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ESP32 IoT Development Kit

Introduction:

ESP32 10T Development Trainer Kit is a single board 10T edge computing node equipped
with on board 10’s, communication interfaces & peripherals. It is really easy to design,
experiment with, and test circuits without soldering. Students, hobbyists, enthusiasts, and
professionals canexplore a wide variety of 10T concepts simply by connecting FRC cable &
integrating with the cloud platform.

Features:

MCU
e 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 KBSRAM in RTC
e 4 MB SPI flash

e 802.11b/g/n

e Bit rate: 802.11n up to 150 Mbps

e A-MPDU and A-MSDU aggregation

e 0.4 ps guard interval support

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

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

Hardware
o Interfaces:SD card, UART, SPI, SDIO, 12C, LED PWM, Motor PWM, I2S, 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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e OnBoard 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 TestPOT ,8x Selection DIP
Switch

ESP-32 Board Narration

Vg @GND Bg g2
3 @ @35 210 019
1B@® 05
2 9 @33
17 @ @16
VP @ @sw GND® @3V
2% @ ®2
4 9 @0
2 @ @15
130 @12
14 0 027
GND® @3V
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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 12C RTC

12. Jumper Settings for EEPROM

©o N>~ wWDd

Applications

Cameras for Video Streaming
Over-the-top (OTT) Devices
Speech Recognition

Image Recognition

Mesh Network

Home Automation

Smart Building

Industrial Automation

Smart Agriculture

Audio Applications

Health Care Applications
Wi-Fi-enabled Toys
Wearable Electronics

Retail & Catering Applications

Package Includes

USB Cable
12V 2A Adapter
FRC Cable

Generic Low-power loT Sensor Hub
Generic Low-power loT Data Loggers

ESP32 IoT Development Kit

13.1*4 Keypad Switches

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

Development Board with Wooden Enclosure

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

NOTE: XBee module is not included in the package
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EXPERIMENT NO 1
BLINKING AN LED

Aim:
Turn ON and OFF an LED after Particular delay

Description:

To learn how to connect LED to digital pins of an ESP32 Microcontroller and program to
blink a LED.

Hardware Requirement:

ESP32 Microcontroller Development board.

I H
FREERENN

AR =S ey

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

Procedure:

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 verify the program and Upload it.

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

ascwbdE
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Program:

const int L1=16, L2=17, L3=5, L4=18, L5=19, L6=21, L7=22, L8=23; /initializing LED pins
void setup()

{

pinMode(L1, OUTPUT);  // Setall 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);

}
void loop()

{

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

}
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EXPERIMENTNO 2

CONTROLLING LED USING SWITCH

Aim:
Controlling LED using a DIP Switch.

Description:

Understanding the working of DIP switch. Turns ON the LED when switch is ON
and Turns OFF when it is OFF.

Hardware Requirement:

ESP32 Microcontroller Development board.

Connect P1 port and
SV13 port using FRC
cable

Connect P2 port and SV2
port using FRC cable

Procedure:

1. Connect P1 port and SV13(Digital Input Switch) port and 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 V1in boards and select COM port.
Now verify the program and Upload it.

Now you can see that when switchis ON LED starts to glow on the

ESP32 development board.

ok~ W
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Program:

const int Switch[8]={34, 35, 32, 33, 36, 39, 25, 26}; //declaring DIP Switches(Port P1)
const int Led[8]={16, 17, 5, 18, 19, 21, 22, 23};  //declaring LEDs (Port P2)

void setup()

for(int i=0;i<8;i++)
{
pinMode(Switch[i] ,INPUT);
pinMode(Led[i],OUTPUT);
delay(20);
}
}

void loop()
for(int i=0; i<8;i++)

digitalWrite(Led[1],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 and to display the numbers.

Description:

To display numbers in the seven segment.

Hardware Required:

ESP32-Microcontroller Development board.

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 verify the program and Upload it.

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

arowp
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Program:

const int sell=27, sel2=14, sel3=12, sel4=13; /linitializing selection pins -Port P3
const int a=23 b=22, ¢=21, d=19, e=18, f=5, g=17, dp=16; //initializing data pins -Port P2

void setup()

{

pinMode(sell,OUTPUT); /ldeclaring Selection Pins as output
pinMode(sel2,OUTPUT),

pinMode(sel3,OUTPUT);

pinMode(seld, OUTPUT);

digitalWrite(sell,LOW); /Iselecting all 4 digits of 7-Segment display by making it LOW
digitalWrite(sel2,LOW);
digitalWrite(sel3,LOW);
digitalWrite(sel4,LOW);

pinMode(a,OUTPUT); /ldeclaring 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);

}
void loop()
{

I/ print O
digitalWrite(a,LOW);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalWrite(d,LOW);
digitalWrite(e,LOW);
digitalWrite(f,LOW);
digitalwrite(g,HI GH);
digitalWrite(dp,LOW);
delay(2000);

[ print 1
digitalwrite(a,HI GH);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalWrite(d,HI GH);
digitalwrite(e,HIGH);
digitalwrite(f,HI GH);
digitalWrite(g,HI GH);
digitalWrite(dp,HI GH);
delay(2000);
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/I print 2
digitalWrite(a,LOW);
digitalWrite(b,LOW);
digitalWrite(c,HIGH);
digitalWrite(d,LOW);
digitalWrite(e,LOW);
digitalwrite(f,HI GH);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

