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int pinNo = 13;

int pinNo = 13;
int value = HIGH;
O]
pinMode(pinNo, INPUT); . .
) o ) pinMode(pinNo, OUTPUT);
int value = digitalRead(pinNo): o S
digitalWrite(pinNo, value);
. . int pinNo = 3;
int pinNo = AQ; ]
int dutyCycle = 128:;
opd=

pinMode(pinNo, INPUT);

. ) pinMode(pinNo, OUTPUT);
int value = analogRead(pinNo);

analogWrite(pinNo, dutyCycle);

£ 1. 9xgE % ofgz1 fiojg J&d &4

&34 to] @ =(Light Emitting Diode, LED}= 2% &0 2 o] AZEGS mf YL Walst
£ oolese] dFos st Fu
=A0] T2t oot Mol sle 2 glom AM =M LEDE 23] = 4 gl olefd=
2lo7io] AFRES A LED, Ald @ A=80] x}oJA LED 5% o]x| oA Aotz 2

olty. LEDE % 7jo] tfe]2 7hx|n] 11 Zo| %Hanode)oltt.

=)



Experiments with Arduino Copyright © Gyeongyong Heo

Anode (+) I ‘ Cathode (-) Cathode (-)

Anode (+)

o

(a) oot 7] (b) tole= 9

a2 1. 9 tjo]Q = (LED)
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void pinMode(uint8_t pin, uint8_t mode)
pin : Agst Al s W WE
mode : INPUT, OUTPUT, INPUT_PULLUP % 3&}.}
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void digitalWrite(uint8_t pin, uint8_t value)

pin : H W3
value : HIGH == LOW
grehgt © AlS
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AAIR] 1. gAE 108 H Blink

int led = 10; // 109 Hoj] LED |4

void setup() {

pinMode(led, OUTPUT); // 109 15 &9 Rce M4

t

void loop() {
digitalWrite(led, HIGH): // 13 ™oz HIGH (1 &= ON) &=
delay(1000); // 1& (1000ms) t}f7]
digitalWrite(led, LOW); // 138 "oz LOW (0 == OFF) &4
delay(1000); // 1& (1000ms) Tj7]

offFoll QL HWCEo|A 13H Cx[g o= LED7} AZAE 0] Qlo] Blink AAX|Y] 74 A
FE9 USB A2 o]9jo] AZ2 HQastA] ¥t} DM-UStyle EX BEo|= 13¥1 tjx| Hof
AdZ2d LED7F mgeo] 9lon gx|E 10¥ o= LED7} dZ%o] Qlth. dA|E 10M H
of dZ2% LEDE= "HA Z HZEX (Pulse Width Modulation, PWM) A5 &3 HAEES 25)
A ARG gAE 108 Hojl I7 29F o] LEDS AZAst AAR] 13 ASYAIA HAL
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Digital 10
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Digital 9
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int button = 9; // 991 o] HE A4
int led = 10: // 1091 Hojl LED &2

void setup() {
pinMode(button, INPUT):
pinMode(led, OUTPUT);
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void loop() {
boolean value = digitalRead(button); // HE AE Q17]

if(value){ // HEo] =218 HL
digitalWrite(led, HIGH):

}

else{ // BlE0l ERIA] &2 P

digitalWrite(led, LOW);

delay(100): // Tupe A

3. 217 &

OfFol Qw2 o2 As S BIISIAN WA E WA (PWM) ASES ALESIof

ofd2I AEY §ARE WS P2 4 o0 tone FLE Fo DS AW 2ol
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void tone(uint8_t pin, unsigned int frequency, unsigned long duration = 0)
pin : d ¥l
frequency : 52 Z1}4 (unsigned int)

duration : &3 X|&A|7F Walx ©9] (unsigned long)
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void noTone(uint8_t pin)
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‘D:\Arduino\libraries\pitches” HE2jo]] FAlel F=tf Y SAPF HaEW ofFo|k:
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WA AAX] — 2to]B2] 7}HQ7]... — pitches T%3 AE5lo] ‘pitches.h’ mHUS I
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2AR] 3. tone ¥-F O]&T B=o A

#include <pitches.h>

int speakerPin = 4; // 2m7 A2 o

int melodyl[] = { // 0 & Wag. 02 d8
NOTE_G4, NOTE_G4, NOTE_A4, NOTE_A4, NOTE_G4, NOTE_G4, NOTE_E4, 0,
NOTE_G4, NOTE_G4, NOTE_E4, NOTE_E4, NOTE_D4, 0,
NOTE_G4, NOTE_G4, NOTE_A4, NOTE_A4, NOTE_G4, NOTE_G4, NOTE_E4, 0,
NOTE_G4, NOTE_E4, NOTE_D4, NOTE_E4, NOTE_C4, 0
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int noteDuration = 4;

void setup() {
t
void loop() {
= 0; thisNote < sizeof(melody) / sizeof(int); thisNote++) {
// S8 ZAolE Aoz W&t

for (int thisNote
int noteLength = 1000 / noteDuration:

tone(speakerPin, melody[thisNote], noteLength);

delay(noteLength);
// AR FA

noTone(speakerPin);

