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ESP32 IoT Development Kit

Introduction:

ESP32 essential development features a plug and play design that makes it easy for connections
and helps Students, hobbyists, enthusiasts, and professionals to focus more on Program/
application development. ESP32 IoT Trainer Kit equipped with on board 10’s,Communication
interfaces & peripherals. It is really easy to design, experiment with, and test circuits without
soldering. It’s used in many educational institutions and R&D LAB across the world.

Features:
MCU
¢ ESP32-DOWD-V3 embedded, Xtensa® dual-core 32-bit LX6 microprocessor, up to
240 MHz
e 448 KB ROM for booting and core functions
e 520 KB SRAM for data and instructions
e 16 KB SRAM in RTC
e 4 MB SPI flash

e 802.11b/g/n

e Bitrate: 802.11n up to 150 Mbps

e A-MPDU and A-MSDU aggregation

e 0.4 ps guard interval support

e Center frequency range of operating channel: 2412 ~ 2484 MH

Bluetooth® / BLE
e  Bluetooth V4.2 BR/EDR and Bluetooth LE specification
o Class-1, class-2 and class-3 transmitter
e AFH
e CVSDand SBC

Hardware

e Interfaces: SD card, UART, SPI, SDIO, 12C, LED PWM, Motor PWM, 12§, IR,
pulse counter, GPIO, capacitive touch sensor, ADC, DAC, Two
Wire Automotive Interface

e Communication Interface: RS232, RS485 (Modbus RTU), USB, SPI, 12C.
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()

On Board Peripheral : OLED Display , 16x2 LCD Display, Seven Segment Display
,8x LED , 4x4 Hex Keypad , 1x4 Menu Keypad , Xbee Adapter, 3.3 to 5v Level
Converter, SD CARD Interface, RTC & EEPROM, DC Motor / Stepper Motor
Driver, Relay, Buzzer,1xTemperature Sensor,3x Analog Test POT ,8x Selection DIP

Switch.

ESP-32 Board Narration

1
2
3.
4
5

AN

7.
8.
9.

Power Supply

Power ON Switch

Heat Sink

ADC (Variable Resistor POT)
OLED Display

Digital Input Switch

RTC Battery

Buzzer

Relay

10. SD Card Holder
11. Jumper Settings for I2C RTC
12. Jumper Settings for EEPROM

13.1*4 Keypad Switches

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

RDL Bus FRC Connector

4*4 Keypad Matrix

ESP32 Controller

7 Segment Display

2*4 LED's

Jumper Settings for UART Selection Pin
16*2 LCD Display

XBee Adapter

Jumper Settings for UART TTL
USB Port

DB-9 Serial Female Connector
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ESP32 Pinout:

L
L

200000
100000

Applications

o Generic Low-power IoT Sensor ¢ Home Automation
Hub e Smart Building

o Generic Low-power loT Data o Industrial Automation
Loggers e Smart Agriculture

o Cameras for Video Streaming e Audio Applications

o Over-the-top (OTT) Devices o Health Care Applications

e Speech Recognition e Wi-Fi-enabled Toys

o Image Recognition o Wearable Electronics

e Mesh Network o Retail & Catering Applications

Package Includes

L)

Development Board with Wooden Enclosure
USB Cable

12V 2A Adapter

FRC Cable

L]

L]

L]

NOTE: XBee module is not included in the package.
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Directions to install the ESP32 board on Arduino IDE

Installing the ESP32 Board in Arduino IDE

Before starting this installation method, make sure you have the latest version of the Arduino
IDE 1.8.19 installed in your computer.

If you don’t, install it from https://www.arduino.cc/en/software , continue with this tutorial.

To install the ESP32 board in your Arduino IDE, follow these below instructions:
Step 1: In your Arduino IDE, go to File> Preferences

File Edit Sketch Tools Help

Mew Ctrl+N

Open... Ctrl+Q

Open Recent »
Sketchbook »
Examples ¥
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+5Shift+5

Page Setup  Ctrl+5Shift+P
Print Ctrl+P

I Preferences  Ctrl+Comma I

Quit Ctrl+0

Step 2: Enter https://dl.espressif.com/dl/package_esp32_index.json into the “Additional
Board Manager URLs” field as shown in the figure below. Then, click the “OK” button:

Preferences
Settings  Network
Sketchbook location:

C:\Users\Suppor t\Documents\Arduina Browse

Editor language: | System Default | (requires restart of Arduino)
Editor font size: 12

Interface scale: Automatic | 100 I % (requires restart of Arduino)

Theme: Default theme ~ | (requires restart of Arcuino)

Show verbose output during: [ ] compilation [ ] upload

Compiler warnings: None
[[] Display line numbers [[] Enable Code Folding
Verify code after upload [[] Use extemal editor

Check for updates on startup
[ Use accessibility features

Save when verifying or uploading

Additional Boards Manager URLS:I https:/fdl.espressif.com/d|/package_esp32_index.json| Iﬁ

Mare preferences can be ctly in the fil=

C:\Users\SupportiAppData L ocal\Arduing 15\preferences. tt

I OK I Cancel
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Step 3: Open the Boards Manager. Go to Tools > Board > Boards Manager...

File Edit Sketc

Auto Format

Archive Sketch

Fix Encoding & Reload
Senal Monitor

Serial Plotter

Code _Test

WiFi101 Fumware Updater

Ctrl+T

Ctrl+Shift+M

Ctrl=Shift+L |
Id

Boards Manager... 1

Port
Get Board Info

Programmen: "AVRISP mkil®
Burn Bootloader

Ardumo AVR Boards

Arduino Yin

ArduinofGenuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduing Mega ADK

Arduino Leonardo

Step 4: Search for ESP32 and press install button for the “ESP32 by Espressif Systems*:

@ Boards Manager

I:ESD3E I

Type (&l

esp32
by Espressif Systems
Boards included in this package:

ESP2Z Dev Module, WEMOS Lolin32, WEMOS D1 MINI ESP3Z2.
More Info

Instaliing.J.

Downloading tools (2/3). Downloaded 6,341kh of 125,747kb.

| cancel |

Step 5: ESP32 will be installed after a few seconds.

&9 Boards Manager X
Type Al i | esp32

esp32 ~

by Espressif Systems version 1.0.6 THSTALLED

Boards included in this package:

ESP32 Dev Module, WEMOS Lolin32, WEMOS D1 MINI ESP32,

More Info

| Select version Install Remove

v
Close
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Testing the Installation

Step 1: Plug the ESP32 Trainer Kit to your computer. With your Arduino IDE open, follow

these steps:

Step 2 : Select your Board in Tools > Board menu (it’s the DOIT ESP32 DEVKIT V1)

File Edit Sketch Tools Help
Auto Format
Archive Sketch

Ctrl+T

sketch_de |

Fix Encoding & Reload
Serial Monitar
Serial Plotter

CtrlsShift« M
Ctrl+ShifteL

WiFi101 Firmware Updater

: 4 Flash Frequency: “80MHz"
Pl Upload Speed: “321600°
Core Debug Level: "None”
Port: "COM4"
Get Board Info

Programmer: " AVRISP mkll®
Burn Boctloader

Adafruit ESP32 Feather
NodeMCLU-325

MH ET LIVE ESP32DevkIT
MH ET LIVE ESP32Minil(it
ESP32vn loT Uno

OLIMEX ESP32-EVB
OLIMEX ESP32-GATEWAY
ThaiEasyElec's ESPino32
M35tack-Core-ESP32
Helter WIFL_Kit_32
Heltec_WIFI_LoRa_32
ESPectro32
Microduine-CoreESP32

Select the Port (if you don’t see the COM Port in your Arduino IDE, you need to install
the FTDI Drivers: https://ftdichip.com/drivers/d2xx-drivers/

For Installation Guide, CLICK HERE

File Edit Sk

Auto rormat Ctrl+T
Archive Sketch
Blink_sketch Fix Encoding & Reload
: Serial Monitor Ctri+Shift+M
Senal Plotter Ctrl+Shift+L
WiFi1101 Firmware Updater
4 Board: "DOIT ESP32 DEVKIT V1" >
57/ le Flash Frequency: "80MHz" D 23
consti Upload Speed: "921600" >
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Step 3: Open the following example under File > Examples > WiFi (ESP32) > WiFiScan

&2 sketch_deci2a | Arduino 185
File Edit Sketch Tools Help

New Ctrl=N
Open... Ctrl-0
Open Recent

Sketchbook

Examples

Close Ctrl+'W
Save Ctrl+5

Save As... Ctrl=Shift+5
Page Setup  Ctrls Shift+ P
Print Ctrl=P
Preferences  Ctrl«Comma
Quit Ctrl=Q

‘N i

ESP32

ESP32 BLE Arduine
ESPmDNS
HTTPClient
Preferences
SD(e=p32)
SD_MMC
SimpleBLE
SPIFFS

Update

WiFi
WiFiClientSecure

Examples from Custom Libraries
Adafruit ILI9347

Adafrut NeoPicel

Adafruit 5501306

Arduinolson

DallasTemperature

DHT senzar library

Embedis

ESP Async UDP

Step 4: A new sketch opens in your Arduino IDE:

peatedliy:

ETH_LANET20

ETH_TLK110

SimpleWiFiSenver

{ WiFiBlueToothSwitch

{ WiFiClient

1 WiFiChentBasic
WiFiClientEvents

H WiFiClientStaticlP
WiFilPvE
WiFiMulti

1 wiFiscan

Step 5: Press the Upload button in the Arduino IDE. Wait a few seconds while the code
compiles and uploads to your board.

ketch Tools Help

> station mode

WiFi
14 WiFi sC
15 delay (100):
17 Serial .printin("Setup done");
ER
nid Tammid

and disconnect from an AP

if it was previousl

If everything went as expected, you should see a “Done uploading.” message.
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Step 6: Open the Arduino IDE Serial Monitor at a baud rate of 115200:
Step 7: Press the ESP32 on-board Reset button and you should see the networks available

near your ESP32:

&5 com4

|

scan done

2 networks found

1: MEO-620B4B (-49)*
2; MEO-WiFi (-50)

scan start

scan done

2 networks found

1: MEO-620B4B (—48)*
2; MEO-WiFi (-49)

[+] Awtoserall

NOTE: Before Uploading any codes to the Trainer Kit, make the below

settings
1. Make FTRX and FTTX pins of DIP2 HIGH

2. Make all pins of DIP1 HIGH

BothMLACR Cizar autput
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Installing Libraries

Step 1: To install a new library into your Arduino IDE. Open the IDE and click to the
"Sketch" menu and then Include Library > Manage Libraries.

