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Abstrak

Ikan cupang menjadi salah-satu jenis ikan hias yang diminati berbagai kalangan.
Selama pandemi Covid-19, pendapatan pengusaha ikan cupang bisa mencapai 5

juta rupiah, sehingga banyak.yang membudidayakan ikan cupang ini. Agar

ejieyer pebapn )||u)|auéod ujz| eduey
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mempermudah  dalam membudidayakan ikan cupang, dibutuhkan pengaturan
makanan ikan dan jadwal makan yang tepat dan sebuah sistem yang dapat
melakukan pemberian-pakan-ikan dari jarak jauh. Oleh karena itu;» dapat
memanfaatkan Telegram Bot yaitu. .sebuah robot pada aplikasi Telegram
messenger yang dapat diprogram dengan.berbagai perintah sesuai instruksi yang
diberikan dan terhubung dengan Internet. Pemberian makan dapat dilakukan
memasukkan perintah dari aplikasi Telegram yang terhubung dengan NodeMCU.
Kemudian NodeMCU mengirimkan perintah tersebut ke Arduino Uno hingga
motor servo pada tutup wadah bergerak dan makanan jatuh kedalam air. Jika

pemberian pakan berhasil, maka sistem akan memberikan informasi ke Telegram

ejieyer Labap yiuyajijod 1efem buek uebunuaday ueyibniaw jepn uedynbuad 'q
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Sistem ini juga dirancang untuk memberikan-notifikasi ke aplikasi Telegram jika
sudah waktu makan yaitu pukul 08.00 dan 17.00 WIB dan secara otomatis akan

menjatuhkan pakan ikan ke dalam akuarium.

Kata Kunci  : Arduino Uno, Ikan Cupang, Motor Servo, Telegram Bot
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Design of PH Control System and Feeding for Betta Fish Cultivation Based on
Telegram

Design and Build of Feeding for Betta Fish Cultivation Based on Telegram

Abstrak

Betta fish is one of the most popular.types of ornamental fish. During the Covid-19
pandemic, the income of betta fish entrepreneurs can reach 5 millioen rupiah, so
many are cultivating this betta fish. In order.to make it easier to cultivate betta fish,
it is necessary to arrange fish food and the right feeding schedule and a system:that
can provide fish feed remotely. Therefore, you can take advantage of Telegram Bot,
which is a robot on the Telegram messenger application that can be programmed
with various commands according to the instructions given and connected to the
Internet. Feeding can be done entering commands from the Telegram application
connected to the NodeMCU. Then the NodeMCU sends the command to the Arduino
Uno until the servo motor on the lid of the container moves and the food falls into
the water. If the feeding Is successful, the system will provide information to
Telegram This system is also designed to provide notifications to the Telegram
application when it is time to eat, whichis 08.00 and 17.00 WIB and will
automatically drop fish feed into the aquarium

Keywords : Arduino Uno, Betta Fish, Servo Motor, Telegram Bot

vii
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BAB |
PENDAHULUAN

1.1. Latar Belakang

Ikan cupang merupakan ikan air tawar yang habitat asalnya terdapat pada
beberapa negara di Asia Tenggara, dan salah satunya-adalah terdapat di Indonesia.
Ikan cupang memiliki bentuk dan karakter yang unik. Ikan cupang secara umum
terbagi atas tiga jenis yaitu 1kan cupang hias, ikan cupang aduan, dan‘ikan cupang
liar. (BKIPM, 2011).

Pada saat pandemi Covid-19, ikan cupang tidak hanya dijadikan sebagai
hiburan, tetapi juga dapat menghasilkan pendapatan yang cukup. menjanjikan.
Sebelum: pandemi, pendapatan™ penjualan i1kan cupang adalah Rp.250.000,-
Sedangkan setelah adanya pandemi, pendapatan yang didapat bisa mencapai 4
hingga 5 juta (Kompas. 2020)..lkan cupang menjadi salah satu jenis tkan hias
popular dan diminati berbagai kalangan. Sehingga banyak yang memelihara hingga
membudidayakan ikan ini. Seperti membudidayakan dengan cara pemilihan
indukan yang akan dipijahkan untuk menghasilkan bibit berkualitas dengan
memastikan ikan cupang memiliki tampilan sempurna atau. tidak cacat serta bebas
dari penyakit agar didapat bibit unggul. sesual keinginan,  atau dengan
membudidayakan bibit ikan.cupang (Siti Nurhikmah, 2021).

Supaya didapat ikan,cupang yang berkualitas, maka harus diperhatikan
pemberian "pakannya, dikarenakan ikan cupang tidak boleh terlalu kenyang.
Pemberian pakan dilakukan dua kali, yaitupagi dan sore. Tidak ada aturan pasti
tentang takaran jumlah pakan yang diberikan. Tetapi, pemberian pakan harus
dihentikan jika ikan cupang terlihat tidak nafsu untuk makan atau terdapat sisa-sisa
pakan ikan pada akuarium-(Agromedia, Redaksi.2008).

Untuk mempermudah pemberian pakan ikan cupang, dibutuhkan suatu
sistem yang dapat memberikan pakan ikan secara otomatis dan secara manual
dengan memberikan perintah melalui jarak jauh. Salah satu aplikasi yang dapat
digunakan adalah Telegram yang merupakan sebuah aplikasi perpesanan gratis
serta memiliki banyak fitur, salah satunya adalah Telegram Bot. Pengguna dapat

membuat Bot sesuai keinginan, dapat berinteraksi menggunakan pesan atau
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perintah, serta terhubung dengan suatu komponen atau alat yang terhubung ke
Internet. (Intutekno, 2020)

Berdasarkan permasalahan diatas, didapatkan judul tugas akhir
“RANCANG BANGUN SISTEM PENGATURAN PH AIR DAN PEMBERIAN
PAKAN UNTUK BUDIDAYA IKAN CUPANG BERBASIS TELEGRAM”.
Pemberian pakan ikan cupang dapat dilakukan secara otematis dan secara wireless
melalui perintah yang dimasukkan dari Telegram. Serta mendapatkan notifikasi jika

sudah waktu makan.

1.2. Perumusan Masalah

Berdasarkan uraian /atar belakang, didapat rumusan masalah sebagal
berikut :
1. Bagaimana merancang dan membuat sistem pemberian pakan untuk

budidaya ikan-cupang-menggunakan Arduino.Uno.dan.motor servo
berbasis Telegram ?

2. Bagaimana merancang sistem notifikasi jadwal pemberian pakan ikan
cupang menggunakan Arduino.Uno dan RTC ?

3. Bagaimana melakukan pengujian motor servo untuk mengontrol
pemberian pakan ikan cupang dan waktu pemberian pakan pada LCD ?

