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2. otgolo] 25

[1) ofFolle 21 (Arduino UNO)

7P 7122991 obol MEQLTh 377} 33, EY

shield)?} EFFeRA 21 5o] AgsIal ot $ 4k EH-‘?——-—

T}, USB-BENY H4E|7} & Qa8 3717F #A 2HA] 7HE 13_}%7191_1 oko] D]-AL]E]—_

[2] Arduino Leonardo with Headers
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[3] Arduino Micro

[4) otk Lk (Arduino Nano)
A Mp3 Eflojo] 5oll Bol 2HH USB mini B EFY #4E 7L 2] gL, o] 8 2y Mo] A+

2 ofFol i Qluich 7|5 Mo 2k o Foly Quot EUF AL HES

0o &aeaddaesdpsde @
D12'011 P10 D% D D7 04 D3 D2 GND RST RXO ,7X1
7 o
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[6)] ool X2 OjL| (Arduino Pro Mini)

o%oli Lh HChE 37]7} 2k&vIch USB EEE AAS 2] Zuich cPucl Ltk 21

E £ USBZ WSl 3| 2712] A[7ste] 23815t ZQIH| 8, o] & HHFEIeH AFsl7] LsliAl:
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USB TTL Serial #lo]€0] QlojoF ghict, nh 23] $]ate] Zfu] ol o] Alo]&o] LW gt 3to] 9]
o}A W2 o] QlojM Azl B 4 Q=T o TR AA |22 AP FF 23 &Lt
A4 A2 E0] AtmelAtel ATmega328P2hs Z2AIA] 7|4to]l 5V |/0%1H] BHsl, obFol: T2 o]
L] 3.3V 1/0 78t A& 9Jo] £ tf2 1AL & 4 QJ&LIct E2 sy HAE Qv e 7H AU H
ol w2t USB TTL SerialAlo] & & th2 2ok et B2 F71R] [t 25 2| Yoth= o HE &
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GND
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D11/PWM
D10/PWM
D9/PWM
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D6/PWM
D5/PWM
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D3/PWM
D2

D1

DO
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LI

ONINGYY = XY
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[1)] GPIO(General Purpose Input Output)

ofe] 71X $E2 ALREE Y2 XE

[2] %4

3.3V, 5V, GND(Ground, -) 371

[3)] obd21 UsH
A0, Al, A2, A3, A4, A5 & 67171 1 JHO 2 & ALZT £ Q10 2HO B & AFRT 4 Q41
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4. Z23Y &
[1] Windows A#A|A]

® Cl2zLef 43|

https://www.arduino.cc/ ©l 445t 223288 ct@ 2 € Fhc},

Downloads

DOWNLOAD OPTIONS

o<} Arduino IDE 1.8.16 Windows Win and newer

Windows zIP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Wwin8.1or 10
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. .
Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer
Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

Release Notes Checksums (sha512)

[JUST DOWNLOAD] & Z2lgh|c},

OfFo| 3 Hiof 11


https://www.arduino.cc/

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 54,670,687 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

g (©.0)

Learn more about donating to Arduino.

g2

LIt

Arduino IDE

Arduino LLC = ZHE A £
Arduino is an apen-source electronics platform based on easy-to-use hardware and software. It's intended for anyone making interactive projects

IMPORTANT: This app performs with core functionality on Windows 10 'S but some limited plugins do not work. We are working with Microsoft on a fix

1 AR CIEN

12 ofFo|L Tt o

=

A N=F 2T AEE Hootile.



Microsoft Store

< £ AY JAHHAHE  Mid St Lra 2

9 Arduino IDE CH2ZE F  48.87MB/214.1MB
—— L}

ECHBIE 02 2 C0f CfS APMIS LIS 2H0=7|  17.9 Mbps

Arduino IDE

Arduino LLC = Z{f¥%} =31

dokdok -4 12 TR

Arduino is an open-source electronics platform based on easy-to-use
hardware and software. It's intended for anyone making interactive
projects.

AHAI3]

IAR C W

Ha WNES BB 25 e A

Y BAE

E rc

A2,

Microsoft Store

= O
& B OAY dEgAUE  gaum =7 oy 8/

9 O] M&2 ZA= g K

Arduino IDE

Arduino LLC + 7H#X} =31

*okkk o482 ZF

Arduino is an open-source electronics platform based on easy-to-use
hardware and software. It's intended for anyone making interactive
projects.

A3

I AR C W
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(@ sketch_sep19a | OFF0|= 1.8.16 (Windows Store 1.8.51.0)

o BE AN E EEF

- O x

slketch_sep1da

}.': id setup() {

volid loop() |

o4

@ 24

// put your main code here,

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

to run repeatedly:

Arduine Una

M52 E]01M @A AFSSH= obFol F/R-E AT 7]ol4 = Arduino Unog

et

@ firstino | OFF0|= 1.8.16 (Windows Store 1.8.51.0)

g ®E 23N = C8%

firstino

vold setup() {
// put your 3
i ie {13, O1]

wvold loop() {
// put your o
digitalWrite

s =3
AH X 2B5T|

PRD H & 4= D7
20|z aE B2

MBI BUE

NEEE L

WiFi101 / WiFININA Firmware Updater

HLC: "Arduino Uno”

zE

2L ®gE 97
S22 "AVRISP mkll"
REZE 27

Ctrl+T

Ctrl+Shift+|
Ctrl+Shift+Mm
Ctrl+Shift+L

2C 0L A..

Arduing Yin
Arduing Uno
Arduing Duemilanowve or Diecimila

Arduinc Nano

14 OfFo|L Tt o

Arduino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo




AollA BRISH ZXH HA otfolkrt coms °l FZEY glonz [HRF-E-ZE]OA
COM(Arduino Uno)S AEighct,

@ firsting | OFF0I= 1.8.16 (Windows Store 1.8.51.0) — O
oz 8E 23N E =822
s ZO Ctrl+T
2F X 2|
firstino CIFC S=® a4 M2 0F
void setup () { EHO[=EB{E| £ Ctrl+ Shift+|
// PUT WOUT 8 3oy G| Ctrl=Shift=M
pinMode {13, 0
1 AlElE EEH Ctrl=Shift=L
void loop() | WIFI101 / WIFININA Firmware Updater
'f{ Pm: yonr g L "Arduino Uno" »
digitalWrite |

) == Alg|g =E
HC HE H7| COMS (Arduine Una)
Z 2 J2H0: "AVRISP mkil” y
fE=0 27|

[2] Linux AAIA|

thgat 722 ofl2] HiAIx| & Lhe

A o2 H& Z7F 1,046 HIO|E(3%)E AtE. Z|CH 32,256 HIO|E.
MY M4l S 22| 9HI0|E(0%)E AMZ, 2,039 HHO|EO| A 4T}
Lte  Z|j= 2,048 H}O|E.

avrdude: ser_open(): can't open device "/dev/ttyACM@": Permission denied
ioct1("TIOCMGET"): Inappropriate ioctl for device

/devittyACMO & U&T A ALE H2E 4 =& HojdS 2735t

root@ojk:/home/ojk# cd /dev
root@ojk:/dev# s ttyACMO

OfFo| gt Hiof 15



ttyACMO

root@ojk:/dev# 1s -1 ttyACMO

crw-rw---- 1 root dialout 166, @ 5 & 25 16:07 ttyACMo
root@ojk:/dev# chmod 766 ttyACMo

root@ojk:/dev# 1ls -1 ttyACMO

crwxrw-rw- 1 root dialout 166, @ 5 € 25 16:07 ttyACMo

S4A’dX] AFO| E (http://sda.cat)ollA] TR E FhTt,

Download and Install

1

Download

Install our
firmware
into your
Arduino

and install
S4A

Installing S4A requires you fo install software both in your PC and your Arduino
board. Here you'll find the detailed steps to get it up and running.

Installing S4A into your computer

S4A works in the three major consumer operating systems. Download and install
the one that fits your configuration:

* Windows
* Mac
s Linux (Debian)

s Linux (Fedora) (version 1.5)
» Raspbian (Debian for RaspberryPi) (version 1.5)

2tlel RGAAON B 22 231 T2 2 BRI,

WindowsS 22lste] =2 7282 c}@ 2 € 3la 9t S Z 7 Ax|ghct

16 OfFo|L Tt o



Installing the Firmware into your Arduino

This firmware is a piece of software you need to install into your Arduino board to
be able to communicate with it from S4A.

» Download and install the Arduino environment by following the instructions
on http://arduino_cc/en/Main/Software. Take in account Arduinoe Uno requires
at least version 0022.

= Download our firmware from here

» Connect your Arduino board to a USB port in your computer

» Open the firmware file (S4AFirmware16.ino) from the Arduino environment

= |n the Tools menu, select the board version and the serial port where the
board is connected

» | oad the firmware into your board through File = Upload

Down our firmware from here

o712 ok 9 2Z ME Zelslel th2olE 02 AL

@ Ct= 0222 HY. —_ = =5
e
. J®|l v ZEE » EZ A3 (D) » Data » arduino » v | 42 || arduine 24 )
s,
e —— = P——
T4 M EL =+ @
mugsE  + oz i +mS U 2% a7)

£ 22 A | ledBlink 2015-08-04 2®.. @Y =G
(& EVEESEIEE

= 2to=ae
B
B uace
SR
R

m

O3 (C)
L3 D) —

=

L EELE] -

-

oHY O =(N): S4AFirmwarel6.ino

T+ % 41 (T): [ Text Document (*.ing) -

e || &z |

= E0 =717

CHRHES SAAFirmwarel6.ino= OF5olk B Eof A43h|ct of7]ofax ojd 4 glo] ol%o|

OfFo| gt Hiof 17
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[3] MBlock

® MBlock AZ|

#5 DriverSetup(X64) — b4

Device Driver Install / UnlInstall

Select INF CH341SER.IHF w

| | WCH.CH
IHNSTALL
|__ USB-SERIAL CH34@

|__ e/20/219, 3.5.2019

UHINSTALL

HELP

DriverSetup *

o The drive is successfully Pre-installed in advance!

)

& mBlock 2*] —

mBlock #7 2&

mBlock2] X2t 2tk S &LICH
&3 TS 0AHS T HES sd T4 8.

T

<siz B

]

R
olo
>,
o
>,
=2
rjr
e
o

Sh=dloll gt Al7to] 2858 2 QIUHE 7FR]|AL 7|ehdvct,
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€ mBlock v5.3.5 - o X

Loading sounds

ch2at 72 sheio] Lho ™ mblock AxIeh Alego] gha gl ZQIuct

mBlock v53.5 -
& malock O X
makeblock [ mBlock ©. e . CRLLE
(=] OB play 24 v until done == ool
Audio
TRplay 2w
f= =
a LED
€8 start recording
[=:]
s

=t

03 =

[m:]
i ] o o N < play recording until done

Sensing

_ 8 play recording
P DU O - - <o |

EL

T3 play not for beat
P =
[CE0)] BA o5 piay snare v for @ED) beat

Al T8 increase audio speed by () %

T8 set audio speed to () %
® T8 audio speed
I 7 increase volume by @) %

ETR 8 sct volume to €D %

8 volume(3%)
T8 play buzzer at @) Hz for @@ se

T3 play buzzer at Hz
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Q@ Ezfol H3|

Arduino Uno € A1E85EL [+]5 22151 Arduino Uno E2[O|HE TR 2 Fhict

& mBlock v5.3.5 - O X

A7 20|z

Raspberry Pi Camera NovaPi . microbit

127k mBlock. 7R AL mBlock

=

Arduino Uno Arduino Mega2560 Arduino Micro Arduino Yun Arduino Leonardo

74T Abloci: TR R Abloci: 4T Avlock 74T Abloci: TR Aviock

22  OFFo|L 3t Hiof



& mBlock v5.3.5

=] 2lo|=2z|

Raspberry Pi Camera NovaPi MegaPi Pro 239 24 microbit
FHEE AL mBlock: TN AR malock TR AL mBlock TR m

Arduino Uneo Arduino Mega2560 Arduine Micro Arduino Leonarde

g T Ab

S mBlock LTI EAUAL.

T+

Ld-"
rd
o
[e]
)
4n
9
|-l"
i
|E
u
|4
)
og
o
>
%0
|-f'|
Jju
@
i)
i)
L
&
-

& mBlock v5.3.5

makeblock | mBlock ©. @2

[ ] oo CIX|E 3 97| 9 = Arduino C

cootg=am B @ ¢ 271

co 221 27| (P Ere 20000

ERER oo cixiz T @) sl 22 highv S

" o o *;-M

oo pwm = @ ol s @ = 13

A AZaI0|E i o=
: ERERCEY o EEESY o0 E
o e o
Cyberpi [cEC)
= L
|Arduino
ERS

Offo| k. gF &fof 23
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& mBlock v5.35 — o X

makeblock | mBlock ®, S B HH © Courses WAGH @ISHE .. . o) ofClEf
. =5 Arduino C
g M

</>

ol
=
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T
e
Im

ol=m= Q@
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CyberPi
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Chapter 2. C%10] 7|%

Chapter 3. MBlock 7|&
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Chapter 4. of5Fo|k 7|Z
1. 39 38

[1] Y 2 34

ZAFEle} obRol & USBE AZSHH AREONA AHESHE A7]17F USBE B8] E=iLtel ob:
o] USBE 55t E0171A obFo] ol o] FFHLIch

WPt 2t wy
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pinMode (F ¥ % ,0UTPUT);

[of]
‘ pinMode(13,0UTPUT); ‘

13702 37|15 Hull= 2 digitalWrite S AH§HITE.
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(3]

digitalWrite(ZW=, A3);
A%+ ONQ! 3200 1 B HIGH, off Y 3¢0ll= 0 E= LOWE AHSRIITL
G)
digitalWrite(13,1);
[44 n273]

void setup() {

pinMode(13,0UTPUT);
digitalWrite(13,1);

void loop() {

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

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

|£ =A% EHE TE NESE ME .

HE A || sketch

7] @4 m-

0=

ERkl

40
ogt

THT IR

£ 20| g4

>

HE(E)

D= I (=#)

5

d:\sketch\first €122 2 A5} &LIct. o)A &elste] B
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& first | 0FF0|= 1.6.9

oy B3 &FHN £ =852

first§

void setup() { 2
/¢ put wour setup code here, to run once:
pirtode13, 0UTPUT),
digitalllrite(13, HIGH): /¢ turn the LED on
t
void loop() {
A put wour main code here, to run repeatediy:
} W

nuine Una an COM1

] = | sketch [m] x
el = == =7 e
. o T B ¥ =p maTs- [y weE- fesa
B L Caeaw * £me oz - =3 e org
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CEEEE
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@ firstino | OF50| = 1.8.16 (Windows Store 1.8.51.0) — [m} *

og HE AHAN § EST

first.ino

void setup() { ~

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

dnde {13, OUTEUT) ;

1
void loop() {

/f{ put your main code here, to run repeatedly:
1

A4

chg shgio] LEOH 4340 2 obkolio] 2 £k § ZLIch, ofa Aol ol% ziglo] 3

Jol gictel FEElet Ralglolx | Epo] 2ol S0l ALt

& first | OFE0| = 169 - O ®

og BE 2HF E EST

void setup() {
A4 put your setup code here, to run once:
pinMode( 13, OUTPUT)
digitalllrite{13, HIGH): 4/ turn the LED on

void loop() {
A4 put vour main code here, to run repeatedly:l

b

o on COMS
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® LED ON/OFF
13102 |LED & A1 52 3o HEATE LEDE 7 30l 5 27} 2L 12 LEDE FJLich

[Sketch]
AFAIRONA A 7] Ft= delay() & S-S AHERILITE () SHoll S017H= £A1e] T+ milesecond

et 24 WA delay(1000)2 1 2 YLt

(3]
delay( 733X 7});

[of]

delay(5000);

T-'.o:]

rlo

LEDE 173
digitalWrite(13, LOW); E+ digitalWrite(13, 0);

Quiet
(44 Z273)
void setup() {

// put your setup code here, to run once:
pinMode(13,0UTPUT);
digitalWrite(13, HIGH); // turn the LED on
delay(5000); // wait for 5 second
digitalWrite(13, LOW); // turn the LED off
}

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

}
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[mblock]

5 2 73 AlI7HE Aofsts Holn2 [Flof] 220l glgvict, [Alel-1 2 7Iekel7)| 8 Toitt 3
A7HE 5 22 WA,
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@ ol(7h =L mtA Br=a7|
HWEE

F-tl2E 9. 12 7HATE 52 low R AR

[2E £5]
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@ LED AH

13TI02 |[EDEAL 1R T 1=

[Sketch]

EX L)

//File Name : ex002 blink ©01.ino
void setup() {

pinMode(13, OUTPUT);
}

void loop() {

int i;
for(i=0;i<5;i++){
digitalWrite(13, HIGH);
level)

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

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

// turn the LED on (HIGH is the voltage

delay(1000); // wait for a second
digitalWrite(13, LOW); // turn the LED off by making the voltage

LOW
delay(1000);

