
90 

LAMPIRAN 

 
 
 
 
 
 
 
 
 
 
 
 
 



91 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Lampiran 1. Kerangka Hidroponik Sistem Monitoring Hidroponik 
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Lampiran 2. Skema Rangkaian Ssitem Monitoring Hidroponik 
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Lampiran 3. Layout PCB Seild Sistem Monitoring Hidroponik 
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Lampiran 4. Box Elektronik Sistem Monitoring Hidroponik 
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Lampiran 5. Foto Box Sistem Monitoring Hidroponik 
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Lampiran 6. Foto Kerangka Sistem Monitoring Hidroponik  
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Lampiran 7. Tampilan Aplikasi Blynk Sistem Monitoring Hidroponik 
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Lampiran 8. Daftar Komponen Sistem Monitoring Hidroponik 

No Daftar Komponen Jumlah 
1 LCD 20X4 1 
2 Buzzer 1 
3 Push Button 2 
4 Sensor Ultrasonik HC-SR04 1 
5 Sensor Suhu dan Kelembaban DHT22 1 
6 Sensor Suhu Waterproof DS18B20 1 
7 Sensor Ph meter Air 1 
8 Arduino UNO 1 
9 NodeMCU ESP8266 1 
10 Modul Relay 2 Channel 1 
11 Modul Step Down 1 
12 Modul RTC DS3231 1 
13 Pompa DC 12V 2 
14 Lampu Grow Light 1 
15 Power Supply 1 
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Lampiran 9. Listing Program Arduino 

 

/******************************************************* 
          Program  : PROGRAM SEMUA NON LCD 
          Chip     : ARDUINO 
          Author   : ELSI DESVIA ASTUTI 
          TUGAS AKHIR HIDROPONIK BERBASIS IOT 
********************************************************/ 
 
/*==========Pemanggilan LIBRARY==========*/ 
#include <DHT.h>                  //library dht22 
#define DHTPIN 4                  //Pin yang dijadikan pembacaan sensor DHT yaitu 
pada 4 
#define DHTTYPE DHT22             // sensor yang dipakai DHT22 
#include <DallasTemperature.h>    //library ds18b20 
#include <OneWire.h> 
#include <SoftwareSerial.h> 
#include "RTClib.h"               //library RTC 
#include <LiquidCrystal_I2C.h> 
#include <NewPing.h> 
 
/*==========Define Serial==========*/ 
SoftwareSerial nodemcu(2,3); //rx tx 
 
/*==========Define Pin==========*/ 
const int ONE_WIRE_BUS = 10;            //pin Dallas 8 ke Arduino 
const int PIN_RELAY1 = 12;              // RELAY1 di pin 12 LAMPU 
const int PIN_RELAY2 = 13;              // RELAY2 di pin 13 POMPA 
const int buttonPin1 = 6; // pin yang digunakan yaitu pin 2 
const int buttonPin2 = 5; // pin yang digunakan yaitu pin 3 
const int pinBuzzer = 7;                      //pin buzzer di pin 7 arduino 
#define trigPin 8                        //pin Trig Ultrasonik di pin 8 arduino 
#define echoPin 9                        //pin echo Ultrasonik di pin 9 arduino 
#define PIN_PH A0                        //pin ph ke arduino A0 
 
/*==========Variabel Global==========*/ 
String cdata;                           //lengkapi data, yang terdiri dari nilai sensor 
String Value = "";                                     //ph 
int nilaiPin = 0;  
int angka_jam = 0;                      //hasil konversi jam ke angka jam:menit 
int pinValue1; 
int pinValue2; 
int buf[10], tempP;                                    //ph 
int f;                                     //ph 
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float phValue; 
float tegangan; 
float t;                                    // deklarasi temperatur dht 
float h;                                    // deklarasi humidity dht 
float temp;                                 // deklarasi temperatur ds18b20 
float b;                                    //ph 
float val;                                     //ph 
double DataUs;                   
const int JamHIDUP = 1600;                  // jam sore akan nyala jam 16:00 
const int JamMATI = 0500;                   // jam pagi akan mati jam 5:00 
int bacaButton1; //variabel pembaca kondisi button1 
int bacaButton2; //variabel pembaca kondisi button2 
int lockB1=1;  //variabel bantu untuk pembacaan button1 sekali tekan sekali baca 
int lockB2=1;  //variabel bantu untuk pembacaan button2 sekali tekan sekali baca 
int lockPH=0;  //variabel bantu untuk lock PH, saat PH dibawah 5 motor hidup, 
namun button dapat menghentikan motor, dan fungsi ini dapat digunakan kembali 
jika PH sudah mengalami kenaikan diatas 5 
int KonRelay1=0; //variabel untuk menyimpan kondisi relay1 
int KonRelay2=0; //variabel untuk menyimpan kondisi relay2 
char buff2[10];                                     //ph 
 
