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3.12 Introduction to Arduino Shields:

What is Arduino Shields?

Arduino shields are the boards, which are plugged over the Arduino board to expand its
functionalities. There are different varieties of shields used for various tasks, such as Arduino
motor shields, Arduino communication shields, etc.

Shield is defined as the hardware device that can be mounted over the board to increase the
capabilities of the projects. It also makes our work easy. For example, Ethernet shields are used to
connect the Arduino board to the Internet.

The pin position of the shields is similar to the Arduino boards. We can also connect the modules
and sensors to the shields with the help of the connection cable.

Arduino motor shields help us to control the motors with the Arduino board.

Why do we need Shields?

The advantages of using Arduino shields are listed below:

o Itadds new functionalities to the Arduino projects.

o The shields can be attached and detached easily from the Arduino board. It does not require
any complex wiring.

o Itis easy to connect the shields by mounting them over the Arduino board.

o The hardware components on the shields can be easily implemented.

Types of Shields

The popular Arduino shields are listed below:

o Ethernet shield

o Xbee Shield

o Proto shield

o Relay shield

o Motor shield

o LCD shield

o Bluetooth shield

o Capacitive Touchpad Shield
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Let's discuss the shields that are listed above:

Ethernet shield

o The Ethernet shields are used to connect the Arduino board to the Internet. We need to
mount the shield on the top of the specified Arduino board.

o The USB port will play the usual role to upload sketches on the board.

o The latest version of Ethernet shields consists of a micro SD card slot. The micro SD card
slot can be interfaced with the help of the SD card library.

The Ethernet shield is shown below:

o We can also connect another shield on the top of the Ethernet shield. It means that we can
also mount two shields on the top of the Arduino board.

Xbee Shield

o We can communicate wirelessly with the Arduino board by using the Xbee Shield with
Zigbee.

o It reduces the hassle of the cable, which makes Xbee a wireless communication model.

o The Xbee wireless module allows us to communicate outdoor upto 300 feet and indoor
upto 100 feet.

o The Xbee shield is shown below:

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY



CS3691 - EMBEDDED SYSTEMS AND 10T

o It can also be used with different models of Xbee.

Proto shield

o Proto shields are designed for custom circuits.
o We can solder electronic circuits directly on the shield.
o The shield consists of two LED pads, two power lines, and SPI signal pads.

o The IOREF (Input Output voltage REFerence) and GND (Ground) are the two power lines
on the board.

The proto shield is shown below:
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o We can also solder the SMD (Surface Mount Device) ICs on the prototyping area. A
maximum of 24 pins can be integrated onto the SMD area.

Relay shield

o The Arduino digital I/O pins cannot bear the high current due to its voltage and current
limits. The relay shield is used to overcome such situation. It provides a solution for
controlling the devices carrying high current and voltage.

o The shield consists of four relays and four LED indicators.

o Italso provides NO/NC interfaces and a shield form factor for the simple connection to the
Arduino board.

o The LED indicators depicts the ON/OFF condition of each relay.

o The relay used in the structure is of high quality.

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY



CS3691 - EMBEDDED SYSTEMS AND 10T

o The NO (Normally Open), NC (Normally Closed), and COM pins are present on each
relay.

o The relay shield is shown below:

o The applications of the Relay shield include remote control, etc.

Motor shield

o The motor shield helps us to control the motor using the Arduino board.

o It controls the direction and working speed of the motor. We can power the motor shield
either by the external power supply through the input terminal or directly by the Arduino.

o We can also measure the absorption current of each motor with the help of the motor shield.

o The motor shield is based on the L298 chip that can drive a step motor or two DC motors.
L298 chip is a full bridge IC. It also consists of the heat sinker, which increases the
performance of the motor shield.

o It can drive inductive loads, such as solenoids, etc.

o The operating voltage is from 5V to 12V.

The Motor shield is shown below:
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o The applications of the motor shield are intelligent vehicles, micro-robots, etc.

LCD shield

o The keypad of LCD (Liquid Crystal Display) shield includes five buttons called as up,
down, left, right, and select.

o There are 6 push buttons present on the shield that can be used as a custom menu control
panel.

o It consists of the 1602 white characters, which are displayed on the blue backlight LCD.
o The LED present on the board indicates the power ON.

o The five keys present on the board helps us to make the selection on menus and from board
to our project.

The LCD shield is shown below:

o The LCD shield is popularly designed for the classic boards such as Duemilanove, UNO,
etc.

