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Introduction

Have you ever looked at a gadget and wondered how it works? Maybe it was a
remote-controlled boat, a vending machine, or an electronic toy? Or have you
wanted to create your own robot? Where and how do you start? The Arduino
board can help you find some of the answers to the mysteries of electronics in a
hands-on way.

Arduino system inspires you to create devices that can interact with the world
around you. By using an almost unlimited range of input and output devices,
sensors, indicators, displays, motors, and more, you can program the exact inter-
actions required to create a functional device.

Over the years Arduino has been used as the “brain” in thousands of creative
projects; by sending a set of instructions to the microcontroller on the board.

Microcontroller




You are surrounded by dozens of microcontrollers every day: they are embedded
in timers, thermostats, toys, remote controls, microwave ovens, and even some
toothbrushes. They have been programmed to sense and control activity using
sensors and actuators.

1. Sensors listen to the physical world (input devices). They convert energy
that you give off when you press buttons, or wave your arms, or shout, into
electrical signals. There are many kinds of sensors (e.g. buttons and knobs are
sensors that you touch with your fingers).

2.Actuators take action in the physical world (output devices). They convert
electrical energy back into physical energy, like light and heat and movement.

3.Microcontrollers listen to sensors and talk to actuators (brain). They
decide what to do based on a program that you write.

Microcontrollers and the electronics you attach to them are just the skeleton
that make your projects responsive, but only you can make them beautiful.
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‘ Getting Started

% Get to know your tools

Introduction to the microcontroller board...

1. ATmega microcontroller
The 'brain’ of your board 0 ’—@

2.Analog Input
Pins that use analogRead()

3.GND and 5V Pins
Provide power (5V) and
ground/GND (0V) to the circuit

4.Digital Pins
Pins that use

digitalWrite()
digitalRead() @
—only with PWM

S onL= g
B e = |; { o |
—-_— m
E V=

analogWrite() - g

(~) symbol pins o i
5.Reset Button @ ii' > g

Reset the microcontroller e E Ehy

Power the board, upload

sketches (programs), a A

communicate with your program

/. Power Connector
Power the board without plugging USB, using an external

power source (e.g. 9V battery)

A. Power LED
Indicates the board is receiving power

B. Pin 13 LED
Built-in LED actuator

C. TX and RX LEDs
Indicate communication between board and computer.

Flickers during sketch upload and communication
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@ Basic Circuit Components
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Breadboard

The breadboard is the primary place
you will be building circuits. The
horizontal and vertical rows (used
for power and ground connections) | oo oo oo oo -
of the breadboard carry electricity | | jymp wires
through thin  metal connectors
under the top layer of plastic. The
middle row breaks the connection
between the two sides of the board.
The holes allow you to connect wires
and components together without
having to use soldering

Used to connect components to
each other on the breadboard

USB Cable Battery Snap

Allows you to connect your board Used to connect a 9V battery to

to the computer for programming. power leads that can be easily

It also provides power to the board plugged into the breadboard or
the Arduino




LED

Light emitting diode that
illuminates when electricity
passes through in one
direction
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____________ 100 Pcs
Resistors

Resist the flow of electrical
energy in a circuit, changing
the voltage and current
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Zi Learning about circuits

A circuit is a complete path around which electricity can flow. It must include a
source of electricity (power), such as a battery. Conductive materials, like metal
wires, link the positive point of higher potential energy (often referred to as
power or +ve) and negative ends of the battery (often referred to as GND or -ve),
the point where potential energy is lowest in the circuit. In these type of circuits
electricity only flows in one direction (direct current, or DC). In an open circuit,
there is a break along the line, and the current (electric flow) stops.

d Circuit

Close

When electric current flows, it can be used by electrical appliances, such as light
bulbs, that convert the electrical energy into other forms of energy. Things that
convert other forms of energy into electrical energy are called sensors, and things
that convert electrical energy into other forms of energy are called actuators.

Actuator
A [— Mover ]

Open Circuit




In order to talk about electrical circuits, you need to be familiar with the terms
voltage, current, resistance and about Ohm'’s Law, which defines the relationship
between all three.

e Voltage (measured in volts — V) is the force
that pushes electrons through a circuit to
produce electricity.

e Current (measured in amperes — A) is the act
of the electrons flowing through the circuit
(rate of flow).

e Resistance (measured in ohms—Q) s a force
that counteracts the flow of current.

