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Rancang Bangun Sistem Monitoring dan Notifikasi Pembersih Kaca Jendela
Laboratorium Berbasis Internet of Things (1oT) Terintegrasi Aplikasi
Android

Abstrak

Kebersihan merupakan salah satu faktor utama yang memberikan,. dampak bagi
kesehatan manusia. Namun sampai saat ini masih banyak kelalaian'manusia dalam
menjaga kebersihan .dan seringkali lalai dalam pengawasannya .terutama
diruangan tertutup, salah satu_contohnya adalah pada laboratorium. Pada tugas
akhir ini dirancang sistem' monitoring dan notifikasi pembersih kaca jendela
laboratorium berbasis Internet of Things (loT) terintegrasi aplikasi Android.
Sistem.ini‘bertujuan untuk membantu petugas kebersihan dalam memantau serta
membersihkan kaca jendela laborotarorium. Perancangan sistem menggunakan
optical dust sensor, modul relay, driver motor L298N, dan motor DC. Sumber
tegangan berasal dari catu daya yang.menggunakan transformator sebesar 3A
dengan tegangan masukan sebesar 220 VAC.dan tegangan keluaran catu daya
sebesar 12 VDC dan 9VDC. Pembersih kaca jendela laboratorium ini dapat
diimplementasikan pada kaca jendela dengan tinggi 77 ¢m dan lebar 20 cm. Rel
sliding digunakan sebagal jalur wiper untuk bergerak keatas dan kebawah dalam
membersihkan kaca jendela. Hasil pengujian menunjukkan, saat intensitas debu
berada diatas 1,5 mg/m® secara otomatis sistem bekerja_membersihkan kaca
jendela dari bawah menuju ke atas dan kondisi kebersihan jendela dipantau setiap
1 jam'sekali, dimana kamera mengirimkan. gambar ke Aplikasi Android . Sistem
yang dibangun berfungsi dengan baik sebagairalat:monitoring: pembersih kaca
jendela laboratorium.

Kata kunci : Arduino Mega, ESP32, ESP32-Cam, Pembersih Kaca, Optical Dust
Sensor, Relay, Driver Motor L298N, Metor DC.
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Design and Build a Monitoring and Notification System of Window Glass
Cleaning Laboratory Based on Internet of Things (loT) Integrated Android
Application

Abstract

Cleanliness is one of the main factors that have an impact on human, health.
However, until now there are still many human negligence in maintaining
cleanliness and often negligentiinuits supervision, especially in a closed room;.one
example isqin.the laboratory. In this final project, a monitoring and notification
system for window cleaners based on Internet of Things (IaT) is designed with an
Android.application integrated. This system aims to assist janitors in. monitoring
andcleaning laboratory windows. The system design uses optical dust sensor, relay
module, L298N motor driver, and DC motor. The voltage source comes from a
power supply that uses a transformer-of 3A with-an input voltage of 220 VAC and
an output voltage of 12 VDC and 9VDC. This laboratory window cleaner can be
implemented on window panes with a height of 77 cm and a width of 20 cm. The
sliding rail is used as a wiper path to move up and dewn in cleaning the window
glass. The test results show, when the dust intensity is above 1.5 mg/m3 the system
automatically works to clean the window glass.from.the bottom to the top and the
condition of the window cleanliness Is monitored every 1 hour, where the camera
sends an image to the Android application. The system that was built functions well
as a monitoring tool for laboratory window cleaning.

Key words : Arduino Mega, ESP32, ESP32-Cam, Glass Cleaner, Optical Dust
Sensor,, Relay, L298N Motor Driver, DC Motor.
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PENDAHULUAN

1.1 Latar Belakang

Kebersihan merupakan salah satu_hal yang wajib diperhatikan dan dijaga,
karena kebersihan dapat memberikan dampak bagi kesehatan manusia. Tetapi
sampai saat ini masih banyakdijumpai ruangan tertutup yang masih kurang dalam
pengawasan kebersihannya, salah satunya.pada laboratorium. Walaupun, sudah
terdapat beberapa petugas yangsmemiliki tanggung'jawab untuk membersihkan
laboratorium secara berkala, namun masih ada petugas yang lalai dalam melakukan
tugasnya. Padahal laboratorium'sendiri merupakan tempat yang hampir setiap hari
didatangi banyak orang yang akan melakukan kegiatan praktikum.

Kualitas kebersihan laboratorium tentunya dapat membawa dampak yang
kurang baik bagi setiap orang yang mendatangi laboratorium tersebut, misalnya
dengan keadaan kaca jendela laboratorium yang berdebu dan banyak sawang. Debu
dapat mengakibatkan beberapa dampak negatif bagi manusia, antara lain alergi,
membuat mata gatal, batuk, pilek, dan lain — lain.

Berdasarkan hal tersebut, pengusul membuat sistem monitoring pembersih
kaca jendela laboratorium berbasis Internet of Things yang terintegrasi aplikasi
android.” Sistem ini. memudahkan petugas yang ingin membersihkan jendela
laboratorium dengan adanya wiper yang dapat bekerja secara otomatis ketika
intensitas debu sudah tinggi dan juga petugas dapat memberikan perintah melalui
aplikasi android. Foto kondisi kaca juga akan diterima petugas secara otomatis
melalui aplikasi android. Maka dari itu, pada tugas akhir ini akan dibuat Rancang
Bangun Sistem Monitoring.dan Notifikasi- Pembersih Kaca Jendela Laboratorium

Berbasis Internet of Things (10T) Terintegrasi Aplikasi Android.

1 Politeknik Negeri Jakarta
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1.2 Rumusan Masalah
Berdasarkan latar belakang yang diuraikan di atas, maka permasalahan yang
akan dibahas dalam tugas akhir ini adalah sebagai berikut :

1. Bagaimana merancang sistem mikrokontroler dan prototype pembersih kaca
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jendela laboratorium?
2. Bagaimana membangun sistem pembersih kaca jendela laboratorium?
3. Bagaimana mengaplikasikan sistem untuk pembersih. kaca jendela

laboratorium?