4. Bagaimana melakukan pengujian performansi jaringan untuk sistem

pemberian pakan ikan cupang?

1.3. Tujuan

1. Mampu merancang dan membuat sistem pemberian pakan untuk
budidaya ikan cupang menggunakan-Arduino Uno, NodeMCU dan
motor servo berbasis Telegram

2. Mampu merancang sistem notifikasi jadwal pemberian pakan ikan
cupang menggunakan Arduino Uno; NodeMCU dan RTC

3. Mampu melakukan pengujian motor servo untuk mengontrol pemberian
pakan ikan cupang dan waktu pemberian pakan pada LCD

4. Mampu melakukan pengujian performansi jaringan untuk sistem

pemberian pakan ikan cupang

Politeknik Negeri Jakarta



1.4. Luaran

Adapun luaran yang hendak dicapai dalam tugas akhir ini adalah :
1. Menghasilkan alat yang dapat digunakan dalam pemberian pakan untuk

budidaya ikan cupang dengan menggunakan aplikasi Telegram dan

eydid ey

pengingat jadwal pemberian pakan ikan cupang

2. Menghasilkan buku laporan-Tugas ang.dapat digunakan sebagai
referensi bagi mah masyaraka
pembelajaran Arduino Uno, NodeMCU dan aplikasi-Te

miah yang siap un

3. Jurnal

dipublikasikan
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BAB V
PENUTUP

Simpulan

Berdasarkan data hasil pembuatan Tugas Akhir “Rancang Bangun Sistem
pengaturan PH air dan Pemberian Pakan Untuk Budidaya Ikan Cupang Berbasis
Telegram” dengan subjudul raneang-bangun sistem pemberian pakan untuk
budidaya ikan cupang berbasis Telegram dapat disimpulkan bahwa :

1. Perancangan-dan realisasi sistem pemberian pakan untuk bududidaya

ikan-cupang berbasisstelegram sudah bekerja dengan optimal, power
supply 8.8 VVdc dapat mengaktifkan sistem, NodeMCU dapat terhubung
dengan internet dan telegram, Arduino Uno dapat menerima perintah,
mengolah dan menjalankan alat sesuai perintah. Seperti menggerakkan
motor servo untuk pemberian pakan dan mengirim informasi sudah
waktu makan ke aplikasi. Telegram melalui NodeMCU.

Berdasarkan data hasil pengujian ketepatan notifikasi pada Telegram
dengan RTC sudah sangat baik, hasil yang didapatkam adalah waktu
pada Telegram sama dengan waktu pada RTC. Dan.mampu memberikan
notifikasi pemberian pakan secara otomatis pukul 08.00 dan 17.00 WIB.
Motor servo dapat bergerak 22- selama 80 ms sebagai pengontrol pakan
ikan cupang secara otomatis. pada pukul 08.00 dan 17.00 WIB dan
secara wireless melalui aplikasi Telegram serta LCD dapat
menampilkan waktu pemberian pakan terakhir

Provider yang memiliki performansi jaringan yang paling baik adalah
Telkomsel dengan power yang diterima yaitu -71 dBm dengan kategori
bagus, sinyal yang diterima =10 dB.dengan kategori sedang. dan delay
420 ms dengn kategori sedang.

Saran
Dalam melakukan pemberian pakan ikan cupang melalui aplikasi Telegram,
disarankan untuk sesekali mengecek kondisi akuarium ikan cupang agar ikan yang

dibudidayakan lebih optimal dan menghasilkan bibit yang berkualitas.
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LAMPIRAN
Lampiran 1-Sketch Program

Sketch untuk NodeMCU :
#include "CTBot.h" // Memasukkan library Bot Telegram
CTBot myBot; // Menginisialisasikan myBot

String ssid = "budidaya"; ~// Memasukkan SSID sesuai Wi-Fiyang-digunakan
String pass = "ikancupang™; // Memasukkan password sesuai Wi-Fi yang digunakan
String token = "1827916951:AAGNx7SU1hEwl e8-rm20tDTzSVCac7f1BE";

/I Memasukkan token yang didapat dari BotFather

const int idbot = 1639437798; [/ Memasukkan ID user yang didapat dari IDBot

void setup() {
Serial.begin(115200); // Memulai-komunikasi serial
Serial.printin("Memulai TelegramBot:.."");
myBot.wifiConnect(ssid, pass); // Memulai koneksi dengan Wi-Fi

myBot.setTelegramToken(token); // Memulai koneksi dengan Bot Telegram

Il Mmelakukan pengecekan koneksi
if (myBaot.testConnection())

Serial.println("Koneksi Baik*);
else

Serial.printin("Koneksi Buruk™);

void loop() {
TBMessage msg; // Menginisialisasi msg sebagai pesan dari Telegram
if (Serial.available() > 0) { // Jika pada NodeMCU terdapat data dari Arduino Uno
Serial.flush();
String stringMasuk = Serial.readStringUntil('\n"); // Membaca string data yang

masuk melalui variabel stringMasuk
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myBot.sendMessage(idbot, stringMasuk); // Mengirim string yang masuk ke Bot
Telegram
Serial.flush();

}
iIf (myBot.getNewMessage(msg)) { //Jika terdapat pesan dari Telegram

String stringKeluar = String(msg.text) + "\n'; // Pesan_dijadikan sebagai
stringKeluar
Serial.print(stringKeluar); // Mengirim stringKeluar ke Arduino Uno melalui

komunikasi serial

¥
¥

Sketch untuk Arduino Uno :

#include <Servo.h> // Memasukkan library motor- servo
#include <LiquidCrystal_12C.h> // Memasukkan library LCD
#include "RTClib.h" // Memasukkan library RTC
LiquidCrystal_I2C Icd(0x27, 16, 2);// Menentukan pin LCD
RTC_DS3231 rtc; // Menginisialisasi RTC

const int numRows=2; /[ Menentukan jumlah-baris LCD

const int numCols=16; // Menentukan jumlah kolom LCD

#define PHPin Q //Menentukan pin pH sensor pada pin A0

unsigned long int avgValue; // Menyimpan rata-rata hasil pembacaan sensor pH
float b;

int buf[10], temp;

float kalibrasi = 6.67; //Menentukan nilai untuk kalibrasi pH

Servo makan; // Menginisialisasi motor servo untuk wadah pakan ikan

Servo ketapang; // Menginisialisasi motor servo untuk wadah bubuk daun ketapang

Politeknik Negeri Jakarta



ejiexyer pebapy muna;god ujz| eduey

undede ynjuaq wejep ul sijn} efiey yninjas neje ueibeqes yelueqiadwaw uep uejywnwnbuaw Buesejq ‘z
ejieyer Labap yiuyajijod 1efem Guek uebunuaday ueyibniaw jepn uedynbuad °'q

