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HARDWARE up DOCUMENTATION -

Legacy IDE (1.8.X)

©©o) Arduino IDE 1.8.19

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

Refer to the Getting Started page for Installation instructions.

SOURCE CODE

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.

COMMUNITY - BLOG ABOUT

DOWNLOAD OPTIONS

r 'OWS Win 7 and newer
V.= 4sows ZIP file

Windows app Wwin 8.1 0r 10 =

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.10 or newer
Release Notes

Checksums (sha512)

HARDWARE SOFTWARE CLOUD DOCUMENTATION COMMUNITY BLOG

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 65,509,391 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50

ST DOWNLOAD CONTRIBUTE & DOWNLOAD

ABOUT
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&9 sketch_mari9a | OFF0|= 1.8.8
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COHE 0|22 2 HE.. Ctrl+Shift+5
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up code here,

Ctrl+Comma

code here,

E
S

Ctrl+Q
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to run once:

to run repeatedly:

oct03a | OFF0|k 1.8.19

sketeh_oct03a

1 void setup() {

2 // put your setup code here, to run once:
3

41

5

6 void loop() {

7 // put your main code here,

8
9]

to run repeat:
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@ sketch_oct03a | OFF 0| 1.8.19
oy HE AFAA =2%
iE =%
AFHA 23|
sketch_oct03a QT 2H g ME DA
1 void s 2o=ai2) 2. Ctrl=Shift=1
AlZ|g 2L Ctrl+Shift+M

2 /7 run once:
- B aze == Ctrl=ShiftsL

a } WiFi101 / WiFiMINA Firmware Updater

5 o oesoum.

- SE i i
6 void 1 k.: - Arduino Yun
=2c =g Arduino Uno
T4/ P

Arduino Uno Mini

Z= 20 "Atmel-ICE (AVR)"
Arduino Duemilaneve or Diecimila

o SE20 271

9 Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH

Arduino Micro

Arduino Esplora
Arduino Mini

Arduino Ethemnet
Arduino Fie

Arduino BT

LilyPad Arduinc USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground
Arduino ¥in Mini
Arduino Industrial 101
Linino One

Arduino Uno WiFi
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@ sketch_oct03a | OFF 0] 1.8.19
oy BE SAHE E ESE

sketch_oct03a

1 wvoid setup() {

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

3

41}

5

6 void loop() {

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

8 @ == uH

9 Er [ Al | lesp®

esp32

by Espressif Systems
EESNE- ER =1

ESP32 Dev Module, WEMOS Lolin32, WEMOS D1 MINI ESP32.
Maore Info
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QHI™M O 2 ESP32 Dev Module

@ sketch_oct03a | OFS0/ 1.8.19
o BE 235 £ 5%
Its =0
AH K] E2FHT|
sketch_oct03a oIRT AF g AJZ T
1 void s EHO|ERE| B Ctrl+Shift=I
AlE[E 2L Ctrl+Shift+M

2 // run once:
3 B A2 EEH Ctrl+Shift+L

4} WIFi101 / WiFiNINA Firmware Updater

5 | =Swwamun’ i =Eaum

. z=E -
6 void 1 Arduine AVR Boards
HLC Hd 37|
? // p e e i
ZEIZ: "Atmel-ICE (AVR)" ESP32 Wrover Module

: SEEH =7 ESP32 Pico Kit

7 TinyPICO

S.0D1 Ultra v1
MagicBit

Turta loT Node

TTGO LoRa32-0OLED V1
TGO T
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WiFi101 / WiFiNINA Firmware Updater

E L "ESP32 Dev Module”

Upload Speed: "921600"

CPU Frequency: "240MHz (WIFi/BT)"
Flash Frequency: "80MHZ"

Flash Mode: "QI0"

Flash Size: "4MB (32Mb)"

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"

Core Debug Level: "Mone”
PSRAM: "Disabled”
EE:"COM3"
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void setup() {
void loop() {

}
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void setup() {
void loop() {

}




void setup() {
void loop() {

}
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void setup()
/0|20 A= 2
}
void loop() {
/xakH 210000
O|& : 300%/

}




pinMode(pintHs, 2 &),

ol MRS o
- ©L.E 1 INPUT, OUTPUT, INPUT_PULLUP
// INPUT_PULLUP(LH & E X3t 2445

digitalWrite(pintH 2, 2 &),

A1 Tofl L2/ HIGH £ LOW 208 L2

- RECHIGHBY 23 £E U BY X3 AFR), LOWOV £3)

digitalRead(pintH 2);

analogRead(pintH 3);
il

analogWrite(pintl 2, value);

delay(value):

10002 12& 9|0




<EPRRFAIEE ZEZHA >

§ 1
00100110

CAZARE SR ok >

v EPRE7iBESL USB EES 53 A2/ SA0l2KE S BAI g




E® Serial_Helloworld | OF£0|%= 1.8.10
oty #HE AKX E 2T

Serial_Helloworld §

void setup() {

Serial.begin (9600);
Serial.print ("Hello World!"™);

} © coms
I

Hello World!

void loop () {
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I the setup function runs once when you press resef

void setupl) {

ff initialize digital pin 13 as an output.
pinMode(13, QUTPUT):
}

vold Toopl) {

digital®rite{13. HIGH): [/ turn the LED on (HIGH .

delav(1000): JF wait for a second

digital¥rite(13, LO¥): /f turn the LED off by |ali

delay(1000): ff wait for a second
1vrI m

-

/I the loop function runs over and over again forever |
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| ESP32 DEV KIT V1 W [\[e10]}

-
[Cimput only ] [ RTCGPi03 ] S8R (40C1_3] [ IF—
[[RTC GPI0S | [RERISA) | Touchs | [ADo1_4) [ EE1O\ - (8
[RTC GPI0S | RERISEN) | Touchs | [ADC1.5 (1] ,

