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DAFTAR LAMPIRAN

Lampiran- 1 Program alat
1. rangkaian pengirim (TX)

#include <SoftwareSerial.h>
Soft “ial loraSerial(3,4); //3->TX Lora
#include "GravityTDS.h"

#define pHSensor Al //pH meter Analog output
#define tbdSensor A3

ffdefine tdsSensor A5

tdefine Offset 0.00 //deviation compensate
#define LED 13

#define samplingInterval 20

#define printInterval 2000 //800

#define ArrayLenth 40 //times of collection

#define VREF 5.0 // analog reference voltage (Volt) of the ADC
#define SCOUNT 30 // sum of sample point

int analogBuffer [SCOUNT]; // store the analog value in the

array, read from ADC

int analogBufferTemp [SCOUNT];

int analogBufferIndex = 0,copyIndex = 0;

int pHArray[ArrayLenth]; //Store the average value of the sensor
feedback

int pHArrayIndex=0;

float pHvValue, volt, ntu, IP;

GravityTDS gravityTds;
float averageVoltage = 0,tdsValue = 0, temperature = 25;
String sPH, sTDS, sNTU, sIP;

String CNum="C1l", CRX;

String dataTX= ""; //data kirim

String dataRX=""; //data terima

int counter = 0; //Lora initialization counter
unsigned int readingID = 0; //packet counter

o

void setup () {
lal.begin(9600);
startLoRA() ;
pinMode (tdsSensor, INPUT) ;
}



void loop () |
Ph();
Turbidity () ;
TDS () ;
indeksP () ;
terimaData () ;

}

void Ph() {
static unsigned long samplingTime = millis();

static unsigned long printTime = millis();
static float pHValue,voltage;
if(millis()-samplingTime > samplingInterval) {

pHArray[pHArrayIndex++]=analogRead (pHSensor) ;
if (pHArrayIndex==ArraylLenth)pHArrayIndex=0;
voltage = avergearray (pHArray, ArrayLenth)*5.0/1024;
pHValue = 3.5*voltage+Offset;
samplingTime=millis();
}
if(millis() - printTime > printInterval) {

sPH = String(pHValue,1l);

sNTU = String(ntu,0);

sTDS = String(tdsValue,1);

sIP = String(IP,2);

Serial.println(" pH value: "+ sPH);
Serial.println (" ntu : "+ sNTU);
Serial.printlin(" tds : "+ sTDS+ " ppm");
Serial.println(" IP : "+ sIP);
Serial.println(
digitalWrite (LE
printTime=milli

’

)
D,digitalRead(LED)~1); //ubah status LED
s();

( 14
}

double avergearray(int* arr, int number) {
int i,max,min;
double avg;
long amount=0;
if (number<=0) {

Serial.println ("Error number for the array to avraging!/n");

return 0;

}

1f (number<b) { //less than 5, calculated directly statistics
for (1=0; i<number;i++) { amount+=arr[i]; }
avg = amount/number;
return avg;

telse(

if(arr[0]<arr[l]){ min = arr[0];max=arr([1l]; }
else{ min=arr[l];max=arr[0]; }
for (1=2; i<number; i++) {
if(arr[il<min) {
amount+=min; //arr<min
min=arr[i];
}else {
if(arr[i]>max) {
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amount+=masx; //arr>max
max=arr[i];
lelse{

amount+=arr[i]; //min<=arr<=max
}
Yy//if
}//for
avg = (double)amount/ (number-2) ;
y//1f
return avg;

}

void Turbidity () {

volt = 0;
for(int i=0; 1<800; i++) {
volt += ((float)analogRead (tbdSensor)/1023)*5;

}
volt = volt/800;
volt = round to dp(volt,2);
if(volt < 2.5) ntu = 3000;
else ntu = -1120.4*square (volt)+5742.3*volt-4353.8;
// Serial.println ("™ ntu : "+String(ntu,2));
}

float round to dp( float in value, int decimal place ) {
float multiplier = powf( 10.0f, decimal place );
in value = roundf( in value * multiplier ) / multiplier;
return in value;

}

void TDS () {
static unsigned long analogSampleTimepoint = millis();
if(millis()-analogSampleTimepoint > 40U) //every 40
milliseconds,read the analog value from the ADC
{
analogSampleTimepoint = millis ()
analogBuffer[analogBufferIndex] analogRead (tdsSensor) ;
//read the analog value and store into the buffer
analogBufferIndex++;
if (analogBufferIndex == SCOUNT)
analogBufferIndex = 0;

I~

}
static unsigned long printTimepoint = millis();
if(millis()-printTimepoint > 800U)
{
printTimepoint = millis();
for (copyIndex=0;copyIndex<SCOUNT;copyIndex++)
analogBufferTemp|[copyIndex]= analogBuffer[copyIndex];
averageVoltage = getMedianNum (analogBufferTemp, SCOUNT) *
(float)VREF / 1024.0; // read the analog value more stable by the
median filtering algorithm, and convert to voltage value
float compensationCoefficient=1.0+0.02* (temperature-25.0);
//temperature compensation formula: fFinalResult (257C) =
fFinalResult (current)/ (1.0+0.02* (£TP-25.0)) ;



floatcompensationVolatge=averageVoltage/compensationCoefficient;

