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54| OFF0|- AFO|E& http://www.arduino.cc QJL|C}.
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OfF0|=E &8¢ 7|Z8H g 7|&7X XM 43 &[0 AL
IDE 2t= 80{9| ojbj= Se/gsetds 2Lt

Integrated Development Environment QJL|C}.
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2 > UNO R3 BOARD FOR ARDUINO x 1

OfF0| & R3 EE L|Ct

ATMEGA328P-PU 7} ElX=l &Ejo| OfO|3 2 #HEEZ EEQL|CH

OLEO|ZF 328 HE ATt MO ZEQO| HE|I} Az EE0| ZHEXt2(0f HiX|E
SEf LT

HE 78 OsfE ot7| flgt ™ (Pin Map) CHO[O{ 3 O|O|X| L{Ct.

1.
2.
2.1 12C & SPI & ICSP &I 7|5 22F CI0]o{ 4.

ICSP
for USB interface

(SPI) SCK
(SPI) MISO
(SPI) MOSI
Interrupt 1
Interrupt 0

{12C) SCL
(12C) SDA

e ~EwiwmeA S
t T ' A g
DIGITAL (PWM~) F E ICSp

—— . for Atmega328
USB : :
to computer

=
Wl W ARDUTNG. CC — MADE TN, TTALY

e e e e s =

7Tto 12y
DC input

a
L]
&

(12C) SCL

ICSP for USB Interface: ATMEGAl16U2 TQO{ Y2 HZA ISP ZE.
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OO0l &% Rev3 EE= ATMEGA16U2 AtEEL|LCH
ICSP for ATMEGA328P: ATMEGA328P He|0| YZE AHAZA ISP ZLE.

SPI ZE: SCK, MISO, MOSI, SS
I2C: SDA, SCL ZE A4, A5 T E. I2C 2b= CHOIQF IIC & Zr2 o|OjQL
O|0|X|9| &F 9|, LEZE Of2ff 22 JUSLICL Rev3 O|M 21F @ I2C ZE F

E| S LIC.

e}

LITh AEto] &z
r

o

\J

AREF: ADC M2|A| 7| HEMYLICE & MR £ CHE 7|F2] ADC gts
2ENoz BFASAA T M AEY & AU

SIERO 2[F E{EE:INTO, INTL 271 AE ZHsE UL

D2, D3 off HZSH0] AFEELICE AHBE ME2 StEYY Z202id 2

>
of
of
[0
rot

S0l

7 to 12V DC Input: 7v to 12v DC Q|3 M ZEQILICL EE 7PHO0|A 20| AMRE|=
9V, 12V DC O{H¥EH OCHZ AF2StH = L|Ch DC JACK #Z4& 55 m}o|, LHZ 2.1 mm
QL|Ct. (Plug diameter 2.1mm ID, 5.5mm OD)

HE OFO0| 9 R3 o & DC OfHEL 9V 1A O{HE ARRTILICH
SE, PCO USB XIZ & SA|0f ALBSI0E REL|Th SA0] USB, DC Q&g

e =2 Y8 TYO| AEE L

oy
4o T
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22 CIX|E ZE & O}F2] ZE

OfF0le ?& R3 K OFE2 ZEQ C|X|E ZE 4 CHO|O{ - YLICE

Pin 13 LED GND Di-,:l,_ihlll 1O

Serial /O

el R hiﬂ'!hﬂ!
T oW [l -

et 28 Power LED

Reset
Button

USB s
33V
Regulator ATMEL®
5.0V ATmegal28
Regulator Controller

T-12VDC wmmp
PowerIn

16 MHz Clock

Source 33v 5.0V GNp ©Analoginputs

Of=Z21 Input ZE: A0 ~ A5, 6 7§2| Analog Input Ports.

ObgtE @led mEQLICL 24E ofgE1 MMSS EAsl0] ZHYUSS NS 4
QZLIC} analogRead() B4-2 AFR3SIO] Ofg20 l#E e we 4 UsLct
Q2| ZHZSO Mol 0~ 1023 WYLt

C|X|& In/Out EZE: 0~13, 14 Digital input/output Ports.

CXE ZE= 1,0 of g2 i 47 ¢

UAELICH 0 2 LOW, 1 2 HIGH

A
T
digitalRead(), digitalWrite() &5 Ar83t0] 42| ZEO gts 27| £7|& YUt
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2.3 O} 21 QI3 I E(ANALOG INPUT PORT)

AO~A5 6 7}9| ¢ XME &
x, ouE=Eo| Ofgza
StelLich,

6740 ohg21 Y3 Mg mEYLCH
E

58 FULh 2EE0AMS] £ EE2E AIE

FANP YO .. L A WP \}

TN LW LY

® 4« NM Y 1O

A K[0| A 2| analogRead() &= Af%*l 23 B35 A0 ~ A5 AFSEL|CE
1749 ofg2a QIE oAM= 1

1024 7Ho| o= HQ| U2 %'% 4 QUCH= A2 0 ~ 1023 H2|Q| integer type(J=)
L Ct.

C/C++ O|AMQ Mol 7| QHAL 0EE A|REOZ M2 1024 7j= 0~1023 O
& LICH

OO0l &4 AOIEMAME A5 €3 &[0 ASLICE

http://arduino.cc/en/Reference/analogRead
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Of Al et

// 6 i OFEE] ZEOM 742
int a5_Value = analogRead(A5);

72
CINF=]

// TR Of2 2 ZEO|A
int a0_Value = analogRead(AQ);

analogRead() gt~ 1024 #H el ¢t= et o
JtEAe 10K 225 Ar85t0] ofg20 29 s
teNgE =0 g8Ee "o 378 A= =

-
—
-

(npJy

(.

.E-I

)

ic
Q

iE

J )
- n
adl
Researc h And Ubiquitous
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ofH ZE:

/1 7HEANE 10K AHE O X 2=

int analogPin = 3;

int val = 0;

void setup()

{
Serial.begin( )

}

void loop()

{
val = analogRead(analogPin);
Serial.printin(val);

}

HAMES] S SO Al2|E ZEZ2 3 FLC

eeeeeeeeeeeeeeeeeeeee
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24 PWM ZLE

2 R3(ATMEGA328P-PU) Of|A= CIX|E ZEZ ALEE|= 14 75 PWM X|& ZET}

AgLCL OfZ2] =8s & =+ JUFLCH

Heo| EAE ZE YA (~) BEAS PWM 7|5 EA|QLCH
PWM - Pulse Width Modulation - ©A = HX,
HAZ HX SMAIZ| CJX|Y 52602 0 1t 1 £3S OfZ210 MY =

ol L|C}.

=

N O LD ¥ (
¢ ¢

DIGITAL(PWM ~ >

e O
= gxem. ARDUINO

Wcl‘\:‘,,ﬁ...,.. - ;(‘.' A 3
- lél._q“n:.l\ﬂl ¢

—
PWM X2 ZE(E)O| 256 Hl2l ¢t &9 & =+ JUsLICh

14
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Pulse Width Modulation
0% Duty Cycle — analogWrite(O)

| | | |

25% Duty Cycle — analogWrite(64)

Sv |—I |—I |—I |—I rl
Ov
50% Duty Cycle — analogWrite(127)
Swv
Ov -
75% Duty Cycle — analogWrite(191)
Swv |_I_|_I_|_I—|_I—l_L
Owv —
100% Duty Cycle — analogWrite(255)
| 2 1 | 3

Sv
ov | | | | |

Ov

g 8el
analogWrite(pin,value)

pin: LE H%

value : duty cycle gt : 0 ~ 255

analogWrite gt 256 79| Zt2 AFE L|Ct (0 ~ 255)
analogWrite gt 3,5,6,9,10,11 ZE |0t & L|C}.

=2 ~3,~5 ~6, ~9, ~10, ~11 EE CIX|E & WAooz A0 MI|IE & = UASLCH
digitalWrite(), digitalRead() &4 AF2A| OIEZ0 || 442 2AIE 0,1 S

9|;/M7| FLith

7t X E 10K QF LED (5 pi 27]) oA

Z=X: http://arduino.cc/en/Tutorial/Analoglnput

7t XN 10K @ LED & HZZLICE

LED = 13 ® o Ad, 7IHAMCl A0 (OFE21 3 ZE 1 #W )of gLk
JtENMeE S2AM LED 9| 57| =BY = UE UL

15
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HHZE)

int sensorPin = A3; // O 21 EE A3 O 7IHANE = oA
int ledPin = 3; // LED 3 ¥ ZI| ’4. PWM 7t ZE

int sensorValue = 0; // 7FHAXNSO|A R[UHE= g K& Ha=

void setup() {
pinMode(ledPin, OUTPUT); //3 | ZE= =& Mg2=

SpS|
= O-

}

void loop() {

// read the value from the sensor:

sensorValue = analogRead(sensorPin);

16
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/I A0S AE pwm B 2= BHEh
int ledValue= map(sensorValue, 0, , 0, )
analogWrite(ledPin, ledValue);

delay(100); // 0.1 & DELAY

17
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25 CX|E 14 &l & O}d2 XE 6 LE AR HO|

Cxlg mEot ofg2l o mES QUM oF 4% &lof YLict

Qw HCOME £ 20749 CX|E /23 WSo| MELn AsLcH

C|X|E 14 T DO ~ D13

OfE1 6T A0 ~ A5

Ohop, TRME FWA| CIXY Q2/E8 FEJF HES H0|& A0~AS ZEE C|X|H
mEZ 242 A0 AR JHsELC

pinMode 2He &t42 AtRBfLICt

void pinMode(pin, mode)

pin 22 C|IX|E EE2 0~ 13 {2 & LCL
ofZE A0 ~ A5 EI%%

AO QI A5 = A2 Ho|g
A0 B2 14 2 ARSI E

void setup()

{
//
// Ol€2] ZE 1 ZEE [CXE ilo ZEZ AIS.
//
// OtcH 2=2] ZE= &2 2/0IgLICH
pinMode(14,0UTPUT); //
pinMode(A0,OUTPUT);

}

void loop()

{
/1 Oteil 228 BE= Z2 20/gLICh
digital Write(! 4,HIGH);
/=
digital Write(A0,HIGH);

}

18
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3 > HIGH QUALITY AND LARGE BREAD BOARD X 1

MB-102 EEEE ¢ L|LC}. 830 Points Solderless Breadboard
800 EOIE HpCHEEQIL|CH

19
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3.1 BEg|E BEQ| X

sYcECE WA B2 M8 L ool 9Ist 8= 0| A8 Hur
secm st offel olnixieh 20| rHoR Lz dgE g0l AL
#ZEMT} T BAIMS MED D2t2E BAIYLIC

ElEEN ERF AN
-

LE BAlE RFE2 WEH2ER W7t Sots HEE F2S HEMELL

S22 dZE R0z o el Te AHE 7SOt o f2E Y +
FAgLch F, AZE 220 dH ds HZSH TI|7F S5HA =0 S HE 2=
T30] 7St

21
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4 > RFID MODULE KIT

OO0 M AtE Zts¢Tt RFID 2&7|EYLILCY.
OtF0|.2} 02 MCU 2E0|A A& Zhs¢t RFID 7| EQIL|C,

RFID (Radio-Frequency Identification) & FItE O|&%t /A A2 E4 7|=YL LT}
RFID 7|&2 AHA/7HH SHEQIOl ME0 22| AM8 &= 7|s 2 Ut

RFID M& &0k= XOtE™ 2R} BEL L 1SS HA, X|SHE, O E FXY
g7 =8 SHE= Y7 3 As3 A" S0 ROl AEE LU

eIAl Bl HEf= MEILE AV|7t F= MEEH 2 2, X2 A7[Ql OtAH7,
FAd AE7 5§ HELCH

HE AF2L|&= RFID EjOQF ®H=E7|9 QA HE|l= 5Cm HEQL|CH
RFID Ef= LHEO| QE|LIRE 22 HH 3|27t AL L

\

s RnY
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41 > RFID MODULE x 1

RFID-RC522 2 & =X L|C}

4.2 > IC KEYCHAIN X 1

L 50il= %2 RFID E=7|0A Q4] 7tset Ho| 50 A

4.3 > NON-CONTACT TYPE IC CARD X 1

RFID Of AFE 7ts%t Ef= ISO/IEC 14443-1:2008 tE& ISO/IEC 14443 L|Ct.

AMEZIE 7Yt WRO= RFID 2=0M 214 7Hs5eh 22 HO| 50 ASLICH

23
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OfF0|k= EE2fo| 20|02 Of2fet &&LCt
SPI QIE{T0|A QL|C}.
RC522 BT 8T HA| &MIjZ LI StLCh

RFID_RC522 2=

OfFOlle 2% / E2 OJLf / Lk

SDA D10 SS
SCK D13 SCK

MOSI D11 MOSI

MISO D12 MISO

IRQ NC

GND GND

RST NC or D9 - (0| ®| 2to|E=2{2| &EX)
3.3V 3.3V

OFFOl= HZ oK & ¥E A=
https://github.com/miguelbalboa/rfid

? FAAMQ ON ZEN = = & H7F EE0A S| A
RFID-RC522 IC DataSheet:

g 2380 =& &0 _AsUCh

http://www.igameplus.com/pds/gpshop/arduino/pdf/MFRC522.pdf

eeeeeeeeeeeeeeeeeeeee
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5 > LCD1602 I2C/IIC INTERFACE MODULE X 1

LCD 1602 ZE1} [2C QIE I 0|A REQIL|CE
VCC = 5V YLCk £z 3Vv3 My ddr &F 22t &L
LCD 1602 (16 x 2) 16 & 2 Eo| EX} HA| REQ/L|C}

LCD1602 16 T 12C 4 B QIEI0|A BEQIL|CH

LCD §i7] =3 7t8 M }

flel 2 7k 2=E of2fel
O|O[X|ME AZBHAM ArERLICEH
@™ 7IE0 =2 & 252 0|2
dHez e 2= Ch

25
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OFFO| QL EEQ| I2C ZLEO| HZASHL|CL

[2C Address: 0x27
Pin Definition: VCC. GND. SDA. SCL

1602 i2c 2 | OtF0| R
VCC 5V

GND GND

SDA A4

SCL A5

5.1 12C LCD1602 O X|

[2C LCD1602 DataSheet

http://www.igameplus.com/pds/gpshop/arduino/pdf/LCD1602-12C.pdf

[2C LCD1602 20| 2{2| & OX| ZE & HEKY

http://www.igameplus.com/pds/gpshop/arduino/shield_module/LiquidCrystal_I2Cv1-1.rar

26
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2}0|E 82| 2 CFRE2E S AF|X| mylibrary C|2EZ|0| HES| 2A} 8} FL|C}.

#include <Wire.h>

#include <LiquidCrystal_[2C.h>

// set the LCD address to 0x27 for a 16 chars and 2 line display
LiquidCrystal_I2C lcd( ,16,2);

void setup()

{
lcd.init(); // initialize the Icd
// Print a message to the LCD.
lcd.backlight();
lcd.print("Hello, world!");
}
void loop()

{

52 AME2|gz &2 EXE

o

LCD160212C REZ =3

ofziol Cix =S Y=
Aco| ]S Al2|YE
IcQLch

GiF FEE HAES| QSME HRZE S AHK IDE o Al2|Y L EAS A1

ool EAt/=At 55 YHS| SLIC

Ix
o
-
o

=5
=

o
ne
rlo

SXYS LCD1602 I2C QIEHO|A REZ =Y}

rir

0|

#include <Wire.h>

#include <LiquidCrystal_I2C.h>

LiquidCrystal_12C lcd( ,16,2); // set the LCD address to 0x27 for a 16 chars and 2
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line display

void setup()
{

lcd.init(); // initialize the lcd

lcd.backlight();
Serial.begin( 0

void loop()
{
// when characters arrive over the serial port...
if (Serial.available()) {
// wait a bit for the entire message to arrive
delay(100);
// clear the screen
lcd.clear();
// read all the available characters
while (Serial.available() > 0) {
// display each character to the LCD
lcd.write(Serial.read());

9o] AC HMA| WE BAMF LhS LT

o
lcd.write() Bt4== BYTE 2} == 0|2} O|E5IX| LA T

ZAZ HYL[LC.
ot2fol fMAE= Al2|¥2 &2 BYTE g2 ZZE 71soHA Hesls & 7t
EOIL'E'.
or2fol ofx ZEel fel oM RES H[uWd EA|7| BRELIC

NEZ|Y2 Y My BEXYSS LCD1602 2 EeFs
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#include <Wire.h>

#include <LiquidCrystal_I2C.h>

LiquidCrystal_12C lcd( ,16,2); // set the LCD address to 0x27 for a 16 chars and 2

line display

void setup()
{
lcd.init(); // initialize the lcd
lcd.backlight();
Serial.begin( );

void loop()
{
// when characters arrive over the serial port...
if (Serial.available()) {
// wait a bit for the entire message to arrive
delay(100);

// clear the screen

lcd.clear();

String szTemp;
// read all the available characters
while (Serial.available() > 0) {
// display each character to the LCD
char cRead=Serial.read();

szTemp+=cRead;
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if( szTemp )

{
lcd.print(szTemp);

5.3 LCD1602 C}O|2E 940|0] 2

LCD1602 2= (e I2C Hizt @5 HE
UZAZ HME ABE 2 UsLITh CiDl
SE20| AZAl BO[SH M8 & 4 Y&LCE

AFESHA| B2
10|

LCD1602 OIF0| &
VSS GND

VDD 5V

VO T ®E 10K
RS 12

RW 11

E 10

DO NC

D1 NC

D2 NC

D3 NC

D4

D5 4

D6

D7 2

A 5V
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10K 7f“4 Moz g7l =88 Lo 7M1 Mg2 f £2E9 13 £ ot

rir

o 22 = 3E0 HE UL
LCD 259 VO It &L HEQ| 138 Hoj| 7t XMt HZAQ| Olsf= 7t# KMoz

LED $7] ZHSHE HE2 SYBLIC

ofgfie] ZEL OFFO0|L 2t0|E22{2| LiquidCrystal At&3tL|Ct.