~PAE 5] [ V_SPID ] [Mosi]
A ER 2 [V_SPi_wP] [ scL | RISl
A ][Rx00] [feik2T]
LA [0 [ VSPI_HD ][ SDA |
~oAEH [T [ VSPIQ | [miso]| [ETSoN
o A £ [T [V_SPI_CLK] [ SCK ]
L /

= = W B
Qn.ﬁ!.—‘i’-‘#vvntuww

Ein3 ] -
U3 GND D15 D2 D4.RX2 TX2 DS D18 019 [!219’(10 TX0 022 D23 ’

RGN [ arios | (Avc2_s) (I OO EEL S Y /] I [sPi_cso] 55
[EDAGZH [ RrC GPio7 | (ADC2.9) [ 111 Y~ e e

[RTC GPIO17] [ Touch7 |[ADC2_7|[[[77]] Y )
[RTCGPIO16] [ Touché || HSPI_CLK | [ADC2_6]| [ 1] m.Av. 3
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L{E LED

O2E &9
C2| & 281 H(HZE L2 LED)
3.3V 2 LED 7%

OV EL{™ LED 744
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7 UE LED

//WE LEDE 12 S9H7 1 12 S0t 117| 2 261 L& (ED T2 24
void setup() {

pinMode(2, OUTPUT), /2H LS &2 R E = R7|3}

}

void loop() {

digitalWrite(2, HIGH):

J/HIGH CHAI 1 7}5, LED 77|, 3.3V 47| & &2 EH
delay(1000); /12 7|tt2|7|

digitalWrite(2, LOW):

//LOW A1 0 7=, LED 117|,0V 47| & &2 B H
delay(1000); /1= 7|H&{7|

}




T LI &L LED

77 0] 4
22 THQ| 2 ZHwHo| = LjE LED B2




7 UE LED

//WE LEDE 22 =9t7 1,
void setup() {

pinMode(2, OUTPUT); //2H1
}

void loop() {

digitalWrite(2, HIGH):

//HIGH T4 1 715, LED 7{7|, 33V 7| & 22 2
delay(2000); //2z 7|tk 7|

digitalWrite(2, LOW);

//LOW CHAI 0 7ts, LED 17|, OV 47 | E &2 EH
delay(2000); //2z 7|tk 7|

}




T LI &L LED

77 0| M
110k 22 CHQ 2 ZHro| = LjH |ED T2

-> setup() &4 0|




7 UE LED

// 1O 22 E0t7 ] T1=L{jE [ED =2 ] H

void setup() {

pinMode(2, OUTPUT), /2H U S &= R E = R7|5}
digitalWrite(2, HIGH):

//HIGH T4 1 715, LED 7{7|, 33V 7| & 22 2
delay(2000); //2z 7|k 7|

digitalWrite(2, LOW);

//LOW CHAl 0 745, LED 117|,QV X7 | E &2 EHH
delay(2000); //2z 7|k 7|

}

void loop() {

}




M25 LED

A 23
red, yellow, green, gnd?| 4 25 J1X
GPIO13, GPIO12, GPIO14, gnd &2

3.3V EL{H LED A
OV 2™ LED 44




ASE LED

/[P EDE 052 5071 117 | &
void setup() {

pinMode(13, OUTPUT); //GP1O13™M™
pinMode(12, OUTPUT); //GPIO 12
pinMode(14, OUTPUT); //GPIO14™M™
}
void loop() {
digitalWrite

(13, HIGH); //red ON
digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW); //green OFF
delay(500); //0.5Z C{7|
digitalWrite(13, LOW); //red OFF

digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW); //green OFF
delay(500); /0.5 &j7|

}
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LED

/108> 25 8> g

SSIEDZ=Z =M
void setup() {
pinMode(13, OUTPUT); //GPIO13
pinMode(12, OUTPUT); //GPIO12
pinMode(14, OUTPUT); //GPIO14
}
void loop() {
digitalWrite(13, HIGH); //red ON
digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW); //green OFF
delay(500); //0.52 &7 |
digitalWrite(13, LOW); //red OFF
digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW); //green OFF
delay(500); //0.5Z 47|

+O02 |EDE 052 M {1 THR|=

digitalWrite(13, LOW); //red OFF
digitalWrite(12, HIGH); //yellow ON
digitalWrite(14, LOW); //green OFF
delay(500); //0.52 Ojj7|
digitalWrite(13, LOW); //red OFF
digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW): //green OFF
delay(500); //0.52 Ojj7|
digitalWrite(13, LOW); //red OFF
digitalWrite(12, HIGH); //yellow OFF
digitalWrite(14, LOW); //green ON
delay(500); //0.5z Ojj7|
digitalWrite(13, LOW); //red OFF
digitalWrite(12, LOW); //yellow OFF
digitalWrite(14, LOW); //green OFF
delay(500); //0.5% C{7|

}
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GPIO15, 2, 4102 H7 5 1D
B ED T2 Jajy




-> B ALE

digitalWrite(15, LOW); //red OFF
/U7t E S REE S Lt 2 202 | EFDE 052 M {10 THR|= Al digitalWrite(2, HIGH); //yellow ON
SE|FD T2 digitalWrite(4, LOW); //green OFF
void setup() { delay(500); //0.5= Oj7|

pinMode(15, OUTPUT); //GPIO15TS 23 2 = 2 A[-85} digitalWrite(15, LOW); //red OFF

pinMode(2, OUTPUT); //GPIO2TH S £ B E 2 AtE 3 . _
sinMode(d, OUTPUT): //GPIOATIS S22 2 ApREt digitalWrite(2, LOW); //yellow OFF