}

digitalWrite(13, LOW);

}

[mblock]
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[mblock]

9

[2E £5]

arduino Uno”Z} HX|™

A Hp=
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EpNE=!
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SA=

SR
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Cjx|2

CiX|E

high »
low »
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low »

low »

high v

o MHS|
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oz HHEs|

oz HHESL7|
o=z JFs|
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o2 MEs}|
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o=z dHs17|

Alsl ZF4} : https://www.youtube.com/watch?v=Yij4CKb5GxM&list=PLO0-

gQtm6gnGIIb5cssjOgouY kgEmyevNx&index=2
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(3] LED #7| 23817

Arduino Program

Arduino Program
MH==0H=
O = Er=E

T 255

set pwm pin EBY output as i
== @ 2t Hin2

St= g2
]

Offo|l gh &fof 49



2 3ojA Qle T)712] M2 FAE| Qlof, HES =21 47171

EUGEoRY
o] B7LIct wehA Hi%% =512 T

A HES DR B
% 72 ol cizhylel T ol

o} o] £]2 HE
717} .27 8t

[e]
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oj7]olA] AtR8He REE 15VEE $58] FTEEIE RE{olojo} FhLich Yt 2 ALgTHE 2]

FHEE P2t Aol H7] HE0 2 85K ghaLict

Al S} https://www.youtube.com/watch?v=i5Q7mmuoDa4&list=PL0-
gQtm6gnGI1Ib5cssjOg0uYkgEmyevNx&index=1

gl o2 7|5 2T el HES =21 LED7F AR, HECIM & & HH AR = T2
-

328 7ot g ¥ Wo 2 #2otw 2 T2 2 o guich

[Sketch]

// File Name : button_01.ino

void setup() {
// initialize digital pin 8 as an output.
pinMode(8, OUTPUT);

}
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// the loop function runs over and over again forever

void loop() {
digitalWrite(8, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

}

[mblock]

oo bxig # @ Hol 2 highv o= #HH)

BE 170 79 o }E St 81 Fofl AZ5H UHS T, LEDE 131 ol AZ5 81
ol 2T HES F 21 LED7H AR, 79 Tof| AZE HEZ F27 LED7H ARA| THE1 &
Alet,

71 5V TollA Eauiel ES 71XiA g ¥iTlat 79 To 2 Foj7iA| B2 & /JStH HES
2251 8 Hylnt 7 gigloll 17]7F E=iEoigch o1& ZRIsto

8 ¥ Tlofl 4717} ARI=H 13 F o2 ONS Bl

79 Tojl 14717F Z2I=H 13 ¥ T o 2 OFFE BHHH HuIth
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[Sketch]

[AA m23)

void setup() {

pinMode(7,INPUT);
pinMode (8, INPUT);

pinMode(13,0UTPUT);
digitalWrite(13,0);

void loop() {

=1

if(digitalRead(8)

digitalWrite(13,1);

delay(1000);

}

DA

digitalWrite(13,0);

delay(1000);

if(digitalRead(7)

}
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[Sketch]

if( (digitalRead(8)==1) & (status==0)){
digitalWrite(13,1);
status = 1;

if( (digitalRead(8)==1) & (status==1)){
digitalWrite(13,0);
status = 0;

ey

ijo

A|7] Yot T2 F2fo] Elx] greths e & 4 JAvct @

&

NS

%

S7Ho] 222 ofz k2 Alsjo] et

ZAHES F2d

if( (digitalRead(8)==1) & (status==0)){
digitalWrite(13,1);
status = 1;

o] ofz w2 A APELICH A HES £27 vl2 UH Al et ok AJZsg

xtato] 7] ofzdo]

if( (digitalRead(8)==1) & (status==1)){
digitalWrite(13,0);
status = 0;

}
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m2jo] A1) 2 styatus”} 0 .2 AAE] 1 ZA| HEL ©]7] o]Ho]

if( (digitalRead(8)==1) & (status==0)){
digitalWrite(13,1);
status = 1;

o] A T stuatus7h 1 0.2 AHE D, A HEL 17 ool E o] o] Aggct u}

2hA EAHES $HH 229 | ED7H A7)0 E 8 529 | ED7HARIA sHe Fo] Elx] L]

ch J2iB2 Alglo] BES £23 Wt A7 RHE T2 J=Y Alsgo] AT 7|ckaiof stojof Fh

Tt 224 delay(1000);2 F°1°F YTt

(24 z273)

int status = 0;

void setup(){
pinMode(8,INPUT);
pinMode(13,0UTPUT);

void loop(){

if( (digitalRead(8)==1) & (status==0)){
digitalWrite(13,1);
status = 1;
delay(1000);

}

if( (digitalRead(8)==1) & (status==1)){
digitalWrite(13,0);
status = 0;
delay(1000);

22 delay(1000)°12.2 FA HES F2 chg ThA] & ¥ -8 Ui Mol & 1 27} x]Ltof 2H5o]
Sl LEDE 7 £he 1 27} 5]7] 1ol g ¥ o %29 AxIx] gkt
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if( (digitalRead(8)==1) & (status==0)){

digitalWrite(13,1);
status = 1;
delay(1000);

}

if( (digitalRead(8)==1) & (status==1)){
digitalWrite(13,0);
status = 0;
delay(1000);

}

L ojx) 22 a2elld 2 71Xg Hshs 3% AAALS AFSHE Tt o] HHE 4 Y]

c},

if(digitalRead(8)==1){
status = (status==0) ? 1 : 0;
digitalWrite(13,status);
delay(1000);
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5. Al2|Y

Serial communication on pins TX/RX uses TTL logic levels (5V or 3.3V depending on the board). Don't connect these
pins directly to an RS232 serial port; they operate at +/- 12V and can damage your Arduino board.

Serial is used for communication between the Arduino board and a computer or other devices. All Arduino boards have
at least one serial port (also known as a UART or USART): Serial. It communicates on digital pins 0 (RX) and 1 (TX)
as well as with the computer via USB. Thus, if you use these functions, you cannot also use pins 0 and 1 for digital
input or output.

You can use the Arduino environment's built-in serial monitor to communicate with an Arduino board. Click the serial
monitor button in the toolbar and select the same baud rate used in the call to begin().

The Arduino Mega has three additional serial ports: Seriall on pins 19 (RX) and 18 (TX), Serial2 on pins 17 (RX) and
16 (TX), Serial3 on pins 15 (RX) and 14 (TX). To use these pins to communicate with your personal computer, you
will need an additional USB-to-serial adaptor, as they are not connected to the Mega's USB-to-serial adaptor. To use
them to communicate with an external TTL serial device, connect the TX pin to your device's RX pin, the RX to your

device's TX pin, and the ground of your Mega to your device's ground.

The Arduino Due has three additional 3.3V TTL serial ports: Seriall on pins 19 (RX) and 18 (TX); Serial2 on pins 17

(RX) and 16 (TX), Serial3 on pins 15 (RX) and 14 (TX). Pins 0 and 1 are also connected to the corresponding pins of

the ATmegal6U2 USB-to-TTL Serial chip, which is connected to the USB debug port. Additionally, there is a native
USB-serial port on the SAM3X chip, Serial USB'.

The Arduino Leonardo board uses Seriall to communicate via TTL (5V) serial on pins 0 (RX) and 1 (TX). Serial is
reserved for USB CDC communication. For more information, refer to the Leonardo getting started page and hardware

page.

Al21e 8%

Serial.begin(baud rate);

ol

Serial.begin(9600);

Azedol 22} £
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https://www.arduino.cc/en/Main/ArduinoBoardLeonardo
https://www.arduino.cc/en/Main/ArduinoBoardLeonardo

Serial.printin("2AtE€");

ofl)

Serial.println("LED O0ff");

Aol W4z 29

Serial.println(BH=%);

Serial.println(dice);
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#tdefine LED13 13

void setup() {
pinMode(LED13, OUTPUT);
Serial.begin(9600);

void loop() {

digitalWrite(LED13, HIGH);
Serial.println("LED On");
delay(3000);

digitalWrite(LED13, LOW);
Serial.println("LED Off");
delay(3000);

arduino multibyte serial example 1.pde

* SERIAL COM - HANDELING MULTIPLE BYTES inside ARDUINO - @1 _simple
version

* by beltran berrocal

%*

* this prog establishes a connection with the pc and waits for it to send
him

* 3 long string of characters like "hello Arduino!".

* Then Arduino informs the pc that it heard the whole sentence

*

* this is the first step for establishing sentence long conversations
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https://gist.github.com/fairchild/94327/2f51486f19d5eeb96dfc701c7f46821cdeac4e22#file-arduino_multibyte_serial_example_1-pde

between arduino and the pc.

* serialRead() reads one byte at a time from the serial buffer.

* so in order to print out the whole sentence at once

* (it is actually still printing one byte at a time but the pc will
receive it

* not interupted by newlLines or other printString inside you loop)
You must loop untill there are bytes in the serial buffer and

and print right away that byte you just read.

after that the loop can continue it's tasks.

*

*

*

*

created 15 Decembre 2005;
copyleft 2005 Progetto25zerol <http://www.progetto25zerol.com>

*

int serlIn; //var that will hold the bytes in read from the serialBuffer

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

//auto go_to_the_line function
//void printNewLine() {

// Serial.print(13, BYTE);

// Serial.print(10, BYTE);
/1}

void loop () {
//simple feedback from Arduino Serial.println("Hello World");

// only if there are bytes in the serial buffer execute the following
code
if(Serial.available()) {
//inform that Arduino heard you saying something
Serial.print("Arduino heard you say: ");
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//keep reading and printing from serial untill there are bytes in the
serial buffer
while (Serial.available()>0){
serIn = Serial.read(); //read Serial
Serial.print(serIn, BYTE); //prints the character just read

//the serial buffer is over just go to the line (or pass your
favorite stop char)
Serial.println();

//slows down the visualization in the terminal
delay(1000);

arduino_multibyte serial_example_2.pde
[F e
* SERIAL COM - HANDELING MULTIPLE BYTES inside ARDUINO - @1 _simple
version
* by beltran berrocal
k
* this prog establishes a connection with the pc and waits for it to send
him
* a long string of characters like "hello Arduino!".
* Then Arduino informs the pc that it heard the whole sentence
k
* this is the first step for establishing sentence long conversations
between arduino and the pc.
* serialRead() reads one byte at a time from the serial buffer.
* so in order to print out the whole sentence at once
* (it is actually still printing one byte at a time but the pc will
receive it
* not interupted by newlLines or other printString inside you loop)
* You must loop untill there are bytes in the serial buffer and
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* and print right away that byte you just read.
after that the loop can continue it's tasks.

*

*

created 15 Decembre 2005;
copyleft 2005 Progetto25zerol <http://www.progetto25zerol.com>

*

int serlIn; //var that will hold the bytes in read from the serialBuffer

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

//auto go_to_the_line function
//void printNewLine() {

// Serial.print(13, BYTE);

// Serial.print(10, BYTE);
/1%

void loop () {
//simple feedback from Arduino Serial.println("Hello World");

// only if there are bytes in the serial buffer execute the following
code
if(Serial.available()) {
//inform that Arduino heard you saying something
Serial.print("Arduino heard you say: ");

//keep reading and printing from serial untill there are bytes in the
serial buffer
while (Serial.available()>0){
serIn = Serial.read(); //read Serial
Serial.print(serIn, BYTE); //prints the character just read
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//the serial buffer is over just go to the line (or pass your
favorite stop char)
Serial.println();

//slows down the visualization in the terminal
delay(1000);
}

arduino_multibyte serial_example_3.cpp

* SERIAL COM - HANDELING MULTIPLE BYTES inside ARDUINO - @3_function
development

* by beltran berrocal

k

* this prog establishes a connection with the pc and waits for it to send
him

a long string of characters like "hello Arduino!".

Then Arduino informs the pc that it heard the whole sentence

*

*

*

the same as examlpe 02 but it deploys 2 reusable functions.

* for doing the same job.

* readSerialString() and printSerialString()

* the only problem is that they use global variables instead of getting
them passed

* as parameters. this means that in order to reuse this code you should
also copy

* the 4 variables instantiated at the beginning of the code.

* Another problem is that if you expect more than one string at a time
* you will have to duplicate and change names to all variables as well as
the functions.

* Next version should have the possibility to pass the array as a
parameter to the function.

k

* created 15 Decembre 2005;

* copyleft 2005 Progetto25zerol <http://www.progetto25zerol.com>
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int serln; // var that will hold the bytes-in read from the
serialBuffer
char serInString[100]; // array that will hold the different bytes
100=100characters;

// -> you must state how long the array will be
else it won't work.
int serInIndx = 0; // index of serInString[] in which to insert the
next incoming byte
int serQutIndx = 0; // index of the outgoing serInString[] array;

/*read a string from the serial and store it in an array
//you must supply the array variable and the index count
void readSerialString (char #*strArray, int indx) {
int sb; //declare local serial byte
before anything else
Serial.print("reading Serial String: ");
if(serialAvailable()) {
while (serialAvailable()){
sb = serialRead();
strArray[indx] = sb;

indx++;
serialWrite(sb);
}
3
Serial.println();
}
*/

//read a string from the serial and store it in an array

//this func uses globally set variable so it's not so reusable

//1 need to find the right syntax to be able to pass to the function 2
parameters:

// the stringArray and (eventually) the index count
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void readSerialString () {
int sb;
if(Serial.available()) {
//Serial.print("reading Serial String: "); //optional
confirmation
while (Serial.available()){
sb = Serial.read();
serInString[serInIndx] = sb;
serInIndx++;
//serialWrite(sb); //optional
confirmation

}
//Serial.println();

//print the string all in one time
//this func as well uses global variables
void printSerialString() {
if( serInIndx > 0) {
Serial.print("Arduino memorized that you said: ");
//1loop through all bytes in the array and print them out
for(serOQutIndx=0; serOutIndx < serInIndx; serOutIndx++) {
Serial.print( serInString[serOutIndx] ); //print out the
byte at the specified index
//serInString[serOutIndx] = ""; //optional: flush
out the content
}
//reset all the functions to be able to fill the string back with
content
serQutIndx = 0;
serInIndx = 0;
Serial.println();
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void setup() {
Serial.begin(9600);
Serial.println("Hello World");
3

void loop () {
//simple feedback from Arduino

//read the serial port and create a string out of what you read
//readSerialString(serInString, serInIndx);
readSerialString();

//do somenthing else perhaps wait for other data or read another Serial
string
Serial.println ("---------——-—- arduino is doing somenthing else ");

//try to print out collected information. it will do it only if there
actually is some info.

printSerialString();

//slows down the visualization in the terminal

delay(2000);
}
Al21ho]] <on’S Y=SHH 10 B Tof) AZE LED7F AR 2L Al2]Do] off S YAHSHH LED7T #A]
= o2 IHZ gHEo] B}t
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[pAzE 73]

#define LED10 10

void uf_ledOn(int delayTime);
void uf_led0ff(int delayTime);

void setup() {
pinMode(LED1@, OUTPUT);
Serial.begin(9600);

digitalWrite(10,0);
}

void loop() {
int i, j;
char inputChar[10];
int delayTimes=3000;
Serial.println("Hello 0JK");

for(i=0;i<10;i++){ //serial read
inputChar[i]=Serial.read();

{
Serial.println("turn on LED");

uf_ledOn(delayTimes);
}

{
Serial.println("turn off LED");

uf_ledOff(delayTimes);

if( inputChar[@]=="0"' && 1inputChar[1l]=='n" )

if( inputChar[@]::'o' && inputChar[l]::'f' 88
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} // End of void loo()

void uf_ledOn(int delayTime){
digitalWrite(LED10,HIGH);
delay(delayTime);

}

void uf_led0ff(int delayTime){
digitalWrite(LED10,LO0W);
delay(delayTime);

3
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//File Name: ex@18 Piezo 02.ino
void setup() {

pinMode(13,0UTPUT);
digitalWrite(13, HIGH); // turn the LED on
delay(1000); // wait for 1 second
digitalWrite(13, LOW); // turn the LED off }

}

void loop() {
offo|L 3t Bhof 79
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[mblock]

ol 2 highv O= MY

lowe ©= AFEE}7|

139 To2 HEE o Tolz Auslold 1 2 59t A2]bitn 42]8 1, chA 3 2 Fof
12 59k A2]7}Lh Eato] gEEld| T2 1ejgistel Al

(44 z273)
//File Name: ex020_Piezo_04.ino
void setup() {

pinMode(13,0UTPUT);

}

void loop() {
digitalWrite(13, HIGH); // turn the LED on
delay(1000); // wait for 1 second
digitalWrite(13, LOW); // turn the LED off }
delay(3000);

}
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[mblock]

