Directions to install the ESP32 board on Arduino IDE

Installing the ESP32 Board in Arduino IDE

Biomedical Interfacing Kit

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

i) EdR Sketch ook Help

New Ctrl+N

Open... Ctrl+0

Open Recent >
Sketchbook >
Examples >
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P

Print Ctrl+P
I Preferences  Ctrl+Comma I
Quit Ctrl+Q

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\Support\Documents\Arduino

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

Interface scale: Automatic | 100 3 % (requires restart of Arduino)

Theme: Default theme | (requires restart of Arduino)

Show verbose output during: [] compilation [ ] upload

Compiler warnings: None

[[] Display line numbers [[] Enable Code Folding

Verify code after upload [[] Use external editor

Check for updates on startup Save when verifying or uploading

[] Use accessibility features

Browse

Additional Boards Manager URLsI https://dl.espresslf.com/dl/package_espSZ_index.json|

| (=i

cal\Arduino 15\preferences. txt
nning)

I OK I Cancel
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Biomedical Interfacing Kit

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

File Edit Sketchi Tools §Help

Auto Format
Archive Sketch
Fix Encoding & Reload

Serial Monitor

Code_Test

Serial Plotter

WiFi101 Firmware Updater

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

| Board: "Arduino/Genuino Uno®

. Port
/1 Toad 1 o int
#1nclude
el Programmer: "AVRISP mkil”
rFlllC LUl

Burn Bootloader

Boards Manager... ||

-

Arduino AVR Boards

Arduino Yin

Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

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

Systems*:

@ Boards Manager

Type Al

esp32

I esp32 I
by Espressif Systems

Boards included in this package:

More Info

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32,

:

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

Downloading tools (2/3). Downloaded 6,34 1kb of 125,747kb.

Cancel

& Boards Manager

~ | |esp32

esp32

by Espressif Systems version 1.0.6 INSTALLED
Boards included in this package:

More Info

Select version Install

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.

Remove

Close
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Biomedical Interfacing Kit

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
skl -dacl 2y Fix Encoding & Reload
1 void s{ Serial Monitor
2 // P Serial Plotter afice:
sy WiFi101 Firmware Updater
Board: "DOIT ESP32 DEVKIT V1" A
5 void 1 Flash Frequency: “80MHz" Adafruit ESP32 Feather
7 // p Upload Speed: “921600" NodeMCU-325
: Core Debug Level: "None” MH ET LIVE ESP32DevKIT
S } Port: "COM4" MH ET LIVE ESP32MiniKit
Get Board Info ESP32vn loT Uno
DOIT ESP32 DEVKITV1 |

Programmer: “AVRISP mkill®

Burn Bootloader

OLIMEX ESP32-EVB
OLIMEX ESP32-GATEWAY
ThaiEasyElec's ESPino32
M5Stack-Core-ESP32
Heltec_WIFI_Kit_32
Heltec_WIFI_LoRa_32
ESPectro32
Microduino-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

ch Tools Help

File Edit Sk

0 Format
Archive Sketch
Blink_sketch Fix Encoding & Reload
1 Senal Monitor Ctrl+Shift+M
- Serial Plotter Ctrl+Shift+L

WiFi101 Firmware Updater

Board: "DOIT ESP32 DEVKIT V1" >
5// 1€ Flash Frequency: "80MHz" >N 23

Upload Speed: “921600" >
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Biomedical Interfacing Kit

Step 3: Open the following example under File > Examples > WiFi (ESP32) >

WiFiScan

@ sketch_dec12a | Arduino 1.85
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl-0

Open Recent

Sketchbook

Examples A rce

Close Ctrl=W ESP32 2

Save Ctrl=S ESP32 BLE Arduino >

SoveAs.  CtrleShiftsS it 2
HTTPClient »

