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Why Arduino?

* Physical Computing

e Interfaces to sensors / actuators

e prototypes behavior

e entry level for designers and artists.
« Large community

 Blog, Forum, Examples
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Hardware
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Additional hardware: shields

« Add-on electronics modules for improving functionality
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UNO

Microcontroller ATmega328

Operating Voltage 5V

Input Voltage (VIN) (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

32 KB (ATmega328) of which 0.5 KB used
by bootloader

SRAM (Static RAM) 2 KB (ATmega328)

EEPROM (Electrically erasable
programmable ROM)

Clock Speed

Flash Memory

1 KB (ATmega328)

16 MHz
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UNO

 Power: USB Power supply (5V)
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UNO

 Power: external power supply (7V-12V)
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UNO

* Power: Vin, depends on external source. (7-12V)
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UNO

* Power: 5V supply
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 Power: 3.3V supply
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UNO

« Power: GND pins
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UNO

« 14 Digital I/0 Pins (of which 6 provide PWM output)
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UNO

« 14 Digital I/0O Pins (of which 6 provide PWM output)
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UNO

e Serial: 0 (RX) and 1 (TX)
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UNO

 LED: Pin 13
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UNO

* 6 analog inputs, 10 bits resolution (1024 values)
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Presenter
Presentation Notes
Can also be used as digital inputs/outputs


UNO

 AREF: Reference voltage for the analog inputs
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UNO

» Reset. LOW to reset the microcontroller
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Software: IDE

e http://arduino.cc/en/Main/Software

23 sketch_mar08b | Arduino 1.5.2
File Edit Sketch Tools Help

Serial Monitor

> Save Sketch

T~ Open Sketch

(old: *.pde, new:
\ *.1IN0)
\ New Sketch
\ Compile and Upload

Verify (Compile)

woid loop () {
A/ put your main code here,

}

Designed Technische Universiteit
; ; Intelligence Eindhoven
/Department of Industrial Design Group University of Technalogy PAGE 20



http://arduino.cc/en/Main/Software

Driver Installation and Port Identification

« Refer to the instructions in
e “Getting Started with Arduino” book, page 23-26

e http://arduino.cc/en/Guide/HomePage

« Check the wiki

e http://wiki.id.tue.nl/creapro/CreativeProgrammingAssignment201504
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Really getting started

Sense/ Perceive
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Some common sensors

Acceleration

Vibration

Setting _
‘ or J I
Orientation Rotation
Temperature
Movement On-off status
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Some common actuators

Display

s

Stepper motor

Buzzer

Heating pad

R

Fan
Servo motor Speaker
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Breadboard
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Blinking a LED

* File>Examples>Basics>Blink

 LED: light-emitting diode
(@ Biink | Arduino 0022 -—ilglélg1

File Edit Sketch Tools Help

Blink
Turns on an LED on for one second, then off for one second, repe

This exanple code i3 in the public domain.
T

void setup () {
Jf initialize the digital pin az an output.
/¢ Pin 13 has an LED comnnected on most Arduino boards:
pinMode {13, OUTPUT):

¥

void loop () !
digitalllrite (13, HIGH): set the LED on
delay(1000) wait for a second
digitalllrite (13, LOW); set the LED off
delay(1000) wait for a second

/Department of Industrial Design PAGE 26



Presenter
Presentation Notes
Point out “setup” and “loop” functions


Blinking a LED
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Blinking a LED

» #define LED 13

#define LED 13

vold =setup() |
S/ dinitialize the digital pin az an output.
A4 Pin 13 has an LED comnected on most Arduino boards:
pinMode (LED, OUTEUT) :

void loop()
digitalllrite (LED, HIGH]) £4 set the LED on

delay (1000 ; A5 wait for a second
digitalllrite (LED, LOT ; 44 set the LED off
delay (1000 ; A5 wait for a second
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Button to control a LED

« File>Examples>Digital>Button
(@ sutton) avuino 022 e ]

File Edit Sketch Tools Help

W

Button

Turnz on and off a light emitting diode (LED) connected to digital=
pin 13, when pressing a pushbutton attached to pin 2. 1

The circuit:

* LED attached from pin 13 to ground

* pushbutton attached to pin 2 from +35V

* 10K reszistor attached to pin 2 from ground

* Note: on most Arduinos there iz already an LED on the board
attached to pin 13.

created Z005
by DojoDave <http: /Jwmmr, 090, orge
wodified 28 0Oct 2010

br Tom Trine
4|
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Button to control a LED
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Button to control a LED