[2E

highv O dXs}7|

=4 lowv ©O=F MEE}7|

-
20382 2Hxsto] BAIt

[Sketch]
(44 2273

1 25t BA7} 222 WA= 7L 3805k, 052 £ 2A7} 222 WA AL 5EstE T
=

//File Name: ex@21_Piezo ©5.ino
int longNum=3;

int longTime=1;

int shortNum=5;

double shortTime=0.5;

int i;

void setup() {
pinMode(13,0UTPUT);
for(i=1;i<=longNum;i++)
{
digitalWrite(13,HIGH);
delay(longTime*1000) ;
digitalWrite(13,L0W);
delay(longTime*1000) ;
}
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for(i=1;i<=shortNum;i++)
{
digitalWrite(13,HIGH);
delay(shortTimex1000) ;
digitalWrite(13,LO0W);
delay(shortTimex1000) ;
}
}
void loop() {
}

[mblock]

(2c £8)
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arduino UnoZt XM
longNum v S(5) e 2L g) 4857
longTime v S(3) o F(oz) 4857
shortNum v 2(Z) @) 2(2=) 2Hs17|
shortTime v 2(3) () 2(c=z) 2=ty
longNum  § BF=517|
oo X2 ® @) 2ol 22 highv o2 HHs}7|

longTime Z Z|C}2|7|

oo X2 @) @0l 22 lowv O HH}I|

longTime % Z|C}2|7|

oo CXx|2 H highv ©2 3517
shortTime Z 7|C}2|7]
oo X2 ® @) @l 23 lowv o= HH|

shortTime & 7|C}2|7]

[AA m2T3Y]

//int melody[]={262, 294, 330, 349, 392, 440, 440, 494, 523};
int melody[]={523, 587, 659, 740, 784, 831, 880, 988,1047};
void setup() {

for (int i=0;i<8;i++){
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tone(13, melody[i], 250);
delay(400);
noTone(13);

void loop() {
// put your main code here, to run repeatedly:
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(44 Z273)

int val = 0; [IMMEHEZ HE Hp

void setup() {
pinMode(13, OUTPUT); //H|O|2EA &M
pinMode (AQ, INPUT); //EEEMRAAE QASAMA
Serial.begin(9600); [/ A2 2L E]
}

H= 2o
M
23

void loop() {

val = analogRead(AQ); //EZEEMIAEOA 7S A2

Serial.println(val); /IZREEMAAE UHZ AZ[EE2LIHE &3

if(val >= 800) [/EZEEMAAE 2{7t0| 1000 0| &0|H
BEEP M3, StZof iz} AASH oz AT

{

digitalWrite(13,HIGH); //m|0|=X £ A BEEP

telse{

digitalWrite(13,LOW); //L|Q| =& H A OFF

}

delay(500);

Offo| . g &fof 87
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[1] ‘8|

[ﬁikll

o

é random(max)

| random(min, max)

Parameters
min - lower bound of the random value, inclusive (optional)

max - upper bound of the random value, exclusive

Returns

a random number between min and max-1 (long)

10114 100 7Hx]9] 2tAS b A

random(100)+1;

5 0l 70 7] A% Lh4 A

random(5, 70)+1;

randomSeed(seed)

Description

randomSeed() initializes the pseudo-random number generator, causing it to start at an arbitrary
point in its random sequence.
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o) 101 9 7Hlo] 148 0y

randomSeed(AQ) ;

random(9)+1;

EX L)

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

}

void loop() {
int randomNumber;
randomSeed(analogRead(AQ));
randomNumber=random(9)+1;
Serial.print1ln(randomNumber);
delay(1000);
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#define LED13 13
#define LED12 12
#define LED11 11
#define LED10 10
#define LED9 9
#define LED8 8

int delayTime=1000;
int dice;

void led_01();

void led_02();

void led_03();

void led_04();

void led 05();

void led 06();

void setup() {
pinMode(LED13, OUTPUT);
pinMode(LED12, OUTPUT);
pinMode(LED11, OUTPUT);
pinMode(LED10, OUTPUT);
pinMode(LED9, OUTPUT);
pinMode(LED8, OUTPUT);

pinMode (4, INPUT);

randomSeed(analogRead(A2));

Serial.begin(9600);
}

void loop() {
if (digitalRead(4)==1) {
dice=random(6)+1;
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void led 01(){

Serial.print("Dice Number =");

Serial.println(dice);

switch(dice){
case 1: led 01(); break;

case
case
case
case
case

: led_02(); break;
: led 03(); break;
: led 04(); break;
: led_05(); break;
: led_06(); break;

default: led off(); break;

}

delay(delayTime);

led _off();

delay(delayTime);
}// End of if (digitalRead(4)==1)
} // End of void loop()

digitalWrite(LED13, HIGH);

}

void led_02(){

digitalWrite(LED13, HIGH);
digitalWrite(LED12, HIGH);

}

void led_03(){

digitalWrite(LED13, HIGH);
digitalWrite(LED12, HIGH);
digitalWrite(LED11, HIGH);

}

void led 04(){

digitalWrite(LED13, HIGH);
digitalWrite(LED12, HIGH);
digitalWrite(LED11, HIGH);

94
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digitalWrite(LED10,
}

void led 05(){
digitalWrite(LED13,
digitalWrite(LED12,
digitalWrite(LED11,
digitalWrite(LED10,

HIGH);

HIGH);
HIGH);
HIGH);
HIGH);

digitalWrite(LED9, HIGH);

void led 06(){
digitalWrite(LED13,
digitalWrite(LED12,
digitalWrite(LED11,
digitalWrite(LED10,

HIGH);
HIGH);
HIGH);
HIGH);

digitalWrite(LED9, HIGH);
digitalWrite(LED8, HIGH);

void led off(){
digitalWrite(LED13,
digitalWrite(LED12,
digitalWrite(LED11,
digitalWrite(LED10,

LOW);
LOW);
LOW);
LOW);

digitalWrite(LED9, LOW);
digitalWrite(LED8, LOW);

9. LCD
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‘ D0-D7 (data pins) b\“o P
I
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] olg 15 |2

1 Vss GND ov

2 Vce 5V 5V

3 Vo walo|E 4| 23 3Ate| Aopr| A4

4 RS Register Select e 0, HlojE : 1
5 RW Read / Write Read:1, Write : 0
6 E Enable

7 | Data Bit 0(DBO) eI

8 | DataBit1(DB1) Hlo|g| Y=

9 | DataBit 2(DB2) eI

10 | Data Bit 3(DB3) eI

11 | Data Bit 4DB4) clo|e] Y&

12 | Data Bit 5(DB5) eI

13 | Data Bit 6(DB6) Hlolg el&

14 | Data Bit 7(DB7) eI

15 A(Anode) LED Ha}o|E + MY 5V

16 K(Cathod) LED tHzto|E . Mg ov

pin 2 VecE A717F &3] E917FL pin 1 Vss& 717t &3] L2t Th2hbA Vees 5voll A5k
Vsst GNDOll A7Zgtet,

@ =% 4%

pin 3 Vo= 27} 42 WA P2 Aol Y2 2Rt e AFstel Wl 2ustne

271 2 715 517] Qe Ao M3 ARt Aol o17] SleiME 2 AigS AT

E e W

98  OfLo|L 3t Hiof



pin 4 RS+ LCD ol Ql= #174 37te] o 3ofl A3 AR E Ad=giet,

pin 5 RW LCDOIIA glol & 7] & ARANE ZA T 0 22 25 2rf= ofojsi 1 2
275t 9ol 2the 7S 2lviRiet.

—
st ofy

pin 6 Ex= LCDOl Z12 & 4 U=F T AU Y AJRE 23,

Hlolele] P&
pin 7 ~ pin 14 = Slo|El S A2 &% o LG5t Tolct,

u_llla}o]g Z]2]

pin 15 = Hi2}o]E + Z oD 2 5vof] AZA5HAL pin 16 2 Hi2lo]E _ HYoln 2 GNDoll AZEEt
T},

[4] LCD 43|

LCDE st chg J3le) en2 slof gict,
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o] BEg oiPA| AEY A U7t uhelsict, ohe 1Yk 2L P4she Tl 25 9l
JE nEo2 Ishy

4

=S 2] 7“* 16E et o2 &

213} 7¢o] Lcpoll Zol7t &L 1
A3 A| stodof Gic}

o R
=

LCD 2t&

zt2 2 2138 o (x,y) 2012 LCDE tFt7tRlo|ch, 2B EH 0 2 2ol A 4 ALH L
715He Solct,

ra H



0,0) | (1,0) | 20) | (3.0) | (40) | (50) | (6,0) | (7,0) | (8,0) | (9,0) | (10,0)|(11,0)|(12,0) | (13,0) | (14,0) | (15,0)
©01)|@11)|@1) |G| &Y | GLY |G | (71) |61 | (91 |(101)|(11,1)|(12,1) | (13,1) | (14,1) | (151)

oJA] LcDOll Y& «“Oh Jackwan” =il Zo{Bz}

1.LCD &2t
LCDE BT H Ef-j BL g-¢0f 7].2T},

I R T e w e

L}

L O I I O A O A
L I I I I B T A I A

LCDoll Y& 235171 21814 pinl VssE GNDOIl pin2 & 5Vvoll AZ3gtc] dizfo]E YU S AHE

317] Pt o}Folk H EoflA 21 AZsto| & EjX|qt Hialo] E Y2 AFEsloof 5tD 2 5y,

GNDZ} 2 7i7} @ 3}c}, uletr

BT HE 7] o2kl 4+ 71 @7t A 2 A}§5te] 5vE 71 Tk +of] A7t GNDE H7H A

-of] A7 ot 71 mhAY o} wh7E AR of|A] L cDoll GZE]o] Ql= Bt H Eof AZgIL
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[F9)!]
BaC BEof gl 7

| -
W7k Mo| 1 Ch2 2L B Zo| W7Holct

| It 71 70| 9J[of Zofsfoiof Ghct, HA|C HE L 3t 22 P Zol

[ [ —

& oW @ @ @ @ @ @ @ @ @ @ TEEL R @ @ @ @ @ & @

- - o oo ow oW o owowow - ow oW oW - o ow oW o oW oW - .
- ow ow R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
- ow o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
& & @ O O O O O O O O O O O O O O O O
& @ @ @ @ @ @ @ R R R R R R R R R W R R R R R R R W W R R R R R R oWoE oW oE W
& & & @ O O O O O O O I A O O O O
Y O O O O O O O

@R R W R W W W W W W W W W W OE W W W E R OE R R R R W OE ® ® ® E E o E oW W oW W W
O O T O
@R R R OE R OR R R R R R R R R R R R R E R R R E R RO R R R R REE R R
oo ow R W

3. Wjzto] £ Y

=

bl

STH A )

wiz}o] E ¢

) B )

zd
20 w7h o] AR

3171 218041 pin 15 AS 701 E7H +ll pin 16 K& 7] TEHY _ of] JZgIc}
P F7toll 1IKQ XS £t
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- . - o ow oW oW -
- o o 'l-'l-'l-'l-'l--l-'l-'l-'l-'l-'l-'l-'l-I O O O I T O O O O Y
- O B B I O O A I B By
- oo CECIC I B B e I T T T T I Y
- o w oW O I T T T T I Iy
- o w oW O I T T T T I Iy
- o ow W @ @ @ owow oW W O O O O O O O O O
T @@ owowow o ow W I O I O I T O O O Y
. @ @ oE oE ow ow w W I O I I Iy
I I I I I I I T T T T
- o owowow oW

4. Read/Write 3%

LcDell Hl°lE & WriteStooF StB2 Write 3t2 0 2.2 AdAstofof gitt 0 -2 AA3H7] fIsiA =
GND°ll dZstojoF stz

pin 5 EE 71 THEHY -of] @ZgIct,
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P s s e e wEEEw wowow

-

- ow ow - ow ow oW - oo ow oW -
- & & & R R W il |

@ @ @ @ @ ® T oW

- o - o o -|--|--|--|--|--|--l--l--|-|-|- O O R I
- o o - o ow R B T O I I

- o o - . R B T O I I
- o ow oW - . - owow oW R owomomow - T O I I
- ow oW - - - ow R R R owomomow - T I I
T & @ I I O O O I I Y

R R R R R R R R R R R R R EEE R R R R R EE R R R R EEE R R w
e R R B R R R R R R R R R R R EE R R R R EE AR R R R EEoE R E R oW w
R R R R R R R E R R R R EE R E R R R EE R R R R R EE R R w
“ e e e oo ow

T o oW
C - o

5. 27t F & (deto] E Bl7)) A
22HE oL & A5 B AR E BHTE 2xe] 2 & %5

Vo] S HE & st Het, Aol Whe +2 23|
5HA] 4A517] Qs = AL 71 U] A Adstejol o2 GNDO)

pin 3 VoE F3tll 1IKQ A2 7L 7 =iz -of] A2t

.

2 pin 3 Vo°IE£ pin 3
S5 Asizich 7H 2

1245k Eick, oA

m
AL
)
L

9, n'.r
ilo
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P | am e wsawEE wowow
- ow s e e s wsEwEw wowow

& & @ W - I I B T O O
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CECY - R - I I T I N O O
Y - R - I I T I N O O
Y Eo 'I'I-'I'I-I'I'I'I'IE I I I T T T A T T N N O

@ @ @ @ @ R ® B B R B W W W W W W R R W R R R R R E ® E E R R R R R R R W
I I I S A A
@ R R o W R W W W W W W W W W W W W W W E R R R R R R W OE® ® ® o ® E E W EoE R R W
- ow ow ow W

oW T
o T

6. Enable &% 474

pin 6 Ex LCDAM 8.5 ZA3tct, off o3l 7150] WAzt o 28 71 £ & QIRIRE AJAH] 2
AAE 2|2 o}7]2] I3HA LCD7t GZEI0] Jluizt: L ool whabA] Abgsta QF shal g 75t
o] Atg5t= 7o) HIEAIstR 2 o]7] 7]+50] 9lojof gttt f2]= 7oA LCDE T3] AHEstE
2 Enable2 d%8toF BT}, EnableE £9517] #I8HA= pin 6 EOl BAE ook it} ThapA
Ao|7Hs§E oF R0l E Eo] Flof) Atk gttt LCDE 2713} & wholl o] -2 2|%gsto{of gt
th A7]olM & oFFole HE 11 H-Z AMESH AZSY T2 oA = ofFolk: 11 ¥ T2 A
8519 enable?tth= 7S 21%5Ho{of giet,

pin 6 EE °oFFolk ¥ 11 of @S]
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7. SR AE] ME=R

pin 4 RSQ] ztol 0 o]H o] 1 o]H Hlojejo|ct, o] 712 o}fo|k TojlA] 21 Hifjo} stn 2
offolk T 2 shtE 2Rt 7ol E 12 ¥ TS ARSIt

pin 4 RSE o5l 1 12 ofl AZFIc},
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8. dlolE W& A 72

o =2

HE Hlojel & 13- i DB4, DB5, DB6, DB7 = AH8-SIE 2 pin 11 DB4 & ©FFolk 2 ¥ o],
olFo]k 31 Fof| pin 13 DB6 = °FF0lk 4 ¥ oll, pin 14 DB7 & °F5°lkx 5

pin 12 DB5 &
HH Tlof] Zz} AZZIC]
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LiquidCrystal lcd(RS,Enable,DB4,DB5,DB6,DB7);
ex) LiquidCrystal lcd(12,11,2,3,4,5);

Icd.begin(column , row); AH3E ZHL P +& 2|

ex) lcd.begin(16,2);

Icd.clear(); LCDE A2t}

led.print("String xx"); LCDOll 221g-& £33t}

ex) lcd.print("Oh Jaekwan™);

#include<LiquidCrystal.h>
LiquidCrystal lcd(12,11,2,3,4,5);
void setup() {

lcd.begin(16,2);
}

void loop() {
// put your main code here, to run repeatedly:
led.clear();
lcd.print("0Oh Jaekwan");
delay(1000);
}
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fincludes LiauidCrystal .h=
LiguidCrvstal 1cd(13,12,11,10,9,8); SOINITIALIZ ING LCD 1N 4-BIT MODE
char c[15]={"USMaN AL1 BUTT"};
string s.
void setupl)
{
led. beginl16 , 20,
led.clear();
i
void loop()
{
int 0L, k=0, 1=0;
led.clear();
lcd. setCursor(0,0);
led . print{"Moving Text! 11"},
delay 10007 ;
for(i=14;i==0;i—)
1
k=0,
for(j=i;i<=13;]j++)
{
led. setCursor(j,1);
led.print(clk]);

delay(300;
k++;
ifli==0 && j==13)
goto vz, AANF string reaches the first matrix drop each character one by one
/s it feels that the string is terminating
i
i
YT

ifli==0 && i==13)
{
whilelk!=0)
1
led. setCursor{0,1);
for(i=k; i==2;i--)
1
[=15-1:
led.print(cl11);
delayw(90)
ki
led . setCursar(0,0);
led.clear();
led. print("Moving Text!!!I");
k=
i
I
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2R & KA (HEE Sensor, Photo Resistor)3h #¢12] 81715 ZAR|5t= AlAJu|ct 412 grom wjBoj
2210 27 Aot A = go) fgt= FH B E 7HR]= A2HE ARGRITH 3P HEF(Cds)
£ A2 AMESH7] T 200 Cds A=t = EELIT)

LED A3 3mm, 5mm, 12mm 5 TR R EAIME YZ0| #{gfo o 2 297} ul o z{g}o|
Qileﬂﬂﬁ$%ﬁﬂﬂﬂ77bk}%ﬂﬂ%EHMUFV*ﬂiﬁﬁ°Zﬂ%ﬁﬂ%i
TAINE Bhe o 2224 xigto] Z+AsICtT 7191510 ot #{glo] ZHASICHE e AHE
gFo] Z71gtrt= Zio|1 Aglo] F71gtch= 2 M B0l ZhAgtE 2L on|ghct,

- 21

meb 2 EAE Bhe el s A Jﬂ%}ﬂlﬁ$°ﬂﬂﬂﬁdﬁ%ﬂ§iﬁuq
or
2

]
3:9.
o>
L
ﬁ..
oy
)
o=
2
>
oo
Clr
ﬂ..