Page Setup  Ctrl+Shift+P Preferences >

Print Ctrl+P SD(esp32) ,peatedly
SD_MMC >

Preferences  Ctrl+Comma
SimpleBLE >

Quit Ctrl+Q SPIFFS »
Update >
WiFi i ETH_LANST20
WiFiClientSecure 3 ETH_TLK110
Examples from Custom Libraries SimpleWiFiServer
Adafruit 1L19341 1 WiFiBlueToothSwitch
Adafruit NeoPixel 1 WiFiClient
Adafruit SSD1306 1 WiFiClientBasic
ArduinoJson 1 WiFiClientEvents
DallasTemperature 1 WiFiClientStaticlP
DHT sensor library 3 WiFilPvb
Embedis 3 WiFiMulti
ESP Async UDP :l WiFiScan I

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

Step 5: Press the Upload button in the Arduino IDE. Wait a few seconds while the code

compiles and uploads to your board.

File ketch Tools Help

#include "WiFi
void setup()
2 1
Serial.begin(115200):
// Set WiFi to station mode and disconnect from an AP if it was previousl

www.researchdesignlab.com
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@ Biomedical Interfacing Kit

If everything went as expected, you should see a “Done uploading.” message.

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:

& coms - O X
| Send

scan done

2 networks found

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

scan start

scan done

networks found

: MEO-6G20B4B (—-48)*
: MEO-WiFi (-49)

N =N

[ Autoscroll BothNL&ACR « | | 115200 baud Clear output

NOTE: Before uploading any codes to the Biomedical Interfacing Kit,
make settings.

1. Make UART SELECT 3, 4 as HIGH and 1, 2 as LOW.
. Make RTS, DTR, CTS as HIGH.
3. To use RS232, make the UART SELECT 1, 2 as HIGH and 3, 4 as
LOW.
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Biomedical Interfacing Kit

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_marl1a | Arduino 1.8.19
File Edit Sketch Tools Help

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

void 55 Export compiled Binary  Ctrl+AltsS
4

Manage Libraries... Ctrl+Shift+

Show Sketch Folder Ctrl+K
t Include Library i Add.ZIP Library..

Add File... Arduino libraries

Bridge

) 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 x
Type |All ~ | Topic |al VI rtciib I
- DS3231

kert

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

More info

RTClib

by Adafruit Version 2.0.2 INSTALLED
A fork of Jeelab's fantastic RTC library Works with DS1307, DS3231, PCF8523, PCF8563 on multiple architectures

I Select version Install I

RTCLib by NeiroN

DS1302, DS1307, DS3231, PCF8583, PCF8563, RTC_Millis Real Time Clock modules easy.
nd memory storage if present. Includes DateTime class imp ation and its i

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.

www.researchdesignlab.com 6|Page




Biomedical Interfacing Kit

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.

& (6 & github.com/adafruit/RTClib

O Product Team Enterprise Explore Marketplace Pricing Search

EH adafruit / RTClib ' Public 2 Not

<> Code @ lssues 11 % Pull requests 10 (® Actions 3 Projects @ Security |~ Insights

¥ master ~ ¥ 3 branches 37 tags Go to file Code ~

e evaherrada Bump to 2.0.2 B Clone ®
HTTPS GitHub CL

BB .github Cl: run Doxygen on the src directo https://github.com/adafruit/RTClib. git Lg]

B examples misc fixes Use Git or checkout with SVN using the web URL.

BB sc Add one missing ‘const’
&) Open with GitHub Desktop

O .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
vold sg Export compiled Binary Ctrl+Alt+S

// pu
Show Sketch Folder Ctrl+K
} Include Library J 4
! Add File... ‘ Manage Libraries... Ctrl+Shift+|
// put your main code here, to run repeate| Add ZIP Library...
} Arduino libraries

Bridge
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Biomedical Interfacing Kit

Step 3: Select the library you would like to add. Go to the .zip file's downloaded
location and open it.

o

@ Select a zip file or a folder containing the library you'd like to add

Lookin: |- Downloads

. Modbus

e ModbusGateway (1)

S - < :

£ arduino-1.8.19-windows
2 CDM212364_Setup

¢ Documentation 2021

Recent Items

. ¢ MODBUS Protocol Testing Tool
Desktop ¢ Modbus
¢ ModbusGateway (1)
¢ ModbusGateway
= £ png2jpg (1)
Document ts £ png2ipg
£ Python_script (1) (1)
Q ¢ Python_script (1)

