LEREN PROGRAMMEREN MET ARDUINO

lets voor joue
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MISSIE VAN EDULAB?

d Laag drempelig

d Betaalbaar

d Toegankelijk blijven

d Knappe elekironica projecten realiseren

d Warm maken voor elektronica en techniek 24
or jongeren / volwassenen / leerkrachten “ﬁ'
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WIE IS EDULAB?

Frank Marchal, professional bachelor in Elektronica

Leerkracht elektronica KOSH Herentals

Heel wat elektronica projecten gebouwd

- Robotkampen / nascholingen met Flowcode (PIC controllers) en Arduino (ATMEL controllers)

ro:bits, elektric paint en makey makey workshops




Microardubot film zomer 2017
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h’r’rps://www.you’rube.com/wo’rch?v:hOjelDyAvoA%




Kennismakingsronde

Welke ervaring met Arduino ¢




Programmeren is toegankelijker geworden
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a Hemando Barragdn bedacht bij zijn thesis in 2003
een eerste ontwikkelbord en mogelijkheid tot bedrading

https://massimobanzi.com/



Ferste Arduino!
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De eerste Arduino UNO op PCB
nog gesoldeerd door Massimo (25 stuks gemaa

(firma Wirin
https://arduinohistory.github.io/



WAAROM ARDUINO?

Creatfiviteit is groot
Goedkoop en makkelijk aan te schaffen

Heel veel projecten mogelik
- Knappe STEM projecten mee te maken




Wat biedt Arduino?

Heel open microconiroller omgeving

Makkelijk draadjes te leggen

Handige manier om elekironica/robotica te
ontdekken




Hoe programmeren in Arduinoe
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ELEKTRONICA KENNIS NODIG?

Vooral geboeid zijn om te willen onderzoeken en aan te sturen

Basiskennis elekfronica opbouwen

Veel info op internet te vinden www.arduino.cc



http://www.arduino.cc/

ARDUINO OF RASPBERRY<¢

- Kleine sturingen of faken (nief meer dan 2) - Mini computer (meerdere programma'’s o,v'
_ Arduino IDE of C++ _ Video (HDMI) en audio makkelijk te gebpdke
- Microcontroller (1 sequentieel programma) - Camera aansluiting
- Programmaiin flash geheugen - USB keyboard/muis/harddrive
- 1O aansluitingen zonder bescherming - Programma op SD card
- Via shields SD card, touchscreen, LCD - Real time OS
- Kan je een USB apparaat van maken - Linux omgeving / Python
(micro of Leonardo) - 10 aansluitingen zonder besCherming

- ldeaal te gebruiken met meer dan 2 taken

https://makezine.com/2015/12/04/admittedly-simplistic-guide-raspberry-pi-vs-arduino/



SOORTEN
ARDUINO'S?
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g AM I\ BOARD FIELD GUIDE

2005 2006 2007 2008

Old-style RS-232 serial
~ port rather than USB.

Serial
ge—= — Designed to be builton a . - - -
£ ot home-etched PCB. In 2005, a group at Italy’s Interaction Design Institute Ivrea developed
Si‘:?l:Si-ded At _— Arduino as a low-cost, easy-to-use electronics platform for students and
Serial coslemae pn artists. It borrows its name from nearby watering hole Bar di Re Arduino.

headers, data n . - = s 2
transfer Since exploding onto the maker scene, Arduino has cultivated a flourishing

LEDs. community of inventors, engineers, and hackers dedicated to sharing code

—_—

_ | uss Extreme and developing hardware under an open-source banner.
First board to
bear the = 2 -bi -
Arduino name. — Most advanced Abmels sotatanegaAVi ATITI BgaB

microcontroller family is

etch-it-yourself PCB design. an Arduino signature.

NG (Nuova Generazione) sevérino(aka S3V3)

The ATmegal68 doubles on-board memory to 16KB,
but is otherwise nearly identical to the ATmega8. ATm Bgalﬁ 8

First to ship with
ATmegale8. ———— §

Bluetooth Large 28-pin Plastic Dual In-line Package
NG~ m (PDIP-28) for through-hole soldering.
Sew-through contact pads for Underside pins N
connecting conductive thread. = for breadboard R e RO ) ’
LilyPad connection. designed for suface-mount soldering.
" Designed for Very thin Quad Flat No-lead (VQFN) pack- ’
E TR battery-powered age replaces leads with underside pads.
ini

Diecimila Duemilanove wireless projects.

First board to use
surface-mount
processor.