/*==========Define rule relay==========*/ 
#define RELAY_ON HIGH                       //logika Hidup untuk relay 
#define RELAY_OFF !RELAY_ON               //logika Mati untuk relay 
#define MAX_DISTANCE 200 
 
// ===== Konfigurasi LCD =========== 
// LCD20x4 dengan Modul I2C 
// Alamat I2C di 0x27 
// lcd_Addr, EN, RW, RS, D4, D5, D6, D7, PIN_BACKLIGHT, Pol 
LiquidCrystal_I2C lcd(0x27,20,4); 
 
/*==========Set Sensor==========*/ 
DHT dht(DHTPIN, DHTTYPE);                          //dht22 
OneWire oneWire(ONE_WIRE_BUS);                     //onewire 
DallasTemperature sensors(&oneWire);               //dallas 
RTC_DS3231 rtc;                                    //rtcds1307 
NewPing sonar(trigPin, echoPin, MAX_DISTANCE); 
int numberOfDevices;                               // Number of temperature devices found 
DeviceAddress tempDeviceAddress;                   // We'll use this variable to store 
a found device address 
DateTime now; 
 
/*==========VAriabel Counter==========*/ 
unsigned long waktu;                               //counter waktu mili second 
unsigned long lastLCD=0;                           //save last update data 
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long LCDtime=250;                                  //jeda update data LCD 
 
unsigned long lastKirim=0;                           //save last kirim data nodeMCU 
long Kirimtime=1000;                                  //jeda kirim data nodeMCU 
 
unsigned long int avgValue;                                    //ph 
unsigned long int Tegangan;  
//ph 
/*==========Set RTC==========*/ 
#if defined(ARDUINO_ARCH_SAMD) 
// for Zero, output on USB Serial console, remove line below if using 
programming port to program the Zero! 
   #define Serial SerialUSB 
#endif 
 
int get_angka(DateTime now){ 
// konversi jam dalam ratusan, menit dalam puluhan dan satuan 
return (now.hour() * 100) + now.minute(); 
} 
 
void setup() 
{ 
/*===========Set INPUT==========*/ 
    pinMode(PIN_PH, INPUT); 
    pinMode(ONE_WIRE_BUS, INPUT); 
    pinMode(trigPin, INPUT); 
    pinMode(echoPin, INPUT); 
 
/*==========Set OUTPUT==========*/ 
    pinMode(PIN_RELAY1, OUTPUT); 
    pinMode(PIN_RELAY2, OUTPUT); 
    pinMode(pinBuzzer,OUTPUT); 
 
/*==========AutoSensor==========*/     
//    Wire.begin(); 
    dht.begin();                                //prosedure memulai pemanggilan library dht 
    sensors.begin(); 
     
/*==========AutoRTC==========*/  
  #ifndef ESP8266 
  while (!Serial); // for Leonardo/Micro/Zero 
#endif 
  lcd.begin(); 
 
    if (! rtc.begin()) { 
    Serial.println("Couldn't find RTC"); 
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    while (1); 
  } 
 
  if (rtc.lostPower()) { 
    Serial.println("RTC lost power, lets set the time!"); 
    // 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)); 
  }  
/*==========Set LCD==========*/ 
 
    lcd.begin();                            //Prosedur Memulai LCD 
 
    lcd.setCursor(1,0); 
    lcd.print("SISTEM HIDROPONIK"); 
    lcd.setCursor(1,1); 
    lcd.print("ELSI DESVIA ASTUTI"); 
    lcd.setCursor(4,2); 
    lcd.print("16507134025"); 
    lcd.setCursor(8,3); 
    lcd.print("D TE"); 
    delay(1000); 
    lcd.clear();    //Perintah membersihkan layar LCD 
} 
 
void loop(){  
/*==========Baudrate komunikasi Serial dan NodeMCU==========*/ 
    Serial.begin(9600); //baudrate(kecepatan komunukasi) serial 
    nodemcu.begin(9600);  //baudrate (kecepatan komunukasi) nodemcu 
   