/I print 3
digitalWrite(a,LOW);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalWrite(d,LOW);
digitalwrite(e,HIGH);
digitalWrite(f,HI GH);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

/I print 4
digitalWrite(a,HI GH);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalWrite(d,HI GH);
digitalWrite(e,HIGH);
digitalWrite(f,LOW);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

I print 5
digitalWrite(a,LOW);
digitalwrite(b,HI GH);
digitalWrite(c,LOW);
digitalWrite(d,LOW);
digitalWrite(e,HIGH);
digitalWrite(f,LOW);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

/[ print 6
digitalWrite(a,LOW);
digitalWrite(b,HI GH);
digitalWrite(c,LOW);
digitalWrite(d,LOW);

www.researchdesignlab.com 12



http://www.researchdesignlab.com/

ESP32 IoT Development Kit

digitalWrite(e,LOW);
digitalWrite(f,LOW);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

/I print 7
digitalWrite(a,LOW);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalwrite(d,HI GH);
digitalWrite(e,HIGH);
digitalWrite(f,HIGH);
digitalWrite(g,HIGH);
digitalWrite(dp,HI GH);
delay(2000);

/I print 8
digitalWrite(a,LOW);
digitalWrite(b,LOW);
digitalWrite(c,LOW);
digitalWrite(d,LOW);
digitalWrite(e,LOW);
digitalWrite(f,LOW);
digitalWrite(g,LOW);
digitalWrite(dp,LOW);
delay(2000);

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

ks
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EXPERIMENT NO 4
HEXKEYPAD

Aim:

To interface 4x4 Hex Keypad with ESP32-Microcontroller module and display the pressed
numbers on the Serial monitor.

Description:

To display the pressed key on the serial monitor.

Hardware Required:

ESP32-Microcontroller Development board

Connect P2 port and SV5
port using FRC cable

Procedure:

Connect P2 port and SV5(4*4 Key Matrix) port using FRC cable as shown above.
Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
Now verify the program and Upload it.

After uploading is done open serial monitor to observe the output.

For a particular switch the same number displays on our serial monitor.

oS gakrwneE
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Program:

#include <Keypad.h>

char keys[4][4]={ //defining characters of 4X4 Key Matrix
{1,2)3/4%,

{56,7,8%,

{9,0,/AB},

{C/DEF}}

byte rowPin[4]={16,17 5,18}, /ldeclaring 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
Matrix

void setup()

{
Serial.begin(9600);

¥

void loop()

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

if(pressed)

{
Serial.print("Key pressed =");

Serial.printin(pressed);

}
delay(500);

}
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Output:

© comn - o

x

Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =
Key pressed =

os wN =

MEOOQWPOoWVw®Io

[ Autoscroll [7] Show timestamp Nevire v |9s00baud v | Cearoutput
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EXPERIMENT NO 5
LIQUID CRYSTAL DISPLAY

Aim:

This experiment shows how to display the message on LCD using ESP32-Microcontroller.

Description:

To display the message on the LCD screen.

Hardware required:

ESP32-Microcontroller Development board.

Connect P2 port and SV1
port using FRC cable

Procedure:
1. Connect P2 port and SV1(LCD 16*2 Display) 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. Verify the program and Upload it.
5. Now you can see the output displaying the message on LCD of ESP32

microcontroller board.
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Program:

#include<LiquidCrystal.h> /' Include the LCD library
LiquidCrystal lcd(21,19,18,5,17,16); /[Port P2 Mapping the pins with library
void setup()

{

Serial.begin(9600); //Baud Rate

Icd.begin(16,2); /linitializing 16X2 LCD display
}

void loop()

{

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

delay(3000);

/llcd.clear();

Icd.setCursor(0,1); /Isecond line in display
lcd.print("LEARNING 1S FUN");

delay(3000);

Icd.clear();

}
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Aim:

ESP32 IoT Development Kit

EXPERIMENT NO 6

IR (Infrared) SENSOR

To extract information from IR sensor

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

Hardware required:
ESP32-Microcontroller Development board
PIR sensor

Connect pin (P2 port) (IR Sensor)

-
s
a
0
o

5 - ouT
GND - GND
3V - 5V

Procedure:

1.

ol

Connect P2 port pins (5, GND, 3V) to IR Sensor pins (OUT, GND, 5V) using patch
chords as shown above.
Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
Verify the program and upload it.

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);

}

void loop() {
value=digita IRead(proximity); // storing sensor data in a variable.
delay(1000);

if('value) /Icheck for an obstacle if present.

{

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

Output:

IS COMi4 -

JATHCTEL. .

derected. .

CEATEC
saTEcl

3 THCTHI. .

]
-
chatacle dJetected..
shaTacle
]

cipatacle devected..
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EXPERIMENT NO 6
RTC (Real Time Clock)
Aim:
To display Date and Time on the serial monitor using ESP 32 microcontroller development
board.

Description:
Interfacing Real Time Clock module with ESP 32 to display date and time on the serial monitor.

Hardware required:
ESP32-Microcontroller Development board

Procedure:

Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
Verify the program and Upload it.

Open the serial monitor to observe the output.

