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Goals

 Familiarize yourself with:
e Electronics
e |nstalling tools on your labtop
e Basics of programming in C

e Evaluation:

 Based on two projects, the latter being completely up
to you

e But you will get proposals



Prerequisites

* Functioning Arduino:
e Uno or Mega
e Selection of Boards, wires, LEDS, ...

e e.g. from Elegoo, a set of cheap clones from China

* e.g. from Arduino.cc itself



Getting Started with
Arduino

e Step 1: Installing the Arduino software on your computer
* This depends heavily on your computer
e (Go to the Arduino web-page
e Allow pop-ups
e Select your platform: Windows, Mac, Linux

e Follow the instructions

e You do not have to donate



Getting Started with
Arduino

* Find the Arduino Uno board in your Kit
 Connect via the USB cable

e |f you have a Mac, you will need a USB to USB-C
converter







Getting Started with
Arduino

e The Arduino is powered
e either by the USB cable from your computer

* The power source



Getting Started with
Arduino

* You can go to the Elegoo website and download the
documentation

 (Go to the page for your kit (under Robotics and Arduino)

ELEGOO UNO R3 PROJECT THE MOST
COMPLETE STARTER KIT TUTORIAL

R3 Project The Most Complete Starter Kit V2.0

R3 Project The Most Complete Starter Kit V1.0

LEAVE A COMMENT



Getting Started with
Arduino

* Elegoo manual download
 This will lead you to a google doc page
 Use the download arrow on the top right

* And forego virus checking on Google Drive

Elegoo The Most Com... 1iten

Bl Elegoo The Most Complete Starter Kit for UNO V2.0

© L goniE) e s AR 0% A T000 - g & Ma =



Getting Started with
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* You will find the downloaded pdf in your download folder



Getting Started with
Arduino

e Open up the Arduino IDE

[ NON ) sketch_nov12a | Arduino 1.8.13
QOO0 BEEA

sketch_novlz2a

 This is how you program
the Arduino "3 oot e setup code hare, £ rum once

}

void loop()

e You then need to up|oad /7 bt your main code here, to run repeatedly:
the program to the
Arduino

e Default program:

 The Arduino comes with
a default program that
blinks a yellow LED.




Getting Started with

Arduino

* First, we need to select the
right type of Arduino

e (Go to Tools, then to
Board and select the
right one:

e Arduino Uno or
Arduino Mega

* QOtherwise you will get
errors

Arduino File Edit Sketch BEEEN Help
S Auto Format

Archive Sketch
00% Fix Encoding & Reload
® ® Manage Libraries...

Serial Monitor
Serial Plotter

sketch_novl2a WiFi101 / WiFiNINA Firmware Updater

void setup(Q { -
// put your setup code Board: "Arduino Uno"

Port: "/dev/cu.usbmodem14101 (Arduino Uno)"
3 Get Board Info

void loop() @ Programmer: "AVRISP mkII"

// put your main code h¢  Burn Bootloader
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» Boards Manager...

Arduino Yun

v Arduino Uno
> Arduino Duemilanove or Diecimila
Arduino Nano
Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground
Arduino Yun Mini
Arduino Industrial 101
Linino One
Arduino Uno WiFi
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Getting Started with
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* Also need to ensure that the right connection is selected

e Open Tools —> Serial Port and select the option with
Arduino in it

Arduino File Edit Sketch BLLER Help DO © 8 O % E =
— J Auto Format #T Soelien
Archive Sketch
100% Fix Encoding & Reload
i Manage Libraries... 4 38|
| Serial Monitor 4 #EM
1 Serial Plotter 8L
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sketch_novl4a essor: "ATmega2

oid setup(Q {
// put your set

/dev/cu.BTIntuosProM-WacomPaper

Understanding #
j_"""“’“’:': } . . /dev/cu.Bluetooth-Incoming-Port
—— Programmer: "AVRISP mkIl > /dev/cu.iPad-WirelessiAPv2
' void loop(Q) { A B O v /dev/cu.usbmodem14101 (Arduino Uno)
cmngsaed 7/ PUt your main code here, to run repeatedly: bW LED

* W row oI e Fraemel paiow L)

}



Understanding Arduino

 Open source project by Massimo Banzi and David
Cuartielles since 2005

e Used by hobbyist and fast prototypers to build digitally
controlled gadgets

e With numerous examples on the web

 And a support networks for parts



Understanding Arduino

e Arduinos are built to interact with the environment
 Can use a humidity sensor to warn that it is raining

e (Can detect light and change state because of it



Understanding Arduino

e Arduinos come with

e USB (left) and Power Connector (right)




