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Lampiran 1. Blok Diagram 

 

 

 



62 
 

Lampiran 2. Rangkaian Elektronik 
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Lampiran 3. Alat dan bahan 
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Lampiran 4. Flowchart 
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Lampiran 5. Program 

#include <Wire.h> //lcd 

#include <LiquidCrystal_I2C.h> 

#include <OneWire.h>  //suhu 

#include <DallasTemperature.h> 

#include <EEPROM.h> 

#define analogInPin A1 //salinitas 

#define ONE_WIRE_BUS A2  

#define relay1 2 

#define relay2 3 

#define button 8 

#define BUZZER A3 

#include <Servo.h> 

#include "RTClib.h" 

  int adc; 

  float teg; 

  float hasil; 

  const int numReadings1 = 10; 

  float readings1[numReadings1]; 

  int readIndex1 = 0; 

  float total1 = 0; 

  float average1 = 0; 

  float Salin; 

 

 RTC_DS1307 rtc; 

 char daysOfTheWeek[7][12] = {"Ming", 
"Sen", "Sel", "Rab", "Kam", "Jum", 
"Sab"}; 

LiquidCrystal_I2C lcd(0x3F, 2, 1, 0, 4, 5, 
6, 7, 3, POSITIVE);  // Atur LCD I2C 
address 

 

Servo myservo;  

int pos = 0;   

void setup() { 

  //Serial.begin(9600); 

  lcd.begin(20,4);  

  lcd.setCursor(1,1);  

  lcd.print("TEKNIK ELEKTRONIKA"); 

  lcd.setCursor(7,2); 

  lcd.print("(2015)"); 

  lcd.setCursor(0,3); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

   

    pinMode(relay1,OUTPUT); 

    pinMode(relay2,OUTPUT); 

    pinMode(BUZZER, OUTPUT); 

    pinMode(button, INPUT_PULLUP); 

   

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

   

    digitalWrite(relay1,HIGH); 

    digitalWrite(relay2,HIGH); 
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    digitalWrite(BUZZER, LOW); 

    digitalWrite(BUZZER, HIGH);   

    delay(300); 

    digitalWrite(BUZZER, LOW); 

    delay(200); 

    digitalWrite(BUZZER, HIGH); 

    delay(300); 

    digitalWrite(BUZZER, LOW); 

   

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

 

    myservo.attach(9);  

    for (pos = 0; pos <= 90; pos += 1) { // 
goes from 0 degrees to 180 degrees 

      // in steps of 1 degree 

      myservo.write(pos);              // tell 
servo to go to position in variable 'pos' 

      delay(25);                       // waits 15ms 
for the servo to reach the position 

    } 

    delay (1000); 

 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(100); 

  lcd.print("_"); 

  delay(400); 

  lcd.print("_"); 

  delay(400); 

   

  DateTime now = rtc.now(); 

   

  Serial.begin(9600); 

  if (! rtc.begin()) { 

    Serial.println("Couldn't find RTC"); 

    while (1); 

  } 

 

  if (! rtc.isrunning()) { 

    Serial.println("RTC is NOT running!"); 

    //following line sets the RTC to the 
date & time this sketch was compiled 

    rtc.adjust(DateTime(F(__DATE__), 
F(__TIME__))); 

    // This line sets the RTC with an 
explicit date & time, for example to set 

    // January 21, 2014 at 3am you would 
call: 

    // rtc.adjust(DateTime(2014, 1, 21, 3, 
0, 0)); 

  } 

   

  lcd.clear(); 

  lcd.setCursor(1,1);  

  lcd.print("AVARA GHAMALIEL TY"); 
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  lcd.setCursor(3,2); 

  lcd.print("(15507134012)"); 

  delay(5000);  

  lcd.clear(); 

  lcd.setCursor(5,1);  

  lcd.print("LOADING"); 

  delay(500); 

  lcd.print("."); 

  delay(500); 

  lcd.print("."); 

  delay(500); 

  lcd.print("."); 

  delay(500); 

  proses(); 

   

  digitalWrite(BUZZER, HIGH); 

  delay(500); 

  digitalWrite(BUZZER, LOW); 

   

  EEPROM.write(5,now.minute()); 

} 

  

void loop(){ 

DateTime now = rtc.now(); 

 

  OneWire oneWire(ONE_WIRE_BUS); 

  DallasTemperature 
sensors(&oneWire); 

  float suhu; 

  sensors.requestTemperatures(); 

  suhu = sensors.getTempCByIndex(0); 

  EEPROM.write(2, suhu); 

   