14!" RTClib-master

£ Uhfrfidser_1_0_0_7-20211218T072355Z-001

File name: RTClib-master.zip

Files of type: | Z1P files or folders

Libraries Link

Keypad Library (Keypad.h)
SD Card Libraries
(FS.h)
(SD.h)
(SPLh)

OLED Display (Adafruit_GFX.h)

(Adafruit_SSD1327.h)

RTC Libraries (RTClib.h)
SPO2 Libraries

Body Temperature Libraries (Adafruit MLX90614.h)

www.researchdesignlab.com

(MAX30100_PulseOximeter.h)

Download

Download
Download
Download
Download
Download

Download
Download
Download
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Biomedical Interfacing Kit

EXPERIMENT NO 1
Blinking an LED

Aim:
Interfacing LED’s with Biomedical Interfacing Kit.

Description:

To learn how to programme an Biomedical Interfacing Kit to blink an LED by
connecting an LED’S to its digital pins.

Hardware Requirement:
Biomedical Interfacing Kit and FRC cable.

RDL Technologies®
Connected Intelligence
www.rditech.in
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Procedure:

1. Connect P2 port and LED port using FRC cable as shown above fig.

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.

Connect P2 to LED
Port

www.researchdesignlab.com
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Biomedical Interfacing Kit

5. Now you can see the LED blink on the Biomedical Interfacing Kit.

Program:

const int L1=23, L2=22, L3=21, L4=19, L5=18, Leo=5, L7=17,

L8=16; //initializing LED pins

void setup ()

{Serial.begin(115200) ;

pinMode (L1, OUTPUT); // Set all Port P2 pins as output

pinMode (L2, OUTPUT)

pinMode (L3, OUTPUT)

pinMode (L4, OUTPUT) ;

pinMode (L5, OUTPUT) ;
)
)
)

’

4

4

pinMode (L6, OUTPUT
pinMode (L7, OUTPUT
pinMode (L8, OUTPUT
}

14

14

-

void loop ()
{

digitalWrite (L1, HIGH);
digitalWrite (L2, HIGH);
digitalWrite (L3, HIGH);
digitalWrite (L4, HIGH);
digitalWrite (L5, HIGH);
digitalWrite (L6, HIGH);
digitalWrite (L7, HIGH);
digitalWrite (L8, HIGH);
delay (1000);
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 (1000);

}
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Biomedical Interfacing Kit

EXPERIMENT NO 2
Seven Segment Displays

Aim:
Interfacing Seven Segment Display with Biomedical Interfacing Kit.

Description:
To display numbers in Seven Segment Display.

Hardware Requirement:
Biomedical Interfacing Kit and FRC cable.

Connect P2 to DATA
port.

RDL Technologies®

Connected Intelligence
www.rdltech.in

Connect P3 to
SELECT port.

Procedure:

1. Connect P2 port with DATA port and connect P3 port with SELECT 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.
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Biomedical Interfacing Kit

5. Now you can see that number starts displaying on the seven segments on the
Biomedical Interfacing Kit.

Program:

const int sell=25, sel2=26, sel3=4, seld4=2; //initializing
selection pins -Port P3

const int a=16 ,b=17, c=5, d=18, e=19, f=21, g=22, dp=23;
//initializing data pins -Port P2

void setup ()

{

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

pinMode (sel3, OUTPUT) ;

pinMode (seld4, OUTPUT) ;

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

digitalWrite (sel2, LOW) ;

digitalWrite (sel3, LOW) ;

digitalWrite (seld, LOW) ;

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

pinMode (b, OUTPUT) ;
pinMode (¢, OUTPUT) ;
pinMode (d, OUTPUT) ;
pinMode (e, OUTPUT) ;
) ;
) ;
T

4

14

pinMode (£, OUTPUT
pinMode (g, OUTPUT
pinMode (dp, OUTPU
delay (100) ;
}
void loop ()
{
// print 0
digitalWrite
digitalWrite
digitalWrite (c
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000);
// print 1
digitalWrite (a,HIGH) ;
digitalWrite (b, LOW) ;
digitalWrite (c, LOW) ;
digitalWrite (d,HIGH
(
(
(
(