} digitalWrite(4, LOW): //green OFF
void loop() { . =
digitalWrite(15, HIGH): //red ON d?'éy(SOO_)' /1052 Hi7|
digitalWrite(2, LOW); //yellow OFF digitalWrite(15, LOW): //red OFF
digitalWrite(4, LOW); //green OFF d|g|ta|Wr|te(2, LOW), //ye”ow OFF
delay(500); //0.5Z 47| .. i .
digitalWrite(15, LOW); //red OFF digitalWrite(4, HIGH): //green ON
digitalWrite(2, LOW); //yellow OFF delay(500); //0.52 O} 7|
digital\Write(4, LOW): //green OFF digitalWrite(15, LOW); //red OFF
delay(500); /0.5 tf7| . o

digitalWrite(2, LOW); //yellow OFF
digitalWrite(4, LOW); //green OFF
delay(500); //0.5= {7

}
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[[8=E A

intred =15
int yellow =2;
int green =4;

void setup() {

pinMode(red, OUTPUT); //GPIO15HZ £ E & Ar25t
pinMode(yellow, OUTPUT); //GPIO2H 2 £SH 2 E = ALES)
pinMode(green, OUTPUT); //GPIO4TH S £H E E 2 A2t
}
void loop() {

digitalWrite(red, HIGH); //red ON
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(500); //0.5% Tj7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(500); //0.5% Tj7|

digitalWrite
digitalWrite

red, LOW); //red OFF

(
(vellow, HIGH); //yellow ON

digitalWrite(green, LOW): //green OFF
delay(500); //0.5z C}{7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF

digitalWrite(green, LOW); //green OFF
delay(500); //0.5z Cj7|
digitalWrite(red, LOW): //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, HIGH); //green ON
delay(500); //0.5z Cj7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(500); //0.5z C{7|

}
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/] time HEE
ZM HADTHA|= 4l
intred =15
int yellow = 2;
int green =4;
int time = 500;
void setup() {
pinMode(red, OUTPUT); //GPIO15HZ £ L E & A2t
pinMode(yellow, OUTPUT); //GPIO2TH S S L E = A25t
pinMode(green, OUTPUT); //GPIO4T & &3 2 E 2 AESH
}
void loop() {
digitalWrite(red, HIGH); //red ON
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /0.5 C{7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /0.5 Cj7|

o2 |EDE05

digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, HIGH); //yellow ON
digitalWrite(green, LOW): //green OFF
delay(time); //0.5% O 7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); //0.5% O 7|
digitalWrite(red, LOW): //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, HIGH); //green ON
delay(time); //0.5% O 7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /05 C{7|

}
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-> 3W LED At

/] time HEE
ZM HADTHA|= 4l
intred =15
int yellow = 2;
int green =4;
int time = 500;
void setup() {
pinMode(red, OUTPUT); //GPIO15HZ £ L E & A2t
pinMode(yellow, OUTPUT); //GPIO2TH S S L E = A25t
pinMode(green, OUTPUT); //GPIO4T & &3 2 E 2 AESH
}
void loop() {
digitalWrite(red, HIGH); //red ON
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /0.5 C{7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /0.5 Cj7|

o2 |EDE05

digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, HIGH); //yellow ON
digitalWrite(green, LOW): //green OFF
delay(time); //0.5% O 7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); //0.5% O 7|
digitalWrite(red, LOW): //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, HIGH); //green ON
delay(time); //0.5% O 7|
digitalWrite(red, LOW); //red OFF
digitalWrite(yellow, LOW); //yellow OFF
digitalWrite(green, LOW); //green OFF
delay(time); /05 C{7|

}




T¢ PWM A
PWM(Pulse Width Modulation)




T¢ PWM A
PWM(Pulse Width Modulation)

T RIFA[HZ] - 120 Rl S5t= 3l4

77 Duty ratio[%] : oF 7| QM| M A= 7 onklO] Y= H|&

=> =, PWMZ Duty ratiog Z24&=2ty= 20|




T¢ PWM A
PWM(Pulse Width Modulation)

HIGH ++7t0| &

o 7= Co
lE"ltﬁ E?_I' O1TE

Duty ratio : 75%  Duty ratio : 50% Duty ratio : 25%
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<3W LED ¢ Z>
1. A™ M2 GNDMOZE MXI3| Z0|A= GNDE S3(-)
2. 7F20 +& VIN(GV) EE&= 3.3v0 &
3. S= Signal2 ME=S AL, O 59| =27 AEE= A2 GPIOT3HO| HE




T2 3W LED

// 052 M 741 HR|= 3W LEDE 2 124

void setup() {

ledcSetup(0, 5000, 8); //0¥1 2}{'20|| 5000HzZ 8H|EZ M|&
ledcAttachPin(13, 0): //GPIO13MH Z 0zl|'2 = A|H

}

void loop() {

ledcWrite(0, 255); /0220 255(2|EHZ)) 97| = PWM =4
delay(500); /1957|171 0.5% 82|

ledcWrite(0, 30); //0z{'2 0] 30 E}7| 2 PWM &3
delay(500); /1957|171 0.5% 82

}




T LI &L LED

77 0| &
052 M 741 72|= 3W LEDZ 2134 0| 850

HFH 7T 22 57| = sl 27




T2 3W LED

// 05z M 741 A= 3W LED Z2 122 22510 Hl9| 5t7| 0I5 H 7|

void setup() {

ledcSetup(0, 5000, 8); //0EH z}{20f| 5000HzZ 8H|EE ME
ledcAttachPin(13, 0); //GPIO13MH 2 022 2 R|H

}

void loop() {

ledcWrite(O, 255); //0Z{ 2 Of| 255(2|HZ)) 57| 2 PWM £
delay(500); 27171 0.52 {3

ledcWrite(0, 30): //0z{E 0| 30 BH7| 2 PWM &3
delay(500); 27171 0.52 {3

}




T2 3W LED

77 0| &
052 M Ho| H|7|7} 247 HHOR|4= 3W LED Z2 =




i‘mw LED

// 0524 H10| H|7|7} 747 ${OF2| = 3w LED =2 734
void setup() {

ledcSetup(0, 5000, 8): //0FH ZH{'20f| 5000Hz= 8H|E = AM|E
ledcAttachPin(13, 0); //GPIO13H = 022 = X| 4

