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Overview

In this lesson, you will learn how to setup your computer to use Arduino and how to
set about the lessons that follow.
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Parts

This series of lessons uses the following parts.
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Arduino Uno R3

USB Lead
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Half-size Breadboard

5mm Red LED
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P9

Diffused RGB LED

270 Q Resistor (red, purple, brown stripes)

8

470 Q Resistor (yellow, purple, brown stripes)

1
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1 kQ Resistor (brown, black, red stripes)

1

2.2 kQ Resistor (red, red, red stripes)

1

M | .

10 kQ Resistor (brown, black, orange stripes)

1

100 pF capacitor
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74HC595 Shift Register
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L293D IC
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Tactile push switch

3
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10 kQ variable resistor (pot)
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Photocell (Light Dependent Resistor)

1
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Piezo sounder
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LCD Display (16x2 characters)

1

TMP36 temperature sensor

1

Small 6V DC Motor
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5V Stepper Motor
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Servo Motor
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PN2222 Transistor

1N4001 diode

Breadboard

The projects in this series of lessons all use something called Breadboard, or more
accurately, Solderless Breadboard.
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Breadboard is a way of constructing electronics without having to use a soldering
iron. Components are pushed into the sockets on the breadboard and then extra
'fJumper' wires are used to make connections.

If you were to pull the self adhesive backing off the back of your breadboard, it would
look something like this.

The middle section of the board has two columns, each with 30 strips of connector,
like the one pulled out and to the side of the breadboard. These connect together
anything that is pushed through from the front into one of those five holes.
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On either edge of the board are much longer sections of clip that join together the
columns of holes marked by the blue and red lines on the front of the breadboard.
These are generally used for GND (blue) and 5V (red).

This is the breadboard layout used in lesson 2.
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There is a red jumper wire going from the 5V socket on the Arduino to one of the
long power connectors on the breadboard. The resistor has one lead pushed into one
of the holes on that 5V red column. The resistor's other lead goes to one of the rows
on the right hand side of the board in the center of the board.

The LED spans another connector on the same row as the resistor lead (connecting
them together) and the blue (GND) long connector on the right of the breadboard.
This long blue GND strip is connected near its top to the GND connection of the
Arduino.

Installing Arduino (Windows)

The Arduino software that you will use to program your Arduino is available for
Windows, Mac and Linux. The installation process is different for all three platforms
and unfortunately there is a certain amount of manual work to install the software.
There is no installer program, but rather you have to unzip a folder which gives you
an Arduino folder that contains the Arduino program and a few other items.
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In a separate step, you must then install USB drivers, which is the only bit that is a bit
fiddly.

Get started by visiting the Arduino.cc (https://adafru.it/aHs) website. As of April 2014
we suggest v1.05 as 1.5 is still in beta. If 1.5 is no longer in beta when you read this

you can try it out!

Start by downloading the the zip file for Windows. There is only one version of the
software, whether you are using Windows XP through to Windows 7.

(= f=r==]

X ;,v"‘l@ https/fumrar., O - @ & X l W MSN UK | Hotmail, Messenge... | & Arduino - Software

Main Site Blog Playground Forum Labs Store Help J Sign in br/Register i

LIABILITY WHATSOEVER FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL OR
SPECIAL DAMAGES, INCLUDING, WITHOUT LIMITATION, LOST REVENUES, LOST PROFITS,
LOSSES RESULTING FROM BUSINESS INTERRUPTION OR LOSS OF DATA, REGARDLESS OF THE
FORM OF ACTION OR LEGAL THEORY UNDER WHICH THE LIABILITY MAY BE ASSERTED, EVEN
IF ADVISED OF THE POSSIBILITY OR LIKELIHOOD OF SUCH DAMAGES.

By downloading the software from this page, you agree to the specified terms. =

Download Next steps
Arduino 1.0.1 (release notes), hosted by Google Code: Getting Started
g
Reference
+ VS :
3 Environment
+ MacOSX Examples
+ Linux: 32 bit, 64 bit Foundations
+ source FAQ
Downloads will be available from arduino.cc soon.
Source Code
il b e

The source cpdatesha dudiis.

Do you want to open or save arduino-1.0.1-wind....zip (86.4 MB) from arduino.googlecode.com? ™
Previous |

Open Save X Cancel | 26
< »

When the zip file has downloaded, extract the contents onto the Desktop, by right-
clicking on the file and selecting 'Extract All...' from the pop-up menu.
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http://arduino.cc/en/Main/Software

Open
ardu
-W Extract All...
Open with...
Share with »
Send by Bluetooth to 4

Restore previous versions

Send to 4
Cut

Copy

Create shortcut
Delete

Rename

Properties

Next select your Desktop and click 'Extract'. You can move it somewhere else onto
your computer later, just by moving the folder, but for now, just keep it on the
Desktop.

The Arduino folder contains both the Arduino program itself and also the drivers that
allow the Arduino to be connected to your computer by a USB cable. Before we
launch the Arduino software, you are going to install the USB drivers.

