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https://home.ctw.utwente.nl/slootenvanf/appdev/

ARDUINO NANO
PROGRAMMABLE CIRCUIT BOARD (AKA MICROCONTROLLER)

What is in the Electronics kit?

Check it here

Nano BLE
with Bluetooth

Uno | UNIVERSITY OF TWENTE. learn.sparkfun.com/tutorials/what-is-an-arduino


https://learn.sparkfun.com/tutorials/what-is-an-arduino
https://home.et.utwente.nl/slootenvanf/div/appdev/checklist/
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ARDUINO PROGRAMMING

& sketch_aprifa | Arduino 1.8.5 - ] X

Getting Started I

Environmen t

File Edit Sketch Tools Help

setup(): start of
program, runs once

Galileo Help
f ! Getting Started

Troubleshooting

. . | L—__" /f put your m| .
loop(): runs continuously . e
after setup()

Troubleshooting

Find in Reference Ctrl+Shift+F

Frequently Asked Questions
Visit Arduino.cc

About Arduino

= Arduino program also called: sketch

» Language: C++ (similar to Java)

UNIVERSITY OF TWENTE.



ARDUINO PROGRAMMING (E0_BUILTIN s the
LEARN BY EXAMPLES

9 Blink | Arduino 1.8.5 - O x
File Edit Sketch Tools Help

% sketch_apr12a | Arduino 1.8.5
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0

Fiy

Open Recent i Built-in Examples .
Sketchbook ] 01.Basics 3 AnalegReadSenal 15
Examples 3 02.Digital 3 BareMinimum o
Close Ctrl+W 03.Analog i Elink 13
Save Ctrl+5 4. Communication b DigitaIReadServal -
Save As... Ctrl+5Shift+5 05.Control 3 Fade 21
. 06.5ensors i ReadAnalogVoltage “
Page Setup  Ctrl+Shift+P 23
. 07.Display ¥ 24
Print Ctrl+P I - . . e . _
OS.Strings 3 2 / the setup function runs once when you press reset or power the board
id setup() {
Preferences  Ctrl+Comma 08.USE * // initialize digital pin LED BUILTIN as an output.
f ek 3 pinMode (LED_BUILTIN, CUTEUT):
Quit Crl+Q 10.5tarterkit_BasicKit
1. ArduinolSP >
p function runs over and over again forewver
Examples for any board
Eridge 3 te (LED BUILTIN, HIGH): // turn the LED on (HIGH is the woltage lewvel)
F(1000); f/ wait for a se d
l——— rite (LED BUILTIN, LOW): // turn the LED by making the voltage LOW
100 . turn LED On and 5 (1000} ; // wait for a second
p . 37} v

off

Robot Control
Robot Moter
SD

nuina Uno an COM12




RUN

A PROGRAM

UPLOAD SKETCH TO ARDUINO

Connect USB
cable first

& Blink | Arduino 1.8.12

File Edit Sketch Tools Help

Select Board,

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M

Serial Plotter CtrleShiftel |
WIFi101 / WIFiNINA Firmuware Updater

Blynk: Check for updates
Blynk: Example Builder .
Blynk: Run USB script

ESPB266 Sketch Data Upload

Processor and

Port.

For Nano V3 we have, |.
select Old Bootloader |'*
version. For Nano 2L

Board: "Arduine Nano"

Processor: "ATmega328P (Old Bootloader)" ATmega328pP

Port: "COME" &  ATmega328P (Old Bootloader)

Programmer: "AVRISP mkll" >

Burn Bootloader

BLE, use the other 23
(ATmega328P) o

2 id setup() |
2 // initializ

// the setup function runs once when you press resst or power the board

output.

31 // the loop function runs over and over again forevez

&9 sketch_apriBa | Arduine 1.8.5
File Edit Sketch Tools Help

Learn more

- O >

Getting Started |

Environment

ltage LOW

2 Blink | Arduing 1.8.5 — m] *
File ghali etch Tools Help

- | click Upload

/¢ the setup function runs conce when you press reset or power 1
oid setup() {

[/ inmitialize digital pin LED_BUILTIN as an output.

pir = (LED_BUILTIN, CUTFUT):

31|// the loop function runs over and over again forever

: // turn the LED on (HIGH :
/f wait for a second
// turn the LED off by mal
delay(l000); /f wait for a second

4/22/2020

AppDev



TIP: SELECT PROPER PROCESSOR
TOOLS > PROCESSOR CHOICE FOR ARDUINO NANO

An errar occurred while uploading the sketch

&9 Blink | Arduino 1.89
File Edit Sketch Tools Help

o o | Auto Format
Archive Sketch ) .
Biink Fix Encoding & Reload If you get this error, change setting:

Manage Libraries...

Serial Menitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Blynk: Check for updates
Blynk: Example Builder
Blynk: Run USB script
ESPB266 Sketch Data Upload

Board: "Arduine Nano" > v

Processor: "ATmega328P (Old Bootloader)" ) ATmega328P

Port: "COM11" i ®  ATmega328P (Old Bootloader)
Get Board Info ATmegal68

Programmer: "AVRISP mkll" ¥

Burn Bootloader

UNIVERSITY OF TWENTE.