}

void loop() {

ledcWrite(0, 0); //0ZHE 0| 255(R|THZf) EH7 | 2 PWM &3
delay(500); //255%57(71 0.52 |A|

ledcWrite(0, 1); //0Z{ 20| 254 EF7| 2 PWM &3
delay(500); HF7|7F 052 QX

ledcWrite(0, 2); //0Z{'20j 254 BF7| 2 PWM &&H
delay(500); HF7|7F 052 QX

55







17 BHE 2 (for)

o

Fore==

3 (O A])

[*forz= A-&ot0]
void setup() {
Serial.begin(9600);
for(int i=0; i<10; i++){
Serial.print("for i : ");
Serial.print(i);
Serial.printIn(", Hello World");
}

KZAAI0| 100|2FA I, O ~ 971 &| Bk

}

void loop() {

}
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S AMg3F 7

F(G[A])

Fwhile 22 AREoI0] 2440 100|L M, 0 ~ 97| Sl AHE ZHE=

void setup() {
Serial.begin(9600);
int i=0;
while(i<10){
Serial.print("while i : "),
Serial.print(i)

Serial.printIn(", Hello World");

i++;

}
}

void loop() {

}

SN/




= 83 052 4 Ho| M|7|7F d7F SHOMA|[= 3W LED = 174
void setup()
ledcSetup(0, 5000, 8):
ledcAttachPin(13, 0)

}

void loop() {

for(int w=0; w<256 ; w++) { //for()= Z0{ZI
ledcWrite(0, w); /[13HOf 8f7]7¢
delay(5):
}




77 3W LED

0]
29| 7|7} 7% Of SR/ 3W LED 22




= 283 052 4 Ho M|I7|7F 4 O =R = 3W LED 2= 17
void setup()
ledcSetup(0, 5000, 8):
ledcAttachPin(13, 0)

}

void loop() {

for(int w=0; w<256 ; w++) {  //for()= -?-01?,’\_I OF2 HEE
ledcWrite(0, 255-w); //13H 0| ¥t7| 7 2 érEH PWM &%
delay(5);
}




7 73W LED(PWM £21) o wiesoz waiss

void setup() {

ledcSetup(0, 5000, 8);

ledcAttachPin(13, 0);

}

void loop() {

for(int w=0; w<256 ; w++) { /[/for()= Z%
ledcWrite(0, w); //13H0f| g
delay(5):
}

for(int w=0:; w<256 ; w++) { //for()=
ledcWrite(0, 255-w); /7130
delay(5):
}




2800 Z2 M7|7F 28 oML
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<> 3W LED(PWM &2) odzasuseeusn

[/ while(2F==2 285101 H2| M|7|7F 4 BIOR| L7 | O &R | = 3W LED Z2 T2y
void setup() {

ledcSetup(0, 5000, 8);

ledcAttachPin(13, 0);

}

void loop() {

int w=0;

while(w<256){ //for()& A s L0rF e
ledcWrite(0, w); //13%°1| H717t S7t5HH PWMEH
delay(b):
Wt+;
}

w=0;

while(w<256) { //for()& F0{2I &4 r.:. Ht=
ledcWrite(0, 255-w); //13M0Of| 8}7|7t ZtASHH PWM &5
delay(b):
W]
}

}
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i‘zw LED
R 3AH LED

02| 22
RGB LEDEJ'J_ ==

LED HE o0 371X M2 Y=
LED7r EO1 A=
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T73M LED
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7 3M LED

digitalWrite (Red, HIGH);
digitalWrite (Green, LOW);
digitalWrite (Blue LOW) ;

SO LED 245 A| 24 947 0| 77 |HIGHIA IS HLOF 50| &

sl sz (SRS (AREER)) 25 commonolvecz sof g

LED A5 4ls

digitalWrite (Red, LOW) ;

digitalWrite (Green, HIGH);

digitalWrite (Blue, HIGH):

FoM LED S Al w24 A2 10| 107 |(LOWL 25 BUoF SO 3




77 3W LED
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341 LED

/] AR S AH 3AH | ED T2 24
intred=15;

int green = 2;

int blue = 4;

int time = 1000;

void setup() {

pinMode(red, OUTPUT); //GPIO15MH &
pinMode(green, OUTPUT); //GPIO2M &
pinMode(blue, OUTPUT); //GP104™ -2
}

void loop() {

/] TR

digitalWrite(red, LOW);
digitalWrite(green, LOW);
digitalWrite(blue, HIGH );

delay(time); //0.52 O 7|

/] A2 A4

digitalWrite(red, HIGH):
digitalWrite(green, LOW);
digitalWrite(blue, HIGH );

}

=D R ALRE




i‘zw.* LED
> Q2|0 4

E (Cothode ) EECUREEREEEEEEEEE NEE(AReda)) == =comonoivacz sorg;

LED 45 PWM LED 45 PWM

analogWrite (Red, O0); _ analogWrite (Red, 259);
analogWrite (Green, 0); analogWrite (Greer, 255, ;
analogWrite (Blue, 255); analogWrite (Blue, 0);
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344 LED

rgb & H Em v Q
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344 LED

/] FRI7H MZO| 3/ | ED 2 T34
intred=15;
int yellow = 2;

int green =4,
int time = 1000;
void setup() {

pinMode(red, OUTPUT); //GPIO15M S £ 2 E 2 Ar235¢
pinMode(yellow, OUTPUT); //GPIO2H & £ D E 2 A5}
pinMode(green, OUTPUT); //GPI04 & £ 2 C 2 AR5t
}
void loop() {

analogWrite(redPin, 255);
analogWrite(greenPin, 0);
analogWrite(bluePin, 0); //red
delay(time); //0.5= T{7|