}
// 18] A = df7]

// BzY 1Y

while(true);
t
4. millis gk
Blink ofAloflA AE AP 282 {5l delay &5 AFESHITH delay &+ Al7deh AIRE
g2 m2 IRlo] e AA| FAATIE @olt.
void delay(unsigned long ms)
ms : Y2l x TYe] XA At
HER L
delay ot H|RstHAM = Hop Adst KA ARFE AFE & A= 7t
Tole Ald AIZFS AW 4 9k,

delayMicrosecond
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void delayMicroseconds(unsigned long us)

us : 0jo]3 22X 9] XA A]ZF (unsigned int)

delay @471 ALGSHRA 1WA A%t AlAS AT & YA delay T4/t AP FA 5
oF T2 gREY Y A AYY 4 Yk 5, delay FA2 1E AAL = AL 1E 5
ohe MAQ] P YALL 4 Qov] F3 A 2 4 Uk gA U B4 FARA

unsigned long millis(void)

gkehgy - e 8ol AlAMY o] $9] Fa] X (millisecond) ©9] ik At

micros &4E millis g40F GAFSHAIRE Ofola2 E ©@Q|9] A|IZFS whggich 2%ntoja 2 A

~ 70%9] Alzto] Zust QBT st WAISHL thA] 00 Tk,

unsigned long micros(void)

Rhekgl @ =2 o] AlAbE o] .9] Ofo] 32 & (microsecond) T At AR

AAR] 4. millis &5 0|83t Blink

int led = 10; // 10§ o] LED 44
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unsigned long time_previous, time_current; // o1& L AR7IA]Q] Ay A7

boolean state; // LED JE Aej

void setup() {

pinMode(led, OUTPUT); // 1081 & 538 wcz AA
time_previous = millis(); // o] LED A ©H7d A7t
state = false; // @R LED ZJEj

void loop() {

time_current = millis(); // @RI7ER1Q] A|7E

// LED AEl2 WA AlZto] 100082 oy Zuket %4

if(time_current - time_previous > 1000){

time_previous = time_current: // LED A ©§73 A7 A&
state = Istate: // LED 7J&f ¥4
digitalWrite(led, state): // LED H¥E

delay @47} A% 59 5S¢k ME YA Wolop st AL M Bl I Ti 2ol

1=}
-+ 709 LED®} shto) A9fAlE& AZAT. DM-UStyle EX HEO|& F7t2 AZ8|oF st
HE&2 ok gxE 109 Ho] A" LEDe= 1x HAo=z AEst gAE 1391 Ho| A
29 LEDE HE0] =27l Aot AR =s 2AXES A6l BA
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a4 7. LED & 7i¢t HE d2 2%
AAIR] b O 79 REE HAESH] ¢l delay &5 o]&sto] AsE AR
olr}.
2AAX] 5. delay &F4E o]&3st LED Ao
// 109 "Hoj] LED d4. 1x 7tdo2 LED A¥
int led1l = 10;
// 1391 Hoj] LED dZ4. HE AE] 8A|
int led2 = 13;
int button = 9; // 9% Ho] B E A4
int led_state; // 1091 ™ LED ZJej
void setup() {
pinMode(led1, OUTPUT): // 10 U8 53 neg 8
pinMode(led2, OUTPUT): // 13 T8 &3 neg N4
pinMode(button, INPUT): // 9 W& QU wea N4
led_state = false; // 12 tAo2 [E
}
void loop() {
boolean b_state = digitalRead(button); // Y& AME] ZAA}
digitalWrite(led2, b_state); // 1381 Woz HE A £
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led_state = lled_state; // 1081 ® LED
digitalWrite(led1, led_state);

=
2

delay(1000); // 1xE 7]
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AAR] 6. millis &

DOI'

4% /g% LED Aof

// 1091 T™oj] LED 94, 1% 7tA0 2 LED Ad¥

int led1l = 10;