@ sketch marlla | Arduino 1.8.19
File Edit Sketch Tools Help

Verify/Compile Ctl+R
Upload CtrlsU
sketch) Upload Using Pregrammer  Ctrl+ Shift+U
veid 52 Export compiled Binary  CerleAlteS | A
7 e Manage Libraries... Ctrl+Shift-|
Show Sketch Folder CerlsK
1 e, i Add.ZIP Library.
SEREON Arduina libraries
#/ put your main code here, to run repeats Boide
) EEPROM
Esplora
Ethernet
Firmata
GSM
HID
Keyboard
LiquidCrystal
Mouse

Robot Control

Robot IR Remote
Robot Motor

SD

SPI

Servo

SoftwareSerial

Step 2: Then the Library Manager will open and you will find a list of libraries that are
already installed or ready for installation. In this example we will install the RTC library(i.e
rtclib).Enter the library name to find it, click on it, then select the version of the library you
want to install. Sometimes only one version of the library is available.Then click on
install.If you don’t find the library then refer page 12.

@ Library Manager b ¢
Type | Al | Topic |al VI riclib I
[ DS3231 ~

by Andrew Wickert

Arduino library for the D53231 real-time clock (RTC) Abstracts functionality for clock reading, clock setting, and alarms for the
DS3231 high-precision real-time clock. This is a splice of Ayars' (http://hacks.ayars.org/2011/04/ds3231-real-tima-clock.html)
and Jeelabs/Ladyada’s (https://github.com/adafruit/ RTClib) libraries.

More info

RTClib

by Adafruit Version 2.0.2 INSTALLED
A fork of Jeelab's fantastic RTC library Works with DS1307, DS3231, PCFES23, PCFE563 on multiple architacturas

I Select version Install I

RTCLib by Meirol

by NeiroM (neiron.nxn@gmail.com)

A fibrary that makes interfacing DS1302, DS1307, DS3231, PCF8583, PCF8563, RTC_Millis Real Time Clock modules easy.
Including temperature, alarms and memeory storage if present. Includes DateTime class implementation and its conversion.
More info

Close

Step 3: Wait for the IDE to install the new library. Downloading may take time depending
on your connection speed. Once it has finished, an Installed tag should appear next to the
RTC library. Then click on close.
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Another Method for installing and importing a .zip Library

Step 1 : Go to Google, search for the library(i.e rtclib) you want to install, click on
download ZIP.

e [&] @ github.com/adafruit/RTClib

O Product Team Enterprise Explore Marketplace Pricing

H adafruit / RTClib  Pubiic 00 Not
<> Code () Issues 1 il Pull requests 10 () Actions M Projects @ Security | Insights
¥ master ~ ¥ 3 branches ) 37 tags Go to file Code ~
@ evaherrada Bump to 2.0.2 B Clone O]
HTTPS GitHub CL
BB .github Cl: run Doxygen on the src directo https://github. com/adafruit/RTCLib.git fis]
I examples misc fixes Use Git or checkout with SVN using the web URL
B sc Add one missing 'const’
¥ Open with GitHub Desktop
[ .gitignore Doxygen; prefixed DS1307 enums
@ README.md convert and refactor [}) Download ZIP

Step 2: In the Arduino IDE, go to Sketch = Include Library = Add .ZIP Library.

sketch_marl1a | Arduino 1.8.19
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U

sketch) Upload Using Programmer  Ctrl+Shift+U

volid =g Export compiled Binary Ctrl+Alt+5
dfpu
Show Sketch Folder Ctrl+K i )
! Include Library 3 A
Add File... Manage Libraries... Ctrl+Shift+|

I

your main code b ; LO run repeats Add ZIP Library...

1 Arduino libraries

Bridge

Step 3: Select the library you would like to add. Go to the .zip file's downloaded location
and open it.
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@) Select azip file or a folder containing the library you'd like to add X
Lookin: | i Downloads ~| -
Modbus
¢ | ModbusGateway (1)
= —HE
Recentltems | 0 arduine-1.819-windows
CDM212364_Setup
Documentation 2021
= MODEUS Protocol Testing Toal
Desktop Modbus
ModbusGateway (1)
ModbusGateway
png2ipg (1)
Documents pngipg
Pythen_script (1) (1)
3 Python_script (1)
% Python_script
This PC ‘| Python-script (1)
Python-script
Network ¢ Uhfrfidser_1_0_0_7-20211218T072355Z-001

Flename:  RTCib-master.zip

Files of type: | 7IP files o folders ~ Cancel
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Libraries Link

1. Keypad Library (keypad.h) DOWNLOAD HERE
2. LCD Library (LiquidCrystal.h) DOWNLOAD HERE
3. RTC Libraries (rtclib) DOWNLOAD HERE
(Wire.h) DOWNLOAD HERE
4. SD Card Libraries (FS.h) DOWNLOAD HERE
(SD.h) DOWNLOAD HERE
(SPL.Lh) DOWNLOAD HERE
5. OLED Libraries (Adafruit GFX.h) DOWNLOAD HERE
(Adafruit SSD1306.h) DOWNLOAD HERE
6. MQTT (PubSubClient.h) DOWNLOAD HERE
7. JSON (WiFi.h) DOWNLOAD HERE
8. OTA (WiFiClient.h) DOWNLOAD HERE
(WebServer.h) DOWNLOAD HERE
(ESPmDNS.h) DOWNLOAD HERE
(Update.h) DOWNLOAD HERE
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EXPERIMENT NO 1
Blinking an LED

Aim:
Interfacing LED’s with ESP32-Microcontroller.

Description:

To learn how to programme an ESP32 Microcontroller to blink an LED by connecting an
LED’S to its digital pins.

Hardware Requirement:

ESP32 IoT Development Kit and FRC cable.

Connect P2 port and
SV2(LED) port using
FRC cable

Procedure:

1.
2.
3.
4.
3.

Connect P2 port and SV2(LED) port using FRC cable as shown above.

Connect the USB cable to the board.

Open Arduino IDE. Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
Now Write the program, verify and Upload it.

Now you can see the LED blink on the ESP32 development board.

www.researchdesignlab.com 15



ESP32 IoT Development Kit

Program:

const int L1=23, L.2=22, L3=21, L4=19, L5=18, L6=5, L7=17, L8=16; //initializing LED pins
void setup()

{

pinMode(L1, OUTPUT); // Set all Port P2 pins as output
pinMode(L2, OUTPUT);
pinMode(L3, OUTPUT);
pinMode(L4, OUTPUT);
pinMode(L5, OUTPUT);
pinMode(L6, OUTPUT);
pinMode(L7, OUTPUT);
pinMode(L8, OUTPUT);
h

void loop()

{

digitalWrite(L1, HIGH);
digital Write(L2, HIGH);
digital Write(L3, HIGH);
digital Write(L4, HIGH);
digital Write(L5, HIGH);
digital Write(L6, HIGH);
digitalWrite(L7, HIGH);
digital Write(L8, HIGH);
delay(2000);
digitalWrite(L1, LOW);
digitalWrite(L2, LOW);
digitalWrite(L3, LOW);
digitalWrite(L4, LOW);
digital Write(L5, LOW);
digital Write(L6, LOW);
digital Write(L7, LOW);
digital Write(L8, LOW);
delay(2000);

H
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EXPERIMENT NO 2
Controlling LED Using Switch

Aim:
Controlling LED using a DIP Switch.

Description:

Understanding the working of DIP switch. When the switch is turned on, the LED
is turned on, and when it is turned off, the LED is turned off.

Hardware Requirement:

ESP32 IoT Development Kit and FRC Cable

Connect P2 port and SV2
port using FRC cable

Connect P3 port and
SV13 port using FRC
cable

Procedure:

1. Connect P3 port and SV13(Digital Input Switch) port and connect P2 port and
SV2(LED) port using FRC cable as shown above.
2. Connect the USB cable to the board.

3. Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM
port.

4. Now Write the program, verify and Upload it.

5. Now, when the switch is turned on, LED gets On.
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Program:

const int Switch[8]={15,14,13,27,4,2,26,25}; //declaring DIP Switches(Port P3)
const int Led[8]={23, 22, 21, 19, 18, 5, 17, 16}; //declaring LEDs (Port P2)
void setup()

{

for(int i=0;1<8;i++)

{

pinMode(Switch[i],INPUT);

pinMode(Led[i],OUTPUT);

delay(20);

}

}

void loop()

{

for(int 1=0; 1<8;i++)

{

digitalWrite(Led[1],digitalRead(Switch[i])); / Reads the state of each switches and replicate
}

delay(1000);

}

void loop()
{

for(int i=0; 1<8;i++)

{

digital Write(Led[i],digitalRead(Switch[i])); // Reads the state of each switches and replicate
it on LEDs

}
delay(1000);

}
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EXPERIMENT NO 3
Seven Segment Displays

Aim:

Interfacing ESP32-Microcontroller with seven segment display.