T73M LED




SX|7H AM7Z-o| 3xH L ED T2 72

5
int greenPin=2;
int bluePin = 4;
int time = 1000;
void setup() {
pinMode(redPin, OUTPUT); //GPIO15MH 2 SH 2 E = AREJF
pinMode(greenPin, OUTPUT); //GPIO2M 2 £ 2 E 2 A3t
bluePin, OUTPUT); //GPIO4H & &3 L & = Ar23H

(
(

pinMode

}

void loop() {

setColor(255, 0, 0); // red
delay(1000);

setColor(0, 255, 0); // green
delay(1000);

setColor(0, 0, 255); // blue
delay(1000);

setColor(255, 255, 0); // yellow
delay(1000);

setColor(80, 0, 80); // purple
delay(1000);

setColor(0, 255, 255); // aqua
delay(1000);

}

void setColor(int red, int green, int blue)
{
analogWrite(redPin, red):
analogWrite(greenPin, green):
analogWrite(bluePin, blue):

}
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ARDUINO

FS _

-

> HIGH, %+=& -> LOW

Mgt : vee(5V)

ol==<g4tm
2l = O

LIH X| : GND

ARDUINO
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> LOW




void setup() {
Serial.begin(9600); //OI=0| -PC SAIA|2H9600 £

pinMode(13, INPUT);

}
void loop() {

int button = digitalRead(13):

Serial.printin(button):

delay(100):
}

[/

[M3BE] L= S0M B0 B5

/M 2] ZHHI%)S PCR 21
/012 THZ[(0.120] 12| MM

OIQ)
210




ARDUINO

FS _

-

> HIGH, %+=& -> LOW

Mgt : vee(5V)

ol==<g4tm
2l = O

LIH X| : GND

ARDUINO

= -> LOW

L= _
P2 =]

> LOW




void setup() {
Serial.begin(2600);

pinMode(13, INPUT_PULLUP):

}
void loop() {

int button = digitalRead(13);
Serial.printin(button):

delay(100);
}

//OFF0| '=-PC E4IA| 29600 £ )
/M EHZ GPIO13LS YUY DER ALE

/13T 242 HOIN Bi40] 2S
/41X 9] ZL(#4)8 PCE &1
/1012 T7|(0.120] 18] 44 %2)




@ sketch_oct03a | OHR0I= 1.8.19
oy BHE AAN B ES%

sketch_oct03a §

1 void setup() {

2 Serial.begin (9600);

3 pinMode (13, INPUT PULLUP);
4}

5

6 void loop () {

7 int button = digitalRead(13);
8 Serial.println (button):;
9delay(100);

10}

11

/ /050 =—pC
J/HIEAZE 131

//13M¢e]
/e gt
//0.1%= 7] (0.1

9600 &
E2 A=

=0 12 MA

—F PR PP~ Rlooolk ~F~ ~ H—

W

M AE £38 [EZAME FN

(W=

~ |%00 2ER0IE

v [ 2= w2 |
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@ sketch_octD3a | OFF0| L 1.8.10
oy BE AHK E B2
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AF R BB

QRS W g = DA
ENEEEEEN
AE|Z B

sketch_oct03a §
1 void
2 Seri

3 pinM

WIF107 / WiFININA Firmware Updater
4 } 2L "ESP32 Dev Module"

Upload Speed: "921600"

5 CPU Frequency: "240MHz (WiFi/BT)"
6 vold Flash Frequency: "80MHz"
. Flash Mode: "QIO"
710t b fih size vams gomby

8 Seri‘ Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)"

Core Debug Level: "Mone"
9 delal  psram: "Disabled"
ZE: "Com3"
10 } EL = 27

11

==y
=26 27

Ctrl=Shift+l
Ctrl+Shift+M

| //0t50l%=-pC

/ /138 gre 9
//AA el gh(Bl4)
//0.17% EHJI 0.

SAMAE (9600 &&

/ /Bl =& 13?&% ol 2 AlE

oA B0l €5

pce P
120l 12 AA 243




@ sketch_oct03a | Ot 0| 1.8.19
oY HE AAK E ESY

sketch_octd3a§

1 void setup() {

2 Serial.begin (9600) ;

3 pinMode (13, INPUT PULLUP);
4}

5

6 void loop() {
7 int button = digitalRead(13);
8 Serial.println (button);
Sdelay(100);

10}

11

/ /00|l —pCc S
//HEAZA

/ /13819
//HIA 2
//0.1%

= (9600 =5
ARCR AR

)

-£.0
o

19600 EER0IE

Ml
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T RUL(if)

/* if 22 ARRSI0] ZZda==b (2F=1) O|H ” Hello World!” £&, a==b (7{3=0) O|H “ Hello!” &2/
int a=49;
int b=0;
void setup() {
Serial.begin(92600);

}

void loop() {
if(Serial.available()){
b=Serial.read():
Serial.printin(b):
if(a==b){
Serial.printIn(*hello, world"):
}
else{
Serial.printIn("hello”);







JY3W LED + HE

[ =2 E85F3WLED, HHE 2]

void setup() {
pinMode(13, INPUT_PULLUP); //M3H HE
pinMode(12,0UTPUT); /1281 ™ 3W LED

}
void loop() {
int button = digitalRead(13);
if(button==1){
digitalWrite(12,0):
telse{
digitalWrite(12,1);
}
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IR i P s

void setup() {

Serial.begin(9600); //PC2} A|2| X
pinMode(13, INPUT); [/AMIA Q] 13T
}

void loop() {

int sensor = analogRead(13); [/7TEHZSH(13H)2] ZF2 210 ¢

Serial.printin(sensor); /IOl 7S PCR A&
delay(50)
}







@ sketch_octD4a | OFE0|= 1219
oY EHE AN E EEY

sketch_oct0da §

1 wvoid setup() {
2 Serial.begin(9600); //PCRt AlCIYEA AR wet

3  pinMode (13, INPUT); //HAe 13T A 2212
a3 2610

. 2628
2658
2691
2704
2721
2735
2737
2736
2736
2739
2736
2738
2745
2778

6 void loop() {

7 int sensor = analogRead(13); //7IB1Ag(138) 9
8 Serial.println(sensor); /A Sl gtE PR
9 delay(50):