#include <LiquidCrystal.h>

// Connections:

// RS (LCD pin 4) to Arduino pin 12

// RW (LCD pin 5) to Arduino pin 11

// Enable (LCD pin 6) to Arduino pin 10

// LCD pin 15 to Arduino pin 13

// LCD pins d0,d1,d2,d3 AtE ©otal,

// LCD pins d4, d5, d6, d7 to Arduino pins 5, 4, 3, 2

//

// OFFO| 13 ¥ Tof 10K 7tH M2 A4 Ct

const int BACK_LIGHT = 13; // Pin 13 will control the backlight
LiquidCrystal g_lcd(12, 11, 10, 5, 4, 3, 2);

void setup()
{
pinMode(BACK_LIGHT, OUTPUT);
digitalWrite(BACK_LIGHT, HIGH); // Turn backlight on.
// Replace 'HIGH" with 'LOW' to turn it off.
g_lcd.clear(); // Start with a blank screen
g_lcd.setCursor(0, 0); // Set the cursor to the beginning
g_lcd.print("Hello,");

g_lcd.setCursor(0, 1); // Set the cursor to the next row

g_lcd.print("Have a nice day");
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void loop()
{
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6 > OPTO-COUPLE 1 CHANNEL 5V RELAY X 1

S5V 1xd 2ol 2E QLCh

5V A2 AC M ¢4 1
E

220 A3 Al efztel

2= A2 ofgfet Z5LICH
Dimensions: 19mm x 15.5mm x 20mm
Coil Voltage: 5V DC

Operate Voltage: 3.75V DC

Release Voltage: 0.5V DC

Coil resistance: 70Q (+/- 7Q)

Rated Coil Power: 0.36W (48VDC 0.51W)
Insulation Resistance: > 100MQ
Dielectric Strength: Between coil and contacts > 1500VAC 1min, between open contacts
> 750VAC 1min

Operate/Release Time: < 10ms/5ms
Terminal Type: PCB mounting

Contact Form: 1H/1Z
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Contact Resistence: < 100mQ (1A 6VDCQC)
Contact Material: AgCdO, AgSnO,
Contact Capacity: 5A 240VAC/30VDC, 10A 240VAC/28VDC

QIANJIE
JC uc'. FF(T73)

NO - Normal Open QL|Ct. HWAA|O|= Hl HHLE) AEfRLICE
NC - Normal Close(ed) QIL|Ct. HAAIY M= AEfRLICEH
COM - AC TJ 0|2 2 71E 1 & HZSI NO (or NC) of HZLL(CE

¢ O|O[X|oN REZFE 3|H EH2 OFF0| BEEOA &4 & L|Ch
VCC - 5V
GND - Ground

INL - C|X|E AlQY =E

34

eeeeeeeeeeeeee http://www.irnumall.co.kr



NO, NC O[3fE ?let 2[Z&= LT,

. Normally Open

Vi O 6B

” o/c C Normally closed

O common Terminal

5V-Relay 1 channel DataSheet:
http://www.igameplus.com/pds/gpshop/arduino/pdf/5v-relay-JQC-3F-T73.pdf
OR

http://www.igameplus.com/pds/gpshop/arduino/pdf/pcb-relay-T73.pdf
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HE7| 5V 20| &% OtF0| EEQ} AZ #H= O|0|X|

OtF 0| HEQI AHZA 5V / Dxx / GND
o
]
i
] o
] .
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6.2 5V 20| HAE o

5V 0] HIAE 17| Qg AAHX =29l 7|2 HE X E O[&&LIC,

HE O|N< 10K H&to| Ze

HEZ 2™ LED ON, ¢
g
T AC XQ 917 | 2% 3o T | opFOl: HE
NO GNC GND
COM IN1 CIXE ZE
NC VCC 5v o4
2 0] Z=2| 5V & GND Ot50| EEQ}

2130 IN LEQ} O}=0|L HE 13 H
13 8 mEQ} ol IN
QLT R|St= CHE

é!EHO"—IEr 7t SO0|™ ON YL|ct.
2go] RE HEO| WM |ED & ZEO| M2t NC/NO of S2{Fl EA|YL|CH HIGH or
LOW & &2 ON &Lt

9-f Az I-| Ct.

St &=

of XEM(REO W2t MAO| Ct2

AHAFO
=

DBt

E

rLCt orzfel o|o[X|ME 2tojofdl gLt
=2l H{E AMEJO|H LED OFF AMEfE Hztg|

ztol gl HAE

= = - X

ZE QASt= OI%E HIGH, LOW A58 27| (%
El;qu HzE )\|-

Fe A2 2= Vs

>>1 Mg 5V O] AH&E OlsHste 2% 2 ME
S QS H AFEILCH BE XM O HOZEQ MANA

\

= ROY
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6.2.1 Y O| BIAE IS -5 X0OICH #{1, 17|

52X HE2o=Z Zig0o] A1 117| HAE ZEQL|CH

OO0l CIX|ZEE 13 Ho| 20| RS2l inl or INC ZEQ HZSH|CE
IE9 LEE OIF0| EEQO| CIX|EXZE 13 H0o|| HIGH, LOW Al 5 ZX0OtCt
HEESL|CE

Ol M2 E:

#define RELAY_ON 0
#define RELAY_OFF 1

#define Relay_1 13 // Digital Pin D 13

void setup()

{
Serial.begin(9600); // AI2|Y ZEZ HA|X| E7| 3|
digitalWrite(Relay_1, RELAY_OFF);

pinMode(Relay_1, OUTPUT);
delay(5000); // 2YAl 5= XA

void loop()
{
/1 Zello] AZ| d=.
digitalWrite(Relay_1, RELAY_ON);
Serial.printIn("Relay On");
delay( ); // wait for 5 second

// 2ol 7| AM=.
digitalWrite(Relay_1, RELAY_OFF);
Serial.printIn("Relay Off");
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delay(5000);

6.22 O}F0|k HE F2H 3 HX|H 517

HES S2H OfF0| 25 13 ¥ EEO| LED On EL|C}
o] BE EEO| XE2M LED £ Off gLICh
HE ZEL= PullDown *Eﬂgggl_u:r.

(Pullbown HE 2|2 40 Ciet 22 Xt=20f| 7|=gfLCh)

— =
ACTHE 220V S ALSSHE DS Mo ALBY 2K & oHMSHH| E|AE BHAl7]
HREHLIC,

=

5V 2 oje VCC > 2L HEO| 5V 9f ¢A.
5V 2#0]e] GND > HEo| GND 9 M.
5V 2goje INl 2% HCo| D13 9 ¢,
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" 8 & & 8 & § B
" " " " D
. 8 & 5 8 & " @
"« s 8 " "
ENIRATI] = vocior
" e s e e e e E e e
..Q.......
ceo oo o mmlj=s o oo
e ® " ® 0 L B B B L S S
. . e

Umd) 1viI9Iq
.
L
L
L ]
-
L )
-
L
- & b
L ]
.
L ]
L ]

n
L

o] HE oM 2EdEEE0 o] HZE HYELE 3|z 49 O[O|X[YL[LC.

HE oM =Lt

// constants won't change. They're used here to

// set pin numbers:

const int buttonPin = 2; // the number of the pushbutton pin
const int ledPin = 13; // the number of the LED pin

// variables will change:

int buttonState = 0; // variable for reading the pushbutton status

void setup() {
// initialize the LED pin as an output:
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pinMode(ledPin, OUTPUT);
// initialize the pushbutton pin as an input:
pinMode(buttonPin, INPUT);

void loop(){
// read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);

// check if the pushbutton is pressed.
// if it is, the buttonState is HIGH:
//
if (buttonState == HIGH) {
// turn LED on:
digitalWrite(ledPin, HIGH);
}
else {
// turn LED off:
digitalWrite(ledPin, LOW);

GH 910 HE EHAE RE U HEE T4 AN F 5V Yo| 2ET} oojojYS
BLic

5V 2130] 59| GND, VCC 9 OF=0|k EEo| GND, 5V 9z 3tL|Ch
OfFO0| EE9| 13 & {1 o] Z=2| IN1 1} HZ grL|Ct
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7 > DS1302 CLOCK MODULE X 1

RTC 2=¢L|C}
AMZE Mg S MEE Al P27 2 5+ ASLICH

s MY 2v~5v 25 YL Ch

1302 Arduino Uno
VCC  -> 5V/3.3V
GND -> GND

CLK -> D4

DAT -> D3

RST -> D2

DS1302 21t Z0| HiHZ| WE Z=52 7IE ZZA0| HiEZ| XIS /o HiE2| 7t
SHoZ 0 Us 4% UASLICL AASA| CHA| 2= SiFA[7] HHELIC.

OrF0l= O|X 2E Sl 29
http://playground.arduino.cc/Main/DS1302 (2= HE|DF CHEL|CH AfEEIEH2

Sggtct)

DS1302 DataSheet:
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http://www.igameplus.com/pds/gpshop/arduino/pdf/DS1302_to_DS1302ZN.pdf

Q2| OFFO[ AIO|ES| O X7} E&e 2% o2l FA0M CH2EE ZHotA
AHESHA|H EL|Ch
http://www.igameplus.com/pds/gpshop/arduino/shield_module/RTC-DS1302-A-
TYPE/DS1302.zip

DS1302zip € CIRZE 5 &= x| L Ct. AH K| IDE o mylibrary C|EZ|2

"“‘*OMI A UL = AKX IDE Hi -> 2AHX] -> 2f0[222] 7HHR7| ->
‘afojsaia] o1 MEtLICh THY MeE UETACP), DY £& BCIE M

AE22 AKX 2tol2g2|of =7t LT

ofziel ox ZREE HE £ HAE df SL L

T

[EO| LE2 1 =0ttt DS1302 Z=0M 72 AlZhE A28 ZEZ =8 YL

#define SCK_PIN 4
#define IO_PIN 3
#define RST_PIN 2

#include <DS1302.h>

DS1302 rtc(RST_PIN, IO_PIN, SCK_PIN);

setup()

rtc.halt(false);

rtc.writeProtect(false);
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/* Initialise the serial port */
Serial.begin(9600);

/* Main program */

void loop()

{

/* Set the time and date to 16:30 on the 3rd of September 2013 */

rtc.setDOW(MONDAY);
rtc.setTime(16,30,0);
rtc.setDate(3, 9, 2013);

/* Read the time and date once every second */

while(1)

{

Serial.print("It is ");
Serial.print(rtc.getDOWStr());
Serial.print(" ");
Serial.print(rtc.getDateStr());
Serial.print(" ");
Serial.print("and the time is: ");

Serial.printIn(rtc.getTimeStr());

/* Wait before reading again */
delay (1000);

eeeeee

uuuuuuuuuuuuuuu
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8 > VOICE DETECTION MODULE X 1

LM393 Sound Detection Sensor Module

M2E dA dAM 2= YLCH

AME El= IC 2 M393 YL|Ct

Chip: LM393, Electric condenser microphone; Operation voltage: DC 4-6V; 1-Way signal

output, low level output

= 259 97 o T2 3 JHYLICE @iRe] 222 ASLICH
GND GND

OUT OhRO|o| OtZ21 ZEO| (A0) HZTL|CH

VCC 5V 23 ELLCEHQBv HZAX HAE off EA|7| HEELICH

ARE MM T
ofzjet Ze =
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2AKC Al2[E BLEH & S0A EEH AHKA 810

ujn
e
o
>

int soundSensorPin=A0; // for Analog input from sound breakout board.

void setup(){
Serial.begin(9600);
pinMode(soundSensorPin, INPUT);

void loop(){
int sndValue = analogRead(soundSensorPin);
Serial.printin(sndValue); // Of'Z421 Iz Zf =&,

A2l ZLE oM 7t Mg =E RS 2AF/LEFRCE sHEH 7|2 FEuUsS
x| & sHL|C}.

0 £ E 1024 7tX|o| #Hel YLCt

7IE0 ZE AMRE MME A2 220k BHESot=S &0 gL Ch

7|2 US 38~40 Y& EFH FLC

M2E Mol 55 8L 8&0 Wef 2|2 80| oA Lot ez, =0
S0 = M2E AME UESEH =F0] =22 U

AFRE Al LED B £AHO2 71, PWM WA o2 T2

C}.

otzfe| CfX RE
OFF o= O M &L

— 1

//
// LED = 356 Hoj A& = B|AE djof Fg=tot
// RE O|ofi7} ELIC}

=% R0y
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/A BE <<--->> O}F0| EE

// AD <<-mmmem- >s A0
// GND <<-------- >> GND

// VCC <<-mmmmmmm > oy

// DO <<----m--m- >>D2//4 T MM RS/
// AN 280 DO T MY

// DO -- HIGH

// D1 -- LOW (23X ZE=o| A2|7F MYE [f LOW)

/] gt 2| Ee BHEE 227F LIE LED 7t X822
// BEE= oA L

/]

// sensing programming

// sound demo

/]

// caution : base soundThreshold adjust 490 or you want.
/I ARE MM 280 VNS ARC 2 AL S2{A 490 =2 HFALL
// MM B2 TAof ohat M| grssofof et

/]

//
int soundSensorPin=A0; // for Analog input from sound breakout board.

//int soundSensorDigitalPin=2;  // for Digital input from sound breakout board.

int soundReading=0;

int soundThreshold=500;
int intensity[3]={0,0,0};
int LEDPins[3] = {3,5,6}
int numberOfPins=3;

int currentPin=0;

int fadeCounter=0;

int fadeDelay="50;

boolean switcher = true;
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void setup()

{
Serial.begin( );
pinMode(soundSensorPin, INPUT);
pinMode(soundSensorDigitalPin, INPUT);
for(int i=0; i<numberOfPins;i+ +)
{

pinMode(LEDPins[i],OUTPUT);

}

}

void loop(){

//4E CIXE YHE AL8A| RE.

// if(digitalRead(soundSensorDigitalPin)==LOW)
/7 {
// Serial.printin("LOW Digital input");

/] }

soundReading=analogRead(soundSensorPin);

if(soundReading>soundThreshold)

{

Serial.printin(soundReading);

if(switcher)

{
aboveThreshold(currentPin);
switcher=true;

}

}

else

{
if(switcher)
{
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belowThreshold();

switcher=true;

}

void aboveThreshold(int cPin)

{
switcher=false;
if(intensity[cPin] < 10)
{
intensity[cPin]=255;
delay(50);
currentPin=currentPin+1;
}
if(currentPin==numberOfPins)
{
currentPin=0;
}
}

void belowThreshold()
{
switcher=false;
fadeCounter++;
if(fadeCounter==fadeDelay)
{
fadeCounter=0;
for(int i=0; i<numberOfPins;i+ +)
{
analogWrite(LEDPins[i],intensity[i]);
}

for(int i=0; i<numberOfPins;i+ +)
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intensity[i]--;
if(intensity[i]<0)
{

intensity[i]=0;

of2fi= o] ZE FHE OAl OfO|X| LTt

—_
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9 > TEMPERATURE AND HUMIDITY MODULE X 1

s Mel2 33~55V 2EQL|Ct.

DHT1l 2& | OF50|: Qi
- GND

Out ojgzl ZE
+ 5V

DH11 DataSheet:
http://www.igameplus.com/pds/gpshop/arduino/pdf/Temperature_And_Humidity Module

_DHT11.pdf

OFFO0l= Ofx & 2toj=2z &=
http://playground.arduino.cc/main/DHT11Lib

E:

BE/7IHE Aol 2= MZ0| ?let H=xet A€ 2= M7 AHE ELC
olsl/EE 717l/2Y HIXE 2=A2 BMASE 7|2 25 HME HIEHA 27|0E
T8E0f 2Lt 2Kt #Hel SFEEE 24 FRl) 20| 24E MM 2552
DFRIPZEA] A AFZ /LD

—~
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10> LEVEL DETECTION MODULE X 1

=250 58 ML

(Raindrop Water Level / Height Depth Detection Sensor Module)

Product name: water level sensor
Operating voltage: DC 3.3V - 5.5V
Operating current: less than 20mA

Sensor type: analog

Detection area: 40 x 16mm

Production process: FR4 double-sided HASL
Operating temperature: 10°C - 30°C
Humidity: 10% - 90% non-condensing

Product dimensions: 62 x 20 x 8mm

20| ojojx|ol UF £ES S50

OHL

1 ==0|

mujn
=
il
oo
I~
n
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OtF0[= AHZ

Level 2 & | O}F 0|
S A0
_ GND

OMZE: Ofd=21 ZE 0 oM IS 810 Al2|Y Z2IE ofL|Ct
void setsup() {

Serial.begin( );
}
void loop()
{

// Of421 ZE 0 | 97

Int sensorValue=analogRead(A0);

Serial.printin(sensorValue);

//

delay(200);
}
25 BZ(FEH 5HR) o2 =0| FA ot1, CHE BRI(EE HYH Zghol= =0|
TR SA UCh BtoF & =0] MM F5F ZO| O|¢d2E o8| JHE =0| (o
MelX =Xl §8) 54 SHUCHH CHE o8 Z& HESE UX|T L S2MES
70|18 EEL|H £ES| HojFT= A= JIFZSHAIH ZEE| WaterProof HES
TYUSHA| $AME AFE 7t LCHL(EEE B ZE[ME2 250 X2 =
AHESHR| ZetL o)
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10.1>> 0{2] 7HO| P2 MA AMRA| FO|AHEL.