Description:

To display numbers in the seven segment display.

Hardware Required:

ESP32-Microcontroller Development board and FRC Cables.

Connect P3 port and SV3
port using FRC cable

Connect P2 port and SV4
port using FRC cable

Procedure:

1. Connect P2 port and SV4 (Data) port and connect P3 port and SV3 (Select) port using
FRC cable as shown above.

Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
Now Write the program, verify and Upload it.

Now you can see that number starts displaying on the seven segments on the ESP32
development board.

nhk W
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Program:

const int sel1=25, sel2=26, sel3=2, sel4=4; //initializing selection pins -Port P3
const int a=16 ,b=17, c=5, d=18, e=19, {=21, g=22, dp=23; //initializing data pins -Port P2
void setup()

{

pinMode(sel1,OUTPUT); //declaring Selection Pins as output
pinMode(sel2,0OUTPUT);

pinMode(sel3,0UTPUT);

pinMode(sel4,OUTPUT);

digitalWrite(sell, LOW); //selecting all 4 digits of 7-Segment display by making it LOW
digitalWrite(sel2,LOW);

digital Write(sel3,LOW);

digital Write(sel4, LOW);

pinMode(a,OUTPUT); //declaring data pins as output

pinMode(b,OUTPUT);

pinMode(c,OUTPUT);

pinMode(d,OUTPUT);

pinMode(e,OUTPUT);

pinMode(f,OUTPUT);

pinMode(g,OUTPUT);

pinMode(dp,OUTPUT);

delay(100);

H
void loop()

{

// print 0
digitalWrite(a,LOW);
digital Write(b,LOW);
digital Write(c,LOW);
digital Write(d,LOW);
digital Write(e, LOW);
digital Write(f, LOW);
digital Write(g, HIGH);
digital Write(dp,LOW);
delay(2000);

// print 1

digital Write(a,HIGH);
digital Write(b,LOW);
digital Write(c,LOW);
digital Write(d,HIGH);
digital Write(e, HIGH);
digital Write(f, HIGH);
digital Write(g, HIGH);
digital Write(dp,HIGH);
delay(2000);

// print 2
digital Write(a,LOW);
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digital Write(b,LOW);
digital Write(c,HIGH);
digital Write(d,LOW);
digitalWrite(e, LOW);
digital Write(f, HIGH);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 3
digital Write(a,LOW);
digital Write(b,LOW);
digital Write(c,LOW);
digitalWrite(d,LOW);
digital Write(e,HIGH);
digital Write(f,HIGH);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 4

digital Write(a,HIGH);
digital Write(b,LOW);
digital Write(c,LOW);
digital Write(d,HIGH);
digital Write(e,HIGH);
digital Write(f,LOW);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 5

digital Write(a,LOW);
digital Write(b,HIGH);
digital Write(c,LOW);
digital Write(d,LOW);
digital Write(e,HIGH);
digital Write(f,LOW);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 6
digitalWrite(a,LOW);
digital Write(b,HIGH);
digital Write(c,LOW);
digitalWrite(d,LOW);

digital Write(e, LOW);
digital Write(f,LOW);

www.researchdesignlab.com
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digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 7
digitalWrite(a,LOW);
digital Write(b,LOW);
digital Write(c,LOW);
digital Write(d,HIGH);
digital Write(e,HIGH);
digital Write(f, HIGH);
digital Write(g, HIGH);
digital Write(dp,HIGH);
delay(2000);

// print 8

digital Write(a,LOW);
digital Write(b,LOW);
digital Write(c,LOW);
digital Write(d,LOW);
digital Write(e, LOW);
digital Write(f,LOW);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

// print 9
digitalWrite(a,LOW);
digital Write(b,LOW);
digital Write(c,LOW);
digitalWrite(d,LOW);
digital Write(e, HIGH);
digital Write(f,LOW);
digital Write(g,LOW);
digital Write(dp,LOW);
delay(2000);

h
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EXPERIMENT NO 4
Hex Keypad

Aim:

To interface 4x4 Hex Keypad with ESP32-Microcontroller module.

Description:

To display the pressed key on the serial monitor.

Hardware Required:

ESP32-Microcontroller Development board and FRC Cable.

Connect P2 port and SV5
port using FRC cable

Procedure:
1. Connect P2 port and SV5(4*4 Key Matrix) port using FRC cable as shown above.
2. Connect the USB cable to the board.
3. Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
4. Now Write the program, verify and Upload it.
5. After uploading is done open serial monitor to observe the output.
6. On your serial monitor, the number appears for each switch pressed.
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Program:

#include <Keypad.h>

char keys[4][4]={ {'1','2','3",'4'},{'5",'¢6",'7",'8"},{'9",'0",'A",'B"},{'C','D",'E",'F'} } ; //defining
byte rowPin[4]={16,17,5,18}; //declaring the rows and column pins (Port P2)

byte colPin[4]={19,21,22,23};

Keypad keypad=Keypad(makeKeymap(keys),rowPin,colPin,4,4); // Creating 4X4 Keypad
void setup()

{

Serial.begin(9600);

H

void loop()

{

char pressed=keypad.getKey(); //This function will fetch the character being pressed
if(pressed)

{

Serial.print("Key pressed =");

Serial.println(pressed);

b
delay(500);

}

Output:

@ comit - na
I Send

x

Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed = 5
Key pressed = &
Key pressed = 7
Key pressed = 8
Key pressed = 9
Key pressed = 0
Key pressed = A
Key pressed = B

1
2
3
4

IKey pressed = C
iKey pressed = D
Key pressed = E
Key pressed = F

[ usoscroll (] Show tmestamp Newire | [sonbad | | Cearoutpus

www.researchdesignlab.com 24



ESP32 IoT Development Kit

Aim:

EXPERIMENT NO 5
Liquid Crystal Display(LCD)

To interface LCD display with ESP32-Microcontroller module.

Description:

To display the message on the LCD screen.

Hardware required:

ESP32-Microcontroller Development board and FRC Cable.

Connect P2 port and SV1
port using FRC cable

Procedure:

NARE R

Connect P2 port and SV1(LCD 16*2 Display) port using FRC cable as shown above.
Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM port.
Write the program, verify and Upload it.

Now you can see the output on LCD.
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Program:

#include<LiquidCrystal.h> // Include the LCD library
LiquidCrystal lcd(16,17,19,21,22,23); //Port P2 Mapping the pins with library
void setup()

{

Serial.begin(9600); //Baud Rate

led.begin(16,2); //initializing 16X2 LCD display

§

void loop()

{

lcd.setCursor(0,0); //first line in display
led.print("*WELCOME TO RDL*");

delay(3000);

//lcd.clear();

lcd.setCursor(0,1); //second line in display
led.print("LEARNING IS FUN");

delay(3000);

led.clear();

}
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EXPERIMENT NO 6
IR (Infrared) Sensor

Aim:

To Interfacing IR sensor with ESP32-Microcontroller module

Description:

To learn how to read values from an IR sensor using ESP32-Microcontroller.

Hardware required:

ESP32-Microcontroller Development board, IR sensor, F-F Patch Chords.

Connect pin (P2 port)

5
GND
3V

—"
o
i
"
o

Procedure:

(IR Sensor)
ouT
GND
5V

1. Connect P2 port pins (5, GND, 3V) to IR Sensor pins (OUT, GND, 5V) using patch

chords as shown above.
2. Connect the USB cable to the board.

3. Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM

port.
4. Write the program, verify and Upload it.
5. Now you can see the output on the serial monitor.
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Program:

const int proximity=>5; //pin5 of port P1 connected to IR sensor
int value=0;

void setup() {

Serial.begin(9600);

pinMode(proximity, INPUT); //declared as input

delay(100);

H

void loop() {

value=digitalRead(proximity); // storing sensor data in a variable.
delay(1000);

if(value) //check for an obstacle if present.

{

Serial.printin("obstacle detected.."); //display this message when obstacle detects
}

¥

Output:

S comme -
|

HoFtetle Qelected.,
shetacls deTected. .
chetacly detected..
sortacle detected,,
sosTacle detected..
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EXPERIMENT NO 6
RTC (Real Time Clock)

Aim:

Interfacing Real Time Clock module with ESP32-Microcontroller module.

Description:

To display Date and Time on the serial monitor using ESP 32 microcontroller development

board.

Hardware required:

ESP32-Microcontroller Development board and RTC Battery.

Make the 12C pins ON

Procedure:

Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM port.
Write the program, verify and Upload it.

Open the serial monitor to observe the output.