/*==========Timer/Waktu==========*/ 
    waktu=millis();  //counter waktu 
 
    unsigned long currentMillis1    = millis(); 
    unsigned long currentMillis2    = millis(); 
     
    DateTime now = rtc.now(); 
    angka_jam = get_angka(now); 
 
/*==========Sensor pH==========*/ 
   
  for(int i=0;i<10;i++)       //Get 10 sample value from the sensor for smooth the 
value 
  {  
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    buf[i]=analogRead(PIN_PH); 
    delay(10); 
  } 
  for(int i=0;i<9;i++)        //sort the analog from small to large 
  { 
    for(int j=i+1;j<10;j++) 
    { 
      if(buf[i]>buf[j]) 
      { 
        temp=buf[i]; 
        buf[i]=buf[j]; 
        buf[j]=tempP; 
      } 
    } 
  } 
  avgValue=0; 
  for(int i=2;i<8;i++)                      //take the average value of 6 center sample 
    avgValue+=buf[i]; 
  float phValue=(float)avgValue*5.0/1024/6; //convert the analog into millivolt 
  phValue=3.5*phValue;                      //convert the millivolt into pH value 
   
     Value =  dtostrf(phValue, 4, 2, buff2);  //4 is mininum width, 6 is precision 
 
/*==========Sensor DHT==========*/ 
h = dht.readHumidity();                 //pembacaan kelembaban dht 
t = dht.readTemperature();              //pembacaan suhu dht 
   
  
  /*==========Sensor DALAS==========*/ 
  sensors.requestTemperatures(); 
  temp = sensors.getTempCByIndex(0); 
 
  /*==========Sensor ULTRASONIK==========*/ 
  unsigned int uS = sonar.ping(); // kirim ping dan simpan hasilnya di variabel uS 
(satuannya mikrodetik) 
  DataUs = uS / US_ROUNDTRIP_CM; 
   
 
/*==========Pengaturan OUTPUT========*/ 
  if (DataUs >= 20){digitalWrite(pinBuzzer, HIGH);}  //jika ketinggian lebih dari 
20 buzzer nyala 
  else if (5 < DataUs < 20){digitalWrite(pinBuzzer, LOW);} //Jika ketinggian 
antara 5-20 buzzer mati 
  if (DataUs <= 5){digitalWrite(pinBuzzer, HIGH);} //jika ketinggian kurang dari 
5 buzzer nyala 
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  if (DataUs<=5 && lockPH==1){ 
    KonRelay2=0;  //kondisi motor hidup 
    lockPH=0;}    //membantu untuk lock kondisi, sehingga hanya fungsi hanya 
dieksekusi 1 kali 
   else if (DataUs>=5.1 && lockPH==0){ 
     KonRelay2=1;  //kondisi motor mati 
     lockPH=1;}    //membantu untuk lock kondisi, sehingga hanya fungsi hanya 
dieksekusi 1 kali 
 
   
   if(JamHIDUP==angka_jam){  //Saat jam menunjukan jamHIDUP maka sistem 
akan menghidupkan lampu&pompa dan akan terus hidup sampai ada perintal 
lebih lanjut 
     KonRelay1=1; 
     KonRelay2=1; 
     }  
   else if(JamMATI==angka_jam ){  //Saat jam menunjukan jamMATI maka 
sistem akan mematikan lampu&pompa dan akan terus mati sampai ada perintal 
lebih lanjut 
     KonRelay1=0; 
     KonRelay2=0;  
     } 
         
bacaButton1= digitalRead(buttonPin1);  //membaca kondisi button 1 
bacaButton2= digitalRead(buttonPin2);  //membaca kondisi button 2 
 
  if (bacaButton1==HIGH){  
    for (lockB1;lockB1>0;lockB1-=1){   //berfungsi agar walau button dipencet 
lama, eksekusi perintah hanya sekali 
      KonRelay1+=1;  
      if (KonRelay1==2){KonRelay1=0;}  
    } 
  } 
  else if (bacaButton1==LOW){lockB1=1;}  //mengembalikan lockButton 1 
menjadi 1, mengindikasikan button sudah tidak dipencet 
 
  if (bacaButton2==HIGH){  
    for (lockB2;lockB2>0;lockB2-=1){ 
      KonRelay2+=1;  
      if (KonRelay2==2){KonRelay2=0;} 
    } 
  } 
  else if (bacaButton2==LOW){lockB2=1;} 
 