  Serial.print("suhu: "); 

  Serial.println(suhu); 

   

  lcd.setCursor(1,0);  

  lcd.print("MONITORING  TAMBAK"); 

  lcd.setCursor(0,1); 

  lcd.print("_______UDANG________"); 

  lcd.setCursor(0,2);  

  lcd.print("Suhu:"); 

  lcd.setCursor(5,2);  

  lcd.print(suhu,0); 

  lcd.print(" C"); 

  lcd.setCursor(0,3); 

  lcd.print("Sal :"); 

  lcd.setCursor(5,3);  

  lcd.print(Salin,0); 

  lcd.print(" PPT"); 

  lcd.setCursor(11,2);  

  lcd.print("|"); 

  lcd.setCursor(11,3);  

  lcd.print("|"); 

  lcd.setCursor(12,2);  

  lcd.print("pH:"); 

  lcd.setCursor(16,2);  

  float ph=EEPROM.read(1); 

  ph=ph/10; 

  lcd.print(ph); 

  lcd.setCursor(13,3); 

  lcd.print(now.hour(), DEC); 

  lcd.print(":"); 

  lcd.print(now.minute(), DEC); 

  lcd.print(":"); 

  lcd.print(now.second(), DEC);  

  delay(1000);   
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  timer(); 

} 

void pompa(){ 

float ph=EEPROM.read(1); 

ph=ph/10; 

int i=0; 

int j=0; 

    if(ph<6){ 

      lcd.clear(); 

      lcd.setCursor(1,1);  

      lcd.print("PH TERLALU RENDAH"); 

      delay(1000); 

      lcd.setCursor(5,2);  

      lcd.print("LOADING"); 

      delay(500); 

      lcd.print("."); 

      delay(500); 

      lcd.print("."); 

      delay(500); 

      lcd.print("."); 

      delay(500); 

      i=0; 

      do{ 

        lcd.clear(); 

        lcd.setCursor(0,1);  

        lcd.print("Tambah PH Up"); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

         

        digitalWrite(relay1,LOW); 

        delay(3000); 

        digitalWrite(relay1,HIGH); 

        delay(5000); 

        j=0; 

        do{ 

        lcd.setCursor(5,3);  

        lcd.print("PH : "); 

        lcd.print(sensorPo()); 

          delay(200); 

          j=j+1; 

        }while(j<50); 

        ph=EEPROM.read(1); 

        ph=ph/10; 

        if(ph<6){ 

          i=i+1; 

        }else{ 

          i=5; 

        } 

        lcd.clear(); 

        lcd.setCursor(7,1);  

        lcd.print("PH : "); 

        lcd.print(ph); 

        delay(2000); 

      }while(i<5); 

    }else if(ph>8){ 

      lcd.clear(); 

      lcd.setCursor(1,1);  

      lcd.print("PH TERLALU TINGGI"); 

      delay(1000); 

      lcd.setCursor(5,2);  

      lcd.print("LOADING"); 

      delay(500); 

      lcd.print("."); 
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      delay(500); 

      lcd.print("."); 

      delay(500); 

      lcd.print("."); 

      delay(500); 

      i=0; 

      do{ 

        lcd.clear(); 

        lcd.setCursor(0,1);  

        lcd.print("Tambah PH Down"); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

        lcd.print("."); 

        delay(500); 

         

        digitalWrite(relay2,LOW); 

        delay(3000); 

        digitalWrite(relay2,HIGH); 

        delay(5000); 

        j=0; 

          do{ 

          lcd.setCursor(5,3);  

          lcd.print("PH : "); 

          lcd.print(sensorPo()); 

            delay(200); 

            j=j+1; 

          }while(j<50); 

        ph=EEPROM.read(1); 

        ph=ph/10; 

        if(ph>8){ 

          i=i+1; 

        }else{ 

          i=5; 

        } 

 

        lcd.clear(); 

        lcd.setCursor(5,1);  

        lcd.print("PH : "); 

        lcd.print(ph); 

        delay(2000); 

      }while(i<5); 

    } 

} 

void proses(){ 

  int pos = 0;  

  int i=5;  

  int j=0; 

 

  lcd.clear(); 

  lcd.setCursor(5,1);  

  lcd.print("MONITORING"); 

   

    for (pos = 90; pos >= 0; pos -= 1) { // 
goes from 180 degrees to 0 degrees 

      myservo.write(pos);              // tell 
servo to go to position in variable 'pos' 

      delay(25);                       // waits 15ms 
for the servo to reach the position 

    } 

    delay(300); 