14

o~ o e~ o~

)

a, LoOw
b, LOW

LOW
d Low

ow) ;
ow) ;

4

);
);
) ;
);
e, LOW) ;
£,LOW) ;

H

W

g,HIG
dp, LO

o~ o~ o~~~ o~ o~ —~

)
)i

4

4

) ;
digitalWrite (e, HIGH) ;
digitalWrite (f,HIGH);
digitalWrite (g,HIGH) ;
H

digitalWrite (dp,HIGH) ;
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Biomedical Interfacing Kit

delay (2000);

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

// print 3
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000);

a, LOW)
b, LOW)
c, LOW)
d, LOW)
e, HIGH
f,HIGH
g, LOW) ;
dp, LOW) ;

.
4
.
4

4

4

) 7
)

~ o~ o~~~ o~~~

// print 4
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000);

// print 5
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000);

// print 6
digitalWrite (a, LOW)
digitalWrite (b, HIGH
digitalWrite (c, LOW)

( )
( )

a,HIGH);
b, LOW) ;
c, LOW) ;
d,HIGH) ;
e,HIGH);
£, LOW) ;
g, LOW) ;
dp, LOW) ;

~ o~~~ o~~~ —~

a, LOW) ;
b, HIGH) ;
c, LOW) ;
d, LOW) ;
e,HIGH) ;
£, LOW) ;
g, LOW) ;
dp/LOW);

~ o~~~ o~~~ —~

) ;

14

4

digitalWrite (d, LOW
digitalWrite (e, LOW

14
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Biomedical Interfacing Kit

digitalWrite (£, LOW) ;
digitalWrite (g, LOW) ;
digitalWrite (dp, LOW) ;
delay (2000);

// print 7
digitalWrite (a, LOW) ;
digitalWrite (b, LOW) ;
digitalWrite (c, LOW) ;

digitalWrite (d,HIGH) ;

(

(

(

(

);
digitalWrite (e, HIGH) ;
digitalWrite (f,HIGH) ;
digitalWrite (g, HIGH) ;

digitalWrite (dp, HIGH
delay (2000) ;

) 7

// print 8
digitalWrite
digitalWrite
digitalWrite (c
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000) ;
// print 9
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
delay (2000);

a, LOW) ;
b, LOW) ;
LOW) ;
d LOW) ;
e, LOW) ;
) ;
) ;
W

4
14
4

14

f, LOW
g, LOW
dp, LO

4

~ o~ o~~~ o~ o~ —~

) 7

a, Low) ;
b, LOW) ;
c,LOW) ;
d, LOW) ;
e,HIGH) ;
£, LOW) ;
g, LOW) ;
dp, LOW

~ o~~~ o~~~ —~
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Biomedical Interfacing Kit

EXPERIMENT NO 3
Hex Keypad

Aim:

To interface 4x4 Hex Keypad with Biomedical Interfacing Kit.

Description:
To display the pressed key on the serial monitor.

Hardware Required:

Biomedical Interfacing Kit and FRC Cable.

RDL Technologies®
Connected Intelligence

www.rditech.in

Connect P2 to the
Keypad Port as
shown in the fig.

Procedure:

1. Connect P2 port and Keypad port using FRC cable as shown above.
. 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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Biomedical Interfacing Kit

Program:

#include <Keypad.h>

char keys([4][4]={

{'l'l'2'1'3'1'4'}1{'5'1'6'1'7'1'8‘}1{‘9‘1‘O'I'A'I'B'}I{'C'I'D'

,'E','"F'}}; //defining characters of 4X4 Key Matrix

byte rowPin[4]1={16,17,5,18}; //declaring the rows and column

pins (Port P2)

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

//byte rowPin[4]={34,35,32,33}; //declaring the rows and

column pins (Port P2)

//byte colPin[4]={36,39,25,26};

Keypad keypad=Keypad (makeKeymap (keys), rowPin,colPin,4,4); //

Creating 4X4 Keypad Matrix

void setup()

