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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 10T

********************************************************/

[¥==========Pemanggilan LIBRARY=========—= */
#include <DHT.h> /Nibrary 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" /Nibrary RTC

#include <LiquidCrystal 12C.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; // RELAY?2 di pin 13 POMPA

const int buttonPinl = 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 pinValuel;

int pinValue2;

int buf[10], tempP; //ph

int f, //ph
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float phValue;
float tegangan;

float t; /I 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 buttonl

int bacaButton2; //variabel pembaca kondisi button2

int lockB1=1; //variabel bantu untuk pembacaan button] 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 RELAY ON HIGH /Nlogika Hidup untuk relay
#define RELAY OFF |RELAY ON //logika Mati untuk relay
#define MAX DISTANCE 200

// ===== Konfigurasi LCD
// LCD20x4 dengan Modul 12C

// Alamat 12C di 0x27

//'led_Addr, EN, RW, RS, D4, D5, D6, D7, PIN. BACKLIGHT, Pol
LiquidCrystal 12C 1cd(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;

[¥==========V Ariabel 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);

[F==========Set OUTPUT=—========%/
pinMode(PIN_RELAY1, OUTPUT);
pinMode(PIN_RELAY?2, OUTPUT);
pinMode(pinBuzzer, OUTPUT);

[F=======—===AutoSensor—====—===—= */

// Wire.begin();
dht.begin(); //prosedure memulai pemanggilan library dht
sensors.begin();

[F=======—===AutoRTC=—====—=====%/
#ifndef ESP8266
while (!Serial); // for Leonardo/Micro/Zero
#endif
led.begin();

if (! rte.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));

H
fh——mme——e=Set | CD=—=————=¥/

led.begin(); //Prosedur Memulai LCD

led.setCursor(1,0);
led.print("SISTEM HIDROPONIK");
led.setCursor(1,1);

led.print("ELSI DESVIA ASTUTI");
lcd.setCursor(4,2);
led.print("16507134025");
led.setCursor(8,3);

led.print("D TE");

delay(1000);
lcd.clear(); //Perintah membersihkan layar LCD
h
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 currentMillis] = 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);
j

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]>buflj])
{
temp=bufi];
bufli]=bufj];
buf[j]=tempP;
h
}
§
avgValue=0;
for(int 1=2;1<8;i++) //take the average value of 6 center sample
avgValue+=bufli];
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
[¥==========0ensor DALAS======—==—==%/

sensors.requestTemperatures();
temp = sensors.getTempCByIndex(0);

[¥==========0ensor 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) {digital Write(pinBuzzer, HIGH);} //jika ketinggian lebih dari
20 buzzer nyala

else if (5 < DataUs < 20){digital Write(pinBuzzer, LOW);} //Jika ketinggian
antara 5-20 buzzer mati

if (DataUs <= 5){digital Write(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
KonRelayl=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(buttonPinl); //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
KonRelayl+=1;
if (KonRelayl==2){KonRelay1=0;}
}

H
else if (bacaButton]==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;}
h

}
else if (bacaButton2==LOW){lockB2=1;}

f#==========QUTPUT KE RELAY========%/
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if(KonRelay1==0){digital Write(PIN_RELAY1,HIGH);}
else if(KonRelayl==1){digitalWrite(PIN_ RELAY1,LOW);}

if(KonRelay2==0){digital Write(PIN_RELAY2,HIGH);}
else if(KonRelay2==1){digital Write(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+","+pinValuel+","+pinValue2;
Serial.println(cdata);
nodemcu.println(cdata);
cdata="";

b
}
b

void OUTPUT LCDSerial(){ //Anak Program untuk keluaran data pada LCD
if(waktu-lastLCD>=LCDtime){
lastLCD=waktu;

DateTime now = rtc.now();
[¥==========PEnampilan waktu=====—===== */
led.setCursor(2,0);
led.print(now.day(), DEC);
led.print('/");
led.print(now.month(), DEC);
led.print('/");
led.print(now.year(), DEC);
led.print(" ");
led.print(now.hour(), DEC);
led.print(":");
led.print(now.minute(), DEC);
led.print(":");
led.print(now.second(), DEC);