0 2‘ J|)l

rrorjr P

analogRead ©]1 analogRead?] 2|47 0 0]

A BA
analogReadztel 0 °l 717k oJF 1 102301 77t gith= A2 4 &+ %1‘:}.

ZEXM Zf2Igko] o off 7b7t2H ofF1 1023 of 717 EaLIct.

(1] 2& F%]

ZENIMZ 2910) o] kg RIste] EAISt] BAILH
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SEBamE £ =
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S

R|stofol et

R

HAFA] to] ALl 2 £7F 10 D|RHO 2 LEQ T AlAfe] @ B&ton 2 MM S

[Sketch]

(44 z273)

//File Name: ex@21_photoResistorol
void setup() {

void loop() {
int photoValue;
photoValue=analogRead(AQ);
Serial.begin(9600);
Serial.print("Light Value (min: @, max: 1023)=");
Serial.println(photoValue);
delay(1000);
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Crdrme YaTAaTTmTTTT L s Toeay | s P |
Light Yalue (min: 0, max: 1023)=141
Light Yalue (min: 0, max: 1023)=143
Light Yalue (min: 0, max: 1023)=146
Light Yalue (min: 0, max: 1023)=148
Light Yalue (min: 0, max: 1023)=150
Light Yalue (min: 0, max: 1023)=152
Light Yalue (min: O, max: 1023)=154
Light Yalue (min: 0, max: 1023)=154
Light Yalue (min: 0O, max: 1023)=153
Light Yalue (min: 0, max: 1023)=151
Light Yalue (min: 0, max: 1023)=149
Light Yalue (min: 0, max: 1023)=385
Light Yalue (min: 0, max: 1023)=411
AE A3E line ending 21 - | (9500 ECSHI0IE
) )
[mblock]
[ZE 5]
A

arduino Uno”Z} HX|™
A% BHE517|

inv 2(8) oootzzin U @) ¢ A7 2Ee=) 2T

o Y=L BC HAIX 2U7| 202 (in

AZAO|E
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o U=C B HAXIS 44

BN message

A% =91

photo v S(5) o U=C 2E HAA| U 2EeE)4H™l|
e <f() photo

HA =

2(8) 29|

—

4o
i
=
et

ZZ7}o] 300 oA uj

2 &3f0] 300 0|2 o

[2] 2§ =29

g 2L

T8 oy 20|

Zmo] £0jQ 7 uhom zmo| Ax| Ax|Quct I Yalt ARAl 7ith
QUIct, 25 4142 29 w18 2leted w717} ofdl gt elgtold 250l Ax1, 1 gt olifold
2odo] AR A sHH LIk,
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Z o] 300 ofAHY f ZE7fo| 300 O+ wh
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EEEAEE e
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https://www.youtube.com/watch?v=ts9tArNSmqQ&list=PL0-

A s
gOtm6agnGlIb5cssjOgOuY kgEmyevNx&index=3
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Ao chgat P,

LM35 = (5.0 * reading * 100.0) / 1024.0;
TMP36 = (((reading * 5.0) / 1024.0) - 0.5) * 100

LM35 AlM+= 00¢~100°C7HA] &7 7H5 8t 23 HY2 0V ~ 1 VoItt & 00 collM= ovE &
Ht2 1000coNME 1VE 23T 1°0¢ T 0.01vE 23R 2 L M35 AIM7H0.25vE 233t
oH 250 colTt. mEkA LM35 AllMolle E23E]= LS 27481 947100 100 & JoiA 2=2 ¥
ghot Ect,

i r

I19-

25 = e+ 100

T2t Aol A £3E]= 2he Z9Fo]R]Tt analogRead B2 S31A 9= 282 0~ 1023 A £}
ojct mhatA 23E])= XS 0~1023 £ALR QlojA] o]2 Qo 2 Hgkel Ch thA] 2= 2 Wt
Stojof 3ict,

analogRead &t — 1Y —» 2k

analogRead() ©ll Tt Arduino Reference® EH analogRead() = 0VZ ™ 0 & 5v¥ o 1023 &
233t analogRead #tel 0°1H ov7H obd 22 AT o 2 50|12 3 analogRead #t°l 1023 ©I
o 57} opt2 7 Qim0 2 Eojert: AL 9 4 9)c}

$2|e] R Y2 258 Hest= Zlo|oh o J7loM B 4 1= AXF analogRead= 5V
£ 71202 g8 9l2 Zoln2 | M35 7t 2]t &39I 1vE &332tk analogRead2 1023/5
o] Zr& Al Elct 23|82 | M35 & AHESHE 7 2oll= analogRead?] 2]5H%E 1023 & 471 #1380
5 & J5tofof gt
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LM 35
J, output Volts : 0 ~ 1

23 1023
5

0 1

=

output Volts : 0 ~ 5

“ '

reading Value

LA

analogRead 3ol 5 & 33t B2 1023 ¥ o LM35 = 1v7F It 22|82 analogRead 2ol 5
£ 33 e HYgo 2 vi17] QIsiM = analogRead 7Ol 5 & 23 212 1024 2 LHeo] 30 &
c}, eiuFalH el -2 1 0] analogRead %42l -2 1024 ©]7] wf2o]ct,

Y

% = 5 * analogRead &} / 1024

oA YL &= 2 Hfo] H2} | M359ME &&= HY *1000]B2

2% =% *100 = 5 * analogRead %% / 1024 * 100
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oIt o] Alg 7HcHs] Helstw

2% = (5*analogRead %t *100) / 1024

7 et

#define LM35 A0

int reading = 0;
float temperature = 0;

void setup() {

void loop() {
reading = analogRead(LM35);
temperature = ( 5.0 *reading * 100.0) / 1024.0;

Serial.begin(9600);
Serial.print("LM35 = ");
Serial.println(temperature);
delay(1000);
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12. LCDO| 2 HEA|

#include<LiquidCrystal.h>
#define LM35 AQ

int val = 0;

float temp = 0;
LiquidCrystal 1lcd(12,11,2,3,4,5);
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void setup() {
lcd.begin(16,2);

void loop() {
// put your main code here, to run repeatedly:
val = analogRead(LM35);
celsius = val * 0.48876; //(5.0 * reading * 100.0) / 1024.0; 2z} Y.
Serial.begin(9600);
Serial.print("LM35 = ");
Serial.print(celsius);
Serial.println("C");
delay(1000);
lcd.clear();
led.print(celsius);

delay(1000);

#include<LiquidCrystal.h>
#define LM35 A@

int reading = 0;
float temperature = 0;
LiquidCrystal 1cd(12,11,2,3,4,5);

void setup() {
lcd.begin(16,2);

void loop() {
reading = analogRead(LM35);
temperature = 5 *reading * 100 / 1024;
Serial.begin(9600);
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Serial.print("LM35 = ");
Serial.println(temperature);
delay(1000);

Arduino Reference

analogRead()
Description

Reads the value from the specified analog pin. The Arduino board contains a 6 channel (8
channels on the Mini and Nano, 16 on the Mega), 10-bit analog to digital converter. This means
that it will map input voltages between 0 and 5 volts into integer values between 0 and 1023. This
yields a resolution between readings of: 5 volts / 1024 units or, .0049 volts (4.9 mV) per unit. The
input range and resolution can be changed using analogReference().

http://playground.arduino.cc/

The LM35 is a common TO-92 temperature sensor. It is often used with the equation
temp = (5.0 * analogRead(tempPin) * 100.0) / 1024;

However, this does not yield high resolution. This can easily be avoided, however. The LM35only
produces voltages from 0 to +1V. The ADC uses 5V as the highest possible value. This is wasting
80% of the possible range. If you change aRef to 1.1V, you will get almost the highest resolution
possible.

The original equation came from taking the reading, finding what percentage of the range (1024)
it is, multiplying that by the range itself(aRef, or 5000 mV), and dividing by ten (10 mV per
degree Celcius, according to the datasheet:http://www.ti.com/lit/ds/symlink/Im35.pdf

However, if you use 1.1V as aRef, the equation changes entirely. If you divide 1.1V over 1024,
each step up in the analog reading is equal to approximately 0.001074V = 1.0742 mV. If 10mV
is equal to 1 degree Celcius, 10 / 1.0742 = ~9.31. So, for every change of 9.31 in the analog
reading, there is one degree of temperature change.

To change aRef to 1.1V, you use the command "analogReference(INTERNAL);"
Here's an example sketch using 1.1 as aRef:

float tempC,;
126 OfFo|L ot Hfof


http://analogreference.html/
http://www.ti.com/lit/ds/symlink/lm35.pdf

int
int

void

{
analogReference(INTERNAL);

Serial.begin(9600);
}

void

{

reading

tempC =
Serial.printIn(tempC);
delay(1000);

}

void

{

int

float

float
Serial.print(celsius);
Serial.print("

millivolts=

Serial.print((celsius
Serial.printIn(*
delay(1000);

}

tempPin

reading

rawvoltage=
(rawvoltage/1024.0)
celsius=

degrees

. 9)/5
degrees

reading;
= 0,

setup()

loop()

analogRead(tempPin);
/ 9.31;

loop()
analogRead(outputpin);
*

5000;
millivolts/10;

Celsius, ");

+ 32);
Fahrenheit");

T
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Arduino

o]& = 2 12fYys}7] QIshA= DHT11 2lolBaja] & Adx]stojof §ict,

DHT11.zip= tHRIOA

T o

A7) Bl — A7) _elolmaje] E3e}7] . zip 2toluaix] 27tg 32jste] 271gict
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@D sketch_novida | Ot 0| 1.84 - O

o BE 2AN E =82

SOI/AmY Ctrl+R
szc Ctrl+U
sketch_r S2IME 0|25 AZE Ctrl+Shift=U
o #include | FEHQIEl HIO|H 2| LHELHT| Ctrl+AltsS
i #define di
‘ A EG 20|7) Ctrl+K
B e ot 210|282 ZT5H| : SHO|E8{E| 2.

it ZIP 20| =2842) 27}
Arduino 2H0|E2{E|
Bridge

EEPROM

Esplora

Ethernet

Firmata

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

SD

SPI

Servo
SoftwareSerial
SpacebrewYun
Temboo

Wire

Recommended 20| 2842

Adafruit Circuit Playground
Contributed 2t0| 2 2{2|
DHT
GSM
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++ dhtcpp
[ dhth

£4 » Arduino » libraries » DHT

~

ST LR
2017-11-14 2% _
2017-11-14 23 _

v | DHT &4

- 27|
C++ Source 3KB
C/C++ Header 1KB
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oA 22272 3 BAt,

sloluejz]7} "dhth"2 Eloj Yonz

#include "dht.h" & AF&3HY includedteioF g},

#include "dht.h"
dht DHT;
void setup(){
Serial.begin(9600);
delay(500); //Delay to let system boot

Serial.println("DHT11 Humidity & temperature Sensor\n");
delay(1000); //Wait before accessing Sensor

}//end "setup()"

void loop(){
DHT.read11(AQ);
Serial.print("Current humidity = ");
Serial.print(DHT.humidity);
Serial.print("% ");
Serial.print("temperature = ");
Serial.print(DHT.temperature);
Serial.println(" C ");

delay(5000); //Wait 5 seconds before accessing sensor again.

// Fastest should be once every two seconds.

}// end loop()
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&9 COMS (Arduino/Genuine Uno)

X

[
[

Current humidity = 28.008
Current humidity = 28.00%
Current humidity = 95.00%
Current humidity = 95,008

temperature = 25,00C
temperature = 25,000
temperature = 23,000
temperature = 30.00C

M A= ~38

line ending 212

~ | 59600 EEHO0IE

//

// FILE: dht.h

// VERSION: 0.1.00

// PURPOSE: DHT Temperature & Humidity Sensor library
//

// URL: http://arduino.cc/playground/Main/DHTLib
//

// HISTORY:

// see dht.cpp file

//

#ifndef dht_h
#define dht_h

for Arduino

Off0| . gt &0
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#if ARDUINO >= 100
#include "Arduino.h"
#else

#include "WProgram.h"
#endif

#define DHT_LIB_VERSION "0.1.00"

class dht
{
public:
int read11(uint8_t pin);
int read22(uint8_t pin);
double humidity;
double temperature;

private:
uint8_t bits[5]; // buffer to receive data
int read(uint8_t pin);

¥

#endif

//

// END OF FILE

// FILE: dht22.cpp

// VERSION: 0.1.00

// PURPOSE: DHT22 Temperature & Humidity Sensor library for Arduino
//

// DATASHEET:

//

// HISTORY:

// 0.1.0 by Rob Tillaart (01/04/2011)

// inspired by DHT11 library

//
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#tinclude "dht.h"

#define TIMEOUT 10000

vy,
//

// PUBLIC

/]

// return values:
// 0 : 0K
// -1 : checksum error
// -2 : timeout
int dht::read11(uint8_t pin)
{
// READ VALUES
int rv = read(pin);
if (rv != 0) return rv;

// CONVERT AND STORE
bits[@]; // bit[1] == 0;
bits[2]; // bits[3] == 0;

humidity

temperature

// TEST CHECKSUM
uint8_t sum = bits[@] + bits[2]; // bits[1] && bits[3] both 0
if (bits[4] !'= sum) return -1;

return 0;

// return values:

// 0@ : 0K

// -1 : checksum error

// -2 : timeout

int dht::read22(uint8_t pin)
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// READ VALUES
int rv = read(pin);
if (rv != @) return rv;

// CONVERT AND STORE
humidity = word(bits[@], bits[1]) * 0.1;

int sign = 1;
if (bits[2] & 0x8@) // negative temperature
{
bits[2] = bits[2] & 0Ox7F;
sign = -1;
}
temperature = sign * word(bits[2], bits[3]) * 0.1;

// TEST CHECKSUM
uint8 t sum = bits[@] + bits[1] + bits[2] + bits[3];
if (bits[4] != sum) return -1;

return 0;

HITTTTTTTET LT i i rriiiririiiiliig
/]

// PRIVATE

/1

// return values:

// @ : 0K

// -2 : timeout

int dht::read(uint8_t pin)

{

// INIT BUFFERVAR TO RECEIVE DATA
uint8_t cnt = 7;
uint8_ t idx = 0;
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// EMPTY BUFFER
for (int i=0; i< 5; i++) bits[i] = 0;

// REQUEST SAMPLE
pinMode(pin, OUTPUT);
digitalWrite(pin, LOW);
delay(20);
digitalWrite(pin, HIGH);
delayMicroseconds(40);
pinMode(pin, INPUT);

// GET ACKNOWLEDGE or TIMEOUT
unsigned int loopCnt = TIMEOUT;
while(digitalRead(pin) == LOW)

if (loopCnt-- == @) return -2;

loopCnt = TIMEOUT;
while(digitalRead(pin) == HIGH)
if (loopCnt-- == @) return -2;

// READ THE OUTPUT - 4@ BITS => 5 BYTES
for (int i=0; i<40; i++)
{
loopCnt = TIMEOUT;
while(digitalRead(pin) == LOW)
if (loopCnt-- == @) return -2;

unsigned long t = micros();
loopCnt = TIMEOUT;
while(digitalRead(pin) == HIGH)

if (loopCnt-- == @) return -2;

if ((micros() - t) > 40) bits[idx] |= (1 << cnt);
if (cnt == @) // next byte?
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¥
e
¥
return
¥
//

cnt = 7;
idx++;

lse cnt--;

0;

// END OF FILE

138
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[1] MuEEQ| A8

NEREE A8517] AL Servo.h HIE] THYS Q122 E stolof 512 AR BEE Hoistolst
ghict

[BlelB2i2] AFg

#include <Servo.h> // S7F WEAel Ao F9
Servo A REEo|5;
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ex)

#include <Servo.h>
Servero myServo;

MERE 72

A HEEo]E attach(YAE IAHZ)

ex)

#include <Servo.h>
Servero myServo;
myServo.attach(9); //C|A|E 9t To| HA

A E REQ| 3™

A W EE ol & write(Z} %) ;

ex)

myServo.write(100); // 100 &= 3|A
myServo.write(i);  // B 10 HZAE U
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2 91X]0IM 21 gtel ZHE7hA] BRIt

myservo.write(90);

myservo.write(120);