‘yejesew nyens uenefuy neje yijn) uesjinuad ‘uelode] uesynuad ‘yejw) efiey uesynuad ‘ uenjjpuad ‘ueyipipuad uebuguaday ymun efuey uediynbuay e

: 1aquins ueyingakuaw uep ueywnjueduaw eduey juj sijny eA1e) yninjas neje ueibeqas dynbuaw Bueiejg ‘|

:eydid yeH

eeyer 1abap Hiuwjelijod yijiw eydid yeH O

char dataHari[7][12] = {"Minggu", "Senin", "Selasa", "Rabu", "Kamis", "Jumat",
"Sabtu"}; // Memasukkan variabel data hari

String hari; // Membuat variabel hari

int tanggal, bulan, tahun, jam, menit, detik; / Membuat variabel tanggal, bulan,
tahun, jam, menit, dan detik

void setup() {
Serial.begin(115200); // Memulai komunikasi serial
while (!Serial) {.// Menunggu koneksi serial port
}
Icd.begin(); // Memulai koneksi dengan LCD
Icd:backlight(); // Memberikan cahaya pada LCD
makan.attach(4); // Menetukan pin motor servo untuk pakan pada pin D4
makan.write(0); / Menentukan keadaan.awal motor servo pada O derajat
ketapang.attach(5); // Menetukan pin motor servo untuk ketapang pada pin D5

ketapang.write(0); // Menentukan keadaan awal motor servo pada O dera nnjat

rtc.adjust(DateTime(F(__DATE ), F(__TIME_"))); //Mengatur RTC agar sesuai
dengan tanggal dan waktu pada komputer

¥
void loop() { /I Dijalankan secara terus menerus
char c;
static uint32_t millisSekarang; // Menginisialisasi millisSekarang

static uint16_t timeUpdatepH =60000; // Menginisialisasi waktunotifikasi ph>7,2

DateTime now = rtc.now(); // Mendapatkan data waktu realtime dari RTC
hari = dataHari[now.dayOfTheWeek()]; // Mendapatkan data hari dari RTC
tanggal = now.day(), DEC; // Mendapatkan data tanggal dari RTC

bulan = now.month(), DEC; // Mendapatkan data bulan dari RTC

tahun = now.year(), DEC; // Mendapatkan data tahun dari RTC
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jam  =now.hour(), DEC; // Mendapatkan data jam dari RTC

menit = now.minute(), DEC; // Mendapatkan data menit dari RTC
detik = now.second(), DEC; // Mendapatkan data detik dari RTC

N
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Icd.setCursor(0,1); // Menampilkan karakter-dim

' ai pada kolom pertama baris
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float phValue = (float)avgValue * 5.0 / 1024 / 6; //Mengkonversikan pembacaan
analog ke mv

float nilaipH=7.125*phValue-kalibrasi; // Mendapatkan nilai ph dari tegangan

Icd.setCursor(9,1); // Menampilkan karakter dimulai pada kolom kesembilan baris
kedua
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lcd.print("pH:"); // Menampilkan kata "pH:"
Icd.print(nilaipH); // Menampilkan nilai pH yang didapat
delay(700); // Waktu yang.dibutuhkan 700 ms

if (nilaipH >7.20) { // Jikamnilal pH lebih dari 7,2
if (millis() - millisSekarang > timeUpdatepH) {
millisSekarang = millis();
String PH1; // Membuat variabel PH1

PH1 = (String)+nilaipH+(String)+ ", PH TIDAK NORMAL" +\n'; //[PH1 berisi
nilai ph dan "PH TIDAK NORMAL"

Serial.print(PH1); // Mengirim PH1 melalui komunikasi serial

}

}
if jam == 8 && menit == 00 && detik == 0){ // Jika sudah pukul 08.00 WIB

millisSekarang = millis();
String (jamMakanZl); // Membuat variabel jamMakan1

jamMakanl = (String)+ "SUDAH WAKTU MAKAN" + \n'; // JamMakanl
berisi "SUDAH WAKTU MAKAN"

Serial.print(jamMakanl); // Mengirim jamMakanl melalui komunikasi.serial

: 1aquins ueyingakuaw uep ueywnjueduaw eduey juj sijny eA1e) yninjas neje ueibeqas dynbuaw Bueiejg ‘|

makan.write(22); // Motorservo.makan bergerak 22 derajat
delay(80); // Waktu yang dibutuhkan 80ms
makan.write(0); // Mengatur motor servo kembali ke 0 derajat

Serial.print("PEMBERIAN MAKAN BERHASIL"); //Mengirim informasi
"PEMBERIAN MAKAN BERHASIL" melalui komunikasi serial

Icd.setCursor(0,0); // Menampilkan karakter dimulai pada kolom pertama baris
pertama
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lcd.print(String() + "tuangmakan=" + jam + ":" + menit); //menampilkan

"tuangmakan", jam dan menit
o
~ lcd.print(" ™);
0
] }
o

if (jJam == 17 && menit == 00 && detik == 0){ //jika sudah jam 17.00
millisSekarang = millis();
String (jamMakan2); //membuat variabel jamMakan?2

jamMakan2 = (String)+“"SUDAH WAKTU MAKAN" +'\n"; //jamMakan2 berisi
"SUDAH WAKTU MAKAN"

Serial.print(JamMakan2); //mengirim jamMakan2 melalui komunikasi serial

makan.write(22); //servo makan bergerak 22 derajat

eeyer 1abap Hiuwjelijod yijiw eydid yeH O

delay(80); //selama. 80ms
makan.write(0); //kembali lagi ke O derajat

Serial.print("PEMBERIAN MAKAN BERHASIL"); //mengirim "PEMBERIAN
MAKAN BERHASIL" melalui komunikasi serial

Icd.setCursor(0,0); //menampilkan karakter dimulai pada kolom pertama baris
pertama

Icd.print(String() + “tuangmakan=" + jam + *:* + menit); / Menampilkan
"tuangmakan”, beserta jJam dan menit pemberian pakan

lcd.print(* ™);
}

if (Serial.available() > 0) { // Jika terdapat data yang didapat di komunikasi serial

millisSekarang = millis();
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String perintahMasuk.= Serial.readStringUntil('\n'); // Menginisialiasi.data yang
didapat menjadi perintahMasuk

if (perintahMasuk == "/cekpH™) { // Jika perintahMasuk adalah /cekpH
if (nilaipH > 7.20) { // Jika nilai pH lebih dari 7,2
millisSekarang = millis();
String nilaiPH1; // Membuat variable nilaiPH1
nilaiPH1 = (String)+nilaipH+(String)+ ", PH TIDAK NORMAL" + '\n’;
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/I nilaiPH1 berisi nilai pH dan informasi "PH TIDAK NORMAL"

