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1) O}=0| = AN

WHAT IS ARDUINO?

“OFF0| = ALg31Y| 412
BHE90jet ATEQI0|S J|utoR
ot QF Aa A2 BABYLICE

[O&1. OO0l 3|AL &[0 Z|]
(&3] : arduino.cc)

QE AAE U OUE OFFO0|E 0|&3t=
o adE 2= A& A LHZ (source) O
24 UCtHopen)= 20[YL|Ct OFF0| 9|
ALt SHH, OFFOl SHEQ0f 3|9
325, d2|n ATEQN YW TE 50|
obeh source HYZ|ZGLICH SIALE o|2 S SAte| sHA
ardware AEo #d 7|88 25 33t At 22
o|0| LICt. JehM 2 AZHE0| OtF0| =8

O|3HAM ZRHMES OtE7L}, HIRLAOZ

=
28ste 7|8=0| =1 UG
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BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT BLOG

WHAT IS ARDUINO?

BUY AN ARDUINO

LEARN ARDUINO a

[1&l2. OF&O|

+ .
_ o )
ARDUINO

PROJECT HUB =

INSPIRATION FOR

THE CLEARWALKER IS AN © YOUR PROJECTS! b
8-LEGGED, ARDUINO- 4
POWERED STRANDBEEST + + \ . {

L 3[AF 2|0|A]] (&A :arduino.cc)

"OFE0|e BE"2H= AL 00|32 HEE?Z| QILCH OF=0|L- 3|A}

AOIEO M= OFF0| =2

AT ELYO+3t=R 0]+ F 7L EIS ZF YA A

J
CtetMd OfF0les SE0I2t) F5 + WA == 4Uth d2(id
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1) OF50| .= 23|2|(Sketch) - & 1W2{0]] 2

0 > OF&=O0|=(https://www.arduino.cc/en/
Main/Software) 1E0|AM H&Z5H=
_I_EE Z-”—l—ol-'— EOHIEJ_EH

ARDUINO > E-II/\E(E'-O'JII)OJEHO| —_—ll:_DIJJ_-_.:.;

2) 2 32%|(Scratch)

'B!G 03 01=0|i 9 HES|= AmESO]

> OARRAMZ SUERSE ( MIT, https://www . scratchjr.org/) Ol A
Hsote FEZE AlSche SEEZ 0
> Jz2l/22 JEfjo| 2E e

3) AE2|(Entry)

> Sh=29| Y|O|HAHEE| (www play-entry.org) UM S22
AH2EHe T2 24
> 0%/ 22 deje 29 0
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+»e  ARDUINO MEGA 2560

""s
ARDUINO PRO

[1E4. OtF0[= S|A} ZHO[R]] (S
g 7lss 4& BEE S SiLE UEISH L HHE
=gt I2HMEQ| 575 FSHIAIL.

L X XN N TN NN )
v ORRITEI T Cv v

escoOe;

. e ¢ ARDUINO PRO MINI

- arduino.cc)
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6) Ot0|c R HE ATH{E |

Analog Digital  Digital Pins I/O )
Reference Pin Ground Pin(2~13) Serial Out(TX)

1 20|82

Reset Yy Serial In(RX)
SIW O

e

Port b oo

(vn)
(ead gumyin w (o) l--!

Voltage
Regulator

DC
7~12V

29|1051024
Analog Input

Reset
e b h Pin(0~5)
Qut Pin Pin
Reset S/W Olo|3= AHEEZEZE 2|Al A|7]7] o 2|A TS LOWR BERiel, &
£9| Z2 2oof 2M HES 27t W AR EILICE
USB Port USB PortE SsliM ARFEQe| E41 & HMAZ S5 ELICH
Voltage LM1117222 2348 V2 2Z25F= dshg 51
Regulator 1AZES HMBE 21 2l &~ st
DC 7~12V USB EEZ E5jA HYS Z3ukz| orp orgoh CtEo2 =28 &
'l DClIt-rJ ZH01| 7~12V DC Adapters HZsHM dS 356tH &L
Ct.
IOREF HE Al MCU(Micro Controller Unit) 7 S2tsH= Qo] CHat 2| 2

C
A5 2 E0f| AlSshA Sl Mo wet E0F Hdst Ay ~AS el
of71 L} Voltage translator® &3} A|7| =2 &L},

ResetPin:  DO|32 PES2|S 2|4 AI7|7| YI3f 21 B2 LOWE SHE9ion), &
So| 2 HCo| 2A BIES 2713 of ALBELC

—= T
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3.3V Out

5V Out
Ground Pin
Vin Pin
Analog Input
Serial Rx/Tx

Digital I/O

Digital Ground

Analog
Reference Pin

HC MO| 2f|Z2|0|HE Salf 3.3VE LI} 2|CH MF=
50mA

EE ¥9| iz 0[E0f| M ddE 5VE SHYLICH

Jdetet W, 7120 &&= dY, OVLIC.

=]

A2l S0 AtE = T YU

Digitalztel 21238 2Ist To|H (~)= PWMEISZ 0~2557tA|
256E+74|°| OofgZ21 £=0 rhwcr 281} 3HI2 O[HIE {2

| [«) —_ —
St QIE{E E(Interrupt)

20 AEHCH
:LF—P-S-E T, 7120| £l= A

|0r1

7
‘52
e, oveLot

Ot=1 9| IHHA M. analogReference()&t4=2f 20| At

7) Ot50|c 27| 4 S48

Microcontroller ATmega328

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

oC
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EE 06 273 (Sketch) 22

1) 2F 12| &9

ARDUINO

v OFFO0| = (https://www.arduino.cc/)oIM H&ste S8 7ie &4

(IDE)S &2t gt
J

v 574U BFRE 2ZEQY WS g2 & A HEE 8 FE
AZEQN e SHSYLC
v ZHH} (Java) 9 CE 7|Uto2 Jjdgl= 32A ZiE 28 AT EQ|0
YLICE.
I

0.0,
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06 ~7|x|(Sketch) 2+?