1.3 Tujuan
Tujuan yang ingin dicapal dalam tugas akhir ini adalah :
1. /Mampu merancang sistem mikrokontroler dan prototype pembersih kaca
jendela laboratorium.
2. Mampu membangun sistem pembersih kaca jendela laboratorium.

3.. Mampu mengaplikasikan sistem untuk pembersih kaca jendela laboratorium.

1.4° Luaran

Luaran yang Ingin dicapai dari tugas akhir-ini adalah menghasilkan
perancangan dari sistem sistem mikrokontroler~dan «prototype pembersih kaca
jendela laboratorium yang dapat digunakan oleh petugas kebersihan laboratorium.
Selain itu juga adanya jurnal mengenai judul ;Tugas Akhir yang diangkat oleh

penulis.
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BAB V

PENUTUP

51 Simpulan
Berdasarkan pembahasan mengenai- Rancang. Bangun Sistem Monitoring
dan Notifikasi Pembersih Kaca.Jdendela Laboratorium Berbasis Internet of Things

(loT) Terintegrasi Aplikasi. Android dengan sub-judul “Rancang Bangun Sistem

Mikrokontroler dan”Prototype Pembersih Kaca Jendela Laboratorium?, diperoleh

beberapa simpulan:

1. Pembersih kaca jendela laboratorium dirancang menggunakan.mikrokontroler
Arduino Mega yang terhubung dengan optical dust sensor, relay, dan driver
motor L298N, kemudian terhubung dengan ESP32 untuk pertukaran data yang
akan dikirimkan ke internet, danjuga menggunakan ESP32-Cam.

2. Sistem pembersih kaca jendela laboratorium menggunakan optical dust sensor
yang harus bernilai diatas 1,5 mg/m? untuk dapat mengoperasikan pembersih
kaca jendela laboratorium secara otomatis dan menggunakan ESP32-Cam
untuk menangkap gambar keadaan kaca setiap 1 jam sekali.

3. Pembersih kaca jendela _laboratorium _ bersifat portable dan dapat
dimplementasikan secara baik pada kaca jendela dengan tinggi.77 cm x 20 cm.

5.2  Saran

Diharapkan Tugas Akhir.yang berjudul Rancang.Bangun Sistem Monitoring
dan Notifikasi Pembersih Kaca Jendela Laboratorium Berbasis Internet of Things
(loT) Terintegrasi Aplikasi Android ini dapat bermanfaat dan bisa ditambahkan
dengan sistem lainnyayang dapat memaksimalkan kinerja pembersih.kacajendela

laboratorium.
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SLOT. https://oneguyoneblog.com/2019/09/09/esp32-cam-esp32-camera-
sd-card-slot/. [diakses pada 23 Januari 2021]

Razor, Aldy. Tanpa Tahun. Software Arduino IDE: Cara Download, Instal, dan
Fungsinya. https://www.aldyrazor.com/2020/05/software-arduino-ide.html.
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LAMPIRAN
Proses Wiring Alat

Proses Pemotongan Plat Untuk Casing
Proses Pengeboran PCB Untuk Catu Daya

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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L-1 Dokumentasi



z
m
@
m
£

sz3
x52
2ma
323
> z
=

eydid yeH

eiedjer LaBAN YiwiaMod izl eduey

1jn3 e£1e)] ynanas neje ueibeqas yefueqiadwsw uep ueywnwnbusw buele|iq 'z
ejieyer 1abBap yiuwya3ijod sefem buek uebunuaday) ueyibnisw yepn uedianbuad °q

*yejesew njens uenefun neje }i1y] uesijnuad ‘uesode] uesijnuad ‘Yejw) eA1ey uesjinuad ‘ uenijauad ‘ueyipipuad uebunuaday] ynjun eAuey uedipnbuad ‘e
1In3 eA1e)] ynunjas neje ueibeqas diynbusw buelejiq ‘L

.

Jaquins uexingakuaw uep ueywnjuesuaw edue} |u

undede jynjuaq wejep

L-2 Program Pada Arduino Mega

#include <ArduinoJson.h>

#tdefine measurePin A4
#tdefine measurePin2 A3

#tdefine ledPower 12

#tdefine ledPower2 13

dustDensity
voMeasured?2

calcVoltage?

POLITEKNIK
NEGERI
JAKARTA

#tdefine inl 8

#define in2 7
#tdefine relayPompa 6
String kacaStat;

void setup() {

Serial.begin(9600);
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L-2 Program Pada Arduino Mega

Seriall.begin(115200);

pinMode(ledPower, OUTPUT);
pinMode(ledPower2, OUTPUT);

pinMode(enA, OUTPUT);
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pinMode(inl, OUTPUT);

pinMode(in2, OUTPUT);
digitalWrite(inl, LOW

digitalWrite(in
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g String incoemingString = Seriall.readStringUntil('\n");

// prints the received data
//Serial.print("Arduino received: ");

//Serial.println(incomingString);

if (incomingString == "*wepo#") {

Serial.println("BUTTON WIPER OFF, BUTTON POMPA OFF");
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L-2 Program Pada Arduino Mega

flag = 0;
}
if (incomingString == "*wlpo#") {
Serial.println("BUTTON WIPER ON");
flag = 3;
}

if (incomingString =

N #ll) {
Serial.prin UTTON POMPA O

");

comingString = 1#") {

POLITEKNIK
NEGERI
JAKARTA

digitalWrite(ledPower2, LOW); // power on the LED

delayMicroseconds(samplingTime);

voMeasured = analogRead(measurePin); // read the dust value

voMeasured2 = analogRead(measurePin2); // read the dust value
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L-2 Program Pada Arduino Mega

delayMicroseconds(deltaTime);
digitalWrite(ledPower, HIGH); // turn the LED off
digitalWrite(ledPower2, HIGH); // turn the LED off

delayMicroseconds(sleepTime);
calcVoltage = voMeas
calcVoltage2 = voMea d2 *

= 1.7 * calcVoltage

oltage?

dustDe

Serial.print
Serial.print
Serial.print

Serial.print y Toug/m

g POLITEKNIK
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//kacaStat =
dustlstat = 1;
//flag = 1;

