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Skills Development: Beginner Arduino 101
and Intro to Neopixels

Monday 2nd July 4-7pm
Preparation

Set up the Innovation lab with computers and power supplies

The Plan
Intro to Arduino

- what it is and then give example code to edit.

Introduction to Arduino Microcontrollers

What is a micro controller?

(For description of where this part of the workshop and its origins please go here: Deskduino
A microcontroller (or MCU for microcontroller unit) is a small computer on a single integrated circuit.

e one or more CPUs (processor cores)

e memory

e programmable input/output peripherals

e can be mixed signal devices interacting with
o digital signals
o analog signals

Why use an MCU?

Microcontrollers are small, low powered and robust, making them perfect for embedded systems such
as:

¢ medical devices
e remote controls
¢ office machines
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e appliances
e power tools
e toys

e wearables!

What is Arduino?

Arduino is an open source computer hardware and software company, project, and user community
(see: https://en.wikipedia.org/wiki/Arduino ).

e The hardware is based on the Amtel 8-bit AVR MCU
e The software uses the Processing IDE, with a simplified version of the C++ language
e Open source has led to the creation of a huge range of
o clones
o compatible devices
o peripherals
e A strong community means
o “Someone, Somewhere has solved the problem”
o we can run this workshop using and adapting existing resources.

Assembly and Testing

It's time to get started!

Step One: Connecting and Testing the Arduino Nano

Download the Arduino IDE

Download the latest version of the Arduino IDE.
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S5IGN IN

Download the Arduino IDE

ARDUINO 1.8.5

Windows installer

Windows 2P file for non adm

Windows BpPP Requires Win 81 or 10

The open-source Arduing Software (IDE) makes it easy to Get Ba

©. O

source sofbware

This softwane can be used with any Anduing boand
Refer 1o the Gerting Started page for Installation

Wwrite 0ode and updgad It 0o the board. I runs on
Windiows, Mac 05 X, and Linue The envinonment is
WILDEM i [&va and Bated an Processing and ather open-

Mac 05 X107 Lion or newer

INASruCTiong
LAST UPDATE
HOURLY BUILDS S BETA BUILDS ©® BETA

Download & preview of the incoming release o the most
upgated features ang pugfies

Davvndoad the Beta Version of the Arduing IDE with

experimental features. This version should NOT be wied In
productian

Select your operating system and when prompted choose “Just Download”.

(0.0

SIGH IN

a @

Contribute to the Arduino Software

Consider supporting the Arduing Software by contributing to its development. (U5 tax payers, please note this

contnbution is not tax deductible)
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SINCE MARCH

AND CEMNUIMO
USING THE IDE TO PROCRAM THEIR DEVICES,
CLOMES,
WITH A SMALL CONTRIBUTION!

510

our cantribution will be used

2915,
TIMES
BOARDS |

THE ARDUIND IDE HAS BEEN DOWNLOADED
(IMPRESSIVE! ) NO LOMCGER JUST FOR ARDUIND
HUMDREDS OF COMPAMIES AROUND THE WORLD ARE
INCLUDING COMPATIBLES
AMD EVEN COUNTERFELITS. HELF ACCELERATE ITS DEVELDPMENT
REMEMBER: OPEM S0URCE IS LOVE!

525 550 OTHER

JUST DOWMLOAD CONTRIBUTE & DOWMNLOAD
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If you are using a genuine Arduino with the FT chipsets you won't need to download any drivers on PC
and MacOS Sierra. If you are using a knockoff Arduino with the CH340G chip you will need to
download the drivers for Mac.

Follow the instructions and install the program on your computer.

Connect Your Arduino

A red and then a green LED will light up on the Arduino, indicating that it's receiving power (for some
Arduinos this may just be a single red light)

o

oo

Now launch Arduino IDE
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- sketch_feb21a | Arduino 1.8.5 - 4+ ¥
File Edit Sketch Tools Help

sketch_feb2la g

1
1.8.5 D‘}
- =
+[o|v]-]
5
| Genuino
AN DPFEW PROJECT WRITTEN, DEBUGGED,
| AHD SUPPORTED BY ARDUINDO.CC AND _] P P
THE ARDUIMGO COMBUNITY WORBLODWIDE b4 i P
1%
} LEARM MORE ABOUT THE CONMTRIBUTORS i
of ELLTECTIN «n arduine.cofcradits