     

    lcd.clear(); 

    lcd.setCursor(2,1);  

    lcd.print("UJI SALINITAS"); 

    delay(500); 

    j=0; 
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    do{ 

      Salin += sensorSalinitas(); 

      for(int k=15;k<19;k++){ 

         delay(200); 

         lcd.setCursor(k,1); 

         lcd.print("."); 

         lcd.setCursor(1,3); 

         lcd.print("Salinitas: "); 

         lcd.print(sensorSalinitas(),0); 

         lcd.print(" PPT"); 

      } 

      lcd.setCursor(15,1); 

      lcd.print("     ");  

      j=j+1; 

    }while(j<50); 

    Salin=Salin/50; 

    lcd.clear(); 

    lcd.setCursor(1,1);  

    lcd.print("SALINITAS: "); 

    lcd.print(Salin,0); 

    lcd.print(" PPT"); 

 

    for (pos = 0; pos <= 90; pos += 1) { // 
goes from 0 degrees to 180 degrees 

    // in steps of 1 degree 

      myservo.write(pos);              // tell 
servo to go to position in variable 'pos' 

      delay(25);                       // waits 15ms 
for the servo to reach the position 

    } 

    delay(300); 

    for (pos = 90; pos <= 180; pos += 1) { 
// goes from 0 degrees to 180 degrees 

      // in steps of 1 degree 

      myservo.write(pos);              // tell 
servo to go to position in variable 'pos' 

      delay(25);                       // waits 15ms 
for the servo to reach the position 

    } 

 

    lcd.clear(); 

    lcd.setCursor(5,1);  

    lcd.print("UJI PH"); 

    delay(500); 

    j=0;     

    do{ 

      for(int k=11;k<15;k++){ 

         delay(200); 

         lcd.setCursor(k,1); 

         lcd.print("."); 

         lcd.setCursor(5,3); 

         lcd.print("PH: "); 

         lcd.print(sensorPo()); 

      } 

      lcd.setCursor(11,1); 

      lcd.print("     ");  

      j=j+1; 

    }while(j<50); 

    pompa(); 

    delay(300); 

 

    float Po = EEPROM.read(1); 

    Po=Po/10; 

    lcd.clear(); 

    lcd.setCursor(5,1);  

    lcd.print("PH : "); 

    lcd.print(Po); 

     

    for (pos = 180; pos >= 75; pos -= 1) { // 
goes from 180 degrees to 0 degrees 
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      myservo.write(pos);              // tell 
servo to go to position in variable 'pos' 

      delay(25);                       // waits 15ms 
for the servo to reach the position 

    } 

 

    lcd.clear(); 

    lcd.setCursor(4,1);  

    lcd.print("UJI SUHU"); 

     

    delay(500); 

    lcd.print("."); 

    delay(500); 

    lcd.print("."); 

    delay(500); 

    lcd.print("."); 

    delay(2000); 

     

    sensorSuhu(); 

 

    lcd.clear(); 

    int Suhu = EEPROM.read(2); 

    lcd.setCursor(5,1);  

    lcd.print("SUHU : "); 

    lcd.print(Suhu); 

    lcd.print(" C"); 

     

    lcd.clear(); 

 

    lcd.setCursor(3,1);  

    lcd.print("PERHITUNGAN"); 

    delay(500); 

    lcd.print("."); 

    delay(500); 

    lcd.print("."); 

    delay(500); 

    lcd.print("."); 

    delay(2000); 

    lcd.clear(); 

     

    i=0; 

    do{ 

      if(Suhu>30 && Salin>33){ 

         lcd.setCursor(0,0);  

         lcd.print("SUHU TERLALU 
TINGGI!"); 

         lcd.setCursor(0,1);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS TINGGI!"); 

         lcd.setCursor(0,3);  

         lcd.print("SALINITAS : "); 

         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Suhu>30 && Salin<10){ 

         lcd.setCursor(0,0);  

         lcd.print("SUHU TERLALU 
TINGGI!"); 

         lcd.setCursor(0,1);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS RENDAH!"); 

         lcd.setCursor(0,3);  

         lcd.print("SALINITAS : "); 
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         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Suhu<25 && Salin>33){ 

         lcd.setCursor(0,0);  

         lcd.print("SUHU TERLALU 
RENDAH!"); 

         lcd.setCursor(0,1);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS TINGGI!"); 

         lcd.setCursor(0,3);  

         lcd.print("SALINITAS : "); 