Serial.print(nilaiPH1); //Mengirim nilaiPH1 melalui komunikasi serial

}
else if (nilaipH < 6.50) { // Jika nilai pH kurang dari 6,5
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millisSekarang = millis();
String nilaiPH2; //membuat variable nilaiPH2
nilaiPH2 = (String)+nilaipH+(String)+ ", PH TIDAK NORMAL "+ '\n’;
/ nilaiPH2 berisi nilai pH dan informasi "PH TIDAK NORMAL"
Serial.print(nilaiPH2); // Mengirim nilaiPH melalui komunikasi serial
}
else {// Jika nilai phH ebih dari 6,5 dan kurang dari 7,2
millisSekarang = millis();
String nilaiPH3; // Membuat variable nilaiPH3

nilaiPH3 = (String)+nilaipH+(String)+ ", PH NORMAL" + "\n'; /[ nilaiPH3
berisi nilai ph dan informasi “PH TIDAK NORMAL"

Serial.print(nilaiPH3); // Mengirim nilaiPH2 melalui komunikasi serial

}

}

else if (perintahMasuk == "/tuangdaun“) {~/[ Jika perintahMasuk adalah
/tuangdaun

millisSekarang = millis();
ketapang.write(45); // Motor servo bubuk daun ketapang bergerak 45 derajat
delay(100); //Waktu yang dibuthkan 100ms

: 1aquins ueyingakuaw uep ueywnjueduaw eduey juj sijny eA1e) yninjas neje ueibeqas dynbuaw Bueiejg ‘|

ketapang.write(0);//-Motor servo kembali ke O derajat

Serial.print("PEMBERIAN DAUN BERHASIL"); // Mengirim "PEMBERIAN
DAUN BERHASIL" melalui komunikasi serial

}

else if (perintahMasuk == "/tuangmakan™) { // Jika perintahMasuk adalah
/tuangmakan

millisSekarang = millis();

makan.write(22); // Motor servo pakan bergerak 22 derajat
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delay(80); // Waktu yang dibutuhkan 80ms
makan.write(0); // Motor servo kembali ke O derajat

Serial.print("PEMBERIAN  MAKAN  BERHASIL"); // Mengirim
"PEMBERIAN MAKAN BERHASIL" melalui komunikasi serial

Icd.setCursor(0,0); // Menampilkan karakter pada baris pertama kolom pertama

Icd.print(String() + "tuangmakan=""+_jam + *:"._+ menit); / Menampilkan
"tuangmakan”, jam dan menit

lcd.print(" ");
}
else if (perintahMasuk == "start") { // Jika perintahMasuk adalah /start
millisSekarang = millis();
String mulai; /Membuat variabel mulai
mulai = (String)"Masukan perintah /cekpH untuk mengecek pH,"
+ (String)" /tuangdaun untuk-menuang bubuk daun ketapang,"
+ (String)" dan /tuangmakan untuk menuang pakan ikan* + '\n’;
Serial.print(mulai); // Mengirim variabel mulai melalui komunikasi serial
}
else {///Jika perintanMasuk'bukan /cekpH /tuangdaun/tuangmakan dan start
millisSekarang = millis();
String reply; //membuat variabel reply
reply = (String)"Masukan perintah”

+ (String) " atau kirim /start untuk melihat perintah yang dapat digunakan™
+\n’;

Serial.print(reply); // Mengirim. variabel reply melalui komunikasi serial

¥
¥
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RTC Arduino UNO

Sernvo
Makan

01 RANGKAIAN SKEMATIK SISTEM-PAKAN IKAN

PROGRAM STUDI TELEKOMUNIKASI Digambar Poppy Syafrianti
JURUSAN TEKNIK ELEKTRO — POLITEKNIK NEGERI Diperiksa
JAKARTA Tanggal
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Lampiran 6-Datasheet NodeMCU ESP8266
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The ESPR266 is the name of a micro controller designed by Espressit Systems. The
ESPR266 wself 1s a sclf-contained WiFi networking solution offering as a brndge from
existing micro controller to WiF1 and s also capable of running self-contained applications.

This module comes with a buth m USB connector and a rich assortment of pin-outs. With a
micro USB cable, you can connect NodeMCU devkit to your laptop and flash it without any
trouble, just like Ardumno. It ts also immediately breadboard friendly.
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1. Specification:

N

REEEEE

Jail

¥
z

Voltage:3.3V.

Wi-Fi Direct (P2P). soft-AP.

Current consumption: 10uA~170mA.

Flash memory attachable: 16MB max (512K normal).
Integrated TCP/IP protocol stack.

Processor: Tensilica L106 32-bit.

Processor speed: 80~160MHz.

RAM: 32K + 80K.

GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input with 1024 step resolution.
+19.5dBm output power in 802.11b mode

802.11 support: big/n.

Maximum concurrent TCP connections: 5.

. Pin Definition:

DEVKIY

i

NEGERI
JAKARTA

L-6
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Lampiran 7-Datasheet Arduino Uno
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Ardwino Lino R2 Fromt Arduino Uno SMD Ardumo Uno Front Arduino Uno -B.—!Ci(

Overview

The Arduino Uno is a microceatroller board based on the ATmega328 (datashest). It has 14 digtal
mput/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, & 16 MHz ceramic
resonator, 8 USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontraller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC acapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI US8-to-senal driver chup
Instead, it features the AtrnegalbU2 (Atmega8U2 uwp to version R2) programmed as a USB-to-senal
converter.
oy 1 ) of the Uno board has a resister pulling the 8U2 HWB line to ground, making ¢ sasier to put
into DFU mede.

| Sevioan J of the board has the following new features:

1} efiey yninjas neje ueibeqas yelueqlad
Jaquins ueyingauaw uep ueywnjuesuaw edue; juj siny eAie) yninjas neje queqos dunguaw Bueseja ‘L

)
3 e 1.0 pinout: sdded SDA and SCL pins that are near to the AREF pin and two other new pins
=y placed near to the RESET pin, the IOREF that allow the shieids to adagt to the voitage provided
g‘ from the board. In future, shiekis will be compatible both with the board that use the AVR,
o which cperate with SV and with the Arduino Due that operate with 3.3V, The second ane s a
3 not connected pin, that is reserved for future purposes.
g‘ e Stronger RESET circuit.
1 e Atmege 16U2 replace the S8U2.
~,
e
Uno® means one in Itslian and is named to mark the upcoming release of Arduino 1.0. The Uno and

