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SPECIFICATION

* Microcontroller: ATmega328 (DIP Package)
Operating Voltage: 5V

Input Voltage (recommended): 7 ~ 12V

Input Voltage (limits): 6 ~ 20V

Digital /0 Pins: 14 (of which 6 provide PWM output)
* Analog Input Pins: 6

* DC Current per /0 Pin: 40 mA

* DC Current for 3.3V Pin: 50 mA

* Flash Memory: 32 KB of which 2KB used by bootloader
* SRAM: 2 KB (ATmega328)

* EEPROM: 1 KB (ATmega328)

» Clock Speed: 16 MHz

* Size: 75 x54 x15 mm (2.95 x2.13 x0.59")

* Envionment Friendly: Rohs Compliance
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B Arduino ¥ AIO|E
= http://arduino.cc
= Lean Arduino 23
= Install Arduino Desktop IDE : Windows {7 CIR2 2 & & AX|

B AS5F|E QAOIE
= http://dfrobot.com
= Arduino - Arduino Kits = Beginner Kit for Arduino

= Documents » WIKI &> 4l& tutorial0] Q2
- Beginner Kit Tutorial (pdf It )
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Two states (binary signal) vs. multiple states (continuous signal)

Digital Input and Output

Analog Input

Digital 1/0

B pinMode(pin, mode)

» ping INPUT, OUTPUT, & v
INPUT_PULLUPS 2 M 1

B digitalRead(pin)

- pinZte 2 0

» returng}: HIGH(1) EE= LOW(0)
B digitalWrite(pin, value)

n p|n01| Value% %Eﬁ A
= value: HIGH EE= LOW i

B HY|HEY
= output pin2 40mA M2 X375

OUTPUT

« input pin0j| HIGHE X Z23}2{™
20kQ pullup M&S - X|E

B |anguage reference: hitp://www.arduino.cc/en/Reference
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void setup() {
/I put your setup code here, to run once:

void loop() {
/I put your main code here, to run repeatedly:

Lab 1. Blinking a LED

int ledPin = 1@;

void setup() {
pinMede(ledPin, OUTPUT);

¥

void loop() {
digitalWrite(ledPin,HIGH);
delay(leea);
digitalWrite(ledPin,LOW);
delay(1@ea);

22x 10'=220Q

B delay(ms)

B delayMicroseconds(us)
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Lab 2. Use a push-button to turn ON/OFF LED

int ledPin = 10; o
int button = 9; .|.
woid setup() { ,
pinModel ledPin, OUTPUT) input
h
void loop() {
int state = digitalRead(buttan); =
GND

it (state==HIGH)
digitalWritelledPin,HIGH):

else 1 2
digitalllrite ledPin, LOWY: .
¥ s : back

H button =

Exercise

B LEDQO| 7| &Ef& off

B Buttong 5% 0|4 F+& MOCHHIGH) LED7} on/off MEHE H A

B millis()
= OIX| TR0 HYE 0|22 FIHA|ZH (ms THY)
H micros()

= OIX| TR0 HHE 0|22 FIHAIZH (us EHe)
= 16 MHz Arduino boarddj| A 4us resolutionS 7} &

[} —‘T—EE :HIGH ! png;',hchu}mn .
« [{ 3 : LOW (pull-down X &}) 4 }_/‘{ 37 s 3
13 14
Analog Input Analog Input (A%)

B Analog Input — continuous signal
B ADC(Analog to Digital converter) - digital gt 2 Hzt

— 10kHz Reference Analog Signal
— Sampling at 44 TkHz (CO-DA)
— Sampling at 192kHz (OVD-Audio)

N —
/

2 2007 www.practical-home-theater-guide.com
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W resolution
- QB MBS YRIBLSHE O AR EE MY HO| 4
= Arduino= 1024 states (10 H E)E At2%t
> XA =™ MY 2 =5V /1024 =4.9 mV
B sample rate
= Z|CH sample rate : 122 10000 EH

B analogRead(pin)

- OFZRIpino R HE YXISHE Z4S 9S (10bit): 0~ 1023

%
« OS2 AU AQA|ZF2F 100us > 1220 Z|CH 10000 L Tts
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int ledPin = 10:
int analogPin = 0:

void setup()

1

)

Lab 3. Temperature LED Alarm

pirMode( ledPin, OUTPUT):  /F sets the pin as output

N oo
woid loopl) 0000000000 ooo0L00000

1

int wal;
double data:

wal = amalogRead(analogPing:  /f read the input pin
data = (double) wal+(5/10.24):

if (data = 27) 14-20v
diagitallrite(ledPin, HIGH); §gﬂ;
else analog digital 1

digitalllritef 1edPin, LOWY; 0~5V>0~1023 10mV/C =0.01V/IC

de lay (10007 ;
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Analog Output (PWM)