A0 ZEO|= Ofg2d 2&4lM, Al 0= ARRE dlA, A2 0= CHE OFZ23 AN
S M8 & dR0= &= MU= &0 2X| RotALE o]yt €0 §oeEs 427t
U LCL MM XM 2| Fetch et 7|50] 7L, OFF0[=2] ADC X2| 7|s0=
E|laotol XA AlZto] 2 E L Ct

et 22 2 12 Y2 o2 B0l AWK, HESHA XA 5 AE
=L

o F2= ot2fel oAl ZEMYH XA L5 AEB{0F LI

int temp=analogRead(A0); // 2% AA
delay(100); // &3t gt HAE Q@

int snd_value = analogRead(Al);, // AFRE MlA
delay(100); // &%t 4 HAE QU

int temp=analogRead(A2); // 0| A
delay(100); // M&Eqt ¢f HAE QF

|2] X|H E-(delay)E AFESHA] R MEHZ2 Z40] EO{2CHH delay & AL

[

olgf 7o ofg= ¥ T A2 /EH2=z F2| Ho A2l ADC(Otg2=1 X[
Bet7))et= MCU oMl Xe| £=20| o3 7He| OfF=1 X2 Al Mz Xe2|Z K|
(]

e = UAFLCH
10.2 ADC (ANALOG DIGITAL CONVERTER)

ADC (Analog Digital Converter)= O£ M E CIX|E M E HoG|F= 9 E=
AL

r
2
=2
10
ot
ne
oA
o 0t
0
1o
anl
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MCU 9| ADC 7|501Al 9lot 22 TIPS of2f 7§ ZEO| thef M2s| Fofof
Sto2 EIZHY, BEIBHA 2127 WaokA Tk 23, of2f Jjo| o2l Y3
2Nl ZHel X G H0| B F SE LTt

11> 4 * 4 KEYPAD MODULE X 1

4x4 HE F|HEYLICE 16 7] HE Y HAE JbsgLth

otZfo| OtFO|k OfX RES HTHEA[7] HIELICH
2AK 712 2to|22{2|0f= KeyPad 2=0| K& EL|Ct
orgfol ofx REMFY 3|H LtEs At ALEELIC.

#include <Keypad.h> // keypad Zt0|E2{2| AtE

#include <Keypad.h>
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const byte ROWS = 4;
const byte COLS = 4;
char keys[ROWS][COLS] = {
{'1'2''3"'A",
{'4''5''6''B'},
{'7''8''9','CY,
{*''0"'#','D"}
Y
/* OtF 0| 24 EE Q0|0 &
byte rowPins[ROWS] = {2,3,4,5};
byte colPins[COLS] = {6,7,8,9};

Keypad keypad = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS );

void setup()

{
Serial.begin( )
}
void loop()
{
char key = keypad.getKey();
if (key = NO_KEY)
{
Serial.printin(key);
}
}

== I A
//connect to row pinouts

//connect to column pinouts

eeeeeeeeeeeeeeeeeeeee
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Fli
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Fii
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2
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COME 52 56 ; S10 S14
O 4 0O
_ = g & 1%
53 5 N Si1 £ 513
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ot 58 x S12 S16
——e, — — e, —

OtFO0l= OHZE & HZ
http://playground.arduino.cc/Main/KeypadTutorial
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VN 32 HAA 7|2X80 ug 2= YL|Ct
|2 QL|C}(LED,FND ZE3hH

(==
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12> THREE-COLOR RGB MODULE X 1

RGB Color LED B & QlL|LC}.
RGB ZHO| ©|3+ LED AHAF HHZ Jp=atL|Ct 5 TH0| (5 Pi)37|2| RGB LED 7t &
2EYLCh

12

RGB LED Module | Arduino Uno
GND GND
R 11
10
B 9

OtFO[= OfX ZEYLICE 100 My BEgsls:s =YL
OFFO[:0f AZ Al 910,11 FOolstA M2 PWM ZEO| HZAFL|CE

T EQ| analogWrite() &t

A= o) ol -
25 AESHY| fIoiM= PWM
o] TE = =+ S
Ald ZES X8 of FH{OF ZLICE
O =9, 8 oMol Zf =E A HiE2 439 X2 d4= 2=
FE0|7|2 gt ?of RE2 72X JHES Ofs StA|1, 24 HIE, RGB of MY

=2 NEs =X 5H‘_Ef'11 A2 ™E7}F or F
OJ_

ofzjol ojA A=

o
2E Mg © 10 MY W B
W bAl /25 2 AR/ BEAY /S BEA M2 B E LT
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/*

Arduino - RGB LED
*/

int redPin = 11;
int greenPin = 10;

int bluePin = 9;

void setup()

{
Serial.begin( );
pinMode(redPin, OUTPUT);
pinMode(greenPin, OUTPUT);
pinMode(bluePin, OUTPUT);

}

void loop()

{

Serial.printIn("red");
setColor(255, 0, 0); // red
delay( );
Serial.printIn("green”);
setColor(0, , 0); // green
delay( );
Serial.printIn("blue");
setColor(0, 0, ); // blue
delay( );

Serial.printIn("yellow");

setColor(255, , 0); // yellow

delay( );
Serial.printIn("purple”);

eeeeeeeeeeeeeeeeeeeee
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}

setColor(80, 0, 80); // purple
delay( );
Serial.printIn("aqua”);
setColor(0, , ); // aqua
delay( );

void setColor(int red, int green, int blue)

{

analogWrite(redPin, red);
analogWrite(greenPin, green);

analogWrite(bluePin, blue);

uuuuuuuuuuuuuuu
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13> XY JOYSTICK X 1

XY joystick QL|C}.(Joystick Module Dual-axis XY for Arduino)
PS2 Game Joystick Module For Arduino

XZ: Y5 1HE 7lss 718 =0|28 2s YLt

X, Y=o gXes 2749 o2 ez fe & A4

2ty el ZO|AENY =FO0| 7tsotH 0|28 E | FEHEZF 7[s) HE 7Is0
& LICF

eojojg HHY

XY Joystick Module | Arduino Uno
VCC 5V

GND GND

VRx o211 ZE A0
VRy Ofg21 ZE Al
SW CIX|Y¥ X E Any
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OF=0|l. AJO|E EEZ|Y XX (XO0|AE

#5 L)

ot

http://www.arduino.cc/en/Tutorial/JoyStick

Ef7t =5 G274 20[X|2 7iE2

// # Description:
// # Modify the Sample code for the Joystick Module

// # Connection:

/] # X-Axis -> Analog pin 0
Y/E: Y-Axis -> Analog pin 1
V/E:: Z-Axis -> Digital pin 3
/] #

JoyStick_X = 0;

JoyStick Y = 1;
JoyStick_Z = 3; //key // D3

setup()

pinMode(JoyStick_Z, INPUT);
Serial.begin(9600);

loop()

int x,y,z;
x=analogRead(JoyStick_X);
y=analogRead(JoyStick_Y);
z=digitalRead(JoyStick_Z);
Serial.print(x ,DEC);
Serial.print(",");
Serial.print(y ,DEC);
Serial.print(",");
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Serial.printIn(z ,DEC);
delay(100);
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14> SERVO X 1

SG90 E=L|C.

MNE (ME OAHLE) ZEHYLICE E& Servo THO 2|0|0&= Servant 2t= EHO{Qf
Aoz|of FQI HHO SAMSH o|0j= QJUCHD BfL|CL.

2 2= 180 DEGREE (180 & 3|M™)QiL|LC}.
A AFEAIO= 180 = HE &7l gfL|Ct HOo[H fEet &X ZEute| 2FIX],
HZAF HO[E| 4|ES M2ks| 240l [A|7| HRELICH
2AK 712 2tolE2[o e = 180 =2 TR0 USLICH
Specifications

Weight: 9 g

Dimension: 22.2 x 11.8 x 31 mm approx.

Stall torque: 1.8 kgf-cm

Operating speed: 0.1 s/60 degree

Operating voltage: 4.8 V (~5V)

Dead band width: 10 us

Temperature range: 0 °C — 55 °C
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2=0| gZM2 3717t }USLICH

ME BH B & Arduino Uno

Black wire GND

Red wire 5V

Blue or Yellow wire | 9 or other PWM port

OFF Ol AtO|EO| ME ZH OfX S YOl A&SL|CH
1 ¥R 0| Xf|= http://arduino.cc/en/Tutorial/Sweep
&= 0~ 180 & 2™ = LAl 0 QX2 57 &= 22U

// Sweep
// by BARRAGAN <http://barraganstudio.com>
// This example code is in the public domain.

#include <Servo.h>

Servo myservo; // create servo object to control a servo

// a maximum of eight servo objects can be created
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pos = 0; // variable to store the servo position

setup()
{
myservo.attach(9); // attaches the servo on pin 9 to the servo object
}
loop()
{
for(pos = 0; pos < 180; pos += 1) // goes from O degrees to 180 degrees
{ // in steps of 1 degree
myservo.write(pos); // tell servo to go to position in variable 'pos’
delay(15); // waits 15ms for the servo to reach the
position
}

for(pos = 180; pos>=1; pos-=1) // goes from 180 degrees to 0 degrees
{

myservo.write(pos); // tell servo to go to position in variable 'pos'
delay(15); // waits 15ms for the servo to reach the
position

}

// 2 | O X|l= http://arduino.cc/en/Tutorial/Knob
// ZHILOHEIEMEHe| otz 72 ot ZE HEE St= oM L C

// Controlling a servo position using a potentiometer (variable resistor)

// by Michal Rinott <http://people.interaction-ivrea.it/m.rinott>

#include <Servo.h>

Servo myservo; // create servo object to control a servo

int potpin = 0; // analog pin used to connect the potentiometer
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int val;  // variable to read the value from the analog pin

void setup()
{

myservo.attach(9); // attaches the servo on pin 9 to the servo object

void loop()
{
// reads the value of the potentiometer (value between 0 and 1023)
val = analogRead(potpin);
// scale it to use it with the servo (value between 0 and 180)
// Ofg21 Y=HE 0~1023 of 5 0~179 "Helz #HE.
val = map(val, 0, 1023, 0, 179);
// sets the servo position according to the scaled value
myservo.write(val);
// waits for the servo to get there
delay(15);
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ol HMZE=0AM AHEE map Ol2ks 4= AIEE ool Y=E Us X8
Mol HlE= HEtoio] gigst= gLt

2AKOA AMEE[= map &4 =X YLICH
long map(long x, long in_min, long in_max, long out_min, long out_max)
{

return (x - in_min) * (out_max - out_min) / (in_max - in_min) + out_min;
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15> STEPPER MOTOR & DRIVER BOARD X 1

0
Hu
e
|m

Ql-
-
Ial

>
nl
E
o
m

H
_lz

M

AHD ZEHYLICH AHDL EEE= HA 2
0|2 WA QDE2tnE ThCh

AHEH HEHO s HHO| 2Tt 2|
28BYJ-48 B AHE 2EQL|CH ULN200
ULN2003 ZHEZ IC EE, 28BYJ-48 AH|TE RE/= 4 A(Phase 4)

r>|

> of;
L on

o

Jal

g

Ot

)

=

<

mot
w4
30

o>

-

in

w

7ts HE2 5V ASgL ot

o I_I_L
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~E|m @E{O] AFY2 Of2fe Tt

Rated voltage : 5VDC

Number of Phase 4

Speed Variation Ratio 1/64

Stride Angle 5.625° (360/64)

Frequency 100Hz

DC resistance 50Q+7%(25°C)

Idle In-traction Frequency > 600Hz

Idle Out-traction Frequency > 1000Hz
In-traction Torque > 34.3mN.m (120Hz)
Self-positioning Torque >34.3mN.m
Friction torque 600-1200 gf.cm

Pull in torque 300 gf.cm

Insulated resistance > 10MQ (500V)
Insulated electricity power 600VAC/1mA/1s
Insulation grade A

Rise in Temperature < 40K (120Hz)
Noise < 35dB (120Hz, No load, 10cm)
Model 28BYJ-48 - 5V

AHE 2HE K O{Shs ULN2003 Ao 2EQL|CH

 ?IK &= O|0| X[ LT}
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Ol 0| @lZ:

ULN2003 2 & | OfF0| R (-) GND

IN1 8 (+) 5V

IN2 9 Lo AZgtLCh
IN3 10

IN4 11

+ 5V A

- GND

AHE ZE AMY2 EE 360 Z(E
Q= XM0o| =Q3tL|C}

M- O

rr
>
ret
ra
N
|
ot
ra
=2
i}
o
i
ot
i
et
mjo
et
>

28BYJ-48 AHIEEHO| AIFOZ ALEQL ARS Abts] FLICt
Speed Variation Ratio (H& H3} H|E): 1/64
Stride Angle 5.625°
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Steps=Number of steps in One Revolution * Gear ratio

Steps=1 32| CHA £ * £z H3} H|Z

Steps= (360°/5.625°) x 64 = 64 * 64 = 4096 AEQIL|LC}.

15.1 2A|X] of¥| 2 E 1

CHOIME MO ZEQLCH

/*
BYJ48 Stepper motor code
Connect :
IN1 -> D8
IN2 -> D9
IN3 -> D10
IN4 -> D11
VCC . 5V Prefer to use external 5V Source
Gnd
*/

#define IN1
#define IN2
#define IN3 10
#define IN4 11

int Steps = 0;

boolean Direction = true;// gre
unsigned long last_time;
unsigned long currentMillis ;
int steps_left= =

long time;

void setup()
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Serial.begin( 0
pinMode(IN1, OUTPUT);
pinMode(IN2, OUTPUT);
pinMode(IN3, OUTPUT);
pinMode(IN4, OUTPUT);
// delay(1000);

}
void loop()
{
while(steps_left>0)
{
currentMillis = micros();
if(currentMillis-last_time> = )
{
stepper(1);
time=time+micros()-last_time;
last_time=micros();
steps_left--;
}
} // while
Serial.printIn(time);
Serial.printIn("Wait...I");
delay( );
Direction=!Direction; // BIA.
steps_left= ;
}

void stepper(int xw)

{

for (int x=0;x<xw;x+ +)

eeeeeeeeeeeeeeeeeeeee
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switch(Steps)
{

case
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, HIGH);
break;

case
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
digitalWrite(IN3, HIGH);
digitalWrite(IN4, HIGH);
break;

case
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
digitalWrite(IN3, HIGH);
digitalWrite(IN4, LOW);
break;

case
digitalWrite(IN1, LOW);
digitalWrite(IN2, HIGH);
digitalWrite(IN3, HIGH);
digitalWrite(IN4, LOW);
break;

case
digitalWrite(IN1, LOW);
digitalWrite(IN2, HIGH);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;

case
digitalWrite(IN1, HIGH);

79

\

s ROY

eeeeeeeeeeeeeeeeeeeeee http://www.irnumall.co.kr



digitalWrite(IN2, HIGH);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;
case
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;
case
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, HIGH);
break;
default:
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;

SetDirection();

void SetDirection()

{
if(Direction==1) { Steps++; }
if(Direction==0) { Steps--; }
if(Steps>7) { Steps=0; }
if(Steps<0) { Steps=7; }
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15.2 AF|X] o ¥ 2 E 2

A AKX 2H0|E2{2| Stepper Motor Library X0 I EQIL|CH

/*
AAH K| 2t0|E2{2| Stepper & AtETtL|CE.
*/

#include <Stepper.h>

int in1Pin = &;
int in2Pin = 9;
int in3Pin = 10;

int in4Pin :

Stepper motor(64, in1Pin, in2Pin, in3Pin, in4Pin);

void setup()
{
pinMode(in1Pin, OUTPUT);
pinMode(in2Pin, OUTPUT);
pinMode(in3Pin, OUTPUT);
pinMode(in4Pin, OUTPUT);

// this line is for Leonardo's, it delays the serial interface
// until the terminal window is opened
// while (ISerial);

Serial.begin( );
motor.setSpeed(20); // 30 rpm.
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void loop()

{
if (Serial.available())

{
int steps = Serial.parselnt();
motor.step(steps);
}
}
o] ZE= AME|Y2REH 45 UOF 2L Bl motor o g% step() 2E HF=
Of| Al & L T
o] ZEE AAXIOM HEE = A2[Y ZLEH S 4 64, 128, 256 52
=AE YEs) U0 ¥ 2 AHE 2E I =HQl BRELC
A2 43 2, OHA| 2 X 3 = 20| MY 98 42 29 St=& gLt

= ROY

Researc h And Ubiquitous
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-

stepper_motor_ex1_sketch junl8a | O}£0[= 1.5.6-r2 = | =

Ie Y AAN 7 Eew

stepper_motar_ex1_sketch_jun18a §
12 Stepper motor(512, inlPin, in2Pin, in3Pin, indPin): -

14 woid setup()

153 %

16 pirModed in1Pin, OUTPUT):

17 pirModed in2Pin, OUTPUT):

18 pinModed in3Pin, OUTPUT):

19 pinModedindPin, OUTRUT: =

21 A this line is for Leonardo’s, it delavs the serial interface
22 Afountil the terminal window is opened
23 while (!Serial):

25 Berial.begin(9600);
26 motor, set SDeed(E*]) 3

m

29 woid loop()

04

& it (Serial. available())

32 i

33 int steps = Serial.parselnt():
34 motor . step(steps):

35 }- -

4 k

Arduing

Al2|g 2L EH & FUCh
F

stepper_motor_exl sketch_junl8a | OF=0| = 156-r2
e BE ~A% (E7) =g

E =0 Ctrl+T
AHE BT

IR £ & ME DY

stepper_mutnr_ai

13
14 void setup()| HC *
) 4 | ZE ’

1R rirMadar inll
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| @rE 238 (Mo line ending ~ 9600 HE BOIE  +

AHE 2B XFE A-TE gL o

AHT DE ALC X1t A S|F0|| TS |37} TRt
DE AIEL Qo] B4 motorsetSpeed(20); AFR T AL &k
o|0j= RPM QL|C}. Revolutions Per Minute (1 2% 3| &%) QLICE = 1 20f 20H

o Y = Ae H=E Q0[P LL

|o

| m2tOjE 20 O|2k=
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16> GREEN LED x 5

Blue light emitting diode

EEM LED 5 74.