// 1391 Hojl LED A4, & J& HEA|

int led2 = 13;

int button = 9: // 9§1 "ol & A4

int led_state: // 1091 LED ZJEj
unsigned long time_previous; // 1081 ™ LED AMej] ©H73 A7t
unsigned long time_current; // @R} AIZE

void setup() {
pinMode(led1, OUTPUT): // 109 HES &9 nes AA
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pinMode(led2, OUTPUT); // 13H He &3 neg N4
pinMode(button, INPUT); // 99 HE JdY ez HAFY
led_state = false; // 12 71307 AY
time_previous = millis();
}
void loop() {
boolean b_state = digitalRead(button); // BJE AFE}] ZAA}
digitalWrite(led2, b_state); // 134 Moz HE Ae £
time_current = millis(); // @R} AIZE
if(time_current - time_previous > 1000){ // o1& AEj| ¥17d o|% 1x ZJut
time_previous = time_current: // o1 AJEf W7 A7t 734l
led_state = lled_state; // 1081 © LED ¥MA
digitalWrite(led1, led_state);
}
}
5. Blink &&= x4
Blink dAlolAl= LEDS] A¥ &7t 1ol Qth millis $F4S o] &sto] AAR] Al &
Zrol LEDO] ¥ 455 ulpE AAXE A4 Al WA 13 49 Zo] slzs A
T LED AE A|ZF2 0.5%9F 12 & A2 stil HEo] XA & 71X £=5 ¥HZof

AEiste = off BAF AAR] 72 LEDY FE &&= £EZ 9o AAR dlojt}. #E0]

HX 4L UutEAE Q5 delay

Uee 1 Asts 2¥ses syt

AN =
RlEa

Jd
EIE

AR5l on X Al7to] A E A2 Agld ©

™
=

AAR] 7. A &% ¥HA Blink [

int led = 10:

int button = 9;
int led_state:

unsigned long interval = 500;

// 109
// 9§
// LED %
/]38
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"o HE <

SR
2

al

yShez
\:IE
A (2

P

)

_14_



Experiments with Arduino

Copyright © Gyeongyong Heo

unsigned long time_previous;

unsigned long time_current;

void setup() {
Serial.begin(9600);
pinMode(led, OUTPUT):

pinMode(button, INPUT):
led_state =

// 109 Mg 5 mce 4%
// 9% B P Bo2 M4y
// LED % e

o

false;

time_previous = millis();

void loop() {

boolean b_state = digitalRead(button); // HE A} ZAA}L
// #E0l 218 4% 0.5x¢ 1x Aoz wizop 44
if(b_state){
if(interval == 500){

interval = 1000;
}

else{

interval = 500;

}
delay(500); // Y8l
Serial.println("Blink speed : " + String(interval)); // AR AE] &
}
time_current = millis():
if(time_current - time_previous > 1000){ // o1& A ¥H7d o|& 11X 7}
time_previous = time_current; // o]A A} W7 A|7F 7BA
led_state = !led_state; // 1041 © LED dFA
digitalWrite(led, led_state);
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(%] com3a ==
Send

Blink speed i 1000 -
Blink speed : 500
Blink speed i 1000
Blink speed @ 500
Blink speed i 1000
Blink spead @ 500
Blink speed : 1000

m

[V Autascroll Mewlineg - 3600 I_Jaud -

a5 8. &R 7 e At

2R 7oA A713Ee 0.5% 1Ao® LEDZL AESEE Aol ok A 79 A4
Y AL £ IS WZot ALSEES Ho] QAT AW AIZKE Al JbAl olgoR Ny
4 ook 2AR] 82 Al JbAl olge] FW Al WAL HHY 4 s I 72 4

et oot o, AAIR] 89 A2 AAIX] T S LSt

AAR] 8. AE &% H7A Blink II

int led = 10; // 1091 "ol HE A4
int button = 9; // 99 Mo HE AZA
int led_state; // LED BYE Ay

™
=
unsigned long intervals[] = {500, 1000}; // AE 7174 (HalXx)

unsigned long interval = 500;

int index = 0;

unsigned long time_previous:

unsigned long time_current;

void setup() {
Serial.begin(9600):
pinMode(led, OUTPUT); // 108 H8 53 neg

JL
wx
ox
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pinMode(button, INPUT)
led_state = false:

time_previous

}

Copyright © Gyeongyong Heo

millis();

void loop() {
boolean b_state
// BlE°] =84l

if(b_state){

// intervalso] X]A= A
// @A FE A 1A
index =

2% RE WY

o

(index + 1

interval = intervals[index]:
delay(500);

Serial.println("Mode
}

+ String(index) +

time_current = millis();

if(time_current - time_previous > interval){
time_previous

led_state

time_current
lled_state:

digitalWrite(led, led_state);

= digitalRead(button):

% (sizeof(intervals) / sizeof(unsigned long)):

// o8 AE) W7 ol 1£ Zut
/ oA AER WA AIZE 74
1080 ® LED gt

// W€ FE FA

// tlere

+ interval);
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