~AwbdE
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Program:

#include "Wire.h"
#define DS1307_I12C_ADDRESS 0x68

/I Convert normal decimal numbers to binary coded decimal
byte decToBcd(byte val){
return( (val/10*16) + (val%10) );

}
/I Convert binary coded decimal to normal decimal numbers
byte bcdToDec(byte val){
return( (val/16*10) + (val%16) );

}

void setup(){
Wire.begin();
Serial.begin(9600);
delay(1000);
/I setthe initial time here:
setDS1307time(00,50,12,2,22,3,21); // DS1307 seconds, minutes, hours, day, date, month,
year
delay(1000);
}
void setDS1307time(byte second, byte minute, byte hour, byte dayOfWeek, byte
dayOfMonth, byte month, byte year){
/I 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(decToBcd(dayOfWeek)); // set day of week (1=Sunday, 7=Saturday)
Wire.write(decToBcd(dayOfMonth)); // set date (1 to 31)
Wire.write(decToBcd(month)); // set month
Wire.write(decToBcd(year)); // set year (0 to 99)
Wire.endTransmission();
}
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);
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Wire.requestFrom(DS1307_12C_ADDRESS, 7);

ESP32 IoT Development Kit

/I request seven bytes of data from DS1307 starting from register 00h

*second = bcdToDec(Wire.read() & 0x7f);
*minute = bcdToDec(Wire.read());

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

*year = bcdToDec(\Wire.read());
Wire.endTransmission();

}
void displayTime(){

byte second, minute, hour, dayOfWeek, dayOfMonth, month, year;

/I retrieve data from DS1307

readDS1307time(&second, &minute, &hour, &dayOfWeek, &dayOfMonth, &month,

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

/I 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.printin("Sunday");
break;

case 2:
Serial.printin(*"Monday");
break;

case 3:

www.researchdesignlab.com
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Serial.printin(*Tuesday");
break;

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

case 5:
Serial.printin(*Thursday™);
break;

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

case 7.
Serial.printin("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 display ADC value on the serial monitor using ESP 32 microcontroller development
board.

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

Hardware required:
ESP32-Microcontroller Development board

Connect P1 port and SV12
port using FRC cable

Procedure:

1
2.
3.
4.

Connect P1port 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 V1in boards and select COM port.
Verify the program and Upload it.
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Program:

const int adc1=34;

const int adc2=35;

const int adc3=32;

int value1=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(adc3, INPUT);
delay(500);

}

void loop() {
delay(1000);
valuel=analogRead(adcl);
value2=analogRead(adc?2);
value3=analogRead(adc3);

resl=float((value1*3.3)/4095); //3.3v is maximum voltage applied as a input
res2=float((value2*3.3)/4095); //it is 12bit ADC hence dividing by 4095 gives actual

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

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

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

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

}
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Output:

@ comn - x
| Send
The output of ADCl= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCI= 3.30 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 1.59 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 1.47 The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCl= 1.47 The output of ADC2= 1.46 The output of ADC3= 3.30
The output of ADCl= 1.47 The output of ADC2= 1.46 The output of ADC3= 1.45
The output of ADCl= 0.40 The output of ADC2= 1.49 The output of ADC3= 1.34
The output of ADCl= 0.00 The output of ADC2= 0.96 The output of ADC3= 1.34
The output of ADCl= 0.00 The output of ADC2= 0.00 The output of ADC3= 1.34
The output of ADCl= 0.00 The output of ADC2= 0.00 The output of ADC3= 0.00
The output of ADCl= 0.00 The output of ADC2Z= 0.00 The output of ADC3= 1.43
The output of aADCl= 0.00 The output of ADC2= 1.55 The output of ADC3= 1.43
The output of ADCl= 1.33 The output of ADC2= 1.54 The output of ADC3= 1.43
The output of ADCI= 1.45 The output of ADC2= 1.55 The output of ADC3= 3.30
The output of ADCl= 1.4€ The output of ADC2= 3.30 The output of ADC3= 3.30
The output of ADCI= 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 aADCl= 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 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 Autoscrall [] Show timestamp Newline ~  |115200baud Clear output

H £ Type here to search
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EXPERIMENT NO 8
LL298 Motor

Aim:
This experiment shows how to rotate the L298 Motor clockwise and anticlockwise using
ESP32-Microcontroller.

Description:
To learn how to rotate the L298 Motor using ESP32-Microcontroller.

Hardware required:
ESP32-Microcontroller Development board

Connect P3 port and SV9
port using FRC cable

Procedure:

1. Connect P3port and SV9 port using FRC cable.

2. Connect the USB cable to the board.

3. Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM
port.