Sl o

www.researchdesignlab.com 29



ESP32 IoT Development Kit

Program:

#include "Wire.h"

#define DS1307_12C_ADDRESS 0x68

// Convert normal decimal numbers to binary coded decimal
byte decToBcd(byte val){

return( (val/10*16) + (val%10) );

H

// Convert binary coded decimal to normal decimal numbers
byte bcdToDec(byte val){

return( (val/16*10) + (val%]16) );

H

void setup(){

Wire.begin();

Serial.begin(9600);

delay(1000);

// set the initial time here:

setDS1307time(00,50,12,2,22,3,21); // DS1307 seconds, minutes, hours, day, date, month,
year

delay(1000);

H

void setDS1307time(byte second, byte minute, byte hour, byte dayOfWeek, byte
dayOfMonth, byte month, byte year){

// sets time and date data to DS1307
Wire.beginTransmission(DS1307 _12C_ADDRESS);
Wire.write(0); // set next input to start at the seconds register
Wire.write(decToBcd(second)); // set seconds
Wire.write(decToBcd(minute)); / set minutes
Wire.write(decToBcd(hour)); // set hours
Wire.write(decToBed(dayOfWeek)); // set day of week (1=Sunday, 7=Saturday)
Wire.write(decToBed(dayOfMonth)); // set date (1 to 31)
Wire.write(decToBcd(month)); // set month
Wire.write(decToBcd(year)); // set year (0 to 99)
Wire.endTransmission();

H

void readDS1307time(byte *second, byte *minute, byte *hour,
byte *dayOfWeek, byte *dayOfMonth, byte *month, byte *year)
{

Wire.beginTransmission(DS1307 12C_ADDRESS);
Wire.write(0); // set DS1307 register pointer to 00h
Wire.endTransmission();

delay(100);

Wire.requestFrom(DS1307 12C_ADDRESS, 7);

// request seven bytes of data from DS1307 starting from register 00h
*second = bcdToDec(Wire.read() & 0x7f);

*minute = bedToDec(Wire.read());

*hour = bcdToDec(Wire.read() & 0x3f);

*dayOfWeek = bedToDec(Wire.read());
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*dayOfMonth = bedToDec(Wire.read());
*month = bcdToDec(Wire.read());

*year = bedToDec(Wire.read());
Wire.endTransmission();

}
void displayTime(){
byte second, minute, hour, dayOfWeek, dayOfMonth, month, year;
// retrieve data from DS1307
readDS1307time(&second, &minute, &hour, &dayOfWeek, &dayOfMonth, &month,
&year);

// send it to the serial monitor
Serial.print(hour, DEC);

// convert the byte variable to a decimal number when displayed
Serial.print(":");

if (minute<10){

Serial.print("0");

}

Serial.print(minute, DEC);
Serial.print(":");

if (second<10){

Serial.print("0");

}

Serial.print(second, DEC);

Serial.print(" ");
Serial.print(dayOfMonth, DEC);
Serial.print("/");

Serial.print(month, DEC);
Serial.print("/");

Serial.print(year, DEC);

Serial.print(" Day of week: ");
switch(dayOfWeek){

case 1:

Serial.println("Sunday");

break;

case 2:

Serial.printin("Monday");

break;

case 3:
Serial.printin("Tuesday");
break;

case 4:
Serial.printin("Wednesday");
break;

case 5:
Serial.println("Thursday");
break;

case 6:
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Serial.println("Friday");
break;

case 7:
Serial.println("Saturday");
break;

}

§

void loop(){

displayTime(); // display the real-time clock data on the Serial Monitor,
delay(1000); / every second

}
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EXPERIMENT NO 7
ADC

Aim:

To Interface ADC with ESP 32- Microcontroller Modue.

Description:

To learn how to read ADC values using ESP32-Microcontroller.

Hardware required:

ESP32-Microcontroller Development board and FRC Cable.

Connect P1 port and SV12
port using FRC cable

Procedure:

1.
2.
3.
4.
5.

Connect P1 port and SV12(ADC & Temp) port using FRC cable as shown above.
Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
Write the program, verify and Upload it.

Open the serial monitor to observe the output.
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Program:

const int adc1=32;

const int adc2=33;

const int ade3=36;

int valuel1=0, value2=0, value3=0;
float res1=0, res2=0, res3=0;

void setup() {
Serial.begin(115200);
pinMode(adcl, INPUT); // Pins Portl Connected to ADC Knobs
pinMode(adc2, INPUT);
pinMode(ade3, INPUT);
delay(500);

void loop() {
delay(1000);
valuel=analogRead(adcl);
value2=analogRead(adc2);
value3=analogRead(adc3);

res1=float((value1*3.3)/4095); //3.3v is maximum voltage applied as a input

res2=float((value2*3.3)/4095); //itis 12bit ADC hence dividing by 4095 gives actual
voltage

res3=float((value3*3.3)/4095);

Serial.print("The output of ADC1=");
Serial.print(res1);
delay(500);

Serial.print("\t The output of ADC2=");
Serial.print(res2);
delay(500);

Serial.print("\t The output of ADC3=");
Serial.println(res3);
delay(500);

}
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Output:

@ comn - %
| Send
The output 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output 1.59 The output of ADC2= 3.30 The output of ADC3= 3.30
The output 1.47 The output of ADC2= 3.30 The output 3.30
The output 1.47 The output of ADC2= 1.46 The output of ADC3= 3.30
The output 1.47 The output of ADC2= 1.46 The output of ADC3= 1.45
The output 0.40 The output of ADC2= 1.49 The output 1.34
The output 0.00 The output of ADC2= 0.96 The output of ADC3= 1.34
The output 0.00 The output of ADC2= 0.00 The output 1.34
The output 0.00 The output of ADC2= 0.00 The output 0.00
The output 0.00 The output of ADC2= 0.00 The output of ADC3= 1.43
The output 0.00 The output of ADC2= 1.55 The output of ADC3= 1.43
The output 1.33 The output of ADC2= 1.54 The output of ADC3= 1.43
The output 1.45 The output of ADC2= 1.55 The output of ADC3= 3.30
The output 1.46 The output of ADC2= 3.30 The output of ADC3= 3.30
The output 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADC1= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30

[J Autoscroll [[] Show timestamp

H L Type here to search
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EXPERIMENT NO 8
L.298 Motor

Aim:
To Interface L298 Motor with ESP32-Microcontroller Board.

Description:

This experiment shows how to rotate the 1L.298 Motor clockwise and anticlockwise using

ESP32-Microcontroller.

Hardware required:

ESP32-Microcontroller Development board, L298 Motor and FRC Cable.

Connect the Motor to
any two Outputs
(OP1-OP4)

Connect P3 port
and SVO port using
FRC cable

Procedure:

1. Connect P3 port and SV9 port using FRC cable.

2. Connect the USB cable to the board.

3. Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM
port.

4. Write the program, verify and Upload it.
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Program:

const int En1=2,En2=4; //initializing enable pins

const int in1=27, in2=13, in3=14, in4=15; //initializing input pins
int count=0;

void setup()

{
// channel A
pinMode(Enl,OUTPUT);
pinMode(in1,OUTPUT);
pinMode(in2,OUTPUT);

// channel B
pinMode(En2,0UTPUT);
pinMode(in3,0UTPUT);
pinMode(in4,OUTPUT);

void loop() {

digital Write(En1,HIGH); //enabling motor1
digital Write(En2,LOW);

// Motor 1 clockwise rotation
while(count!=100) //motorl keep rotating for 1 minute in clockwise direction

{
digital Write(inl,HIGH);
digital Write(in2, LOW);
delay(600);
count++;

}

count=0;

//Motor1 anticlockwise rotation
while(count!=100) //motorl keep rotating for 1 minute in anti-clockwise direction
{
digital Write(inl,LOW);
digital Write(in2, HIGH);
delay(600);
count++;
}
count=0;
digital Write(inl,LOW); //to stop motorl
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digital Write(in2, LOW);
delay(100);

digital Write(En1,LOW); //enabling Motor 2
digital Write(En2,HIGH);
// Motor 2 clockwise rotation
while(count!=100) //motor2 keep rotating for 1 minute in clockwise direction
{
digital Write(in3,HIGH);
digital Write(ind, LOW);
delay(600);
count++;

}

count=0;
//Motor2 anticlockwise rotation

while(count!=100) //motor2 keep rotating for 1 minute in anti-clockwise direction
{
digital Write(in3,LOW);
digital Write(ind, HIGH);
delay(600);
count++;
}
//to stop motor2
digital Write(in3,LOW); //to stop motor2
digital Write(in4, LOW);
delay(100);
}
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EXPERIMENT NO 9
SD Card
Aim:
Interfacing SD card with ESP32-Microcontroller Board to list the directories stored in memory

card.

Description:

To read the stored directories in SD card using ESP 32 microcontroller development board.

Hardware required:

ESP32-Microcontroller Development board and SD Card.

Make the SPI pins ON

Procedure:

1. Insert the SD Card in the slot given in the board.

2. Connect the USB cable to the board.

3. Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM
port.

