

  pinMode(4,INPUT); 

  pinMode(5,INPUT); 

   

  Serial.begin(9600); 

  Serial.println("Dallas Temperature IC Control Library Demo"); 

   

  sensors.begin(); 

  Serial.print("Locating devices..."); 

  Serial.print("Found "); 

  Serial.print(sensors.getDeviceCount(), DEC); 

  Serial.println(" devices."); 

 

  Serial.print("Parasite power is: ");  

  if (sensors.isParasitePowerMode()) Serial.println("ON"); 

  else Serial.println("OFF"); 

 

   

  if (!sensors.getAddress(sensor1, 0)) Serial.println("Unable to find address for 

Device 0");  

  if (!sensors.getAddress(sensor2, 1)) Serial.println("Unable to find address for 

Device 1");  
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  Serial.print("Device 0 Address: "); 

  printAddress(sensor1); 

  Serial.println(); 

 

  Serial.print("Device 1 Address: "); 

  printAddress(sensor2); 

  Serial.println(); 

 

  sensors.setResolution(sensor1, TEMPERATURE_PRECISION); 

  sensors.setResolution(sensor2, TEMPERATURE_PRECISION); 

 

  Serial.print("Device 0 Resolution: "); 

  Serial.print(sensors.getResolution(sensor1), DEC);  

  Serial.println(); 

 

  Serial.print("Device 1 Resolution: "); 

  Serial.print(sensors.getResolution(sensor2), DEC);  

  Serial.println(); 

} 

 

 

 

void printAddress(DeviceAddress deviceAddress) 

{ 

  for (uint8_t i = 0; i < 8; i++) 

  { 

    if (deviceAddress[i] < 16) Serial.print("0"); 

    Serial.print(deviceAddress[i], HEX); 

  } 

} 
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void printTemperature(DeviceAddress deviceAddress) 

{ 

  tempC = sensors.getTempC(deviceAddress); 

  Serial.print("Temp C: "); 

  Serial.print(tempC); 

  Serial.print(" Temp F: "); 

  Serial.print(DallasTemperature::toFahrenheit(tempC)); 

} 

 

 

void printResolution(DeviceAddress deviceAddress) 

{ 

  Serial.print("Resolution: "); 

  Serial.print(sensors.getResolution(deviceAddress)); 

  Serial.println();     

} 

 

 

void printData(DeviceAddress deviceAddress) 

{ 

  Serial.print("Device Address: "); 

  printAddress(deviceAddress); 

  Serial.print(" "); 

  printTemperature(deviceAddress); 

  Serial.println(); 

} 

 

void loop()  

{ 
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  vbat=analogRead(A0); 

  if (vbat<=599) 

  { 

  digitalWrite(13,0); 

  digitalWrite(12,1); 

  digitalWrite(11,1); 

  digitalWrite(10,1); 

  digitalWrite(A3,1); 

  digitalWrite(A2,1); 

  } 

 

  else if (vbat>599 && vbat<=640) 

  { 

  digitalWrite(13,0); 

  digitalWrite(12,0);delay(100); 

  digitalWrite(11,1); 

  digitalWrite(10,1); 

  digitalWrite(A3,1); 

  digitalWrite(A2,1); 

  } 

  

  else if (vbat>640 && vbat<=680) 

  { 

  digitalWrite(13,0); 

  digitalWrite(12,0);delay(100); 

  digitalWrite(11,0);delay(100); 

  digitalWrite(10,1); 

  digitalWrite(A3,1); 

  digitalWrite(A2,1); 

  } 

 



115 
 

 
 

  else if (vbat>680 && vbat<=721) 

  { 

  digitalWrite(13,0); 

  digitalWrite(12,0);delay(100); 

  digitalWrite(11,0);delay(100); 

  digitalWrite(10,0);delay(100); 

  digitalWrite(A3,1); 

  digitalWrite(A2,1); 

  } 

 

  else if(vbat>721 && vbat<=761) 

  { 

  digitalWrite(13,0); 

  digitalWrite(12,0);delay(100); 

  digitalWrite(11,0);delay(100); 

  digitalWrite(10,0);delay(100); 

  digitalWrite(A3,0);delay(100); 

  digitalWrite(A2,1); 

  } 

 

  else  

  { 

  digitalWrite(13,0); 

  digitalWrite(12,0);delay(100); 

  digitalWrite(11,0);delay(100); 

  digitalWrite(10,0);delay(100); 

  digitalWrite(A3,0);delay(100); 

  digitalWrite(A2,0);delay(100); 

  }  

   

  if (digitalRead(5)==1) 
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  { 

  if(vbat<822){ 

  delay(500); 

  digitalWrite(A2,1); 

  digitalWrite(A3,1); 

  digitalWrite(10,1); 

  digitalWrite(11,1); 

  digitalWrite(12,1);// dari level rendah ke tinggi 

  digitalWrite(13,1); 

  delay(500); 

  }} 

   

 if (digitalRead(A1)==0){ 

  if(fan_on==1)fan_on=0; 

  else fan_on=1; 

 } 

  //delay(500); 

  Serial.println(fan_on); 

   

   

  if (fan_on==1) 

  {digitalWrite (6,1); 

  run_fan();} 

   

  else  

  {digitalWrite(6,0); 

  digitalWrite(3,0);} 

   

} 
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void run_fan () 

{ 

  sensors.requestTemperatures(); 

  printData(sensor1); 

  suhu1=tempC; 

  //Serial.print("suhu1=    "); 

  //Serial.println(suhu1); 

 

  printData(sensor2); 

  suhu2=tempC; 

  //Serial.print("suhu2=    "); 

  //Serial.println(suhu2); 

  

  if(suhu1>suhu2)suhu_aktual=suhu1; 

  else suhu_aktual=suhu2; 

  Serial.print("suhu_aktual=    "); 

  Serial.println(suhu_aktual); 

 

  error=suhu_aktual-sp; 

  rate=last_error-error; 

 

  output_pid = int(kp*error); 

  last_error=error; 

  

  if (output_pid>0)output_pid=output_pid+90; 

  else output_pid=0; 

  if (output_pid>255)output_pid=255; 

  analogWrite(3,output_pid); 

  Serial.print("Nilai PWM=    "); 

  Serial.println(output_pid); 

} 
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