[¥==========Penampilan PH=—===—==—====%/
led.setCursor(0,1);
led.print("pH =");
lcd.setCursor(9,1);
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led.print("|");
lcd.setCursor(4,1);
led.print(phValue, 2);
Serial.print("hasil tegangan: ");
Serial.print(Tegangan);
Serial.print("PH: ");
Serial.print(phValue, 2);

[¥==========Penampilan Humidity===—==—===== */
led.setCursor(10,1);
led.print("Hum =");;
led.setCursor(16,1);
led.print((int)h);
Serial.print(" humidity =");
Serial.print(h);
Serial.print("% ");

[¥==========Penampilan Temperatur=—======== */
led.setCursor(10,2);
led.print("TemU =");;
led.setCursor(16,2);
led.print((int)t);
Serial.print("temperature = ");
Serial.print(t);

Serial.print(" TemA =");
Serial.println(temp);
led.setCursor(10,3);
led.print("TemA =");;
led.setCursor(16,3);
led.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

led.setCursor(0,2);
led.print("Dis=");
led.setCursor(9,2);
led.print("|");
lcd.setCursor(4,2);
led.print(" ");
lcd.setCursor(4,2);
led.print(DataUs, 0);
lcd.setCursor(6,2);
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led.print("cm");

[*¥==========Penampilan Kondisi Relay======—==== */
led.setCursor(0,3);
led.print("L=");
led.setCursor(2,3);
if (KonRelayl==1){lcd.print("H");}
if (KonRelay1==0){lcd.print("M");}
led.setCursor(4,3);
led.print("|");
Serial.print("L: ");
if (KonRelayl==1){Serial.printin("H");}
if (KonRelay1==0){Serial.printin("M");}

led.setCursor(5,3);

led.print("P=");

led.setCursor(7,3);

if (KonRelay2==1){lcd.print("H");}

if (KonRelay2==0){lcd.print("M");}
led.setCursor(9,3);

led.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.printin("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 10T
********************************************************/
[¥=======—===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 pinValuel;
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 sensorvaluel()
{
int sdata = satuVal,;
// dapat mengirim nilai apa saja kapan saja.
// jangan kirim lebih dari 10 nilai per detik.
Blynk.virtualWrite(V5, sdata); //ph
h

void sensorvalue2()
{
int sdata = duaVal;
// dapat mengirim nilai apa saja kapan saja.
// jangan kirim lebih dari 10 nilai per detik.
Blynk.virtual Write(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.virtual Write(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;
/I 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 strlndex[] = { 0, -1 };
int maxIndex = data.length() - 1;

for (int 1 = 0; 1 <= maxIndex && found <= index; i++) {
if (data.charAt(i) == separator || i == maxIndex) {
found++;
strindex[0] = strIndex[1] + 1;
strindex[1] = (1 == maxIndex) ? i+1 : i;
}
h

return found > index ? data.substring(strIndex[0], strindex[1]) :

nn

}
BLYNK_WRITE(D6)

{

pinValuel = param.asint();
§

BLYNK_WRITE(DS)
{

3

109




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,sensorvaluel); //ph
timer.setInterval(1000L,sensorvalue?2); //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;
/I Serial.print(rdata);
if( rdata == "\n")
{
//Serial.println(myString);
//Serial.println("phmeter")l
//program baru
String 1 = getValue(myString, ',',0);
String m = getValue(myString, ',',1);
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}

String n = getValue(myString, ',',2);
String o = getValue(myString, ',',3);
String p = getValue(myString, ',',4);

satuVal = L.toInt();
duaVal = m.tolnt();
tigaVal = n.tolnt();
empatVal = o.tolnt();
limaVal = p.tolnt();

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

Input data

Sensor Ultrasonik HC-SR04

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

Output

Pompa

Lampu Grow Light
Buzzer

LCD 20X4

Sensor

Sensor Ultrasonik HC-SR04

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

Pompa

Pompa Air 12 DC sebagai pengaliran
air dari penampung ke tanaman

*

Software Complier

Arduino IDE dan Blynk

Objek yang dideteksi

Ketinggian Air

Suhu dan Kelembaban Udara
Suhu Air

pH air

10.