Understanding Arduino

e Micro-controller

 Thisis a “computer on a chip”




And now for something
completely different
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Understanding Arduino

* On the long edges, we
have pins

| ower pins:
o | eft:
e Power connections

* |nput for external
reset button

e Right:

 Analog inputs



Understanding Arduino

e Upper left above USB
connector:

e A brownish reset
button




Understanding Arduino

* Three Light Emiting

Diodes (LED)
¢ TX, RX ||ght up when ‘ i ,hj‘g] NL;‘-’;_ AR DIG;T',‘;L _,H~1~§:
data is transmitted e EELEGCD -
p— oY UNO R3 i
* L LED is controlled by b =
programmer

* There are some
components to the left to
control the USB port

* To theright, there is a
green ON LED that blinks
If the Arduino has power



Understanding Arduino

 Upper row contains pins

e Sockets (pins) 0-13

are digital input/ | - [(09)
. ‘; o vam w2 mlELEGOD o
output (I/0) pins B - . = L= unoRs T

e Can detect whether
an electrical signal is
present or can
generate a signal

* Pins with a tilde ~ can
generate varying
electrical signals



Understanding Arduino

e Shields:

e You can buy shields that
connect to all pins

e A shield comes with copper
pins that need to be inserted
completely into the Arduino

* The Elegoo kit has a
“prototype shield”, but you

can get ethernet shields, ...

to connect to the internet, ... Partially inserted shield showing
the copper pins.

e A shield has the same type of
outputs on its top



Understanding Arduino

* We can use the power supply to set up our first circuit

We let a LED shine

CAUTION: We need to limit current between power and
ground

We do this by using a resistor.

Take out the breadboard, a LED and a 330£2 resistor

Bread-board has horizontal wiring on the inside and
vertical wiring on the outside

Connect - to ground, + to Power






Arduino Uno R3

330 Q

A

LED




Understanding the IDE

* Arduino comes with an Integrated Development
Environment

* A program used to write the software for your Arduino

Command Area

Title Bar,
| Menu Items (in a Mac on top of screen)
[ void loopQ) [{]

| // put your main code here, to run repeatedly:

| - lcons
B




Understanding the IDE

* Jo create a program
* Write the program in the sketch area
* Need to provide a set-up function
 Runs only once, at the beginning
 Should provide a loop function

 Executed over and over again



Understanding the IDE

e Programming language is C
e Statements are separated by semicolons;
e Usually consists of function calls
e delay, digitalWrite
* Which have parameters:

e delay: an integer indicating the number of
milliseconds

e digitalWrite: pin number and type of output:
e HIGH/LOW



Understanding the IDE

o After writing the program:

e Verify using the checkmark
button

* |f something goes wrong:

e Study the error message
carefully




Understanding the IDE

* The offending line of
code is high-lighted

¢ The status-window
below shows the error

e | should have used
HIGH instead of High

O O sketch_nov15a | Arduino 1.8.13

sketch_novlSa

void setup(Q) {
pinMode(13, OUTPUT);

oid loop() {
igitalWrite(13, High);
lay(100); )
igitalWrite(13, Low);

la
igitalWrite(13, High);
1 y(lO@)
igitalWrite(13, Low);
lay(500)

d
de
di
de
di
de
di
de

'High' was not declared in this scope Copy error messages



Understandlng the IDE

o Let’stry it out
* First line is a comment
e Indicated by /* ... */
* setup:
* We declare to Arduino how to treat PIN 13
e (The built-in LED)
* |loop:

* We put voltage on 13, then wait for
1/10 of a second

* \We remove voltage on 13, then wait for
1/2 of a second.

sketch_novl5Sa

void setup(Q) {

sketch_nov15a | Arduino 1.8.13

pinMode(13, OUTPUT);

}

void loop(Q) {

digitalWrite(13,

delay(100);

digitalWrite(13,

delay(500);

digitalWrite(13,

delay(1000);

digitalWrite(13,

delay(500);

Sketch uses 968 bytes (3%) of program storage space. Maximum i
Global variables use 9 bytes (0%) of dynamic memory, leaving 2

HIGH);
LOW);
HIGH);

LOW);




Getting Started with
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* After checking, we upload to = —
. etch uses 968 bytes (3%) of program storage space. Maxi
the ArdUInO lobal variables use 9 bytes (0%) of dynamic memory, leavi

e We do sousingthe —>
button next to the
verification button

e |f your setup is correct, the

transfer diodes are going to
blink

* |n addition to the green
power LED



Getting Started with
Arduino

 We have reprogrammed the internal yellow LED
 And the Arduino starts executing your program

e You will find it blinking