         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Suhu<25 && Salin<10){ 

         lcd.setCursor(0,0);  

         lcd.print("SUHU TERLALU 
RENDAH!"); 

         lcd.setCursor(0,1);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS RENDAH!"); 

         lcd.setCursor(0,3);  

         lcd.print("SALINITAS : "); 

         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Suhu>30){ 

         lcd.setCursor(0,1);  

         lcd.print("SUHU TERLALU 
TINGGI!"); 

         lcd.setCursor(0,2);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Suhu<25){ 

         lcd.setCursor(0,1);  

         lcd.print("SUHU TERLALU 
RENDAH!"); 

         lcd.setCursor(0,2);  

         lcd.print("SUHU : "); 

         lcd.print(Suhu,0); 

         lcd.print(" C"); 

         digitalWrite(BUZZER, HIGH);  

         i=0; 

      }else if(Salin>33){ 

         lcd.setCursor(0,1);  

         lcd.print("SALINITAS TINGGI!"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS : "); 

         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else if(Salin<10){ 

         lcd.setCursor(0,1);  

         lcd.print("SALINITAS RENDAH!"); 

         lcd.setCursor(0,2);  

         lcd.print("SALINITAS : "); 
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         lcd.print(Salin,0); 

         lcd.print(" PPT"); 

         digitalWrite(BUZZER, HIGH); 

         i=0; 

      }else{ 

         lcd.clear(); 

         lcd.setCursor(7,1);  

         lcd.print("NORMAL"); 

         i=3; 

      } 

 

      int buttonState; 

      buttonState = digitalRead(button); 

       

      if(buttonState == LOW){ 

        lcd.clear(); 

        lcd.setCursor(3,1);  

        lcd.print("ALARM MATI !!!"); 

        digitalWrite(BUZZER, LOW); 

        delay(3000); 

        i=3;     

      } 

 

    }while(i<2); 

} 

float sensorPo(){ 

  float Value; 

  Value = analogRead(A0); 

  Value = (Value*4.85)/1023; 

  float pH; 

  pH = (-5.45546*Value)+24.20507; 

  float tes=pH*10; 

  Serial.print("ph: "); 

  Serial.println(pH); 

  EEPROM.write(1, tes); 

  return (pH); 

} 

 

float sensorSalinitas(){ 

  adc = analogRead(A1);  

  teg = (adc*4.85)/1023;  

  hasil = (teg*14.21)-13.611; 

  if (hasil<0){hasil=0;}  

  total1 = total1 - readings1[readIndex1]; 

  readings1[readIndex1] = hasil;   

  total1 = total1 + 
readings1[readIndex1];  

  readIndex1 = readIndex1 + 1;    

  if (readIndex1 >= numReadings1) 
{readIndex1 = 0;} 

  average1 = total1 / numReadings1;  

  return(average1); 

} 

 

void sensorSuhu(){ 

  OneWire oneWire(ONE_WIRE_BUS); 

  DallasTemperature 
sensors(&oneWire); 

  float suhu; 

  sensors.requestTemperatures(); 

  suhu = sensors.getTempCByIndex(0); 

  EEPROM.write(2, suhu); 

} 

void ph(){ 

float pH=EEPROM.read(1); 

pH=pH/10; 

lcd.setCursor(0,0); 

lcd.print("ph:"); 

lcd.print(pH); 



74 
 

} 

 

void suhu(){ 

int suhu=EEPROM.read(2); 

lcd.setCursor(8,0); 

lcd.print("suhu:"); 

lcd.print(suhu); 

} 

   

void salinitas () 

{ 

float valSalinitas=sensorSalinitas(); 

lcd.setCursor(0,1); 

lcd.print("Salinitas:"); 

lcd.print(valSalinitas); 

 

Serial.print("sal="); 

Serial.println(valSalinitas); 

 

} 

void timer(){ 

  DateTime now = rtc.now(); 

  int i=5; 

  int waktuawal=EEPROM.read(i); 

  int waktukini=now.minute(); 

  int waktucek=waktuawal+5;//menit 

   

  if(waktucek>60){ 

    waktucek=waktucek-60; 

  } 

  if(waktukini==waktucek){ 

    proses(); 

    EEPROM.write(i,waktukini); 

  } 

} 
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Lampiran 6. Gambar Alat 
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Lampiran 7. Pengoprasian dan Spesifikasi Alat 
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Lampiran 8. Datasheet Arduino Nano 

 

 

 

 



78 
 

 

 

 

 

 



79 
 

Lampiran 9. Datasheet DS18b20 
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Lampiran 10. Datasheet Sensor pH 
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Lampiran 11. Datasheet Sensor Salinitas 
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