ArdumafGenuing Una an COM1

Go to the Tools menu and change the following:

i Help

' Auto Format #T
Archive Sketch
Fix Encoding & Reload
Serial Monitor {+3#M
i Serial Plotter L

“+ WIFi101 Firmware Updater

< Board: "Arduino Nano" >
< Processor: "ATmega328" >
Port: "jdevjcuwchusbserial1410" >

§ Get Board Info

Programmer: "AVRISP mkll" >
ug
¢ Burn Bootloader
nrintlal"Bxk | FD Matrmix Test":

e Board to Arduino Nano
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s sketch_feb21a | Arduino 1.85 - +
File Edit Sketch BEGIEE Help

Auto Format Cor+T
Archive Sketch

sketch_feb2la

Fix Encoding & Reload

1 Serial Manitor Cerl+Shift+M
Serial Plotter Ctri+Shift+L
WiFi101 Firmware Updater

Board: "Arduino Nano®™ P

_ Processor: "ATmega328P" ¢ Boards Manager...
void setup() { o | Arduine AVR Board
// put your sg'°"™ ' i
Get Board Info Arduino Yin
} ) )
Programmer: "AVRISP mkIl" L Arduino/Genuina Uno
void loop() { | gurn Bootinader Arduine Duemilanove or Diecimila

77 PR TS ' T ﬁm
} Arduino/Genuing Mega or Mega 2560

Arduino Mega ADK
Arduino Leanardo
Arduino Leanardo ETH
Arduino/Genuing Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduine Fio

Arduino BT

LilyPad Arduino USEB

LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control

Arduino Robot Motor F on COML

* Processor to ATmega328
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s sketch_feb21a | Arduino 1.85 - +
File Edit Sketch QIS Help

Auto Format Cer+T

Archive Sketch

sketch_feb2la

Fix Encoding & Reload
Serial Monitor Cerl+5hift+M
Serial Plotter Cirl+5Shift+L

WiFi101 Firmware Updater

Board: "Arduine Nano” 5
) Processor: "ATmega32B8P" * | s ATmega328pP
void setup() { k

/7 put your se Port L ATmegal68

}
vold loop() {

Get Board Info |
Programmer: "AYRISP mkil" *

Burn Bootloader

S/ put your mE ] .

] Arduing Mana, ATmegaZ28F on COM1

e Port to USB/Serial (different depending on OS and Chip)
o If you are having problems finding a USB port you most likely need to download the

correct drivers.

Once again, the exact OS (and version) as well as the chip make a big difference.

Once that is done, run “Get Board Info” in the same menu, this should bring up a small pop-up with
some information.

As long a you're not receiving an error in the console, you have successfully connected your Arduino!

Test with the Blink Example

Another step you can take to test that everything is working is to load one of the basic example
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projects and upload it to the Arduino.

¢ Go to File » Examples - 01.Basic - Blink

e Click on the verify button (Check mark) and let it compile. You should get a message at the top
of the console telling you when it's done (this should take no more than a few seconds)

¢ Once this is done, without any errors, click the Upload button (Arrow)

e This will upload the instructions to the Arduino and it will say “Done Uploading” when
everything worked

e Your red LED on the Nano should now be blinking, one second on, one second off

¢ Uploading scripts to your Arduino works!

Now we are ready for the real projects

Intro to Neopixels-

See here Introduction to Neopixels

Reflection

This session was full house of 15 people.

The feedback from one of the facilitators was that this workshop needs to focus more on the basics of
Arduino and programming. This was not being captured in previous workshops such as badge and
desktop such as Deskduino

So intro Arduino needs to be intro as in these previous workshops, plus programming. At the moment
the workshop is only giving a few lines of programming to edit not the actual skills in programming. It
is suggested that for 101 there are more core skillsets being explored and developed.

In the future offer Arduino 101 then intro to programming on Arduino. Actual programming skills.
Then you can take a kit home and actually work with it. Then the 101 becomes the pre-requisite for
all other workshops.

Then intro to Neopixels- crash course intro into how to edit the code. Does not give you skills to
change colour and really understand. The next step is how to do it from scratch.

Then could move onto- program on Arduino, or Raspberry pi or computer etc

People working and learning together worked well. Otherwise limit numbers to how many laptops that
we have.

A decision needs to be made whether skills dev or outcome based.
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