//temperature compensation
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tdsValue=(133.42*compensationVolatge*compensationVolatge*compensat

ionVolatge - 255.86*compensationVolatge*compensationVolatge +

857.39*compensationVolatge) *0.5; //convert voltage value to tds

value
//Serial.print ("voltage:");
//Serial.print (averageVoltage,?2) ;
//Serial.print ("V ") ;

//Serial.println (" TDS Value : "+String(tdsValue,3)+ "

ppm") ;
delay (1000) ;
}
}
int getMedianNum(int bArray[], int iFilterLen)
{
int bTab[iFilterLen];
for (byte 1 = 0; i<iFilterLen; i++)
bTab[i] = bArrayl[il;
int i, j, bTemp;
for (j = 0; j < iFilterlen - 1; Jj++)
{
for (1 = 0; i < iFilterlLen - 3 - 1; i++)
{
if (bTab[i] > bTab[i + 1])
{
bTemp = bTab[i];
bTab[i] = bTab[i + 11];
bTab[i + 1] = bTemp;
}
}
}
if ((iFilterLen & 1) > 0)
bTemp = bTab[ (iFilterLen - 1) / 2];

else

bTemp = (bTab[iFilterLen / 2] + bTab[iFilterLen / 2 - 1])

return bTemp;

}

void indeksP () {
float Ph = pHValue/7.5;
float tds = tdsValue/1000;
float ntuValue = ntu/3000;

float jumlah = Ph + tds + ntuValue;
float rerata = jumlah/3;
float maksl = max (Ph, tds);

float maks2 = max(maksl, ntuValue);
IP = sgrt((((sg(jumlah)) * maks2) + ((sg(jumlah))
//Serial.println (™ IP : "+String(IP,4));

}

volid terimaData () { //Receive from Server

/

2;

* rerata))/2);



if(loraSerial.available ()>0) {
dataRX = loraSerial.readString(); // Read packet
Serial.println("Terima dulu: "+dataRX);
//format terima = Cl~
int posl = dataRX.indexOf ('~");
CRX = dataRX.substring (0, posl);
dataRX ="";
}
1f (CNum==CRX) kirimData() ;
}

voild kirimData () {
dataTX = CNum+"~"+sPH+"#"+sNTU+"S$"+sTDS+"$"+sIP+"*";
loraSerial.print (dataTX); //Kirimkan ke receiver
Serial.println("Baru Kirim : "+dataTX);
Serial.println ()

}

//Initialize LoRa module
voild startLoRA () {
loraSerial.begin (9600);
while (!loraSerial && counter < 10) {
Serial.print (".");
counter++; delay(100);
}
1f (counter==10) {
readingID++;
Serial.println("Starting LoRa failed!");
}
Serial.println("LoRa Initialization OK!");
delay (3000);

2. Rangkaian penerima(RX)

#include <SoftwareSerial.h>
SoftwareSerial loraSerial(3,4); // RX, TX

#include <LiquidCrystal I2C.h>
LiguidCrystal 12C lcd(0x27,20,4);

#include <SPI.h>
#include <SD.h>
#include <I2C _RTC.h>
static PCF8563 RTC;

const int chipSelect = 10; // Pin 10 on Arduino Uno
const int buttonRead = AO0;

const int redLEDpin = 9;

String hri, tgl, bln, jam, mnt, dtk, thn;

bool statusRead=false;

String filename = "datalog.txt"; //notepad

String sRN, sPH, sTDS, sNTU, sIP;
String CNum="C1l", CRX;
String dataTX= ""; //data kirim
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String dataRX=""; //data terima

int counter = 0; //Lora initialization counter

int recordNum=0;

int periodaData=3000; //mdet.

unsigned int readingID = 0; //packet counter
unsigned long lastT1l=0, previousTl=0, 1imitT1=5000;
unsigned long lastT2=0, previousT2=0, 1limitT2=60000;

File myFile;

voild (* resetFunc) (void) = 0;
void setup () {
Serial.begin(9600);
/~k

RTC.setDay (25) ;

RTC.setMonth (02) ;

RTC.setYear (2024) ;

RTC.setWeek (1l); // Always Set weekday after setting Date

RTC.setHours (14) ;
RTC.setMinutes (54) ;
RTC.setSeconds (10) ;