?l 2 ¥PBS A A3 FIx10lM 90 &= 213A5EAL TA] 120 & 235k 70l oh|2} 25 f12]o
A1 90 &= 2|35k ThA] 120 =712 B]7stE 2 2 HRloll = 30 =R 2175t Zio] FuTh Tt
o] AZoA = 2L HH R0 LWQ QW TR 2 A o 2 ZHIh |}

MEBEES 130 & 3|HA]7]2 ThA] YRIX] 2 @ A] 5FA}

void setup() {
// put your setup code here, to run once:
myServo.attach(9);
myServo.write(0);
delay(1000);

}

void loop() {
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myServo.write(130);
delay(1000);
myServo.write(0);
delay(3000);

ojH] M E REJQ] 3|1 &= & A|ojste] Baf A B BE|Q] 3] &L & A|ojsh= 1}
delaystal £ 21725z WAlZ AREZITE 719014 delayAl7h-S 2451 2%

) 4

i

c},

HH
=]
J

o
—
2

=

oF7t 3] A5}

L =

£7} Aolgl

#include<Servo.h>
Servo myServo;
int speed=10;

int i;

int angle=130;
void setup() {

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

myServo.attach(9);
myServo.write(0);
delay(1000);

}

void loop() {
for (i=0;i<angle;i++){
myServo.write(i);
delay(speed);

}
delay(1000);

myServo.write(0);
delay(3000);
}
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ol Ul PX12 Botet AEE 7o 2&2 A|xstel B,

#include<Servo.h>

Servo myServo;

int speed=10;

int i;

int angle=130;

void setup() {
// put your setup code here, to run once:
myServo.attach(9);
myServo.write(0);
delay(1000);

}

void loop() {
for (i=0;i<angle;i++){
myServo.write(i);
delay(speed);
}
delay(1000);
for (i=angle;i>0;i--){
myServo.write(i);
delay(speed);
}
delay(3000);

}
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Arduino Program

set servo pin @) angle as (M

set servo pin @) angle as (M
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map(value, fromLow, fromHigh, toLow, toHigh)

map( ) ¥&t 2212l HAE A Zct. & value 22l fromLows toLow®, fromHigh=
toHigh2 BH, 1 Afo]o] Zhe uleflul &gt gfo 2 uiyic,

Tt Skt AFslet gho 2 SHYE|R|E QF=d] o]FA] IS Yot Zo] 583 He & 9l
7] Wi &olct, wietA A5t 7S AgHsl7] IsHA = constrain( ) 45 map() ¥4 X E= $0j

ALg-Hok gt

SH712] 2913 712 fromLow?} fromHigh2EF 3L} toLow?t toHighHEth 2 4 QJrt, o]
S tF2 oflAIF 2ol map() &4-E o185t Zh2 JHAAE &= Qith

y =map(x, 1, 50, 50, 1); // (x,y) = (1, 50) .... (50, 1)

TG g4 GA| 7H5Ie, Tk oAl GA] gheaiA] k5t

y =map(x, 1, 50, 50, -100); // (x,y) = (1, 50), (2, 47) .... (49, -96), (50, -100)
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AA

void loop() {

int val = analogRead(®); // OFd21 MAQ| 23
QU =C}. 0 ~ 1023 AtO|Q| It

val = map(val, 0, 1023, @, 255); // Ot 2 MAQl ZFrS 0 ~ 255
AfOjo] Zto @ i3t

analogWrite(9, val); // PWM &%

}

void loop() {

int val = analogRead(0); // OFEE MANQ| g2
Qli=C}. 0 ~ 1023 A}O|2| Zt

rotateAngle = map(val, 0, 1023, 0, 150); // val gf=2 0 ~ 150 At0|Q]
oz HEt

myservoWrite(rotateAngle); // OPE 21 MAMe| Ztots
0 =0|AM 150 E=E77HR| 3|H

long map ( long x, long in_min, long in_max, long out_min, long out_max) {
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retrun (X - in_min) * (out_max - out_min) / (in_max - in_min) + out_min;
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#include<Servo.h>
Servo myServo;

int speed=50, i, angle;
int reading;

void setup() {
Serial.begin(9600);
myServo.attach(9);
myServo.write(0);
delay(1000);

¥

void loop() {
reading = analogRead(AQ);
angle = map(reading, 0, 1023, 0, 130);
Serial.println(angle);

for (i = @0; i < angle; i++) {
myServo.write(i);
delay(speed);

}

delay(1000);

for (i = angle; i > 0; i--) {
myServo.write(i);
delay(speed);

}

delay(3000);

}
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[Sketch]

Gl

[(34]
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
analogWrite(ENA, 255);

7

[(3A]
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
analogWrite(ENA, 0);

// File Name: ex100 Motor Module_01.ino
#define IN1 4

#define IN2 5

#define ENA 10

void setup() {
// Motor Driver Module L298N
Serial.begin(9600);
pinMode(IN1, OUTPUT); // Direction Control
pinMode(IN2, OUTPUT); // Direction Control
pinMode(ENA, OUTPUT); // Speed Control
}

void loop() {
Serial.println("CW :speed=255, Max");
digitalWrite(IN1, HIGH); digitalWrite(IN2, LOW);
analogWrite(ENA, 255);
delay(3000);

Serial.println("CW :speed=0, Stop");
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digitalWrite(IN1, HIGH);
analogWrite(ENA, 0);
delay(2000);

3

digitalWrite(IN2, LOW); /] CW

[mblock]

(2c £8)
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// File
#define
#define
#define
#define
#define
#define

void set
// Mot
Serial
pinMod
pinMod
pinMod
pinMod
pinMod
pinMod

void loo

Serial.println("CW :speed=255, Right Foreward");

Foreward

digitalWrite(IN1, HIGH);
analogWrite(ENA, 255);

Name: ex103 Motor_Module 04.ino

IN1 10
IN2 9
IN3 7
IN4 6
ENA 11
ENB 5

up() {
or Module L298N

.begin(9600);

e(IN1, OUTPUT);
e(IN2, OUTPUT);
e(ENA, OUTPUT);
e(IN1, OUTPUT);
e(IN2, OUTPUT);
e(ENA, OUTPUT);

pO {

// Direction Control
// Direction Control
// Speed Control
// Direction Control
// Direction Control
// Speed Control

digitalWrite(IN2, LOW);

Serial.println("CW :speed=255, Left Foreward");

digitalWrite(IN3, HIGH);
analogWrite(ENB, 255);

delay(

Serial.println("CW :speed=@, Right Stop");
digitalWrite(IN1, HIGH);

3000) ;

analogWrite(ENA, 0);
Serial.println("CW :speed=255, Left Stop");

digitalWrite(IN3, HIGH);

analogWrite(ENB, 0);

digitalWrite(IN4, LOW);

digitalWrite(IN2, LOW);

digitalWrite(IN4, LOW);

of£oli= 3 ol

// Right and Left

// Right and Left Stop
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delay(2000);
}

[mblock]
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INTv 2(3) @) =e=) 9587
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INav 2(2) @ 2e=) 28|
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adu speed v 2(2) @) =(02) QH

o Y=L B HAX| 2LH7| 242 = | adu speed

8

EPNL= INT #0] =2 highy OZ 27|
CIx|E © (IN2 low v ©2 HM817|
pWM ¥ | ENA adu speed = H7H

Oxg IN3 highv 92 24s}7|

C|x|g IN4 lowv o=z HH57|

8 8 8 8 8

pWM ¥ | ENB adu speed = H7F

© =712

adu speed v S(5) o 2ez) dH™olr|

9

SHzC o HA|X| 2U7| 24°Z | adu speed
Cxg INT B0l =3 highe 92 257

Cxg IN2 2Ol =3 Jowe o2 HHo}7]

pWM H (ENA O == | adu speed = 2%

Oxg IN3 0] =3 highe o= HFs}7|

8 8 8 8 8

Cxg INA H0] =31 jowv ©=F HFSHI|
©© pWM T (ENB O =2 | adu speed = 273

© = 1ca
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[Sketch]

(44 Z273)

// File Name: ex104 Motor_Module 05.ino
#define IN1 10
#define IN2 9
#define IN3 7
#define IN4 6
#define ENA 11
#define ENB 5

void setup() {
// Motor Module L298N
Serial.begin(9600);

pinMode(IN1, OUTPUT); // Direction Control
pinMode(IN2, OUTPUT); // Direction Control
pinMode(ENA, OUTPUT); // Speed Control
pinMode(IN1, OUTPUT); // Direction Control
pinMode(IN2, OUTPUT); // Direction Control
pinMode(ENA, OUTPUT); // Speed Control

void loop() {

Serial.println("CW :speed=255, Right Foreward"); // Right and Left
Foreward

digitalWrite(IN1, HIGH); digitalWrite(IN2, LOW);

analogWrite(ENA, 255);

Serial.println("CW :speed=255, Left Foreward");

digitalWrite(IN3, LOW); digitalWrite(IN4, HIGH);

analogWrite(ENB, 255);

delay(3000);

Serial.println("CW :speed=0, Right Stop"); // Right and Left Stop
digitalWrite(IN1, HIGH); digitalWrite(IN2, LOW);
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analogWrite(ENA, 0);

Serial.println("CW :speed=255, Left Stop");
digitalWrite(IN3, LOW); digitalWrite(IN4, HIGH);
analogWrite(ENB, 0);

delay(2000);

[mblock]
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INT v 2(5) @) 2e2) 2547
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CJX 2 E (IN2 20|l =3 Jow e ©= HAFSH|
pWM H (ENA
CJA9 H [IN3

X2 © [IN4

(c.0]
(c.0]
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(c.0]
(©.0]
(©.0]

pWM H [ ENB

© =127

CIX1E H (INT highv 2=z &Fo17|
CIXE ®© [IN2 low v OF HH7|
pWM T [ ENA adu speed = 8%
Oxg IN3 low v ©=2 dAFES|
CIX2 & [INg highe o2 HXs}7|
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[ > EEER

AZAO|E

176  OfFo|L gt Hiof



o Y=L 2C HAXIE £

(=1
=

" G

Of0l % gt Hfof

177




178  OfFO0| Tt Hiof



[2] RE Eajoj FIE
D52 obfoliot U0 2 AZste] ALgsHE FR|oRIgt A E & o o] 10| Tof hA| atzlo]
9lo1A ofsolioll 719 AFRSHE AXIQULICH RE| Catols] AEL RE|Calold BET} 2L
7152 71212 YAIgt A Eo)7] wi 2ol the 1A obFoliofl 719IA AL SHE YL

2E| Eafolt] 4E0] 25 (H Aof #4) | [=ef Eatolsf gEe] F& (Aol 7Hs e 7H4)
| 2719 e g Hjof O] BE 274 A|of 7t5
37 To &z Aof 2E 474 Ao] 75

Q Q
o o

2710) Wo 2 Aojshs 4ot 1700] To 2L Yakg Alefstn, vinlx] 17/ o T2 452 A
ofgiLich, Feis] 458 Aojsh ML ofitz 1 2eio] 7hsate] Feich

- -

37Hel Hle g2 BEE Alojshs REYEE= 2700 T1o 2 = Wi9F-g Alojstn, LhHA] 170 flo =
& & & Alofghct.

T e 1 A9k Aojshs A 9n, BE 270 = 47He] REE Alo] 7HsshA AlatElol Q%
et

271 Aol 75 474 Hlof 7t

OfFo|L- St gfof 179



'Servo 1(D10)} L3 CEEEEEED CEECERE® !
_Servo2(09) LAY et e e B

HW-130 1

V.
/
7 4

=

v 9

‘ i@ Motor 4 -/+
{8l Motor 3 +/-

.-

|

® motor control
A\

e e e

AEMEESESS

B B B B = N B}
¢

(LR B B B R R R

~
<
i

I~ shield for: arduis

m
o

Motor 3 -/+
socoo00l+ | CIEEY
Loooool ™

Analog 0-5

@
Z
O

=

P
oF
v.
3

{ EXT_PWR x

Motor Jumper
Extemal Power Remove for
45 -25VDC external power

180  OfFo|L 3t Hto



ol% 1l AZgeh BE Yo Hele]
o] EAE]o] 9Jc},

B e 2 7i7kx] @Estel Hofet 4 Qlaict,

1 ' DURACELL
»
.

AR BE & Alo] 753 REQ] &
EAlolE pwMEACR & & Qln
alalogWrite &35 A85}o] st 3

A 458 7HE0] 1 4 QavIct

OfFo| 3t Hof 181



3702l o 2 Aof

37191 ¥1o 2 REE Alojshs REJFIEE 2 7Ho] §10 2 3RS Alojsta, Limz] 1 7o) flo 2 &
T & Alojgict,

ENA Ol oPd 21 212 & 235t £ & Alojsta
IN1©l HIGH, IN2 °ll LOWE &35 CWE 3|35t a
IN1°l LOW, IN2°ll HIGHE 233 CCWX= g]3gict,

ENB ol oP'd 21 25 & £35to] £ & & Alojsta
IN3°ll HIGH, IN4 °ll LOWE £35I'H CW= 3|45t

IN3°ll LOW, IN4°l HIGHE £33 CCW= &|Z3ict

N
o]}
Kl

}.

IN3 °ll HIGH, IN4 °ll HIGH & &35} |5}

IN1 9 HIGH, IN2 °ll HIGH & &35} %]

W
EJ

OF0|k 2 R3&L298N HO| ZE HZ

23 U &5 Alojstz] 918 L29gN Aol EEQ] X E
oF AZsHoF FITh ENA, IN1, IN2, (D3, D4, D5), ENB IN3,
IN4, ENB (D9, D8, D7) &A1& d7Z ek,

=&, obFolk HERQ} AF Al 2 JA9] sl ol d7Z
st RRpghich ENA,ENB = PWM Z|Y L Eof AZ%
Lok,

182  OfFO|L Tt Hiof



L298N == ol Fo]lx= H= H] 3.
ENA D6 PWM L E
IN1 D7 =g ¥ E
IN2 D3 Oxg ¥
IN4 D2 Oxg ¥
IN3 D4 Oxg ¥
ENB D5 PWM L E

AWD ADIE 22X 215315 9HE7] QI3 220t AN, AHRE QM FAIRE
L298N AolB Eo} AZAEL|cE AZASH?] WS GVS ZEE AMESIE &Y, 7]& of

Lol T 8lE Ef] Female 3t R|HELITTH

5] & & 2 Alojst: T2 optz 1 3o 7155t it

OfFo| 3t Hof 183



o
-z
2
l“ﬁ
+

o
-z
2
(e

L298N RE{&lE

ENA
IN1
IN2
IN3
IN4
ENB

D6
D7
D3
D4
D2
D5

| om GhA i
- et o L

P LLit U
) N

-

ENA, IN1, IN2, IN3, IN4, ENB

G, V, S 3olIA S 2felof| A7

11 10 8 & Z. 6.5 % X 70 T |
(N GNO|
| Mal¥ ucc|es
il
u |
LR (S

|

. J COMVTIC , o !
ANALOG IN @




ENA, EN1, EN2(6, 7, 3) : 2% B}|(MOTORA), ENB, EN4, EN3 : 9% H}|(MOTORB)

7]olE 2H

7lo= BElE T3} Zo] vl S AHs] ALY 4 9k BEfolct AR
DE 2 HlAE S27lls 224 BWsh] B2 of2igt 7lol7t 271
EEERNELIY

OfFo|L- St Hfof 185



o| Zoj|xf BH
HHAA o=

0| Zoj|xf BH

9/ A Weto 2 ol

i (\ ?. )

Y

)
@/\/— -
0| ZojA HH

AlA ggo 2 T

HHF 9 Al L7hs Y

186  OFFO| Tt Hiof



I3t

x
L

]

kel

b, 9IoTA 52 o

HCwW)e 2
S

[e]

T
U2 FFoHY, SloI e o

}o 2 7HAISt L

F(CoW) 22 Bi3st BAIElo] gict,

J o

St AJA] v

A

Feh(shAIA)

—

of, Al 3H 8]

o
°

o4 gh2 o, WhAlA| e} slRstel H2 72

oflA] gt

g}
T
=

DC BE:=

o

1=
2R 0 v}
— =

—

2
=

]

o2t RC7HE Q0 2 L7} 512

o
1220 oFo 2 7HAISIAL (A A]
QEZ2 52 7H

Q]
L

187

of

7o
_U._

ofFolt



MOTORAC] @ 2R B} E A

wteb Halol7] eiME
U ul3l7t Aelo] ik BEYEE PP 2

M
lo
rl
It
x
rlo
2
%
N
2.
L
o
I..