.com/yGRLPvL

Auto-selects power ="

On-chip memory doubles
supply. First to ship Nano B ne] - again to 32KB. ATm eg3328
with ATmega328. Fio Bluetooth

"/UwPad Simple Replaces

:“E - .y sew-through ’

contacts
Ethernet i with button
LilyPa m -
snaps.

Duemilanove
Pro )

Mini form-factor compatible.———— p;g Mini 7 'Uiie

Designed for
semipermanent—
installation.

LilyPad
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Official reference model
The Mega took Arduino to a new ATm egalZBU for Arduino platform.
Emulates mouse and

level. quadrupling on-chip memory
to 128KB and more than tripling the
total number of 1/0 and input pins in
a significantly larger form factor. Mega keyboard over USB. ﬂ
==

With the Mega2560, memory ATm Bga 25 B [] Micro | Yan

doubled again to 256KB. First dual-core model, combining
ATmega32u4 with MIPS
embedded Linux machine.

ATmega32u4

s il :& Integrates USB
Leonardo LilyPad USB controller into ’
\* processor chip.

https

egaz i}

Though larger, the new
form factor remains pin- -
compatible with the standard Mega update for use with Android
Arduino shield footprint. Accessory Development Kit (ADK). ——1  ADK \

The Due marks Arduino’s first ATSAM 3X8 E

departure from the AVR architecture.

The ATSAM3XS8E is an ARM Cortex M3
processor with twice the memory and
four times the clock speed

of the ATmega2560.

32-bit processor. Runs at

I— First Arduino to mount
- 3.3V rather than 5V.

20090 20710 2011 2012 2013
EDULAB




SHIELDS
VOOR
ARDUINO'S?

O Motordrivers
d Stacked (meerdere shiel
O Plek om zelf te soldere
O Schroefconnectors
I




Werken met Arduino IDE?¢

® @ Blink | Arduino 1.8.5

WWW.Arduino.cc Blink §

. . . // the setup function runs once when you press reset or power the board
n () void setup() {
DI'CICIIT Op WIﬂdOWS, LInUX' agle // initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

}

// the loop function runs over and over again forever

void loop() {$
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

We maken ‘“sketches” (code op ] p(]giﬂ(]) digitalWrite(LED_BUILTIN, LON);  // turn the LED off by making the voltage LOW

delay(1000); // wait for a second
}

Arduino/Genuino Uno on COM1

/



http://www.arduino.cc/

Setup en loop?

#define LED PIN 13 A4 Pin number attached to LED.

void setup() { 1-malig
pinMode (LED PIN, OUTPUT); A Configure pin 13 to be a digital output. vitgevoerd

h

void loop() {
digitalWrite(LED PIN, HIGH); A Turn on the LED. constant
delay(186a); A4 Wait 1 second (1888 milliseconds). vitgevoerd
digitalWrite(LED PIN, LOW); /f Turn off the LED.

delay(1l@ea); A4 Wait 1 second.
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Built-in Functions

Pin Input/Output
Digital I/0 - pins ©-13 AB-AS
pinMode(pin,
[INPUT, OUTPUT, INPUT_PULLUP])
int digitalRead(pin)
digitalWrite(pin, [HIGH, LOW])

Analog In - pins AB-AS
int analogRead(pin)
analogReference(

[DEFAULT, INTERMAL, EXTERNAL])

PhWM Out - pins 3 5 6 9 18 11
analoghirite(pin, wvalue)

Advanced I/0

tone(pin, freg Hz)

tone(pin, freg Hz, duration _ms)

noTone(pin)

shiftOut(dataPin, clockPin,
[MSBFIRST, LSBFIRST], wvalue)

unsigned long pulseIn{pin,

[HIGH, LOW])

Time
unsigned long millis()

ff Overtlows at 58 days
unsigned long micros()

S Overftlows at 780 minutes
delay(msec)
delayMicroseconds(usec)

Math

min(x, vy) max(x, y) abs(x)
sin(rad) cos(rad) tan(rad)
sqrt(x) pow(base, exponent)

constrain(x, minval, maxval)
map{wval, fromL, fromH, tolL, toH)

Random MNumbers
randomSeed(seed) // long or int
long random(max) // © to max-1
long random(min, max)

Bits and Bytes

lowByte(x) highByte(x)
bitRead(x, bitn)

bitWrite(x, bitn, bit)
bitSet(x, bitn)

bitClear(x, bitn)

bit(bitn) // bitn: @=LSB 7=MSB

Type Conversions

char(val) byte(val)
int(val) word(val)
long(val) float(val)