2) 23|2] 238

@ sketch jul29a | OF50|%= 1.6.10 - b X i
oY MY AAX B E8Y

void setup() { -

// put your setup code here, to run once:

void loop() {

// put your main code here, to run repeatedly:

N o
or

H—| Ct

=]

6 .
t2 2= avr-gcc2 ArEL LY,

= #HI . CH2tA avr-gcc?t Alsste E2
CoIoe| HFEet0|ER 2| & & AFEE &= USH T
= OFFO|:0AM A|ZSh= 0d2f SIEQI0 EELH T8t BEESE HAGNA
ArEge = AU
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06 ~7|z|(Sketch) 2+?

4) £7)|2|- O}50| = IDE (S & 7HE2tE) - Z=134 H2|517]

1) B4, O}5&0|= AIO|E0]| H &L Y,
https://www arduino.cc/

= Arduino - Home
w what is arduino? Arduino is an open-source---

ARDUINO www.arduino.cc

2) Ol 20| M “SOFTWARE” (CHR 2 E) 2-2 MEHBHL|CH
httos.//www.arduino.cc/en/l\/lain/Software

(© O] HOME BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT BLOG Q @ SIGNIN

Download the Arduino IDE

Windows Installer
Windows ziP file for non admin instal

ARDUINO 1.8.3 Bl Windows app| Get :: |

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the beard. It runs on n :

Windows, Mac ng and Linux. The environment is . MAE LIS 3510 Non an i
written in Java and based on Processing and other open-
source software

This software can be used with any Arduino board . Linux 64 bits
Refer to the Getting Started page for Installation : Linux ARM
instructions.

Linux 32 bits

Release Notes
Source Code
Checksums (sha512)

029/136 ARDUINO
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Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn mor

1ore on how your contribution will be used

SINCE MARCH

2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
EOCEENCIFY TIMES. (IMPRESSIV FOR ARDUINO AND
ENUINO BOARDS, HUM E G

$50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

"CONTRIBUTE&DOWNLOAD"E Z2l5tH
rOEC of 4 5 LCH
7|8

2= téf | ofoz{™ "JUST DOWNLOAD"
Az|e 4+~ UG LT}

o
_o'E
rr
o
i=
jo
N
1t
~J
:@
kJ

uj
ujy
Ju
Q'E
re
|>
A
ﬂ
ujn
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06 ~7|z|(Sketch) 2+?

5) J2{®, Ofeljof 2y 22 =749 Jdll 20| EA[E LT

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
ey TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND

S AROUND VORLD ARE

GENUINO BOARDS, HUNDREDS OF COMP
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,

CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT

WITH A SMALL CONTRIBUTION!' REMEMBER: OPEN SQURCE IS LOVE!

53 $5 $10 525 S50  OTHER

CONTRIBUTE & DOWNLOAD

g

exe(89.6MB)E(2) LTI HYSHAZL LT o sz frmzme Ff sx0 B

i
e

0f7]AM, & Ot0 %“E ULt

2 Of0| 2=
“1eH, e'iﬁEE S AEA AREE U225 gL
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06 ~7|z|(Sketch) 2+?

6) CRR It 22E|B, AFRAL HE

€9 Arduino Setup: License Agreement

Please review the license agreement before installing Arduino. If you

o) accept all terms of the agreement, dick I Agree.

EfOfl 23] 2

€ Arduino Setup: Installation Options X

Check the components you want to install and uncheck the components
o0 you don't want to install. Click Next to continue.

NU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.orq/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

_ Concel |

v

eNEEENENENEE,

EIAgreeE

Select components to install
Install USB driver

Create Start Menu shortcut

Create Desktop shortcut

[] Assodiate .ino files

Space required: 417. 1MB

eNEEEEENENEE,

<Back [ Next> |

MITITITIT]

>

M D

“| Agree” MEH => “Next” MEHZ SFL|C},
Arduino Setup: Installation Folder - X | € Arduino Setup: Installing -
Setup will install Arduino in the following folder. To install in a different Extract: wifiHD.hex
a3 folder, ciick Browse and select another folder. Click Install o start the OO ==
Show details
Destination Folder
:¥Program Files (x86) ¥ Arduino Browse... |
Space required: 417.1M8
Space available: 110.8GB AOOOOOO0O0A
Cancel | <Back [ sl |
“Install” ME4 => M2|Z A|ZgL Tt
‘Completed” 2Lt LIEILIEH, A2|7F 22 F A LT

“Close”E 4AEistM| 2 |
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2) L322 Alz22 USB

USB #[0|=S A& Al, Ofefi] etHA{H E2t0]S d2|S 2IlgLC}.

o] X

O] ¥ £ZEQOE EASIAZASUMN?

0| Z: Adafruit Industries LLC ZE(COM & LPT)
- HAIRE: Adafruit Industries

“Adafruit Industries’9] SEEO|E B4 M) & | EA0) H: X9 EN) |
’llIlllIll‘

@ MET F = AAIRC 20 £AZEQJ0{9 BX|SH0} FLICH SRS HHS T
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void setup() { &
/{ put your setup code here, to run once:

}

void loop() {
f{ put your main code here, to run repeated|y:

Arduino/Genuino Uno on COM1




4) SH=S)l0] = Mek

Of2fe] 3tHA 2, & =) EE => Arduino/Genuino Uno £ AERSHL|CY

HIEHCE = Arduino Uno EE

@ sketch_jul29a | OFF0|'= 1.8.3

ot HE AAHK E E8Y

517

—

1>
=t
n >
> H 2

sketch_jul29a o138 =3 a E A

NER=ITE
Nelg B2E

void setup() {
{f put vour s

WiFi101 Firmware Updater

}
B E: "Arduino/Genuino Uno"
void loon() { e
f# put your ng HE JFH Q7]
) Z272f0{: "AVRISP mkll"