Tegangan Input

Catu daya 12 VDC
Switching SVDC

11.

USB Port

Micro USB
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Lampiran 12. Datasheet Arduino UNO

Technical Specification

Microcontrolier ATmega32s
Operatng Votage sV
Input Voitage (recommended) 7-12V
Input Voitage (imiis) -2V
Digital 'O Pins 14 (of which & provide PWM output)
Anaiog input Pns 6
DC Current per /O Pin 40 mA
DC Current for 3.3V Pin S0 mA
32 KB of which 0.5 KB used
PO h— pootioader -
SRAM 2KB
EEPROM 1KB
Clock Speed 16 MHz

the board

MADE
TN ITALY

Power
Led

ARDUINO

r 1-«m-.-a.4y_iq]$ Aunmesr

G RS ~radiospares RADIONICS Aﬂ
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Lampiran 13. Datasheet NodeMCU

Internet of Things

NodeMCU ESPB244 ESP-12E
WiFi Development Board

PodebCE) [ open zowes BT platform & edadss fermwars wisch rura on s
EEPEDEE WF: 20 fom Eapem¥ B o e which iz baaed on the
EEPA2 modids. The tsem "HedabiTLP by detmdt refern ko the Frrrewars: methar than
tea Davtll The frrewars s e Lo sonsiing langusgs. B a Eassd on e slum
erogect, and bult on e Expresaf Hon-0E S08 for ESPE05E. & unes msny open

Features

F o Werson D Devis vi.0

* Ereadboerd Friendy

® Lagt Weight amd sncall s,

33V ooerated, can De WSS powersd.

F Ls=s wirdess proioood 8321100,

¥ Buiisn wireless onnecEly Daoabdiles.

b Bulian PCE anisnna on the EEP-1IE ohp.
¥ Capabie of P, 120, &P, LART, {-wirs, 1 anaiog o

b LUz=s CPZI0Z LU0 Senal Communcaton mtefacs moduks.
o Arduing BDE compa@bles (exbension board manager reguined )
b Ewpports Lua {akks nods ) and Arguno © programmeng Smguage.

PINOUT DIAGRAM
HodeMCU ESPE266 v1.0

HHHHHHHH
RARAAARAR "

Al ST e AN 1
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NodeMCU ESP8266

Front View

Specifications of ESP-12E WiFi Module

Wirsleas Standard
Frequency Range

Power Tranamission
SRS ———

Wirsleas Form
10 Capability

Operating Temperature
Serial Tranamission
Wireleas Network Type
Security Type
Encryption Type
Firmware Upgrade

User Configuration

IEEE 802.11 big/n

2412 -2.484 GH=z
802.11b : +16 £ 2 dBm (at 11 Mbps)
802.11g : +14 £ 2 dBm (at 54 Mbps=)
802.11n : +13 + 2 dBM (at HT20, MCS7)
802.11b : -93 dBm (at 11 Mbps, CCK)
802.11g : -85 dBm (at 54 Mbpsa, OFDM)
802.11n : -82 dBm (at HT20, MCS7)
On-board PCB Antenna

UART, 12C, PWM, GPIO, 1 ADC

3.3 V Operated

15 mA output current per GPIO pin

12 - 200 mA working current

Less than 200 uA standby current

-40 to +125 °C

110 - 521600 bps, TCP Client 5

STA /AP | STA + AP

WEP / WPA-PSK / WPA2-PSK
WEPS4 | WEP128 / TKIP / AES

Local Serial Port, OTA Remote Upgrade
IPw4, TCP / UDP / FTP /| HTTP

AT + Order Set, Web Android / iOS, Smart Link APP
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Lampiran 14. Datasheet DHT22

Four specialist in innovating humidity & temperature sensors

Digital relative humidity & temperature sensor AM2302/DHT22

1. Feature & Application:

*High precision *Chutstanding long-term stabilify

*Capacdve fype *Exirz conponent oot needed

*Full ranze tempeTanme conmensated *Long ransmussion distance, up to 100 meters
*Falative hmyidiny and temperanmre measirement *Low power consmnphion