:‘ *Ung® Italian and g red f Ard 0. The U
-g verson 1.0 will be the reference versions of Ardumo, moving forward. The Uno is the [astest in & series
S of USB Arduino boards, and the reference model for the Arduino platform; for a comparson with
c previous versions, see the index of Arduing bosrds
=1

Summary

Microcontrolier ATmega328

Operating Valtage 5V

Inputt Voltage (recommended) 7-12V
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[nput Voltage (limits) 6-20V

Digital 1/O Pins 14 (of whach 6 provide PWM output)

Anslog Input Pins 6

DC Current per 1/0 Pin 40 mA

BC Current for 3.3V Pin 50 mA

Flash Mermnary 32 KB {ATmega328) of which 0.5 KB usad by bootivader
SRAM 2 KB (ATmega32s)

EEPROM 1 KB (ATmegald2d)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: arduing-uno-Rey]-reference-dewgn zig (NOTE: works with Eagle 6.0 and newer)
Schematic: uUNp-

Note: The Arduino reference design can use sn AtmegaB, 168, or 328, Current models uses an
ATmeagal28, but an Atmega8 (s shown in the schematic for neference. The pin configuration is identical

an all three processors.

Power

The Arduino Uno can be powered via the USB connection or with an external pawer supply. The paower
source |5 selected sutomatically.

External {non-USB) pawer can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The baard can operate on an extemal supply of 6 to 20 volts. If supplied with jess than 7V, however,
the SV pin may supply less than five volts and the board may be unstable. If using mare than 12V, the
voltage requlator may overheat and damage the board. The recommended range is 7 to 12 volts.

The pawer pins are as follows:

e VIN, The mput voltage to the Arduino beard when it's using an external power source (as
opposed 1o 5 valts from the USS connection or other regulated power scurce). You can supply
voitage through this pin, or, if supplying voltage via the power jsck, access it through this pin.

o S5V.This pin outputs a regulated 5V from the regulatar on the board. The board can be supplied
with power either from the OC power jack (7 - 12V), the USB connector {SV), or the VIN pin of
the board {7-12V). Supplying voltage via the SV or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise &,

o 3V3.A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

« GND. Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the boctiosder). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Una can be used as an input or cutput, Lsing pinMode! },
digitatWritel), and digitalRead!) functions. They operate at 5 volts. Each pin can provide or receive a
maamum of 40 mA and has an internal pull-up resistor {dsconnected by default) of 20-50 kOhms. In
addition, some pins have specialized functions:

¢ Serial 0 (RX) and 1 (TX). Used to receive (RX) and transmit {TX) TTL serial data. These pins
are connected to the cormesponding pins of the ATmegaBU2 USB-ta-TTL Seral chip.

« External Interrupts: 2 and 3. These pins can be configured to trigger an intesrupt on a low
value, a nising ar falling edge, or a change in value. See the attachlntermupt() function for
details.

« PWM:3, 5 6,9, 10, and 11. Provide 8-bit PWM cutput with the analogWnite| ) function.
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+ SPI: 10 (SS), 11 (MOSI), 12 (MIS0), 13 (SCK). These pins support 5Pl commurication
using the QPL library,

e LED: 13. There Is 3 besit-n LED connected to digea! pin 13. When the pin i HEGH value, the
LED Is on, when the pin 5 LOW, It's off,

The Uno has & analeg Inputs, labsled AD through AS, sach of which provide 10 bets of resalution (l.e.
1024 cefferent values). By default they measure from ground to S voits, though is it possible to change

the upper end of thesr range using the AREF pin and the analogRefersncel) function. Additionally, some
pins have specialized functionadty:

+« TWI: A4 or SDA pin and AS or SCL pin. Support TWI commurication using the Wire dorary.
There are & couple of ather pins an the board:

* AREF. Reference voRtage for the anadog inputs. Used with anafogReferenced).
* Reset. Bring this Ene LOW 1o reset the microcontroller. Typically used to add a reset button to
shicids which block the one on the board.

See also the magong between Arcuing ping aod ATmegnI2S parts. The mapping for the Atmegas,
168, and 328 & dentical.

Communication

The Arduino Uno has a number of fadlities for commumcating with a computer, another Ardwino, or
other microcontraliers, The ATmegald28 provides UART TTL (5V) serial communication, which is
avallabie on digital pins 9 (RX) and 1 (TX). An ATmegalsU2 on the hoard channels this seripd
mmunication over USE and appears as a virtual com port to software on the compuser. The '16U2
firmware uses the standand USS COM drivers, and no external drver is needed. Mowever, on Windows,
2 s feg 1s requined. The Arduing software includes 2 senal monitor which aliows simale textual data to
be sent to and from the Arduino board. The RX and TX LEDs on the board will fash when data i being
tranamitted via the USB-to-serial chip and USB connection to the compauter {but not for senat
comamunication on pins 0 and 1).

A SoftwareSercy library aows for serial communication on any of the Uno's digital pins.

The ATmega328 also supports 12C (TWL) and SP1 communication. The Arduino software Indudes a
Wure library to smpify use of the 12C bus; see the gocumentation for detalls. For SP1 communication,

use the 3P library,
Programming

The Arduine Uno can be programmed with the Arduino software (daeniond ). Select "Arduing Uno from
the Tools > Board menu (according to the microcontroller on your baard}. Far cetails, see the
migrence and tutooiass.

The ATmegal28 on the Arduing Uno comes preburned with a booticader that allows you to upload new
tode to It without the use of an external hardware programmer. It communicates wsing the onigins
STK500 grotocol {referance, C header files).

You can also bypass the bootioasder and program the microcontralier through the 1CSF {In-Circult
Senal Programming) header; see thoze instructions for detalls.

The ATmegal6U2 (or 8U2 = the revl and rev2 boards) firmayare source code s available . The
ATmegalEU2/8U2 Is loaded with a OFU bootioader, which can be activated by:

« On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy)

and then resetting the SUZ.
e Dn Rev2 or Ixter boards: there s a resistar that pulling the 8U2/16U2 HWS line to ground,
making & easier to put into DFU mode.

You can then use Atmel's FLIF softaare (Windows) or the DEU orpgeammar (Mac OS X and Linux} to
load a new firmware. Or you can use the ISP header with an external programmer {overariting the
DFU bootioxder). See this user-cortainyted tutoda for more Information.