}

//delay(10);

if (dustDensity2 <= 1.5) {
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L-2 Program Pada Arduino Mega
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta




L-2 Program Pada Arduino Mega

// Create the JSON document
StaticJsonDocument<200> doc;

//doc["kacaVal"] = dustDensity;

exdid yeH

doc["kacaVal"] = dustTotal;//value dust total

doc["kacaStat"] = kacaSta

ejieser HaBON YiwysHod wizi eduey

delay(10);
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// Send the JSON

serializeJson(doc, Seriall);
serializeJson(doc, Serial);
Serial.println();

delay(100);

Serial.println("KACA AKAN DIBERSIHKAN");
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L-2 Program Pada Arduino Mega

Serial.println("1. POMPA MENYALA 2 DETIK");

digitalWrite(relayPompa, LOW);
delay(1000);

Serial.println("2. WIPER MENYALA 7 DETIK CLOCKWISE");

exdid yeH

digitalWrite(relayPompa, HIGH);

analogWrite(enA,90);

digitalWrite(inl, HIG

.IZDE
5
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oWrite(enA, 0)
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Serial.println("6.
analogWrite(enA, 990);
digitalWrite(inl, HIGH);
digitalWrite(in2, LOW);
delay(5000);

Serial.println("7. WIPER MATI");

analogWrite(enA, 0);
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L-2 Program Pada Arduino Mega

digitalWrite(inl, LOW);

digitalWrite(in2, LOW);

delay(3000);

Serial.println("8. WIPER MENYALA 7 DETIK ANTI-CLOCKWISE");

analogWrite(enA, 990);

digitalWrite(inl, LOW);
digitalWrite(in2, HIG

delay(5000);

Serial.pri "9, WIPER MATI");

<. DIBERS

println("KA

1.println();

POLITEKNIK
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"1link"

// Send the nt over the serial po
serializeJson(doc,
serializeJson(doc, Serial);
Serial.println();

delay(100);

Serial.println("1. POMPA MENYALA 2 DETIK");

digitalWrite(relayPompa, LOW);
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L-2 Program Pada Arduino Mega

delay(1000);
> Serial.println("2. POMPA MATI");
?% Serial.println();
N
T flag = 0;
o
a delay(10);
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Serial.println("2.

digitalWrite(relayPompa, HIGH);
analogWrite(enA, 90);
digitalWrite(inl, HIGH);
digitalWrite(in2, LOW);
delay(5000);

Serial.println("3. WIPER MATI 2 DETIK");
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L-2 Program Pada Arduino Mega

analogWrite(enA, 0);
digitalWrite(inl, LOW);
digitalWrite(in2, LOW);
delay(3000);

Serial.println("4. WIPER MENYALA 7 DETIK ANTI-CLOCKWISE");

analogWrite(enA, 990);

digitalWrite(ini, L

digitalWrite(i H);

‘I");
5

delay(500¢€

.println("5.

oWrite(enA, 0)

POLITEKNIK
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Serial.println("8.
analogWrite(enA, 990);
digitalWrite(inl, LOW);
digitalWrite(in2, HIGH);
delay(5000);

Serial.println("9. WIPER MATI");

Serial.println("KACA SELESAI DIBERSIHKAN");
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L-2 Program Pada Arduino Mega

Serial.println();

delay(10);

POLITEKNIK
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flag = 0;
delay(10);

Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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L-3 Program Pada ESP32

#include <ArduinoJson.h>
#if defined(ESP32)
#include <WiFi.h>

#include <FirebaseESP32.h>

#telif defined(ESP8266)

#include <ESP8266WiFi.h>
#include <FirebaseESP826

#tendif

//Provide th rocess

lude "addons/R

Define the

POLITEKNIK
HECEnS
JAKARTA

URL "tasyifadian-default-rtdb.asia-
sedatabase.app"” //<databaseName>.firebaseio.com
irebasedatabase.app

#tdefine DATABAS
southeastl.fire
<databaseName>.

/* 4. Define the user Email and password that alreadey registerd or
added in your project */

#tdefine USER_EMAIL "syifaekam@gmail.com"

#define USER_PASSWORD "SyifaDian?!"

//Define Firebase Data object
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L-3 Program Pada ESP32

FirebaseData fbdo; //wakilin library firebase

FirebaseAuth auth;

FirebaseConfig config;

unsigned long sendDataPrevMilli

int count = 9;

POLITEKNIK
NEGERI
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Serial.println();
Serial.printf("Firebase Client v%s\n\n", FIREBASE_CLIENT_VERSION);

/* Assign the api key (required) */

config.api_key = API_KEY;
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L-3 Program Pada ESP32

/* Assign the user sign in credentials */

auth.user.email = USER_EMAIL;

auth.user.password = USER_PASSWORD;

exdid yeH

/* Assign the RTDB URL (required) */
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*ck; //see
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if (Firebase.getIn
if (fbdo.dataType() == "int") {
wiper = fbdo.intData();
//Serial.print("wiper = ");
//Serial.println(wiper);
if (wiper == 1) {

outStrl = String("*wl"); kalo 1, dia outstrl nyimpen
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//Serial.print(outStrl);
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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L-3 Program Pada ESP32

while (Serial.available()) {
StaticJsonDocument<200> doc;
DeserializationError err = deserializeJson(doc, Serial);
if (err == DeserializationError::0k)

{

float kacaVal = doc["kaca

const char* kacaS
string, json gabisa b

["kacaStat"]; //co

Firebase.s
n().c_str(
Fi

if (Firebas

at(fbdo,
//difolder
ri

Serial.pri
caStat", kaca
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L-4 Program Pada ESP32-Cam

const char* ssid = "WIFI TETANGGA";

const char* password = "Tanyanenek";

//https://console.firebase.google.com/project/xxxxxxxxxx/settings/servic
eaccounts/databasesecrets

baseESP32
3ta firebaseDa

<WiFi.h>

"soc/soc

"soc/rtc

"Baseb64.