5 71517] QleiA

U= vl AEEle] gl BEICE AYYS 23, 022 YL FYFS Folot ot

-|0|

7l 4 8 BEE 9128 IN3, IN4, ENB(D2, D4, D5)2 AHojst 1
Q2 R9 ENA, INL, IN2(D6, D7, D3)2 Aojgtet,

ENA, ENBOl 7}7}2 &0 2 | OW, HIGH & 39 H3A

188  OfFO| Tt Hiof



HIGH, LOW & &9 ¥3]%

ENA°l obd 23 113 & 233} £ E& Aojsta
IN191 LOW, IN2 °l HIGHE &35 cwE 3]H3t2
IN191 HIGH, IN2°l LOoWE 2331 ccwz 3|Agict,

-

ENB ol oFd 21 415§ 233t £ =8 Aoist
IN4°l LOW, IN3° HIGHE &35 cCW= 3|33t

IN4°ll HIGH, IN3° LOWE £330 cCCWE 3|HTlc},

R AZ vl
BE BE ENA IN1 IN2 IN3 IN4 ENB
otEoly T D6 D7 D3 D4 D2 D5
wp | AR | WY LOW HIGH HIGH LOW Y
F [oupy | =AY HIGH LOW LOW HIGH Y
whabA M) YeiME 922 YTy 0222 oulekg Zojofstna
FEERSE Q= ut7]
ENA IN1 IN2 IN3 IN4 ENB
D6 D7 D3 D4 D2 D5
A HIGH LOW HIGH LOW 9]
ofFolL: g ol 189




Ot=0| =
=

d

3

CIAE (leftWardl

k

CIZE (leftWard2

3

| B
2| 27

PWM (nghtSpeed  Z/0 33 = L10]

»
ClAIE

rightWard1

| =11 el
i SR

3

CIZIE ( rightWard2

190  OfFo|k gt &fof

v

21 HE3 & (CW)
IN4: LOW, IN3: HIGH

V

v

L EZ "h3 EE(CCW)
IN1: HIGH, IN2: LOW

Vi



MERE  2th 270, DC 28 : 2|t 4 7], ARJRE ; 2|t 270 A7 75

DC 2E 97

OfFo| - St Hfof 191



192

Of 50|k gt Bfof

I-.'..‘M\, :
- -



MERE dF

¢
a2
1
'
1
[
i
[}
1
i
0
.
|

OfFo| ot Hof 193



LEg et ZRIMoE 2 DC ZE Ao5}7]
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int dc_direction = 12;
int dc_pwm = 3;
int potMeter = 0;
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int moTorVal = 0;

void setup() {
pinMode(dc_direction, OUTPUT);
pinMode(dc_pwm, OUTPUT);
Serial.begin(9600);

}

void loop() {
potMeter = analogRead(A2);
moTorVal = map(potMeter, 0, 1023, @, 255);

Serial.print(potMeter);
Serial.print(" | ");
Serial.println(moTorVal);

digitalWrite(dc_direction, HIGH);
analogWrite(dc_pwm, moTorVal);
delay(100);
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[2tol=af2] ChRte 2] - ZIPY O 2E
https://github.com/adafruit/Adafruit-Motor-Shield-library

[2tol22{2] Ttehs W] - ChR 2 C 5 22 #01510] ZIP ohY 2fo|=2f2] 27}

rary at 9600 bps

=2 e =" =1 = 2
Eto| / Hom Ctrl+R
HEL Ctrl+U
skelth 1 zoqam= oj2s 22T CirlsShift=U
5 woid s Export compiled Binary Ctrl+Alt+5
B Seri
7 Seri 2 £ 2017 Ctrl+K
a Include Library
9 moto ma =7
1y
11
12 woid loopd)
13 Jerial.print("tick™):
14
15 motor, run(FORMARDY » A4 turn it on going forw
16 delaw1000};
17
15 Serial.print("tock™):
19 motor, run(BACKWARD) ; £ the other way
200 delaw( 10007
21
22 Serial.print("tack™):
23 motor, run(RELEASED ¢ stopped
24 delaw( 10007

=5 NELE 23HIEE Al

HHDIE.
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Manage Libraries...

Add AP Library...

Arduino libraries

Bridge

EEPROM

Esplora

Ethernet

Firmata

GSM

Robot Control

Robot IR Remote

Robot Motor

sD

SPI

Servo

SoftwareSerial

Spacebrewun

Stepper

TFT

Temboo

WiFi

Wire

Recommended libraries

Adafruit Motor Shield library
¥




#include (AFMotor.h}
AF_DCMotor motor(2, MOTOR12_64KHZ); // create motor £2, 64KHz pwm

void setup() {
Serial.begin(9600): // set up Serial library at 9600 bps
Serial.printIn{"Motor test!");

motor.setSpeed(200);  // set the speed to 200/255
]

void loop() {
Serial.print ("tick");

motor.run{FORWARD):  // turn it on going forward
delay(1000);

Serial.print(‘tock");
motor.run(BACKWARD):  // the other way
delay(1000);

Serial.print(‘tack”):
motor.run(RELEASE):  // stopped
delay(1000);

oIS AR, SA R 2 ST I

t.
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analogWrite(IN1, 127); analogWrite(IN2, 0); // CW & & 127
analogWrite(IN1, 0); analogWrite(IN2, 127); // CCW &X 127

nalogWrite(IN1, 255); analogWrite(IN2, 0); // CW &%k 255
analogWrite(IN1, 0); analogWrite(IN2, 255); // CCW &X 255

analogWrite(IN1, 0); analogWrite(IN2, 0);  // H&
digitalWrite(IN1, 0); digitalWrite(IN2, 0);  // B737

int IN1=3;
int IN2=5;

void setup() {
// Motor Module L298N
Serial.begin(9600);

Off0| . gt &0
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pinMode(IN1, OUTPUT); // Direction Control
pinMode(IN2, OUTPUT); // Speed Control

}

void loop() {

analogWrite(IN1, 127); analogWrite(IN2, 0);
Serial.println("CW :speed=127");

delay(2000);

analogWrite(IN1, @); analogWrite(IN2, 127);
Serial.println("CCW :speed=127");
delay(2000);

analogWrite(IN1, 255); analogWrite(IN2, 0);
Serial.println("CW :speed=255");
delay(2000);

analogWrite(IN1, @); analogWrite(IN2, 255);
Serial.println("CCW :speed=255");
delay(2000);

digitalWrite(IN1, HIGH); digitalWrite(IN2,HIGH); // stop
Serial.println("STOP");
delay(3000);
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Arduino Program
set digital pin @ output :
set digital pin @ output :

Z JICHEIDI

void setup() {

// Motor Module L298N
pinMode(5,0UTPUT);
pinMode(4,0UTPUT);

}

void loop() {
// put your main code here, to run repeatedly:
digitalWrite(4,HIGH);
digitalWrite(5,LO0W);
delay(3000);
digitalWrite(4,LOW);
digitalWrite(5,HIGH);
delay(3000);
}

YT DY, B S5 Ao} 93
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void setup() {

// Motor Shield L298

Serial.begin(9600);

pinMode(4, OUTPUT); // Direction Control
pinMode(5, OUTPUT); // Speed Control

}

void loop() {

// put your main code here, to run repeatedly:
digitalWrite(4, LOW); // CW
analogWrite(5, 100);
Serial.println("CW :speed=100");
delay(3000);
analogWrite(5, 255);
Serial.println("CW :speed=255");
delay(3000);
analogWrite(5, 0);
Serial.println("CW :speed=0");
delay(5000);

digitalWrite(4, HIGH); //CCW
delay(3000);

analogWrite(5, 100);
Serial.println("CCW :speed=100");
delay(3000);

analogWrite(5, 255);
Serial.println("CCW :speed=255");
delay(3000);

analogWrite(5, 0);
Serial.println("CCW :speed=0");
delay(5000);
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void setup() {
// Motor Shield L298
Serial.begin(9600);
pinMode(4, OUTPUT); // Direction Control
pinMode(5, OUTPUT); // Speed Control
}

void loop() {

// put your main code here, to run repeatedly:
digitalWrite(4, LOW); // CW
analogWrite(5, 100);
Serial.println("CW :speed=100");
delay(3000);
analogWrite(5, 255);
Serial.println("CW :speed=255");
delay(3000);
analogWrite(5, 0);
Serial.println("CW :speed=0");
delay(5000);

digitalWrite(4, HIGH); //CCW
delay(3000);

analogWrite(5, 100);
Serial.println("CCW :speed=100");
delay(3000);

analogWrite(5, 255);
Serial.println("CCW :speed=255");
delay(3000);

analogWrite(5, 0);
Serial.println("CCW :speed=0");
delay(5000);
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void setup() {
// Motor Shield L298
Serial.begin(9600);
pinMode(4, OUTPUT); // Direction Control
pinMode(5, OUTPUT); // Speed Control
}

void loop() {
// put your main code here, to run repeatedly:
digitalWrite(4, LOW); // CW
analogWrite(5, 100);
Serial.println("CW :speed=100");
delay(3000);

analogWrite(5, 255);
Serial.println("CW :speed=255");
delay(3000);

analogWrite(5, 0);
Serial.println("CW :speed=0");
delay(5000);

digitalWrite(4, HIGH); //CCW
delay(3000);

analogWrite(5, 100);
Serial.println("CCW :speed=100");
delay(3000);

analogWrite(5, 255);
Serial.println("CCW :speed=255");
delay(3000);

analogWrite(5, 0);
Serial.println("CCW :speed=0");
delay(5000);
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Chapter 5. ot50|l= 3 Z& o

1. Az

[1] millis()

obfoli B E7} @) Z2IHg At o] 30] AZkg Wel 22 yhegict m2 0

T

ALt QM E2 97} Agstel 0 02 SoRLct,

(28]

millis();

H13} 7ho] 22 32 ynsigned longJLITt.

(24 Z273)

unsigned long time;

void setup(){
Serial.begin(9600);
}
void loop(){
Serial.print("Time: ");
time = millis();
//prints time since program started
Serial.println(time);
// wait a second so as not to send massive amounts of data
delay(1000);

o] g4-8 AMEStd 2700] LEDS S3A 0 2 Zutz]A| gk Bat,
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const int LedPin01=13;

int LedOnOff@1=L0W;

unsigned long preMillils01=0;
const long interval@1=1013;

const int LedPin@2=8;

int LedOnOff@2=L0OW;

unsigned long preMillils02=0;
const long interval@2=509;

void setup() {
pinMode(LedPin@1, OUTPUT);
pinMode(LedPin@2, OUTPUT);
3

void loop() {
unsigned long curMillils=millis();

if( curMillils - preMillils@1 > interval@l){
LedOn0ff@1= (LedOnOff@1==LOW)? HIGH: LOW;
digitalWrite(LedPin@1, LedOn0ff01);
preMillils@l=curMillils;

}

Off0| . gt &0
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>

if( curMillils - preMillils@2 > interval@2){
LedOn0ff02= (LedOnOff@2==LOW)? HIGH: LOW;
digitalWrite(LedPin@2, LedOn0ff02);
preMillils@2=curMillils;

}

13 AP

n
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Internet Protocol Version 4 (TCE/IPv4) =&

it
HEYIIFIP FIS 8% 7SS R0 P 850| AISC2 RO E
A A O Adeh 2o m, EN S elAHAH B2 P 222
£ 230 =HICE
FECE P 4 8I(0)
@CE P 24 MG
P A= 192 . 168 . O ]
AMeun OpA=300n SRR U ZRR OV PRE D
12 HOIEH QD 192 168 ., 0 . 254
FIE22 DNS MH =4 2HI|(B)
@ [HS DNS MH T4 AME(EN:
2 845 DNS MEE: 168 , 126 , B3 , 1
HE DMNS MHEA): 168 , 126, B3 , 2
2yl 2% &8 2 AL =T
2ol || #a |

http Z2EF

ftp
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port

ob(F) HIEE) 23

hitp://10.64,50, 134/

@) 10,6450, 134 EHEEE s + &7 © =

Hello!! My Arduino
Oh jaekwan

#include <SPI.h>
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#tinclude <Ethernet.h>

byte mac[] = {0xDE, OxAD, OxBE, OxEF, OxFE, @OxED}; //mac FA 16 2%
e

IPAddress ip(10,64,50,134); //12Z HEJION
FYUSt IPE AE3SlOoF &LLCt.

IPAddress gateway( 10, 64, 50, 254 );

IPAddress subnet( 255, 255, 255, 0 );

IPAddress myDns(168,126, 63, 1); // DNS Server IP
Address

EthernetServer server(80); //80 & ZLEHS

void setup() {

Ethernet.begin(mac, ip, myDns, gateway, subnet); //O|FUl C|H}O|A
z7|st

server.begin(); //MH HZA Al

}

void loop() {
EthernetClient client= server.available();
client.println("Hello!! My Arduino");
client.println("0Oh jaekwan");
client.stop();
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@ COMb5 (Arduino/Genuino Uno) =101 x|

f Bz

Present Temperature :24.41
Present Temperature :21.00
Present Temperature :21.48
Present Temperature :23.44
Present Temperature :21.97
Present Temperature 122,48
Present Temperature :159.53
Present Temperature :21.97
Present Temperature :20.02
Present Temperature :21.48
Present Temperature :21.00
Present Temperature :20.02
Present Temperature :22.95

Q0O 0000000000

Present Temperature :18.07

P s ~38 line ending 212 = | [0 2EA0IE ¥

bt //10,54,50. 135/
((_-/33 10,64,50,135 e |[a zx & ® &+ & =

Present Temperature :22.95 C

#include <SPI.h>
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#tinclude <Ethernet.h>
#tdefine LM35 A3

int reading = 0;
float temperature = 0;

byte mac[] = {0OxDE, OxAD, @OxBE, OXEF, OxFE, @OxED}; //mac 4 16 2l
U

IPAddress ip(10,64,50,135); //IEZ HEIHAM
st IPE AtE3sHOF gL LCt.

IPAddress gateway( 10, 64, 50, 254 );

IPAddress subnet( 255, 255, 255, 0 );

IPAddress myDns(168,126, 63, 1); // DNS Server IP
Address

EthernetServer server(80); //80 2 T EHS

void setup() {
Ethernet.begin(mac, ip, myDns, gateway, subnet); //O|C{ul C|H}O|A
27|38}
server.begin(); //MH HZ A&
Serial.begin(9600);
¥

void loop() {
EthernetClient client= server.available();

reading = analogRead(LM35);

temperature = ( 5.0 *reading * 100.0) / 1024.0;
Serial.print("Present Temperature :");
Serial.print(temperature);

Serial.println(" C");

client.print("Present Temperature :");
client.print(temperature);
client.println(" C");
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delay(3000);

client.stop();
3
- o | B [
) Geazs. x \ &
€ 192168022/ X || Q za w B ¥+ & =

Hello!! My Arduino |
Ch jaskwan

182,168,022 7|02 &...

€5 COMS (Arduino/Genuino Uno) EENEENTS
| &
Client is connected. ...

GET # HTTR/1 1

Host: 192.168.0.22

User—#oent: Mozillass. 0 (Windows WT 6.1 WOWG4: 43,00 Geckos/20100101 Firefox/d49.0

hooept: textAhtml,applicat ionSshtmi+xml,application/sml:a=0.9,+/+;0=0.8

toocept-Language: ko-KR,koig=0.8,en-U319=0.5,en.q=0.3

tooept-Encoding: gzip, def late

Connection: keep-alive

Upgrade-Insecure-Requests: 1

HE A3 line ending §12 v 9600 HEHOIE v

Aol Hlolelg gjof 2.

Offo|l gt &of| 217



GET ®4] : URL €91l dataE A 7S (EY)

FORM g4 : HAIZ| A0 2 7H4 2. (Eolx] ¢h2)

recursion01.htm

<html>

<head><title>recursion</title></head>

<body>

GET Method<br>

<form method="get" action="./recursion.php">

ol

Z= : <input type="text" name="base"><br>
A
T

P

: <input type="text" name="exp"><br>

<input type="submit" value="A|Z&"><br>
</form>
</body>
</html>

recursion.php

<?
function power($base,$exp){
if($exp){

return $basexpower($base, $exp-1);

return 1;
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echo($base ."2| " . $exp ."HZ=");
echo(power($base, $exp));
>

5
| recursion ® -\\+

€

ojk kr/arduino/recursion01.htm

GET Method

Op =~
=T

A=

HE

Off0|L- Tt o]
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http://ojk kr/...?base=28&exp=3 X

l@) ® |ojk.krfardu'lnofrewrsion.php?base:Z&exp:B | c ||Q M | * | B 3 & O ‘ =

22| 3HIS=5
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JQeuaz. * \ &

L 192168.0.22/1

Hello!! My Arduino
Ch jaskwan

182,168,022 7|02 &...