4. Verify the program and Upload it.
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Program:

const int En1=12En2=13; /finitializing enable pins
const int in1=15, in2=2, in3=0, in4=4; //initializing input pins
int count=0;

void setup()

{
/I channel A

pinMode(En1,OUTPUT);
pinMode(in1,OUTPUT);
pinMode(in2, OUTPUT);

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

¥

void loop() {

digitalwrite(En1,HIGH); //enabling motorl
digitalWrite(En2,LOW);

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

digitalwWrite(in1,HIGH);

digitalWrite(in2,LOW);

delay(600);

count++;

¥

count=0;

//Motorl anticlockwise rotation
while(count!=100) //motorl keep rotating for 1 minute in anti-clockwise direction
{
digitalWrite(in1,LOW);
digitalWrite(in2,HI GH);
delay(600);
count++;
}
count=0;
digitalWrite(in1,LOW); //to stop motorl
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digitalWrite(in2,LOW);
delay(100);

digitalWrite(En1,LOW); //enabling Motor 2
digitalwWrite(En2,HIGH);
/I Motor 2 clockwise rotation
while(count!=100) //motor2 keep rotating for 1 minute in clockwise direction
{
digitalWrite(in3,HI GH);
digitalWrite(in4,LOW);
delay(600);
count++;

¥

count=0;
/IMotor2 anticlockwise rotation

while(count!=100) //motor2 keep rotating for 1 minute in anti-clockwise direction
{
digitalWrite(in3,LOW);
digitalWrite(in4,HI GH);
delay(600);
count++;
}
/Ito stop motor2
digitalWrite(in3,LOW); //to stop motor2
digitalWrite(in4,LOW);
delay(100);
}
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EXPERIMENT NO 9

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

Description:
Interfacing SD card module with ESP 32 to list the directories stored in memory card.

Hardware required:

ESP32-Microcontroller Development board

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 V1in boards and select COM
port.

4. Verify the program and Upload fit.

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

#include "FS.h"
#include "SD.h"
#include "SPI1.h"

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;

}

if(file.print(message)){
Serial.printin("File written");

}else {
Serial.printin("Write failed");

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();

¥

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

File file = fs.open(path);

if("file){
Serial.printin("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();
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void renameFile(fs::FS &fs, const char * pathl, const char * path2)

{

¥

void deleteFile(fs::FS &fs, const char * path)

{

}

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

if (fs.rename(pathl, path2))
{

}

else

Serial.printin("File renamed");

Serial.printin("Rename failed");

}

Serial.printf("Deleting file: %s\n", path);
if(fs.remove(path)){
Serial.printin("File deleted");

}else {
Serial.printin("Delete failed™);
}

void setup(){

Serial.begin(115200);
if('SD.begin())

Serial.printin("Card Mount Failed™);
return;

}
uint8_t cardType = SD.cardType();

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.printin("SDSC");

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

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

¥

uint64 t cardSize = SD.cardSize() / (1024 * 1024);
Serial.printf("SD Card Size: %IlluMB\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");
Il testFilelO(SD, "ftest.txt"™);

Serial.printf("Total space: %lluMB\n", SD.totalBytes() / (1024 * 1024));
Serial.printf("Used space: %lluMB\n", SD.usedBytes() / (1024 * 1024));

}
void loop()

}

Output:

@ comn - O X

| Send
SD Card Type: SDHC A

SD Card Size: 7580MB

Writing file: /hello.txt

File written

Appending to file: /hello.txt
Message appended

Reading file:
Read from file: Hello World!
Deleting file: /foo.txt

File desleted

Renaming file /hello.txt to /foo.txt
File renamed

Reading file: /foo.txt

Read from file: Hello World!

Total space: 7572MB

Used space: 2M3

[ Autosaroll [[] Show smestamp

v 115200baud Clear output
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EXPERIMENT NO 10
OLED
Aim:
This experiment shows how to display the message on OLED using ESP32-Microcontroller.

Description:
To display message on OLED screen.

Hardware required:
ESP32-Microcontroller Development board

Procedure:

Connect the USB cable to the board.

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

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

HowbdpE

Program:
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#include <SPI.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("SSD 1306 allocation failed™));
for(;;); // Don't proceed, loop forever

}

}

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

}

void text(void) {
display.clearDisplay();
display.setTextSize(2);
display.setTextColor(SSD1306_WHITE); /I 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:

Connect P1 port and SV12 port using FRC cable as shown above

Connect the USB cable to the board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
Verify the program and Upload fit.

Now you can see the output on the serial monitor.

s~ owdE
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PROGRAM:
const int tempPin = 33; // 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); /lread sensor output value
milivit = (Value /2048.0) * 3300; // converting it to millivots.
Cel = milivik *0.1; /[ calculating temperature in Celsius
Far = (Cel * 1.8) + 32; /I 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.printin("*F");

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

OUTPUT:

© comne _ a8 %

Temperature in Celsius = 30.94*C
Temperatu
Tem

® 0 o o D ©
MR E R EEE E EEEEEEEEE K

Flmutoserol []show tmestane

H P Type here to search
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EXPERIMENT NO 12
MQTT
Aim:
To interface Wi-Fi module with ESP32 to receive data from cloud using RDL ESP32

Development  board.