*/
led.init (); lcd.setBacklight (100);
startLoRA () ;
pinMode (chipSelect, OUTPUT) ;
pinMode (buttonRead, INPUT PULLUP);
pinMode (redLEDpin, OUTPUT) ;
delay(100);

lcd.setCursor (0,0); lcd.print (F("Mencek Kartu SD "));
delay(2000);
if (SD.begin(chipSelect)) {
lcd.setCursor(0,0); lcd.print(F("™ Kartu SD SIAP "));
}
else 1if (!SD.begin(chipSelect)) {
lcd.setCursor(0,0); lcd.print(F("Kartu SD Error !"));
while (1) {
digitalWrite (redLEDpin, 1);delay(100);
digitalWrite (redLEDpin, 0);delay(100);
}

return;

}
delay(2000);

bacaRTC () ;
led.setCursor (0,0);
led.print ("Mulai Mencatat : ");

lcd.setCursor(0,1);

lcd.print (hri+', "+tgl+'-"+bln+'-"+thn);
lcd.setCursor(0,2);

led.print ("Jam : "+jam+':'+mnt+':"'+dtk);
delay (5000);

myFile = SD.open("datalog.txt", FILE WRITE); // Create/Open file
1f(!myFile) { //if the file isn't open, pop up an error



lcd.setCursor(0,0); lcd.print(F(" File Error ! "))
return;
}
if(myFile.size() == 0) { //jika file masih kosong
myFile.println ("No. pH ntu TDS IP Waktu ") ;

myFile.close () ;
}
else {
myFile.printlin("");
myFile.println ("No. pH ntu TDS IP Waktu ") ;
myFile.close () ;
}

lcd.clear () ;
lcd.setCursor (0,0);
led.print (tgl+'="+bln+'-"+thn+" "t+jam+': "+mnt+':"'+dtk) ;
displayData() ;
}

void loop () |
bacaRTC () ;
if(!digitalRead (buttonRead) &&!statusRead) { statusRead=1;
readText (); }
if(digitalRead (buttonRead) && statusRead) {
statusRead=0; lcd.clear();
displayData() ;
}
if(digitalRead (buttonRead) && !statusRead) {
lcd.setCursor (0,0);
led.print (tgl+'-"+bln+'-"+thn+" "+jam+': "+mnt+' ' +dtk) ;

kirimData () ;
terimaData () ;
displayData() ;

lastT2=millis();

if (lastT2-previousT2>1imitT2 && sPH!="--- ") ({
simpanData() ;
previousT2=lastT2;

}

}

void displayData () {
lcd.setCursor(0,1); led.print(F("pH : ")); lcd.print (sPH);
lcd.setCursor (10,1); lcd.print(F("TDS: ")); lcd.print (sTDS);
lcd.setCursor(5,2); led.print (F("NTU: ")); lcd.print (sNTU);
lcd.setCursor(0,3); lcd.print(F("IP : ")); lcd.print (sIP);

}

void simpanData () {
myFile=SD.open ("datalog.txt", FILE WRITE);

1f (myFile) {
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recordNum++;

if(recordNum<10) sRN="00"+String (recordNum) ;

else 1f(recordNum<100) sRN="0"+String(recordNum) ;
else 1f(recordNum<1000) sRN=String(recordNum) ;

lcd.setCursor (10,3); lcd.print("JdJD : "); lcd.print (sRN);
myFile.println (sRN+" "+sPH+" "+sNTU+" "+sTDS+"
"+sIP+" "t
tgl+'-"+bln+'-"+thn+" "+

Jam+':"+mnt+': ' +dtk) ;

myFile.close();
Serial.println (sRN+" Data tersimpan");

}

else { Serial.println(F("gagal buka file"));

myFile.close () ;
}
}

voild readText () {
lcd.clear () ;
lcd.setCursor(0,0); lcd.print (F(" Membaca File "));

// open the file for reading:

myFile = SD.open("datalog.txt");

if (myFile) {
// read from the file until there's nothing else in it:
while (myFile.available()) { Serial.write (myFile.read()); }
myFile.close(); // close the file:
}

else {
Serial.printlin(F("gagal buka file ! "));

}

lcd.setCursor (0,0);

lcd.print (F("Hapus (Y/y), Tdk(T/t)"));
Serial.println(F("Hapus (Y/y), Tdk(T/t)")):
while(!Serial.available()) { }

if (Serial.available()>0) {
char k=Serial.read():

1f(k=="Y" || k=="y") {
SD.remove ("datalog.txt"); //hapus file
Serial.println(F(" File Sudah dihapus "));
lcd.setCursor (0,0); lcd.print(F ("™ File Sudah dihapus "));

delay(2000);
resetFunc () ;

lcd.setCursor(0,1); lcd.print (F("Tekan Tombol Hijau !"));
Serial.println(F("Tekan Tombol Hijau !™));

}

else {
lcd.setCursor (0,0); lcd.print (F("Tekan Tombol Hijau !"));
Serial.println(F("Tekan Tombol Hijau !M));

}

//Initialize LoRa module
void startLoRA() {



}
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loraSerial.begin (9600);
while (!loraSerial && counter < 10) {
loraSerial.print("."); counter++; delay(100);