*Calibrated digital sizmal *4 pims packazed and fally mierchsneables

2. Description:

ANDI02 ouipuot calibeated digital sigmel I spplys exclhosive digital-sigmal-codlecting-technique and mpwidiny
sencing fechnology, assuring its reliabality and stability. s sensme elements s conmected with 8-bat smele-chip
COIIPAETET

Every sensor of this model] is temperanme conpensated and calibrated in acoursfe cabibraton chamber and the
calibranon-coefficiens 15 saved m oype of progranune m OTP memory, when the sensor is detecting, it wall cite
coefficiant fom memory.

Small size & low consmuption & ooz trensmussion distance{100m) ensble AW2302 to be smted i all kinds of
harzh application occasions. Single-row packaged with four pins, making the connecton very comvenieant.

J. Technical Specification:
Ddodel ANI302
Power supply 3355V DC
Charpat sigmal dizital signsl via 1-aire bus
Senzine element Pohymer momidity capacitor
Opsrating ranze Inmidity 0-100%RH; temperature —H--BCelsins
Arouzacy bumidity +2#EH . x +-3%EH,  tenmeramre —-0 5Calzins
Fesolubion or sensifivity | maidiny 0.1%RH: remparanre 0.1 Celss
EBepeatabiliy nmidiny +-1%:8H; temperatare +-40 2 elsms
Humidity bysteresis +0 FBH
Long-term Siabilicy +40 3aRH year
Interchanzeabiliny flly interchanseghls
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Four specialist in innovating humidify & temperature sensors

4. Dimensions: (unif—mm})

— 1] —_ Pl -
- 15l - -7
i i -
EI.' _|;
B Y e _'||
i..! =
=1
i copmaie s maidabadt | 350 e b right dbsriael n = - = |
[Fm | Fameren T S )
| '
= 3§ = - -7
Biz case™s dimensions a5 above
Esd wire—power sapply. Blsck wire GND
Yallew wirs—Dats sutpui
5. Electrical connection diagram:
e Tr
[ I3 e
1

MCu et |

6. Operating specifications:

(1) Powar and Fins

Power's voltage should be 3. 3-5.3V DT When powver is supplied o sensor, don't send sny instruction fo the sensor
within ones second to pass unstable stams. Ome capacitor valued 100nF can be added berween VDD and GHND for
wave flterineg.

1-ware bus is wsed for conmmmicstion bepyesn WICTT snd ARI302. ( One I-wite bas is specislly desimmed it's
differant from AarimTallas 1-wire bus, 20 it's inc ble with Diallas 1-wire bas.

Mwstradon of sur 1-wire bas:
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Four specinlist in innovating humidity & temperature sensors

7. Electrical Characteristics:
Iarns Condinon Min Typical Max Timir
Posver supply | DO f

Lad
ia
L
-

Chorent supply | Mesnming i mA
Stand-by H Faull 50 A
Collecting Second 2 Second
et
8. Attentions of application:
(1} Crperating and storage condifons

We don't reconumend the applying BH-mnge beyond the ranze swmted mthis specification. The AMI 302 sensor
cam recover after working in shoorms] opersting condition to calibrated status, but will accelersie sansoss’ aging.
{2y Artenfons to chemical matenials

“Vapor fom chemical materials may interfeare AMTI02's sensitive-elements and debase AWD302': sensigviny.
(3) Disposal when (1) & (2) happens

Step one: Kesp the AMI302 sensor at condigon of Temperanme 50-00Celsme, monidiny <10%FH for 2 hours;

Step two: After step ome, keep the AMDTIY semsor of conditon of Tenperanme 20-30Celsivs, mmmdity
=T0%RH for 5 hours.
{4} Amenton o temperanre’s affection

Felative mmidity swongly depend on temperahae, that 15 why we use smperahme compensston echnology o
engure soorste meammement of BH Buf it's sdll be much befter to keep the sensor af same temperatime when
SENEITT.

