Introduction

Arduino is an open-source platform used for building electronics projects. Arduino
consists of both a physical programmable circuit board (often referred to as
a microcontroller) and a piece of software, or IDE (Integrated Development Environment)
that runs on your computer, used to write and upload computer code to the physical board.

The Arduino platform has become quite popular with people just starting out with
electronics, and for good reason. Unlike most previous programmable circuit boards, the
Arduino does not need a separate piece of hardware (called a programmer) in order to load
new code onto the board -- you can simply use a USB cable. Additionally, the Arduino
IDE uses a simplified version of C++, making it easier to learn to program. Finally,
Arduino provides a standard form factor that breaks out the functions of the micro-
controller into a more accessible package.
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This is an Arduino Uno
The Uno is one of the more popular boards in the Arduino family and a great choice for
beginners. We'll talk about what's on it and what it can do later in the tutorial.


http://arduino.cc/
http://en.wikipedia.org/wiki/Microcontroller
http://arduino.cc/en/Main/Software
https://cdn.sparkfun.com/assets/9/1/e/4/8/515b4656ce395f8a38000000.png
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This is a screenshot of the Arduino IDE.

Believe it or not, those 10 lines of code are all you need to blink the on-board LED on your
Arduino. The code might not make perfect sense right now, but, after reading this tutorial
and the many more Arduino tutorials waiting for you on our site, we'll get you up to speed
in no time!


https://cdn.sparkfun.com/assets/a/b/a/f/5/51363844ce395f9922000001.png

What's on the board?

There are many varieties of Arduino boards (explained on the next page) that can be used
for different purposes. Some boards look a bit different from the one below, but most

Arduinos have the majority of these components in common:

Digital Ground
Digital 1/0 Pins (2-13)
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Analog Reference Pin
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External Power Supply

Reset Pin
3.3 Volt Power Pin
5 Volt Power Pin

Ground Pins

Serial Qut (TX)
Serial In (RX)

Reset Button

In-Circuit
Serial Programmer

ATmega328
Microcontroller

Analog In
Pins (0-5)

Arduino Uno Specification

Microcontroller: ATmega328P

Operating Voltage: 5V

Input Voltage (recommended): 7-12V

Input Voltage (limit): 6-20V

Digital 1/0 Pins: 14 (of which 6 provide PWM output)
PWM Digital 1/0O Pins: 6

Analog Input Pins: 6



https://learn.sparkfun.com/tutorials/what-is-an-arduino/the-arduino-family

DC Current per 1/0 Pin: 20 mA

DC current for 3.3V Pin: 50 mA

Flash Memory: 32 KB (ATmega328P) of which 0.5 KB used by bootloader
SRAM: 2 KB (ATmega328P)

EEPROM: 1 KB (ATmega328P)

Clock Speed: 16 MHz

LED BUILTIN: 13

Length: 68.6 mm

Width: 58.4 mm

Weight: 25 g

Input and Output

We know that an arguing Uno R3 includes 14-digital pins which can be used as an input
otherwise output by using the functions like pin Mode (), digital Read(), and digital Write().
These pins can operate with 5V, and every digital pin can give or receive 20mA, & includes
a 20k to 50k ohm pull up resistor. The maximum current on any pin is 40mA which cannot
surpass for avoiding the microcontroller from the damage. Additionally, some of the pins
of an Arduino include specific functions.

Serial Pins

The serial pins of an Arduino board are TX (1) and RX (0) pins and these pins can be used
to transfer the TTL serial data. The connection of these pins can be done with the equivalent
pins of the ATmega8 U2 USB to TTL chip.

External Interrupt Pins
The external interrupt pins of the board are 2 & 3, and these pins can be arranged to activate
an interrupt on a rising otherwise falling edge, a low-value otherwise a modify in value

PWM Pins
The PWM pins of an Arduino are 3, 5, 6, 9, 10, & 11, and gives an output of an 8-bit PWM
with the function analog Write ().

SPI (Serial Peripheral Interface) Pins

The SPI pins are 10, 11, 12, 13 namely SS, MOSI, MISO, SCK, and these will maintain
the SPI communication with the help of the SPI library.

LED Pin


https://www.elprocus.com/serial-peripheral-interface-spi-communication-protocol/

An arguing board is inbuilt with a LED using digital pin-13. Whenever the digital pin is
high, the LED will glow otherwise it will not glow.

TWI (2-Wire Interface) Pins

The TWI pins are SDA or A4, & SCL or A5, which can support the communication of
TWI with the help of Wire library.

AREF (Analog Reference) Pin
An analog reference pin is the reference voltage to the inputs of an analog i/ps using the
function like analog Reference ().

Reset (RST) Pin
This pin brings a low line for resetting the microcontroller, and it is very useful for using
an RST button toward shields which can block the one over the Arduino R3 board.

Communication

The communication protocols of an Arduino Uno include SPI, 12C, and UART serial
communication.

UART

An Arduino Uno uses the two functions like the transmitter digital pinl and the receiver
digital pin0. These pins are mainly used in UART TTL serial communication.

12C

An Arduino UNO board employs SDA pin otherwise A4 pin & A5 pin otherwise SCL pin
Is used for 12C communication with wire library. In this, both the SCL and SDA are CLK
signal and data signal.

SPI Pins

The SPI communication includes MOSI, MISO, and SCK.

MOSI (Pinl1l)
This is the master out slave in the pin, used to transmit the data to the devices

MISO (Pin12)
This pin is a serial CLK, and the CLK pulse will synchronize the transmission of which is
produced by the master.

SCK (Pin13)

The CLK pulse synchronizes data transmission that is generated by the master. Equivalent
pins with the SPI library is employed for the communication of SPI. ICSP (in-circuit serial
programming) headers can be utilized for programming ATmega
microcontroller directly with the boot loader.


https://www.elprocus.com/bipolar-led-driver-circuit-working-application/
https://www.elprocus.com/basics-of-uart-communication-block-diagram-applications/
https://www.elprocus.com/basics-of-uart-communication-block-diagram-applications/
https://www.elprocus.com/transistor-transistor-logic-ttl/
https://www.elprocus.com/i2c-bus-protocol-tutorial-interface-applications/
https://www.elprocus.com/avr-atmega8-microcontroller-architecture-applications/
https://www.elprocus.com/avr-atmega8-microcontroller-architecture-applications/