}

1f (counter >= 10) {
Serial.println(F("Inisialisasi LoRa gagal!"));

}

Serial.printin(F("Inisialisasi LoRa OK!"));

delay(1000);

void kirimData () {
dataTX = "Cl1~";
loraSerial.print (dataTX); //Kirimkan LoRa packet ke receiver
Serial.print (F("Kirim Dulu : ")); Serial.println(dataTX);

}

delay (periodaData) ;

void terimaData () {

}

if(loraSerial.available ()>0) {
dataRX = loraSerial.readStringUntil ('*'); // Read packet
//dataRX = CNum+'~'+sPH+'# ' '+sNTU+'S ' '+sTDS+'% "+sIP+'*"';
Serial.print (F("Baru Terima : ")); Serial.println(dataRX);
previousTl=millis{();
int posl = dataRX.indexOf
int pos2 = dataRX.indexOf
int pos3 dataRX.indexOf
int pos4 dataRX.indexOf
int posb5 = dataRX.indexOf
CNum = dataRX.substrinog (0, po
1f(CNum == "C1") {
sPH = dataRX.substring(posl+l, pos2);
sNTU = dataRX.substring(pos2+l, pos3);
sTDS dataRX.substring (pos3+1l, pos4)
sIP = dataRX.substring(pos4+l, posb);

’

}
loraSerial.readStringUntil (' "); //kosongkan buffer
}
else {
lastTl=millis();
if(lastTl-previousT1l>1imitT1l) {

sPH = w_ _ _ n;
sNTU = "--—-";
sTDS = "-—— ";
SIP - nw___ u;

Serial.println(F("Tidak Menerima DATA! \n"));

void bacaRTC () {

switch (RTC.getWeek()) {
case 1l: hri = "Ahad"; break;
case 2: hri = "Senin"; break;
case 3: hri = "Selasa"; break;
case 4: hri = "Rabu"; break;
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case 5: hri "Kamis"; break;
case 6: hri = "Jum'at"; break;
case 7: hri "Sabtu"; break;

}

tgl=String (RTC.getDay());

1f(RTC.getDay ()<10) tgl="0"+String(RTC.getDay())
bln= String(RTC.getMonth())

1f(RTC.getMonth ()<10) bln="0"+String (RTC.getMonth());
thn= String (RTC.getYear ()-2000);

jam= String (RTC.getHours()):;

1f (RTC.getHours ()<10) jam= "0"+String (RTC.getHours());

mnt= String(RTC.getMinutes());

1f(RTC.getMinutes ()<10) mnt= "0"+String (RTC.getMinutes()) ;

dtk= String (RTC.getSeconds());

1f (RTC.getSeconds ()<10) dtk= "0"+String (RTC.getSeconds ()):;
}

Lampiran- 2 Alat penelitian
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Lampiran-3 Datasheet

1. Sensor pH
PH meter(SKU: SEN0161)
From Robot Wiki
» —
Introduction

Need to measure water qualsty and other Analog piH Meser Kit

parameters bet haven't got any low cost pH

meter”? Find 1t difficult to use with Arduino?

Here comes an analog pil meter, specially desigred for Arduino controllers and has huilt-in simple,
convensent and practscal connectson and features. It has an LED which works as the Power Indicator, a BNC
connectoc and PH2 () sensor inderface. To use it, just connect the pH sensor with BNC connectar, and plug
the PH2 0 interface into the amalog mput port of any Ardusno coatroller. If pre-programmed, you will get the
pH value casily. Comes in compact plastic bax with foams for betier mobile storage

Attention:ln order to ensure the accuracy of the pli probe, you need to nse the standard selution to
calibrute it regularly.Generally, the period is about half u year. If vou meaure the dirty agueous
sofution, you need to increase the frequency of calibration.

Applications
= Waler qualsty festing
s Aguaculre
Specification

Module Power - 5.00V

Module Size - £3mm~ 32mm
Measunng Range:0- 14PH
Measunng Temperature :0.60 'C

St comdwkibnies P _meec S SEMOW)) (L]
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™

® Accurscy -+ 0.1pH (25 °C)

lime © < Imun

SV e 2300 SENNIRY, - Plotd Wik

pH Senscr with BNC Coanector
PH20 Interface | 3 foot patch )

Power Indicator LED

-
-
L
s Gmn Adjustment Potentiometer
-
-

Cable Length from sensor to BNC conneclor é6{lomm

pH Electrode Size

1y

un__ |
- 01] 2 &
pH Electrode Characteristics
The cutput of pH electrode is Millivolts and the pH value of the relationship is shown as follows (25 'C)
TGE (710 | omvaben | wmvaes (mv) | el
L. . AL S8
25430 100 150 | 1300
(.1 . 235.50 e
e84 100 236 04 11,00
17748 400 177.48 30.00
B 300 L) .00
.1 a0 .1 120
== —t 3 iz, 5 -