17> YELLOW LED x 5

Yellow light emitting diode
L2tAM LED 5 74.

18> RED LED x 5

Red light emitting diode
WZtM LED 5 JH

OtFO|=0fM 5V M7 HZE = AEA0= LED 2/2Z A= 220 ohm FEo| Nets

o ZgfL L.

eeeeeeeeeeeeeeeeeeeee
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L A L L L L A

-"I'l' RN FR R EEFFFF AT R RN

e R
LED (-) LED (+)

trrevooliiet IVEIOPITOIITIEOYSSY

ofd BE:

int ledPin=8; //set IO pin of LED in control

void setup()

{
pinMode(ledPin,OUTPUT); //set digital pin IO is OUTPUT

void loop()

{
digitalWrite(ledPin,HIGH); //set PIN8 is HIGH , about 5V
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delay(1000); //delay 1000ms, 1000ms = 1s
digitalWrite(ledPin,LOW); //set PIN8 is LOW, OV
delay(1000); //delay 1000ms, 1000ms = 1s

19 LED E 52}

LED

ANODE

LED = E& Ofafiet &2 TS A8t
A T EAMY | HOIEY | MREE) | RE[)
HMe Red 1.8V 2.3V 20 mA 50 mA
X @ Orange 2.0V 2.3V 30 mA 50 mA
Mo Real Yellow 2.0V 2.8V 20 mA 50 mA
st =E@ Emerald Green | 1.8V 2.3V 20 mA 50 mA
=0 Real Green 3.0V 3.6V 20 mA 50 mA
e yMe sky Blue 3.4V 3.8V 20 mA 50 mA
PSR Real Blue 3.4V 3.8V 20 mA 50 mA
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oHl
|
[

Pink 3.4V 3.8V

20 mA 50 mA

1E
1=
O

White 3.4V 4.0V

20 mA 50 mA

20> 1K RESISTOR X 10

1K X3t 10 7§

21> 10K OHM RESISTOR X 10

10K Xzt 10 7|

22> 220 OHM RESISTOR X 10

220 ohm A& 10 7|
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23> PASSIVE BUZZER X 1

45 =X uct
HD, 7ok WaC) 5o 42|12 ¢ 4 U BEYLICH 5V ALRE LT

OtF0| 2to|o{d Chojof 1

i Piezoelectric speakers are frequently
i used as beepers in watches and

i other electronic devices. In this

i project, a piezo speaker is used to

i playmelodies. It sends a square

i wave of the appropriate frequency to

=

coresponding tone.
http://arduino.cc/en/Tutorial/Melody

-
=
=
5
o
c
o
2
1=}

1

. Tl | s

X otthRel 2749 2[EM Sd& FEot0 HZESH0] FLCh

O50| PlayTone 0¥ R E
ABCDEFG ujtll &QiL|LCt.
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int speakerPin = 9;

int length = 15; // the number of notes
char notes[] = "ccggaagffeeddc "; // a space represents a rest
int beats[] = { 1 I I 1 1 I I 1 I 1 1 I I 1 };

int tempo = g

void playTone(int tone, int duration)

{
for (long i = 0; i < duration * ;i += tone * 2)
{
digitalWrite(speakerPin, HIGH);
delayMicroseconds(tone);
digitalWrite(speakerPin, LOW);
delayMicroseconds(tone);
}
}

void playNote(char note, int duration)
{
char names[] = { 'c, 'd’, e, 'f, 'g’, 'a, 'b", 'C' };
int tones[] = { 1915, 1700, 1519, 1432, 1275, 1136, 1014, 956 };

// play the tone corresponding to the note name
for (inti=0;i< 8;i++)
{

if (hames[i] == note)

{

playTone(tonesli], duration);
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void setup()

{
pinMode(speakerPin, OUTPUT);
}
void loop()
{
for (inti = 0; i < length; i++)
{
if (notes[i] =="")
{
delay(beats[i] * tempo); // rest
}
else
{
playNote(notes[i], beats[i] * tempo);
}
// pause between notes
delay(tempo / 2);
} // end for loop
}
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24> PIEZO BUZZER X 1

mofz= FMYLC 5V AFEE LI Do 52 efolet= 2|0 YLt

2 otERe 2719] 2l EM S8 F=0t0 HZESY FLC

(+) #AlE =M LHX[= () 2|EMYLIC,.

s Y2 + ZI=EH0 High € d20= %~ o= 22| Low & BR0= 22[7F ¢
L LY.

£4 cle OtF0l 2E

(-) GND

(+) D11

OF0|le AHX| O A2 E:

int buzzer=11; // CIX|g ZE 11 H X|H.

void setup() {
pinMode(buzzer, OUTPUT);

void loop() {
unsigned char ij;
while(1) {
for (i=0; i<80; i++) { //output sound of one frequency
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digitalWrite(buzzer, HIGH); //make a sound
delay(1); //delay 1ms
digitalWrite(buzzer ,LOW); //silient
delay(1); //delay 1ms
}
for(i=0; i< ;i++) { //output sound of another frequency
digitalWrite(buzzer, HIGH); //make a sound
delay(2); //delay 2ms
digitalWrite(buzzer, LOW); //silient
delay(2); //delay
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25> KEY MODULE (WITH HAT) X 4

Tact Switch 12x12 mm QI L|C}.

Tact & Tactile o FXFQILICE HE AQIK|, T HEOSR WS = ABLct,
w2 20| QIOIN BIE 7| 9lof HOj FE 2ty Euck

2 M 70| gloj: HE 7|s2 EUCh

Mo

o
o

Tact Switch (or Tact Button)2 02 82 AR T /JUSL|CH
7|2 "MIO|/HR BEO|TAM, 27|, HEHRE fZF CHE & $R2 7/ EZ 0o HAL

M=, "XAF 71710 Bo| AHEE Lt
HEQ| LiF= ofefet #2 FZYLIL
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14.1 _ 50402

R = <), /j} @
O,

orzfel M= H=0| =2|H LED H= Of| A &L Cf
Pull Down O H| € L|C}.

HHIZEE HEO =27 dEiQl Z2002 13 ZEQ HZE LED &= O M LIt
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In this example, a

pushbutton is used as a

digital input and an
digital output.

LED is a

Related example: http://
arduino.cc/en/Tutorial/Button

// constants won't change. They're used here to

// set pin numbers:

const int buttonPin = 2; // the number of the pushbutton pin
const int ledPin = 13; // the number of the LED pin

// variables will change:

int buttonState = 0; // variable for reading the pushbutton status

void setup() {
// initialize the LED pin as an output:
pinMode(ledPin, OUTPUT);
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// initialize the pushbutton pin as an input:
pinMode(buttonPin, INPUT);

void loop(){
// read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);

// check if the pushbutton is pressed.
// if it is, the buttonState is HIGH:

if (buttonState == HIGH) {

// turn LED on:

digitalWrite(ledPin, HIGH);

}

else {

// turn LED off:

digitalWrite(ledPin, LOW);

}
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26> TILT SWITCH X 2

7127] WM 29X SW-520D 2= LILCY.

71&7] AMYLLE 2 2AK2t 0 e L CH
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o

on

2[e| oAl O|OIX[E EA|H L0 2742 0| ¢ A&ULCL 7|27 == TE
ot AQX| A&t LTt

= OHoM= Z[27] 240l 2ot Thgt AQX| On / Off gLt

32 JEss ofgfet Z&L|CH

+D\/
10K
Light

0V

LDR

SW-520D MM+ 2 712| Eojl GND, SIGNAL 7122 Qi&L|Ch AMSE g2 Tol&s 10K
Mgds 92 of obF0le 2EE CIX|8 2 ZEO| AZGL|C

OtFO|l= EEZ9| AA2 oY O|0|X|E E= YUt

99

v
> n
adl
Ky http://www.irnumall.co.kr

Researc h And Ubiquitous



In this example, 3 tltswizh is used
Qustlike a buton)as a digial input,
and an LED iz a digial output The
resistoris 3 pull-down resismorn
Related example:

hp: MAewrw_arduino cc/en/T utorialTil
Gensor

AFAX| O TEL Digital->Button O K& ACHE At

0o
I
C
n

// constants won't change. They're used here to

// set pin numbers:

const int buttonPin = 2; // the number of the pushbutton pin
const int ledPin = 13; // the number of the LED pin

// variables will change:
int buttonState = 0; // variable for reading the pushbutton status

void setup() {
// initialize the LED pin as an output:
pinMode(ledPin, OUTPUT);
// initialize the pushbutton pin as an input:
pinMode(buttonPin, INPUT);

void loop() {
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// read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);

// check if the pushbutton is pressed.
// if it is, the buttonState is HIGH:
if (buttonState == HIGH) {
// turn LED on:
digitalWrite(ledPin, HIGH);
}
else {
// turn LED off:
digitalWrite(ledPin, LOW);

OFFO|=0f HE O Z20% P2E = MM 7|27|
Ee AME E5 MM HEd gUC
LED 13 ¥ 2/2I L=

— =
MR B0 HE Alols w7t 7187IL ISS
o 3

i
P
2!
o

it
r
n

—_

UH AIZH MM Y BRS TohM, BBl Yb FLE M2lks HE FeUC
SN BN, S48 ZL ofd AR, Aol RE OfgE1 MM 3 IIFE =]
Sx2 NFY A2 OfH] £ XY 2 4+ b BRS 7ot} TRIYY SES
gL
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27> LM35 SENSOR MODULE X 1

2 MA QL|Ch LM35 DZ MAQiL|ct.

MM 10| 10 mAS| #3t IS PE 4 Ys 2& MAMYLCH
5% 229 H9ls HWSE 0~100 EQLCh

Ol=0| @lZ:

Pin Function Name

1 Supply voltage; 5V (+35V to -2V) VCC

2 Output voltage (+6V to -1V) Output

3 Ground (0V) Ground
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OtF0| 2to[o{d CrojojaziL|ct.

°

1l

=2 28 AMAl &8 TR 5V, 3v3 Fx V|E AL fez AL =T gt

O MZE:

/1 =0t 225 LT

const unsigned int TEMP_SENSOR_PIN = 0; // @& AN 3 ofdz1 ZE
const float SUPPLY_VOLTAGE = 50; // 5V BB AZA ™ol BtL|LC}.

const unsigned int BAUD_RATE = 9600; //

const float get_temperature() {
const int sensor_voltage = analogRead(TEMP_SENSOR_PIN);
const float voltage = sensor_voltage * SUPPLY_VOLTAGE / 1024;

return (voltage * 100);

void setup() {
Serial.begin(BAUD_RATE); // & Z|0|E AH.

void loop() {
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Serial.print(get_temperature());
Serial.printin(" C");
delay(1000);

28> PHOTO RESISTOR X 3

A M/ BIOIE MM Et= HEE ASL L
Ct2 20{2= LDR ¢lL|C}. Light Dependent Resistor

104
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+Wie

‘ Vo

LED Rz LDR

AKX SE™ MAEIDE L C)

ZH(Photo) + Resistor (&) ©hA O I L|LC}.

QIE ol MZIof el LHE Mg g0 ZagtLch &, 7t Maeld 8o M 7|0 et
AEo2 Halottta HH EL|C

M= M ErolEt ¥F=(+), 3() FEoHA| s

QIF Ol AL AHEHE|H Mol 7|7k HELCH BHOj2 2[F &%l0| BCHEH Mo
Mgt o %ot FLCh

OtFO0[=0f 20[0{P2 otZ2 ZE, +5V of 10K Ngs HEsI0 HAE L Ch
2 H2YUch
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o 8 & & @
L B BN B AN
8 &8 & @
- & & & @
- W & & @
- ® & & &
L B
I A

In this example, photocell values are read in VN A e
through an ‘AnalogIn' pin. The values are then used e e S e e e ety
to control the blinking rate ofan LED. N

Using a multimeter, check the min and max

resistance of the photocell in different light sewew ssewe sewen @
conditions. Then calculate the resistor's value with =
the Axel-Benz formula: Rref= sqrt(Rmin*Rmax)

Related example:
httpdvewewla dyada.netdearn/sensors/cds.nim |

IS01 37) HA ZRE OlfE % X} e HOIE0ISR, HE ol el U M
MAE 428 J|E yoREs £, 2t 3749 A 2ol
BRYCE IE S ZHOE 02 WY AMNS P2 4+ YHUCE

22 1Jj2E £2ELC}

3|2 CaR TN met by #e oMol HA 8= 25 gMol ZE, Yol o

>

Qe OE2 RoIMO| AFg S5 %Ol REELICE
int lightPin = 3; // OfE21 ZE A02

int threshold = 250; // REZY 250 7|Z=C 2 LED 2/2%

void setup()
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Serial.begin( ); //Begin serial communcation

pinMode(13, OUTPUT);

}
void loop()
{
Serial.printIn(analogRead(lightPin));
if(analogRead(lightPin) > threshold )
{
digitalWrite(13, HIGH);
Serial.printIn("high");
}else{
digitalWrite(13, LOW);
Serial.printIn("low");
}
delay(100);
}

uuuuuuuuuuuuuuuuuu
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29> FIRE X 1 (FLAME SENSOR)

Flame Sensor QIL|C}. otH, =& ZEX|[ A L|Ct.

Yd A= == X WMYLCE
o
=]

760nm~1100nm L+Fo| 8l5 HESH=MH AME ELICH

3t MA| DataSheet:
http://www.igameplus.com/pds/gpshop/arduino/pdf/flamesensor.pdf

N CEE

void setup() {
Serial.begin( )i

void loop() {
int sensorValue = analogRead(A0);

Serial.printIn(sensorValue);
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30> INFRARED RECEIVER X 1

Hold a7t

Held 2|2 AEED E& N &7 oM EUs H=E #e EEYUCh

30.1 =417] 25 HE|

110

http://www.irnumall.co.kr



2|DE HEZF

2D E HEZ2{0| HiE 2| A+ 0|O|X|QL|LC},
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IR Receiver TITHQIL|LCt.

& 45
8.50 4 50
4.3
mI
o) i
| =
T
J I:-l.}
= I . N B
[T e}
=
=
o
=l
: D |2 LD 1 0.4
0.50; 005 e
—|
D ouT

& vCC

Held ElAH | OFF0le R
ouT 11

GND GND

VS 5V

2|2E HEE 2to|=a2| & ofF RS YLIch
MolM ZESH BE BES o 4 ULk

https://github.com/shirriff/Arduino-IRremote

or Ct2 2 E Arduino-IRremote-master.zip
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?lol 2tolEr{2|E iﬂlil Xl = otzfe| oM E HAE JtsTLICE
IRremote Of Zgt=l =A7| O|& ZEQL|CE

it |

HAIXI S| LHE2

"eeeeee..ArduinoWarduino-1.5.6-r2-windowsWarduino-1.5.6-
r2WlibrariesWRobotIRremoteWsrcWIRremoteTools.cpp:5: error: 'TKD2' was not
declared in this scope

IRRemote.h 2t= 2lo|E2{2| 8|5 T HAO| OfF0|o| 28 IR} SEL|O
RobottIRRemote AZH|X| 7|2 El0|EEZ|7l LEA| L= SAQIL|ICH

RobotIRRemote 2}0|E2{2|Q] &G IIY SEE m|st7| {8l RobotIRRemote C|EHEHZ|E
7| 7L A HE gL
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=$47|5 ol

@ = 4 L « arduino-1.5.6-12 » libraries libraries S48 »r
., arduing-1.5.6-r2-windows ~ o= LTS LT} =] ~
, arduino-1.5.6-r2 I
it ) Audio 2014-06-06 2%, oY =45
| drivers - Ll
I |\ Bridge 014-06-06 2. Iz £0
| examples _ )
x e < |\ Esplora 2014-06-06 2F.. I £QH
| hardware
= ) Ethernet 2014-06-06 2 o =[
| java :

ll'b | Firmata 2014-06-06 27 Z EH
. Il GSM 2014-06-06 QF . Iy =G
. libraries S

i | LiquidCrystal 2014-06-06 27 ot 4

J Audio < = A

i Ji Robot Control 2014-06-06 23 me =4
| Bridge -

- Ig | Robot_Motor 2014-06-06 27 o =4
K ora = pres

EtrF: " |, RobotiRremote 014-06-06 2H o EhH
| Ethern =

. .. Scheduler 2014-06-06 27 Itz EH
sl ) 5D 2014-06-06 2. I Y EGH

, GSM i

2 R T ) Senvo 2014-06-06 2 oE EH

| Liqui sta ~

P | SpacebrewYun 2014-06-06 27 o EH

., Robot_Control =
: i ) Stepper 2014-06-06 27 otE EH
| Robot_Motor = B _
£z | Temboo 2014-06-06 23 ore =4

. RobotiRremote =

W TFT 2014-06-06 27 o E45
. SChEdUlEr (Rl Ty atal i T e T = ¥
! so v o€
19 TS 17 BS HBT

M OFOl= AKX =70

Of=o0|wo| 7|& 2lo|22{2| C|&ME 2| > RobotlRRemove 2t= Cl2EZ|2 C}2 oz

=/ gLt

orzHe| oX REE HolM Y
EQ} OIFO0| 22 PWM ZEQ} HZASHH EL|Ct.