AppDev

4/22/2020
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ARDUINO PROGRAMMING BASICS

mt: Arduim

File > Examples > 02.Digital > Button =% Diecimila T o®

-

// constants won't change. They're used here to set pin numbers:

const int buttonPin = 2; // number of pushbutton pin

const int ledPin = 13; // number of onboard LED pin

// variables will change: A button can be

int buttonState = @; // variable for reading pushbutton status used without a
resistor also

void setup() {
// initialize the LED pin as an output:
pinMode(ledPin, OUTPUT); . .
// initialize the pushbutton pin as an input: arduino.cc/en/Tutorial/Button

) pinMode(buttonPin, INPUT); AppDev 412212020 10



https://www.arduino.cc/en/Tutorial/Button
https://www.arduino.cc/en/Tutorial/DigitalInputPullup

ARDUINO PROGRAMMING BASICS

L Arduln
®=F Diecimila

W PRy

-

void loop() {
// read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);

// check if the pushbutton is pressed.
// If it is, the buttonState is HIGH:
if (buttonState == HIGH) {
// turn LED on:
digitalWrite(ledPin, HIGH);
} else {
// turn LED off:
digitalWrite(ledPin, LOW);
}
}

arduino.cc/en/Tutorial/Button

Does not work as expected...?
Check out next example: ‘debounce’

arduino.cc/en/Tutorial/Debounce

—_

AppDev 4/22/2020

11


https://www.arduino.cc/en/Tutorial/Button
https://www.arduino.cc/en/Tutorial/Debounce

USlNG LlBRARlES arduino.cc/en/Main/Libraries
MAKE PROGRAMMING EASIER

= Libraries extend functionality
= Documents\Arduino\libraries contains folders with libraries

Browse through available

librari nd install
@SpikeﬂArduino 1.8.5 braries (a d insta )

File Edit Sketch Tools Help Manage Libraries...

Verify/Compile Ctrl+R Add .ZIP Library... I
o Upload Ctrl+U R Add a new library by
Spike2 Upload Using Programmer  Ctrl+Shift+U Arduine hbranes . selecting its .zip file (you
c - . Bridge £ )
Export compiled Binary Ctrl+Alt+S =C
N EEPROM downloaded)
54} Show Sketch Folder Ctrl+K Esplora
Include Library : B
Add File.. Fiernata - Include a library by
forward = !forward; HID SEIGCting one 12

if (forward) | Ve ke


https://www.arduino.cc/en/Main/Libraries

,..ﬂ.,‘é ELECTRONICS KIT:

CONTENTS

— to be returned July 4th

= Check out what s Iin
the kit here

= One part missing:
Vibration Motor

) Link to more info & tutorials about part

'E Link to shop, in case you need
to buy more/spare

1 electronics kit, containing:
Arduino Nano € =

Arduino Nano BLE@ =
Breadboard '®

Breadboard wires ™

Various basic components ™

Potmeter @ =

Buzzer O'm

7-segment display € =
2RGB leds O =
Ultrasonic sensor module €@ =

OLED Display & =

Temperature sensor @ =

MPU-6050 Accelerometer &

Hover over part so see image!

Gyroscope 3-Axis Module @ =

Vibration motor module @ ™=

UNIVERSITY OF TWENTE.

a lransparent box, with the content below.

Arduino Nano, can be black or blue board.

Arduino Nano with onboard Bluetooth module.

Board with lots of hales in which you can stick components.
Small box of breadboard wires.

Resistors, capacitors, LEDs in various colors, at least 6 push buttons etc.
Potentiometer.

Buzzer. Shopping link is to starter kit which contains this.
Small 7-segment LED display (displays a single character).
RGB Led

Ultrasonic distance sensor

0.96 inch OLED Display 128*64 pixels blue - 12C

DHT11 temperature sensor, blue.

MPU-6050 Accelerometer and Gyroscope sensor. Warning: version in shop has no headers (you have to solder these
yourself, so you nead a soldering iron with a fine point and good eyes or a magnifying glass).

Vibration motor, like the vibration element in your phone.
Unfortunatly, due to supply-problems, most of the kits have been sent without this module!

AppDev 4/22/2020 13


https://home.et.utwente.nl/slootenvanf/div/appdev/checklist/

Chat seryice on most pages
G E N E RAL TI PS f[)onu\gl:bpslgeelse login to the site, o
so we can see who you are .7

= Always disconnect power (USB cable) if modifying
circuit!

» Resistor color codes: resistorcolorcodecalc.com (or
use multimeter)

Troubleshooting:

= Use Stackoverflow forum or the chat on the site
- - = Arduino general troubleshooting quide

2200 5% 2090 2310

AppDev 4/22/2020 14



resistorcolorcodecalc.com
https://stackoverflow.com/c/app-dev-team/questions
https://www.arduino.cc/en/guide/troubleshooting

USE A DISTANCE SENSOR
ULTRASONIC SENSOR

Original Wave

» Uses ultrasonic sound waves to
determine range of object (echo-location)

= Range 5-250cm... or more

» Send a ‘ping’... wait for return, measure
time to get distance

3 \
Receiver ‘\

Reflected Wave (echo)

__________________

Distance

AppDev 4/22/2020 15
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WRITING YOUR FIRST LINES OF CODE

= |f.. Some condition is true
= Do something

if ( condition ) { // something nearby?
// sound alarm

}

= Example condition:

distance < 150

UNIVERSITY OF TWENTE. AppDev  4/22/2020 17



= Do assignment today or next week: deadline
Friday May 15t (next week)

.= Hand-in Arduino project@n Canvas with
demonstration video

"= |n the video, demonstrate the circuit you built,
and the code!

= Tutorial for this assignment: “Build a distance
: sensor with an alarm”

Practical count towards the grade just like any other assignment.

More on grading in de FAQ.
*®

slides @ vanslooten.com/appdev Check out what is in
the kit here



https://home.et.utwente.nl/slootenvanf/lesson/appdev-practical-assignment-1/
https://home.ctw.utwente.nl/slootenvanf/appdev/
https://home.et.utwente.nl/slootenvanf/div/appdev/faq.html
https://home.et.utwente.nl/slootenvanf/div/appdev/checklist/