&8 COMS (Arduino/Genuing Una)

tccept-Encoding: gzip, deflate
Connection: keep-alive
Upsrade- Insecure-Requests: |

Client is connected. ...
GET A1 HTTRA1.1
Host: 192.168.0.22

hoocept-Encoding: gzip, def late
Connection: keep-alive
Uparade- Insecure-Requests: 1

tccept-Language: ko-kR, ko g=0.8,en-U3:9=0.5,en:g=0.3

User-mgent: Mozillas5.0 (Windows NT G.1: WOWG4: rv:id9.0) Gecko 20100101 Firefoxdd49.0
tocepts tertshtml,applicationSshtml+xml,applicat iondsmlig=0.9,+/+.9=0.8
hocept-Language: ko—kR, koo o=0.8,en-US;0=0.5,en:9=0.3

m

-

= A3

:Iine ending 313 v: :SEDD S0 E |
— 3§}

Off0| . gt &0
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e e =] B [t

/O eza. x \ +

€ 182 168.0.22/0h jaekwan X ||z wBe ¥ 4 @ =

Hello!l! My Arduino
Ch jaskwan

192168022 7|CHE| = 5.

€8 COMS (Arduino/Genuino Uno) [E=NE= ™
| &
tcocept-Language: ko-kR,koig=0.8,en-U3:9=0.5,en.g=0.3 i
#ccept-Encoding: gzip, def late

Connection: keep-alive

Upsrade-Insecure-Requests: |

Client is connected. ...

GET Z0h%20)aekwan HTTRA .1

Host: 192.168.0.22 i
User-fgent: Mozillass.0 (Windows NT B.1: WOWG4: rv:49.0) Gecko/20100101 Firefox/d9.0

tocept ) text/himl, applicationsshtml+=ml,applicationssml;g=0.9,+/+;g=0.8

#ocept-Language: ko-KR koso=0.8.en-U3.g=0.5,en;a=0.3

hcoept-Encoding: gzip, def late =
Connmection: keep-alive

lUpgrade-Insecure-Requests: 1

AME ADE :Iine ending 55 v: :SEDIZI HEHOE -:
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#include <SPI.h>
#include <Ethernet.h>

byte mac[] = { 0xDE, @xAD, OxBE, OxEF, @OxFE, @xED } ; //mac

IPAddress ip(192, 168, @, 22) ;
EthernetServer server(80) ;

char readChar, controlVal;

void setup(){
pinMode(2, OUTPUT);
Ethernet.begin(mac, ip);
server.begin();
Serial.begin(9600);

void loop(){
EthernetClient client=server.available();
client.println("Welcome Arduino Web Server");

if(client) {

if(client.connected()) Serial.println("Client is connected....");

ool ot

address

"t
(o)

of
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while ( client.connected()){
if(client.available()){
readChar = client.read();
Serial.print(readChar);
if (readChar == '$'){
controlVal = client.read();
if (controlvVal == '1') {
Serial.println("ON");
digitalWrite(2, HIGH);
}

if (controlval == '0') {
Serial.println("OFF");
digitalWrite(2, LOW);
}
delay(10);
} //if (readChar == '$")
} //if(client.available())
} // while
client.stop(); // close the connection:
} //if(client)
} // void loop()

recursion02.htm

<html>

<head><title>recursion</title></head>

<body>

POST Methdod<br>

<form method="post" action="./recursion.php">

al

: <input type="text" name="base"><br>

A
T
A
T

N

: <input type="text" name="exp"><br>
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<input type="submit" value="A|Z&"><br>
</form>
</body>
</html>

Z2F A Lphp 1_gethtm 1_form.htm

F4 1 ojkkr id:0jk0527 password : alex1225

arduino EC]oll 42
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mto] &4 & of E]Eot @ = AI7HE o] &3to] EA7IR]Q] A2]E ol 4 Q& 2 Su}
ofl= of2171x] 7} QUR|qt Bho] AFR5t= AA7E ek 2313t ZH2 HC-R04 QLT o] Al
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olel] 22lof|Ae} ZFo] Trig oflA 2-23H8 AobA( Trig ol Y-S golAl) Echooll Bl &0t = 7S
2215 (Echo®ll Yol ZRIEITH Trig A171olA Echo A7 BlA] ElEoF 2= AJ7HS AL
T},
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I distance r I
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o) H2lg & 2 Qlgrict

(2] A28

221t AIME BAJH 4 7]9] Tlo] Ql&LIT} VCC, Trig, Echo, GND 1H, oFFo] - of t}-23} o]
AEYLITE

220 AN O}Fo| L
VCC 5V
Trig D12
Echo D13
GND GND
Trig(E217) 122 ONZ Yot 231+ B-501M 40KHz STHE AR (10us °1 HIGH

8718 W) ol Echo 1% High A E17} €13, u}7} E]Sotet 2A1E]H echo Tl EhA] Low
AFER7H gulet,

___________

8 % &8 5 8 8 8 8 % 8888 B a % &8 8 8 8 8
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[3] #z| A4 Y

Azl = 9 « Al

BE A2]& 1 200 340 PIHE olF§ LIt & 34 = 340 m/sec . OFFO|ollA = A|7HS 2TH

7} olu]e} ole] & THelE AL stn 2 pla]x gh9l2 2uch

34000 / 1

S-4-=340m / sec = 34000cm / sec = cm se
1000 1000

C

=34cm/ i sec =34cm/ ms

34 1 0
=——cm/——ms=——cm/ us= cm/ us
1000 1000 1000 10000
N 340
23Mo] £H=——cm/ us
7710000 H
340

280} R A= 2.3710] £3Hu A1 -

cm/ us xtime
10000

Zx)o}e] Hzl= 3—%3}2]2%}271;_]
340

~ 10000

340 1 .
= x=xtime cm/ us
10000 2
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cm/ us ><t|me><E

afetA obFol o 2.2utE ol &3 H2] AL thg 4] & Shig ALgYLICH B2
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><time><1

distance = 340
1 2

distance =0.017 xtime
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277h oA Lt 2012 33 4 QoD 3 ) Al Agah: Zol vigkagLIc 2.gu}
WS AHgstel AzlE 2%5te] BAIEE timee ofBA AXTE7LR)
trigoll A4 02 BAS 29 ElSo} 0 & Alzto] AR LA A7} S0l 9. £x] B 2A| theo]

WA 9 23 5150t 9L WAE Pstelof Pt

o trig9fl 0.01 2 &% HAE FZ7IE ON)

o trig-& OFF gL},

o Echo o £[F0F 2 1127} 50127|F 7|ctL|c}.

o Echo o 2127} Z25IH 1 AZERLE tolM AlZHS A 4

o fof Aiggt Aof| ofsii H2|E AlLrYLIC.

o [

[4] #z2| A4tat &5
[Sketch]

[34)
digitalWrite(trig, HIGH);
delay(10);
digitalWrite(trig, LOW);
duration = pulseIn(echoPin, HIGH);

[AA Z272H]
//File Name:ex®31_supersonnic@1l.ino

const int Trig = 12; //Trig pin
const int Echo = 13; //Echo pin
long duration = 0;

double distance;

void setup() {

pinMode(Trig, OUTPUT); // Trigger is an output pin
opFo|l 3t tfof 229



pinMode(Echo, INPUT); // Echo is an input pin
Serial.begin(9600); // Serial Output

void loop() {
digitalWrite(Trig, LOW);

delay(10);
digitalWrite(Trig, HIGH); // Trigger pin to HIGH
delay(10); // 10us high

digitalWrite(Trig, LOW); // Trigger pin to LOW
duration = pulseIn(Echo, HIGH);

distance = (340.0 / 10000.0 * duration) / 2.0;
Serial.print("Duration:");
Serial.print(duration/1000.0);
Serial.println("mSec:");
Serial.print("DIstance:");
Serial.print(distance);

Serial.println("cm");

delay(1000);

(% 23]

& COM3 (Arduino/Genuino Uno)

I
O
>

r
i

Olstance: 8. 91cm
Ouration: 1. 80m3ec:
Dlstance: 30, 55cm
Ouration:1, 79nSec:
Dlstance: 30, 45cm
Duration: 30, 80m3ec:
Olstance: 523, 62cn
Ouration: 30, PemSec:
Dlstance: 522 . 26cm
Ouration: 30, Em3ec:
Dlstance: 521, d6cm
Ouration: 5. 42msec:
Olstance: 92, 16cm
Ouration:0, 91 nSec:
Dlstance: 15, 4dcm

L

e ~3E

line ending S1&

9600 ECYDIE
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2(o2) 4Hs}

adu distance < @ O[(7h &olH
co Cx2 ® @) ol =21 highv o= HEs|Y|
(0.1 JESIETIR]
co Cixg U @) Hol £ lowv o= MY

[ 0.5 JESR R
ofu| et

co OX2 ® @) 0l 22 highv O M7
= 7|cte)7|

coClx2® @ HoA £ lowv o= HFG

@ =127

= 7Icke|7|

Offo|L- 3k Hfo 237



[Sketch]
2 7218 Al2]go] EA|
ex071_supersonic@l.ino

// File Name
int trigPin = 13;
int echoPin = 12;

void setup(){
Serial.begin(9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);

void loop(){

float duration, distance;
digitalWrite(trigPin, HIGH);
delay(10);
digitalWrite(trigPin, LOW);
duration = pulseIn(echoPin, HIGH);
distance = (340.0 / 10000.0 * duration) / 2.0;
Serial.print("Duration:");
Serial.print(duration/1000.0);
Serial.println("mSec:");
Serial.print("DIstance:");
Serial.print(distance);

Serial.println("cm");
delay(1000);

}
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// File Name : ex@72_supersonic@2.ino
13;
12;

int trigPin

int echoPin
int buzzer=4;

void setup(){
Serial.begin(9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(4 , OUTPUT);

}

void loop(){
float duration, distance;
digitalWrite(trigPin, HIGH);
delay(10);
digitalWrite(trigPin, LOW);

pulseIn(echoPin, HIGH);
(340.0 / 10000.0 * duration) / 2.0;

duration

distance

if (distance < 20){
digitalWrite(buzzer,HIGH);
delay(50);
digitalWrite(buzzer,LOW);
delay(50);

Serial.print("Duration:");
Serial.print(duration/1000.0);
Serial.println("mSec:");
Serial.print("DIstance:");
Serial.print(distance);
Serial.println("cm");
delay(1000);
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7217} 20cm olufiol®l $x47k @213, 10cm olufiol® 247t 51 Lal= m2 =y

// File Name : ex@73_supersonic@3.ino
13;
12;

int trigPin

int echoPin

int buzzer=4;

void setup(){
Serial.begin(9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(4 , OUTPUT);

}

void loop(){
float duration, distance;
digitalWrite(trigPin, HIGH);
delay(10);
digitalWrite(trigPin, LOW);

duration = pulseIn(echoPin, HIGH);

(340.0 / 10000.0 * duration) / 2.0;

distance

if (distance <= 10){
//while(distance >= 10 ){
digitalWrite(buzzer,HIGH);
delay(100);
digitalWrite(buzzer,LOW);
delay(50);
/l}

} else if (distance >10 && distance < 20){
digitalWrite(buzzer,HIGH);
delay(100);
digitalWrite(buzzer,LOW);
delay(500);
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Serial.print("Duration:");
Serial.print(duration/1000.0);
Serial.println("mSec:");
Serial.print("DIstance:");
Serial.print(distance);
Serial.println("cm");
delay(1000);
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1. 28748 RC3
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[Sketch]

[AA T2T3)
// File Name: L9110 _01.ino
const int AIA = 4;
const int AIB = 3;
const int BIA = 7;
const int BIB = 6;
void setup() {
pinMode (AIA, OUTPUT);
pinMode(AIB, OUTPUT);
pinMode(BIA, OUTPUT);
pinMode(BIB, OUTPUT);
}
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void loop() {
uf_forward();
delay(2000);
uf_stop();
delay(1000);
uf_backward();
delay(2000);
uf_stop();
delay(1000);

void uf_forward()

{
analogWrite(AIA, 255);
analogWrite(AIB, 0);
analogWrite(BIA, 255);
analogWrite(BIB, 0);

}

void uf_stop()

{
analogWrite(AIA, 0);
analogWrite(AIB, 0);
analogWrite(BIA, 0);
analogWrite(BIB, 0);

}

void uf_backward()

{
analogWrite(AIA, 0);
analogWrite(AIB, 255);
analogWrite(BIA, 0);
analogWrite(BIB, 255);

}
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// File Name: L9110_02.ino
const int AIA = 6;
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const int AIB = 7;
const int BIA = 3;
const int BIB = 4;

void setup() {
pinMode(AIA, OUTPUT);
pinMode(AIB, OUTPUT);
pinMode(BIA, OUTPUT);
pinMode(BIB, OUTPUT);
}

void loop() {
uf_forward();
delay(1000);
uf_stop();

uf_backward();
delay(1000);
uf_stop();

uf_leftward();
delay(1000);
uf_stop();

uf_rightward();
delay(1000);
uf_stop();

void uf_forward()

{

analogWrite(AIA, 255);

analogWrite(AIB, 0);

analogWrite(BIA, 255);

analogWrite(BIB, 0);
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void uf_stop()

{
analogWrite(AIA, 0);
analogWrite(AIB, 0);
analogWrite(BIA, 0);
analogWrite(BIB, 0);
delay(2000);

void uf_backward()

{
analogWrite(AIA, 0);
analogWrite(AIB, 255);
analogWrite(BIA, 0);
analogWrite(BIB, 255);

}

void uf_leftward()

{
analogWrite(AIA, 190);
analogWrite(AIB, 0);
analogWrite(BIA, 255);
analogWrite(BIB, 0);

}

void uf_rightward()

{
analogWrite(AIA, 255);
analogWrite(AIB, 0);
analogWrite(BIA, 190);
analogWrite(BIB, 0);

}

[mblock]
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void uf_leftward()

{
analogWrite(AIA, 190);
analogWrite(AIB, 0);
analogWrite(BIA, 255);
analogWrite(BIB, 0);

}

void uf_rightward()

{
analogWrite(AIA, 255);
analogWrite(AIB, 0);
analogWrite(BIA, 190);
analogWrite(BIB, 0);

}
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[AA Z272H)

// File Name: ex200 LineTracer_@1.ino
const int AIA = 6;

const int AIB = 7;

const int BIA = 3;

const int BIB = 4;

const int leftLineSensor = 12;

const int rightLineSensor = 13;
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int leftValue=0;
int rightValue=0;

void setup() {

pinMode (AIA, OUTPUT); //Left Motor
pinMode(AIB, OUTPUT);

pinMode(BIA, OUTPUT); //Right Motor
pinMode(BIB, OUTPUT);

pinMode(leftLineSensor, INPUT);
pinMode(rightLineSensor, INPUT);
Serial.begin(9600);

}

void loop() {
leftValue=digitalRead(leftLineSensor);
rightValue=digitalRead(rightLineSensor);

if (leftValue==0 &3 rightValue==0) {
uf_forward();

}

if (leftValue==0 && rightValue==1) {
uf_right(); delay(300);

}

if (leftValue==1 && rightValue==0) {
uf_left(); delay(300);

}

if (leftValue==1 && rightValue==1) {
uf_stop();

}

//Serial.print("Left=" & digitalRead(leftLineSensor);
//Serial.print("Right=" & digitalRead(rightLineSensor);
Serial.print("Left="); Serial.println(digitalRead(leftLineSensor));
Serial.print("Right="); Serial.println(digitalRead(rightLineSensor));
//Serial.print("\n");
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delay(500);
//Serial.println("Right=",digitalRead(rightLineSensor));

¥

void uf_forward()

{
analogWrite(AIA, 150); analogWrite(AIB, 0);
analogWrite(BIA, 150); analogWrite(BIB, 0);

}

void uf_stop()

{
analogWrite(AIA, @); analogWrite(AIB, 0);
analogWrite(BIA, @); analogWrite(BIB, 0);
delay(2000);

}

void uf_left()

{
analogWrite(AIA, 0); analogWrite(AIB, 0);
analogWrite(BIA, 150); analogWrite(BIB, 0);

¥

void uf_right()

{
analogWrite(AIA, 150); analogWrite(AIB, 0);
analogWrite(BIA, 0); analogWrite(BIB, 0);

¥

[mblock]

[ZE 28]
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Input A°l

[

*

* Smart Robot Car V3

* - Auto driving

* _ Obstacle avoidance(Jol& &|=])

*/

T |

/1 Ultrasonic sensor

I

#define Sonic_ TRIG 12  // Ultrasonic Trigger
#define Sonic ECHO 13  // Ultrasonic Echo

#define MAX_DISTANCE 200

int cmFront = 0;
intcmF_old =0;

intcmF_avg =0;

T

/I Infrared sensor(FC-51)
T |

// Obstacle = LOW, Nothing = HIGH

I

#define pin_InfraR 8  // Right Infrared sensor

#define pin_InfraL 9  // Left Infrared sensor

int InfraL = HIGH;
int InfraR = HIGH;
int InfraL_Old = HIGH;
int InfraR_Old = HIGH,;
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int obstacle_cnt = 0;
int obstacle_try = 0;
long duration, cm, avg_cm;

T L T

// Note: ENA and ENB must be connected to PWD supported pins
I

#define ENA 6 //PWD

#define EN1 7

#define EN2 3

#define EN3 4
#define EN4 2
#defineENB 5 [//PWD

M

/I Car direction

I

#define CAR_DIR_FW 0 // forward
#define CAR_DIR_BK 1 // backward
#define CAR_DIR_LT 2 //leftturn
#define CAR_DIR_RT 3 //right turn
#define CAR_DIR_ST 4 // stop