EEZH 27|

= MRS
=2 10 AMAHd"

Ctrl+Shift+M

Arduino/Genuino Uno o

BELC OjLA..
Ot50]- AVR EE
Arduino Yun

Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB



of2fel stHA ™, & =) ZE => COM(Arduino/Genuino Uno) &
AAERSHL T,
Y| ZRE= COM3YL T,
@ sketch_jul29a | Ot50| = 1.8.3 - O X
ool HE AHK B =8Y
s =0 Ctrl+T
AFH K| 22517
sketch_jul29a 2g =¥ a Mz 13
void setun() { | A2 2UE Ctrl+Shift+M
A2l 225 Ctrl+Shift+L

/i put vour st

WIiFi101 Firmware Updater

}
H L. "Arduino/Genuino Uno" >
void loop() { L= 2 Al2|g 2E
f{ put vour ng HC FH Q7| COM3 (Arduino/Genuino Uno)
Z=22f04: "AVRISP mkll" >

2E=2H 371

Arduino/Genuino Uno on COM1
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1)
2)

i

27| 2| 2tHON| A Of2] 22| oA S
I => Oof|A| => 01.Basics => Blink & 4d&gfL|C},

LICE.

o

C) Lol 13%of| HAZE LED(RZ)It 1=
7|0|

=2 LT

€ sketch_jul29a | OO0l 1.83

O HEY AHK & =8

Af It Ctrl+N
gl... Ctrl+0

=2 ot 7

AH K2

Ofl A

= Ctrl+W

X% Ctrl+S

Ct2 0|22 2 XNZE... Ctrl+Shift+S
Ho|x| £ Ctrl+Shift+P
oIy Ctrl+P
AL Ctrl+Comma
5 ctrl+Q

= O
LHEHE! of |
01.Basics
02.Digital
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.Strings
09.USB
10.StarterKit_BasicKit
11.ArduinolSP

DE B9 ofH

Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiquidCrystal

Robot Control

X

AnalogReadSerial
BareMinimum

Blink
DigitalReadSerial
Fade
ReadAnalogVoltage

L " " VN P VIR VA VI v

VOV WV VYV VY VY v




3) =22 Of|A| It 0| Ofefle] AtlZE LIEFELICY.

[

@ Blink | 0t50|= 1.83 - (m} X |
G MY AHA § £8Y

/{ the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output
pinNode(LED_BUILTIN, OUTPUT):
}

// the loop function runs over and over again forever

void loop() { |

digital¥rite(LED_BUILTIN, HIGH): /f turn the LED on (HIGH is the voltage level)
lelay(1000): /! wait for a second
digital¥rite(LED_BUILTIN, LOW): // turn the LED off by making the voltage LOV
delay(1000): /f wait for a second
} v

4) 0| THUS O}F0| QL (HHE)2 Z22

Ofefio] ARIAME StdHS HEHSILICE

@ Blink-170103 | O}F0|= 1.8.3
oy sy AHX & =8Y

Blink-170103




07 2A3|z|2} HiRE AAFY|

5) 7|A0=2 HH(BME) = OFF0|=R(HEE)2 Y=2E LG

@ Blink-170103 | O}0| = 1.8.3 = m} x
o #E 24K & ERY

Blink-170103

~

int delayTine = 100:

// the setup function runs once when vou press reset or power the board
void setup() E[
/f initialize digital pin 13 as an output.

pinfode(10, OUTPUT);
pinMode(11, OUTPUT):
pinMode(12, OUTPUT):
pinode(13, QUTPUT):
i

/{ the loop function runs over and over again forever
void loop() {

digital¥rite(10, HIGH); // turn the LED on (HIGH is the voltage level)

delay(delayTine): /1 wait for a second
digital¥rite(10, LOW): /4 turn the LED off by making the voltage LOW
delay(delayTine): v
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> OFO| = 3tEQ|0 EE + SS/HE SHE(IDE) + LEAA OF
v SIEQIOEE = (CX|E + OfEE) x (2 + &)
v sEME BE = AAXEYUEE) + DI + GEE
e« AATE = AHK| OFFO|e AA ZZIWS  AH X2}
2Lt
- ALY = AAX|E OO|AE HEEZ 7 LOt=A HF & &Y
- YZC = ALY = AS USB A 0|22 OFF0| EEO
=71 &Y
v QEAATDE =EE1 + 7L + HRLIE| + HALE ST HE
uF
v AN KNESHE X = AKX &

2) HH| U &M
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O+ 0|= §A0j= CAHOIQL FASHA| R,
Of+0|= 2t0|EZ|2|&= CRAOZ Xd&n
U=0 MELIC

1

'------------------------------- ~
0

]

il

[

]

il

8/ ZEJ| st¥l HA

0

g . T

groid setup() ”

8 pinMode(13, OUTPUT): // 13¥1 IS Z2A0z MAH (AUT)
'

il

il

RIERE

oo e

:void loop() {

o digitalWrite(13, HIGH): // OXNEZ20Z 13¥ WL Highz &
8 delay(2000): // 2000ms SOF Al SXl

[

[ ~ _

g digitalWrite(13, LOW): [/ QAEEOR 138 L Loweg &
: delay(2000) : /] 2000ms SO Atel FA|

]

}

<
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v int: 2Byte (16bit)&d4 (-32,768 ~ +32,768)

v long : 4Byte(32bit) ¥4 (-2,147483,648 ~ +2,147,483,647)
v" boolean : 1bit 2k(True) or 14l (False)

v float: 4Byte 24~ (-3.4E+38 ~ +3.4E38)

v' char: 1H}O|E, ASCIl ZE ‘A’=65, A4 “ABC'= &£

> X =voidsetup (AZE3T) (LS ) +
v void setup () { // 0] 20| Y= ZE= SHHOF AlGH=]
v void loop () { // 0] 20|
250

0
v void = 2|’lsll = 240
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v Aoz D202 AES 2|t2 2l AK 20

DIf (RA) {} /] A 8EA| 2F 212|Z40] 1 0]O{OFDF 3t

else if (27d) {}
else {}

2) for(inti=0;i<10; i++){} //i=00{| X 97tZ|, {} & 102| Et=
AISHSHL|C}.