/*==========OUTPUT KE RELAY========*/ 
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  if(KonRelay1==0){digitalWrite(PIN_RELAY1,HIGH);} 
  else if(KonRelay1==1){digitalWrite(PIN_RELAY1,LOW);} 
 
  if(KonRelay2==0){digitalWrite(PIN_RELAY2,HIGH);} 
  else if(KonRelay2==1){digitalWrite(PIN_RELAY2,LOW);} 
 
/*==========Pemanggilan fungsi Output LCD========*/ 
OUTPUT_LCDSerial();      
 
 
/*==========Pengiriman data ke nodeMCU========*/ 
if (nodemcu.available() > 0 ){ 
  if(waktu-lastKirim>=Kirimtime){ 
     lastKirim=waktu;  
      cdata = cdata +h +","+t+"," 
+Value+","+temp+","+DataUs+","+pinValue1+","+pinValue2; 
      Serial.println(cdata); 
      nodemcu.println(cdata);  
      cdata = ""; 
    } 
  } 
} 
 
void OUTPUT_LCDSerial(){  //Anak Program untuk keluaran data pada LCD 
  if(waktu-lastLCD>=LCDtime){ 
     lastLCD=waktu; 
 
    DateTime now = rtc.now(); 
/*==========PEnampilan waktu==========*/ 
    lcd.setCursor(2,0);    
    lcd.print(now.day(), DEC); 
    lcd.print('/'); 
    lcd.print(now.month(), DEC); 
    lcd.print('/'); 
    lcd.print(now.year(), DEC); 
    lcd.print(" ");    
    lcd.print(now.hour(), DEC); 
    lcd.print(':'); 
    lcd.print(now.minute(), DEC); 
    lcd.print(':'); 
    lcd.print(now.second(), DEC); 
 
/*==========Penampilan PH==========*/ 
  lcd.setCursor(0,1); 
  lcd.print("pH ="); 
  lcd.setCursor(9,1); 
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  lcd.print("|"); 
  lcd.setCursor(4,1); 
  lcd.print(phValue, 2);  
  Serial.print("hasil tegangan: "); 
  Serial.print(Tegangan); 
  Serial.print("PH: "); 
  Serial.print(phValue, 2); 
 
/*==========Penampilan Humidity==========*/ 
  lcd.setCursor(10,1); 
  lcd.print("Hum  =");; 
  lcd.setCursor(16,1); 
  lcd.print((int)h); 
  Serial.print("  humidity = "); 
  Serial.print(h); 
  Serial.print("%  "); 
 
/*==========Penampilan Temperatur==========*/ 
  lcd.setCursor(10,2); 
  lcd.print("TemU =");; 
  lcd.setCursor(16,2); 
  lcd.print((int)t); 
  Serial.print("temperature = "); 
  Serial.print(t); 
 
  Serial.print("  TemA = "); 
  Serial.println(temp); 
  lcd.setCursor(10,3); 
  lcd.print("TemA =");; 
  lcd.setCursor(16,3); 
  lcd.print(temp, 0); 
 
/*==========Penampilan DataUs==========*/ 
  Serial.print("Ping: "); //kirim tulisan 'Ping' ke serial monitor 
  Serial.print(DataUs, 0); // konversi pingtime ke jarak (cm) 
  Serial.println("cm");   //kirim tulisan 'cm' ke serial monitor 
   
  lcd.setCursor(0,2); 
  lcd.print("Dis="); 
  lcd.setCursor(9,2); 
  lcd.print("|"); 
  lcd.setCursor(4,2); 
  lcd.print("  "); 
  lcd.setCursor(4,2); 
  lcd.print(DataUs, 0); 
  lcd.setCursor(6,2); 