4. Write the program, verify and Upload it.

5. Open the serial monitor to observe the output.
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Program:

#include "FS.h"
#include "SD.h"
#include "SPLh"

void writeFile(fs::FS &fs, const char * path, const char * message){
Serial.printf(" Writing file: %s\n", path);

File file = fs.open(path, FILE WRITE);
if(!file){
Serial.printin("Failed to open file for writing");
return;
H
if(file.print(message)){
Serial.printin("File written");
} else {
Serial.printIn("Write failed");

i
file.close();

}

void appendFile(fs::FS &fs, const char * path, const char * message){
Serial.printf(" Appending to file: %s\n", path);

File file = fs.open(path, FILE APPEND);

if(!file){
Serial.printin("Failed to open file for appending");
return;

if(file.print(message)){
Serial.printin("Message appended");
} else {

Serial.printin("Append failed");

file.close();
H

void readFile(fs::FS &fs, const char * path){
Serial.printf("Reading file: %s\n", path);

File file = fs.open(path);

if(!file){
Serial.println("Failed to open file for reading");
return;

}

Serial.print("Read from file: ");
while(file.available()){
Serial.write(file.read());
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}
file.close();

}

void renameFile(fs::FS &fs, const char * pathl, const char * path2)
{

Serial.printf("Renaming file %s to %s\n", path1, path2);

if (fs.rename(pathl, path2))

{
}

else

{

b
b

void deleteFile(fs::FS &fs, const char * path)
{
Serial.printf("Deleting file: %s\n", path);
if(fs.remove(path)){
Serial.printin("File deleted");
} else {
Serial.printin("Delete failed");
b
b

void setup(){
Serial.begin(115200);
if(!SD.begin())
{
Serial.printIn("Card Mount Failed");
return;

}
uint8 t cardType = SD.cardType();

Serial.printIn("File renamed");

Serial.printIn("Rename failed");

if(cardType == CARD NONE){
Serial.printIn("No SD card attached");
return;

}

Serial.print("SD Card Type: ");

if(cardType == CARD MMC)

{
Serial.printin("MMC");

} else if(cardType == CARD_SD){
Serial.println("SDSC");

} else if(cardType == CARD_SDHC){
Serial.printiIn("SDHC");

} else {
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Serial.println("UNKNOWN");
}

uint64 t cardSize = SD.cardSize() / (1024 * 1024);
Serial.printf("SD Card Size: %lluMB\n", cardSize);
writeFile(SD, "/hello.txt", "Hello ");
appendFile(SD, "/hello.txt", "World!\n");
readFile(SD, "/hello.txt");
deleteFile(SD, "/foo.txt");
renameFile(SD, "/hello.txt", "/foo.txt");
readFile(SD, "/foo.txt");
/I testFilelO(SD, "/test.txt");
Serial.printf("Total space: %lluMB\n", SD totalBytes() / (1024 * 1024));
Serial.printf("Used space: %lluMB\n", SD.usedBytes() / (1024 * 1024));

}

void loop()
{

}

Output:

9 comn = g3 M

| Send

S0 Card Iype: SDHC '\
5D Card Size: 758008

Writing file: /hello.txc

File weirzen

Appending to file: /helle.txt
Mzzsage appendsd

Resding £ile: /hello.txt

Read from fije: Hello World!
Delecting file: ffoo.txt

Flle daleted

Renaming file /hello.txt te /lec.wxt
Fllz rensmed

Reeding file: /foo.txt

Read from file: Hello World!

Total spece: TST2HB

Teed space: 283

[ Autosaoll [ Show Bmestamp Tewine ~ I:E_Eﬂhnd. - Clear output
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EXPERIMENT NO 10
OLED

Aim:

To Interface OLED Display with ESP32-Microcontroller Board.

Description:

To display message on OLED screen.

Hardware required:

ESP32-Microcontroller Development board

Make the 12C pins ON

Procedure:

Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
Write the program, verify and Upload it.

Now you can see the output displaying the message on OLED of ESP32
microcontroller board.

bl NS
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Program:

#include <SPIL.h>

#include <Wire.h>

#include <Adafruit GFX.h>
#include <Adafruit SSD1306.h>

#define SCREEN_WIDTH 128 // OLED display width, in pixels
#define SCREEN_HEIGHT 32 // OLED display height, in pixels

#define OLED_RESET 4 // Reset pin

#define SCREEN_ADDRESS 0x3C //0x3C for 128x32pixels OLED
Adafruit SSD1306 display (SCREEN_WIDTH, SCREEN_ HEIGHT, &Wire,
OLED RESET);

void setup() {
Serial.begin(9600);
if(!display.begin(SSD1306_ SWITCHCAPVCC, SCREEN_ADDRESS)) //
SSD1306_ SWITCHCAPVCC = generate display voltage from 3.3V internally
{
Serial.printin(F("SSD1306 allocation failed"));
for(;;); // Don't proceed, loop forever

}
}

void loop() {
text();
display.invertDisplay(true);
delay(2000);
display.invertDisplay(false);
delay(2000);

}

void text(void) {
display.clearDisplay();
display.setTextSize(2);
display.setTextColor(SSD1306_WHITE); // Draw white text
display.setCursor(5,3); //setting cursor on X Y plane
display.print(F("Welcome To ...RDL..."));

display.setTextColor(SSD1306 BLACK, SSD1306 WHITE); / Draw 'inverse' text

display.display();
delay(2000);
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EXPERIMENT NO 11
Temperature Sensor

Aim:
To extract information from temperature sensor.

Description:
To learn how to read values from a temperature sensor using ESP32-Microcontroller.

Hardware required:

ESP32-Microcontroller Development board

Connect P1 port and SV12
port using FRC cable

Procedure:
1. Connect P1 port and SV 12 port using FRC cable as shown above
2. Connect the USB cable to the board.
3. Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
4. Write the program, verify and Upload it.
5. Now you can see the output on the serial monitor.
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PROGRAM:

const int tempPin = 39; // pin 33 of port P1 connected to LM35 output
int Value;
double milivlt,Cel,Far;

void setup()

{
Serial.begin(9600);

}

void loop()
{
Value = analogRead(tempPin);
milivlt = (Value / 2048.0) * 3300;
Cel = milivlt * 0.1;
Far = (Cel * 1.8) + 32;

//read sensor output value

// converting it to millivots.

// calculating temperature in Celsius
// convert from C to Fahrenheit

Serial.print(" Temperature in Celsius =");
Serial.print(Cel);

Serial.print("*C");

Serial.print("\t Temperature in Fahrenheit =");
Serial.print(Far);

Serial.println("*F");

delay(2000); //check the temperature every 2 second

OUTPUT:

© comie - 8 X

Temperature in Celsius = 30.94*C Temperature in Fahrenheit = B7.69*F

mperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C

t = 87.69*F

Temperature in Fahren!
Temperature in Fahrenheit = 87.69*F

Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C

Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C

rature in Celsius = 30.94*C
ius = 30.94*C
rature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C
Temperature in Celsius = 30.94*C

[ Autoscrol [] show tmestamp

Temperature in Fahrenheit = 87.69+F

Temperature in Fahrenhei
Temperature in Fahrenl
Temperature in Fahrenheit = 87.69*F
Temperature in Fahrenheit = 87.69*F
Temperature in Fahren]
Temperature in Fahrenh

Temperature in Fahrenheit = 87.69*F

Temperature in Fahrenheit = 87.69*F
Temperature in Fahrenheit = 87.69*F
Temperature in Fahrenheit = 87.69*F
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EXPERIMENT NO 12
MQTT Publish and Subscribe

Aim:

To interface Wi-Fi module with Cloud to Publish and Subscribe data using RDL ESP32
Development board.

Description:

Interfacing Wi-Fi module with the cloud MQTT to Publish and Subsribe data using ESP32
microcontroller.

Hardware required:

ESP32-Microcontroller development board.
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Procedure:

Uploading and Receiving Data from Cloud using ESP32

1. Create an Account in www.cloudmgqtt.com (This example was given for a free trail

account)
NOTE: CloudMQTT.com no longer provides free plans.The account must be
purchased.
j M Fwd: ESPEZ. % T M Inbox (4) -+ X 1 & CloudMQTT % i G esp8266pc X T @ EspezEs H X T P Panel - M: X T &P cPanel Fila! X T cP ePanel Logi % T [ WebPage X Eﬁg’
<« C @ htipsy/customer.cloudmatt.com/signup fr @ i

I Apps  [) Welcometo CorpNe:  [§ Welcome to CorpNe: &% www.mogaveerame [} Sahyadri [T Search & Apply Sinc [ JobSearch [4 Engineering Placems  [E) VASIInterview Ques »

Create an account

E-mail
Sign up
or use a third-party service

€) Sign up with GitHub G Sign up with Google

Already have an account? Log in

B) cloudMQTT

Create an account

Welcome to CloudMQTT! Please choose a password, read and accept our agreements to proceed.
E-mail:
Password:

Confirm password:

I've read and agree to the Terms of Service and Privacy Policy
Yes © No

Agreements:

Consent: Please email me updates regarding feature announcements, performance suggestions, feedback
surveys and special offers

Yes No

2. Create an instance which will be used in the program to publish data to the cloud.
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G espBlBbpe X | (@ ESPE266: K X | P cPanel-M: X | &P cPanelFile

| M Inbox-muts x | P tnbox @)= 3¢ Instances - X
- C & htips//customer.cloudmgtt.com/instance
2 Apps

Z CloudMQTT List all instances ~

Instances
Name - Plan Datacenter
MENU MORE

x

ESP32 IoT Development Kit

cP cPanelloo X | [ WebPage! X t%g

Create New Instance

Actions

CloudMQTT

Contact Support

I

M Tnbox-nuts X | (P mbox@)=r x

&« C @ hitps//customercloudmgtt.com/instance/create

Apps [

Z- CloudMQTT List allinstances ~

Create new instance

No credit card Please add a credit card if you want to subscribe to a paid plan

Plan

Select a plan and name -step 104

Name Nam

Plan Cute Cat (Free)

Tags

ily used in the project

Tags are used to separate your instances bebween projects. This

w For easier navigation and access control.

listing v

Tags allow admins to manage team members access to different groups of instances.