—

B Analog Output2 MK 2= PWM =3 X3¢
B PWM (Pulse Width Modulation)

- i~
ON ﬁ) _44
5% 25% e~ b
OFF .
t 75% brightness
VIR 5
oN T %
GowW %
507 50%
ol & 50% brightness
PR S——
ON pr—. “
@7
25%| ?5%
OFF! —_— 25% brightness
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PWM output ¢

B LED 27| =& (dimming)
m D £ O
B FilterE AF23}H analog outputS A st
= output voltage = (on_time / cycle_time) * 5V

5 volts

........ u |—|L1 375 V0|t5
0 volts

75% 25% 75% 25% 75% 25%

5 volts

............... {{ }1 2.5 \olts
0 volts ¢

50% 50% 50% 50% 50% 50%

5 volts
PR —‘ —I, ........... —l rene 10 V0|IS

0 volts
20% B80% 20% B0% 20% 80%
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PWM pin and Analog Output

B analogWrite(pin, value)
= value : 0 ~255 (128-> 50% duty cycle, 64> 25% duty cycle)

Your Arduino board has built in PWM circuits,
on pins 3, 5, 6,9, 10, and 11

frequency
pin 5, 6 : 2f 980 Hz
7|Ef: 2F 490 Hz
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Lab 4. LED fade out

B Lab 11} Z2 3|2 —pin 102 PWM SO Z AtE

void setup() 4 viid faden({unsigned int time){
pintodet ledPin, OUTRUT): for (byte value = 0 0 value < 285; value+=B)q
} analoglritel ledPin, walue):
delay(tine/(286/51);
void loop(){ b
fadeOn( 10007 b
fadeff {1000);
} vold fadelff (unsigned int time)q

for (bvte walue = 266; value =0; walue-=5){
analogliritel ledPin, walue):
delay(tine/(255/5));

t

Serial Communication (Terminal)

10010100110 ...

UL L

Information passes between the computer
and Arduino through the USB cable.
Information is transmitted as zeros ('0") and
ones ('1°)... also known as bits!
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Serial Monitor AF& Serial commands
mu':;‘x:'i:; e = B Serial.begin(speed) baud rate &
= B Serial.print(value) Serial.print(value, base)
lab2 s Serial.printin(value)  Serial.printin(value, base)
o i m Serial.read()
2 comio (ardd = B Serial.available() avaliable 2/ HIO|E ==
E{0|d QI3 as B Serial.write()
B Serial.parselnt() ML, M7 ofd 3.2 skip
EoOg 8
I
WIAE ~38 lline ending &3 - (WO EEHIE ||
— 23 24




Lab 5. E{O]|'4 Q==

B lab4Qt &2 22
int ledPin = 10:
int interval = 1000;
void setup() {

-

=3

vold fadednfunsianed int tine)f
for (hyte walue = 0 0 value < 256 walue+=5){
Serial.printinfvalue);

Interrupt

B InterruptE X| A 5t= Digital pins — 2 E0IC} CHE
= Uno:pin2,3

. . | hinterr interr: ISR, m
pintade( ledPin, OUTPUT): analoglritel ledPin, value): attachinterrupt( 'te upt, ISR, mode)
Serial,beain(9600); delay(t ine/ (28650 B detatchinterrupt(interrupt)

i { ! B interrupts()
interval = Serial.parse|nt(): + - Int t
while {interyal==07); nointerrup S()
Serial.printin(interval); void fadelff {unsianed int tine}{
3 for (byte walue = 266; value =00 walue-=5){
Serial.printinfvalue);

void loop(){ analoglritel ledPin, walue):

fadeln interval): delay(tine/(256/81):

fadelff (interval); 3
b r
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Lab 6. QIE{=d E — Vibration
int SensorLED = 13; AALED PIN

—

b. Bronze Bead

a. Bronze Cover
d. PC set e. Heat-shrinkable Pipe
f. Bronze Conductive Pin

9. Phosphor Copper Pinch Cock

c. Bronze Pipe

Fig. 8-2 Vibration Sensor Diagram
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int SensorlHPUT = 3:
unsigned char state = 00

void setup() {
pinModeSensorLED, OUTPUTYS
pinModel Sensor IWPUT,  [MPUT):

void loop{){
. ) ) if (state!=0){
A Trigaer the blink function state = [

A when the falling edge is detected

attachinterrupt {1, blink, RISING); delay(500);

AfConnect the sensor to digital Pin 3 which is Interrupts 1

digitalllrite(SensorLED,HIGHY

Afnterrupts funct ion

¥ }
else
digitalllrite(SensorLED, LOWY:
t
void blink(){
state++;
t
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