Arduino Tutorial



Arduino

Uses Atmel AVR

Hardware contains e g il |
everything you need o %@ﬂ@.,
Simple high-level C/C++ L b ARDUINO = @
based programming T

language

Very easy to use
Example code and projects

Large online forums for
support Arduino UNO

Can also write to AVR
registers for low-level
functionality




Running the Arduino IDE
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Turns on an LED on far one second, then off for one second, repe

This example code is in the public domain.
Lr

vold setup () {
44 initialize the digital pin as an output.
S¢ Pin 13 has an LED commected on most Arduino boards:
pinMaode (13, OUTPUT) :
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Turns on an Board @ Arduine Uno
Serial Port volid loopi() {
Thiz exanpli o .
Ty : ] Arduine Diecimila or Duemilanove w/ ATmegal68 digitalllrite(l3, HIGH): /F set the LED on
rogrammer ) )
Arduine Nano w/ ATmega328 delay(1000) ; Ff wait for a second
| woia setw() Burn Bootloader Arduino Nano w/ ATmegal68 digitallirite(l3, LOW); // set the LED off
1 // initialize the digital pin as an output. . : "
## Pin 13 has an LED comnmected on wost Arduing Arduine Mega 2560 or Mega ADK delay(l000) : A4 wait for a second
pinMode (13, OUTPUT) Arduine Mega (ATmegal 280) }
¥ Arduine Mini w/ ATmega328 -
woid loop (] § Arduine Mini w/ ATmegal6d
| digitalllrite(13, HIGH); // set the LED on Arduine Ethernet
delay(l000); #F walt for a second Arduine Fio
| digitalllrite (13, LOW): A SE.E the LED off Arduine BT w/ ATmega32s
delay(l000) ; Af wait for a second

} Arduine BT w/ ATmegal6s

LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal6d

Arduine Pro or Pro Mini (3Y, 16 MHz) w/ ATmega328
Arduine Pro or Pro Mini (5, 16 MHz) w/ ATmegal68
Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328 o
Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68

e N o1 e e Verify correct board and port




Running the Arduino IDE
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Thiz example code iz in the public domain.
wf

vold setup() {
Jf initialize the digital pin as an output.
A4 Pin 13 has an LED connected on most Arduino boards:
pinMode (13, OUTPUT):

void loop () {
digitalWrite(l3, HIGH): &4 set the LED on
delay (1000) ; A4 wait for a second
digitalWrite {13, LOWj: /¢ set the LED off
delay (1000) ; A4 wait for a second
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Turns on an LED on for one second, then off for one second, repe

Thiz example code is in the public domain.
wf

vold setup() {
S/ initialize the digital pin as an output.
A4 Pin 13 has an LED connected on most Arduine boards:
pinMode (13, OUTPUT):

void loop () {
digitalWrite(l3, HIGH): ## set the LED on

delay(1000) AF wait for a second
digitalWrite {13, LOW): /¢ set the LED off
delay(1000) ; A# wait for a second




Arduino Code (Hello World)

Can define constants just like in C/C++

AT constants *f
#define BLINE DELAY tao

A pin definitions
#define LED 13

A

A

mumber of millizeconds between LED toggles

LED iz on pin 13

A% dnitialization code *f
volid setupi() |
pinMode (LED, OUTEUT) ;

A mainloop - runs forever *f

vold loop () |
digitallWrite (LED, HIGH) ;
delay (BLINE DELATY) ;
digitalllcite (LED, LOTN ;
delay (BLINE DELATY) ;

A

A
A
A
A
Ly

et LED pin as an output

turn LED aon

walt bhefore turning it off

turn LED off

walt bhefore turning it back on
now return to the top of the loop



Arduino Code (Hello World)

AT constants ¥/
#define BLINE DELAY S00 A4 mamber of milliseconds between LED toggles

A pin definitions %/
#define LED 13 A4 LED is on pin
void setup() — code that runs once at startup

A% dnitialization code *f
volid setupi() |
pinfMode (LED, OUTPUT) : A zet LED pin az an output

A mainloop - runs forever *f
vold loopi() |
digitalliirite (LED, HIGH): /4 turn LED on

delay (BLINE DELAY) ; A4 wait before turning it off
digitalWrite (LED, LOW); A7/ turn LED off
delayv (BLINE DELAT) ; A4 wait before turning it back on

A4 now return to the top of the loop



Arduino Code (Hello World)

AT constants ¥/
#define BLINE DELAY S00 A4 mamber of milliseconds between LED toggles

A pin definitions %/
#define LED 13 A4 LED is on pin 13

A% dnitialization code *f
volid setupi() |
pinfMode (LED, OUTPUT) : A zet LED pin az an output

void loop() — code that runs continuously in a loop (mainloop)

A mainloop - runs forever *f
vold loopi() |
digitalliirite (LED, HIGH): /4 turn LED on

delay (BLINE DELAY) ; A4 wait before turning it off
digitalWrite (LED, LOW); A7/ turn LED off
delayv (BLINE DELAT) ; A4 wait before turning it back on

A4 now return to the top of the loop




Arduino Demos

Hello World

Blinks an LED

Interrupts

Switch toggles blinking LED (switch press triggers ISR)
PWM

LED brightness changes continuously using PWM
ADC

Periodically samples voltage across light sensor and
outputs brightness level using the LED

Code Available at: www.gabeacohn.com/teaching/micro



http://www.gabeacohn.com/teaching/micro

Arduino Interrupts Demo

* Need to connect switch between pins 2 and 4
F Vcc

Resistor
normally HIGH
Digital Input LOW when

_

Fvitch is pressed




Arduino PWM Demo

* Need to connect a wire between pins 11 and 13




Arduino ADC Demo

* Need to connect photo-resistor between pin

AO and GND
- g Vcc

"~ R, +R

Resistive
Sensor
R

Analog Input |74