=2o-d
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4-4) AH|x| T2 0| 7| =

> HAE g
1) pinMode(pin, mode) : sliiE T /EH2=2 HaLCt,
2) digitalWrite(pin, value) : C|A[& &4 (Y T, &3 2f)
|

= JeLCt 23 42 High/Low 271X &

> Ofg2 e

1) pinMode(pin, mode) : si& T}t /2o Z HErL|C},

2) analogWrite(pin, value) : Of221 23 (9 M, 23 ZhHS
HELCH £32ke 992 0 ~ 255 (8bit) YL|CY.

3) int A = analogRead(pin) : Ot 21 = Z+2 ST TIOM 2

Byte 442 &S LICH

Ha A9 222 A4S O =2, analogRead (pin)2l
H~ AO|| A= Bt analogRead 42| EY2 0~1

LT

c> E“
njo
ABQ
<
X
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sensor = 532 output = 132
isensor = 532 output = 132
fsensor = 532 output = 132
sensor = 532 output = 132
jsensor = 532 output = 132
ensor = 532 output = 132
isensor = 532 outout = 132
sensor = 531 output = 132
sensor = 532 output = 132
jsensor = 532 output = 132
jsensor = 532 output = 132
ensor = 532 output = 132
jsensor = 532 output = 132
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Q1% MTIO| SHIES 52, MY YRE OfF TRIY AAS

HIOIL2] AHA AHOIZ: 1,084 HIOIE (ZICH 32,256 HIOIE)

Arduino Uno on COM30

YRE 2 ff, EE= TX RX LED7| ZHereiL|ct
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10 o=2HE 23

D2HE] 87 O &3 O|5lsH7|

LHE : LED Z%to|7|
D2HE? SR LAY 25 S8

WL : £2KH 02 LED 20| 7|
DZ=ME3 I8 : O ¥4 Olalish|

LHE : A2 LED A|0{5}7]
D2AEL 2H : 20K tone &4 0|5

g Ojo|= FX=2 Ae|U7|
D2MES 2F oz Q& o551

e : 2 MAMZ LED A|0{5t7|
DZMEG 2F : Of27] &3 0|5 5}7|

WE : 7t g2 7|2 A5}
DZ2ME7 2H :ofgdZ1 & £ 0|5H517|

e 71HAso 2 O &5 25
T2HEZ 2 : Al2|Y 2LIE £ 0|55}7|

WE : AFEO| 2517
D=ME9 =8 008 4 O35t

W& : 2/8k = =4V
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10 ==2HE 1 EDZLto| 7]

il

> LEDO| CHst 7[z 7 at £

v S Yeoz MRI S 2 A|0|5ts e AE
CtojE2ti §fLCt CHo[RE S0 17| o[ 2 &
Ol 2| 2 Hetsh= AS Y& CO[E(LED)2t BfL Y.

v LED+= Light Emitting Diode2| 2k} L|C}.




1_LEDZ%0] 7|

49,

2o
oC

ol
=
i)
£

v LEDEZ=

0

[2i2t Z0], (LED + AtAM) AZE AHEf=
Ojst7| flot, =4 A7t £[Of

o
=0
= S

v HIBEO| LED BEE
+dE[0] U2,

UL

% ES ’ LED
- :
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ojd) 134
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T
ol
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scL |—
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—3R\E/§ET ~11 |— B s8I 7
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Bigboard-Starter-kit
Project 1- LED Z#0[|7];, 4H &
*/

[ M

Es2 E20dS
A 2t Al HEE[A]

LS
=, Z2028 JFof| A2 A

/=7 ot 27

void setup() {
pinMode(13, OUTPUT);
}

/J/13H TS EHoZ ™ (HEE)

[l 4 22| 25, ot = FA Z2|A| AFE LT}
Void setup() { 2 £}
HEE2 0| EYoj| =tF dd= gfLC

ARDUINO




[

'G 10 ==E1_| EDZH0| 7|

6) 2E5}7|-2

/e A

void loop() {
digitalWrite(13, HIGH); //CIX|EE=8HO 2 13/ T2 HighZ =
delay(1000); // 1000ms SO AEf QK|

digitalWrite(13, LOW); //CIX|E=3HC 2 13 EHZ LowE &
delay(1000); // 1000ms S QF AEff &
}

[l =4 22| B2, ot & T4 He[A| AFZgL Tt
void loop() { 2E} // 7= BHs Helish= 29 e =2
HE2 0] FYOoM 20 =
digitalWrite(13, HIGH) ; // 13 T2 C{A2 HIGHZ &2 /LT
delay(1000); // 24 A7 SOt L7 =
digitalWrite(13, LOW) ; // 13 T2 CIAE LOW=Z =252 &L CH

L.