{

Serial.begin(115200);
pinMode (16, INPUT);

)

pinMode (17, INPUT):;
pinMode (5, INPUT) ;
pinMode (18, INPUT);
pinMode (19, INPUT):;
pinMode (21, INPUT);
pinMode (23, INPUT);
pinMode (22, INPUT):;

}

void loop ()

{

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

if (pressed)

{

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

}

delay (500) ;

}
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Biomedical Interfacing Kit

Output:

& comzs — O ®

| Send

Eey pressed
Eey pressed =
Key pressed =
Key pressed =
KEey pressed =
Key pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =
Eey pressed =

L7 N e N Y N = O e N T Y ' TR Y- Y BY Oy P T O Y =

Key pressed =

v

Autoscroll [] Show timestamp Mewline w | 115200 baud - Clear output
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EXPERIMENT NO 4
RTC (Real Time Clock)
Aim:
Interfacing Real Time Clock module with Biomedical Interfacing Kit.

Description:

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

Hardware required:
Biomedical Interfacing Kit and RTC Battery.

RDL Technologies®

Connected Intelligence
www.rditech.in

A Z
L\

|
[
[

=r i jle

L

Make 12C Pins ON
Procedure:

1. Connect the USB cable to the board.

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

www.researchdesignlab.com
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Biomedical Interfacing Kit

3. Write the program, verify and Upload it.
4. Open the serial monitor to observe the output.

Program:

#include "Wire.h"

#define DS1307 I2C ADDRESS 0x68

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

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

}

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

return( (val/1l6*10) + (val%sle) );

}
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);

}
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 I2C 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 (decToBecd (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 I2C ADDRESS) ;

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

delay (100);

Wire.requestFrom(DS1307 I2C ADDRESS, 7);

// request seven bytes of data from DS1307 starting from
register 00h
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Biomedical Interfacing Kit

*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());

*yvear = bcdToDec (Wire.read())
Wire.endTransmission () ;

}

void displayTime () {

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

// 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(":");

1f (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.println ("Monday") ;
break;

case 3:

Serial.println ("Tuesday");
break;

case 4:

Serial.println ("Wednesday");
break;

case bH:

year;

www.researchdesignlab.com
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Serial.println ("Thursday");
break;
case 6:
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

}

Output:

) comzs — | ¥

Send

12:50:05 22/3/21 Day of week: Monday
12:50:06 22/3/21 Day of week: Monday
12:50:07 22/3/21 Day of week: Monday
12:50:08 22/3/21 Day of week: Monday
12:50:08 22/3/21 Day of week: Monday
|12:50:11 22/3/2]1 Day of week: Monday
112:50:12 22/3/2]1 Day of week: Monday
12:50:13 22/3/21 Day of week: Monday
12:50:14 22/3/21 Day of week: Monday

Autoscroll [] Show timestamp Mewline i

{ e Clear output
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EXPERIMENT NO 5

SD Card
Aim:
Interfacing SD card with Biomedical Interafcing Kit to list the directories stored in
memory card.
Description:

To read the stored directories in SD card using Biomedical Interfacing Kit.

Hardware required:
ESP32-Microcontroller Development board and SD Card.

R P 2> OIPOETS /S0 Lo CO—

RDL Technologies®

Connected Intelligence
www.rditech.in

Cc3

2
4X4 KEY MATRIX

Make SPI1 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.
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4. Write the program, verify and Upload it.
5. Open the serial monitor to observe the output.
Program:

#include "FS.h"
#include "SD.h"
#include "SPI.h"

void listDir (fs::FS &fs, const char * dirname, uint8 t
levels) {
Serial.printf ("Listing directory: %s\n", dirname);

File root = fs.open(dirname) ;
if(!root) {
Serial.println("Failed to open directory");
return;
}
if(!root.isDirectory()) {
Serial.println("Not a directory");
return;
}
File file = root.openNextFile();

while (file) {
if(file.isDirectory()) {
Serial.print(" DIR : ");
Serial.println(file.name());
if (levels) {
listDir(fs, file.path(), levels -1);
}
} else {
Serial.print (" FILE: "
Serial.print (file.name (
Serial.print (" SIZE: "
Serial.println(file.siz

