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Griindlanan Flektranik

http://www.mikolaskova.cz/nop/streifzuege

lllustration Judy Aime Castro aus “Arduino fur Einsteiger”, Banzi, Shiloh
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Grundlagen Elektronik
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Uber Arduino

Wiring-Platine von Hernando Barragan

Entwickelt als Master-Arbeit am Interaction Design Institute
Ivrea

soll auch technisch weniger Versierten den Zugang zur
Programmierung und zu Mikrocontrollern erleichtern

Betreuende Professoren: Massimo Banzi and Casey Reas
(- Processing)

2005 Massimo Banzi und David Cuartielles entwickeln auf
Basis von Wiring das erste Arduino Board

Arduino-Geschichte aus Hernd{d§"BaItagahs Siekt: fttps://arduinohistory.github.io/de
Masterthesis: http://people.interactionivrea.org/h.barragan/thesis/thesis_low_res.pdf


https://arduinohistory.github.io/de

Hernando Barragan | Interaction Design Institute Ivrea | June 2004

h.barragan@interaction-ivrea it

Wiring: Prototyping Physical Interaction Design

Thesis Committee

Massimo Banzi . Associate Professor

Primary advisor

Casey Reas . Visiting Assistant Professor

UCLA Design | Media Arts,

Secondary advisor
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Arduino

Bezug zur Gestaltung
entwickelt von Designern / im Design-Kontext

Aufeinander abgestimmte Soft-und Hardware:

Arduino Hardware - Board

Software - Arduino IDE
(Entwicklungsumgebung - Integrated
Developement Environement))

Open Source Software — Software kann frel s

// the setup routine runs once when you pre reset
vvvvvvvvv () 1
e n u Z Wer e n // initialize the digital pin as an output

pinMode(led, OUTPUT);

}

// op routir ns ov i r

llllllll 01
di Write(le GH); )
delay(1000);
digitalWrite(led, LOW);
delay(1000);

Open Hardware — Hardware kann }

NnNacC h g e b aut we rd en http://ww.mikolaskova.cz/nop/streifzuege



Arduino-Board (Hardware)
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Programmierung
Arduino IDE

File Edit Sketch Tools Help

_

Integrierte Entwicklungsumgebung D i

Turns on an LED on for one second, then off for one second, repeatedly.

Integrated Developement EnV|r0nement This example code is in the public domain.
*/

// Pin 13 has an LED connected on most Arduino boards.
// give it a name:

int led = 13;
* Syntax-Highlighting, Syntax-Prifung,
// the setup routine runs once when you press reset:
. . void setup(} {
° // initialize the digital pin as an output.
Komp||at|0n pinMode(led, OUTPUT);
}
° -
Ubertragen an ArdUInO Hardware // the loop routine runs over and over again forever:
void loop() {
° digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second
}

http://www.mikolaskova.cz/nop/streifzuege



Programmierung
Arduino IDE

HEGNTPEEN WG GERIE 6 File Edit Sketch Tools Help

-Edlt Sketch Tools Help
| ove s _ "

Open... Ctrl+0
Sketchbook
) TSR oo Blink
Close Crlsw ozv-g-tal Y sareninimum | Turns on an LED on for one second, then off for one second,
Save Ctrl+S  03.Analog > Blink
Save As... Ctrl+5hift+S  p4.Communication  » DigitalReadserial . - - - -
- S o This example code 1s in the public domain.
Upload Using Programmer  Ctrl+Shift+U 06.Sensors > ReadAnalogVoltage * /
Page Setup Ctrl+Shift+P SR g
08.5trings > . .
print sy , // Pin 13 has an LED connected on most Arduino boards.
Preferences CHrl+ComMa 15 gearreriit > // give 1t a name:
Quit Ctrl+q ArduinolsP l n t 'L e d
AFMotor b
EEPROM > // the setup routine runs once when you press reset:
Esplora b 1
void setup() {
Ethernet > . . . . . . .
i , // 1nitialize the digital pin as an output.
Gsm > pinMode(led, OUTPUT);
LiquidCrystal > }
Robot_Control >
Robot_Motor > . ;
o N // the loop routine runs over and over again forever:
servo > vold Lloop() {
zr““m“ i digitalWrite(led, HIGH); // turn the LED on (HIGH is the
Siepper . dglgy(l@@@); // walt for a second _
T > digitalWrite(led, LOW); // turn the LED off by making ths
WiFi b
> I

delay(1000); // walt for a second

< —— \Nire

I —




PC

Blink

Turns on an LED on for one second, then off for one second
This example code is in the public domain
.