IR =A7[0| Mz =®E

\
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30.2 IR =4 @& Q0| &

—

R4A 2 IR $A17|9] AlS ZEQ} OFO| 250 PWM ZEQ} HZASHH ElL|CH
A7 Mot 220|F0tREES] t0|oE &M7t =5 SEUC

HYERLO <tojofd O|OX|YLICE. HZE 0|0 MeS &= HHELIL
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IR &=

I ol ZE.

/*

IR_remote_tester_and_detector

Connect the output pin of Infrared remote to DIG 2 or 11
Connect an LED to pin 13.

*/

#include <IRremote.h>

const int irReceiverPin = 11; // PWM
const int ledPin = 13;
IRrecv irrecv(irReceiverPin); //create an IRrecv object

decode_results decodedSignal; //stores results from IR sensor

void setup()
{
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boolean lightState

unsigned long last

void loop()
{

//this is true if a message has been received
if (irrecv.decode(&decodedSignal) == true)

//has it been 1/4 sec since last message

lightState = llightState; //toggle the LED
digitalWrite(ledPin, lightState);

{
if (millis() - last > )
{
}
last = millis();
irrecv.resume();
}

pinMode(ledPin, OUTPUT);

irrecv.enablelRIn(); // Start the receiver object

false; //keep track of whether the LED is on

millis(); //remember when we last received an IRmessage

// watch out for another message

eeeeeeeeeeeeeeeeeeeee
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31> ADJUSTABLE POTENTIOMETER X 1

JheAS 10K @LiC
OfRAEIE EH0|E 10€/ T Zh5e BRI Yuict

JtEMg ez LED g7 =Z=35t= Of M Lt
OtF0| 2to[o{d Crojof 2

L L RS O
- oW U T

L]
-
l--lIll-l-i-ll-il"

LA AL BB B

U I O
L R O B LB
R R R OE EOE RN

W EW W R RE R

W w W
e wE e
oW
W R

= "o

o E W
-
R w W
-
R ow W

- s ww

w
L
#
L]
®

iillliill, *
W
L L -

= W # W ¥ 8@ 8 F 8 WS FORERW
LS I B B B e N B D B B B B R B
WSS RE R
"R R W OE RO E R E W E RN

In this example, potentiometervalues are
read in through an 'Analog In’ pin. The values
are then used to control the blinking rate of
an LED. Related example:
http://arduino.cc/en/Tutorial/AnalogInput

LR T T T I T O
L T T R O T TR T O T O A
LA A B R B R R R R
W R RO R R W R
¥ E e E R EW

LR A
" Ew e
L A
L B B B
L B

@ owmow oW W
e m e
LA B BN O
LS B B AR AN
LA B B

of2fje| @ E = analogRead(), analogWrite() &=2| AtE Of X QL|LC}.
JHEIR3 10K o £ZO0|E Z2fM 98 ZEO| AZE LED o 87| P
A= YLt
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// analogRead values go from 0 to 1023,
// LED connected to digital pin 9

// LED & OtF0| EE 13 #oj| AHZ.
int ledPin = 13;

// potentiometer connected to analog pin 3
/ 7HEANE 10K of MedS OFF0lke 2E 3 # Ho| AZ
int analogPin = A3;

int val = 0; // variable to store the read value

void setup()

{
pinMode(ledPin, OUTPUT); // sets the pin as output

void loop()

{
// read the input pin

val = analogRead(analogPin);

// analogRead values go from 0 to 1023, analogWrite values from 0 to 255
analogWrite(ledPin, val / 4);
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32> A DIGITAL CONTROL X 1

1-Digit 7 Segment 2= ¢ L|LCt.

=Xt SFLEE, 7 7 LS5 LED € On/Off A7 EA|SH= &KX EE= EEQL|C}
1-Digit 7 Segment 1 ©ClEA

[ 1JO
D DP

Z7F 1 74| LED = DOT BA|Z A ELUCH Z3 LED 8 7i2 T+ &[0 UX|PH =Xt
HAl= 77} LED A2 E|22 HE 7-segment 2t1 EEL|C}.
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FND (Flexible Numeric Display) 2t 2EEL|Ct
O0|3z HEEY L, 2M E= X2 OtF0|S HiE W & HNOF &= F&0|
FND 2= L|Ct

FND HIO|H4|E £= AY Cjo|oja S EH oef COM Ol2t= 20| YLt
COM 0|a}= ZHS COMMON, & ZE = Jjdoz W& LED o 31=0j [t} GND,
L= VCC 7t & = & AFLL
AFEA| HIO|H +EE EZHOf St= BE2Y

COMMON 0| VCC QI 20|z #HH o= E}R, COMMON HO| GND 4R0i=
HO FYACEtD S| LY.

St

O E, HaEE & LOtof & CHofo|7| & gfLCh.

0|0 OfAl= EHO{O| K| Bt Anode £ (+), Cathode = (=) uict.
= Hol X2 O|sStalCt® FND O|sf 7t A =2|2t STk
HLE - com7-Segment = &= Y A @HS= i E(Cathode) EtRDt 5= E

Al @#Zte OflcE=(Anode), 2 MEOE JHAE ELAS 0|8 BhL|CH

Ot EtR: &5 & + 0|22 LMHX| LED = - & & On/Off
HaE EY: &8 T - 0|22 LtHA| LED = + @& & On/Off

Common Cathode Circuit

-2 O
Gy O
= O
Do O
-
© O
o O
o O
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12345
DataSheet:
http://www.igameplus.com/pds/gpshop/arduino/pdf/7-segment-2117KS85.pdf
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Of2fl= OtFO0le ROfM HH FHAE FND 2E 2o[ojd 2% O[OjX| L|C.

o n
L3 A

blue = "a" segment- pin 13
red = "b" segment- pin 12

* ' yellow ="c" segment - pin 11
green = "d" segement-pin 10
grey ="e"egment- pin 9

; o orange = "f' segment - pin 8
b il . . brown = "g" segment - pin 7
. * ' purple ="DP" - pin 6
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* ® @® 0 @ L S B

blue = "a" segment- pin 13
red ="b" segment- pin 12

°  yellow="c" segment- pin 11

green = "d" segement-pin 10
~grey ="eegment- pin 9

- orange = "f' segment - pin 8
. brown ="g" segment - pin 7
- purple ="DP" - pin 6

OO0 AAHK OfM ZEYLICH (AAZ = ASLICH

(o]
JE

inta=13;
intb =12;
intc=11;
intd = 10;
inte=9;
intf=8;
intg =7/;
int dp = 6;

void setup() {

Serial.begin(9600); // vart0 &&= X|7.

2OF FND 0 <Xt EAlSH= A RILICH.

eeeeeeeeeeeeeeeeeeeee

125

http://www.irnumall.co.kr



// MEEl= ZE HgtE & OUTPUT 22 giL|LCt

pinMode(a , OUTPUT);
pinMode(b , OUTPUT);
pinMode(c , OUTPUT);
pinMode(d , OUTPUT);
pinMode(e , OUTPUT);
pinMode(f , OUTPUT);
pinMode(g , OUTPUT);
pinMode(dp , OUTPUT);

void loop(){

int val = Serial.read() - '0};

if (val == 0){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(c , HIGH);
digitalWrite(d , HIGH);
digitalWrite(e , HIGH);
digitalWrite(f , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(d , LOW);
digitalWrite(e , LOW);
digitalWrite(f , LOW);
digitalWrite(dp , LOW);

}

if (val == 1){
digitalWrite(b , HIGH);

\
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digitalWrite(c , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(dp , LOW);

}

if (val == 2){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(d , HIGH);
digitalWrite(e , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(d , LOW);
digitalWrite(e , LOW);
digitalWrite(g , LOW);
digitalWrite(dp , LOW);

}

if (val == 3){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(g , HIGH);
digitalWrite(c , HIGH);
digitalWrite(d , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(g , LOW);
digitalWrite(c , LOW);

\
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digitalWrite(d , LOW);
digitalWrite(dp , LOW);

}

if (val == 4){
digitalWrite(b , HIGH);
digitalWrite(c , HIGH);
digitalWrite(f , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
delay( )i
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(f , LOW);
digitalWrite(g ,LOW);
digitalWrite(dp , LOW);

}

if (val == 5) {
digitalWrite(a , HIGH);
digitalWrite(c , HIGH);
digitalWrite(d , HIGH);
digitalWrite(f , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(c , LOW);
digitalWrite(d , LOW);
digitalWrite(f , LOW);
digitalWrite(g ,LOW);
digitalWrite(dp , LOW);

}

if (val == 0) {
digitalWrite(a , HIGH);
digitalWrite(c , HIGH);
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digitalWrite(d , HIGH);
digitalWrite(e , HIGH);
digitalWrite(f , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(c , LOW);
digitalWrite(d , LOW);
digitalWrite(e , LOW);
digitalWrite(f , LOW);
digitalWrite(g ,LOW);
digitalWrite(dp , LOW);

}

if (val == 7){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(c , HIGH);
digitalWrite(dp , HIGH);
delay( ):
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(dp , LOW);

}

if (val == 38){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(c , HIGH);
digitalWrite(d , HIGH);
digitalWrite(e , HIGH);
digitalWrite(f , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
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delay( )
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(d , LOW);
digitalWrite(e , LOW);
digitalWrite(f , LOW);
digitalWrite(g ,LOW);
digitalWrite(dp , LOW);

}

if (val == 9){
digitalWrite(a , HIGH);
digitalWrite(b , HIGH);
digitalWrite(c , HIGH);
digitalWrite(d , HIGH);
digitalWrite(f , HIGH);
digitalWrite(g , HIGH);
digitalWrite(dp , HIGH);
delay( )
digitalWrite(a , LOW);
digitalWrite(b , LOW);
digitalWrite(c , LOW);
digitalWrite(d , LOW);
digitalWrite(f , LOW);
digitalWrite(g ,LOW);
digitalWrite(dp , LOW);
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33> 4 DIGITAL TUBE X 1

4-Digit 7-Segment ¢ L|LC}.
4712 =Xt & DOT #A| 7ts% ZE YL Ct

I|AE EtQ 4 Xt2| LED BEQIL|C}
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ofejet &&Lct
Pin7

o=
Pin 12
e e 0 0 0 o

o086

Pin 1 PinG
Viewed from top

o
—

e 28 ooz Y

4-Digit 85 2 W QIS HE (SH84E1AS W3] 9
ol T Wz 9o 00X AEFLICL

OOl #E= ofefel HAE HZYLICLI|I=XA AAEAE AELCH
http://www.igameplus.com/pds/gpshop/arduino/shield_module/4digit-

7segment/4digit-7segment-datasheet.pdf

2 ot

4Ol #|E L& & Circuit Diagram
12 9 8 6
COM C%M COM co

DIG3 T DIG4

DIGE

aiin MLl Bl

11'?0 4 2 ‘i 10
1-Digit 7-Segment 20| 4 7} 12,9,8,6 0| Common IO|HA O2t2E HA|

f2E ghAlo] 7-Segment QL|Ch J2F2E HEA|Z7} 12,986 HYULICH
|0l 0 EQHE 1-Digit 7-Segment 2| 3|2& QlL|Ct

5 3
25 HEAYLIC

HuArg2=z of2fel o|ojX|
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3,8

A|{B|{C|D|E|F| G|DP

7T 6 4 2 1 9 10 5

O|X| OHFO|= HERQ} 2t0|0{ &S B&A|C
4 Digit 7 Segment 1 & E 12 #17pX[2| TO| A LICH.

217to] B 7|52 of3jel 7|5 OfFo|wgtel HHe

2 12| o|0jX|E
®Q} Z0| ghuct.

-0

SES

o4 of2el

s d Ot&=0| = Segment
1 D10 segE
2 D9 segD
3 D13 segDP
4 D8 segC
5 D12 segG
6 D5

7 D7 segB
8 D4

9 D3

10 D11 segF
11 D6 segA
12 D2

OtF0lle S4

7-Segment £

AO|EQ| 213 SevSeg 2}0|E2{2|E AR stZ & BtL|LC}.
Ha|StA AH8StEE X|REl= S22 2toj=a2|Yuct

http://playground.arduino.cc/Main/SevenSegmentLibrary
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olojEaz] M & AKX

1O T

FENME

b AHE SbAl &Lt

o —

#include <SevSeg.h> A0

OtFO|.e&AAX| 2o ™2 7| FaiEl B2 2t0[E22[50| EX ottt=
AYLCh xaoto] C/C++ Q02 AOtE B2 ASE 28 2 & UASLICH

2K oA 2EYLC

#include "SevSeg.h"

//Create an instance of the object.
// 228 e AL o (BY Sas Ha)
SevSeg myDisplay;

//Create global variables
unsigned long timer;

int deciSecond = 0;

void setup()
{

int displayType = COMMON_CATHODE; //7HAE 2= X[H.

//This pinout is for a regular display

int digitl = 2; //Pin 12 on my 4 digit display
int digit2
int digit3
int digit4 = 5; //Pin 6 on my 4 digit display

; //Pin 9 on my 4 digit display

; //Pin 8 on my 4 digit display

//Declare what pins are connected to the segments
int segA = 6; //Pin 11 on my 4 digit display

int segB = 7/; //Pin 7 on my 4 digit display
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int segC = &; //Pin 4 on my 4 digit display
int segD = 9; //Pin 2 on my 4 digit display
int segk = 10; //Pin 1 on my 4 digit display
int segF = 11; //Pin 10 on my 4 digit display
int segG = 12; //Pin 5 on my 4 digit display
int segDP= 13; //Pin 3 on my 4 digit display

int numberOfDigits = 4; //Do you have a 1, 2 or 4 digit display?

myDisplay.Begin(displayType, numberOfDigits, digitl, digit2, digit3, digit4, segA,
segB, segC, segD, segE, segF, segG, segDP);

myDisplay.SetBrightness(100); //Set the display to 100% brightness level

timer = millis();

void loop()
{

//Example ways of displaying a decimal number

char tempString[10]; //Used for sprintf

sprintf(tempString, "%04d", deciSecond); //Convert deciSecond into a string that is
right adjusted

//sprintf(tempString, "%d", deciSecond); //Convert deciSecond into a string that is
left adjusted

//sprintf(tempString, "%04d", deciSecond); //Convert deciSecond into a string with
leading zeros

//sprintf(tempString, "%4d", deciSecond * -1); //Shows a negative sign infront of
right adjusted number

//sprintf(tempString, "%4X", deciSecond); //Count in HEX, right adjusted

//Produce an output on the display
myDisplay.DisplayString(tempString, ©); //(numberToDisplay, decimal point

location)
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//Other examples

//myDisplay.DisplayString(tempString, 0); //Display string, no decimal point

//myDisplay.DisplayString("-23b", 3); //Display string, decimal point in third
position

//Check if 100 ms has elapsed
// 100 ms, 0.1 =
if (millis() - timer >= )
{
timer = millis();

deciSecond++;

}
delay(5);
}
eojofd 8l Y2E Fd HEQ 49 A Bt ot AdS = = UgLHCh
2| ZEZ myDisplay.DisplayString(tempString, 8);

DisplayString O|2t= t=7} Q&L|C}

SevSeg.h mS Eoj&H

void SevSeg:DisplayString(char* toDisplay, byte DecAposColon); 2t Ho| E|0f
UG LI 2 HRY D2t E = DOT EA[LILCH.

myDisplay.DisplayString(tempString, 0); // DOT HA| Ct&h.

myDisplay.DisplayString(tempString, 1); // DOT HA| 1 HE| 2|X]|.
myDisplay.DisplayString(tempString, 2); // DOT HA| 2 K| Q|X|.
myDisplay.DisplayString(tempString, 4); // DOT HA| 3 Hm 2|X|.
myDisplay.DisplayString(tempString, 8); // DOT HA| 4 Ky 2|X|.

2R 3 A 2{X|of DOT & HEA[SIL 2 CHAH
myDisplay.DisplayString(tempString, 2 | 4); // OR AAHX} or 6
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34> 8 * 8 DOT MATRIX MODULE X 1

8 x 8 AtO|=2| DOT MATRIX 2= ¢lL|C}.

Jl2 87t M2 8 7tO2 LED 7} mit QIZE RE QuCh

Dot: 3mm
AHAF RED

37|: 32mm x 32 mm x 8 mm(height)

8x8 pixel 2 EH JH5tt BE A C|AZ0| & 4 Y&LICH
64 7§o| DA} WAlO| LED 2 RAE BEYLICH
T3 CXGAA, AAE Ag BAMYSH 21 BA| S5 03] 71X 822 AlgE D
QUELICH AX MK U HEZ3E Mo LED 2EL LED AFO|= f, &, 4 So 3|7}
SCes 12 # 78 80|} 2 9IZ WAL &Lt
ofzfo| &z szEE ELCt
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=
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K

M 27|t H 7

CtO|QE HA|YL|LCE

|0]= “Light Emitting Diode”

Sk O

!
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29g
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=
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LED &= OFA[CEAILI| (+),(-) HZ SO} 94’"'—IEP

ofziel 2|2 E E™ ROW = (+), COL 2 () &[0 UAELICH

COL 3 HW|, ROW 5 HF{o| LED & A1 qu ROW 5 HHFj (+)Z, COL 3 HMZ (-
Ol =T EL|C} OFE0|: HEO| ®Z ZQUCHH ROW 5 BIRY TS HIGH, COL 3
HR ©E LOW 2 33 = L|C.