=

LT A[ZHe] T2

[S2f]

138 HIGH => 12 tj7[ => LOW => 12 tj7| => 4322 CiA| gh=




' 2 11 n=uE) axpxo= LEDZWO|7|

=5

3t 2212 747|/T7|12 2o} U},

v 0f2{ 7} LEDZ 0|8
v T2 23S olsfBiLict

2) EHl=

HgC
oM
. USB #|0|&
V(4
Q")
Xt 2200 x 374

LED x 37|
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> EJZlEEEE'ﬂJH-LED

== 8y
al

v OR"Y S0 HIGHY o, 5Vv7t 2350, dFe
5VO{|A] LEDO|| 210 2ot MR (VL, 2.0V)S ¥ LIT{A|
AL VRO A &t2L0] 2|siA 24 &L,

2{30] 220QY M, 2 14mAZE0| W27t B394, LEDO]

o
=823

15 (5~20mA)ZE=2 5

717t 4G5l

Al LT

SCL —
BlEE DA |—
— NC GND —
e 13 —cj/\—b LR/_\:‘*
— RESET 2 — g 2200 -
— 3v3 =it = =
- - (N R=t= =
il 10 L
~9 |— [
— GND [
GND 8 I :
— Vin 7 — :
~6 — i
— AO - | :
— A1 4 |— i
— A2 =5 L :
— A3 2 | ]
I
— A4 T™X=>1 [— .
—] A5 RX <=0 | I
L v
CIXE A=
{13} <+—sv—— High (1)
<+—0V—— Low (0)

5V=VR + VL =VR -20

VR =50-20=30
I =3.0/220 =0.014A = 14mA

©.0
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12
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I
BOARD

11 z2yE=) 23120 LEDZ®0|7|

6) 2 5t17]-1

/%
Bigboard-Starter-kit

Project 2 - LED =AM O =2 ZWo|7|, 4HF

*/

/] 27| b A7

void setup() {
pinMode(11, OUTPUT); //11H TS EHOZ MY (MHE)
pinMode(12, OUTPUT); //12H TS EHO 2 4 (MY &)
pinMode(13, OUTPUT); //13H TS EHOZ MY (MHE)
}

[l =4 2| &, ot = 4 X2|A| AL

void setup() { ZE} // 27| ot AH5I=goo=z

HE2 0| Y0 &td 4= L.

pinMode(11, OUTPUT) ; // 11¢ T2 === AL}
pinMode(12, OUTPUT) ; // 12H T2 ==o= HdHSL|C
pinMode(13, OUTPUT) ; // 13H T2 o= HdHSL|C

070/136
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' 2 11 n=uE) axpxo= LEDZWO|7|

void loop() {
digitalWrite(11, HIGH); //CIX|EZ 3O Z 11| TS HighZ £
delay(1000); // 1000ms =9 AEj S X|
digitalWrite(11, LOW); //CIX|EEZEHo =
delay(1000); // 1000ms &2t AEf &

digitalWrite(12, HIGH); //CIX|EEZ 8O Z 12| TS HighZ £ &
delay(1000); // 1000ms SO A Ej S X|

digitalWrite(12, LOW); //CIX[E=3HC =2 128 E 3 LowZE &3
delay(1000); // 1000ms & 2t AEf FX|

digitalWrite(13, HIGH); //CIX|EZ 3O 2 13| TS HighZ £
delay(1000); // 1000ms = Ot ALE S X|

delay(1000); // 1000ms & CF AEH S X|
}

[ =21
118 HIGH => 12 T{7] => LOW =) 12 T{7| =) 12 HIGH =) 1%

CHZ| => LOW => 12 TH7| => 13" HIGH => 12 7| =) LOW =) 1Z
CH7| => 22 CiA| Bh=
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v LAY A2 olshELCt.
No HEI S REAISH 49
1 Hs=c 1 OtROl: S B3
2 LEDRE 1 U8 LN 9E
3 Mg 200 1 MRS IWE RE
4 HEAQK g AYYK YAE BE
5 MEIKQ 1 A9K| U orEsise 2B

Jz
Hr
In

LED x 174

Use #lo|2

XM 2200 x 174

22{X] x 174

XE 10KQ x 17H

0.0
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2l 12 m2xE3 A9X|Z LEDA|EY

v ASIR= HA FF9 MANME dRe 25 YALE AS
S 27 o= 82 AEEe =Y UL

v Pe| Y YEHUME A9 = HO| AFEELIE

v getel d+4E Z Mol A%, HTH=S YHS=
A902, AE 7|2E, A Y7 Z0|AE, S=4 AHHV[O] A2
S 1 &Fc ot HEUt

S ARIXI(DIP SW) CIRIE A2Ix|(Digital SW)

U=z HAZIZ0HM AHESlE 27Xl 2|z= CHSL L

E el E= AFX| TFAHE AR X AP

ARX 2= ( toggle SW) { PB SW) { DIP SW )
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' A 12 z=ME3 Aox|2 LEDAOISH]

BOARD

/*
Bigboard-Starter-kit
Project 3- =2 FE= &2 LED7 7| ; EHE

*/

intbutton=5; //HE EHSsHOZ AN
intLED=13; //LEDEIS 13Hoz2 AH
24 m| o Q

int buttonState = 0; // & =1 =

[* T4 2| */

[=7] 23]

int button =5; //int (&4 #5)2] 0|5= button22 FEH5HL,
4= 52 448

int LED =13 // int (84 ©14)2| 0| = LED = EE5t,
a4 13243

int buttonState = 0; // int (84 ¥4)2| O|F= buttonState=

YYotul, A 4= 022 2%

0.0,
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' 2l 12 m2xE3 A9X|Z LEDA|EY

BOARD

void setup() {

pinMode(LED , OUTPUT); // LEDEIS &3Oz MY
pinMode(button, INPUT);

}

void setup() { =
HEZ 0| Yo =t

pinMode(LED , OUTPUT); //LEDE S =0z A7
pinMode(button, INPUT); // button &=

079/136 “

ogen source
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BOARD

void loop() {

' Al 12 m2ME3 A9x|2 LEDH|05H

buttonState = digitalRead(button);
if(buttonState == HIGH) { // B{ &1 2| 2rE} 7} High O| ™
digitalWrite(LED , HIGH); //LED T2 HighZ =&