10}
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© sketch_oct04a | OFF0|k= 1.8.19
oy BE &AM § EEY

sketch_octD4a §

1 void setup() {

2  Serial.begin (9600); //PCRE Al ESel A%}
3 pinMode (13, INPUT); //HIAC] 138 A&
4}

5

6 void loop () {

7 int sensor = analogRead(13); ///JIHAE (1342
§  Serial.println(sensor); /7N e EE pecye
9 delay(50);

10}

l000.0

W00 EEHOE ||




I Ao + 3W LED




ﬁ7|-ﬁz-| %CDI- + 3W LED %'r—sgs(g gﬂ mgxwlg H} 2 &

void setup() {
ledcSetup(0, 5000, 8):
ledcAttachPin(12, 0);
pinMode(13, INPUT); /MM 13 HA

}
void loop() {

int sensor = analogRead(13); //7HH 2 8H13)Q] F
ledcWrite(0, sensor);

delay(50)




IR i P s

vold loop () {

val = map(val, 0, 4095 , 0, 255);

) 7R ERe

val =map(val, 0, 4095, 0, 255);

. irkt;/al =analogRead(Analog_pin); .
! A

Haevalof| 71 A 4 A

d
SREY NS aAuRlselg o on o

L‘ Y 9lo] 415t 2t
. analogWrite(Led_pin, val): 2{510|M £012=ZH0 ~ 1023)S

71 ZH(0 ~ 5




7 7HH | + 3W LED

void setup() {
ledcSetup(0, 5000, 8):
ledcAttachPin(12, 0);
pinMode(13, INPUT); [P 13 AZ

}
void loop() {

int sensor = analogRead(13); [17PHA=H(13)2] 4}
sensor = map(sensor, 0, 4095, 0, 255);
ledcWrite(0, sensor);

delay(50)
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ZE M

void setup() {

Serial.begin(9600); [/PCt A2
pinMode(13, INPUT_PULLUP); J/MIMq el 13m
}

void loop() {

int sensor = analogRead(13):

£9
Serial.printin(sensor); [IAMQ] 22 PCE H&
delay(50)

}
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AEot0] = A gf0f| et O =X |H led 11 BIOH A= Z2H

void setup() {
pinMode(13, INPUT_PULLUP); //AMIAMQ] 13 A A
ledcSetup(0, 5000, 8); //0% z{'2 0| 5000HzZ 8H|EZ XY

ledcAttachPin(27, 0); //GPI027H 2 022 = A|H
}

void loop() {

int sensor = analogRead(13);

if(sensor>700) ledcWrite(0, 255);

else ledcWrite(0, 30);

delay(50);

}
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MEHSE ServoEsp32E ZAHGHA A X

@ cketch_octd4a | 0F50|= 1819
oy #E 28N E EEY

sketch_oct0da §

1 void setup () { © =01282) GUF

2 Serial.begin (96' E|'c|—l}|-‘5-” V|EJH|P.||
3 pinMode (13, INPI | ServoEsP3?

by Jaroslav Paral
il } Generate RC servo signal on a selected pins with ESP32 device and Arduino framewark.
More info

5void loop() {

6 int sensor = ani

v | |Servoesp321

7 Serial . println (4
8 delay (50);
9}

10
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(@ cketch_octo2a | OFF0|k 1.8.19
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se/ETY Ctri+R
EEI cti-u
sketeh_ S2IH0Z 0|85 UZE Clrl+ShiftU
1 gpd  EERE EOILE LEW] crlafs

Y emsmmmen //pCSt AZI2SH A%

3 pRSET :F'tm /7378 HA0DE SHEE
4}

Contributed 20| =228{2]

5void loop() { Afstandssensor - HCSRO4

ArduinoOTA —
6 int sensor = anal suetootserl //2tHAEN(13) 9 glg

7 Serial.println (se E:;:w J/HMe 32 pcE HE

8 delay (50) ; EEPROM

ESP32.

9 } ESP32 Async UDP

l O ESP32 Azure loT Arduing
ESP32 BLE Arduino
ESPmMDNS
FFat
FS
HCSRO4 ultrasonic sensor
HTTPClient
HTTPUpdate
HTTPUpdateServer
IRRemoteControl
IRremote
LedControl
NetBIOS
Preferences
SD{esp32)
SD_MMC
sl
SPIFFS

o sevamPz
SimpleBLE
Ticker
Update
WebServer
WiFi




TrME 2E

#include <Servo.h> [IME2E 20| H2{g]

Servo svo; [/IMEREE svoit &t

void setup() {
svo.attach(13); /13| MERE HA

pinMode(15, INPUT);
}
void loop() {
svo.write(0); /[IMEEE 02 O|F
delay(1000):; [IMEEE 7} 79| O]
svo.write(170); [IMEZ2E 170 £ Of
delay(1000):; [IMERE 7} S&9] O




sketch_oct0da | OFR0| 1.8.19
oY BHE AAHK E EEST

sketch_oct0da §

1 #include <Servo.h> //AMBREE 2l0|BelelE AE
2 Servo svoO; //AEEHE svoldt &

3

4 void setup() {

5 svo.attach(13); //13%10| AlERREE oA

© pinMode (15, INPUT);

Il

8

9 void loop() {

10  svo.write(0); //ABEE 052 0|l

11 delay(1000); //MEREI E20] 0ls
12  svo.write(170); //ABERE 17052 0|ls
13  delay(1000); //MEREI S20| 0lsE
14}