Plan
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. - - - - - - - - S
J M mber-nute x | P mmbox()-c X B Instences- X | G esp8286pc X | (D) ESPEZG . X | P cPanel-M: X | P cPanelfile! X | P cPancilog: X | [} WebPage: X %
-

& C' @& hupsy/customer.cloudmatt.com/instance/region?name=Research&plan=catfitags= o % 2

B oapps [ »
Create new instance

No credit card Please add a credit card if you want to subscribe to a paid plan

Plan Region

Select aregion and data center -step2ofa
Data center US-East-1 (Northern Virginia) v

aws

«Back e |

3. Select the Instance name (test 1) and use the details of the same in the code. Include
the code.

- - - - - - - - - ;
J M mber- e x | M isbox)-r X T bnstences- X G espB26pc X | () ESPEEGH X | o cPanel-Mi X | @B cPanelFile! X | P cPaneilog: x| [} WebPage! X %ﬂ]
=

& C @ hitpsy//customer.cloudmaqtt.com/instance/confirm?name=Research&plan=cat&tags=8region=amazon-web-services%3A%3 Aus-east-1 & Q W% =
32 Apps  [§ WelcometoCorpNe [§ Welcometo CorpNe: &% wwwmogaveerama [ Sahyadri [E] Search&ApplySing: [M JobSearch [} Engineering Placeme  [E) VLSIInterview Ques »
L ] [ ] L] [ ]
Plan Region Configu Confirm
(Dedicated pla
Confirm new instance -swsp2ofs
Plan
Cute Cat
Total: $0/month
Name:
Provicer:
Region:
Tags:
wBack cancel @
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- - - - - e - - 1
X | P] box®)-y X B¥ CousMQT X | G esp82bpo X | () ESPEZ6H X | P cPanel-M: X | P cPanelfile! X | oP cPanellog: X | [ WebPage xw@ul

™ Fwd: ESPEZ:
&« C & htipsy//api.cloudmgtt.com/cons aQ w @ i
Apps B »
E) CloudMQTT | tuen -

LEEE | Details

Instance info
Server m16.cloudmatt.com Active Plan

User ofmydmih

{ 0\

( |

®.9
SSLPort 25215
Websockets Port (TLS only) 38215

Connection limit 5

Password  c5gDIEITCGRn

Port 13215

Reset DB

This will erase all stored messages and sessions. The instance will be restarted

aPIKey s
-~ 3} il ds

4. Enter the details given under server, port, user, ssl port in the given program.

const char* mqttServer ="m16.mqtt.com”;
const int mqttPort = 18215;

const char* mqttUser = “ofmydmjh”;;

const char* mqttPassword = “c5golEjTCGRn”;

5. In order to send a message to the CloudMQTT, include the line

client.publish("topic_name", "Message");

www.researchdesignlab.com 51



ESP32 IoT Development Kit

- - - - - -~ - ers il |
M Inbox-nuts X | P Inbox@=r X B¥ CloucMQT! x | G esp8266pc X | (0 ESPB266:H X | P cPanel-M: X | P cPanelfile! X | cP cPancilog: X | [§ WebPage xwg
@ i

&« C & https://api.cloudmgtt.com/console/82554445 /websocket

12 Apps »

BY CloudMQTT | ruan -

DETAILS Websocket
SETTINGS
CERTIFICATES Send message Received messages ¥
USERS & ACL Topic Topic Message
BRIDGES RDL. Hello from RDL_IOT
AMAZOM KINESIS STREAM Message ROL Hello from RDL_IOT
WEBSOCKET Ul RDL Hello from RDL_IOT
A

STATISTICS RDL Hello from RDL_IOT

Send

CONNECTIONS

LOG

Clear session

Clear any data For a client id e
Client ID
] ; 7> P

~1ient

J ™ ri-ouane Lol
& c aQ
i Apps »

BY CloudMQTT  rueer -

Websocket
Send message Received messages v
Topic Topic Message
test
test

AMAZON KINESS Mesage

‘ hi
WEBSOCKET UI |

4
‘ send |

Clear session
Clear any data For a ciient id

client 1D

- 3 [ .l s

7. The following code prints the received data from the cloud in the Serial Monitor

void callback(char* topic, byte* payload, unsigned int length)

{

uint8 ts;

Serial.print("Message arrived in topic: ");
Serial.println(topic);
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Serial.print("Message:");

for (int i = 0; 1 < length; i++)
{

s= payload][i];
Serial.write(s);

h

b

e comrz ;

Message arrived in topic: test
Message:hi

8. The final Program:

#include <WiFi.h>

#include <PubSubClient.h>

const char* ssid ="J7 pro";

const char® password = "fza02408";

/* Details from the instance created */

const char®* mqttServer = "m16.cloudmgqtt.com";
const int mqttPort = 18215;

const char®* mqttUser = "ofmydmjh";

const char* mqttPassword = "c5g0IEjTCGRn";
WiFiClient espClient;

PubSubClient client(espClient);

void setup(void)

{

Serial.begin(115200);

WiFi.begin(ssid, password);

/* Connecting ESP8266 to WiFi */

while (WiFi.status() != WL _CONNECTED)

{

delay(500);

Serial. write('.");

}

Serial.printIn("Connected to the WiFi network");

client.setServer(mgqttServer, mqttPort);
client.setCallback(callback);
/* Connecting to CloudMqtt */
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while (!client.connected())

{

Serial.printIn("Connecting to MQTT...");

if (client.connect("ESP32Client", mqttUser, mqttPassword ))

{

Serial.println("connected");

}

else

{

Serial.print("failed with state ");
Serial.print(client.state());
delay(2000);

}

H

/* Sending message to Topic "test1" */

client.publish("Sub", "Hello from RDL_10T");
client.subscribe("test"); //Receives message sent to the topic "test"
H

/* This function is used to print the incoming data sent to the topic "test" */
void callback(char™* topic, byte* payload, unsigned int length)

{

uint8 ts;

Serial.print("Message arrived in topic: ");

Serial.println(topic);

Serial.print("Message:");

for (int 1= 0; 1 < length; i++)

{

s= payload[i];

Serial.write(s);

h

b

void loop(void)
{

client.loop();

}
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N0 U TAIl 1Z Toom %
load:0x40078000,1len: 9280
load:0x40080400, len: 5848

entry Ox400806%8

...Connected to the WiFi network
Connecting to MQTT...

connected

ets Jun 8 2016 00:22:57

rst:0x1 (POWERON RESET),boot:0x13 (SPI_FAST FLASH BOOT)
configsip: 0, SPIWP:0Oxee

clk drv:0x00,q drv:0x00,d drv:0x00,cs0 drv:0x00,hd drv:0x00,wp_drv:0=x00
mode : DIQ, clock diwv:1

load:0x3fff0018,1en: 4

load:0x3fff001c,len: 928

ho 0 tail 12 room 4

load:0x40078000,1len: 9280

load:0x40080400,1len: 5848

entry Ox400806%8

........... ets Jun 8 2016 00:22:57

rst:0x1 (POWERON RESET),boot:0x13 (SPI_FAST FLASH BOOT)
configsip: 0, SPIWP:0Oxee

clk drv:0x00,qg drv:0x00,d drv:0x00,cs0 drv:0x00,hd drv:0x00,wp_drv:0=x00
mode : DIC, clock diwv:l

load:0x3fff0018,1en: 4

load:0x3fff001c,len: 928

ho 0 tail 12 room 4

load:0x40078000,1len: 9280

load:0x40080400,1en: 5848

entry Ox400806%98

-..Connected to the WiFi network

Connecting to MQTT...

connected

Message arrived in topic: test

Message:hello good morning

Autoscroll
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EXPERIMENT NO 13
Parsing JSON

Aim:

To interface Wi-Fi module to parse JSON messages using ESP32 Development board.

Description:
To explain how to parse JSON messages with the ESP32.

Hardware required:
ESP32-Microcontroller development board.

Procedure:

1. Connect the USB cable to the ESP32 development board.
Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM port.
Write the program, verify and Upload it.
Now you can see wifi connected along with the IP address on the serial monitor.
To check the inserted values of gas and temperature use the server address and check
it on the browser.

SIEEN
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Program:

/>l<

* This sketch sends data via HTTP GET requests to data.sparkfun.com service.
* You need to get streamld and privateKey at data.sparkfun.com and paste them
* below. Or just customize this script to talk to other HTTP servers.

*/

#include <WiFi.h>

/* type your username */

charssid[] = "your ssid";

/* type your password */

char password[] = "your password";
const char® host = "iotpi.in";

const char* streamld ="................... ;
const char* privateKey ="................... ;

WiFiClient esp32client;
void setup(void)

{

Serial.begin(115200);

delay(10);

/* We start by connecting to a WiFi network */
Serial.println();

Serial.println();

Serial.print("Connecting to ");

Serial.println(ssid);

/* Explicitly set the ESP32 to be a WiFi-client, otherwise, it by default,
would try to act as both a client and an access-point and could cause
network-issues with your other WiFi-devices on your WiFi-network. */

WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED)
{

delay(500);

Serial.print(".");

}

Serial.println("");
Serial.println("WiFi connected");
Serial.printIn("IP address: ");
Serial.println(WiFi.locallP());

}

int value = 0;
void loop(void)
{

String url="/VCET/post/postgastempinsert.php?";
String jason_string="";

char cmd=0;

while(emd!=13)
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{
if (Serial.available())

{
cmd=Serial.read();
if(cmd!=13)
jason_string+=cmd;
}

}
while(Serial.available()>0) {Serial.read();}

Serial.print("connecting to ");
Serial.printin(host);

/* Use WiFiClient class to create TCP connections */

const int httpPort = 80;

if (lesp32client.connect(host, httpPort))

{
Serial.printIn("connection failed");
return;
}

/* We now create a URI for the request */

Serial.print("Requesting URL:");

Serial.printin(url);

esp32client.print(String("POST ") + url + " HTTP/1.0\r\n" +
"Host: " + host + "\r\n" +
HAccept: kn + H/H + H*\r\nﬂ +
"Content-Length: " + jason_string.length() + "\r\n" +
"Content-Type: application/json\r\n" +
"\r\n" + jason_string
+"\r\n");

unsigned long timeout = millis();

while (esp32client.available() == 0) {

if (millis() - timeout > 5000) {

Serial.printIn(">>> Client Timeout !");

esp32client.stop();

return;

h
b

/* Read all the lines of the reply from server and print them to Serial */
while(esp32client.available()){

String line = esp32client.read StringUntil("\r');

Serial.print(line);

}

Serial.println();

}
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Output:
1. Open serial monitor you can see Wi-Fi connected along with IP address
Insert { “gas”:”40” , “temperature”:’70” } in the serial monitor and press enter.