) 7
))
) 7
e());
}

file = root.openNextFile();
}

void createDir(fs::FS &fs, const char * path) {
Serial.printf ("Creating Dir: %s\n", path);
if (fs.mkdir (path)) {
Serial.println("Dir created");
} else {
Serial.println ("mkdir failed");
}
}

void removeDir (fs::FS &fs, const char * path) {
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Serial.printf ("Removing Dir: %s\n", path);
if(fs.rmdir (path)) {
Serial.println("Dir removed");
} else {
Serial.println("rmdir failed");
}
}

void readFile(fs::FS &fs, const char * path

) {
Serial.printf ("Reading file: %s\n", path);

14

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());

}

file.close () ;

}
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(lfile) {
Serial.println("Failed to open file for writing");
return;

}

if(file.print (message)) {

Serial.println("File written");
} else {

Serial.println("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.println("Failed to open file for appending");
return;

}

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

Serial.println ("Append failed");
}
file.close();

}

void renameFile (fs::FS &fs, const char * pathl, const char *
path?2) {
Serial.printf ("Renaming file %s to %$s\n", pathl, path2);
if (fs.rename (pathl, path2)) {
Serial.println("File renamed");
} else {
Serial.println ("Rename failed");
}
}

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

void testFileIO(fs::FS &fs, const char * path) {
File file = fs.open(path);
static uint8 t buf[512];
size t len = 0;
uint32 t start = millis();
uint32 t end = start;
if(file) {
len = file.size();
size_t flen = len;
start = millis{();
while (len) {
size t toRead = len;
if (toRead > 512) {
toRead = 512;
}
file.read (buf, toRead);
len -= toRead;
}
end = millis() - start;
Serial.printf ("%u bytes read for %u ms\n", flen, end);
file.close();
} else {
Serial.println("Failed to open file for reading");

}
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file = fs.open(path, FILE WRITE);

if(lfile) {
Serial.println("Failed to open file for writing");
return;

}

size_t i;

start = millis{();

for (1i=0; 1<2048; i++){
file.write (buf, 512);

}

end = millis() - start;
Serial.printf ("%u bytes written for %u ms\n", 2048 * 512,
end) ;

file.close () ;

}

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

}
uint8 t cardType = SD.cardType();

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

}

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

if (cardType == CARD MMC) {
Serial.println(wMMC");

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

} else i1if(cardType == CARD SDHC) {
Serial.println("SDHC")?

} else {

Serial.println ("UNKNOWN") ;
}

uint64 t cardSize = SD.cardSize() / (1024 * 1024);
Serial.printf ("SD Card Size: %$11uMB\n", cardSize);

listDir(sD, "/", 0);

createDir (SD, "/mydir");

listDir(sD, "/", 0);

removeDir (SD, "/mydir");

listDir(SD, "/", 2);

writeFile (SD, "/hello.txt", "Hello ");
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appendFile (SD, "/hello.txt", "World!\n");

readFile (SD, "/hello.txt");

deleteFile (SD, "/foo.txt");

renameFile (SD, "/hello.txt", "/foo.txt");

readFile (SD, "/foo.txt");

testFileIO(SD, "/test.txt");

Serial.printf ("Total space: %11uMB\n", SD.totalBytes() /
(1024 * 1024));

Serial.printf ("Used space: %11uMB\n", SD.usedBytes() /
(1024 * 1024));
}

void loop () {

Output:

) com2s — | o

| Send

Writing file: /hello.txt A
File written

Lppending to file: /hello.txt
Message appended

Reading file: /hello.txt

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

File deleted

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

Reading file: /foo.txt

Read from file: Hello World!
11048576 bytes read for 2391 ms
:10485T6 bytes written for 2489 ms
Total space: 15185MB

IUsed space: 1MB

L

Autoscroll [_] Show timestamp Mewline ~ | 115200 baud -~ Clear output
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EXPERIMENT NO 6

OLED
Aim:
To Interface OLED Display with Biomedical Interfacing Kit.