O[X OtF0|k= 2 R3 O|M ZEE 57| ?5iM 16 & 2& ALE LCH
O3, OtF0l= % R3 = CIXEE2 0~13 1471 LT 2 7] ZXALELCH
2= o2 HE& AEELCt

CH& =2 AP%EIE T8 2017] fIshM 74HC595 T/ HE AL gLIC
74HC595 &2 3719 o Z 8712 OUTPUT Mg% HEE gL
defe 6 EHS Ao ELth 2=, 2712 74HC595 ERoHA E Lt

I=l
o

mlo r|o

= OlMoM= CHo[HEZ R&F AHd SjE=F gLt ofg21 EH= CXE HNE
M8 + ASUCH

[m]

ofgiel AZNYH EH& T Hoxz= 0t 2,2H FHEHO|
H S QIL|C}.

1HEEH £ HIMK|= B HeHCCW) 22 &XtH o=z RO A ALERL T
otzZfe| O|O[X|ME HHE ELICH

F2o| ™ AZ[FEH 1KY

rr
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OtFO0|= HEQto] oto|o{d2 of2fel &et A8s FHEYLICH
5, 4,3,2 14,15 16,17, 13,12,11, 10,9, 8,7, 6

DS T #S | OL50|:

5

4

3

2

A0 ( 14)

Al ( 15)

A2 ( 16)

A3 (17)

Ol ||| M W|IN |

13

=
o

12

=
=

11

=
N

10

=
w

9
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14 8

15 7

16 6

oto[ofd OfA| OfBf x| RiL|Ck

200~220 Ohm Xgg A83iOF FLICh AF&St= O|f= OFFO|=OM HIGH M=
H&J7F 5V 7t LhgL L LED = 19 CEE V-3V EX8}7| 20 = Fetoz
AMESHA E[H 2 FE 8 027t BYE 5 Mgl—ltr. Hetota ot S
o
=

AHESL|CE O3 220 R Ohm B+ 300

$I5H*1= s =2 of =71 <& M

'U
S
I~
ro J..rE

I
r F_>.'_
o du o2
x x
2o
o 5

% g
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R=V/I (M&=T&/HF)

OFFO0| HEO| T HIGH Al
SV X Q0| 2V 10mA LED £ A}
S5V-2V = 3V =, 5V M20|| LED

Hels| FEE Lok

LED 2E2 2V 10mA S% Mo|ztH

o 0o rlr

5v £3 ElL|Ct

R=V/I > 3V / 0.01A = 200 Ohm A AtEL|C

8x8 DOT DjE2IA OfX A= QIL|C
KIT O|&| & 7I& 0{242 HELLO OfX| O|7|= grL|Ct.
HELLO Bt= Ztzto| LM 22X

o =

#include <FrequencyTimer2.h>

#define SPACE { W

{0,0,0,0,0,0,0, 0}

W

{0,0,0,0,0,0,0, 0}, w
{0,0,0,0,0,0,0, O}, W
{0,0,0,0,0,0,0, O}, W
{0,0,0,0,0,0,0, O}, W
{0,0,0,0,0,0,0, O}, W
{0,0,0,0,0,0,0, 0}, w
{0,0,0,0,0,0,0, 0} ¥

#define H { W

{0,1,0,0,0,0, 1, O}, W
{0,1,0,0,0,0,1, 0}, w
{0,1,0,0,0,0, 1, O}, W
0,1,1,1,1,1,1, 0} W
{0,1,0,0,0,0,1, O}, ¥

eeeeeeeeeeeeeeeeeeeee

12 AolE A3 st OfH
25 29| LED 7HHO| 0| AFBE|S(Q2%-
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{0,1,0,0,0,0, 1, 0}, #
{0,1,0,0,0,0, 1, 0}, #
{0,1,0,0,0,0,1, 0} W

#define B { ¥
0,1,1,1,1,1,1, 0}, w
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
0,1,1,1,1,1,1, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
0,1,1,1,1,1,1,0 #

#define L { W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
{0,1,0,0,0,0,0, 0}, W
0,1,1,1,1,1,1,0 #

#define O { W
{0,0,0,1,1,0,0, 0}, w
{0,0,1,0,0, 1,0, 0}, w
{0,1,0,0,0,0, 1, 0}, w
{0,1,0,0,0,0,1, 0}, w
{0,1,0,0,0,0, 1, 0}, w
{0,1,0,0,0,0, 1, 0}, w
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{0,0,1,0,0,1,0, 0} #
{0,0,0,1,1,0,0,0F W

byte col = 0;

byte leds[8][8];

// pin[xx] on led matrix connected to nn on Arduino (-1 is dummy to make array start at

pos 1)
int pins[17]= {-1, 5, 4, 3, 2, 14, 15, 16, 17, 13, 12, 11, 10, 9,8, 7, 6};
// ofeflel ZE= oM E}E LR H =ME FxLCH
CUL:x 2 3 4 5 6 7 8
oy 133 @ e e v 15 46
RG"i“ill._‘ I - . . . - . .
U AAAAAAAD
Alaxx|aAlx]a
AL e e o e e e e
(+4) . AlA[ax|aalala
G B T e T A T S b —4
10 A A A A A A A A
A A A A A A A A
G s sp o g o S G gD
A A A AAAAA
O A TR TS S b ¢ & ¥
- A A A A A A A A
7 . s = @ = = | & |
A A A A A A A A
2 no. - - - - - -
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// col[xx] of leds = pin yy on led matrix
/1 8 =MU= X[ ZgL
/]

int cols[8] = {pins[13], pins[3], pins[4], pins[10], pins[06],pins[11], pins[15], pins[16]};

// row[xx] of leds = pin yy on led matrix
/8 8 =MUZ X[ZoliFLIC.

int rows[8] = {pins[9], pins[14], pins[8], pins[12], pins[1],pins[7], pins[2], pins[5]};

const int numPatterns = 6;

byte patterns[numPatterns][8][8] = {
H,E,LL,O,SPACE

|3

int pattern = 0;
void setup() {
// sets the pins as output

for (inti=1;i <= 16; i++) {
pinMode(pins[i], OUTPUT);

// set up cols and rows
for (inti=1;i<=38;i++) {
digitalWrite(cols[i - 1], 'LOW);

for (inti=1;i <= 8;i++) {
digitalWrite(rows[i - 1], ILOW);

clearLeds();

// Turn off toggling of pin 11

eeeeeeeeeeeeeeeee
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FrequencyTimer2::disable();

// Set refresh rate (interrupt timeout period)
FrequencyTimer2::setPeriod(2000);

// Set interrupt routine to be called

FrequencyTimer2::setOnOverflow(display);

setPattern(pattern);

void loop() {
pattern = ++pattern % numPatterns;
slidePattern(pattern, 100);

void clearLeds() {
// Clear display array
for (inti=0;i< 8 i++){
for (intj=0;j < 8 j++) {
leds[il[j] = 0;

void setPattern(int pattern) {
for (inti=0;i < 8;i++) {
for (intj=0;j < 8 j++) {
leds[i][j] = patterns[pattern][i][j1;

void slidePattern(int pattern, int del) {
for (int 1 = 0; | < 8; 1++) {
for (inti=0;i<7;i++) {
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for (intj =0;j < 8 j++) {
leds[j1[i] = leds[jl[i+1];

}
for (intj=0;j < 8 j++) {
leds[j]1[7] = patterns[pattern][j1[0 + II;
}
delay(del);

// Interrupt routine
void display() {
digitalWrite(cols[col], ILOW); // Turn whole previous column off
col++;
if (col == 8) {
col = 0;
}
for (int row = 0; row < 8; row++) {
if (leds[col][7 - row] == 1) {
digitalWrite(rows[row], ILOW); // Turn on this led
}
else {
digitalWrite(rows[row], HIGH); // Turn off this led

}
digitalWrite(cols[col], HIGH); // Turn whole column on at once (for equal lighting

times)

}

fle] 2ELt O|0|X|= OtF 0|k Ltk (BHEE)MA HAER =YL
=2 0ROl RL0|Mef 2ojofE2 St Ct
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Moz etolod & AEE N8t 0= otefet

Right To Left "HELLO" A3 Z |L|C}.
ClEXd AT E 2717 3 AgH D
http://www.youtube.com/watch?v=8nmkUIYU1PA
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35> 74HC595N CHIPS X 1

8 HE $|ZE XAH IC HAL|CE
8-Bit Serial-Parallel Shift Register 3-State

0{2| 7§o] OUTPUT ek Al Xz2|Th f
AZ|Y 2 HO|EE BofM HERZ =8 3= & QL
Only Direction Output A= Of—ji—
3 749 T2 AMRBIO 8 7Ho| =

OO0l HZ0= CIXE Hof ‘3PE & LIC.

com
I=

= &M

N
ol
ra
Y
rlo
i
I
Bl
N
<

]
(@)
<
o

O
Hu
_C')_
4n
o
|.|-
<2
x

A
7l
LIC

Xz AtEE 8H
|

&
A AE 7tsd

o>

ot
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l l l / o Lo /

Vec Qs SER G RCK SCK SCLR  Owi

QA ~ QH - 74HC595N £3 ZEQIL|LCY.
Yoty oz Mg 753t 8= LED, FND, DOT MATRIX LED S0 20| ARE ElL|Ct
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a4 4 13| OE
595
sHIE 12| ST_CP
Qe[ 6 11| SH_CP
Q7|7 10] MR
GND [ & | s | ar
nLAo0d

AZE YXAE AFRA|, OFE0|L AAX| 7|2 2}0o|E 2|0 bitWrite, bitRead,
shiftOut,shiftin et=7} X| &= L|C}.

#define bitRead(value, bit) (((value) >> (bit)) & 0x01)

#define bitSet(value, bit) ((value) |= (LUL << (bit)))

#define bitClear(value, bit) ((value) &= ~(1UL << (bit)))

#define bitWrite(value, bit, bitvalue) (bitvalue ? bitSet(value, bit) : bitClear(value, bit))

2|9 HO|(define)=l M2 Defined from #include <Arduino.h>

9lo| HIE A FAE HE AM BO4AE o)A, S0 L, AZEY0]
F | o

A& gL 7tsotE OlsiE otA=H F5 LI

Shift Out Of 2ot LH&2 OFF0l 34 AIOIENE HAS 28 = ASZLICH
http://www.arduino.cc/en/Tutorial/ShiftOut
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23 F20 28 50 Az HES2 7tsotEH Ofslist HO7tA|H Xp=0f
7t 820 R= StEHO W R S& W B2 =F0| ZA2|2t SLICH
5| O] 7He| 745HC595 ALEO| Cet A= o A #5 EA|7| BRELICH

2|10 74HC595 2F H|=ot RO 2= 74LS164,74C299 5= Y& L|LCH

|_|J|rn_9£

74HC595 &2 At SHEA|Ct 8 7H2| OUTPUT 4= HIGH/LOW 7|s0| |22 8 79
LED HHEZ S E = ThL|C}

OFFO0|= AOIEOIM TESHA 23 & oM ASLICH
http://www.arduino.cc/en/Tutorial/ShiftOut

MNEE|= HZ 2 74HC595N x 1 7, 220 Ohm R x 8 7}, 100nF HIHA|E| 17§, HEH A
ZogtL

WMWM‘

"
-
"
-
-
"
® .
- W

-----------

In this project, a 74HC595 shift register is g s : e e M
used to control 8 LEDs with just 3 Arduino
pins.

Related example: hitp//www.arduino.cc/ens
Tutarial ShiftOut
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flel RE= ofefet €& L Lt

AE|Y Qo2 0 ~'9 QS HIO} =X}E HISHL|CL ASCII ZE 0 ~'9 E M2
Hetst= 22 B0l JUX[TH ofzfel oM RE= € 22 40| OojHA 48 2
s UAEL L

bitToSet = Serial.read() - 48;
Ascii ZE H|O|E0| CH3t L2 http://en.wikipedia.org/wiki/ASCII O = A M| A&
2o AL SHE &[= 0~ 9 OtA7| REZS FO0F 27| HEELCH

CHR el <At el= 20 2[5 LED & ON/OFF Off X & L|C}.

/*
Shift Register Example
for 74HC595 shift register

This sketch turns reads serial input and uses it to set the pins
of a 74HC595 shift register.

Hardware:
* 74HC595 shift register attached to pins 2, 3, and 4 of the Arduino,
as detailed below.

* LEDs attached to each of the outputs of the shift register

Created 22 May 2009
Created 23 Mar 2010
by Tom Igoe

*/

//Pin connected to latch pin (ST_CP) of 74HC595

const int latchPin = 8;
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//Pin connected to clock pin (SH_CP) of 74HC595

const int clockPin = 12;
////Pin connected to Data in (DS) of 74HC595
const int dataPin = 11;

void setup() {
//set pins to output because they are addressed in the main loop
pinMode(latchPin, OUTPUT);
pinMode(dataPin, OUTPUT);
pinMode(clockPin, OUTPUT);

Serial.begin( );

Serial.printIn("reset");

void loop()
{
if (Serial.available() > 0)
{
// ASCII '0' through '9' characters are
// represented by the values 48 through 57.
// so if the user types a number from 0 through 9 in ASCII,
// you can subtract 48 to get the actual value:
int bitToSet = Serial.read() - 48;
// write to the shift register with the correct bit set high:
registerWrite(bitToSet, HIGH);

// This method sends bits to the shift register:
void registerWrite(int whichPin, int whichState)
{

// the bits you want to send
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byte bitsToSend = 0;

// turn off the output so the pins don't light up
// while you're shifting bits:
digitalWrite(latchPin, LOW);

// turn on the next highest bit in bitsToSend:
bitWrite(bitsToSend, whichPin, whichState);

// shift the bits out:
shiftOut(dataPin, clockPin, MSBFIRST, bitsToSend);

// turn on the output so the LEDs can light up:
digitalWrite(latchPin, HIGH);
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36> INFRARED REMOTE CONTROL X 1

IR ZIRE ZHEEZEZ. MM 2|RE HEEZHYLIC}
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37> BREADBOARD JUMPER X 65

HYyEEE FHO 20[0] 65 7 (Y1 =A &0 et 75 E+= ASHED

OO0l HER} Z4F EEEE HZ Ao TRt M #HOo[=-LCH
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38> FEMALE TO MALE DUPONT LINES X 10

30cm 30pcs Female-Male Dupont Breadboard Jumper Cable Wire Line
2.54mm pitch.

& (F2) A0l

=
=
BN AR B &

ol

Ct. otZ2 SIEEY 22 & + A0 HH2 OfF0|e BE o

2 ALt
2,54 TX| 7t240| SX|g)= HO|2QL|Cl =, O}E0|. HEO| Female 3|0 =0 Z+za}
H2s| X 2= AO|SYLICEL SAI0 o] HE 0|0 23 & ZR0= 2|X| %
Mes| @7 2 4 AL
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39> 9 VOLT BATTERY SNAP X 1

9IBE Mg HIEZE A ¥ EQ Legict

R OV FE HiEfZIE AW 020 HZSHO OFFOl Pl R3 HEQ| M
3oz AgEUCY

40> USB CABLE X 1

B EtR USB #|0|= & LC}.
OF=0|0 HEQF PCUSB ZEQI MIZ & AFX| Z21a AZC A|0] AFRE=
7ol Lt

OfFO0lle= Z220Y & CIHES o 7t Al2lE ZES 2Eotd AFEE LT

OOl @l R3 HEE USB Al2|Y S48 317| I8 ATMEGAL6U2 IC & LICE
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L{EXH o2 ATMEGAL6U2 = ATMEGA328P-PU QF SPI HtAlo 2 HAL|0 QUGL|LCH

41> HC-SR04 x 1 X2} MA

=50 A2l 58 A YL Ch

4oz FdE EEYLICL =ZOE ZASHY &F0F 2= Bit AlZhs 7|E2R

rr o
o N
(@)
3
R
D
o
o
(@)
3
o
-
in
(O]
o
(@]
(@)
3
|.|-|
N
or
O
Rl
r2

OPYEQl R B Hels

—

HOlH #|E http://www.igameplus.com/pds/gpshop/arduino/pdf/HCSRO4.pdf

etolojgd2 ofefo] S FZfLIC.