"esp_came

POLITEKNIK
as\W NEGERI

#include

JAKARTA

Preferences

// WARNING!!! Make sure
Module,

// or another board which has PSRAM enabled
//CAMERA_MODEL_AI_THINKER

#define PWDN_GPIO_NUM 32

#define RESET_GPIO_NUM -1

#tdefine XCLK_GPIO_NUM ©
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L-4 Program Pada ESP32-Cam

#define SIOD_GPIO_NUM 26
#define SIOC_GPIO_NUM 27
#define Y9_GPIO_NUM 35
#define Y8_GPIO_NUM 34

#define Y7_GPIO_NUM 39

#define Y6_GPIO_NUM 36

#define Y5_GPIO_NUM
#define Y4_GPIO.N

#define U
#defi
VSYNC_GPIO_NUM 25

HREF_GPIO

PCLK_GPIO

POLITEKNIK
\W% NEGERI
A A A RTA

WiFi.begin(ssi
long int StartTime=
while (WiFi.status() != WL_CONNECTED) {

delay(500);

if ((StartTime+10000) < millis()) break;

}
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L-4 Program Pada ESP32-Cam

if (WiFi.status() == WL_CONNECTED) {

char* apssid = "WIFI TETANGGA";

XL

)

:: char* appassword = "Tanyanenek"; //AP password require at least 8
5 characters.

i

Y,

Serial.println("");

Serial.print("Camera Ready! Use

.localw:r‘ing()

String)apssid).c_str

1))

epieyer LaBaN NIWYY|od Wizi eduey
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config.pin_d5

config.pin_d6

Y8_GPIO_NUM;

config.pin_d7 = Y9_GPIO_NUM;

config.pin_xclk = XCLK_GPIO_NUM;

config.pin_pclk

PCLK_GPIO_NUM;

config.pin_vsync = VSYNC_GPIO_NUM;
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L-4 Program Pada ESP32-Cam

config.pin_href = HREF_GPIO_NUM;

config.pin_sscb_sda

SIOD_GPIO_NUM;

config.pin_sscb_scl = SIOC_GPIO_NUM;
config.pin_pwdn = PWDN_GPIO_NUM;

config.pin_reset = RESET_GPIO_NUM;

1]
N
[
[
(o)
[

config.xclk_freq_hz

.pixel_format

POLITEKNIK
B\W NEGERI
W A1 ARTA

if (err != E
Serial.printf lera init failed with error Ox%x", err);
delay(1000);
ESP.restart();
}

//drop down frame size for higher initial frame rate

sensor_t * s = esp_camera_sensor_get();

s->set_framesize(s, FRAMESIZE_CIF); // VGA|CIF|QVGA|HQVGA|QQVGA ( UXGA?
SXGA? XGA? SVGA? )
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L-4 Program Pada ESP32-Cam

Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);
Firebase.reconnectWiFi(true);
Firebase.setMaxRetry(firebaseData, 3);

Firebase.setMaxErrorQueue(firebaseData

Firebase.enableClassicReque

}

void loop
.\IIII +

esp32-cam

POLITEKNIK
NEGERI
0 AKARTA

}

String Photo2Base64() {

camera_fb_t * fb = NULL;

fb = esp_camera_fb_get();

if(!fb) {

Serial.println("Camera capture failed");

return 5
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L-4 Program Pada ESP32-Cam

}

String imageFile = "data:image/jpeg;base64,";
char *input = (char *)fb->buf;

char output[base64_enc_len(3)];

for (int i=@;i<fb->len;i++) {

base64_encode(output, (inpu

if (i%3==0) imageFile

tur‘n(fb‘

tps://github.c

encode(String(output));

}

esp_camera

g urlencode(

POLITEKNIK
char ) ;

char NEGERI
W\ JAKARTA
for (int i i
c=str.charAt(i
if (c == " "){
encodedString+= '+';

} else if (isalnum(c)){
encodedString+=c;

} else{

codel=(c & Oxf)+'0"';

if ((c & oxf) >9){
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L-4 Program Pada ESP32-Cam
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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L-5 Datasheet Arduino Mega

Schematic: arduing-meals6)-schematic.odf

Summary
Hicr Trea? 560
Ciperating Valtage 5V
nput Voltage {recommended) [F-izv
nput Voltspe (limits) 20
i i [54 [of which 1d provide FWH output)
6
0 i T

Current fnr 3.3V Fin

50 mA
56 KB of which 8 KB wsed by bootloader

The pawer pins are as follaws:

® VIM. The input voltage to the Arduing board when it's using an external power source
(@ oppased ta 5 valks fram the USE connection or cther regulated power source). Yau
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

SV. The regulated power supply wsed to power the microcontroller and other
comgpanents on the board. This can come either from VIN via an an-beard regulator,
or be supplied by USB or ancther regulated S supply.

WY, A 1.3 velt supply generated by the an-beard regulster. Masimum current draw is
50 ma.

» GND. Greund pins,

The: ATm:guZSGD has 256 KB of flash memary for storing code (of which 8 KB is used for
e boath ), 8 KB of SRAM and 4 KB of EEFROM (which can be read and written with the
)

jmh Memory

Em — Memory
EPROM H KB

En:lc Speed 16 MHz

Power

The Arduing Mega can be pawered via the UISB connecticn ar with an external pawer supply.
The pawer source is sslectad sutomatically.

External (non-USE) power can come either from an AC-to-DC sdapter (wall-wart) or

ry. The adapter can be connected by plugging a 2.1mm center-positive plug inta 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 less than
7V, hawever, the SV pin may supply kess than five wolts and the board may be unstable.
If using mare than 12V, the valtage requlator may overheat and damage the board. The
recommended range is 7 to 12 welts.

The Mega 2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmegadil2 programmed as a USB-to-serial
mnerter.

value, the LED is on, when the pin s LOW, it's off.

» 1:€: 28 (SBA) and 21 {SEL). Suppart LC {TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are nat in the
sarme location as the [:C pins on the Duemilanove or Déecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resalution (ie. 1024
different values). By default they measure from ground to 5 walts, thowgh is it passible to
change the upper end of their range wsing the AREF pin and analogReferencel) function.

There are a couple af other pins on the board:

» AREF. Reference valtage for the analog inputs. Used with
» Reset. Bring this line LOW to reset the microcontroller. Typically weed to ackd & reset
button to shields which black the one an the board.