Automatic (Software) Reset
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Lampiran 8-Datasheet Expansion Shield Arduino Uno

Sensor Shield V5.0 ForArduino (electronic
brick, power and servos)

Latest Arduino sensor Shield V5.0 reserves advantages of Arduino Sensor V4.0.such as lamination design, PCB
Immersion god process, and main board extend all the figures and analog interfaces of Arduino controller. 12C
interface, 32 steering engineer controller interface, Bluetooth module communication interface ,SD card module
communication interface, APC220 radio-frequency modute communication interface, RB URF v1.1 ultrasonic sensor
Interface , 12864 LCD serial interface and parallel Interface, easy to use for extension.

For Arduino beginners, not for the cumbersome and complex circults to connect a headache,

Descrintion

Latest Ardulno sensor Shield V5.0 reserves advantages of Arduino Sensor V4.0 such as lamination design, PCB
Immersion god process, and main board extend all the figures and analog Interfaces of Arduino controller. 12C
Interface, 32 steering engineer controller interface, Bluetooth module communication Interface ,SD card module
communication interface, APC220 radio-frequency module communication interface, RB URF v1.1 ultrasonic sensor
Interface , 12864 LCD serial interface and parallel interface, easy to use for extension.

For Arduino beginners, not for the cumbersome and complex circuits to connect a headache. this sensor expansion
board truly simplify the circuit can easily be used to connect the sensor, a sensor requires only a general 3P sensor
cable (digital cable, regardiess of cable and analog). to complete the circult connection, the preparation of the

corresponding program to the ArduinoDuemitanoveArduino controlier reads the sensor data, or receive wireiess
modute retumn data, after processing operations, the final interactive easy to complete your own work.

Specification

s Dimension:57mm*57.5mm

“r - v e
- > &
LA A R RN} [ LR c
Hecseee mee
— B p—
gzu83283 3338
3 ) °
- 12864 1CD 12864 10D -
Parallel Interface Serial Interfece e

or

™
™

LA A LR R X J
mHeososoe
O

APC220 Wireless
Module Interface

[ o\
' o
' Sinal

Digital 10 Ports DU-DI3

; berd
"
Analog 10 Ports AO-AS

ok Bluetooth

/| Interface
\5\ Btelleszi2 rori[@888]
g3z
ANAL N =

012345

We & e o o] 1IC Port

\ -\
S c3z%
; Pawer 15D S0 Card Intorface \ sx=g
o oo Ultrasonic
@ w ? F Interface

Power
Arduino Sensor Shield v5.0 Functional Diagram
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Lampiran 9-Datasheet RTC DS3231

General Description
The DS3231 18 a low-cost, extramely accurate 120 roat
time clock (RTC) with an Integtated lomperaturo-
compensated crystal oscillator (TCXO) and crystal. The
device incorporates & battery mput, and maintains accu-
rale imekeeping when main power 1o the device is infer-
rupted. The integration of the crystal resonator enhances
the long-term accuwracy of the device as well as reduces
the plece-part count in 8 manufacturing Ine. The D83231
is available in commercial and industnal lemperalure
ranges, and is offered in a 16-pin, 300-mil SO package.
The RTC maintany seconds, minules, hours, day, dae,
month, and year mlormation, The date M the end of Ihe
month s automatically adjusted for months with fewer
than 31 days, Including corrections for leap year. The
clock operatos in otther the 24-hour or 12-hour forma
with an AM/PM indicator. Two progtarmmable fime-of-
day alarms and a programmable square-wave output
are provded. Address and data are fransferred serially
theough an #C bidrectional bus.

A precipon tlemperature-compensatod vollage tufer-
once and comparalor circuit moniors the atatus of Voo
1o detect power fadures, 1o provide a reset output. and
o automatically switch to the backup supply when nec-
essary, Additionally. the RST pin is monitored as a
pushbutton input for genarating a regel externally

Applications

Servers Utisty Power Maters
Telematics GPS

Pin Configuration appears at end of dota shoet.

r L

Features
+ Accuracy =2ppm from 0°C to +40°C
+ Accuracy £3.5ppm from -40°C to +85°C
+ Bac for Continuous
Battery Backup Input
+
R ommarcial 0°C 1o 470
Industrial: -40°C to +85°C
+ Low-Power Consumption
e m.m.mmv.umwv-u
Compensation Valid Up to 2100
+ Two Time-of-Day Alarms
4+ Programmable Square-Wave Output
+ Fast (400kHz) I°C Interface
4 3.3V Operation
4 Digital Temp Sensor Output: £3°C Accuracy
¢ Register for Aging Trim
4 RST Input/Output
+ UL Recognized

Ordering Information

TOP

PART  TEMP RANGE PINPACKAGE .o

0832318 O'Clo+70°C W6 S0 08323t

0S32315N 40T W +8'C 1650 DS3231N

D832315+ 'Clo+70'C 680 DE3231+

O532315Ns  40Cw +85°'C %650 DE3231N
«Donotes lead-frow

Typical Operating Circuit

Purchase of FC components o Maxin itegeatesd Products. ine., or one of (s sublicansed Associted Compaias, convys &

fcanse undsr the Philps EC Patent Righls 10 use INess components in an T systam, provided that the systam contorms fo the €0

Standard Specificaton as defined by Phlps

JAKARTA
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Extremely Accurate 12C-Integrated
RTC/TCXO/Crystal

N =X

xRk

= i ABSOLUTE MAXIMUM RATINGS

s Q Veitago Range an Voo, VBaT, 32z, SCL, SOA RET, Storage Tempersture Range 40°C 10 +85°C

SOW Relative to Ground L3V «60V Load Tenparature

s Operating Tempersiuse Range (Soidering. 105) +260°C/108
{noncandansing) 40°C 10 +85C Soiderng Tempealurd. ... ... ... S0 the Hending

3 28 Junction Tompaate <1250 PC Baard Layowt, and Assambily section

- {8

Sywncaics Lwyond N0 Mg uocter “Alsukae Mesrrean Fabngs” iy CASSo Panurnen! Jamaoe K Me device These dne st (Angs oy, s Sectong/
PRG0N OF I Chnacu Al Mese O Sy Oy Sl Seperic! MIORe macatid (I e SONnations! sections of e e licasans & ol bapded. Expusue o
ARO0RAD IMARINLT! Ay CONRONE L Mairaiig SerOis Ay At deice rekatulty