Description:

Interfacing Wi-Fi module with the cloud MQTT to receive and send 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.cloudmatt.com

| M FwdiE5PE2¢ X | D] Inbox(d)-n X | & CloudMQTT X | G espB66po X | @ ESPE266: T X | &P cPanel-M: X \ P cPanelfile| X | cP cPanel Logii X \ [ WebPage© X %

&« C & https//customercloudmgtt.com/signup T e

3 Apps [) WelcometoCorpMe [ Welcometo CorpNe &% wwwimogaveeramst  [3 Sahyadri [ Search&ApplySing [ JobSearch [Y Engineering Placeme  [E) VLSI Interview Ques »

Create an account

E-mail
or use a third-party service

O Sign up with GitHub G Sign up with Google

Already have an account? Login

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:

Please email me updates regarding Feature announcements, performance suggestions, feedback
surveys and special offers
Yes No

Consent:

2. Create an instance which will be used in the program to publish data to the cloud.
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G espB266pc X | @ ESPE266: - X | &P cPancl-M: X | @@ cPanclfile! X | cP cPancilog: X | [1 WebPage( X u%

| M Inbox - nut= X | P RE @ TIRY = Instances -« X
o~ % 2

<« Cc & https://customer.cloudmqtt.com/instance

Apps

== CloudMQTT List all instances +

Name - Plan Datacenter Actions
MENU
Home CloudMQTT
Plans

Contact Support

Open 24 hou

Imprint N )

About

- - ~ -~ -
[ M Inbox-nute X | PJ Inbox@)-n X & Instances- X | G espB266po X | @ ESPE266: T X | &P cPanel

& c @ https;//customer.cloudmgtt.com/instance/create

Apps 3

- 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 1 of 4

Plan

Name Nai

Plan Cute Cat (Free)
(’\/—\/' AN

®.0

Tags are used to separate your instances between projects. This is primarily used in the project
listing view For easier navigation and access control.

Tags allow admins to manage team members access to different groups of instances.
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. - - - - - - -
| M nbor- e x | M) mbox@)-r x & huwnces- x G espd266po x | (@) ESPA266:H x | oP cPanel-M: X | P cPanelfile! x | cP cPanellogl x | [} WebPage( x t—%
|

& C' & httpsy/fcustomer.cloudmgtt.com/instance/region?name=Research8plan=cat8tags= o T 2

= 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 -seep2of4

Data center US-East-1 (Nerthern Virginia) v

aws

«Back Cancel m

3. Select the Instance name (test_1) and use the details of the same in the code. Include
the code.

. - - - - - - - -
| M mbox-nui | MY mbox@-r X B Insances- x G esp8266pc X | (@ ESPE66:H X | P cPanel-M: X | P cPanelfile! X | cP cPanellog’ X | [} WebPage! X w
=

& (¢ & https://customer.cloudmgtt.com/instance/confirm?name=Research&plan=cat&tags=&region=amazon-web-services%3A%3Aus-east-1 o Q >

I Apps [) Welcometo CorpNe: [ Welcometo CorpNe &% www.mogaveerama [y Sahyadri [Z] Search & ApplySinc: [} JobSearch [J Engineering Placems () VLSIInterview Ques »
[} [ ] [} [}
Plan Region Configure Confirm

(Dedicated plans only)

Confirm new instance -step2of4

Name Research
Provicer: y
Region
Tags:

«Back [CUEW Create instance o @
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- - - -~ - -~ - - "
M FudiESPe2: X | P Inbox(4)-r % | BY ClousMQT X | G espB266pc X | () ESPB266: KT X | P cPanel-M= X | P cPanelfilel X | cP cPanellogi X | [} WebPage xw@g
v

<& C @& httpsy//api.cloudmatt.com/console/82534445/details e ¥

#oApps [

B) CloudMQTT | reer -

OETALS | Details
SETTINGS
CERTIFICATES Instance info
JSERS &.A
USERS B ACL Server mi6.cloudmatt.com Active Plan
BRIDGES
User ofmydmjh © Restart

AMAZON KINESIS STREAM
WEBSOCKET Ul Password  cSgOIE[TCGRN

STATISTICS \: P :J
Port 15215

CONNECTIONS
SSLPort 25215

Websockets Port (TLS only) 38215

Connection limit 5

LOG

Reset DB

wosem | |

5. 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”;
6. Inorder to send a message to the CloudMQTT, include the line

client.publish("topic_name", "Message");
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- - - - - ~ - ~ 1
M Inbox-nute X | Pf imbox@)-n X B ClousMQT X | G esp8266po X | () ESPB266:H X | @ cPanel-M= X | &P cPanelfile! X | cP cPanellog: X | [} WebPage xw_m
* e i

¢« C @ hitpsi//apicloudmgtt.com/console/82534445/websocket

i Apps »

B) CloudMQTT  neten -

pETALS Websocket

SETTINGS

CERTIFICATES Send message Received messages v

USERS & ACL Topic Topic Message

BRIDGES RDL Hello from RDL_IOT

AMAZON KINESIS STREAM Meszage ROL Hello from RDL_IOT

WEBSOCKET Ul ROL Hello from RDL_IOT
¥

STATISTICS . RDL Hello from RDL_IOT

CONNECTIONS

LOG

Clear session

Clear any data for a client id e
Client ID
3 a R I f M

-« 3 F .l s

7. Tosend data from CloudMQTT ,include the line client.subscribe("Topic_name");

client.subscribe ("test™);

M hi-nutsn@ X | P Inbox()-r % | BY CloudMQTl x | G espB266pc X | (@) ESPB265: kI X | P cPanel-M= X | P cPanelfile| X | cP cPanellogi X | [} WebPaget xw@gl
v |

&« c @ https://api.cloudmaqtt.com/console/82594445 /websocket a ¥
i Apps »
E!)) CloudMQTT Hutzn - nutan@researchdesigniab.com +
DETALLS Websocket
SETTINGS
CERTIFICATES Send message Received messages 0
USERS & ACL Topic Topic Message
BRIDGES fest test
AMAZON KIMESIS STREAM Message
hi