Communication

The Arduina Mega2S60 has a number of facilities for communicating with 8 computer,
anather Arduino, ar other microcontrollers. The ATmegaZ560 provides four hardware UARTs
for TTL {5V) serial communicatian. An ATmega8U2 on the baard channels cne of these
aver USE and provides a virtual com port to saftware an the computer {Windewa machinsa
will need a .inf file, but 05X and Linux machines will recognize the board as a COM port
autursatically. The A duing softwans icudes a sedal aooiton el elloes sinple lestual

data ba be sant ko and frem the beard. The B¥ and TH LEDs on the beard will fach when

data is being transmitted via the ATmegaBU2 chip and USE connection to the computer (but

not for serial communication on pins O and 1).
A SoftwareSerial library allows for serial communication on any of the Mega2560's digital
pins.

The ATmegalSe0 alse supperts 12C (TWI) and SPI communication. The Arduino saftware
includes & Wire library to simplify use of the 12C bus; s=e the

mesbaits for detaila. For SM communication, uae the SI librory.

Programming

Thee Auduing Mega can be prograniied with e Aaduing soltmare (dugiioad). Fo detais,
see the reference and tutorisls.

The ATmega2S60 on the Arduino Mega comes preburned with a begtleader that allaws
yeu ta uplosd new code te it withaut the use of an external hardware programmer. It

Input and Output

Each of the 54 mgn.al pins on the Mega can be used as an input or cutput, using

» digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
af 20-50 klhms, In additian, seme pins have specialized functions:

.

Serial: 0 (RX) and 1 (TX); Seri 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(T¥) TTI smrinl daba Bine 1 arel 1 s alen conrscted tn the cnrrsepanding pine of She
ATmega8U2 USE-to-TTL Serial chip.
= External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),
19 (interrupt 4), 20 (interrupt 3), and 21 {interrupt 2). These pins can be
configured to trigger an interrupt an & low value, & rising or falling edge, ar & change
in value. See the function for details.
= PWM: 0 to 13, Provide 8-bit PWH autput with the analogWrited) function.
* SPLi 50 (MISO), §1 (MOS), 52 (SCK), 53 (S5). These pirs sugors 71
o atin winy Uie SELlLig g Tl SPT pina are abwr Lauken wal v the 165F
header, which is physl:ully ‘compatible with the Uno, Dusmilanave and Diecimila.
LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH

.

La robotigue & voirs serviesl - .Robndu &t your servicsl

'E

communicates using the criginal STKSO0O protocol {ference,
Vra a1 alen hynaes the hactinadar and prageam the miceesafroliee thrmuigh the 10SF (Tn-
Circuit Serial header; see For details.

Automatic (Software) Reset

Rather then requiring & physical press of the reset button before an upload, the Arduine
Maga2SED is designed in a way that allaws it to be resst by scftware running an &
ennnerted mamputer fine of the harduware Ao contral lines (TR) of the ATmegaRi2 i
connacted to the reset line of the ATmega2S60 vis a 100 nancfarad capaciter. When this
line is asserted (taken low), the reset line draps lang encugh ta reset the chip, The Arduine
saftware uses this capability b allaw you ko upload code by simply pressing the upload
button in the Arduing environment. This means that the bootloader can have a shorter
timeout, a5 the kawering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer
running Mac 08 X or Linux, it resets each time a connection is made to it frem software (via
USH). For the following half-second or so, the bootioader is running on the Mega2S60. While
# is pragrammes to ignare malfermed data (iLe. anything besides an uplad of new cade),

it will intercept the firct faw bytes of dats sant to the baard sfter 8 cannection iz apensd.

If & sketch running an the beard receives one-time configuration ar other data when it

first starts, make sure that the software with which it communicates waits a second after
apening the connection and before sending this data_

The MegaZ360 contains & trace that can be cut to disable the auto-reset. The pads on either
side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may
Al b shim b dieahie the sibn-recst by sanmacting 8 110 nhm esictr frm S0 i thi e
line; see far details.

USB Overcurrent Protection

The Arduing Mega2S60 has a resettable polyfuse that protects your computer's USB

parts from shorts and overcurmrent. Although mest cemputers provide their ewn internal
protection, the fuse provides an extra laysr of protection. If more than 500 mi i applied to
the USE port, the fuse will automatically break the connection until the short or overload is
removed.

Physical Characteristics and Shield
Compatibility

The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respactively,
with the USB connector and power jack extending beyand the farmer dimension. Three
=crew holes allow the board to be attached to a surface ar case. Note that the distanos
between digital pins 7 and 8 is 160 mil (0.16%), not an even multiple of the 100 mil spacing
of the other pins.

The Mega2560 is designed to be compatitile with most shields designed far the Uno,
Diecimila or Duemilanave. Digital pins 0 to 13 {and the adjacert AREF and GND pins),
analog inputs 0 ta 5, the power header, and ICSP header are all in equivalent locatians.
Further the main UART (serial part) is located on the same pins (0 and 1), as are extemnal
interrupts 0 and 1 {pins 2 and 3 respectively]. SPI is available through the ICSP header on
both the Mega2S60 and Duemilanave / Diecimila. Plesse nate that 1:C is not located an the
same pins on the Mega (20 and 21) as the Duemilanove / Diecimila (analog inguts 4 and 5).
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L-6 Datasheet ESP32