107 

  lcd.print("cm"); 
 
/*==========Penampilan Kondisi Relay==========*/ 
    lcd.setCursor(0,3); 
    lcd.print("L=");   
    lcd.setCursor(2,3); 
    if (KonRelay1==1){lcd.print("H");}  
    if (KonRelay1==0){lcd.print("M");}  
    lcd.setCursor(4,3); 
    lcd.print("|"); 
    Serial.print("L: ");  
    if (KonRelay1==1){Serial.println("H");}  
    if (KonRelay1==0){Serial.println("M");}  
    
    lcd.setCursor(5,3); 
    lcd.print("P=");    
    lcd.setCursor(7,3); 
    if (KonRelay2==1){lcd.print("H");}  
    if (KonRelay2==0){lcd.print("M");}  
    lcd.setCursor(9,3); 
    lcd.print("|"); 
    Serial.print("P: ");  
    if (KonRelay2==1){Serial.println("H");}  
    if (KonRelay2==0){Serial.println("M");}  
 
/*==========Penampilan Kondisi Button==========*/ 
    Serial.print("Lbut: "); //kirim tulisan 'Ping' ke serial monitor 
    if (bacaButton1==1){Serial.println("H");}  
    if (bacaButton1==0){Serial.println("M");}   
 
    Serial.print("Pbut: "); //kirim tulisan 'Ping' ke serial monitor 
    if (bacaButton2==1){Serial.println("H");}  
    if (bacaButton2==0){Serial.println("M");} 
  } 
} 
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Lampiran 10. Listing Program Nodemcu Esp8266 

/******************************************************* 
          Program  : PROGRAM SEMUA 
          Chip     : NODEMCU V3 
          Author   : ELSI DESVIA ASTUTI 
          TUGAS AKHIR HIDROPONIK BERBASIS IOT 
********************************************************/ 
/*==========LIBRARY==========*/ 
#define BLYNK_PRINT Serial 
 
#include <ESP8266WiFi.h> 
#include <BlynkSimpleEsp8266.h> 
#include <SoftwareSerial.h> 
#include <SimpleTimer.h>   //including the library of SimpleTimer 
/*==========Define Bylnk==========*/ 
char auth[] = "9903416abdc94784ab4e1175cd0bf630"; 
 
/*==========Set WiFi==========*/ 
char ssid[] = "500rb"; //nama wifi 
char pass[] = "satusampenol0"; //password wifi 
 
SimpleTimer timer; 
int satuVal, duaVal, tigaVal, empatVal, limaVal;      //sensor 
int pinPus; 
int pinValue1; 
int pinValue2; 
/*Fungsi ini mengirimkan waktu Arduino setiap detik ke Virtual Pin (1). 
 * Dalam aplikasi, frekuensi membaca Widget harus diatur ke PUSH. Ini berarti 
 menentukan seberapa sering mengirim data ke Blynk App.*/ 
 
void sensorvalue1() 
{ 
 int sdata = satuVal; 
  // dapat mengirim nilai apa saja kapan saja.  
  // jangan kirim lebih dari 10 nilai per detik. 
  Blynk.virtualWrite(V5, sdata); //ph 
} 
void sensorvalue2() 
{ 
int sdata = duaVal; 
  // dapat mengirim nilai apa saja kapan saja.  
  // jangan kirim lebih dari 10 nilai per detik. 
  Blynk.virtualWrite(V6,sdata); //temU 
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} 
void sensorvalue3() 
{ 
int sdata = tigaVal; 
  // dapat mengirim nilai apa saja kapan saja.  
  // jangan kirim lebih dari 10 nilai per detik. 
  Blynk.virtualWrite(V2,sdata); //kelembaban 
} 
void sensorvalue4() 
{ 
 int sdata= empatVal; 
  // dapat mengirim nilai apa saja kapan saja.  
  // jangan kirim lebih dari 10 nilai per detik. 
  Blynk.virtualWrite(V4,sdata); //temA 
} 
void sensorvalue5() 
{ 
int sdata = limaVal; 
  // dapat mengirim nilai apa saja kapan saja.  
  // jangan kirim lebih dari 10 nilai per detik. 
  Blynk.virtualWrite(V3, sdata); //ultra 
} 
String myString; // complete message from arduino, which consistors of snesors 
data 
char sdata, rdata; // received charactors 
String getValue(String data, char separator, int index) 
{ 
    int found = 0; 
    int strIndex[] = { 0, -1 }; 
    int maxIndex = data.length() - 1; 
 