ME ZEH -> 0|2 A 0~180EE 0|=T = QUX|TH
50| 2 HSAHLE o] LHMSH| HZ20] 0~170 HEE A




)
TrME RE + 7HHAE

e
-~ e8NS E

81060 £10910 ¥0 2O S

- g B

Q9EA9ZALEIAY A,
ELRCY YT

116



ToME BE + 7HAZ S

#include <Servo.h> //IME BE| 2t0|EE{2| & AtL]sSt

Servo svo; [IME BB & svoet gf

void setup() {
svo.attach(13); /[13H0| ME 2E| HZA

pinMode(15, INPUT); //15TH 0| ZtEHZ| s HA

}
void loop() {
int sensor = analogRead(15):
int angle = map(sensor, 0, 4095, 170, 0); //0~4095 => 170~0%

svo.write(angle);
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sketch_oct0da §

1 #include <Servo.h> //ABEE clolBelelE MEE
2 Servo svo; //MNEEEE svoct &
3

4 void setup () {

5 svo.attach(13); //1380] MERH

6 pinMode (15, INPUT); / /1580 2t A2t

7}

8

9 void loop() {

10 int sensor = analogRead(15);

11  int angle = map(sensor, 0, 4095, 170, 0); //0~4095 => 170~0%

12  svo.write(angle);




T 22T MM

Z2SIDHUR E
TRIG

ST} A
CuAbE =

lEcho -'f'-—E—O .

SkM ~> 2O _ITI_I:.Iél ->

3 Eopo hEte =Rt

= O

20| AS

|740] E2 A&
ﬂfof Ry




.......

= B (VCC)-5V —
2 (Trig)-D12

L5555y
683888

XS OM A (HC-SR04) Vcc-5V / Trig-D12 / Echo-D13 / Gnd-GND

k

ZFO|AbSH : HC-SR04= 5VE E-E617| I F0f| VCCEIS ESP322| VINE

I_

F|I'

5VOf| A Z5Hof
120




Ty 22T} MM

1) Mol 27| X|>>2t0[2 22| Z&tor7|>>2r0[E 22| 2E|S IEHSIA ServoEsp32S A MBI X

s s o= TTL Al albH T =1L ol —H

© =H01=232) LA

Erg Al v ET [al T
[ More info

HCSR04

by Martin Sosic

Library for HC-5R04 ultrasonic distance sensor. You can measure distance in centimeters.
More info

HCSR04 ultrasonic sensor

by gamegine B 2.0.2 INSTALLED

Allows an Arduino board to use HCSR04 module. This library allows an Arduine board to use multiple HCSRO4 sensors for get
current distance in cm. On the Arduino.
Mare info

CEECIRI=E
ManoConnectHcSr04

by https:/ fgithub.com/Mr¥sLab/f
HC-SRO4 support for the Arduino Nano RP2040 Connect. Monitor HC-SR04 type distance sensors on the Arduino Nano RP2040
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#include <HCSR04.h>
HCSRO4 hc(12,13); //hc(trig pin , echo pin)

void setup(){
Serial.begin(92600);

void loop(){
Serial.println(hc.dist());
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sketch_oct0da §

1 #include <HCSRO04.h>

2 HCSR04 hc(12,13); // (trig pin , echo pin)
3

4 void setup(){

5 Serial .begin (9600) ;

6}

7

8 void loop(){

9 Serial.println(hc.dist());
10}
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#include <Servo.h> //IME BE| 2t0|EE{2| & AtL]sSt

Servo svo; [IME BB & svoet gf

void setup() {
svo.attach(13); /[13H0| ME 2E| HZA

pinMode(15, INPUT); //15TH 0| ZtEHZ| s HA

}
void loop() {
int sensor = analogRead(15):
int angle = map(sensor, 0, 4095, 170, 0); //0~4095 => 170~0%

svo.write(angle);
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sketch_oct04a | OFF 0= 1.8.19
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sketch_oct0da §

1int trig = 12;

2 int echo = 13;

3 void setup() {

4 Serial .begin (9600);

5 pinMode (trig, OUTPUT) ;

6 pinMode (echo, TNPUT) ;
71

8 void loop () I

9 digitalWrite (trig, HIGH);
10 delayMicroseconds (10) ;
11 digitalWrite (trig, LOW);
12 float em = pulseln(echo,
13 Serial.println(cm);

14 delay (100);

HIGH) /58.0;

@ coms
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6.47
4.78
3.76
3.71
7.38
5.74
1.26
6.29
3.88
3.47
5.33
3.95
4.72
12.14
165.62
164.78
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/[ 22T HMZ2 Y- E = 22 AYHE EHE 2 E86t=
27
#define TRIG 7 //TRIG duration = pulseln (ECHO, HIGH);
#define ECHO 6 //ECHO [[ZA|0] BEALE|O] EOF2 2 O] A|7HS H 0 A3
void setup() { /13400022 W7t B4 2 HE HFAME O] E0F2= A|7F /1000000 / 2(Z
Serial.begin(9600); = L0l OtY e} H =07 | =0l Ly+7] 2)
M .d TRIG. OUTPUT): distance = duration * 17 / 1000;
pinMode(TRIG, ) //PCRUE 2 230} 7{2|7e &2l

pinMode(ECHO, INPUT); Serial.printin(duration );
b /287t HEALE| O] EO0FQ = A|Zt
void loop() Serial.print( " \nDIstance : ");
{ , _ _ Serial.print(distance);

long duration, distance: J/EHE 2| 2EE H2|ZHcmZh)

=1 O L—
. . Serial.printIn(" Cm");
digitalWrite(TRIG, LOW); delay(1000);

delayMicroseconds(2); }
digitalWrite(TRIG, HIGH);
delayMicroseconds(10);

digitalWrite(TRIG, LOW);