}
else { //HE 2| HEN7} High7t OH—|D1

digitalWrite(LED , LOW); //LED T2 LowE &

i3

void loop() {} // A% Bt= 57|
buttonState = digitalRead(button);
// digitalRead () C|R|E Zt2 40| A, buttonState 210l &2 gL|Ct.

if(2d) // =d2YHEL
(o, 44 }// =240] 2=, (1, HIGH) 2 T, 2
él-

else { AR LY wfj Al , H510, LOW)Y o, A

o2
<
FE
_l N
IU

00|'

H O LOW =) HIGH ¢fe2 HZO0| LTt O2{H, 1
|22, LEDE AZ U
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13 o2HE4 o2 B2 A2|U7]

/*

Bigboard-Starter-kit

Project 4 - IL|0| = EXZE 22|77, 2B
*/

int speakerPin = 3;

int button = 5;

int buttonState = 0;

[+ M 32| * /

[=z7] 24 ]

int speakerPin = 3;

// int(@4 E4)2] 0|S& speakerPin 22 FHst,

/] A3E 302 23

int button = 5;

/] int(B4 B142)Q] 0|28 button 2 Bt 1 S 52 A&

int buttonState = 0;

/] int(A4 H4)Q| 0|28 buttonState 2 @EH5ID, 1 S 022 A&




void setup() {

pinMode(speakerPin, OUTPUT); // 2L|H ZIZ C|X|[E E8Ho =z A

pinMode(button, INPUT); //HE EHZ
}

SRR

void setup() { 2 }
HE20| gYof| a4 A

pinMode(speakerPin, OUTPUT);

// speakerPin T2 =8O =2 474

pinMode(button, INPUT);

//button H= Ho = HH




void loop() {
buttonState = digitalRead(button); // HEO| SN =X & A=
if(buttonState == HIGH) { // Z271; B{E2| 2 Ef 7} High O| H

tone(speakerPin, 2000, 1000); // 2 I|7{0f| 2000hz2| B2 1X &

delay(1000);
}

else{ //HE2| &EN7} High”7t OfL|H
noTone(speakerPin); // 2|7 LIo| Z&H = S} X| & LICt

i3

oF LY 7|

[ S2]]
HES F28, 58 T LOW =) HIGH Zt2=2 HZO|
AE Z40| 2H0] |22, 3} Lo Z =(tone) 22 &LICL

[t
-
A
|
il
[E
|
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B'%!S 14 m=HES_ 25 MAMZ LED 40|57
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' B‘?,!Sé 14 =23ES5 25 MAMZ LED H[0{5}7]

> Otd=z7
v Of<ZZd(analogue)= O 122 '20|' "2 = "HE'Q}

= —
Z0| 2| =42l Ao ofsff HHH 2= Hsh= A== =2

2o LIEHE U, A 20] 452 HHso| e 2 HAJSIRE
45 2HH) 4270 202 252 LEHE 267,
MTiz{o 2 2| Io| 7Lt 22 IOl of2 BS1 bisol 012z

ol =5 &2Vt LH2e= SEHLP)O[ OF2=19] Of| O[T,
CIZ[ )| Cib]=|0] 22Q1C},

v Re7t HAHQ A HOM H= 2= = T7H OFE 205,
O|SHIT, 219 57|, Ae|9| =EO[L} 37|, BEEO| M7| S0|

UL,

[$I7|mClop 2tz )
v HHCOo|ME Ol R WA MBS 0 ~ 5V He el Lol M

....................... «—5v— o2 =g - 1023

11 <«—25v— OIZ&1 YUHZr : 512
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' E?,!Sé 14 =23ES5 25 MAMZ LED H[0{5}7]

Bigboard-Starter-kit

Project 5 - ZE=/MAZ LeD H|O{5}7| ; HHE
*/
int CDS = AQ;
Int LED =13;

Int SensorValue =0;

[+ FA N2 %

int CDS = AO; // int(& == H )2 0|52 cps = HEHSH,
A2 a0 2 HE
int LED =13; //int(&== H=)2| 0|52 LD 2 EESHL,

int SensorValue = 0; // int(= < H15)2| O| =2 sensorValue 2 HEHoI 1

d#2 022 NY

’

096/136




' B‘%!Sé 14 =23ES5 25 MAMZ LED H[0{5}7]

void setup() {
pinMode(CDS, INPUT); //CDS IS oz AT
pinMode(LED, OUTPUT); //LED Bl & E2OZ A%
}

void setup() { £ }
HE2 0| JYof =2tF3 44

pinMode(CDS, INPUT); // CDs & 2oz A

pinMode(LED, OUTPUT); //LED HE =2 o2 A

0.0

~97/1 36 ARDUINO




' 24 14 m2HES_ 25 MAZ LED H0f3t7)

void loop() {
SensorValue = analogRead(CDS);
if ( SensorValue >=600 ) {
digitalWrite(LED, HIGH);

else {
digitalWrite(LED, LOW);
1}

void loop() {} // 7= 2= of7|

SensorValue = analogRead(CDS); // CDS Z/= Ot =11 Y=o =2 9]

ajo

if ( SensorValue >=600) { // 4lA 20| 600LCH Z AL AH
digitalWrite(LED, HIGH); //LED = C|AE High = =<

else{ //MlA Zt0| 600ELC}ZO™
digitalWrite(LED, LOW); //LED £ C|A|E LOW 2 =&

=
& MMl ZhE AU A, 1 20| 600L Lt AL Z2®H, 0| £E=Z,
LEDS #21, 20| 600KICH 208, #5102 LEDS MELICH
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CIX 8 A=
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ofgz1 Als
DABEI| |—m0M  »
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V
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BOARD

o 15 mauEg JpHEto 2 By| 2 M5

> OMEO|: 20| DAC
v DAC = WZE|0] U] QLOLA, BAPWM) 202

v Ao g2 0~ 255 YLt
v A S 30| 2550 7172 42 LEDE E7|7t 2o/,

DC Motore =71 Eetg L Lt

§ analogWrite(0) => PWM(0) = 0%

5V

N 2rhs >
oV ! i ; :