2. Sensor Turbidity

ROBOT

Turbidity sensor SKU: SEN0189

Cantents

o lintroducsen
Spoahcator

cunacton Diagran

o AExampies
Introduction

The hatidiny sensor delects water Quaiity by meascrng the levels of RutioRy. i uses i o delect
suspanded particies I water by measuing e kght tanssattance and scalerng rale, whch
changes wilh he amoond of total suspended solids (TSS) in wator As ihe TTS incraases, the fqua
aurbidity lovel noeases

Turhidity Sons00s ane used 10 Measwe witer qually in nvers and streams. wasiewaler and eMuom
measrements, contral ssrumentation ke safting ponds. sedmant Tansport research and
laboralary measuroments

This sensor peovides anaiog and digitid signal cutput mosed. The threshold & ojustable whes In
Sgmal signal mode. You can safect e mode acooeding 10 your MCU
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' Node The top of grobe & net waterprood
-

Specification

Operating Yaltage: 5V DC

Operatng Curent: 40mA (MAX)

Resporse Time | <500ms

Instation Resstance. 1000 (Min)

Oupet Method

Analog output. 045V

Dvgial Output: High/Low lewel signal (you can adjust the threshold valoe by adusang the
polentiometer)

Qperatng Temperature, 5C-80°C

Storage Temperature: 10 C-50C

Weight 30g

Adapser Dimengons 383mm ™ 28mm” 10maw'] Seches * 1 1inches "I dinches

Connection Deagram
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Intartace DescripGon:

"DIA" Output Signal Switch

"A", Analog Signal Outped, tho outpest value wil decrease wiven In ligaids with a high turbiaty
D" Digtal Sgnat Output, high and ow levels, which can be adjusied by the Sweshokt
potentomater B . . .
potentiomater in cigiial signal mode.

fxamples

Here are two examples:
Example 1 uses Analog oulpat mode
Example 2 uses Digtal cutput mode

Example 1

il amtami) )
Farial Degin|PeOdi; //Raud zsta: BEDD
)
weid locol) |
int secaxorVelas = analochmad |AD);// rwad the input on analog pin U3

float wvaltage = ssnsacValas * (2.0 ) 1034,03; // Canvert the snalag cmad
inyg jwtcch goes from O = I023) o & wiltage (0 « 5V):

Serial mrantizivaltage|; // srint oot the valus yzu seed:
Sulay|50)3

Exampie 2
int lediiz = 2155 I/ Comsmct mti LED on pin: 13, us uas the on
buard ane
izt ssmmor In - 33 {/ Coomerve tushidity sensas to Digisal

#in 2
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vuid swtupl)

pinMode | JedPin, OUTPUT): // Set ledPin to nutput :uds
pinMads |mensns _in, INVOT}: //Zet the rusbidicy senzes pin S input
node
}
waiad looqii)
LfidigitaiRans |sansnr_on| ==l0W) { {/ensd mansucs zignal

digitalMrice (ledPun, WICH) 7 // Af amnanc i1z ROW, chan sucsn un
fmion!

digitalMezte (laciPin, LOM): // At amnzoe 4w HIGH, than rusn o2f
the iast

]

This s 2 nfieconce chart foe he mapping from the output volage 10 the NTU accordng 1o
differant eonperature. e.g. If you leave the senscr in the pore water, 1t is NTU < 0.5, 1t should
cutpat "4.120 3V when temperature & 10-50°C.

s
. — —————
3| —
} 2| — T
bt =N
n
wr wr w awT ~re

characteristo curve “Vollage —.Temperature

Note: In e Sagram, e Wl MEasUnNnG Sty @ ahown ag NTU ano 1 i known 2%
JTU (Jacksoo Tabadity Unit), 1JTU = INTU = S mpl. Refor 20 Tatidiy wikibeds

Powonnd By DV Tudept U Dk 2017
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3. Sensor TDS

DFROBOT

[ e B

Gravity: Analog TDS Sensor / Meter For Arduino
SKU: SENO244

TOS (Total Dissohved Sclids) indcates hat how many miligrams of sokuble solids daesolod n one
iner of water In general, e Mghee tha TDS yaloe, the more sclubie solics dissclived In water, and
e less cloan the water 15 Therefore, he TOS vaiue can be used as one of the relerences ke
refecing the cisaniiness of waler

TOS pan s 2 widely wed eguipment (o measure TOS valie. The price (s afforcable and 2 & eagy to
wse, but it & not abde 10 Yansmi data to the control system for anfing moniioning 1o do some waier
Qualty aralysts. The professional rstrument has high accuracy and can send data 10 e control
systam, bt the pooe is expensive Ky ihe cednary pecgie. To this end, we havwe launched an analog
TOS sensor kit which |5 comalible with Arduino, plug and play. easy 1o use. Maiching with Acduno
controlier, you can bullkd 3 TDS detector easly 10 measure he TOS value of Squd