CEOHE2A

dPIEEL
£2f, 22f, 0|0|2| & EA|517| &
Af8

ofi
T2, M =9 led& B |5 &4 &
S digh HbEH
= = O - O d




CLK-D18

128



: ez vselfmesi] = E DIN €&
SR A £ 177 [V_SPI_WP | [SCL | [nsion
[GPIo3s| s Sl ¢ 3 2 SR~ L] [xoion NIk
6 [ — [ ¢ . VG5 apioaa] ]
g p e 20 [ VSPI_HD | ['SDA
12200 e+ & = 3
[RTC GPios | [REBIEEN) [ Touchs | (ADC1_5] [ O\ B = 2 . WS TGpions |
[EDACHEN | RTC GPIOG | [16PI025 ] 14 SANTY ¢ 7 I B B 34| NGRIOS Y|
[ GPI026 | £
[RTC GPI017]  Touch7 | * :
[RTCIGPIO1S] [TouchS ][ HSPIQ | [ lGrio12 | 15 NS

[ono [ AN
ETH—

- MOSI : Master Out, Slave In - O)AE{0{|A GI0|E|E ==15}7| 2|5 A
- MISO : Master In, Slave Out - 220/ 20 A HJ0|HE &=i5}7]| 9

- SCK : Clock 1% 4

- SS : Slave Select - |O|E{E &M =80]




CEDEXA

1) Blel 2 X|>>2t0|E 22| Z&tot7]>>2t0[E 82| 2| S &5t MD_MAX72XXE A Al 24|

| @ MD_MAX72xx_Test | OFF 0|1 1.8.19 - O

oY ®HEY ~AA E =3Y

MD M 20| =2{2| ojL| A X
| 3 EF2 Al v 2T Al VMDD _WAKT 230 ~
4 [1#q MD_MAXT 233 A

| by marce_c 8136821 @gmail.com> H# 3.3.0 INSTALLED

S /f#d Implements functions that allow the MAX72xx (eg, MAX7219) to be used for LED matrices (64 individual LEDs) Allows the programmer
6 /i#d | touse the LED matrix as a pixel addressable display.

7 Maore info

TR [
8 MD|
9 MD_MAXPanel

L by marco_c 8136821@gmail.com>
10 voig Implements functions to manage a panel of MAX7 2xx based LED modules Allows the programmer to use the LED matrix panel as a pixel
11 Ic addressable display for graphics and text.

More info
12 e
13}
14 MD_Parola

| by marco_c 8136821@gmail.com>
15 voiQ | LED matrix text display spedial effects Implemented using the MD_MAX72xx library for hardware control. Provides functions to simplify the

16 lc implementation of text special effects on the LED matrix.
More info
173
18 v

ESP32 Dev Maodule, Disabled, Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS), 240MHz (WIFIIBT), QIO, 80MHz, 4MB b}, 921600,

130
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MD_MAX7 2xx_Test | 0FF0l = 1.8.19
oY BT ~FA § E2T
o Ctrl+N
Il... Ctrl+0
22 oy 27|
2HH 2

o 2) Ie>>0 K& O8N &8 =2

oo K72XX: : PAROLA_HW
Eseaz "IARDWARE_TYPE, 5, 1);

ESP32 Async UDP
ESP32 Azure IoT Arduine
ESP32 BLE Arduing
ESPMDNS

FFat

HTTPClient
HTTPUpdate
HTTPUpdateServer
NetBIOS
Preferences
SD(esp32)

12 lc.setRow( ;Ir)n_::;fE

13 lc.setColun

SPIFFS
14 Ticker
15 LE
WebServer
WiFi
WiFiClientSecure
WiFiProv

o Ctrl=w
HE Ctrl+s
C}E 0|E22 ME _ Crl+Shift+S
HoX 2% Ctrl=Shift=P
Ctrl+p

Ctrl+Comma

Ctrl+Q

10 void loop () {
11 lc.setPoint

MD_MAX72x¢_DaftPunk
MD_MAX72x¢_Dynamic_ HW
MD_MAX72xx_Eyes

MD_MAX7 2xx_HW_Mapper
MD_MAX72XX_Message ESP8266
MD_MAX72xx_Message_SD
MD_MAX72xx_Message_Serial
MD_MAX72xx_Pacman
MD_MAXT25x¢_PrintText

AET X B0 =80 B
Afstandssensor - HCSR04

DHT senser library

DHT12

HCSR04 ultrasonic sensor
IRremote

IRRemoteControl

LedControl

ServoESP32
v

MD_MAX72:e¢_PrintText_ML
MD_MAX72xx_PushWheel
MD_MAX72xx_RobotEyes
MD_MAX72xx_ScrollChart
MD_MAX72x¢_Shift
MD_MAX72xx_SimplePong
MD_MAX72xx_SimpleSlots

MD_MAXT72xx_Zones
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#include <MD_MAX72xx.h>
#define HARDWARE_TYPE MD_MAX72XX::PAROLA_HW

MD_MAX72XX Ic = MD_MAX72XX(TYPE, 5, 1)
void setup(){

lc.begin():

}

void loop(){
lc.setPoint(2, 4, true): //(2,4) 2|2 LEDE 7{7|
lc.setRow(0, 5, B10100000): //538 LEDE 10100000 ¥FEf= 77|
lc.setColumn(0, 1, B10100000); //1E€ LEDE 10100000 JEHZ 77|
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https://dotZ2bit.netlify.app
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CENEZIA A HE|

68: B11100111
5%: B01100110

4%d: B0O1111110
3%: B0O1111110

2%: B00111100
18: B00111100
0%: B00011000

[=1=91} [ x27| ] [z [ (setRow()) 25 I E(setColumn()) 2E | M=

#EfpEt sttt HisetRow() 25 HE Z1} (ver 2.0.1) S afristesy

le.setRow(D, 7, B10000001);
lc.setRow(0, 6, B11100111);
le.setRow(D, 5, BO1100110);
lc.setRow(0, 4, BO1111110);
lc.setRow(0, 3, BO1111110);
lc.setRow(0, 2, BOO111100);
lc.setRow(0, 1, BOO111100);
lc.setRow(0, O, BOOO11000);
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https://www.eduino.kr/

www.mischianit.org (mischianti.org)
SPME E 2 Esp32 DK 7| (31FH X)



https://www.eduino.kr/
https://www.mischianti.org/