ANDE02 should be mounsed at the place as far as possible fom perts that may canse change 10 fEOperamze.
(5} Amentons vo hzht

Long time exposire to smong light and wimaviolet may debase AMI 302's perfomance.
(&) Aftentone po CoMDecion winss

The coonection wires' quality will effect copmmmication’s guslity and distance. high guality shislding-wire is
recommended.
{7} xher amentions

* Welding tempersnums should be bellow 260 elsins.

* Arvoid nang the sencor mmder dew condiion.

* D't mse this prodoct mesafely or emergency stop devices or any other occasion that fahme of AMTI? may
cause personal inury.
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Lampiran 15. Datasheet DS18B20

Cloi [ o orocorion Saks of meofic et AumberT

DS18B20

General Description

The DS16520 sSgital thermometer provides S-bit o
1201t Celsiis IBMpErAiUre measuramenis and has an
alanm funchon s nonvolatile user-programmatie upper
and lower trigger points. The DS1E6I0 communicaies
ower 3 1-Wire bus that by oefiniion reguires only one
data e {and ground) for communication with 3 central
microprocassor. I addiion, the DS18820 can derive
power directy from the data Fne [‘parasiie power'),
sliminating the reed for an extemial power SupDly.

Each DS18820 has a unique 54-bf serlal code, wahich
alows muitipie DS 188205 o funclon on the same 1-Wire
bus. Thus, i 5 siTgle [0 USE ONE MICTHONICEEENT 10
conirod many 0515820 distriouied over 3 large aea
Applications that can beneft from this feature hclude
HWAC environmenta confrols, 1EMperature montoring
syslems Inside buildings, equipment, or machinery, and
pIOCEEs MOnADnng and coninol sysiems.

Applications

» Thermostatic Contnols
Indusiriat Systems
Consumer Products
TheEMmomeiers

Thermally Senskive Systems

Cindiaring Info Tmathon aoEears & and of deta siwol

e & @ repiciened ademard of Liade bfegraied Products, e

1Rt Mav & 018
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Programmable Resolution
1-Wire Digital Thermometer

Benefits and Features

s Unkque 1-Wire® interface Raquires Cnily One Port
Pin for Commiurication

s Reduce Component Count with Inegrates
Temperature Sensor and ESPROM
+ MEzzzures Temperatures Tom -55°C 9 +125°C

[(-57"F 1o +257°F)

+ £ 5"C Acouracy from -107C to +B5°C
+ Programmable Resoiution from & Biis to 12 Bits
+ Mo Extemal Componenis Requirsd

s Parashic Powes Mode Requires Oriy 2 Pins for
Operaton (DG and GND)

» Simolfies Distrbuied Temperatre-Sensing
Applications with Mullidrmp Capabiity

+ Each Device Has a Unique 64-B%t Seral Code
Storad in On-Boand ROM

s Flehiz UsarDalinanie Momolatis (M) Aam Satings

=  Ayziable in B-Pin 30 (150 miis), §-Pin p=0R, and
3-Pin TO-82 Packages

Pin Configurations

ToF BN
we " [ T
P o [T || DR9E820 [T Juc
[T mall
N N N m[ ] -
S0 {150 miks)
[a-30s.r.iral
o[l = :Eu'\.',
. “c [ED pyapeon (D%
e s [T IEIILTS
el o [5] T =
o g
BOTTOM VEWR §Dert B
a2
O 1EE20
maxim
integrated.



Ds18B20

Absolute Maximum Ratings

Programmable Resolution
1-Wire Digital Thermometer

Volinge Fange on Ay Pin Rea@ve oo Ground . A0S o =500 Slorags Terperabur= Range... .. ... =SEC jo +A 38T
Cperating Tempemabre Rapgs. ... .=E5*C o +125"C Solder Temperabae................ : .. Ander o G IPCLEDES

FETO-12 BpecHicaton.
Thald EE ITEE FEIOQE 10 oo PEl B A1 B O I Rt s R 41 b Sraviies Baiaond o TR ankcleamest B oser cended Ciroaoes
[ ST iy o o sl of g Ty e reaS R