Deomz 0 L e D ST . ST e e . o
I{ “gas”:"40” , “temp”:"70" }

I0aoIURIUUISUUY, IenT 9280
load:0x40080400,1len: 5848
entry Ox40080698

Connecting to Dhanva
WiFi connected

IP address:

192.168.43.201

connecting to iotpi.in

Reguesting URL: /VCET/post/postgastempinserc.php?
HTITBE/1.1 200 OK

Date: Thu, 07 Feb 2019 09:33:13 GMT

Server: Apache

X-Powered-By: PHP/7.1.18

Vary: Accept-Encoding,User-Agent

Connection: close

Content-Type: text/html:; charset=UTF-8

wvalues inserted

connecting to iotpi.in

Regquesting URL: /VCET/post/postgastempinserc.php?
>>> Client Timeout !

connecting to iotpi.in

Reqguesting URL: /VCET/post/postgastempinsert .php?
HITP/1.1 200 OK

Date: Thu, 07 Feb 2019 09:34:59 GMT

Server: Apache

X-Powered-Bw: PHP/7.1.18

Vary: Accept-Encoding,User-Agent

Connection: close

Content-Type: text/html; charsec=UTF-8

wvalues inserted

[#] Autoscroll

2. Enter your JSON Url (Ex:iobbpi.in/Vbcdbf/pabc/postportal .html) in your browser.

M (nosubject) X | P Inbox(2)-+ X | B8 CloudMQT! X | G espB286pc X | @) ESPB266:F X | P cPanel-M: X | @ cPanelfile’ X | cP cPanellon X

&« C @ Notsecure | iotpiin/

el | ]1©

RDL Technologies Pvt. Ltd.

LED Blinking, Gas and Temparture Monitoring

Temperature
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EXPERIMENT NO 14
FTP(File Transfer Protocol)

Aim:
To interface wifi module to upload a file to a FTP Server using ESP32 Development board.

Description:
Interfacing wifi module to upload a file to a FTP Serve using ESP32 microcontroller.

Hardware required:
ESP32-Microcontroller Development board.

Procedure:

1. Connect the USB cable to the ESP32 development board.
2. Open Arduino IDE .Select DOIT ESP32 DEVKIT Vlin boards and select COM port.
3. Write the program, verify and Upload it.
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Program:

#include <SD.h>
#include <SPL.h>
#include <WiFi.h>
/* comment out next line to write to SD from FTP server */
#define FTPWRITE
/* change to your network settings */
const char®* ssid = "your username";
const char* password = "your password";
/* ftp server */
char server_link[] = "abcd.xxxxx.com";
byte clientBuf[]="1 love my INDIA";
/* size of data string */
int clientCount = sizeof(clientBuf);
/* change to your server */
/* IPAddress server( 1,2, 3,4); */
WiFiClient client;
WiFiClient dclient;
char outBuf[128];
char outCount;
/* change fileName to your file (8.3 format!) */
char fileName[13] = "rdl.txt";
void setup(void)
{
Serial.begin(115200);
WiFi.mode(WIFI STA);
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED)
{
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.println("WiFi connected");
Serial.printIn("IP address: ");
Serial.println(WiFi.locallP());
Serial.println(F("Ready. Press f or 1'));

}

void loop(void)
{
byte inChar;
inChar = Serial.read();
if(inChar = 'f")
{
if(doFTP()) Serial.printIn(F("FTP OK"));
else Serial.printin(F("FTP FAIL"));

}
}
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byte doFTP()

{
Serial.printiln(F("SD opened"));
if (client.connect(server_link,21)) {
Serial.printin(F("Command connected"));

else

{

Serial.println(F("Command connection failed"));

return 0;

h
if('eRcv()) return 0;

* ftp username *
client.printin(F("USER xxxxxxx"));
if('eRcv()) return 0;

* ftp password *
client.printin(F("PASS xxxx@13xx5"));
if('eRcv()) return 0;
client.printin(F("SYST"));
if('eRcv()) return 0;
client.printin(F("Type 1"));
if(!eRcv()) return 0;
client.printin(F("PASV"));
if(!eRcv()) return 0;
char *tStr = strtok(outBuf,"(,");
int array_pasv[6];
for (inti=0;1<6;it++) {
tStr = strtok(NULL,"(,");
array_pasv[i] = atoi(tStr);
if(tStr == NULL)

{

Serial.printin(F("Bad PASV Answer"));

}

H

unsigned int hiPort,loPort;

hiPort = array pasv[4] << §;

loPort = array pasv[5] & 255;
Serial.print(F("Data port: "));

hiPort = hiPort | loPort;
Serial.printin(hiPort);

if (dclient.connect(server_link,hiPort)) {
Serial.printin(F("Data connected"));

b

else {

Serial.printin(F("Data connection failed"));
client.stop();

return 0;

h

#ifdef FTPWRITE
client.print(F("STOR "));
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client.println(fileName);
#else
client.print(F("RETR "));
client.println(fileName);
#endif
if(!eRev())
{
dclient.stop();
return 0;
h
#ifdef FTPWRITE
Serial.printIn(F("Writing"));
if(clientCount > 0) dclient.write(clientBuf,clientCount);
#else
while(dclient.connected())

{
while(dclient.available())

{
char ¢ = dclient.read();
Serial.write(c);

}

}
#endif

dclient.stop();

Serial.printIn(F("Data disconnected"));
if(!eRcv()) return 0;
client.printin(F("QUIT™));

if(!eRcv()) return 0;

client.stop();

Serial.printIn(F("Command disconnected"));
Serial.printIn(F("SD closed"));

return 1;

}
byte eRev()

{

byte respCode;

byte thisByte;

while(!client.available()) delay(1);

respCode = client.peek();

outCount = 0;

while(client.available())

{

thisByte = client.read();
Serial.write(thisByte);
if(outCount < 127)

{
outBuf[outCount] = thisByte;
outCount++;
outBufloutCount] = 0;

H
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}
if(respCode >='4")
{
efail();
return 0;

}

return 1;

b
void efail()

{
byte thisByte = 0;
client.println(F("QUIT™));
while(!client.available()) delay(1);
while(client.available())
{
thisByte = client.read();
Serial.write(thisByte);
}
client.stop();
Serial.printIn(F("Command disconnected"));
Serial.printIn(F("SD closed"));

}

Output:

1. Gives information whether the WiFi is connected to the server.

pcowz TSR T .

I0auTURSIIIUUIC, IEnT Y.
ho 0 tail 12 room 4
load:0x40078000,1en: 9280
load:0x40080400,len: 5848
entry 0x40080698

WiFi connected

IP address:
192.168.43.201
Ready. Press £ or r

SD opened
Command connected
220-———mmmmm— Welcome to Pure-FTPd [privsep] [TLS] -——-—---——

220-You are user number 7 of 500 allowed.

220-Local time i3 now 00:22. Server port: 21.
220-This is a private system - No anonymous login
220 You will be disconnected after 3 minutes of inactivity.
331 User kanwall234 OK. Password required

230 OK. Current restricted directory is /

215 UNIX Type: L8

200 TYPE is now 8-bit binary

227 Entering Passive Mode (166,62,1,1,196,84

Data port: 50260

Data connected

150 Accepted data connection

Writing

Data disconnected

226-File successfully tranaferred

226 0.191 seconds (measured here), 78.44 bytes per second
221-Goodbve. You uploaded 1 and downloaded 0 kbytes.
221 Logout.

Command disconnected

5D closed

FTP OK

T |
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2. Here you can see that the contents are displayed in the server. We can also see that the
folder created in the program being displayed.

&« > @ (@ Motsecure | fip// matrix.com

i Apps [0

Index of /

Name Size Date Modified

[] 12345.txt 17B 8/22/18, 9:44:00 AM
L] 15 618A csv 5B T/6/18, 5:30:00 AM
| IMG1 3pg 60.9 kB 7/23/18, 5:30:00 AM
MEGFOTA 1/24/19, 5:58:00 AM

|| aspiration’ 3/18/18, 5:30:00 AM
L] Jedede txt 187 B 8/22/18, 9:17-:00 AM
| rdlost 1B 2/8/19, 5:52:00 AM
test/ 11/29/18, 6:04:00 AM

| ] testtxt 187 B 8/22/18, 7:53:00 AM
| ] testl e 25kB 8/5/18, 5:30:00 AM
| ] testd =t 0B 8/22/18, 7:51:00 AM
| ] test7 txt 34 B 8/22/18, 9:06:00 AM
| ] testRDL1.TXT 13 B 1/1/19, 6:39:00 AM
| ] testabe.txt 6B 1/1/19, 6:56:00 AM
| testkanl txt 178 8/22/18,9:31:00 AM

3. The contents in the folder are given below.

& C (O Notsecure | ftpy//kanwal varmatrix.com/rditxt
W oApps [

I love my INDIA
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EXPERIMENT NO 15
OTA (Over the air) programming

Aim:
Turn ON and OFF an LED after Particular delay using OTA web server

Description:

To learn how to connect LED to digital pins of an ESP32 Microcontroller and program to
blink an LED using OTA web server.