Thes product suppons 3.3 - 5.5V wide voliage mput, and 0 - 2.3V analog voltage output, which
makes t compabile with 5V o 3.3V control sysoam or board. The exclialion source s AC signal
winch can eMectvaly pravent the probe fom polarization ang proiong e ife of tha peobe
meamnahie, romase he sabilty of the oulpar signal. The TDS peobe is walerpeool. it can be
Immersad In water Ior Jong time measuremant
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Ths
s product, you can easily OIY

reailt

a TDS ostecior o

Astantion

.-

Specification

Signal Transmitter Board
out Voltage: 33 - 55Y

Yiorking Cumrent: 3
TDS Neasurement Range
TDS Measurome
Module Sge: 42 * 3
Module ntertace: PH
Electiode Imtnrface
TDS probe
Nurber of Neode: 2
Tooad Long 8
poecion Ine
jour. Black
Other: Waderpeodf Prode

oy  10% FS (250

Board Overview

oduct cam be used In watey Quaiity applicalion, suth s domaestic watey, hyroponics. W

fiect e Seaniness of waler 1o prolect yous

Analog TOS Sersor

Meler For Arauing
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Emﬂ!f GND{TV)

Fower VCC(3 3 - 5.5V)
fuinalog Signal Outpuil - 2.3V)
TDS Probe Connecio

Frmur iIndicotor

Tutorial

This sorml will show you how 10 moascrs the TDS vake of the water Flease read this twilona
careflly. and pay allertion to the sleps and dalals

" Tho prode can not 50 ba Lmed In water Sbowe 55 degrees cantigrade

des The probe can not be oo cioge 10 the adge of the contamed. oAPonMon It sV afec) M
readng

Tha Fead and Me catde of the prabs are sadrmroot, (e e connedior and e sgnal
ransmiter boand dre oot wateproof Paes fay alonfon 10 e

Requirements

Hardware

DFRduing UND R3 (o simidar) x 1
Analog TDS Senaor [ Meter Module x 1
TS Probe x1

Jumpes Woes x3

tested gud x !

Software

Arching IDE (Verson regurements: ¥1.0.x or V1.8.x), Chck %0 Download Arduing DE from Anduino®

haps Mwww arduino. oolen'Maln/Sofwaneh TC

Connection Diagram
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4. Lora

anive Ouugle Tate Klactinss Tochinlogn (. Gud B AT Dot B!

1 Overview

1.1 Produet introduction

EI2ATTTI00 e & windess sorad purt ssadle | TTL bavul) bt an ‘r‘ 360 0tmm
Sorma's SXTITH cuthe by y wodang & .
Uu 410441 Buquancy bl ddotmll 4TIMILY, wop Lofla apmad g EXR2F% e

. . oy
oy iindingy a v ce H
SXITTH wppocts Lol qeoad geonss kctodkegs. Lols dssct 3 : 3
B TRITIENUET M 41 e
m“mmummuhﬂ:j L AL

LR TE S S »

cassccias Sdexe, sy smo-astoocs Gy aad  wmeg
cosfidaniary. SXIITE & o suleenans in the Beld of low-spead emsssscasen, sl i Bvend By poophe st tadeatny. Tha detaul
e rane af this aoria be 28w | du Tusame pesns b 00 snd the el ~goade crvetal ocillaer i s o s s stabaliny
ol sosmncy, 3ad fa acaracy w e than Mgpen whach i gosendly sued m e ssbary. A prosest. i b bam 1 sabic e

ececraes mad b boon wiakdly wiad i the thrse e dutry, | of Thaye ol st fars e orther Sekb
P modde e G ccryposs sad coyg B T Lua £ by e modde @ fw s w onden sl Te Sats
atriagsie b snasangiees oogh ) Juny praw aad daryplan Adpetbaa The data & L o e ey
el du Tam Eel o0 Ure, redece ti prdnhilyy of ey saarkiod o gy Liabubny anst cthh .

EAIA3TTIN0 smcty saden by PO CLL OUT and ofther Somotc and fovagn dougn guesdoatins, tests varuas 1Y -ntasd
GINEELO, Sl SKE0 AP FEGASETIGRS

1.2 Features

®  Suppen abvercod Lils ki wah te atvaniags of bag-desis wn. seerfasres

®  Uiader el 4 e aua & o reach A | sad e vasenseecn Sutaxe » hobar tan e of
wadsiend O TSK

0 Sugpen el pes oy son. hrosdcs Y «

O Sappestmr wiis-sp (akia-bre poress cocssswprse | sstnbls far barcry pplicrconm,

®  Suppest I'DC Beward ave gy #1a bl

® szosmm sl powet B | OREW, s Ue wiltvars b sl afjaadie

®  Suppoct yhiul licsase-loos 1SA8 4310012 Sapacecy St

®  Sappost dua trasamsisn e af 05— 12k

®  Suppest 13- 53V pewer apply, oues e 15V pewer apphy cn s e beut perfermuss

®  buslorats wsaded dougn sppen beag-sams e s 40 -+ 13°C

®  SMAK matace S oy consection of cranid ol o evarral sesam

1.3 Application scenarios

Tlass scczmty Saomn aad rezavic Koyt snary,
Saset hessc and isdustatal sessie, g
Worchins slamn ocsnty eyenes

Dabdng necsasion wihsiac

Waslon s d prads remman contred.