1 Cverview Overview
1 Overview Categones _items Spechoions
50 card, UART, SPL SDI0, FC, LED P Mobor PO,
ESPA2.WROOM-22 s 2 powertd, genaric Wi-FiLsBT+BLE MCU moduls that tarets a wide aristy of 5, 1A, puiss countar, GPI0, capacitive fouch sanser, ADG,
applcations, ranging from kow-power Sensor netwarks 10 the: most demanding tasks, such &5 woios encodng, Maodide inferiaces DA, Twe e Autcenaties Infarface (TWIAS, compatie
s SR NG MRS decedng wath IS0 18981 [CAN Speciication 24
A2 tha: cone of shis mockda is the ESP32-DOWDOS chip'. The chip ambecided s designed 1o be scalabla and [E— [Irerpe—
adaptive. There ane two GPL comes that can ba indvidually controlied, and the CPU clack frequency s adhustabla riegraied crysid 20 M oystal
from 80 MHz 1o 240 MHz. The chip alsa has a kow-power co-processor that can be used instead of the CPU 1o
save power while perfonmming tasks hat do not requine much: computing power, such as monionng of Harmam ntegred S 4 M8
rencheras. ESPYz |'|I|:gr.:k:s arich st of perphenats, ranging from capacitivs touch sansors, Hall sensors, 50 Operating woltage Power spply | 304~
card intarface, Ethernat, high-speed £P1, LART, 5 and FC. Operating currant Jommge B0 mi
Mnimum curent ceeared by
SO0 ma
hote power SLnply
* For citas on the part numbers of tha ESPEE family of chips, plase el 10 1he documant Fecommended operating tem o B 5C
porats range o c
The infegration of Biustooth®, Buetooth LE and Wi-Fi ensures that a wide range of applcations can be targeied, Packags sz [1B.00:0.10]) mm. = {25.80:0. 100 mm « (2. 10:0.10) mm
and that the mooe s al-around: using Wi-Fi aliows a lamge physical range and diect connecton 1o the intemet Mastune sansitraty kvl (MSL) Loval 3
through a Wi-Fi muter, while using Biustooth akows the user 1o converkently connect 10 the phaone o brradcast
iow enangy beacons for its detection. The skeap curment af tha ESPA2 chip is less tham 8 wA, making it sutable for
battery powened and wearable slectronics appécatons. The module supports a data rabe of up o 150 Mbps.
and 20 dBm oufput power at the anienna 1o ensure the widest physical range. As such the module does afier
inchusiry-keacing specifications and the best performance for sectonic inegration, ranga, POWRr COMBUMERCN,
and connecthity.
The operating system chasen for ESP32 is freeRTOS with LwiP; TLS 1.2 with harcwane acceleration is bullt in s
wall Secure (encrypted) over the air (OTA} Lpgrade s also supparied, S0 that users can upgrade their products
even after fher rdease, a minkmum cost and efford.
Table 1 provides the speciications of ESPE2-WROOM-22
Table 1: ESPE2-WROOM-22 Specfications
Categones itars
FF certifcaion FOC/CE-REDC TELEC/AREC/ERRCMNCD
Cortifcation | CETCaION Vi Blace
Ehumicoh certicaton BOB
Green corifcation FoHEAEACH
Tost Felabity HTOLHTSLUHAET TCT/ESD
BCE2.11 bighn 02,11 up 1o 150 Mbps)
WA Protocols A-MPDU and A-MEDU aggregation and 0.4 us guard menal
suppart
Froquancy range 24 Gz~ 28 BHz
Protocois Blustooth w2 BR/EDR and BLE
NEF receiver with =57 dBm sensithty
Buetoath FRadio Class- 1, dlass-2 and dass-3 rarsmitier
HAudko
Espressi Sysioms
2 Pn Defritions 2_Pn Defnitions
2 Pin Definitions L
10 v CHE, RTC_GR06, EMAC_FXDa
21 Pin Layout n (5] CrE, FITC_GRY0T, ENAL_FOD
12 v GPIOET, ADCE_CHT, TOUCHT, RTC_GPIO17, EMAC_Fdl_0V
o4 - o GO0, ADCE CHE, TOUCHS, RTC_GPI0 18, MTMS, HSRICLK, HE2 CLK.
E0_CLK, EMAC_TRD2
: e 14 o GPIONE, ADCD_ CHE, TOUCHS, RTC_GPIO1S, MTDL HEPI0, HE2_DATAZ
E0_DATAZ, EMAC_TXDSE
£ 18 P Ground
B == e { = s I . GRIDNE, ADCI_CHA, TOUCHA, RTC_GRIO14, MTCK, HSPID, Ha2_DATAS,
= = - B S0_DATAS, EMAC_FO_ER
- SHIWE D 17 (GRIOS, SD_DATA2, SPIHD. HE1_DTaz, LITAXD
SFIEDE 18 GO0, ED_DATAZ, SPIWE HE1_DATAZ, LN TaD
= SCECMT 19 GPIOT1, ED_CMD, SAICED, HET_CMD, UNRTS
< SCHTLH 20 GPIOE, S0_CLK, SPICLK. HE1_CLK, U1CTS
- SDOVSDNT 21 GPIOT, SD_DATAD, SPICL HE1_DATAC UZATS
’ Sowsm- 22 GPI0E, S0_DATAT, SPID. HE1_DATAT, LeCTS
) ; s 23 v GPIONE, ADGE_CHE, TOUCHS, MTDO, HEACS, RTC_GRI013, HEZ_CWD,
20D, EMAC_FODa
GP0Z, ADC2_CHa, TOUCHS, ATC_GRON2, HEPME, HE2_DATAD,
=== K 24 [La]
== ED_DATad
§ i@ 5 2 = =l- K0 25 5] GRIOO, ADC2_CHI, TOUCH1, ATC_GAION 1, CLE_OUT!, BMAC T CLK
[EL =] (S E1 6] 04 a8 o GO, ADC2_CHE, TOUCHD, ATC_GRONS, HEPHD, HS2_DATAY,
h - SO_DATAL, EMAC_TX_ER
E [15] GRICE, HE1_DATA4, LEHXD, EMAL_CLE_OUT
Figure 1: ESP32-WROOM-32 Pin Layout (Top View) 28 [] GRIOTT, HE1_DATAS, LETXD, EMAC_CLK_OUT_130
E] [15] GRIOS, VEFICS0, HE1_DATAS, BMAC_FX_CLK
2.2 Pin Deseription 30 VD | GPIDTE, VSPICLE, H51_DATAT
ESP32-WROOM-2 has 38 pins. Sea pin defnitions in Table 2 jl =] SO Ve e B 10
Tabie 2: Pin Definitions 33 GPIOET, WEFIHD, EMAC_TX_EN
rre— ™y e R 34 (GPI0E, UOAKD, CLE_OUT2
o) 0 5 e 35 GPICH, LIOTHD, CLK_OLITS, EMAC_FXDE
T T B Fowar supply S GPICEE, VEPIWE, LIOATS, EMAC_TXDN
o T : Tiociie enabie Sl Tt T ar GPICZE, VERID, HE1_STROBE
SENSOR W | 4 | GRS, ADC1_CHO, BTC_GPICO a8 Grard
SENSCRLWN | & [ GRIOEE, ADC1_CHE, FIC_GPIOE
1034 & | GRIOGA, ADC1_GHE, FTG_GPIOA Ntz
== L ! GPa0eR, ADCT_CHT, ATC GPI08 * Pins SCH/CLK, BDO/EDG, SOVSDH, SHOVEND, SWR/BDS and SCEUCMD, ramsl, S0 o BRI | s connacied
oaz a po | CPIOS XTAL XNCP (32 768 kHr oryatal oscllator input, ADC1_CHA, 10 tha intogratad P foesh intagratnd on tha moduks nd S nol scommendad Yor cthar uses.
TOUCHS, RTC_GRIOH
oAz g o GP0aa, XTAL 32 N (32 768 kHz crystal oscilator output], ADC1_CHS,
TOUCHE, RTC_GPIOS
Espressif Sysioms 8
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A-Thinker

