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® Arduino foozls
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® ARDUINO ARCHITECTURE

® ARDUINO SHIELDS

3UAUNY ATMEGA168 ARDUINO

® Demonstration
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® Arduino started in 2005 as a project for students
at the Design Institute of lvrea, Italy.

® Open source

® Physical computing platform

® “Hardware Abstracted” Wiring Language

 USB programmable

® Large community

* Inexpensive ($31.95 from Sparkfun)

® “Arduino is an open-source physical computing platform based on
a simple i/ 0 board and a development environment that

implements the Processing / Wiring language. Arduino can be used to develop
standalone interactive objects or can be connected to software on your computer.” (

www.arduino.cc, 2006 )
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ARDUINO IS A PLATFORM (§1%)

® A physical Input / Output board (I/O) with a programmable
Integrated Circuit (IC).




ARDUINO IS A PLATFORM

° Also including an Integrated
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Development Environment (IDE)

for programming.

® The language itself is based in C

¢ wotup ()

but is largely modeled upon the w

pidtole (LedPin, OUTFIT):
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¢ Physical Computing projects / research

® Interactive Installations

* Rapid prototyping

® Sensors ( to sense stuff)
— Push buttons, touch pads, tilt switches.
— Variable resistors (eg. volume knob / sliders)
— Photoresistors (sensing light levels)
—Thermistors (temperature)
— Ultrasound (proximity range finder)

: ing. Al e Actuators ( to do stuff)
WWW.processing.org ; e 1EDn
— Motors
— Speakers
— Displays (LCD)
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® Arduino board 1J52naUAY

Bitlash on Arduino: Architecture Overview
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ARDUINO SHIELDS

Shields are boards that can be plugged on top of the
Arduino PCB extending its capabilities. The different
shields follow the same philosophy as the original

toolkit: they are easy to mount, and cheap to produce.
—
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ATMEGA168-ARDUINO

Digital /O 14 41158171 D0 — D13
Analog I/P 6 ¥1138n71 A0 — A5

PWM 4 %949 Atmega168 Pin Mapping
' Arduino function Arduino function
Serial port 1 %09 reset (PCINT14/RESET) PC6L}1 #[] PC5 (ADCS/SCLIPCINT13)  analog input 5
digital pin 0 (RX) {PCINT16MXD) PDOC] 217 PC4 (ADC4/SDA/PCINT12)  analog input 4
digital pin 1 (TX) (FCINTIZ/TXD) PD1 [ 217 PC3 (ADCHPCINT11) analog input 3
digital pin 2 (PCINT18/NTO) PO2C} 27 PC2 (ADC2IPCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C2B/INT1) PD3]s 24071 PC1 (ADC1/PCINTS) analog input 1
digital pin 4 (PCINT20/XCKTO) P4 e =]] PCO (ADCOIPCINTS) analog input 0
vee veer)r 2] GND GND
GND GNDCe 21 AREF analog reference
crystal (PCINTB/XTAL1/TOSC1) PB6C]s 2] AVCC vCo
crystal {PCINTZ/XTAL2/TOSC2) PET 10 1911 PBS (SCK/PCINTS) digital pin 13

digital pin 5 (PWM)  (PGINT21/0COBT1) PDSC]n
digital pin 6 (PWM)  (PCINT22/0COA/AING) PDE ]2
digital pin 7 (PCINT23/AINY) PO7}1a
digital pin 8 (PCINTO/CLKO/CP1) PBOLJ4

161] PB4 (MISO/PCINT4) digital pin 12
1] PB3 (MOSIOC2A/PCINTS) digital pin 11(PWM)
1af] PB2 (SSIOC1BPCINT2)  digital pin 10 (PW)
15f] PB1 (OC1A/PCINT1) digital pin 9 (PWM)