Bluetooth shield

o The Bluetooth shield can be used as a wireless module for transparent serial
communication.

o It includes a serial Bluetooth module. DO and D1 are the serial hardware ports in the
Bluetooth shield, which can be used to communicate with the two serial ports (from DO to
D7) of the Arduino board.

o We can install Groves through the two serial ports of the Bluetooth shield called a Grove
connector. One Grove connector is digital, while the other is analog.

The Bluetooth shield is shown below:
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o The communication distance of the Bluetooth shield is upto 10m at home without any
obstacle in between.

Capacitive Touchpad shield

o It has atouchpad interface that allows to integrate the Arduino board with the touch shield.

o The Capacitive touchpad shield consists of 12 sensitive touch buttons, which includes 3
electrode connections and 9 capacitive touch pads.

o The capacitive shield is shown below:

o The board can work with the logic level of 3.3V or 5V.

o We can establish a connection to the Arduino project by touching the shield.

3.13 Integration of Sensors and Actuators with Arduino:

Sensors

. Basic electronic Device

. Convert a physical quantity/ measurements into electrical signals
. Can be analog or digital

Types of Sensors
Some commonly used sensors :

Temperature
Humidity
Compass
Light
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e« Sound
e Accelerometer

Sensor Interface with Arduino:

Digital Humidity and Temperature Sensor (DHT)
PIN 1,2,3,4 (from left to right)

. PIN 1-3.3V-5V Power supply
. PIN 2- Data

. PIN 3-Null

. PIN 4- Ground

DHT Sensor Library

. Arduino supports a special library for the DHT11 and DHT22 sensors

. Provides function to read the temperature and humidity values from the data pin
dht.readHumidity()

dht.readTemperature()

Connection

. Connect pin 1 of the DHT to the 3.3 V supply pin in the board
. Data pin (pin 2) can be connected to any digital pin, here 12
. Connect pin 4 to the ground (GND) pin of the board

Sketch:
DHT_Sensor

Install the DHT Sensor Library

. Go to sketch -> Include Library -> Manage Library

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY


https://3.bp.blogspot.com/-b3nC5cWoKQI/XLBd1TNlOTI/AAAAAAAAHtU/CgYKVRZ_BGsWIl9CwLR2t-LrejozCG_UACLcBGAs/s1600/m1.JPG

CS3691 - EMBEDDED SYSTEMS AND 10T

Upload Uung Peageammer  Cirie Shéte U

I bpedt complod By (ke ARSS
i’
g Shvow Skrteh Foide Cie K
| inchude Luany A‘ 5
s 1a e L Menage Ut |
f/ pet your malis Code belfe, 10 Mun ze;eclq muw_
2oBine Nemwn
frage
oM
Eepeva
(Darnet
Fumata
O
et
Mowe .«’t; - |
|
. Search for DHT Sensor
. Select the "DHT sensor library™ and install it
#include <DHT.h>; void loop()

DHT dht(8, DHT22);
float humidity;

float temperature;
value

void setup()

{
Serial.begin(9600);
dht.begin();

//Initialize DHT sensor
//Stores humidity value
//Stores temperature

//Read data from the sensor and store it to variables
humidity and temperature

humidity = dht.readHumidity();

temperature= dht.readTemperature();

//Print temperature and humidity values to serial
monitor

Serial.print("Humidity: ");

Serial.print(humidity);

Serial.print("%, Temperature: ");

} Serial.print(temperature);
Serial.printin(" Celsius");
delay(2000); //Delay of 2 seconds

. Connect the board to the PC

Set the port and board type
Verify and upload the code
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e Ldn Sketch Took Help

DHT_SENSOR

finoiude <DNT.h>)

ht () function takes the pin nusber and the DHT sensor :”J P* parammtars, here we are connected at pin 8
DNYT anc (0, DNI22)7 ////7 Intuialioe DNT sensor

//VAriAbLIon
float humidicy; /BLores Mmidity value
AL temperature; //Stores temparature value

| setupl)

|
Sarial . begin(%600);
@t beging))

/Read GAtA from the Aensor and store it to
husidity = dhe, readiiumidity()
temperatures dht, readTesperature():
//PEAnt temperature and humidity velues to serial monitor
Sevial princ(*tusidityl *);
Serial . print(husidiey) )
Serial.princ (™Y, Temperature: *);
Serial print(veamperature) )

VAFIADLAS hunidity And temperature

OutPut

The readings are printed at a delay of 2 seconds as specified by the delay() function
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