Description:

To display message on OLED screen.

Hardware required:
Biomedical Interfacing Kit.

RDL Technologies®

Connected Intelligence
www.rditech.in

: & : T ]
it 1t |

ol

Make 12c Pins ON

Procedure:

1. Connect the USB cable to the board.

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

3. Write the program, verify and Upload it.
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4. Now you can see the output displaying the message on OLED of Biomedical

Interfacing Board.

Program:

#include <Wire.h>
#include <Adafruit GFX.h>
#include <Adafruit SSD1327.h>

#define OLED SDA 21
#define OLED SCL 22

Adafruit SSD1327 display (128,

void setup() {
Serial.begin(9600) ;

Wire.begin (OLED SDA, OLED SCL);

display.begin();

display.clearDisplay();

(
display.setTextColor (SSD1327 WHITE) ;

display.setTextSize (3);
display.setCursor (0, 0);

display.println("Hello, world!");

display.display () ;
}

void loop () {
}

-1);

www.researchdesignlab.com
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EXPERIMENT NO 7

EMG Sensor
Aim:
To Interface EMG (Electromyography) Sensor with Biomedical Interfacing Kit.

Description:
To monitor the Muscle activity in the Serial Plotter.

Hardware required:
Biomedical Interfacing Kit.

54 RDL Technologies®

Connected Intelligence
www.rditech.in

Connect P1 to the port shown in
the above image.
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Procedure:

. Insert the Electrode in the slot given in the board.

. 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.

. Connection of electrodes;

e Green electrode: Place this electrode on the middle of the desired muscle
e Red electrode: Place this electrode at the end of the desired muscle.
e Yellow electrode: Place the last electrode on a bony or non-muscular part of

the body near to the desired muscle.

. Open the serial plotter to observe the output.
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Program:

#define EMG_PIN 39
void setup() {
Serial.begin(9600) ;

}

void loop () {
Serial.println(analogRead (EMG PIN)) ;
}

Output:

& comzs - O ot

30007

Z2400.0 71

leoo.o 7

. 1 f f 1
12548 13774 128598 14024 14148

9600 baud e Send Mewline e
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EXPERIMENT NO 8

ECG Sensor
Aim:
To Interface ECG (Electrocardiogram) Sensor with Biomedical Interfacing Kit.

Description:
To measure the electrical activity of the heart.

Hardware required:
Biomedical Interfacing Kit.

ka RDL Technologies®

Connected Intelligence

www.rditech.in

Connect P1 to the port shown in
the above image.
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Procedure:

1. Insert the Electrode in the slot given in the board.

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. Connection of electrodes;

N

e Green electrode: Place this electrode on the middle of the desired muscle
e Red electrode: Place this electrode at the end of the desired muscle.
e Yellow electrode: Place the last electrode on a bony or non-muscular part of the

body near to the desired muscle.
6. Open the serial plotter to observe the output.
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Program:

#define LO_P 33

#define LO N 32

#define Output 36

void setup () {

// initialize the serial communication:

Serial.begin (9600) ;

pinMode (LO_P, INPUT); // Setup for leads off detection LO +
pinMode (LO N, INPUT); // Setup for leads off detection LO -

}

void loop () {

if((digitalRead(LO _P) == 1) || (digitalRead(LO_N) == 1)) {
Serial.println('!");

}

else{

// send the value of analog input 0:
Serial.println(analogRead (Output)):;

}

//Wait for a bit to keep serial data from saturating
delay (1) ;
}

Output:

@ comzs — [m] *

Z2100.0 7
2000.0
1500.0

1800.0 7

17000 T T T T 1
Z4ZE4 Z43E4 Z44E4 Z4EE4 Z4EE4 24764

9600 baud ~ Send Newline ~
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EXPERIMENT NO 9
Pulse Oximeter and Heart Rate Sensor

Aim:
To Interface Pulse Oximeter and Heart Rate Sensor.

Description:
To monitor the Heart Rate/SpO2.

Hardware required:
Biomedical Interfacing Kit.