ESP32-CAM Wi-Fi BT SoC Module V1.0

ESP32-CAM Module

ant

6218 twm

0 >

D e —
382
3

=

on [o] |43
- i In
~ - 3
L F—rsw—) ¢

Features

= The smallest 802.11b/g/n Wi-Fi BT SoC Module

- Law power 32-bit CPU can also serve the
application processor

- Up to 160MIIz clock speed. Summary
computing power up (o 600 DMIPS

- Built-in 520 KB SRAM, external 4MPSRAM

- Supports UART/SPI2CPWM/ADC/DAC

- Support OV2640 and OV7670 cameras, Built-in
Flash lamp.

- Support image WiFT upload

- Support TT card

- Supports multiple sleep modes.

- Embedded Lwip and FreeRTOS

- Supports STA/AP/STA+AP operation mode

- Support Smart Config/AirKiss

fasecsull

ESP32-CAM

Overview

The ESP32-CAM has a very competitive

small-size  camera module that can operate
independently as a minimum system with a footprint
ol only 27*40.5*%4.Smm and a deep sleep current of up
0 6mA.

ESP-32CAM can be widely used in various IoT
applications. It is suitable for home smart devices,
industrial wireless control, wircless monitoring, QR
wircless identification, wircless positioning system
signals and other IoT applications. It is an ideal
solution for IoT applications.

LSP-32CAM adopts DIP package and can be
directly inserted into the backplane to realize rapid
production of products, providing customers with
high

- Support for serial port local and remote frmware

unurades (FOTA)Y

m THIRHE
A-Thinker

Weight 10g

gh-reliability conne mode, which is convenient

for application in various 101 hardware lerminals

Page 1 of 4

ESP32-CAM Wi-Fi+BT SoC Module V1.0

ESP32-CAM module picture output format rate

Format Size QQVGA QVGA VGA SVGA
JPEG 6 7 7 8
BMP 9 9

GRAYSCALE 9 8 -

ernal Pin Connect

CAM ESP32 SD ESP32
DO PINS CLK PIN14
D1 PIN18 CMD PIN15
D2 PIN19 DATAD PIN2
D3 PIN21 DATA1/Flash lamp PIN4
D4 PIN36 DATA2 PIN12
D5 PIN39 DATA3 PIN13
D6 PIN34
D7 PIN35

XCLK PINO

PCLK PIN22

VSYNC PIN25

HREF PIN23

SDA PIN26
SCL PIN27
POWER PIN PIN32

Page 3of 4
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L-7 Datasheet ESP32-Cam

ESP32-CAN Wi-Fi 1BT SoC Module V1.0

Product Specifications

Module Model

ESP32-CAM

Package DIP-16
Sice 27%40.5%4.5 (£0.2) mm

SPI Flash Default 32Mbit

RAM 520KB SRAM 14M PSRAM

Bluetooth Bluetooth 4.2 BREDR and BLE standards
Wi-Fi 802.11 bigin/

Support interface

Support 11 card

UART, SPI. 12C. PWM

Maximum support 4G

10 port 9
UART Baudrate Default 115200 bps
Image Output Format | JPEG( OV2640 support only ). BMP GRAYSCALF.

Spectrum Range

2412 -2484MI1z

Antenna

“Iransmil Power

Onboard PCB antenna, gain 2dBi
802.11b: 1742 dBm (@11Mbps)
802.11g: 1442 dBm (@54Mbps)
8021 1n; 13+2 dRm (@MCST)

Receiving Sensitivity

CCK, 1 Mbps : -90dBm

CCK, Il Mbps: -85dBm

6 Mbps (1:2 BPSK): -88dBm

54 Mbps (3/4 64-QAM): -70dBm
MCS7 (65 Mbps. 72.2 Mbps): -67dBm

Power Dissipation

Tum off the flash lamp:180mA@SV

Tum on the flash lamp and turn on the brightness to the
maximum:3 10mAG@SV

Deep-sleep: Minimum power consumplion can be achieved
GmAGSV
Moderm-sleep: Minimum up 1o 20mAg
Minimum up to 6.7m

Sceurity

Power Supply Range

Operating Temperature

Storage Environment

il FHE
Ai-Thinker

vce

20°C~85°C

-40 T - 90 C | < 90%RH

Page 20f 4

ESP32-CAM Wi-Fi<BT SoC Module V1.0

M1
—— 104 GND M
— 102 UOTXD —3
2— 1014 UORXD —3
- 1015 vee —2

1013 GND HZ
& 1012 100 —H—0
I~ GND 1016

5V 3V3

ESP32-CAM

Shenzhen Ai-Thinker Technology Co.. Ltd

‘ngac Building B, Hunfeng Industrial Park 2th, Hangkong strect Xixiang Ruod, Buoag, Shenzhen

Tel: 175529162996 E-mail:support@saithinker.com

Page 4 of ¢
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L-8 Datasheet Optical Dust Sensor