External Interrupts

attachInterrupt{interrupt, func,
[LOW, CHANGE, RISING, FALLING])

detachInterrupt(interrupt)

interrupts()

nolnterrupts()

Functies?e




Librariese
Libraries

Serial - comm. with PC or via RX/TX
begin(long speed) // Up to 115288
end()

int available() // #bytes available
int read() // -1 if none available
int peek() // Read w/o removing
flush()

print(data) println(data)
write(byte) write(char * string)
write(byte * data, size)
SerialEvent() // Called if data rdy

SoftwareSerial.h - comm. on any pin
SoftwareSerial(rxPin, txPin)
begin(long speed) // Up to 1152880
listen() // Only 1 can listen
isListening() // at a time.
read, peek, print, println, write
// Equivalent to Serial library

EEPROM.h - access non-volatile memory
byte read(addr)

write(addr, byte)

EEPROM[index] // Access as array

Servo.h - control servo motors
attach(pin, [min_uS, max_uS])
write(angle) // @ to 18@
writeMicroseconds(uS)

// 1000-2000; 1580 is midpoint
int read() // 8 to 188
bool attached()
detach()

Wire.h - I*C communication

begin( ) ff Join a master
begin(addr) // Join a slave @ addr
requestFrom(address, count)
beginTransmission(addr) // Step 1
send(byte) // Step 2
send(char * string)

send(byte * data, size)
endTransmission() // Step 3
int available() // #bytes available
byte receive() // Get next byte
onReceive(handler)
onRequest(handler)




Voorbeelden?

@ cool_hangeo_uusam | Arduine 1.8.5

Bestand Bewerken S5chets Hulpmiddelen Help

Mieuw Ctrl+M i
Openen... Ctrl+ O Ingebouwde Voorbeelden
Cpen Recent ; 01.Basics
Schetsboek 3 02.Digital
Voorbeelden P 03.Analog
Sluiten Chrle W 4. Communication
Cpslaan CtrleS 05.Control
Opslaan als...  Ctrl+Shift+S 06.5ensors
07.Display
Pagina-instelling Ctrl+5hift+P 08.Strings
Afdrukken Ctrl+P 09.USE
Vaorkeuren Cirle Comma 10.5tarterkit_BasicKit
11.Arduinc! 5P
Afzluiten Ctrl+ O
i Voorbeelden voor ieder board
Serial. bE=gin (2e00) Adafruit Circuit Playground
_ABVAR 1 teller = Eridge

Esplora

Ethernet

Firrnata

void loop () G5M

{ Joystick
while ( !( __ ardub LiquidCrystal

BlinkWithoutDelay
Button

Debounce
DigitallnputPullup
StateChangeDetection
tonekeyboard
teneMelody
toneMultiple

tonePitchFollower

(e)




WAAR KAN IK

ARDUINO
| EREN®@

Micro:bits / Makedo (dag 1) en basis Arduino 4-5/03/19 Brixel 250 euro

(dag 2) (9u — 16u) (Spalbeek,

Leeftijd: 11 — 88 jaar Krokusverlof Hasselt)

“Bouw je eigen MicroArdubot” workshop. 20 en 27/02/19 Gildezaal 330 euro

Basis Arduino. 20 en 27/03/19 (Kuringen, (incl robot
(13u —16u) Hasselt) materiaal)

Leeftijd: 12 — 88 jaar Woe namiddag

Arduino workshop voor gevorderden 8-9/07/19 Handelsschool | 330 euro

(deel 1)(LCD, OLED, servo, IR sensor...) (9u —16u) Hasselt (incl materiaal)
Zomerverlof

Leeftijd: 14 — 88 jaar (basis Arduino vereist)

Arduino workshop voor gevorderden 26—-27 /08/19 Brixel 330 euro

(deel 2){USB, WIFI, RF, SD card ...) (9u — 16u) (Spalbeek, (incl materiaal)
Zomerverlof Hasselt)

Leeftijd: 14 — 88 jaar (basis Arduino vereist)

“Bouw je eigen MicroArdubot” workshop. 28-29/10/19 Handelsschool | 330 euro

Basis Arduino. (9u — 16u) Hasselt (incl robot
Herfstverlof materiaal)

Leeftijd: 12 — 88 jaar
Ontvang je graag de nieuwsbrief van EDULAB? Druk op de "nieuwsbrief” knop op www edulab. be en vul het
formulier in.



http://www.edulab.be/
mailto:info@edulab.be

Kom naar de SYNTRA opleiding van 10 weken
(3u, 1 avond per week|

Geen solderen, wel met draadjes werken
iIscomponenten ontdekken en
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http://www.edulab.be/