T

Il Car Speed : 0 ~ 255

I

#define CAR_SPEED DEFAULT 150

M
I/ Default direction and speed
I
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int g_carDirection = CAR_DIR_ST;
int g_carSpeed_L;
int g_carSpeed_R;

[T T

/I Note : confirm HIGH/LOW for correct movement

I

void car_forward()

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, HIGH);
digital Write(EN4, LOW);
analogWrite(ENB, g_carSpeed L);

void car_backward()

{
digitalWrite(EN1, LOW);
digitalWrite(EN2, HIGH);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, LOW);

digitalWrite(EN4, HIGH);

analogWrite(ENB, g_carSpeed_L);
}

void car_left()

{
digital Write(EN1, LOW);
digitalWrite(EN2, HIGH);
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analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, HIGH);

digital Write(EN4, LOW);

analogWrite(ENB, g_carSpeed_L);
}

void car_right()

{
digitalWrite(EN1, HIGH);
digitalWrite(EN2, LOW);
analogWrite(ENA, g_carSpeed_R);

digitalWrite(EN3, LOW);
digitalWrite(EN4, HIGH);
analogWrite(ENB, g_carSpeed L);

void car_stop()
{
analogWrite(ENA, 0);
analogWrite(ENB, 0);
}

T

I/l Execute car moving

I

void update_Car()

{

switch ( g_carDirection ) {
case CAR_DIR_FW:

car_forward();
break;
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case CAR_DIR_BK:
car_backward();
break;

case CAR_DIR_LT:
car_left();
break;

case CAR_DIR_RT:
car_right();
break;

case CAR_DIR_ST:
car_stop();
break;

default :

}

return;

}

void setup() {

// for debug

Serial.begin(9600);

delay(100);

Serial.printIn("Auto Driving(Obstacle avoidance) >> Start");

1

pinMode(ENA, OUTPUT);
pinMode(ENB, OUTPUT);
pinMode(EN1, OUTPUT);
pinMode(EN2, OUTPUT);
pinMode(EN3, OUTPUT);
pinMode(EN4, OUTPUT);
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pinMode(Sonic_TRIG,0UTPUT);
pinMode(Sonic_ECHO,INPUT);
pinMode(pin_InfraR,INPUT);
pinMode(pin_InfraL,INPUT);

void loop() {

I
GetDistance_UltraSonic();
DetectObstacle_InfraRed();

g_carSpeed L = CAR_SPEED DEFAULT,;
g_carSpeed_R = CAR_SPEED_DEFAULT;

Serial.print("cmFront ->");
Serial.printin(cmFront);

if ( (InfraL == LOW)||(InfraR == LOW) )  //Z}Z0]L} §20]] ZfoflZo] QIthH
{

Serial.printIn("Left or Right : obstacle™);
/Serial.print("cmFront ->");
//Serial.printin(cmFront);
if(cmFront<30)  //AAIA 23] Aol Fo] It 247t 321
{
Serial.printIn("Front(LR) : obstacle -> BACK");
g_carDirection = CAR_DIR_BK;
update_Car();
delay(100);
}

else {
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if( InfraL < InfraR)  //Z+20]] ZJojEo] QIrtH Q20 2 3|u)

{
Serial.printIn("LEFT : obstacle -> Turn Right");

g_carSpeed_R = CAR_SPEED_DEFAULT;
g_carDirection = CAR_DIR_RT; /&2 2 3] 3]x]
update_Car();

delay(10);

obstacle cnt +=1;

}

else if( InfraL > InfraR ){ //%-3°1 ol E°] QIthH 2130 2 3ju]
Serial.printin("RIGHT : obstacle -> Turn Left");
g_carSpeed L = CAR_SPEED DEFAULT,;
g_carDirection = CAR_DIR_LT; //Zt&0 2 M3 3]=]
update_Car();
delay(10);

obstacle_cnt += 1,

}

else {
Serial.printIn("No : obstacle - ERROR?");

g_carDirection = CAR_DIR_FW;
update_Car();
delay(100);

/lg_carSpeed_L = CAR_SPEED_DEFAULT,;
/lg_carSpeed_R = CAR_SPEED DEFAULT;

—

/S 2] ohgo] A4 7] Tkl 2ol Qs Ho2 73

if (obstacle_cnt>5) {
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do{

if(InfraL < InfraR ) {  //Zt&0ll ZFollEo] QJrtH
g_carDirection = CAR_DIR_RT; /&2 2 3]
}else { 11%-201 7oiEol Jlchd
g_carDirection = CAR_DIR_LT; /&0 2 3]
}

update_Car();
delay(100);

GetDistance_UltraSonic(); /A% (Ultrasonice) ZolE 72l

if (cmFront < 15) { /Aol ofEo] 9lo™ 211,
g_carDirection = CAR_DIR_BK;
update_Car();
delay(100);

}

if (cmFront > 40 ){ //EQIZ7o] QoW &&
g_carDirection = CAR_DIR_FW;
update_Car();
delay(100);
obstacle cnt =0;
break;

if (obstacle_try > 30) { /&&3HR] 2314 7t 331,
g_carDirection = CAR_DIR_BK;
update_Car();
delay(50);
obstacle_cnt =0;
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}

e

obstacle_try = 0;
break;

}

obstacle_try+=1,;

Serial.printIn("obstacle count : Corner??");

while(true);

lse { /& ZTHoll Foligo] girtH

obstacle_try = 0;
obstacle_cnt = 0;
g_carSpeed L = CAR_SPEED DEFAULT,;
g_carSpeed R = CAR_SPEED_DEFAULT;

if(cmFront>=30) {

g_carDirection = CAR_DIR_FW;

if(cmFront >= 70 ) { //Z°1&°] 70cm B}l Q1o ™
g_carSpeed L = CAR_SPEED_DEFAULT;
g_carSpeed R =CAR_SPEED DEFAULT;

}
update_Car();

Serial.printIn("Nothing at front -> go FW");

}
else if (cmFront <30) {

212]

5

h 4
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Serial.printIn("Front 30 obstacle -> turn RIGHT(15<>30)");
g_carDirection = CAR_DIR_RT; //$&2 2 A13] 3]x]
update_Car();
delay(10);
¥
else if (cmFront < 15) { //Z°l&°] 15cm ©JHio]H F31
Serial.printIn("Front 15 obstacle -> BACK");
g_carDirection = CAR_DIR_BK;
update_Car();
delay(100);
¥

else {

// nothing

}

} I/ no Left/Right obstacle

I
// For debug : possible to check out direction with delay()
I
I

delay(2000);
} //'loop

long microsecondsToCentimeters(long microseconds)

{

return microseconds/29/2;

}

void GetDistance_UltraSonic(){
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//HC-SR04 Ultrasonic sensor(0~400cm)
digitalWrite(Sonic_TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(Sonic_TRIG,LOW);,

duration = pulseln(Sonic_ECHO, HIGH);
cmFront = microsecondsToCentimeters(duration);

if (cmFront > MAX_DISTANCE ) { cmFront = MAX_DISTANCE; }

c¢cmF_avg = (cmF_old + cmFront) / 2;
cmF_old = cmFront;

cmFront = cmF_avg;

delay(10);

Serial.printin( cmFront);

void DetectObstacle_InfraRed()

{
//[FC-51 Infrared sensor
InfraL = digitalRead( pin_InfraL );
InfraR = digitalRead( pin_InfraR );

Serial.print(InfraL);

Serial.print(" -- 1 --");
Serial.printIn(InfraR);
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L298N Arduino
DE&EE o= &c

ENA D6
IN1 D7
IN2 D3
IN3 D4
IN4 D2

ENB D5

11108 8

- ——
| - .-

SR

Jconvric,
ANALOG IN




oroj|A] 7143 Z1x{=]

L

YA 4 & BE = 952 IN3, IN4, ENB(D2, D4, D5)E A|oj5} 1L

QEZZ ENA, IN1, IN2(D6, D7, D3)2 Alojgic}

ENA, ENBOl 71712 202 | OW, HIG

HE& +8 33
HIGH, LOW & &9 934

ENA Sl oPd 23 415§ 235t £E§ Aojsta

IN19 LOW, IN2 °l HIGHE €358 cwE 3]H5tx

INLO HIGH, IN2° LOWE £330 CCWE 3|HTc},

ENB ol obd271 A58 225l0] A1 8 Aojstn

IN4°l LOW, IN3° HIGHE &35 cCW= 3|33t

IN4 Ol HIGH, IN3° LOWS £330 CCWE 3|Aglct,

22X HiF A% v
DE|DE ENA INL IN2 IN3 IN4 ENB
ofZoly: 7 D6 D7 D3 D4 D2 D5
o | AW | Y LOW HIGH HIGH LOW A
[ dusr | AY HIGH LOW LOW HIGH 29

wletA H31s}7] QML YR ey 0222 e Zojobstne
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PEERETET A% 3
ENA INL IN2 IN3 IN4 ENB
D6 D7 D3 D4 D2 D5
AL HIGH LOW HIGH LOW AY
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[1] 34

2430 2 Hzlst] B},

zlcha2o 2 WS AL 2UZHS 255 8 Zolok 312

s} Engt e B8 7

ot2kA D5=255, D2=LOW, D4=HIGH,

|02 &2 oW, HIGH

28 &2 HIGH, LOW= F0{of gt

D6=255, D7=HIGH, D3=LOW= Ad7J5}ojo} 3Ic},

int leftSpeed;
leftWardl;
leftWard2;
rightSpeed;
rightWardi;

rightWard2;

int
int
int
int
int

void setup(){
leftSpeed
leftWardl
leftWard2 =
rightSpeed
rightWardl
rightWard2

AN O

void loop(){

288

.
3
.
3
.
3
.
3

6
7
3

. G

J

pinMode(leftSpeed,OUTPUT);
pinMode(leftWard1,0UTPUT);
pinMode(leftWard2,0UTPUT);
pinMode(rightSpeed, OUTPUT);
pinMode(rightWardl,OUTPUT);
pinMode(rightWard2,0UTPUT);

analogWrite(leftSpeed,255);
digitalWrite(leftWard1,0);
digitalWrite(leftWard2,1);
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analogWrite(rightSpeed, 255);
digitalWrite(rightWard1,1);
digitalWrite(rightWard2,0);

, 1,3
/
rightSpeed ¥ B =EIE
v
_ _ = Z 5F3 ME(CW
leftWardt 20 LR N4 LOW, IN3: HIGH
leftWard2 ~ Zioj =N ] VY
rightSpeed  ZI0 @& = LH2 v
ey R _ _ QEZ 3| A Z(CCW
cirlg (HghtWardt ) ol BN ez ow
CIxg (rightWard2 0 2LH2| &
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t2

leftSpeed ~ =&

ol -:::-| ﬁf:’| forward

PWM [ leftSpeed

ClAE

leftWardl
ClAE

leftWard2

PWM | nghtSpeed

ClAE

ClAIE

A o|gt7| backward

PWM [ leftSpeed

ClAE

leftWard1
ClAE

leftWard2

PWM | rightSpeed

ClAE

ClAE

rightWard1

rightWard2

rightWard1l

rightWard2

I el
Zi 2147
I o 27|
i 27|

Il 1|

0 @R = LH 2

N 255~ R

I =I0e]

I | =142

I el =12
i) =242
i) 2L
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olo} o] st 27]8}ota MAIstL SAIstAAL WHEE 7 {2 Bk o] 2 ofFoliol I

2 C5}e bt 2 oflei7t wggLIch

(x86)\mBlock\Arduino/project_forwardBackward5_3.ino:21: first defined
here
collect2.exe: error: 1ld returned 1 exit status

M E g 1RAR.

A3202] 7]8ke] mblock2 Z 23272 3HH 2 of)2] 4US Zhot & 4 7F iE AYLITh

=z OFF0lcHl HZ2E 00|z IDE= TEFH2|
1 #include <Arduino.h>
2 #include <Wire.h>

3 #include <SoftwareSerial.h>

A

[eFFolk IDER HABI7])1E 225t 2 cUol AAT 2 IS0 A HT

#include <Arduino.h>
#include <Wire.h>
#include <SoftwareSerial.h>

P1/180.0;
180.0/PI;

double angle_rad

double angle_deg
void init();

double leftSpeed;
double leftWardi;
double leftWard2;
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double rightSpeed;
double rightWardi;
double rightWard2;
void forward();
void backward();

void init()

{

]
A N O
-

leftSpeed
leftWardl
leftWard2 =
rightSpeed
rightWardl
rightWard?2

. G

.
J

1l
w g o
e e

e

void forward()

{
analogWrite(leftSpeed,255);
digitalWrite(leftWard1,0);
digitalWrite(leftWard2,1);
analogWrite(rightSpeed,255);
digitalWrite(rightWard1l,1);
digitalWrite(rightWard2,0);

void backward()

{
analogWrite(leftSpeed,255);
digitalWrite(leftWardl,1);
digitalWrite(leftWard2,0);
analogWrite(rightSpeed,255);

digitalWrite(rightWard1,0);
digitalWrite(rightWard2,1);

ool ot

"t
(o)

of

293




void setup(){
init();

pinMode(leftSpeed,OUTPUT);
pinMode(leftWard1,0UTPUT);
pinMode(leftWard2,0UTPUT);
pinMode(rightSpeed, OUTPUT);
pinMode(rightWardl,OUTPUT);
pinMode(rightWard2,0UTPUT);

void loop(){
forward();
_delay(3);
backward();

_delay(3);

_loop();

void _delay(float seconds){
long endTime = millis() + seconds * 1000;
while(millis() < endTime)_loop();

void _loop(){

ATt 5HH o3k 22 ofl=2] 7 Agghct £5] multiple definition of Ninit' o121E EH init7t 3
Ba|A AHgSithE 28 & 4 ST &, 2217 2Hd8E T 2 D3HoA= init7} Bo|x] QFA|gt o]
G
B

MY ]
o] ok S0l ol initeh 450l Sof Qlrks R & 4 J&vich mREA initd %L & 4
Qirha Agzhotel guick
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C:\Users\ojk\AppData\Local\Temp\build5613543336795115882.tmp/core.a(wirin
g.c.0): In function “init':

C:\Program Files
(x86)\mBlock\Arduino\hardware\arduino\avr\cores\arduino/wiring.c:247:
multiple definition of “init'

project_forwardBackward5_3.cpp.o:C:\Program Files
(x86)\mBlock\Arduino/project_forwardBackward5_3.ino:21: first defined
here

c:/program files
(x86)/mblock/arduino/hardware/tools/avr/bin/../lib/gcc/avr/4.8.1/../../..
/../avr/bin/1ld.exe: Disabling relaxation: it will not work with multiple
definitions

collect2.exe: error: ld returned 1 exit status

AU OF w4,
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OJAl init °15-2 init_01 & B}oA ofFo]lof Y= EJhL|T},

void init1();
void forward();
void backward();

double leftSpeed;
double leftWardl;
double leftWard2;
double rightSpeed;
double rightWardil;
double rightWard2;

void init1()

{
leftSpeed = 5;
leftWardl = 2;
leftWard2
rightSpeed
rightWardl
rightWard2

I I 1
1 1
. e

1l
o
W N o .-
-

“e

void forward()

{
analogWrite(leftSpeed,255);
digitalWrite(leftWardl,0);
digitalWrite(leftWard2,1);
analogWrite(rightSpeed,255);
digitalWrite(rightWard1l,1);
digitalWrite(rightWard2,0);

void backward()
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analogWrite(leftSpeed,255);
digitalWrite(leftWardl,1);
digitalWrite(leftWard2,0);
analogWrite(rightSpeed,255);
digitalWrite(rightWard1,0);
digitalWrite(rightWard2,1);

void setup(){

init1();

pinMode(leftSpeed,OUTPUT);
pinMode(leftWardl,0UTPUT);
pinMode(leftWard2,0UTPUT);
pinMode(rightSpeed, OUTPUT);
pinMode(rightWardl,0UTPUT);
pinMode(rightWard2,0UTPUT);

void loop(){
forward();
delay(3000);
backward();
delay(3000);

}
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Ho|5t7| forward

PWM (leftSpeed = =i €EER =LH2

CIxle (leftwardt  Zioil €ER =047
CIxe (leftward2z 2o EER =471
PWM | rightSpeed ZI0| @ =112
CIZE (rightWardl  Zi0i €W = L1

CIAIE ( nghtWard2 = ZIH kM =2

& |51

leftSpeed ~ EEIE
lefeward1 ~ |
I

7 o517 backward

PWM (leftSpeed = Z!0l € = L1

CIAE (leftwardt 20 EER =421

CIAIE (leftward2 20 @ER = L1

PWM ( rightSpeed ~ Z!0i| 22|
CIAIZ (rightWardl = Zi0i 27
CIAIE (rightWard2 = Zi0i 27

298 OfHFO|L- oF Bof