WEBSOCKET Ul |
STATISTICS
CONNECTIONS

LOG

Clear session

Clear any data for & clientid

ClientID

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

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

uint8_t s;

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

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

s= payload][i;

Serial.write(s);

}

¥

e COMT72

Message arrived in topic: test
Message:hi

9. 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.cloudmaqtt.com™;
const int mattPort = 18215;

const char* mgttUser = "ofmydmjh™;

const char* mgttPassword = "c5gOIEJTCGRN";
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(mgttServer, mgttPort);
client.setCallback(callback);

[* Connecting to CloudMqtt */
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while (Iclient.connected())

Serial.printin(*Connecting to MQTT...");
if (client.connect("ESP32Client"”, mqttUser, mqttPassword ))
{

Serial.printin(“connected");

¥

else

{

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

¥
¥

[* Sending message to Topic “testl" */

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

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

{

uint8 t s;

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

Serial.printin(topic);

Serial.print("Message:");

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

{
s= payload[i];
Serial.write(s);
}
}
void loop(void)
client.loop();

i
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Output:

|

no o Tall IZ room %
load:0x40078000, len: 9280
load:0x40080400, len: 5848

entry 0x40080698

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

connected

etz Jun & 2016 00:22:57

rst:0xl (POWERCN_RESET) ,boot:0x13 (SPI_FAST FLASH BCCT)
configsip: 0, SPIWP:0xee

clk drv:0x00,qg_drv:0x00,d drv:0x00,c50 drv:i0x00,hd drv:0x00,wp_drv:0x00
mode :DIC, clock div:1l

load:0x3fff0018, 1en: 4

load:0x3fff001c, len: 928

ho 0 tail 12 room 4

load:0x40078000, len: 9280

load:0x40080400, len: 5848

entry 0x40080638

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

rst:0x1l (POWERCN RESET),boot:0x13 (SPI_FAST FLASH BOCT)
configsip: 0, SPIWP:0xee

clk drv:0x00,qg drv:0x00,d drv:0x00,c50 drv:i0x00,hd drv:0x00,wp_drv:0x00
mode : DIC, clock div:l

load: 0x3f£ff0018, 1en: 4

load: 0x3fff001c, 1en: 928

ho 0 tail 12 room 4

load:0x40078000, len: 9280

load:0x40080400, len: 5848

entry 0x40080698

...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
JSON

Aim:
To interface Wi-Fi module with ESP32 to send data to server using RDL ESP32 Development
board.

Description:
Interfacing Wi-Fi module to send data to the server using ESP32microcontroller.

Hardware required:
ESP32-Microcontroller development board.
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Procedure:
Connect the USB cable to the ESP32 development board.

Open Arduino IDE .Select DOIT ESP32 DEVKIT V1in boards and select COM port.
Verify the program 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.

a oL

Program:

/*

* 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 */

char ssid[] = "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.printin();
Serial.printin();
Serial.print("Connecting to ");
Serial.printin(ssid);
[* Explicitly setthe 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(™.");
k

Serial.printin(*);
Serial.printin("WiFi connected");
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Serial.printin("IP address: ");
Serial.printin(WiFi. locallP());

}

int value = 0;
void loop(void)
{

String url="/VVCET/post/postgastempinsert.php?";
String jason_string="";
char cmd=0;
while(cmd!=13)
{
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 (esp32client.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" +
"Accept: *" +"/" +"\r\n" +
"Content-Length: " + jason_string.length() +"\r\n" +
"Content-Type: application/json\r\n" +
"\\n" + jason_string
+"\r\n");
unsigned long timeout = millis();
while (esp32client.available() == 0) {
if (millis() - timeout > 5000) {
Serial.printin(">>> Client Timeout !");
esp32client.stop();
return;

¥
¥

/* Read all the lines of the reply from server and print them to Serial */
while(esp32client.available()){
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String line = esp32client.readStringU ntil('\r);
Serial.print(line);

}

Serial.printin();

}

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

Deomrz L ee EET TS = TSSO s e ... o
|{ llgasll:ll4oll , lltempll :II7OII }

IoaEQIURSUU/EUUT, I8N 9280
load:0x40080400,1len: 5848
entry O0x40080698

Connecting to Dhanyva

WiFi connected

IF address:

152.168.43.201

connecting to iotpi.in

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

Date: Thu, 07 Feb 2019 092:33:13 GMT
Server: Apache

X-Powered-By: PHP/7.1.18

Vary: Rocept-Encoding,User-Lgent
Connection: close

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

wvalues inserted

connecting to iotpi.in

Regquesting URL:/VCETI/post/postgastempinsert.php?
»»» Client Timsout !

connecting to iotpi.in

Reguesting URL:/VCET/post/postgastemnpinsert.php?
HTTP/1.1 200 OK

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

Server: Apache

¥-Powered-By: PHP/7.1.18

Vary: Accept-Encoding,User—-Agent

Connection: close

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

wvalues inserted

Autoscroll

2. Enter iotpi.in/\VVCET/post/postportal. html in your browser.
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M (nosubject) X | P2 Inbox(2)-r x | @9 CloudMQTT X | G esp8266pc X | (@) ESP8266:H X | oP cPanel-M= X | P cPanelfile! X | P cPanel logi X

< C @ Not secure | iotpiin/VCET/post/postportal.html

i Apps I I &)

RDL Technologies Pvt. Ltd.