Ohm’sLaw V=1*%*R
Voltage = current * resistance

# Note:

1. All the electrical energy gets used up in a circuit by the components in it.
Each component converts some of the energy into another form of energy
(light, heat, sound, etc.).

2.The flow of current at a specific point in a circuit will always be the same
coming in and going out.

3.Electrical current will seek the path of least resistance to ground. Given two
possible paths, more of the electrical current will go down the path with less
resistance. If you have a connection that connects power and ground together
with no resistance, you will cause a short circuit, and the current will try to
follow that path. In a short circuit, the power source and wires convert the
electrical energy into light and heat, usually as sparks or an explosion.

- ~
rDDN{\

/K\/\J/\




Getting Started

Software Setup

These software options will provide you a programming environment where you
can write and experiment with your code.

1. Arduino IDE

In order to use the Arduino board, you need to
program the microcontroller. You do this using
the “Arduino IDE" (IDE = Integrated Development
Environment) software, which allows you to write
programs, which we call “sketches,” and upload them.
You can download the latest version of the IDE, and find the installation
instructions, from:_arduino.cc/download

©.0

ARDUINO

Sketch QLIEE Help

Auto Format BT
Archive Sketch

Fix Encoding & Reload

After you have installed the
Arduino IDE, it is time to set
up your Arduino board.

Boards Manager...

Serial Monitor GHEM Arduino AVR Boards

Serial Plotter 3L Arduino Yidn
v Arduino/Genuino Uno

WiFi101 Firmware Updater Arduino Duemilanove or Diecimila

You will tell Arduino IDE
i i Arduino N
WhICh board yOU are U,SIng' sk Ndz;:fGZ:zinnMegaor Mega 2560
There are a lOt Of OptlonS! Board: "Arduino/Genuino Uno" Arduino Mega ADK
. . . Port Serial ports
The one in your kit is an R S
Arduino Uno.

Programmer: “USBtinylSP" » | COMI2 (Arduino Uno)
Burn Bootloader COoM3
comu
coms
COM6
com7
come
coms

Next choose the serial port
your Arduino is connected
tofromthe TOOLS > SERIAL

PORT menu.

This is likely to be the COM port with the highest
number. There is no harm in guessing wrong, and if it
doesn’t work, try the next one. To find out, you can
disconnect your Arduino board and re-open the menu;
the entry that disappears should be the Arduino board.
Reconnect and select that serial port.

|
Blinl:
/¥
Blink
Turng on an LED on for ¢

Finally, you will upload the Arduino sketch to the board!

Thiz|example code >



2 Arduino Uno R3 Clone Driver Fix

For the Arduino IDE software to recognize an Arduino clone microcontroller you
need to download and install an Arduino Uno R3 clone USB Driver.

https://www.srishtirobotics.com/more/blog/154-arduino-uno-r3-clone-ch340-
ch341-usb-driver

*Download the serial driver suitable to your device

Connect the Arduino board to your computer using the USB cable.

If installation is successful, the new USB driver will be visible in the Devices
Manager of Windows.

x gL+
C @ smPbrobotcs.com/more biog/1 44 -20duano wno -1 §-hone- A H0-ch 34 1 -usb-drver T O
[ - u
ysaﬁbﬂ O #[ = Domrionts » OISR » COMISR A e = T # | _

ResoTIQ Ovgamze s  THOpen  Shaewith = Bun N fobder *» 3 ®
- 2 W Voverten Narea
cerlna

TNy B Cercp % CHOUPTOW w2000 221 PM gicaton ode

p—= B | 8 Downioads % OOuR WX 2D PM Gystem te 7K

2, Pecert Pacns % OO 95 2042000 221 PM  ystem fie ET
J M/ 20 MM Secunty Catalog 2 08 Asduino Otfline versoa

§ PURL @ Coaue M09 221 P etup Iodpermgton §48

ey 4 ——— 5371 P Semen fde 213

et 1§ Ometienging L - — -

Device Driver Inatall [ Usdnstall M Apph Qx -
& ady Select INF File :  CHIAISERING
1 i [ WCHON ption i India
ArduinoUno|l o | msmy 700 s com
L 1usqzens, 13.2011.01
Mot new users Snd £ ddhg
with Arduino Uno R Ongg 23 | Fobotics Summet
Use the USB / Serial CHI40] | &
1

Wimdows 32bat Dmmbodl A Device Manager

File Action View Help
) es @mEm®E

b Q Cameras

In the Arduino IDE select the same
COM port that you have in the
device manager to upload Arduino
code (sketch) on the board.