// Pin 13 has an LED connected on most Arduino boards
// give it a name
int led = 13;

// the setup routine runs once v
void setup() {

N you press reset:

// initialize the digital pin as an output
pintode (led, OUTPUT);

// the loop routine runs over and over again forever
void loop()
digitalWrite(led, HIGH);
delay(1000) ;
digitalWrite(led, LOW);
delay(1000);

// wait for a second

// wait for a second

// turn the LED on (HIGH is the voltag

Physical Computing

— Programmcode —»  Mikrokontroller

LED

Sensor

repeatedly

// turn the LED off by making the voltage LOW
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Weitere allgemeine Komponenten
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Weitere Komponenten: LED

Stromrichtung
l Generates power Uses power
+ Anode
e L ?: Emits Light
Anode — +—— Kathode
- Kathode
Pluspol + = Minuspol I
Stromrichtung Emits Heat
I
GROUND
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Weitere Komponenten: LED
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Steckplatine/Breadboard - Layout
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Weitere Komponenten: Widerstand

270 Ohm

(- Ohmsches Gesetz: Spannung=Widerstand*Strom )
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Blink-Code

File Edit Sketch Tools Help

sketch_jul29a | Arduino 2:1.0.5+dfsg]
-Edlt Sketch Tools Help
o e _ -

Open... ctrl+0 /*
Sketchbook B'L 1 n k
01 Basics > AnalogReadSerlal
P T N Carativimum | Turns on an LED on for one second, then off for one secor
Save Ctri+5  p3.Analog > Blink
Save As... Ctri+shift+S 04 Communication > DigitalReadserial This example code is in the public domain.
Upload Ctrl+U  g5.control > Fade * /
Upload Using Programmer  Ctrl+Shift+U 06.Sensors * ReadAnalogVoltage
Page Setup Ctrl+Shift+P SRRy 2 ; )
Print Curtep 08:StringS > // Pin 13 has an LED connected on most Arduino boards.
Preferences Ctri+Comma ?z:lSJtSaI?terKit Z // g 1ve 1t a name.
Quit ctrl+Q ArduinoISP 1 nt .Led = 13 ;
AFMotor > i
// the setup routine runs once when you press reset:
EEPROM b :
ol 5 void setup() {
Ethernet > // 1initialize the digital pin as an output.
rirmata ’ pinMode(led, OUTPUT);
GSM b3
LiquidCrystal > }
Robot_Control >
RobotMotor ’ // the loop routine runs over and over again forever:
SD > .
e . void loop() {
SoftwareSerial > digitalWrite(led, HIGH); // turn the LED on (HIGH 1is tt
SPI > delay(1000); // wait for a second
e z digitalWrite(led, LOW); // turn the LED off by making
wiFi 5 delay(1000); // walt for a second
{ I \Vire >

I }

I -  Venu Datei — Beispiele — Basics — Blink



|
File Edit Sketch Tools Help
_

/*
Blink
Turns on an LED on for one second, then off for one second, repeatedly.

This example code 1s in the public domain.
*/

// Pin 13 has an LED connected on most Arduino boards.
// give 1t a name:
int led = 13;

// the setup routine runs once when you press reset:
vold setup() {
// 1nitialize the digital pin as an output.
pinMode(led, OUTPUT);

}

// the loop routine runs over and over again forever:
vold loop() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

Y
— Menu Datei — Beispiele — Basics — Blink



* Physisch: Arduino- LED - Widerstand aufbauen

* Arduino-IDE: Blinkbeispiel 6ffnen und auf Arduino laden

— Menu Datei — Beispiele — Basics — Blink
Us

ooooooooooooooooooooooooooooooooooo

...........