Hardware required:
ESP32-Microcontroller development board.

Connect pin 5(P1 port) and
any pin of SV2 port using
patch chords.

a C
8
—
&

\ |

Procedure:

1. When you install the ESP32 add-on for the Arduino IDE, it will automatically install
the Arduino OTA library.

2. Go toFile > Examples >ArduinoOTA> OTAWebUpdater.
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Hew CreleN
Open.. Cirle0
Open Recent v
Sketchbook v
Examples \ A
Close CtrlsW | stepper i
Save Ctrlss s ¥
Savefis.  CtleShiftsS HHED r
PageSetup  CtrbsShifteP | Examples for DOIT ESP32 DEVKITVL
oe s ArduincOTA | BasicOTA
| Bluetoothserial | OTAWebUpdter
Preferences  Ctrl+Comma —r T
Quit Cirl+Q EEPROM *
- | e v
£5P32 Asyne UDP ,
£5P32 fzure 16T Arduino ’
£5P32 BLE Arduino v
ESPmDNS v
FFat 3
HTTPClient v
HTTPUpdate v
NetBIOS »
Preferences ,
SD{esp3D) v
SB_MMC ,
SimpleBLE v
SPI (3
SPIFFS v
Ticker v

3. The following code should load

#include <WiFi.h>
#include <WiFiClient.h>
#include <WebServer.h>

#include <ESPmDNS.h>

#include <Update.h>

const char® host = "esp32";

const char® ssid = "##**"; / enter your WiFi SSID

const char® password = "*****"; // enter your WiFi Password
WebServer server(80); //WebServer initiated with port 80

/3%

* Login page
sk

const char* loginIndex =

"<form name='loginForm""

"<table width="20%' bgcolor='A09F9F' align='center">"
"<t1'>"

"<td colspan=2>" "<center><font size=4><b>ESP32 Login
Page</b></font></center>""<br>""</td>"

H<br>ﬂ H<br>" H</tr>ﬂ

"<t1'>"

"<td>Username:</td>"

"<td><input type="text' size=25 name="userid><br></td>"
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H</tr>" "<br>H "<br>ﬂ
"<tI’>"
"<td>Password:</td>" "<td><input type="Password' size=25 name="pwd"><br></td>"
H<br>1| H<br>ﬂ H</tr>ﬂ
n<tr>"
"<td><input type='submit' onclick='check(this.form)' value='"Login></td>" "</tr>"
"</table>"
H</f0nn>lv
"<script>"
"function check(form)"
" {”
"if(form.userid.value=="admin' && form.pwd.value=='admin')" //You can
assign your user ID Password here
n {H
"window.open('/serverIndex')"
H} n
"else"
n {H
" alert('Error Password or Username')/*displays error message™/"
H} "
H} n

"</script>";

/ S
* Server Index Page
sk
/

const char* serverIndex =
"<script
src="https://ajax.googleapis.com/ajax/libs/jquery/3.2.1/jquery.min.js"></script>"
"<form method='"POST" action="#' enctype="multipart/form-data' id='upload form">"
"<input type='file' name='update'>"
"<input type="submit' value="Update™"
"</form>"
"<div id="prg"™>progress: 0%</div>"
"<script>"
"$('form").submit(function(e) {"
"e.preventDefault();"
"var form = $('#upload_form')[0];"
"var data = new FormData(form);"
" $.ajax({"
"url: '/update',"
"type: 'POST","
"data: data,"
"contentType: false,"
"processData:false,"
"xhr: function() {"
"var xhr = new window. XMLHttpRequest();"
"xhr.upload.addEventListener('progress', function(evt) {"
"if (evt.lengthComputable) {"
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"var per = evt.loaded / evt.total;"
"$('#prg").html('progress: ' + Math.round(per*100) + '%");"
" } "

"1, false);"

"return xhr;"

" } ,H

"success:function(d, s) {"
"console.log('success!")"

H} ,"

"error: function (a, b, ¢) {"

H} "

n } );H

n } );H

"</script>";

/*

* setup function

>I</

void setup(void) {

/>2<>I<>!<>Z<>l<>!<>l<>!<>l<>!<>l<>2<>l<>l<>l<>l<>!</

// use this section to write your new code which needs to run once for every Reset.
pinMode(5,0UTPUT);

/>}: sksksksksksksksksksksksk >}:/

Serial.begin(115200);

// Connect to WiFi network
WiFi.begin(ssid, password);
Serial.println("");

// Wait for connection
while (WiFi.status() '= WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
Serial.print("IP address: ");
Serial.printin(WiFi.locallP());

/*use mdns for host name resolution*/
if ({MDNS.begin(host)) { //http://esp32.local
Serial.println("Error setting up MDNS responder!");
while (1) {
delay(1000);
}
}

Serial.printin("mDNS responder started");
/*return index page which is stored in serverIndex */
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server.on("/", HTTP GET, []0 {
server.sendHeader("Connection", "close");
server.send(200, "text/html", loginIndex);
1)
server.on("/serverIndex", HTTP GET, []() {
server.sendHeader("Connection", "close");
server.send(200, "text/html", serverIndex);
1)
/*handling uploading firmware file */
server.on("/update", HTTP POST, []() {
server.sendHeader("Connection", "close");
server.send(200, "text/plain", (Update.hasError()) ? "FAIL" : "OK");
ESP.restart();
§5 110 {
HTTPUpload& upload = server.upload();
if (upload.status == UPLOAD_FILE START) {
Serial.printf("Update: %s\n", upload.filename.c_str());
if (!Update.begin(UPDATE_SIZE UNKNOWN)) { //start with max available size
Update.printError(Serial);
H
} else if (upload.status == UPLOAD_ FILE WRITE) {
/* flashing firmware to ESP*/
if (Update.write(upload.buf, upload.currentSize) != upload.currentSize) {
Update.printError(Serial);
H
} else if (upload.status == UPLOAD_ FILE END) {
if (Update.end(true)) { //true to set the size to the current progress
Serial.printf("Update Success: %u\nRebooting...\n", upload.totalSize);
} else {
Update.printError(Serial);
H
}
1;

server.begin();

}

void loop(void) {
server.handleClient();
LR EE L EL P L EE T
// use this section to write your new code which needs to run continuously.
digital Write(5,HIGH);
delay(1000);
digitalWrite(5,LOW);
delay(1000);
3k 3k s ok o ok sk sk sk ok ok ok ok sk sk sk sk sk ok /

delay(10);
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4. You should change the following lines on the code to include your own network
credentials
» const char* ssid=“";
» const char* password = “”;
5. Upload the above code to ESP32 board. Enter proper network credentials.
Now select proper board and serial port.
7. Once the code is uploaded , open serial monitor select baud rate 115200 and press
enable button and then you will get ESP32 IP address.

R
| |

=

Connected to J7 pro

mDMNS responder started

Opdate: LED WEE UPDATER.ino.doitESP32devkitVi.bin
Update Success: 782624

Bebooting. ..
ets Jun 8 2016 00:22:57

rat:0xc (SW_CPU_RESET) ,boot:0x13 (SPI_FAST FLASH EOOT)

configsip: 0, S5PIWP:Oxes

clk drv:0x00,q drv:0x00,d drv:0x00,c20 drv:0x00,hd drv:0x00,wp drv:0x00
mode : DIC, clock div:1

load: 0x3fff0018,1en: 4

load: 0x3fff001c,1en: 928

ho 0 tail 12 room 4

load:0x40078000,1en: 9280

load:0x40080400,1en: 5848

entry 0x40080698

8. Copy the IP address which you obtain from the serial monitor and paste it in your
browser.

& = C (® Notsecure | 192.168.43.144/?userid=admin&pwd=admin

www.researchdesignlab.com 72



ESP32 IoT Development Kit

9. Username: admin
Password: admin

10. After entering the username and password a new tab should open on
the /serverindex URL. This page allows you to upload a new code to your ESP32.
You should upload . bin files .

C @ Notsecure | 192.168.43.144/serverlndex

Choose Fjle_| No file chosen | Update |

progress: 0%

Preparing the sketch:

1. Write a simple program (Blinking of LED) using OTA web server and save it with the
name LED_blink and complile it.

2. Once the uploading is done go to Sketch<Export compiled binary.

5 LED_WEB_UPDATER | Arduino

File Edit [Sketch) Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
LEDV Upload Using Programmer Ctrl+Shift+U

#inclu Export compiled Binary Ctrl+Alt+S
#inclu

Show Sketch Folder Ctrl+K
conak Include Library »
R Add File...

e e

//variabls to blink without delay:
const int led = 4;
unsigned long previousMillis = 0; // will store last time LED was updated

t long interval = 1000; // interval at which to blink (milliseconds)
int ledState = LOW; // ledState used to set the LED

3
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3. Then select Sketch<Show sketch folder.
4. In this folder two files will be generated .ino and .bin.
5. You should upload the .bin file using OTA Web Server.

0.0

LED_WEB_UPDAT LED_WEB_UPDAT
ER ER.ino.doitESP32
devkitVl

6. In browser on ESP32 OTA Web Updater page , click on choose file button
7. Select .bin file and click Update.
8. Code will be successfully uploaded.

C A Notsecure | 192.168.43.144/serverIndex

| Choose File | LED_WEB_UP...vkitV1.bin| Update |

progress: 100%
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