In device manager window, under
ports menu check USB-SERIAL
COM port |

> Computer
> wa Disk drives
» [G§ Display adapters
> [l Firmware
> Human Interface Devices
> @ IDE ATA/ATAPI controllers
» Keyboards
> . Mice and other pointing devices
> Monitors
> [ Network adapters
v K7 Other devices
Bi Logitech Cordless Device

@ Logitech Cordless Device
v| @ Ports (COM & LPT)
i@ USB-SERIAL CH340 (COM15)

» = Print queues

> [ Processors

> By Security devices

> B Software components

> B Software devices

> H Sound, video and game controllers
> S Storage controllers

> [m System devices

> @ Universal Serial Bus controllers

~ @ ISR Cannertar Mananere
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2. Tinker CAD (online open source)

Tinkercad Circuits allows students to use an interactive
circuit editor, where they can explore, connect, and code
virtual projects with a bottomless toolbox of simulated

components.

TIIN
K[E
ClAID

You need to create an account and sign into HO auTopesk
Tinkercad, where you will find a dashboard

of your recent designs. To see a view of your
Circuit designs, simply click the Circuits link in
the left menu and you can create something

Tinkercad

Circuits

Create new Circuit

. . . . Radly
new by clicking the Create New Circuit button.
Tinkercad allows you to visualize what a 30 Designs
program, you write in the “Code Editor”, does
using the simulated Arduino Board in the Tl
Workplane. ressons
ﬁg New Circuit u {E = Q
m @ @ . - — Code P Start Simulation Send To
=) Text F a8 A- 1 (Arduino uno) - Components
1 // Pin 13 has an LED connected on most Arduino boards. Fese
2 // give it a name: Al
; is_\:ine - ?nc% when you press reset: A?:Lcm
i alize the digital pin as an output. P
f Circuit Assemblies
1 the loop routine runs over and over again forever: All
0z )
13 // turn the LED on (HIGH is the volta
- ji;?i;iagiié (led, TOW); ;:” ‘:i:__': i;: iE;ezzzd.:y making the wolt I
' delay (1000); /{ wait for a second 1.5V Battery Breadboard Small
i) ;eria\ Monitor - ' micro:bit Arduino Uno R3 .
N

While you are writing an Arduino sketch, sometimes you make
a mistake and the program will not be compiled (saved) and
uploaded. This happens to professional programmers all the time!

The error message can tell you when a problem occurs and how

to fix it.




i First circuit - Let there be light!

You can light up an LED in three ways:

-

The LED can be The LED can be The LED can be

connected straight to a connected to the connected to the
9V power source. breadboard (with its breadboard (with its
two legs in different two legs in different

rows of the board) rows of the board)
which is powered by a which is powered by

9V power source the Arduino board

through the USB power
source
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& Notes:

e The longer leg of the LED, called the
anode, is supposed to connect to the
positive (+ve) power source and the

Anode

shorter leg, the cathode, should connect Cathode
to the ground negative (-ve) source. + =

e In all the 3 ways, a 220Q resistor (the 1 1 1
colored stripes identify the resistor's B B
value) was added to the circuit to regulate - =
the voltage flow through the LED, because T T T
a high voltage would cause the LED to 1200 10KO MO

pop!

e The resistor can go before or after the LED, and still protect it. The current that
flows out of a battery is always equal to the current that flows back into the
battery.

e The breadboard is powered through the horizontal rows “voltage rails”, at the
top and bottom of the breadboard, by connecting the red row to the positive
(+ve) side of the power source (5V pin on the Arduino board) and the black row
to the negative (-ve) side of the power source (GND pin on the Arduino board).

e When building your circuits for the future projects be sure to replicate the
reference images of the lessons precisely.

e Be sure you are wiring the components to their correct polarity, which side is
connected to the (+ve) end and which is connected to the (-ve).

e |tis helpful to keep your wire colours consistent (red for power, black for ground)
throughout your circuits.
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