ol WS RN
Made with [@) Fritzing.org celizavuve M sewwun|l=-
+
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Licht an- und ausschalten

DigitalWrite( ) - HIGH oder LOW

digitalWrite(ledl,HIGH)
Delay(1000);
digitalWrite(ledl, LOW)

delay(1000);

http://www.mikolaskova.cz/nop/streifzuege



Lichtmenge steuern

analogWrite( )
Werte zwischen 0 und 255

Nur auf Pins 3, 5, 6, 9, 10, und 11 maoglich!

analogWrite(led, 255);

delay(1000);

analogWrite(led,0); o el sl

-——--———_————-5‘

delay ( 1@@@ ) ; http://www.mikolask y 7 §§ = V.8 E 5;' ; : ‘s,_,,,,‘,, ,,,,,ﬁ(



* Pin andern fiir AnalogWrite()

- analogWrite(led, 255)
- analogWrite(led,0) void 'Loop() {

analogWrite(led, 255);
delay(10000),;
analogWrite(led, 0);
delay(1000);

http://www.mikolaskova.cz/nop/streifzuege



RGB-LEDS

Drel Lampen in einer LED

Common Cathode: langes Bein — =

Common Anode: langes Bein —» +
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sketch_oct03b | Arduino 2:1.0.5+dfsg2-4.1

File Edit Sketch Tools Help

00 BEA 2]
=

sketch_octD3b §

Code fur RGB-LED

//uncomment this line if using a Common Anode L
//#define COMMON_ANODE

Statt jeden Pin einzeln zu setzen — auslagern

void setup()

{
pinMode({redPin, CUTPUT);

pintiode(greenpin, OUTRUT); eigene Funktion setColor(...)
Iy

\{.«oid loop() Setco-l_or(255’ 0; 0) ’

setColor(255, 0, 0); // red

delay(1008);

setColor(@, 255, 0); // green

delay({1000);

setColor(0, 0, 255); // blue (LTI
delay({1000);

setColor(255, 255, 0); // yellow

delay(1008);

setColor(80, 8, 80); // purple void setColor(int red, int

delay({1000);

setColor(0, 255, 255); // aqua .

delay(1000); g reen ’ lnt b-l.UE)
}

void setColor(lint red, int green, int blue)
f {

analogWrite{redPin, red);

analogWrite(greenPin, green); ana-l-ogw rl-te( red Pln , red) ;

analogWrite(bluePin, blue);

} analogWrite(greenPin, green);
analogWrite(bluePin, blue);
}

http://www.mikolaskova.cz/nop/streifzuege




Physisch- Hardware: Arduino- LED-Widerstande aufbauen (Alternative: RGB-LED-Modul)
Software: Arduino-IDE: RGB-Blink Beispiel 6ffnen - http://www.mikolaskova.cz/nop/streifzuege

Prifen ob Code mit Farben lbereinstimmt - allenfalls Pins anpassen
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Programmierung
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Kontrollstrukturen

z.B. for-Schleife: 4 mal wiederholen:

So lange i kleiner als 4 (i< 4) ist, wird das Codestiick
wiederholt und i am Ende um 1 erhoht (i=i+1).

for ( int i= 1; i< 4; 1i=i+1 ) {
setColor(255,0,0);
delay(250);
setColor(0,0,0);
delay(250);

http://www.mikolaskova.cz/nop/streifzuege



Zufallsfunktion

Bereich abstecken. In welchem Bereich liegt der Zufall?

z.B. Zufall im Timing
int dauer=random(500,1000):;

Eine zufallige Zahl zwischen 500 und 1000 wird der Variablen
“dauer” zugewiesen und kann so der delay-Funktion tbergeben
werde

delay(dauer);

http://www.mikolaskova.cz/nop/streifzuege



Zufallsfunktion — random( )

In welchem Bereich soll der Wert liegen?

z.B. zufalliger Farbwert
int gruenwert=random(0,255);

Eine zufallige Zahl zwischen 0 und 255 wird der Variablen

“grun” zugewiesen und kann so der setColor-Funktion
Ubergeben werden

setColor(255,gruenwert,0);

http://www.mikolaskova.cz/nop/streifzuege
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