LED Blinking, Gas and Temparture Monitoring

Temperature
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EXPERIMENTNO 14

FTP

Aim:

To interface wifi module and access the data using RDL ESP32 Development board.
Description:

Interfacing wifi module to access the data 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 V1in boards and select COM port.
3. Verify the program and upload it.
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Program:

#include <SD.h>

#include <SPI.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[]="i love my INDIA";

[* size of data string */

int clientCount = sizeof(clientBuf);

[* change to your server */

[* IPAddress server(1, 2, 3,4); */
WiFiClient client;

WIiFIClient 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.printin(*);
Serial.printin("WiFi connected");
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP());
Serial.printin(F("Ready. Press for r");

¥

void loop(void)

byte inChar;

inChar = Serial.read();

if(inChar == 'f")

{
if(doFTP()) Serial.printih(F("FTP OK™");
else Serial.printin(F("FTP FAIL"));

}

}
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byte doFTP()

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

}

else

{

return O;

}
if('eRcv()) return O;

Serial.printin(F("Command connection failed™));

client.printin(F("USER  xxxxxxx"));
if('eRcv()) return O;

client.printin(F("PASS xxxx@13xx5"));
if('eRcv()) return 0;
client.printin(F("SYST™);
if('eRcv()) return O;
client.printin(F("Type 1);
if('eRcv()) return O;
client.printin(F("PASV"));
if('eRcv()) return 0;
char *tStr = strtok(outBuf,"(,");
int array_pasv[6];
for (int 1=0;1<6; i++) {
tStr = striok(NULL,"(;");
array_pasv[i] = atoi(tStr);
if(tStr == NULL)
{
Serial.printin(F("Bad PASV Answer™));
¥
}

unsigned int hiPort,loPort;

hiPort = array_pasv[4] << 8;

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"));

else {

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

return 0,

}

#ifdef FTPWRITE

client.print(F("STOR "));
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client.printin(fileName);
#else
client.print(F("RETR "));
client.printin(filkName);
#endif
if('eRcv())
{
dclient.stop();
return O;
}
#ifdef FTPWRITE
Serial.printin(F("Writing™));
if(clientCount > 0) dclient.write(clientB uf 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 O;
client.printin(F("QUIT"));

if('eRcv()) return O;

client.stop();

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

return 1;

}
byte eRcv()

{
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++;
outBuf[outCount] =0;

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

¥

return 1;

¥
void efail()

{
byte thisByte =0;
client.printin(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.

Cwr TEETEEE R

IOEUTUXSTITUUIC, I8nT S
ho 0 tail 12 room 4
load:0x40078000,1len: 9280
load:0x40080400,1len: 5848
entry 0x40080698

WiFi connected

IP address:

182.168.43.201

Ready. Press f or r

5D opened

Command connected

220-———————— Welcome to Pure-FIPd [priwvsep] [TL5] -—-—————---
220-You are user number 7 of 500 allowed.

220-Local time iz now 00:22. Server port: 21.

220-Thi=z 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: L&

200 TYPE is now 8-bit binary

227 Entering Passive Mode (166,62,1,1,186,84)

Data port: 50260

Data connected

150 Accepted data connection

Writing

Data disconnected

226-File successfully transferred

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

221 Logout.

Command disconnected

5D closed

FTF COK

| n

] iitoscroll
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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.

&« 3 (@ MNotsecure | ftpy//kanwal.varmatrix.com

Papps [
Index of /
Name Size Date Modified

L] 12345 txt 17B 8/22/18. 9:44-:00 AM
| ] 15_618A csv 5B T/6/18, 5:30:00 AM
] IMG1.jpg 60.9 kB T/23/18. 5:30-:00 AM

Mo6FOTAY 1/24/19, 5:58:00 AM

aspiration’ 5/18/18, 5:30:00 AM
] Ik toet 187 B 8/22/18, 2:17-:00 AM
] rdltxt 15B 2/8/19. 5:32:00 AM

test 11/29/18, 6:04:00 AM
| ] testtxt 187 B 8/22/18. 7:33:00 AM
| ] testl txt 25kB 8/5/18, 5:30:00 AM
] testStxt 0B 8/22/18. 7:31-:00 AM
| ] test7 tmt 34B 8/22/18, 2:06:00 AM
| ] testRDL1.TXT 13B 1/1/19, 6:39:00 AM
| ] testabe.tet 36B 1/1/19, 6:36:00 AM
| ] testkan] txt 17B 8/22/18, 2:31:00 AM

3. The contents in the folder are given below.

& C  ® Notsecure | ftp://kanwalvarmatrix.com/rdl.txt

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.