    for (int i = 0; i <= maxIndex && found <= index; i++) { 
        if (data.charAt(i) == separator || i == maxIndex) { 
            found++; 
            strIndex[0] = strIndex[1] + 1; 
            strIndex[1] = (i == maxIndex) ? i+1 : i; 
        } 
    } 
    return found > index ? data.substring(strIndex[0], strIndex[1]) : ""; 
} 
BLYNK_WRITE(D6) 
{ 
  pinValue1 = param.asInt(); 
} 
BLYNK_WRITE(D5) 
{ 
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  pinValue2 = param.asInt(); 
} 
 
void myTimerEvent() 
{ 
  // You can send any value at any time. 
  // Please don't send more that 10 values per second. 
  Blynk.virtualWrite(V1, millis() / 1000); 
 
} 
 
 
void setup() 
{ 
    Serial.begin(9600);// baud komunikasi serial monitor 
    
    Blynk.begin(auth, ssid, pass); 
 
    timer.setInterval(1000L,sensorvalue1); //ph 
    timer.setInterval(1000L,sensorvalue2); //temperatureudara 
    timer.setInterval(1000L,sensorvalue3); //humi 
    timer.setInterval(1000L,sensorvalue4); //temperatureair 
    timer.setInterval(1000L,sensorvalue5); //waterlevel 
} 
 
 
void loop() 
{ 
   if (Serial.available() == 0 ) 
   { 
  Blynk.run(); 
  timer.run(); // Initiates BlynkTimer 
   } 
  
  if (Serial.available() > 0 ) 
  { 
    rdata = Serial.read(); 
    myString = myString+ rdata; 
   // Serial.print(rdata); 
    if( rdata == '\n') 
    { 
      //Serial.println(myString); 
      //Serial.println("phmeter")l 
      //program baru 
      String l = getValue(myString, ',',0); 
      String m = getValue(myString, ',',1); 



111 

      String n = getValue(myString, ',',2); 
      String o = getValue(myString, ',',3); 
      String p = getValue(myString, ',',4); 
       
      satuVal = l.toInt(); 
      duaVal = m.toInt(); 
      tigaVal = n.toInt(); 
      empatVal = o.toInt(); 
      limaVal = p.toInt(); 
 
 
      myString = ""; 
      //selesai program baru 
    } 
  } 
   
} 
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Lampiran 11. Spesifikasi Sistem Monitoring Hidroponik 

No Spesifikasi Sistem Monitoring Hidroponik 
1. Ukuran Box Panjang 22cm, Lebar 24cm, Tinggi 

8cm. 
2. Ukuran Kerangka Hidroponik 42cm x 79cm 
3. Mikrokontroler Arduino UNO 

NodeMCU ESP8266 
4. Input data Sensor Ultrasonik HC-SR04 

Sensor Suhu dan Kelembaban DHT22 
Sensor Suhu Waterproof DS18B20 
Sensor pH meter Air 

5. Output Pompa  
Lampu Grow Light 
Buzzer 
LCD 20X4 

6. Sensor Sensor Ultrasonik HC-SR04 
Sensor Suhu dan Kelembaban DHT22 
Sensor Suhu Waterproof DS18B20 
Sensor pH meter Air 

7. Pompa Pompa Air 12 DC sebagai pengaliran 
air dari penampung ke tanaman 

8.  Software Complier Arduino IDE dan Blynk 
9. Objek yang dideteksi Ketinggian Air 

Suhu dan Kelembaban Udara 
Suhu Air 
pH air 

10. Tegangan Input Catu daya 12 VDC 
Switching 5VDC 

11. USB Port  Micro USB 
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Lampiran 12. Datasheet Arduino UNO 
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Lampiran 13. Datasheet NodeMCU 
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Lampiran 14. Datasheet DHT22 
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Lampiran 15. Datasheet DS18B20 
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Lampiran 16. Datasheet Ultrasonik 
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