A constants won't change. They're used here to

Af zet pin numbhers:

const int buttonPin = 2: A4 the mumber of the pushbutton pin
const int ledPin = 13; A4 the mumber of the LED pin

Af wariables will change:
int buttonitate = 0; A4 wariable for reading the pushbutton status

volid setup () {
A 1nitiali=ze the LED pin as an output:
pinMode (ledPin, OUTPUT) :
A dinitialize the pushbutton pin as an input:
pinfode (buttonPin, INPTUT);
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Button to control a LED

vold loop ()
A5 read the state of the pushbutton walue:
buttonitate = digitalFead(buttonPin):

A7 check if the pushbutton is pressed.
A4 1f it is, the buttonstate is HIGH:
if [(button3tate == HIGH] {

A4 turn LED on:

digitalllrite (ledPin, HIGH) :
[
else {

A4 turn LED off:

digitalllrite (ledPin, LOW :
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Analog I/O

* File>Examples>Analog>Analoglnput

* Instead of a potentiometer, we use a light sensor
AnaIDgInpuﬂArdu'lnoOﬂu *-blﬂlgﬂ

File Edit Sketch Tools Help

Analog Input

Demonstrates analog input by reading an analog sensor on analog pin 0
turning on and off a light emitting dicde(LED) connected to digital
The amount of time the LED will be on and off depends on

the walue obtained by analogRead().

The circuit:
Potentiometer attached to analog input 0
center pin of the potentiometer to the analog pin
one side pin (either one) to ground
the other zide pin to +5V
LED anode (lonhg leg) attached to digital output 13
LED cathode (short leg) attached to ground

* Note: because most Arduinos hawe a built-in LED attached
to pin 13 on the board, the LED iz optional.

Created by Dawid Cuartielles
Modified 4 Zep 2010
By Ton Igoe

This example code is in the public domain.
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Analog I/O
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Analog Input

int zensorPin = a0; Af select the input pin for the potentiometer
int ledPin = 13: Ff select the pin for the LED
int sensorValue = 0; F/ wariahle to store the walue coming from the sensor

vold setupi() |
£ declare the ledPin as an O0UTPUT:
pinMode (ledPin, OQUTPUT)

volid loop () !
4 read the walue from the =zensor:
sensorValue = analogBead(sensorPin
FS#4 turn the ledPin on
digitalllrite(ledPin, HIGH):
A stop the program for <zensorValue> milliseconds:
delavy(zensorvalue) ;
S turn the ledPin off:
digitalllrice(ledPin, LOW):
A ostop the program for for <zensorValues milliseconds:
delav(sensorvalue) ;
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Analog I/O

int sensorPin = 40; A4 select the input pin
int ledPin 4_11; AF select the pin for the LED
int sensorValue = 0; riable to store the wvalue coming from the sensor

vold setup() |
Sf declare the ledPin as an O0UTPUT:
pinMode(ledPin, OUTPUT) :

PWM pin!!!

void loop () {
A4 read the
sensorValue
A4 turn the
analogiirite TedPin, sensorValuel'd)|:
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Serial Communication

A Example 11-06 from "Getting Started with Pr@comzz w
S5 by Beas & Fry. 0'REeilly / Make 2010 |

-

S4 Note: This iz code for an Arduino board, n|°

int sensorPin = 0; /7 Zelect input pin
int wal = 0;

volid setup() !
Serial.begin(9600); S/ Open serial port

I Autoscroll Carriage return » | |

volid loop ()

val = analogkead(sensorPin] / 47 // Head walue from sensor
cerial.printlni(wval); /F/ Print wariable to zerial port
delavy(100); S/ Wait 100 millizeconds
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Serial communication

* Allows Arduino to communicate
e Directly
— via USB cable / COM port
 Wireless
- via WiFi module
— via Xbee
— via bluetooth module
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Take care

* Arduino:
o Serial.print does translation to ASCII text
— Int value 12 into 2 characters ‘1’ and ‘2’
— float value 1.23 as 4 characters ‘1’, ‘., ‘2" and ‘3’
— String value “Hi!” as 3 characters ‘H’, ‘i’ and ‘V
o Serial.printin does similar + end of line
e Serial.write writes a single byte

* Processing/Arduino

e Serial monitoring and communication to Processing
cannot be done at the same time...
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Examples

« Arduino communicating to Processing
% !

|

ES

| i

[, s | -

(R e ——

SerialPrint SensorGraph SensorRead
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Presenter
Presentation Notes
Show importance of name giving and comments
Show translation in print, show what happens when serial monitor and processing compete for serial port, demonstrate sensor reading and graphing in processing


That was Arduino.
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