D Electrical Charactenstics
[F55"C o =125"0; W = 30V In 5.5V

FARAMETER EYMBOL COMDITIOHE MiH TYP Max UNITE
Bupply Voilnge Yoo Local power (MHole 1) +30 #0505 W
= -
Fuilup Supply Volsage Ve E‘;:‘T Motes 1, 2) :;ﬂ :'u; v
-10°C o +85°C Hi.E
Thersometsr Ermr tEsp -30°C ko +100°C o= 3] 1 "
=S50 12570 £
mpL Logkc-Low VIiL [Notes 1, 4, 5] o= +1B W
Local power 27 The ovesr
ImpL Lagho-High WH [Moi=s 1.5) [ of 5.5or W
Farasks power +30 Vo + 03
Aink Ciarent iy Vi = DAY 4.0 m,
BEmdty Camend oo [Notes 7, B 75d 1000 nA
Active Cumednl oo Voo = 5% (Nale 3 1 1E mA
D3 impud Surrent Ioa Mok 10) 5 ]
Do [Pode 16) H2 K

Hiods 12 A woltages ane referenced bo groorsd

Nois 2= Tre Pulup Supply Volinge specHcation assumes that B puiup devios iz ideal, and Serefore the high ievel o7 e
puilp s egual 1o Vo, inorder o mest the Vg spec of the DS18820, e aciual suppdy ad for e sirong pulup ransis-
bor muss include margr for Se vollage drop aoross the ransisior when 1S bomes o thus: Ve aetisl = Ve oes =

NTRANEETOR-

Hode 3 See byokcal performance: curee i Egore 1. Themonester Eror ImEs are 3-zigma values.
Hode 4-  Logic-ow wolkages are specifted af & sink oument of Smaé
Hods 6=  To guamnice g presence puise under low volRsgs parsiie power condBons, Vs ™y have o be regucesd o 85 low as

1B

Hods 8- Logic-hiph voitages are specified at & sooroe currend of TmAs

Hote 7-  Siandby cumest specified up to =TIC. Sandoy current bpically s 3ph ot = 1250

Nois B2 To minimize Inpe, D0 should be within the foliowing mnges: GND £ D0 £ GND + D3V or Vo — 03V s DG 2 Vo
Mode Bz Acfive cument refers fo supoly curent Suorng aciive Eemperature conversions or EEPROM wriss

Node 10 02 ime s high Chigh-Z" shabe).
Nods 11: Dr dais I3 based on a3 I000-hour siress best af +125°C wilh Vgp = S5V,
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DS18B20 Programmable Resolution
1-Wire Digital Thermometer

AC Electrical Characteristics—NV Memory
IFSE"C o 12570 Vo, = 20V o S5V

PARAMETER EYMBOL CONDITIONE WIN TYP MAK UMITE
N WrRe Sycle Time b 2 10 ms
EEFROM \Wirites Nepas | -55°C o +35'C = wirttes
EEFACM Data Rietenbion te=nm 55" to +2EMT ] PEATS

AT Electrical Characteristics
[FS5°C oy =125°C; Vo= 20% o S5V

FARAMETER LTYMBOL CONDITIONE LIl TYP MAT UHITE

S£3 resoiution 93.75
Temparature Conversion Tims oHy P {Mate 121 i ms

1108 resoLSon I7E

12-idt resolution TEO
Time bo Srong Pulsp On LEFCH Sxtart convert T command besued 10 ps
Tiesez Shot s ot {Mode 125 ED 120 L]
Recovery Time trec Mot 12 1 ws
Wirke O Low Time LI actt o {Mioke 12} ED 120 T
hiree 1 Low Time B o | Nobe 12 ] 15 pa
Fiad Dads Vald trry (M= 12} 15 =
Feget Tiome High tmeTH [Mode 1235 480 A
Resed Time Low Igemt [Miobes 12 13 4ac s
Fresence-Detect High teoinne | IMote 12) 15 &0 it
Fresance-Detect Low e v |Mobe 12} ED 240 pa
Capactance Coumm ot -1