SauBigen sasllpgent sgradian. wlbckd es

COPp T © 200020 17 O Eiyie Seaonorss Taos asgny (0 1M i
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porrty Chnpde Bere Blocrmns Todte log 4 A AZHED bowr Bain |

® lsakboss prokes
L Advarced Ncter Radsag Anctexcass ( AMD
- ASOETUIN G WAAMTY LPPiE Slate

2 Specifications

2.1 Limit parameters

sy [ [EETE A0S
y Mre thas 52V will pomsssndly b the
Spply volnge (V) 1 44 ais
Blacking power ddllan) - - 10 The putiudulay of barsany ot Choa 13age » sl
Weeking rengurssas | 'C ) - o L) Iedsaind prade
2.2 Working parameters
i rmsa
The mvia pacsmmetons Typlcst orTTTTen Boveart
E T L N
Wackawy velugs (V) b | ™ 59 * 13V puussxcod maput power
Camerasacation level (V) 13 sk sof buxnena wats SV TTL
Working sxapessnue | T | 40 b L&ans g dngs
Wastiny froguacy hasd (| M . a8 Scppeet B3N Soguucy buad | Dowey defad 3
) 1IN
™ P camct (tal | iia 1 power & 5
< Ricaiva cammant 1A | 14
r
e
o Shoep cxmremt M) 4 wanaz desdian
=p
LS
3
" — e 200
il
Racorve Seassmary (dlim) i -Me S22 Thae o rats b 2 4kbype
Aor x|\ byw ) un 4 19 User scticondipmscd

Cidwighs © 200000 21 . Oy Etvas Bmipvwm Fam o (o, (1)
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snire Ul Beis §lactisd Yo log " S LTI Uaee Banaad
The maia parsss iy i Rk
efircrcs Sumse MO Ol mad opea, sesxas geo S sstorns huighs 25w, ax res 2 4hbpe
The marssss cpacty W 4 sagh paciags = w il be sasautaaly
Sebcamsacesy et o gl pad when o cocoods
Cxbe capucay S 110y
Moatosan Loty ™
Crammen caten daarixe VARY wrtsd pont TTL kvl
Paciogray mated - lazs
s 1" 7% 2 %an
[Nan seces 3 1 "Wenez
T SMNAK Clurascinss epatascs sz %0 O

3 Mechanical Dimensions and Pin Definition

ey p pos v-_
M -
gounong RO RR0
] wmaz
.
|
hon Hoi
-
— — — —
T
| S b J
e ° et .
o) Ton i f) Tum
» ’
w1 o e « P
L L
- -
COUw ™ £ 200000 21 L Orman Ly Svopves Tesh gy GO0 n
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sorre Deale B s Bloanisss Tocbolag | e A
e phesame | Pl Ocboststes o Enage
‘ o Iepaa jvary wask | € nrd M1 w4 the & wurkiag mades of fae suabde (O
7ebup) b it Hhatag can e anma bl 1 et ted)
2 a8 Lt (vary wask [ wilh MU w & 4 worbing medes of the suadde | wennn
u‘qﬂ an Naasay cas hw gorasdal & ner sand

TTL scntad pent mpet. Sawseid % i ool TD cetpet pa

] mn st Cam M contgurd s epanr-2263 o pal-cp sgns. ms parstens sliags S
datale
TTL st caspet. Srwaeied 1o canamal BX1) sgus pecc

3 ™>n supa Can e contignred 3 opon-buts o pode-pal] GEIpal, s PasEElT sizzgs
Ar b
Used te anlicats the worbiag st of the suadulc (oot bt Mosisg
The ser wakaw up i cntsmnad MICT, sad caspets & bon boved dusng e

3 AUX upa e T aalidaa gazaladtiog.
R G b Gntenicd Be open-hata satpat iv Rl Fal seyRs s paseTe
warteegn S Saade

. Vi s Poattve sefurcs e uaduls power apphy, vltge rasge 2.3 e A3V IO

b 4 oD Er Matabc piosad

" h: Caizg hade

L) h: taing e

" oy Exing lade

taic

4 Recommended Wiring Diagram

Ul NCU )

—1a 0 h:'—

) Fos a7 P';;ﬁ
—<3 o poe O
—= P ras 10—
— a2 UBART _RX }?r'l' -
—O A3 USART_ T O

~ ves O
— <3 vio o 10—
B i Fa2 [0
— FE8 a1 O—
Coypighn © 2 N2 Oy biar Baaws Tosd sumay Cu i