E analogWrite(0) =>PWM(127) = 50%

I' Tms e Tms >
= | . i

' analogWrite(0) =>PWM(255) = 100%
5V — - . .

oV
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Bigboard-Starter-kit
Project 6 - 7HH KO 2 LED B 7| M|O{5H7| ; HHE

*/
int VR = AQ;
int LED = 11;

int SensorValue = 0;

[* FEHE|
int VR = AQ;
/134 $4)2 0152 VR 2 BB, D32 A0 2 KT

int LED = 11;

J/int(B= 40| 0|22 tep 2 HHSI D, DA 4S8 1192 X &

int SensorValue = 0;

//int(d= BH=)9| O|E 2 SensorValue 2 HRHSHD, T /2 022 &




void setup() {
pinMode(VR, INPUT); //VR EIS Ql3doz A%
pinMode(LED, OUTPUT); //LED IS E3o 2 A
}

void setup() { 2=

} =]
HEL2 0| Yo 2tF dZ¥S et
pinMode(VR, INPUT); // VR Z = 220z M7

pinMode(LED, OUTPUT); //LED H= =222 A%

£207/138)
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|

1 15 meMEs Ao R uI| 2 M5

void loop() {
SensorValue = analogRead(VR);
int Speed = map(SensorValue,0,1023,0,255);
analogWrite(LED,Speed);

}

void loop() {} // 7= = 51|

SensorValue = analogRead(VR);
/I VRO HYLUS OIEZ ] YH2=Z QI3
int Speed = map(SensorValue,0,1023,0,255);
/] int(Ea B4)2| 0|2 Speed 2 BHILL,
/] 1 2fZ map &S 0|23l A, SensorValue 2t 0 ~ 1023 &
/| BIEH2Z2 0 ~ 2552 &
/[l map(R8 L, AZEL, S2Y, SHAAY, 22SEL)
analogWrite(LED,Speed);
// Of2] £29 2 LEDLIO| Speed 2} &3

()
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' E?;!S:f 16 z2yE7 J1Hgo2 D 45 25|

Motor Power (+) Motor Power (+)

v QEQ

: analogWrite(0) => PWM(0) = 0%
5V ‘ : i

« 2ms >
oV

| analogWrite(0) =>PWM(127) = 50%
5V

e Ims 1&54-
ov ' :

analogWrite(0) =>PWM(255) = 100%

5V

111/136

ARDUINO



' g!g 16 n=uE7 JIHAEIoZ OE 25 A}

> E2HZ|AF
v LAY &4 T2 DC 28 E 270l 38 A&7t
ZOH-IEf O|ltff 2F0 ERMRAEE &M, B2 AR
50| 7rs LT,

EEHZIAH" 0 SF/t USHE

<

Collector Emittor

A< O A

Emitter Collector

NPN Eei X| AH PNP E&i X| A H

v EHZ|AE{0f|&= 0]|0|E (emitter), S2E{(collector),
H|0| A (base) 2 M| 712 TR} OI"'—I Ct.

v' NPN E=HZ|AE Q| 7|24 Q0 S24t H2|= 42 dS7HH|0[A
22| =0{7}H, Z4E0||A O|0|8=2 2 dR7t 52 24y Ef.
T2 M, O] 2 S=7|2t! Holst7| = gL,

=2 O™

l Collector
——p Output

Input ——p

1 Emitter
Driving

Current Control Current
Current

Control
Current

NPN PNP

o
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' 5!& 16 z2yE7 J1Hgo2 D 45 25|

6) 2J5t7|-1

/*

Bigboard-Starter-kit

Project 7- 7MY 2 B H £ ZHS/|
*/
int Enable =11;

4

7

Mo

int Potent = AQ;

int SensorValue = 0;

[+ M 32| +/

int Enable =11;

/] int(Ad4= B142)9| 0|28 Enable 2 HHStD, D S 11 2 A%

int Potent = AO;

/] int(34 B4)0| 0|28 Potent 2 WS, 1 22 A0 2 A2

int SensorValue = 0;

/] int(Z4 H4)9| 0|28 SensorValue 2 BY3I1, 122022 A&

115/136
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' g}g 16 Z2HE7 JIHAEIOR BE 25 2 A5

void setup() {
pinMode(Enable, OUTPUT);
pinMode(Potent, INPUT);

}

pinMode(Enable, OUTPUT);

// Enable (S2HEZE) M) HES E25HoZ A

pinMode(Potent, INPUT);

// Potent (7t Mo gl He 2=s 278

116/136




' 2l 16 m2xE7 Ao R BE 45 257

6) 22 5}7|-3

void loop() {

SensorValue = analogRead(Potent);

int Speed = map(SensorValue, 0, 1023, 0, 255);
analogWrite(Enable, Speed);

}

void loop() {} // A= BH= 5|
SensorValue = analogRead(Potent);
/] 7HAAS MAfS Ot =] Yo =2 Q10| A, SensorValueO]| A&

int Speed = map(SensorValue, 0, 1023, 0, 255);
// SensorValue Z1Q| 2t (0 ~ 1023)HL| LYO|A U1

Speedd]| (0 ~ 255)Z H|g|Ho 2 32

analogWrite(Enable, Speed);

// OIY2] £2319 2 Enable IO Speed /22 &3
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« Serial.begin() : A|2|E &4l AlZrgtL[CE.
Serial.begin(baud) : A&
(9600) ~ (115200) ; 9,600 ~ 115,200bps
« Serial.flush() : A|2|¥ ZE Q0 =4St HIO|HE H|ZLICH

« Serialend() : Al2|Y 412 SELICH

* OFF 0|k => PC: OtFO[=0f A PCZ HIO|E &
o Serial.print(val) : GIO|HE OtA7| ZE A0 HFO0A &