Plug one end of your USB cable into the Arduino and the other into a USB socket on
your computer. The power light on the LED will light up and you may get a 'Found
New Hardware' message from Windows. Ignore this message and cancel any
attempts that Windows makes to try and install drivers automatically for you.

The most reliable method of installing the USB drivers is to use the Device Manager.
This is accessed in different ways depending on your version of Windows. In Windows
7, you first have to open the Control Panel, then select the option to view Icons, and
you should find the Device Manager in the list.

Under the section ‘Other Devices’ you should see an icon for ‘unknown device’ with a
little yellow warning triangle next to it. This is your Arduino.
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= Device Manager (]
File Action View Help

&m0 Hm E 3RS
4 2 Linda-Laptop

.33 Batteries
. §) Bluetooth Radios
- {8 Computer
b g Disk drives
. B, Display adapters
ety DVD/CD-ROM drives
> 0% Human Interface Devices
> g IDE ATA/ATAPI controllers
» 75 Imaging devices
» == Keyboards
3 L'j Mice and other pointing devices
> & Monitors
> ¥ Network adapters
|3 Other devices
B vnk————

[N

- 3 Process Update Driver Software...
-3 Sound, Disable

{8 System Uninstall

> 6 Univers:

Scan for hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device,

Right-click on the device and select the top menu option (Update Driver Software...).
You will then be prompted to either ‘Search Automatically for updated driver software’
or ‘Browse my computer for driver software’. Select the option to browse and navigate
to the arduino-1.0.2-windows\arduino1.0.2\drivers.

@ [l Update Driver Software - Unknown Device
Browse for driver software on your computer

Search for driver software in this location:

[¥]Include subfalders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Click 'Next' and you may get a security warning, if so, allow the software to be
installed. Once the software has been installed, you will get a confirmation message.
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() L Update Driver Software - Arduino UNO R3 (COMS3)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Arduino UNO R3

Close

That's it, you are now ready for action, so Skip the next section on installation on Mac
and Linux and move straight on to 'Boards and Ports".

Installing Arduino (Mac and Linux)

Get started by visiting the Arduino.cc (https://adafru.it/aHs) website and downloading
the matching IDE for your operating system. As of April 2014 we suggest v1.05 as 1.5
is still in beta. If 1.5 is no longer in beta when you read this you can try it out!

Save the install software to your desktop or wherever
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The process for installing the Arduino software on the Mac is a lot easier than on the
PC. As before, the first step is to download the file. In the case of the Mac, it is a zip
file.

Once downloaded, double-click on the zip file, which will extract a single file called
‘Arduino.app’. This is the whole Arduino application, just drag it into your Applications
Folder.
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You can now find and launch the Arduino software in your Applications folder. As you
are going to use it frequently, you may wish to right-click its icon in the dock and set it
to Keep In Dock.

There are many different LINUX distributions and the instructions for each distribution
are a little different. The Arduino community has done a great job of putting together
sets of instructions for each distribution. So follow the link below and select one of
the ten or more distributions on offer.

Boards and Ports

You are now ready to start the Arduino Software, so whatever platform you are using,
open the Arduino folder and open the Arduino application contained within it.
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@Q'l » arduino-10.2-windows » arduino-10.2 »

ca Microsoft Office
# Photosmart B110

“ﬁ Network
(o'0) arduino
Application

Organize v [ open Share with ¥ Bumn
W& Favorites = Name
Bl Desktop . drivers
18 Download pl
. Recent Places hardware
| java
4 Libraries lib
_¢| Documents libraries
&' Music reference
&=/ Pictures = tools
B8 videos & arduino
1%, cygiconv-2.dll
& Homegroup %, cygwinl.dil
%) libusb0.dll
1% Computer || revisions
&, Local Disk (C3) %) nxSerial.dil

Date modified: 08/11/2012 11:40
Size: 840 KB

~ [ 43 |[ Search arduino-1.0.2

New folder =~ [

Date modified

Type

File folder
F der
File folder
File folder

File folder

File folder
File folder
Application

tion extens...

Date created: 05/11/2012 09:18

This will start the Arduino IDE, but before you can get programming, you have to tell
the Arduino software which type of Arduino board you are using and also select the

port it is connecting to.

To tell the Arduino IDE which type of board you are using. From the 'Tools' menu,
select Board and then 'Arduino Uno' or 'Leonardo’ as appropriate.

sketch_nov08za

sketch_nov08a | Arduino 1.0.2

File Edit Sketch [Tools| Help

Auto Format
Archive Sketch
Fix Encoding & Reload

Serial Maonitor

Board
Serial Port

Programmer

Burn Bootloader

[E=8 TR X3

Ctrl+T
Ctrl +Shift+M &
>‘ ©  Arduino Uno
» Arduino Duemilanove wf 8Tmega328
. Arduino Diecimila or Duemilanove wy ATmegal68

Arduino Nano w/ ATmega328

Arduino Nano w/ ATmegalf8

Arduino Mega 2560 or Mega ADK

Arduino Mega (8Tmegal280)

Arduino Leonardo

Arduino Micro

Arduino Mini w/f ATmega328

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal6s

LilyPad Arduino USE

LilyPad Arduino wy ATmega328

LilyPad Arduino wy ATmegal6s

Arduino Pro or Pro Mini (5, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5, 16 MHz) w/f ATmegal6
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Arduino Pro or Pro Mini (3.3, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older wy/ ATmegalf8

Arduino NG or older wy ATmega8
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Also on the 'Tools' menu, you will find the 'Serial Port' option. Select this option.