Digital Pins 11,12 & 13 are usad by the ICSP header for MISO,
MOSI, SCK connections {Atmega168 pins 17,184 18). Avoid low-
impadance ioads on thesa pins when using the ICSP header.
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ET-EASY168 STAMP PIN

AVR Arduino Pin ET-EASY168 STAMP Pin Arduino AVR
PDO Digital-0 1 28 +5V(+Vin) +5V/(+Vin)
PD1 Digital-1 2 27 +VCC(+5V) | +VCC(+5V)
PD2 Digital-2 3 26 RESET# | RESET(PC6)
PD3 Digital-3 4 25 Analog-0 PCO/ADCO
PD4 Digital-4 5 24 Analog-1 PC1/ADC1
PDS Digital-6 6 23 Analog-2 PC2/ADC2
PD6 Digital-6 7 22 Analog-3 PC3/ADC3
PD7 Digital-7 8 21 Analog-4 PC4/ADC4
PBO Digital-8 9 20 Analog-5 PCS/ADCS
PB1 Digital-9 10 19 Analog-6 ADC6
PB2 | Digital-10 11 18 Analog-7 ADCT?
PB3 Digital-11 12 17 +VCC(+5V) | +VCC(+5V)
PB4 Digital-12 13 16 +AREF +AREF
GND GND 14 15 Digital-13 PBS
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ET-EASY168 STAMP CIRCUIT
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USB TO SERIAL CONVERTER
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Arduino UNO Schematic diagram
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Gads Driver uas USB Bridge wasupsa ET-EASY168 STAMP (i
glalaidh) http:// www.ftdichip.com/FTDrivers.htm

¢ Gamlusunsy Arduino http: // arduino.cc/en/Main/ Software

e RUN Tsunsy Arduino

Download
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+ Windows

+ MacOSX

+ Linux: 32 bit, 64 bit
+ source

FTDI Arduino 1.0.1 (release notes), hoste %
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Blink
Turnis on an LED on Tor one second, Sheff off for one second, repeatedly.

This exanple code iz ublic domair.
*

void sstup() {

void loop() {
digitalirite(13, HIGH);
e Los(18am);
digitalbrite(13, LOW);
iz lov(1aan);
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$#1e1 console

Arduino Uno on /devjtty.usbmodemfd131
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[N EditSketch  Tools Help

void setup() {

New BN
Open... i T // put your setup code here, to
Sketchbook > e
AnalogReadSerlal run once:
Close ®W  2Digital [ BareMinimum |
Save S 3.Analog » Blink e
Save As... TS 4.C¢ icati > Digit ] }
Upload ®U 5.Control » Fade
Upload Using Programmer  0%U  6.Sensors > void loop() {
7.Display >y T
Page Setup CEP g Sirings > I nalalen .
Print 2P accuinorse 00 // put your main code here, to
EEPROM » I .
run repeatedly:
§::‘r:::l : sketch_sep23a P Y
LiquidCrystal > }
| 8D »
Servo >
SoftwareSerial »
SPl »
Stepper »
»




M1981499 1 BLINK

/*
Blink
Turns on an LED on for one second, then off for one
second, repeatedly.
This example code is in the public domain.
*/
void setup() {
// initialize the digital pin as an output.
// Pin 13 has an LED connected on most Arduino boards:
pinMode(13, OUTPUT);
}
void loop() {
digitalWrite(13, HIGH); // set the LED on
delay(1000); // wait for a second
digitalWrite(13, LOW); // set the LED off
delay(1000); // wait for a second
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char flash;
void setup() {
DDRD = B11111111;//Port D as output
}
void loop() {
Flash = B00000001;
for(inti = 0;i<8;i++){
PORTD = flash;
delay(300);
flash<<=1;
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° http: / /arduino.cc/en/

° https: / /sitcs.g()()glc.com/sitc/cplcarn/ arduin()—pr()icct

foenniEauvINAI DUINO THUMB
® http://www.duinothumb.com/showcases/avr-usbarduino-

® duinothumb