RECOMMENDED DC OPERATING CONDITIONS
(TA = Tmpi 1o Tiax, unless otharwise noted ) (Notes 1, 2)

uedynbuag
emsmuou'l Bueie

ejiexer pebapn muxmg:d ujzj eduey

o
i
H
3
iE
g‘ =
— g PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX | UNITS
g' Q g Voo 23 a3 45 v
Su atago
E] f Poly W ViaT 23 30 &5 v
3 = 5 07x Voo +
5 i e Logic 1 input SDA SCL Vin Vec 03 v
w
3 5 % Logic 0 Wput SDA SCL Vi 04 ‘3::" v
e
Putup Vohage i
é. S 3.5' (SDA, SCL. 32z, TRTBOW) Yo [Vec=V 55 v
o - — ——— et
-
° 'g o i ELECTRICAL CHARACTERISTICS
g" s 3 (Voo = 2.3V to 5.5V, Vog > Vaar, Ta = Tam 1o Theax, unless otherwise noted ) (Typical values are al Vog = 33V, Vaar = 3.0V, ang
@ = T = «25°C, unless otherwise noled ) (Noles 1, 2}
a w
o s 4 PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
S92
Al Active Supply Curran Icca [ (Notes 3, ) Nop <« OB L.
é g3 e Ve = 65V 300
5 'g RC bus inactive, 320¢ Voo =363V 110
R Standby Supgpdy Current lccs [ output on, SOW output off uA
E ; (Nota 4) Voo = 55V 170
=
£Ex PC bus inactve, 34 | Vor = 363 575
g_ ; g Terparatura Conversion Curent | loosoonv y on, SOW oulpit ol |Vee = BV 850 WA
'3 % c Powor. Fail Voltage Ves 245 2575 270 v
- ; g_ ;gi.compu.mm.msrm vor. |kc e v
F =‘ = Logk: 0 Output, RST Voo [boL=1mA 04 %
§: a' g. %"7';"0&”&" Gudigol 30t ko | Outpul high impedance a 0 41 pA
g It Leaknge SCL ILt 1 a1 WA
FST Pin WO Leakoge oL BT high impedance (Note 5) 200 10 [
Viaar Leakago Current
g (Voo Active) iBATLKG s 100 A
£
=
3
°
§
=

Jaquins ueyangadu

‘yejesew nyens uenefun neje yiin| uesjinuad ‘uelode] uesynuad ‘yejw) efiey uesynuad
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ELECTRICAL CHARACTERISTICS (continued)

(Voo = 2.3V to 55V, Vo > Vaar, Ta = Tagn 1o Taax. uriess otherwise noted. ) (Typical values are at Voo = 3.3V, Vgat = 3.0V, and
TA = +25°C, unless Otherwise noted ) (Notes 1, 2)

: % PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX | UNITS
0 Output Frequancy four | Ve =33V or Vaar = 33V 32.768 kHz
| & Snbily V8 Vee=33Vor 0°C 1o +40°C 2
2 ' ; Aflgur | Vaar = 3.3V, pem
@ '@ ga Temperature (Commarcial) aging offsat = 00h >40°C to +70°C 238
23 8 Voo =35Vor ~40°C to <0°C +35
1 = ?m" : m, i'?:ﬁv’.;’ Aot | VBaT = 33V, 0°C 10 +40°C 2 | ppm
'g a8 8s aging offsat = 00h >40°C 10 +B5°C =35
¥ ; . Frequency Stability vs. Voltage AV 1 ppmV
g s =5 5
® £ Trim Register Frequency +25°C 0.1
3 2 " Sensitivty per LS8 sl b 70°C 04 e
g 3 +85°C 08
E; g - Temperalure Accuracy Temp | Voo =33V or Vear = 33V -3 +3 “C
R 3 y Attar roflow, Fiest yoar +10
ag Euw Ceystal Aging A0 | ot production testod  [6-10 yoars. 250 b
‘S 35! I S
' 3 : ELECTRICAL CHARACTERISTICS
2 g ) X (Voo = OV, VBaT = 2.3V 10 5.5V Ta » Toamy 10 Tyax, uniess otherw.ise noted ) (Note 1)
LN PARAMETER SYMBOL CONDITIONS MiIN TYP MAX | UNITS
- e EOSC « 0 BESOW « 0, | Vear =363V 70
g‘i : Active Battery Curront BATA | SCL - 400kHz (ke ) [ Vigay = 557 %0 | "
g‘ g_ - gﬁg;zo‘ BBSOW =0, |ygar =363V 0.84 30
o ’ =1,
a 0 Timekeeping Battery Current lgarr SCL = SDA = OV of vA
0 g SCL = SDA = Va1 (Note 9) | V84T = 5V oo
i;' A\ EOSC = 0. BBSOW =0, | vgar =363V 5§75
ﬁ 2 Tormperature Conversion Current lgattc | SCL = SDA = OV or WA
s‘ 20 SCL = SDA = VaaT Vaar =55V 650
‘ ; Data-fatention Current laarros | EOSC = 1, S5CL=SDA = OV, +25°C 100 nA
: JAKARTA
;
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Lampiran 10-Datasheet LCD 16x2 12C

This 15 2C interface 16x2 LCD display module, a high-quahity 2 line 16 character LCD module with on-board
contrast control adjustment, backlight and [2C communication mterface. For Arduino beginners. no more cumbersome
and complex LCD dnver circuit connection. The real significance advantages of this 12C Serial LCD module will
simplify the circuit connection. save some I'Q pms on Arduino board, simplified firmware development with widely
available Arduino library.

X
o
=
.
°
&

0
= =
>
0
.
3
g
=
=
2
S
5
g

SKU: DSP-1182
Brief Data:

Compatible with Arduino Board or other controller board with 12C bus.
Display Type: Negative white on Blue backlight.

2C Address:0x38-0x3F (0x3F default)

Supply voltage: 5V

Interface: 2C to 4bits LCD data and control lines.

Contrast Adjustment: built-in Potentiometer.

Backlight Control: Firmware or jumper wire.

» Board Size: 80x36 mm.

Setting Up:

Hitachi’s HD44780 based character LCD are very cheap and widely available, and is an essential part for any project
that displays information. Using the LCD piggy-back board. desired data can be displayed on the LCD through the
12C bus. In principle, such backpacks are built around PCF8574 (from NXP) which is a general purpose bidirectional
8 bit VO port expander that uses the 12C protocol. The PCF8574 is a silicon CMOS circuit provides general purpose
remote I/O expansion (an 8-bit quasi-bidirectional) for most microcontroller families via the two-line bidirectional bus
(I2C-bus). Note that most piggy-back modules are centered around PCF8574T (SO16 package of PCF8574 in DIP16
package) with a default slave address of 0x27. If your piggy-back board holds a PCF8574AT chip, then the default
slave address will change to 0x3F. In short, if the piggy-back board is based on PCF8574T and the address
connections (A0-Al-A2) are not bridged with solder it will have the slave address 0x27.
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o
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Address selection pads in the 12C-to-LCD piggy-back board.
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Table 5. PCF8574A address map
Pin connectivity Address of PCF8574A Address byte value 7-bit
A2 [ A1 [ A0 [A6 |A5 [A4 [A3[A2 [A1[A0 [RW| Write | Read |hexadecimal
address__
without RIW
Vs Vss V&s 0 1 1 1 0 0 0 - | 70h 71h 38h
Ves Vss Vop 0 1 1 1 0 0 1 - 72h 73h 3%h
Ves Vpp Vss O 1 1 1 0 1 0 - 74h 75h 3Ah
Ves Voo Voo 0 1 1 1 0 1 1 - 76h 77h 3Bh
Vop Vss Vss O 1 1 1 1 0 0 - 78h 79h 3Ch
Voo Vss Voo O 1 1 1 1 0 1 - 7Ah 7Bh 3Dh
Voo Voo Vas |0 1 1 1 4 & 0 - | 7¢h 7Dh 3Eh
Voo Voo Vao |0 1 1 + 4 ¢ 1 - | 7Eh 7Fh 3Fh

Address Setting of PCD8574A (extract from PCF8574A data specs).