N E OO0l &
\VCC 5V

TRIG D12

ECHO D13

GND GND
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41.1 DIRECT TRIG, ECHO A&
AWK DEALIC

#define trigPin 12
#define echoPin 13

setup() {

// Al2|¥ EZE 9600 %= X7|3}.
Serial.begin ( )E

// AN Trig 32 ZEE £8o=z ¥}
pinMode (trigPin, OUTPUT);

// WM o3 AZAE2 g4 neEz 4%

pinMode (echoPin, INPUT);

loop() {
/1 RHZAZE, AHe| HEy Fo

duration, distance;

//
digitalWrite(trigPin, HIGH);
delayMicroseconds( ):

digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance = (duration/2) / 29.1;

if (distance >= || distance <= 0) {
Serial.printIn("Out of range");

} else {
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Serial.print(distance);
Serial.printIn(" cm");

}
delay(500);

41.2 pULSEIN St AIE A

22| R EO|&= duration = pulseln(echoPin, HIGH); 2t= &+E AtE%grL|LCt

XAl O|8l= echoPin @2 X|™HE ZEQ| Z}0| HIGH A2 HAL|7|7HX|Q] AlZtES
otetst= 2L T

g Mo ZN= orefet Z&L T

unsigned long pulsein(uint8_t pin, uint8_t state);

unsigned long pulseln(uint8_t pin, uint8_t state, unsigned long timeout);

timeout O] X|™E|X| ¥o™ J|EZ2 1,000,000 usec Q|L|C}.

usec M

1sec = B57F O 1 X=QIL|CE
1 msec = 1 £9| 1,000 QL|LC}.
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41.3 A#H|X| NEWPING 2}0|E 2] AF O K|

OtF0|= AIO|EO|A NewPing O|2t= 2t0[E2{2| H{ZE TLCh ZZTE MM ALEA|
UEe H 22 7o g 5 ASUCH

http://playground.arduino.cc/Code/NewPing

#include <NewPing.h>

#define TRIGGER _PIN 12
#define ECHO_PIN 11
#define MAX DISTANCE 200

NewPing sonar(TRIGGER PIN, ECHO PIN, MAX DISTANCE);

setup() {
Serial.begin(115200);
b

loop() {

delay(50);
uS = sonar.ping();
Serial.print("Ping: ");
Serial.print(uS / US_ ROUNDTRIP_CM);
Serial.println("'cm");

}
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=552 HC-06 =8j0|H 2 &

e mr me
> 1>

|=J

m
__

in AL S m m

T
S oo du dr wy Hu Hu

N
-

<

- -m
>

re o
4 Hu

(Bluetooth)=

K
=)
o
<
10
Ojo
19

o

S 2= CH HC-06 Se0j2 M8 2&
BOE, LEL, ==, AL, GPS, 59 BII7|7|2 ME
gaL 2Az 2 7|Aou_|q.

—AE|0M KTE

3 EzH™Moz Jjesict 0|

ol |__| |:|..

o gZol Ead I A8 FLth

243 BaUCH

BO0l= L £29

CHE S= A 2l 0of| 2l&(Ericsson)O| A|&fot
L7|0F IBM, TAlH}, IR S50 M’

CEL PN

e B | =TT —

HMA =[&AF 13,000 & 7H0f| O] 2Lt

=7t 271 2" A= 2=

- 24GHz QHE|L} LY
-EDR EZ2EA

=T T—
-9l%

8Mbit FLASH

- 3.3V ~5V AR Tts.

\

s RnY

Researc h And Ubiquitous

(ZILH 7V)

D= 1234 QL|Ct. E&= 0000 YL|C.

£0| STATE / WAKEUP At 7hs3HL|CY.

2.0, 2Mbps - 3Mbps
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- H#&F HC ZE (UART)

- 24 PIO H|of

- SMD HiX| ZZMAR 2 &
- C|X|® 24GHz B4 Al

- CSRBCO4 =2 EA K 7=
- 2REA I2A 2 WY Y
- RoHS X X}

- HE 2540485, AE 22522 75

- Q1™ (27mm x 13mm x 2mm)

O 0| ioto] mEABYME 2ZEY 0] A2/ 20|22 EE OfFO0|w mEO
St=9I0f UART ZE RX (DO), TX (D1) G1Z310] ALE 7Hs 3Lt

OFOlc 2 R3 EEQI HC-06 ERFEA ZE AZ TLICL MZ W2 of2fol 413
=22 g= YUt

Itl

421 ADIEE HE

ADEZEOIM 2 U AEQ M2 = 27 =234 BlueTerm ZAH, MAX| sf=L|LC}.
=58 AMO|E
https://play.google.com/store/apps/details?id=es.pymasde.blueterm

5 QU2 QISZO|S ADLEEQ| MK 3 22EA FHI|7| ZMS sjELIC

&= SWYLYCHEAN: http://pymasde.es/blueterm/)

[> 1
kU

OFFOl R EO| HZE HC-06 FX|7h ZMEIR HojPS SFLICH HOZAlS| Yos
1234 QIL|C}.

2254 ol LED ety Z9E 70| okel MEjYLIC. @ZO0| HYS FE
2E TZA| 02 LED B4 On EE S HOIE B ZF20E HSELIC
2Ol =7 FYY NAY S0l AL

165

Ressarch And Ubiaurous http://www.irnumall.co.kr



422 PC AT

PC OMC] EFFA HC-06 1 I &
CZI0|HE T2 HZEAO|A HIZES

7] fIsiM= A%t PC o ERFA0
|4 HEe =z YH0|E sfELCt
FEL ELOHOME MUHZ Ee Bk

FHI rlr mIO
[Ras ol-

P
7|

== 27 2805 oM 28 &= =
U5 LIL.

=552 44 =% AMO|E
http://windows.microsoft.com/ko-kr/windows7/add-a-bluetooth-enabled-device-to-your-

comguter

Ot AZEQIO AlZ|Y ALE HH.
A BE9| GND @ VCC 3.3V (5V) dZAs|ZL|Ct.
A DEO| RX/TX @ OFF0| EEO| D3, D2 o HZA sl ZL|Ct.

HC-06 OF%=0|%= Uno
\VCC 5V or 3V3
GND GND

RX D3

TX D2

2K IDE O A ot2fe] ofi RES Y=RE = Al2[Y 2LH S LI
Moz AZE JEiZHE ADtEEGASl &F Atz A2[€ ZLH Fo| LSLCh
HHZ Al2lE ZUE oMol YHS ot AOFEES| BlueTerm S HO| 2Xt7t
BEA|EL|C}
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ot

/I 2ZEQ0f A2[EE ALE ot=F TLIC

L

H=E)

#include <SoftwareSerial.h>

SoftwareSerial bt(2, 3);

void setup()
{
Serial.begin(9600);
bt.begin(9600); // ERFAE AEDH?| floh =7[=t

Serial.printIn("ready");

void loop()
{
if(bt.available() /22 EAZ E|| HO|EH7I S0/
{
Serial.write("phone : ");
Serial.write(bt.read());
Serial.printIn();

}
if(Serial.available()) //A|2|¥ 2 L|E{0|A HO|EHE ELHH
{
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bt.write("PC : ");
bt.write(Serial.read()); /A0 E= 0 2 Hhe [ 0|E =2

bt.printin();
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43 OF50|l. 2 MEA RF 433/315 MHz Z&/4-A1 EHX|

AHoZ SA BED £A BE AO0] NS B 4 YsLCH
%, G0l M£0| JHSELCH HO|Eo| HEfs BYTEO|S2 2XIUS HIZY B2
SEN7} THSELIC

29 &/ HHele Eoi=0l Sl 49 90m O] ¢ LT}

mot i o 4> nE
i
m
In
4
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Q
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>
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o
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Q
m
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I
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SA2E (Transmitter module)

SME AKX 20|22 E[E AHE
http://www.igameplus.com/pds/

F4 &4 I=EYLCH

#include <VirtualWire.h>

char *controller;

void setup() {
pinMode(13,OUTPUT);
vw_set_ptt_inverted(true); //

eeeeee h And Ubiquitous

gL
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vw_set_tx_pin(12);
vw_setup(4000);// speed of data transfer Kbps

void loop() {
controller="1" ;
vw_send((uint8_t *)controller, strlen(controller));
vw_wait_tx(); // Wait until the whole message is gone
digitalWrite(13,1);
delay(2000);
controller="0" ;
vw_send((uint8_t *)controller, strlen(controller));
vw_wait_tx(); // Wait until the whole message is gone
digitalWrite(13,0);
delay(2000);

The D13 LED On the arduino board must be turned ON when received character '1’

and Turned Off when received character '0'

#include <VirtualWire.h>

void setup()

{
vw_set_ptt_inverted(true); // Required for DR3100

vw_set_rx_pin(12);
vw_setup(4000); // Bits per sec
pinMode(13, OUTPUT);

vw_rx_start(); // Start the receiver PLL running
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void loop()

{
uint8_t buf[VW_MAX_MESSAGE_LEN];
uint8_t buflen = VW_MAX_MESSAGE_LEN;

if (vw_get_message(buf, &buflen)) // Non-blocking
{
if(buf[0]=="1"
{
digitalWrite(13,1);
}
if(buf[0]=="0")
{
digitalWrite(13,0);
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44> ZalQl F|E BE BB MX}

Plastic Box — Bi level & Partition
7|E Y YRS B B 4 Y Satag 4R
WE= 22 FEE0 JAELICH THE[M 7ts #+E2=0] 0 27 =2 22t & =+

UL Tt

173
() \
adl P\“_U )
Research And Unrgaaus http://www.irnumall.co.kr



45 OIS0l YEY3 =13y

OtFO0[=0M HIERR Z2O2iY S 7t ot= olHU &€= YLCt
HE e E= 2SS0| YL

F|EO|M AMRE ZX|= Arduino Ethernet Shield W5100 ¢L|Ct.

W5100 o4l &Al2 100 Mbps £ &= @ L|C}

OFE0| AF|X| IDE T2 1240= Ethernet AFR 7bs3t 2lo|E 2|7} =& &[0f
U LT

flel ojofX|et &2 W5100 O €E=& AMESHE Mz oM ZES MMt ALE
g & AL
= ZE2 0t0|32 SD 7tE o o[ ©AMO| 7hseh =L

AF||X| IDE ©| Of4->0f| K| ->Ethernet> Ch=0| O|C{Lll O A7} ZEte|of QU&L|CH.
Ol sl &M =tol2ei2|e] 7|s& =et=: HEST T&/50H, H71/27|(EH/+H)

+ Lot

R
e

Ol 0N RES AZX| 2to|=2{2|0)A Of2Hol OJORINE B2 OF 7t ULICh
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BE AHN EF 29 _
Ay e Cirl=N 01.Basics
7). crl+0 B Enguial
AR ' 03.Analog
0f 5 , 4. Communication L4 =
L= Chrl=\W 05.Control »
TR Cirl=+5 06.5ensors g
0= 0| Zo= ME. Ctrl+Shift=5 07 Display 4
= Ctrl=U 08.5trings 4
Z= IS 0|88 UEC Cirl+Shift+U LindEE 5
| 10.Starterkit 8
EHolx =3 Ctrl+Shift+P ArduinolSP
ol 44 Ctrl+P
Audio 4
EHEME Ctrl+Comma Bridge o
el Ctrl+Q EEPROM L4
T i | Esplora »
:: ]i-f (c = ') { Ethernet l AdvancedChatServer
a5 A oyou' recstart ing-a new | e Firmata L] BarometricPressure\WebServer
85 currentlinelsBlank = &rue; GSM 'E Chatserver
a7 i LiquidCrystal L} CosmClient
a8 glseFEetol =t Robot Control y CosmClientstring
B9 /4 you've gotten a character ¢ Robot Motor ¥ DhcpAddressPrinter
g? } currentLinelsBlank = false: Scheduler ! DhepChatServer
97 ! sD L TelnetClient
93 t Servo L] UdpMtpClient
a4 44 give the web browser time to rece SoftwareSerial L] UDPSendReceivesString
35 detaw(1): SPI L WebClient
96 4 close the conmect ion! Stepper ' WebClientRepeating E
q7 client stop(): TET \ ebEEer
a8 Seriel printinf’client disconnected , :
0 ! USBHost L HivelyClient
1m0} WiFi IE mvelytlientString_ |
1m Wire Ld u
4 Adafruit_Fingerprint_Sensor_Library
Adafruit_S501306_master
BiColorLED
Button
FrequencyTimer2
HC05_bluetooth
v Arduine Uno

OtFO|= O|HY HESRA OXSo
WebClient 2}= O|X| =2 97| ¢L|Ct

O[C{l HE W5100 ALBSHS FSE A FAD oY ofgfe] AES AhR AR
JHSBILITE LhE SPI 917 gof U

o4l HEo| RIS HOIZMHEND Hol2)0| EU BRII0| 22 AL M=
el A= gLt

175

\

s RnY

http://www.irnumall.co.kr



Lo A2 QW AZO| £ A= ER0= #2 SHOIX|Q &S Al2[Y
=

oH
0
N
>~

8&el 4% ool 2= F

// Ol Al
// DHCP Ao = ip &&Z
if (Ethernet.begin(mac) == 0

Serial.printin("Failed to configure Ethernet using DHCP");

// no point in carrying on, so do nothing forevermore:
// try to congifure using IP address instead of DHCP:
// BHOF DHCP ip 2tEt0| MIjst Z2 ip

Ethernet.begin(mac, ip);

/*
Web client

This sketch connects to a website (http://www.google.com)

using an Arduino Wiznet Ethernet shield.

Circuit:
* Ethernet shield attached to pins 10, 11, 12, 13

created 18 Dec 2009

by David A. Mellis

modified 9 Apr 2012

by Tom Igoe, based on work by Adrian McEwen

*/

#include <SPLh>

#include <Ethernet.h>
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// Enter a MAC address for your controller below.

// Newer Ethernet shields have a MAC address printed on a sticker on the shield
byte mac[] = { OxDE, OxAD, OxBE, OxEF, OxFE, OxED };

// if you don't want to use DNS (and reduce your sketch size)

// use the numeric IP instead of the name for the server:

//IPAddress server(74,125,232,128); // numeric IP for Google (no DNS)

char server[] = "www.google.com"; // name address for Google (using DNS)

// Set the static IP address to use if the DHCP fails to assign
IPAddress ip(192, 168, 0, 177);

// Initialize the Ethernet client library
// with the IP address and port of the server
// that you want to connect to (port 80 is default for HTTP):

EthernetClient client;

void setup() {
// Open serial communications and wait for port to open:
Serial.begin(9600);

// while (!Serial) {
// ; // wait for serial port to connect. Needed for Leonardo only

}

// start the Ethernet connection:

if (Ethernet.begin(mac) == 0) {
Serial.printIn("Failed to configure Ethernet using DHCP");
// no point in carrying on, so do nothing forevermore:
// try to congifure using IP address instead of DHCP:
Ethernet.begin(mac, ip);

}

// give the Ethernet shield a second to initialize:

delay(1000);

Serial.printIn("connecting...");

177

aaaaaaaaaaaaaaaaaaaaa http://www.irnumall.co.kr



// if you get a connection, report back via serial:

if (client.connect(server, 80)) {
Serial.printIn("connected");
// Make a HTTP request:
client.printIn("GET /search?q=arduino HTTP/1.1");
client.printIn("Host: www.google.com");
client.printin("Connection: close");
client.printIn();

}

else {
// kf you didn't get a connection to the server:

Serial.printIn("connection failed");

//loop &0 U2 HERIA ZEO HO|EH7t AS EF Al2lgz == Lo
void loop()
{
// if there are incoming bytes available
// from the server, read them and print them:
if (client.available()) {
char ¢ = client.read();

Serial.print(c);

// if the server's disconnected, stop the client:
if (Iclient.connected()) {
Serial.printIn();
Serial.printIn("disconnecting.");

client.stop();

// do nothing forevermore:
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while (true);

46 SD F}= Q7|/2 7|

OtF0| A X| IDE 7|2 2t0o|E8{2|0= SD 7IE 27|/A7| 2to|E2{2|7} QU&L|Ct.
SD 7IE 2I0|EHZ|E AtESH| QoM BHEA| &0 ntYS MAs| F0{0F gL Ct.
#include <SPLh>
#include <SD.h>

AF|X| IDE Oj% Of&| -> SD-> listFiles &
O|X REs SD FtEo| RE ClaHZ| &}

s FLc

40\
H
oo
Hd
rn
i=]
ne
o
Jhu
mjo
=
u
ne
I
|m
Hu

/*
Listfiles

This example shows how print out the files in a

directory on a SD card

The circuit:

* SD card attached to SPI bus as follows:
** MOSI - pin 11

** MISO - pin 12

** CLK - pin 13

**CS - pin4
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created  Nov 2010
by David A. Mellis
modified 9 Apr 2012
by Tom Igoe
modified 2 Feb 2014
by Scott Fitzgerald

This example code is in the public domain.
*/

#include <SPLh>
#include <SD.h>

/Ot 2eis 2 2Y Ha MHO

—

File root;

void setup()
{
// Open serial communications and wait for port to open:
Serial.begin( );
// while (ISerial) {
// ; // wait for serial port to connect. Needed for Leonardo only
/1'}

Serial.print("Initializing SD card...");

// On the Ethernet Shield, CS is pin 4. It's set as an output by default.

// Note that even if it's not used as the CS pin, the hardware SS pin

// (10 on most Arduino boards, 53 on the Mega) must be left as an output
// or the SD library functions will not work.

pinMode(10, OUTPUT);

if (1SD.begin(4)) {
Serial.printIn("initialization failed!");

return;
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}

Serial.printIn("initialization done.");

root = SD.open("/");

printDirectory(root, 0);

Serial.printIn("done!");

void loop()

{
// nothing happens after setup finishes.

void printDirectory(File dir, int numTabs) {

while(true) {

File entry = dir.openNextFile();

if (! entry) {
// no more files
break;

}

for (uint8_t i=0; i<numTabs; i++) {
Serial.print(“#t);

}

Serial.print(entry.name());

if (entry.isDirectory()) {
Serial.printin("/");
printDirectory(entry, numTabs+1);

} else {
// files have sizes, directories do not
Serial.print("Wt#t");
Serial.printin(entry.size(), DEC);
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}

entry.close();

47 BREADBOARD POWER BOARD 2 LOAD 3V3,5V

ICh. & =XM0f| w2t H84 PCB HEfQE ofZkof PCB

33EH QL

HYEHE M

HEfVt OE 4

¥ - . - -

s EEEe} Ag oAl O|0|X|
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USB 8 DC O{RH2| H@S #oF BEYHELEEY HAS 55510 =& ZAIYLICH
HPYEECEQ MYI3E BEE2ZAM 5V/33VE SA|0| A2 7158

SE2 5v/33V Y U Jhsoi, e TR S8 7t MEY Ut

REZR, 2F U0 3v3 5V HE 288 7tseh 29%[7F ASLIL

Z:

o RE
AA2 USB A Type & DC ¢L|LCt.