RDL Technologies®

Connected Intelligence

www.rditech.in

Place the finger here.
Procedure:

e Connect the USB cable to the board.

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

e Write the program, verify and Upload it.

e Now you can see the output displaying on serial monitor.
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==

Photo- Red and IR
Detector LED’s

Program:

#include <Wire.h>
#include <MAX30100 PulseOximeter.h>

#define REPORTING PERIOD MS 1000

// Create a PulseOximeter object
PulseOximeter pox;

// Time at which the last beat occurred
uint32 t tsLastReport = 0;

// Callback routine is executed when a pulse is detected
void onBeatDetected () {
Serial.println("Beat!");

}

void setup () {
Serial.begin (9600) ;

Serial.print ("Initializing pulse oximeter..");

// Initialize sensor

if (!pox.begin()) {
Serial.println ("FAILED") ;
for(;;)7

} else {

Serial.println ("SUCCESS") ;
}

// Configure sensor to use 7.6mA for LED drive
pox.setIRLedCurrent (MAX30100 LED CURR 7 6MA);
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}

// Register a callback routine
pox.setOnBeatDetectedCallback (onBeatDetected) ;

void loop () {
// Read from the sensor
pox.update () ;

Output:
S conas

1

[

Bear!
Heast Tate
Beat!
Heart rate:r
Beat!
Heazt rate:
Beac!

Heazt Zats:
Beat!

Beat!

Heart rate;
Beat!
Heast Tate:
Bear!

Heart rate:
Baat!

// Grab the updated heart rate and SpO2 levels
if (millis() - tsLastReport > REPORTING PERIOD MS) {

Serial.
Serial.
Serial.
Serial.
Serial.

print ("Heart rate:");
print (pox.getHeartRate());
print ("bpm / SpO2:");
print (pox.getSpO2()) ;
println("s");

tsLastReport = millis{();

v SHbpe

72.51bpm
70, 45kpm

72. lébps

74.57bpm
76.25bps

75. Eébpm

§ Sp0Z:ieh
£ SpoZi &l
£ Sp0di BEY

§ Sp0Zrdeh

§ Sp0ZiPeh

£ SpoZi ek

B Autoscral [ Show tmeiiamg
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EXPERIMENT NO 10

Infrared Temperature Sensor
Aim:
To Interface Infrared Temperature Sensor with Biomedical Interfacing Kit.

Description:
To measure the temperature of the body or object.

Hardware required:

Biomedical Interfacing Kit

RDL Technologies®

Connected Intelligence
www.rditech.in
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Place the finger here
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Procedure:

e Connect the USB cable to the board.

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

e Write the program, verify and Upload it.

e Now you can see the output displaying in the serial monitor.

Porgram:

#include <Wire.h>
#include <Adafruit MLX90614.h>

Adafruit MLX90614 mlx = Adafruit MLX90614();

void setup () {
Serial.begin(9600) ;

Serial.println("Adafruit MLX90614 test");

mlx.begin();

}

void loop () {

Serial.print ("Ambient = "); Serial.print (mlx.readAmbientTempC());

Serial.print ("*C\tObject = "); Serial.print (mlx.readObjectTempC())
Serial.println ("*C");

Serial.print ("Ambient = "); Serial.print (mlx.readAmbientTempF ())

Serial.print ("*F\tObject = "); Serial.print (mlx.readObjectTempF ()):;
Serial.println("*F");

Serial.println();
delay (500);
}
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Output:

@ comzs

Embient = 33.53%C Chbject = 308.55%C
Embient = 82, 35%F Chject = 103.108%F
Embient = 33.59%C Chject = 30.30+%C
Embient = 92.46*%F Chject = 102.90*F
Ambient = 33,509%C Chiject = 30.,23%C
Embient = G2.46%F Chiject = 102.61*F
Embient = 33.63%C Chiject = 30.13%C
Embient = 9Z.53*%F Chiject = 102.43*F
Ambient = 33.65%C Chject = 30.03%C
Ambient = 92.5T*F Chiject = 102.25*%F
Autoscroll [_] Show timestamp
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