Note: When the pad A0~A2 is open, the pin is pull up to VDD. When the pin is solder shorted, it is pull down to
VSS.

The default setting of this module is A0~A2 all open, so is pull up to VDD. The address is 3Fh in this case.

Reference circuit diagram of an Arduino-compatible LCD backpack is shown below. What follows next is information
on how to use one of these inexpensive backpacks to interface with a microcontroller in ways it was exactly intended.

I 0 |
’1*‘{‘_14 .
H —l‘.?—if': ‘;E';;'.m .—:i ikhl :
= EiEge: " ™ |
o I EEE . ‘
.

Refercmoe cinval diagraes of e DC20-LOD pigay-Ssack boand

12C LCD Display.

At first you need to solder the 2C-to-LCD piggy-back board to the 16-pins LCD module. Ensure that the 12C-to-LCD
piggy-back board pins are straight and fit in the LCD module. then solder in the first pin while keeping the 12C-to-
LCD piggy-back board in the same plane with the LCD module. Once you have finished the soldering work, get four
jumper wires and connect the LCD module to your Arduino as per the instruction given below.

BACKUGH]
OR/OFEIUNEER

LCD display to Arduino wiring.

Arduino
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Lampiran 11-Datasheet Motor Servo

SERVO MOTOR SG90 DATA SHEET
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g o Tower Pro™|
z533 el T i
Z5 3 £ -— l
a3 Q \ . !
S5

3
—
23
= ! &
] 5 ; \
i | Tovy snd iightwesdnt with high output power. Serve can rofale spproamately 180 ees (90 in each directon), and works just like v standard kncs

¥ g s ¥ \ |

g et amaler. You can uss ary sevo code. hardware or Rirary 1o contrel Bess serves. Good for beginners who want 1o maka siulf move without bulidng a

motor conyrolier with feedback & pear bo, especaty since f wil it in smal places. It comes with a 3 homs (ams] and haniwers

| Dimensions & Specifications
| A {mm) : 32
| B (mm): 23
C (mm):28.5
(D (mm): 12
E (mm):32
|F (mm): 19.5
T vt | Speed(sec):0.1
’Tbrque (kg-cm) :25
| Weight (g) : 14.7
| Voitage : 4.8 -6

)

A

O— o

Poatan 0 (1.5 ms pulse) 8 medde, 90" (~2ms pudsa) 1§ middis O\AIRA s
i &l tha way 1 8 gkt "0 (vIms pulss) & all he way o the lefi Fywivi=Urange (JLl ) —

Vee :.Red (4+) —

1} efiey yninjas neje ueibeqas yelueqlad
ep uejwnjueduaw edue) juj siny eAiey yninjas neje ueibeqgas dpn

w
5 s Ground=Brown (-) —
o 1-2ms
B 2 Duty Cycle
2, g_ ABV(~SV) |
g c Power

-~ and Signal  *
3 = 1
c o v ———y————————
:- 3 20 ms (50 Hz)
'g c PWM Period
‘ 3

o
£ o
s =

Politeknik Negeri Jakarta



eyeyer pebay )||m|a;god ujz| eduey

N
Opr
¥
3 @
Q c
3 =
s3
a3
c o
38
ir
3
2:
ga
= F
2:
33
23
"
= 3
o
8 3
= Q
< o
53
-2
“<
n &
53
5%
s"
g
w -
£5
s 3
T2
)
2 a
s
gy
- X
v
-
g

g
@
:
5
s
5
£
=
=
3
2
£
3
3
2
o
=
3
H
2
=
5
©
3
=
3
g
3
3
&
=
©
3
%
g
=
:
3
3
s
2
-
:
&
£
g
®
£
5
§
g
3
g
&
-

s

undede ynjuaq wejep

p ue)jwnueduaw edue) jul sijny eAiey yninjas neje ueibeqgas dunguaul Bueiejqg ‘L

Jaquins ueyangauaw ue

eidid e

epeyer uabap yiwyd|od Hijtw eydid yeH )

L-12

Lampiran 12-Datasheet Sensor PH

“ e e .

PH meter(SKU: SEN0161)

Analog pH Meter Kit SKU: SENO0161

Analog pH Meter Kit SKU: SEN0169

Contents

1 through potentiometer

Need o measure water quality and other parameters but haven got any low cost pH meter? Find it
difficult to use with Arduina? Here comes an analog pH meler, specially designed for Arduino
controflers and has built-in simple, convenient and practical connection and features. It has an LED
which works as the Power Indicator, a BNC connecior and PH2.0 sensor interface. You can just
connect the pH sensor with BNC connector, and plug the PH2.0 interface into any analog input on
Arduino controller to read pH value easily.

Specification

e | T
M! ’| 1 234

SENO0161 dimension

Maodule Power. 5.00V

Circuit Board Size: 43mm=32mm
pH Measuring Range: 0-14
Measuring Temperature: 0-60 °C
Accaracy: £ 0.1pH (25 *C)
Response Time: £ 1min

pH Sensor with BNC Connector
PH2.0 Interface ( 3 foot patch )
Gain Adjustment Polentiometer
Power Indicator LED
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Precautions

« Before and after use of the pH electrode evety time, you need to use (pure)water to clean it.
« The electrode plug should be kept clean and dry in case of short circuil.
« Preservation: Blectrode reference preservation solution 1s the 3N KCL solution.

« Measurement should be avoided staggered poliution between solufions, so as not to affect the
accuracy of measurement.

« Electrode blub or sand core is defiled which will make PTS dedline, slow response. So, it should be
based on the characteristics of the pollutant, adapted to the cleaning solution, the electrode
performance recovery.

pH Electrode Characteristics

The autput of pH electrode is Miflivoits, and the pH value of the relationship is shown as faliows
(25 *C).

voLTAGE {mV)
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