SHARP

SHARP GP2Y1010AUOF GP2Y1010AUOF
= Internal schematic Marking information
 Dals code.
S SHARP GP2Y1010 F
1 V-LED
% LED GND Dic stamp marking
Tnk stamp macking
Date code (2 digit)
< o Tnd digt
s oo i
i AD, Mark Moath Mark
2000 ) 1
u Outline Dimensions o - 5
(Unit : mm) = -
2002 2 3 3
03 v 4 :
<0
- - 20 28) 2004 4 5 5
= 1 s 5 s 5
. 006 3 7 7
T Moring ot I 8 2007 i s 8
ol 2008 B 0 B
. 7 = 2009 ? v X
L il o 2010 0 " Y
Dust taugh hole: = 7
Connsctor: S6E-ZR-5M4A-1 F by JST W7, Co.. Lid. repeats ina 10 year cycle
ol & Teemins
| 1 9 contguraton
g3t Hoe for senaitiity
sust sdjustrentof varstie resisior
trough hols
Unspecitedt nm
The dinensions ir perenihesis are shown fer efererce. Produtt mass : approx. 16q
SHARP SHARP GP2Y1010AUOF

GP2Y1010AUOF

M Absolute Maximum Ratings

(1:=25°C)

Fig. 1 Input Condition for LED Input Terminal

Parameter Symbol Rating | Unit Grzrtunue
Supply voltage 03t017 | V
“UInput terminal volage | Viep | 03t Vee | V
Operating temperature Tope 1010165 | °C
Soldering T 2010480 | °C
Sy Te———— i
MElectro-optical Characteristics
(T£23°CIVeosY) Fig. 2 Sampling Timing of Output Pulse
Parameter Symbol Conditions MIN. | TYP. | MAX Unit
Sensitivity K " 0.35 0.3 0.65 | VALImgm') o
Output voltage at nodust | Voc ] 0 0.9 1.5 v . 2
Output voltage range Vou YR -4.7kQ 34 v pp— ‘
LED terminal current lien | “LEDeminhatae=0] - | 10 20 mA &2
Consumption current Tec Ry 1 20 mA

o1 Sensitvry s syseifi by the cotpat vohage sbags when ¢

And e
e

e o] the density of cipmnctts (MILD SEV

ENE)
ired by SITDATA SCIENTITIC TECHINOLC

EMRecommended input condition for LED input terminal

Parameter Symbol | Value Unit
Pulse Cycle 0 1021 ms
Pulse Widih Py [032:002] ms
Operating Supply voltage | Ve 5:05 v

Fig. 3 Output Voltage vs. Dust Density
y

[re——,

Remarks : Please be aware that all data in the graph are just for reference and are not for guarantee.
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L-9 Datasheet Modul Relay
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RELAY MODULES
RELAY WORKING IDEA

Relays consist of three pins normaly open pin, normaly closed pin, common pin and coil. When coil
powerd on magntic field is generated the contacts connected to each other.

NC — NC—t1o0
¢

—COM —COM
NO— NO —-o/o-

Voltage applied

+

@

No Voltage r
‘ coil I

Relay modules 1-channel features

e Contact current 10A and 250V AC or 30V DC.

e Each channel has indication LED.

e Coil voltage 12V per channel.

e Kit operating voltage 5-12 V

e Input signal 3-5 V for each channel.

e Three pins for normally open and closed for each channel.

How to connect relay module with Arduino

As shown in relay working idea it depends on magnetic field generated from the coil so there is power
isolation between the coil and the switching pins so coils can be easily powered from Arduino by
connecting VCC and GND bins from Arduino kit to the relay module kit after that we choose Arduino
output pins depending on the number of relays needed in project designed and set these pins to output
and make it out high (5 V) to control the coil that allow controlling of switching process.

NORMALY
CLOSE

NORMALY
OPEN

POWER PINS

NOTE : whatever was the relay channels number the pinconfiguration is the same for every
channel except the power pins (VCC and GND) are for the board itself. The input signal (IN)
pin for every relay.
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User Guide

L298N Dual H-Bridge Motor Driver

This dus] biirectional motor diver, is based on the very populur L298 Dual T1-Bridge Motor Driver
Integrated Cireuir. The circui will aliow you to easily and independently control two motors of up  2A
cach in buth directions.TL i ideal for robuic applications and well suited far conmestion W & miroontroller
requiring just s couple of cantrol lines per motar. It cam sl be interfuced with simple manual switches,
ITL logic aates, relays, ete. ‘This board squipped with power LED indicators, on-board +SV repulator and
protection diodes.

SKU: MDU-1049
Briet Data:

o Inpu Volage: 3.2V--10Vde.

«  Driver: L298N Dual H Bridge DC Motor Driver
o Power Supply: DSV =35 V

®  Peak current: 2 Amp

*  Operating current range: 0 -~ 36mA.
* Contral signal input vullagge range :
.

Tow:
High: 2.3
Enable signal mput v 3
o Taw: -0. SV (comtrol signal is nvalid).
. High: s (cantrol signal actives.
Maxitmm power consumption: 20W (when the temperature T = 75 CJ.
Storae temperature: 25 T - 1130 °C.
On-hoard +5V regularcd Outpur supply (supply to controller board i.¢. Arduinos,
Size: 3.1emx4.3cm x 2.7em

Handson Technology
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L-10 Datasheet Driver Motor L298N
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Board Dimension & Pins Function:

utput A

5V Enable

+5V Power

Power GND

+12V Power
A Enable

>'|l’
Logic Input Rier

B Enable

Output B

43mm
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SKEMATIK RANGKAIAN SISTEM
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan Bm:<mr:n_§= sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penuli p p li kritik atau tinj: 1 suatu m

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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© Hak Cipta milik Politeknik Negeri Jakarta

Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penuli laporan, p

kritik atau tinj

suatu

1ah

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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(© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinj suatu

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:
1. Dilarang mengutip mmwmm_ms atau seluruh karya tulis ini tanpa mencantumkan dan 3m:<mv=n_8: sumber:
a. Pengutipan hanya untuk kep pendidikan, penelitian, p lisan karya ilmiah, p p , penuli kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri hm_ﬁ:m

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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