Serial.print("ZAl") : "2to| EXE B

Serial.print(val,DEC) : DEC (DEC/HEX/OCT) £ &&

Serial.printin(val) : HIO|E{& OtA7| IE HA0f TrF0{A

=550, & Hras gL

Serial.available() : OF0| 2 £EH B2 HET} Q=X& =0l

5tof, 912 HEQ| Byte =AtE 2| HEL|CH

= PC => OtFO0| : PCO|A OFFO|2 GO &
« Serial.read() : PCO|A| 2ot YEHE OFF 0|2 ™ESTL|CT.
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/*

Bigboard-Starter-kit

Project 8 — AHFHO| ==V, 8 E
*/
int CDS = AO;

int SensorValue = 0;

/* F HE +/

int CDS = AO;
//int(83 #H=4)0| O|E2 cps 2 BHSI D, A g2 A0 2 M

int SensorValue = 0;

//int(d= BH=)9| O|E 2 SensorValue 2 HRHSHD, T /2022 H&
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void setup() {
pinMode(CDS, INPUT); // CDS
Serial.begin(9600);

}

|2 olgd
—_=

H 7

o=

M
=

X~
o

void setup() { =
HEE2 0| FYof =t

pinMode(CDS, INPUT);
//cos HE g8He=z 47

Serial.begin(9600);

/I MBI EAE £ E 9600bps O 2 A|EfEfL|CH

125/136

0.0

ARDUINO




B 17 z=uss e s

void loop() {

SensorValue = analogRead(CDS);
Serial.print("SensorValue = ");
Serial.printin(SensorValue);
delay(100);

}

void loop() {} // A= BH= 51|
SensorValue = analogRead(CDS);
/] CDSe| M Zf2 otd2 ez Qg

Serial.print("SensorValue = ");
/] Ale| ZLE0 . ““ Qo] SAE S eLCt

=
SensorValue = = A& £2&L|Ct

Serial.printin(SensorValue);
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v DHT11 AHE2 2714 T H0| A28 =2 FO[5HM|2!
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> ZA|CAE A0 YH|Z2 SY ot ofH

(1 S R R I

[ 1 o e e I B L e e L e L
ACKOO 1000 1000000000000 1 1°061 100000000001 1 1 1 01

34 ] 27 ] 61 B
£ = 43.0528Hz

CH1= 2,68V M Sedps CH1 S2.32V
W 250ps W Pos: l :Mm,

> 2/5% MM (DHT11) 9 AS 40| &M

& 29| H4=(Humidity Integer) : 8bit = 34
& E 9| A =(Humidity Fraction) : 8bit =0
2 = 9| M Z=(Temperature Integer) : 8bit =27

2 = 9| A~ 4=(Temperature Fraction) : 8bit =0

D N NI N NN

Check sum: 8bit=TE2| ML+ AL+ 20| My A

'I'
~—

=34+0+27+0=61(2/0| €X|SIEE, 1

=5 :34.0% 2 :27.0°C

0.0,
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int DHpin =2; /2= B H = DHpin2 = FHS}

D242 N
byte dat [5]; // 20| 7} 5byte @l HIZO| 0| 52 dat= T

byte read_data () {
byte data;

for(inti=0;i<8;i++){
if (digitalRead (DHpin) == LOW) {
while (digitalRead (DHpin) == LOW); // wait for 50us

delayMicroseconds (30); // determine the duration of the high level to
determine the data is '0 'or '1'

if (digitalRead (DHpin) == HIGH)
data |= (1 << (7-i)); // high front and low in the post

while (digitalRead (DHpin) == HIGH); // data '1', wait for the next one
receiver

}}
return data;

}

/] 2/2=HME BB F2HOHE 2
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void start_test () {

digitalWrite (DHpin, LOW); // bus down, send start signal
delay (30);
digitalWrite (DHpin, HIGH);
delayMicroseconds (40); // Wait for DHT11 response
pinMode (DHpin, INPUT);
while (digitalRead (DHpin) == HIGH);
delayMicroseconds (80); // DHT11 response, pulled the bus 80us
if (digitalRead (DHpin) == LOW);
delayMicroseconds (80);
for (inti=0;i<4;i++)// receive temperature and humidity data, the parity
bit is not considered

dat[i] = read_data ();

pinMode (DHpin, OUTPUT);
digitalWrite (DHpin, HIGH);

}
/1 IOl REOM 2/5 5 HME 4z AXE M ofst= e+
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void setup () {

Serial.begin (9600); // M 2| € S22 == 9600bps S = A4
pinMode (DHpin, OUTPUT); // thin% o= A

}

void loop () {

start_test ();

Serial.print ("Current humdity =");

Serial.print (dat [0], DEC); // display the humidity-bit integer;
Serial.print ('.");

Serial.print (dat [1], DEC); // display the humidity decimal places;
Serial.println ('%');

Serial.print ("Current temperature =");

Serial.print (dat [2], DEC); // display the temperature of integer bits;
Serial.print ('.");

Serial.print (dat [3], DEC); // display the temperature of decimal places;
Serial.println ('C");

delay (700);

[
=/ak WMO| g2 Al2|E 2LHO| 23 = gLt
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Al2| g2 L E

© COM4 (Arduino/Genuing Uno) - (n] X
LT

Current humdity =53.0% A

Current temperature =25.0C

Current humdity =53.0%

Current temperature =25.0C

Current humdity =52.0%

Current temperature =25.0C

Current humdity =52.0%

Current temperature =26.0C

Current humdity =51.0%

Current temperature =26.0C

Current humdity =51.0%

Current temperature =26.0C

Current humdity =50.0%

Current temperature =25.0C

B XE 238 Weendng 28 v 9600 RSH0IE -~ | Clea outoit

USB #H 0| &
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