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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Fo) sketch_febO4c | Arduino 1.8.5

File| Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0
Open Recent 4
Sketchbook r
Examples A
Close Ctrls W Stepper '
Save Ctrl+5 Temboo '
Save As..  CrleShiftsS EENRER) 4
Page Setup  Ctrle Shift+P Examples for DOIT ESP32 DEVKIT V1
Print CtrleP ArduinoOTA BasicOTA
BluetoothSerial OTAWebUpdater
Preferences  Ctrl+ Comma DNSServer
Quit Cirl+Q EEPROM
ESP32
ESP32 Async UDP

ESP32 Azure IoT Arduino
ESP32 BLE Arduino
ESPmMDNS

FFat

HTTPClient
HTTPUpdate
NetBIOS
Preferences
SD(esp32)
SD_MMC
SimpleBLE

SPI

SPIFFS

Ticker

3. The following code should load

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

const char* host = "esp32";

const char* ssid = "****"" // enter your WiFi SSID

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

* Login page

*/

const char* loginindex =

"<form name="loginForm'>"

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

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

"<pr>" "<br>" "</tr>"

et

"<td>Username:</td>"

"<td><input type="text' size=25 name="userid'><br></td>"

www.researchdesignlab.com 60



http://www.researchdesignlab.com/

ESP32 IoT Development Kit

<>t t<br>" "<br>"
<tr>"
"<td>Password:</td>" "<td><input type='Password' size=25 name="pwd'><br></td>"
"<pr>" "<br>" "</tr>"
s
"<td><input type="submit’ onclick="check(this.form)" value="Login'></td>" "</tr>"
"</table>"
"</form>"
"'<script>"
"function check(form)"
ng
"if(form.userid.value=="admin’ && form.pwd.value=="admin")" /[You can
assign your user 1D Password here
ngn
"window.open('/serverindex’)"
i
"else™
ng
" alert('Error Password or Username')/*displays error message*/"
iy
i

"</script>"

/*
* Server Index Page
*/

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.addEventL istener(‘progress’, function(evt) {"
"if (evt.lengthComputable) {"
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"var per = evt.loaded / evt.total;"

"$('#prg’).html('progress: '+ Math.round(per*100) +'%");"
2y

"}, false);"

"return xhr;"

o

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

"error: function (a, b, c) {"
3y

i

b

"</script>"

/*

* setup function

*/

void setup(void) {

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

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

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

Serial.begin(115200);

/I Connect to WiFi network
WiFi.begin(ssid, password);
Serial.printin(*");

/I Wait for connection

while (WiFi.status() '= WL_CONNECTED) {
delay(500);
Serial.print(™.");

Serial.printin("";
Serial.print("Connected to ");
Serial.printin(ssid);
Serial.print("IP address: ");
Serial.printin(WiFi.locallP());

[*use mdns for host name resolution*/
it ('"MDNS.begin(host)) { //http://esp32.local
Serial.printin("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, []1() {
server.sendHeader(""Connection”, "close");
server.send(200, "text/html”, loginindex);
b

server.on("/serverindex”, HTTP_GET, []() {

server.sendHeader(""*Connection”, "close");
server.send(200, "text/html”, serverindex);

b
server.on("/update”, HTTP_POST,[]() {

server.sendHeader(""Connection”, "close");
server.send(200, "text/plain”, (Update.hasError()) ? "FAIL" : "OK");
ESP.restart();
300 {
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);

}
} else if (upload.status == UPLOAD_FILE_WRITE) {

if (Update .write(upload.buf, upload.currentSize) != upload.currentSize) {
Update .printError(Serial);

}
} 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);
Yelse {
Update.printError(Serial);
}
}
b
server.begin();

¥

void loop(void) {
server.handleClient();

/I use this section to write your new code which needs to run continuously.
digitalwWrite(5,HIGH);

delay(1000);

digitalWrite(5,LOW);

delay(1000);

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.
6. 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.

Connected to J7 pro

mDNS responder started

Mpdate: LED WEB UFDATER.ino.doitESP32devkitVl.bin
[Update Success: TEZ2e24

Rebooting. ..
ets Jun § 2016 00:22:57

rst:0xc (SW_CPFU _RESET),boot:0x13 (SPI_FAST FLASH BCOT)

configsip: 0, SPIWP:0Oxee

clk drv:0x00,qg drv:0x00,d drv:0x00,c30 drv:0x00,hd drv:0x00,wp drv:0x00
mode :DIC, clock diwv:1l

load:0x3££f£0018, 1len: 4

load:0x3£f£ff001c, len: 928

lho 0 tail 12 room 4

1load: 0x40078000, len: 9280

load: 0x40080400, len: 5848

entry O0x40080698

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
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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/serverindex

Choose File | MNo file chosen Update

progress: (1%

Preparing the sketch:
1. Write asimple 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.

File Edit [Sketch| Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U

leg) LED_WEB_UPDATER | Arduino 1.8.5

Upload Using Programmer  Ctrl+Shift+U

$#incluyl

Export compiled Binary Ctrl+Alt+5

#incluy

Show Sketch Folder Ctrl+K
const Include Library 4
sonat Add File...
const -

Sfwariabls to blink without delay:
const int led = 4;

unsigned long previousMillis = 0; S/ will store last time LED was updated
const long interwval = 1000; S interval at which to blink (milliseconds)
int ledState = LOW: // ledState used to set the LED
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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.

LED_WEB_UPDAT LED_WEB_UPDAT
ER ER.ino.doitESP32
devkitVl

6. Inbrowser on ESP32 OTA Web Updater page , click on cho0Se file button
7. Select .bin file and click Update.
8. Code will be successfully uploaded.

c A Mot secure | 192.168.43.144/serverindex

Choose File | LED_WEB_UP...vkitV'1.bin| Update |

progress: 100%
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