N
10 J}'_

BYEREQ ¢ Mo HFZ0| FEBHOF +, - Wak0| ShEL T FO[SHA|7| HEEL|CH.

il
o
I>

Arduino UNO R3 Board

High quality and large bread board

RFID module

RFID IC Keychain

RFID Non-contact type IC card

[2C LCD 1602 module

5v Relay 1 Channel

DS1302 clock module

Voice detection module

Temperature and humidity module

Level detection module

4 * 4 keypad module

Three-color RGB module

XY joystick

Servo motor

Stepper motor driver board

Green LED

VIV|IV|V|IVI|IV|IV |V |V|V|V|V|VI|V|V|V|V |V
ki rRrRRIRRPRPRRRRIRRRRRIR[ R R

Yellow LED
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Red LED

ul

=
o

1 K ohm resistor

=
o

10 K ohm resistor

=
o

220 ohm resistor

Buzzer

Key module (with hat) 12x12mm

Tilt Sensor/Switch

LM35 sensor module

Photo resistor

Fire sensor, Flame Sensor

Infrared receiver

Adjustable potentiometer

A digital control

4 digital tube 1 Digit 7-Segment

8 * 8 dot matrix module

74HC595N chip

R RrRR R RRRR WRER[NDDDN

Infrared remote control

Breadboard Jumper Cable 65

Male to Female DuPont lines 10

9 volt battery snap

HC-SR04 Ultrasonic Sensor

VIV|IV|IV|V|V|V|V| V|V |VIV|IV|IV|V|IV|V|V|V|V|V|V|V

1
USB Cable B-Type 1
1
1

Plastic Box — Bi level & Partition

184

aaaaaaaaaaaaaaaaaaaaa http://www.irnumall.co.kr



e
|m
i)
L
Qo
|
Sl
-m
| >
Ofm
=
N
or

ol

=2
=

Arduino Ethernet Shield W5100

Arduino Uno Prototype Plate Shield

Arduino Uno Sensor Shield V4

Bluetooth HC-06 4 pin Slave

V|V |V |V |V

Breadboard Power Board 2 Load
3V3,5V

R (R R R R

Breadboard Standard 400 points

Breadboard Mini 170 points

DuPont Male to Female Cable 40 pin

DuPont Female to Female Cable 40 pin

Y|V |V |V |V

Plastic Kit Large Box

R R, R[N R
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XBee S2 Module

XBee USB Adaptor

XBee Shield

Micro SD Slot Module

>
>
>
» OLED 0.96 inch 128x64 SPI Interface 7 Pin
>
>

Arduino Nano V3 Board with USB Cable

R R R R RN
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OO0l AAH|KX| IDE AFES}H7]
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1 OI50|k &L R3 EHE MX]

OtF0le Rk R3 HEZ AME3HY| flofiM= USB HZE = AERLILC.

PCOIA AtESt?| 2loliM= EctO|HE 2X3HF0{0F &S ELIL.
OfF0lz R H|XOIO] HFE2 OF0| HEES2 PCet HZE Al B2 HHO|
20| USB #0|2 HERT &F 7tsELIC

USBAOl=2 Sdll Al2[e 4 M=ot HE0 HHE SEROIM ALEEL(L
OtF0|= @ R3 EE& B-Type USB HZ #H0|== ALEERLICE
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1.1 OtF0|k HE Ejo[H ZX] &

OfF0l HEQ} PC O USB ZEO| AHZ Al E2I0[H 20| 2tE0 AS 87
Ecto|HE 2X| siF0{0F gLct

= A 2R} - o

-EI'DILE] E?il-lf_'] E}‘|m C=2hH |
eas | @ E HE 8 B &8S

4 ﬁ KKK-MOTE-FC ~
- §) Bluetooth
b & DVD/CD-ROM E2H0|=
b g IDE ATAYATAPI HEEG
> &F Jungo
4 Iz 7B EH
L'Eg e et |
[ l‘-" HIE|E 4y
= 023 cetojy
p Me C|~-=20] 0{HE
b ﬂ Opf= S 2|Ef ¢S 2|
p IS 2LIE
s 3 HHE 2
i HE ZE HA HEEY
@ Generic USB Hub
Generic USB Hub
Intel(R) & Series/C200 Series Chipset Family USB Enhanced Host Confroller - 1C20
Intel(R) & Series/C200 Series Chipset Family USB Enhanced Host Controller - 1C26
Renesas USE 3.0 =& JHe8t E24E HEEH - 0096(Microsoft)
USE Compaosite Device
USE Compasite Device

LICT Pamd ok

ok b 8k mf sf af |

C2tol mU2 http://arduino.cc/en/Main/Software Ct2ZE Hh&L|CH
Ct2ee2 =otolH mEs &= ofA = otel CIEEHZ(C
WArduinottarduino-1.5.7-windows#arduino-1.5.7%#drivers 2t= C|=E{2|0| 2t =

— = -
oes0| ASHCLt
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"E2tO[H YHOIE" HES =oiA E2tolH mMA0| e CIEMEHEE X SiELICt

o | ES0lH | XS] | OjaE

= OF A
% £TE

L0l =4k
ool g0t
R ik
L2 M3

Catojsf HE()

| ZX|E Catoj £EEQOE UG0S
LT,

EEt0jH ZH0IER)...

ST —— C2tojy AGI0|E = BR|7 BESK] e
= Ui 79 O|F CEH0|HE S®TLC

ALE 2 2D A= FAE AESH U

HAW X E E20|HE HAHTLOHIE).
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AFHOAM E2tojH ~ZEQ0jE #ors UL

T2 9XI01A S2t0jt) 2TEYO| TAE:

| C:wUsersitkkkWDocuments) v | EHOE|R)..

5 £0 =2

3 UREC Tx CEojH SRojM NF HE(
0| 2E01= TA|Y SHE|E HA| SRHO|H 2Z=gp0]
LZEYOIE EABULL

SIEHO0f Oist Se0|H A/ =0 e =M

4 || arduino
4 |, arduino-1.5.7-windows
4 || arduino-157
o[ 1 drivers
> ) FTDI USE Drivers
b examples
b ) hardware
B ?H java

b M lib

e R e

drivers
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=atojH AZEQ0E

CHE T EEt0|H 2SEH0 EXE 2=2HESLCE

Arduino Uno
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= A 22| A}

oUE S EIN ESTH)
&= @ E H=E 8 B &S

USB 2E 3] E [xHCl)
L8t SuperSpesd USE HE
b UsE S{E
2t UsE HE
2 USE HE
ZEUSE HE
zEUSE HE
p oW AZLE HIOZ 2 AE TEEY
o =ZESY A
Loyl AT EE
p § 202 945 3 &=
p 5y OI01F &
b ooy BIA CH7| S
4 G MY HEEY
{;> Microsoft Storage Spaces Controller
| ZHH
1M ACP| x64 7|8t PC
[ = -'T"IE':
4 " ZE(COM & LPT)
5" Arduine Uno(COMS) |
4 ) Z2HA
m Intel(R) Core(TM) i3-2520M CPU @ 2.50GHz
E Intel(R) Core(TM) i3-2520M CPU @ 2.50GHz

U

0 0 0 0 D

.
rl

o

2 OO0l AAX| =23 AX| & 7.

OFF0le 4 AOJEOIM AAX Z2O8-S 22

http://arduino.cc/en/Main/Software
S HiEHMZ 157 YL|Ct
ZQ0| met CHE HTEE AL8SI . FEgtL|ct

Download

Arduino 1.5.7 (release notes):

e Windows: Installer

o Windows: ZIP file (for non-administrator install)
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o Mac OS X: ZIP file for Java 6
e Mac OS X: ZIP file for Java 7. NOTE: the ZIP for Java 7 is experimental and it
works only on OSX 10.7 or greater. If you experience problems running it please
use the Java 6 version.
e Linux: 32 bit, 64 bit
e source
Windows: Installer > 1= OS O|M AR 7ts3t X d@Alof mpel.
Windows: ZIP file > CIR2ZE T st= CIAHEZ|0 A= A T ArE.
Mac OS X: ZIP File for Java 6 > Oj& OS X O|M AtE 7t HA QL|Ct
Mac OS X: Zip file for Java 7 > OSX 10.7 O|&t9| MO AFR 7ts3t HE QL|C|
Linux: 32 H|E, 64 HE HH
Source: AAX| IDE =22 AA

Windows: Zip File A8 HAlo| Ilg Che2E oM gste CIAE2|) U3 oA &
Abg Bt

158 A 9% I HEjo| {E mUS WORN ste ClAEZ| of A% BH s}
ofefot Ze wEfel ClEfR|Tt B LTt

=2 oMo = SIE ClA3 EW EZFO|EQ| arduino 2f= CIHIEZ|E MM T CIREE
gte Ot 2 &= of A St S L

E:ffarduino C|EE{Z| M

E:Warduino C|2E{2|0 CFREE 22 arduino-1.5.8-windows.zip It EA}
arduino-1.5.8-windows.zip Lt A= SHA EL|Ct.

otefiet €= CIHEHE[7F Lig LT

C|2lE{2| E:WarduinoWarduino-1.5.7-windowsWarduino-1.5.7 0| = O}=O0|0f & &
R2E oS0l ASLLE
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r

. ] -
@C}'L" <« arduing » arduing-1.5.7-windows » arduino-1.5.7 »
| ik ot il b

< |42 || arotino-1.57 24

2 v O[22 0 =T - M EH
B e £ oz
H Hz a4 e "
L drivers
HHEH 25
. E*(‘J: j I_E | examples
e E:{J;i ! 1. hardware
B O2Es 2 | java
| T L lib
alitss | libraries 2014-07-30 9=
(P . reference 2014-07-30 2=
T.ED;DLQDGB " ! tools 2014-07-30 2.
il B( E] revisions txt 2014-07-06 @7 . 5
- o & @'arduina.exe 2014-07-06 27 .. a4
b
. = andr.cu &9 arduino_debug.exe 2014-07-06 27 ... 38
L, arduino =
= T ,3, cyggee_s-1.dll 2014-07-06 27 ... 10
= — %] cygiconv-2.dIl 2014-07-06 27 . gall
b Ju arduing-1.5.7 | N : 014-07-0 3 pall
| 1% cygwinl.dll 2014-07-06 27 .. 3,04
3 ﬁ arduing-1.5.7-windows.zip
I ) cygz.dil 2014-07-06 27 . 7
| 2] libusbo.dll 2014-07-06 27 . 4
[
l - 4 m [
[ , 1674 22 |
|
- p—
“ OE TES 2R = | 2%
| drivers 2014-06-06 @75 o =
| examples 2014-04-11 @H mal =4
1 hardware 2014-04-11 28 =1
L java 2014-06-06 27 S fe i
E l lib 2014-06-06 28 Y=
| libraries 2014-04-11 2H oY =4
. reference 2014-06-06 2H oy =49
L3 Ju tools 2014-06-06 27 o =0
revisions. 2014-02-21 25 S0KB  Text Document
€2 arduino.exe 2014-02-21 = _ R44KR 28 ==
€9 arduino_debug.exe 2014-02-21 = 383kF S8 ===
%] cygiconv-2.dll 2014-02-21 25 B47KE £S5 ZE=T1ZE EREE
%] cygwind.dll 2014-02-21 2= 1820KE S22 == =5
%] libusbo.dll 2014-02-21 25 43K S22 Z=71E EHE
. . i = o o kol = A
Arduino -> drivers CIEHZ|(ZH)0| 45 2 =9 E2t0|H mUS0| AL L
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OO0l FOf = USB #[0|= HZ Al EEI0[HE %

xS _J,\_ Sl= A2 Arduino->drivers
C|2E{2|2| dpinst-amd64.exe (64 HE AEQ Z2t0|H AX|) 4

H
1K) dgtict

Ak 21 A% oge arduino.exe uct.
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2.1 A= EMI|0M oY =R Ho|=&F 4% LY
A= 7 | 4% ET->E0H SM--EI|(SM B) of "3

o =
o Mo o =#EY 57171" M3 HE 28 A Z[of Ao mtol =y FYO|
(o]

~ =
2Lt

2 |lole AR/ 2EE0| gl "=HPYH 717" SULEE ot glaL )
2 2|9 arduino.exe 2t EFMI|0|AN EA|Z|X| &&LICH arduino 218 2 QIL|C}.
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2.2 AFAKX 7|8 g

- O

2K IDE op O ->"A DHE” AESHE M22 2K IDE 0| 49 EBHA
ofzfel FEZ} LiSL|Ct

sketch_oct10a | 00|z 1.5.8 =it
AN E7 EST |

Kl
me
!

H
I>

sketch_oct1 0a

1 void setup() { i
2 put your setup code here, to run once.
4 }
& wvoid loop() E
Fi put your main code here, to run repeatedly.
9 Y
L

Arduine Mano, ATmeg 2 on COMAA

void Setup( StAL OLEO| HE HE Al 1 3| 55| sta QIL|C} AAE
=

SIERY 2d A 2E

J )
) n
adlf
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void loop()

10| A E[ALY, 0

o
=

OO0l 2EO| A

!

=YLk

jol0
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23 2A|X| =23 IDE 7|2 7|5

AAX| IDE o &EOf= BO| MEEE 7|52 HES0| JUFLIL

(co) ~ sketch_oct10a | OFF0|L- 1.5.8

sketch_oct1 0

1 void setup() { ~

fF mt wmnir mntun mardn hnra ta riim mman!

AAX =2

oV
E
ne
T
rim
kU
I
oV
E_l
ne
N
or

AAX] ZEOYM A=

In
T
rjm

=
E
e

Rl
Jal

e
N

0%
m
to
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Z0| A2l Z2E 2LH § 27| HE0| ALt
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24 AKX Z2O3Y HEE

otziel O|OX|XNE 7|2 IZE HE{OAM ZE(code)E 7| TrLILCt
M2 FEE 7|t @SS FGY(coding) O|2t ghL|C.
A (coding)= Sl AtEtE AC(coder)2td ghL|LC}.

|

|CF.

2K IDE £ A85H0 Z2 Y ot= FR2tH YO LZELQ0] AX|L|0f2t=
YEO| oj= - Lt

OtFO| .0 A 2| 0= 3l WAL ALO|
MZ2 &§0{0|7|= gLfct

MEE Jigel 80{017|= ghLct

Y YA BE2 Hop EAI7| HRLICH

— - I =

[m
oln
10
il
o
mjo
HT
re

A#%| HChn Lt
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sketch_oct10a | OO0l 1.58
e HE AHX E3 ES%

sketch_oct10a

i void setup() { A |
2 put your setup code hers, to run oncs:
41
6 void loop() f]
i put your main code hers, to run repsatedly.
g}
L

Arduino Mano, ATmega on SOl

¢ O|OIX|ME 7|2 ZE HEHO|AM ofeie] ZEE ¥E of =LCh
1 X0CF Running... O|2ts 2XtYS Al2|d ZEZ H|F= ASQL|CH

void setup()

{
Serial.begin(9600);
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void loop()
{

Serial.printIn("Running...");
delay(1000);

Sl AAXe] ZE HOot->Z3 WFS AMM L2 hex 0| OFF0|=0f At52=2
gzt gLCh

d&H2 Y2ET EACHH 1 =00t “Running...” O|2k= 2XAtES A28 ZE=Z
S8 ZEYLL

Al2le 2HH g2 goM E238E= 2XES 2 + ASUILCH

A2lg 2HEH g2 2AX IDE o HiF =7 -> A2 2L E MEiSHEH LgL T
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3 £7|X| IDE &3 27

4 AF|X| IDE of 2to|E{a] =7}38}7]

4.1 2}0|E2{2| ClME{2] 9l uHH

K| IDE Ol%->TQU->"3k2 AH" MEdsLH ofzfo| CrojPz ] ®Quct
sHuy - ©
2HEE HF
E EBEDDED-PRIM ArduinoWPridrduinomyLib R
HICIE] A Al 2B NELE w | (OF=0=E FHAZEE0E Eh
HLCIH =2 271 14 (P01 & MAIEal 0F 2h

[Hs =35 AT &5 20100 v Ltz Ea=

WEHE EAMN
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J|Z2E = IE ASFH

1212 HOE AE

AIZHA S0 E 2ol

AHA DHEE AEZ ME22 EAH.pde > ino)2 ZHOE

[ ].ino@teE OFR01c2t Al 2 2 HEELICH

ZJEC = AEHE TFEHA 28 BEE = sl T
ClsersWkkkwappData®mBoaming®Arduino 15%preferences tut
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Cl2Ef2|(ZE)0| 2AF ELo
206

R'u http://www.irnumall.co.kr

eeeeee h And Ubiquito



4.3 2lo|H{2| F7| & 2

ghgd 2780 gelE 2tol22| CIHME 2| ofefof XY LSS EOoELICH

A7 K| 2to|E 22| C|EE 2|7t "EEWEMBEDDED-PRIWArduino#PrjArduino¥myLib” 211
HdEE HEY 42 A= MY s Cl=EZ|of otes 0T gL
E:#EMBEDDED-PRJWArduino#PrjArduinoWmylib C|2EZ|Y AL St CI=EHZ|
“libraries” S}¢| C|HECZ|E ZAlSH FL|CH

AKX IDE 0¥ YHEE & HAE

27X IDE Z2 -0 B2 7|2 XS0l ASLICH
LED ZHol= OHE Z2E & YEE & HAE gL Ch

2AK| IDE Hw -> It -> oA -> 2 2to[E22] &=0] EYL|C}
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