Hede 13- See the timing diagrass in Sigure 3
Nods 13: Umder parasite power, [ igz7 > SE0US, & power-n nesef Can ocour

DIEE2) TYFIGAL ERAOR CURVE
” |
E-_' ik + By TR — "f
B — =
§ a £2 -
3 g [ "] Ja ErET g
- . ol 8
i A T —
ay l —
E e ] x " m m ]
TEMPEMATLIE [T

Figure 7. Tipical Perbrmances Curve
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Lampiran 16. Datasheet Ultrasonik

HC-SR04 User Guide

1. Ultrasonic Dhstance Measurement Principles

The transmitier emits a 2 bursts of an directional 40KHz ulirasonic wave when
tnggered and starts a timer. Ultrasonic pulses travel outward undil they encounter
an object, The object causes the the wave to be reflected back towards the wnit.
The ultrasonic receiver would detect the reflecied wave and stop the stop timer.
The weloecity of the ultrasonic burst i= 340m'sec. in air. Based on the number of
counis by the timer, the distance can be calculated bebtween the object and
transmitter The TRD Measurement formula s expressed asc D= C X T which is
kmowr as the timerateldistance measurement formiula where O is the measured
distance, and R is the propagation welocty (Rate) in air (speed of sownd) and T
represents time. |n this application T is devided by 2 as T is double the time

value from transmitter to object back to receiver.

2. Product Features

Features

® GSiable performance (Xtal.)

®  Accurate distanos meaasuremsnt
® High-density SMD Board

® (Clos= Range (2em)

Uses

Robotics bamer

Coject distance measurement
Lewvel detection

Secunty systams

Vehicle detection/avoidance
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3. Product Views

FRONT BACK

Hi
—
[
-
j—
—
=
=
—

4. Module Pin Asignments

Fin Symbol Pin Funchon Description
1 WCC oW power supply
2 Trig Trigger Input pin
3 Echo Recaiver Cutput pin
1 GHD Power ground

5. Electrical Specifications

WARARNING
Connect "GND" Terminal first s ¥s apply e

Electrical Parameiers HC-5R Uitrasonic Meodule
Operating  Voltage VDG
Operating  Current 15ma
Ciperating  Frequency A0kHz
Maz. Rangs 4m
Mearest Range 2om
Measuring Angle 15 Degress
Input Trigger Signal 10us min. TTL pulse
- TTL lewel signal, proportional to
Output Echo Signal P
Board Dimensicns 1-13M18° X 1318" X 518"
Baard Connections 4 ¥ 0.1 Pitch Right Angle Header Pins
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6. Module Operation

Set Trig and Echo Low to initalize module. Place a minimum 10us High
level pulse to "Trigger” (module will automatically send eight 40KHz acoustic
bursts). At the same time, Gate the microcontroller timer to start timing.

Wait to capture the rising edge output of ECHO port to stop the timer. Now
read the time of the counter, which is the ultrasonic propagation time in the air.
According to the formula: Distance = (ECHO high level time X ultrasonic
velocity (Speed of Sound in air 340m/sec) / 2, you can calculate the distance to
the obstacle.

For best results and maximum range, the Object should be larger than 0.5M*
the nearer the target object, the smaller it may be
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7. ModuleTiming

HC-5R04 ULTRASONIC MODULE

Trigger i A

Acoustic P

Burst EedEHz

L
Reflected r

Signal

Output of
ECHO Pin

Propagation Delay
Dependent on Dhstance

Trigger 10us min. start measurement from microcontroller.

Max Rep. Rate: 50us
ECHO Output pulse to microcontrodler, width is the time from last of 8 40KHz
bursts to detected reflected signal (microcontroller Timer gate signal)

Distance in cm = echo pulse width in ub/58

Distance in inch = echo pulse width in uS/148

Information oblained from or supplied by Mpja.com or Marlin P Jones and Assoctates
inc. 15 supplied & a service fo our customers and accuracy 5 not puaranteed noer 1= o
definttive of any particular part or manufzcturer. Use of Information and swifabkility for
any application s at users own discretbon and aser assumes all risk
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