USART_Mockie




5. LCD 12C 20x4
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Handson Technology

12C Serial Interface 20x4 LCD Module

Tha s I2C amterface 20%48 LOD digplay ssodule, @ new b gh-cudey 4 line M) chaacter LCD auaduls with oo-boand
contrast comtrod afustmes, backlight and 2C cotemmni coteos e fice. For And b 00 toes Uiy

e complex LCD drner cinont comnection. The seal sgsificonce advntapss of thes 12( Sertad LCD modede will
stmplity the corcuif coenation, sve sone FO pus os Ardaino boaed, sisnplified Germnre developeent walh widely
aveslatde Anduioo libeary

SKU: DSE-1168
Briel Data:

Computibde with Asdumo Boand or othier coatroller bossd with DC bes
Dhsplay Type: Black on yellow geees hacklipght

RC Address: 0x35-0F (0GF definlr)

Supply voluge: 5V

brerfce RO 0 s LD daty and comtrul knes

Cotrast Adjustreat - buiki-tn Potcstomneser

Backdight Control: Firmmmwase of jupes wine

Boand Sae: G860 e

1 | www.handsontec.com
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Setting Up:

Haachi's HDETHD based chanser LOD e sery cheap mad wadely avatlabie, and o an cssential part for sy project
St displarys anfoenetioe. Using e LOD pugay-Baek boand, dosizal datn e be digplined on e LCD thiough Se
DC bus. In peinciple, slch backpacks aee buill arosod PCFESTS (lhean NXP) whick s o gesenal pumpose hudirectionsd
% 5 1O port expender S wes the 120 protocol. The PCFESTS 1 2 adicon CMOS cecuil provides gencruld puspiooe
rente VO expansion (un 354 quas-bidossiosal) fur mwel tecrocorolies Tesalics val the 1wo-lee Sudirsshiondl b
(IDC-bus). Note than codl gy -back modules s conerad arousd PCFSSTAT (SOI6 package of PCPES74 i DIPI 6
peciinee) Wil & deliult dave address of 0027, I your paggyv-Back boan! bolds & PCFRSTIAT dlap, then the delauk
slave midiss will change w0 DaSF. Is showt, of the poggy-Back busnl i Baied on POFSSMT mad (he addecs
connsctions (A-AL-AZ ) are not beidged with solder it will have the slave addesss 0027

Addres sdoction pads e the DC--LOD pigey-back bosnt

Tabile 5 PCFESTAA wddtliwns mup

Pin commctivity Addewns of PCFB5T4A Addruss byte value T2t
AZ | A1 | AD A8 M‘M:M az Al :Ao’mw Writs  Read | Mexsdecimsd
| nddiuns_
| withaut RAW
Ves Vez VYez 0 t t 1 O 0. - TN 7 35
Ves Ve Voo 0 t 1t 1 0 1 r2h 73h *h
Vez Voo ¥s2 © 1t 1t t 0 1 0 Yah 75 AN
Ves Yoo Yoo 0 1 ¢ ¢ 0 1 1 reh Tn n
Voo Ves Y22 0 1 1t v v 0 O Tah Tah ACh
Voo Ve Yoo 0 1 1 t % 0 YV - ? T8h 204
Voo Voo Yas 0 1+ % % (.0 6h on wn
Yo Yoo Yoo 0 1t 1t ¥ ¥ 1 1 - TEn Fh i

Address Seting 0f PODESTSA fextract from POFRSTEA deaa specs)
Note: Wiew the pad A0~A2 is apen, the pin is pull ap 8 VDD Wihken the pin i sotder shorted, & & pull dowe te

ISS.
The defauly sotling of thiv sadule is 4942 oll apen, s0 is pull yp to VDD, The address is IFN in this case.
Ref co curved dagram of s Ay patible LOD backpack o sboon below. What fullows reext s inforsstion

on how W e une of these inexpentaive backpacks 10 sterface with 2 meceocoatoller ks ways it wis cxacty imiendold

2 | www.handsontec.com
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"

sranzpez|”

Reference clecut duagram ol the RC30-LOD pragay-hack boasd.

QC LCD Disglay.

AL firs you nead 1o sobder the 12C-10-LCD pagay-back bourd 0 1he 16-pes LOD modude Exsure S Se I2C10-1CD
pragy-back bodrd puns are steanght sad it an The LOD ssodule, Ses solder i B fiod pun while Rospasg the DC20-
LOD pigry-back boand i the sase plane with e LCD sscdule. Onoe you have fissshed the soldcstng work, g2t fow
perrpey Wures and conncct the LOD ssodule o your Arduino s per the instruction gives below

RTe I T ]

AN

LCD deplay 10 Asduino wining

www.handsontec.com




Lampiran-4 Kartu Monitoring Bimbingan
1. Kartu Monitoring Bimbingan Propsal
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