P

sketch_nov08a | Arduino 1.0.2

File Edit Sketch [Toals] Help

Auto Format
Archive Sketch

sketch_nov082

Serial Monitor

Board
Serial Port

Programmer

Burn Bootloader

Fix Encoding & Reload

Ctrl+T

Ctrl+Shift+h

COM3

Arduino Uno on COMA1

If you are using Windows, there will probably only be one option here and it will either
say COM3 or COM4. Even though there is only one option, you will still need to select

it.

If you are using a Mac or Linux, there will be more options there, but it will usually be
the top option in the list, as this will be the device most recently plugged in. This is
useful, as the name of the port may not look like it has anything to do with Arduino. It
will probably be called something like /dev/tty.usbmodemXXXX or /dev/ttyUSBn
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@ Arduino File Edit Sketch Help

Auto Format ®T
Archive Sketch
Fix Encoding & Reload
sketch_novl2a Serial Monitor 0 8M
Board >
/dev/cu.usbmodem241141
Programmer > /dev/tty.Bluetooth-PDA-Sync
Burn Bootloader /dev/cu.Bluetooth-PDA-Sync

| /dev/tty.Bluetooth-Modem
/dev/cu.Bluetooth-Modem

In the next lesson, you will start by programming your Arduino board to make its built-
in LED blink.

The Lessons

The remainder of the lessons in this series are designed to lead you through various
aspects of both electronics and programming the Arduino.

They follow in a logical order, with each lesson building on the lessons that have
come before.

» Lesson 1. Blink (https://adafru.it/aZj)

« Lesson 2. LEDs (https://adafru.it/aU9)

« Lesson 3. RGB LEDs (https://adafru.it/aUx)

« Lesson 4. Eight LEDs and a Shift Register (https://adafru.it/aUz)
« Lesson 5. The Serial Monitor (https://adafru.it/aUy)

» Lesson 6. Digital Inputs (https://adafru.it/aUw)

« Lesson 7. Make an RGB LED Fader (https://adafru.it/aUv)
« Lesson 8. Analog Inputs (https://adafru.it/aUu)

« Lesson 9. Sensing Light (https://adafru.it/aUt)

« Lesson 10. Making Sounds (https://adafru.it/aUs)

» Lesson 11. LCD Displays - Part 1 (https://adafru.it/aUr)

« Lesson 12. LCD Displays - Part 2 (https://adafru.it/auq)

» Lesson 13. DC Motors (https://adafru.it/aUD)

« Lesson 14. Servo Motors (https://adafru.it/aUE)

« Lesson 15. DC Motor Reversing (https://adafru.it/aUF)

« Lesson 16. Stepper Motors (https://adafru.it/aUC)

About the Author.
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http://learn.adafruit.com/adafruit-arduino-lesson-1-blink
http://learn.adafruit.com/adafruit-arduino-lesson-2-leds
http://learn.adafruit.com/adafruit-arduino-lesson-3-rgb-leds
http://learn.adafruit.com/adafruit-arduino-lesson-4-eight-leds
http://learn.adafruit.com/adafruit-arduino-lesson-5-the-serial-monitor
http://learn.adafruit.com/adafruit-arduino-lesson-6-digital-inputs
http://learn.adafruit.com/adafruit-arduino-lesson-7-make-an-rgb-led-fader
http://learn.adafruit.com/adafruit-arduino-lesson-8-analog-inputs
http://learn.adafruit.com/adafruit-arduino-lesson-9-sensing-light
http://learn.adafruit.com/adafruit-arduino-lesson-10-making-sounds
http://learn.adafruit.com/adafruit-arduino-lesson-11-lcd-displays-1
http://learn.adafruit.com/adafruit-arduino-lesson-12-lcd-displays-part-2
http://learn.adafruit.com/adafruit-arduino-lesson-13-dc-motors
http://learn.adafruit.com/adafruit-arduino-lesson-14-servo-motors
http://learn.adafruit.com/adafruit-arduino-lesson-15-dc-motor-reversing
http://learn.adafruit.com/adafruit-arduino-lesson-16-stepper-motors

Simon Monk is author of a number of books relating to Open Source Hardware. The

following books written by Simon are available from Adafruit: Programming Arduino (h
ttp://adafru.it/1019), 30 Arduino Projects for the Evil Genius (http://adafru.it/868) and Pr
ogramming the Raspberry Pi (https://adafru.it/aM5). -
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