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ANULAUATENWIS Arduino IDE url:

C 25 arduino.cc/en/software & a Y D 0 H

m toucktion | svoxe p— m

HARDWARE  SOFTWARE  CLOUD  DOCUMENTATION  COMMUNITY

Arduino Cloud Editor -
| eo .

60 TO CLOUD EDITOR LEARN MORE

Downloads

DOWNLOAD OPTIONS

Arduino IDE 2.3.2 Windows Win 10 and newer, 64 bits

Windows MS|installer

Windows ZIP file
The new major release of the Arduino IDE is faster and even g
more powerful! In addition to a more modern editor and a L!mn iz oA D= I o8
Linux ZIP file 64 bits (X85-54)
more responsive interface it features autocompletion, code

navigation, and even a live debugger. macOS Intel, 10.15: "Catalina” or newer, 64 bits

macOS Apple Silicon, 11: "Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 -

documentation. Releas= Notes

Nightly builds with the latest bugfixes are available through
the section below.

SO

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.




Arduino IDE Installing

® oyl IDE azdlvaananuluan 3 UseinnAe Windows, Mac wag Linux

® JefadslusunsuSeusasunds naswiuntaamanvedlusunsusgy

) sketch_dec24a | Arduino IDE 2.2.1

File Edit Sketch Tools Help

Select Board -

D sketch_dec24a.ino

1 void setup() {
| 77 put your setup code here, to run once:

B

b wN

¥

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

® VN W

}

=

Ln1,Col1 X No board selected
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Arduino Program

Structure Functions Values
Tasvds1vTlsunsu ARAIFY A luTdsunsu

Set-up Function Loop Function Variables Constants
WeAguavan WeAduruan fuls ANAIT




void setup() {
// put your setup code here, to run once:

}

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

1
2
3
a
S
6
7
8
9

=
()




void setup() {

. pinMode(LED_BUILTIN, OUTPUT);

¥

void loop() {
digitalWrite(LED BUILTIN, HIGH);
delay(1000);
digitalWrite(LED BUILTIN, LOW);
delay(1000);

}

1
7
3
4
5
6
T
8
9

(Y
@




1A5985199949 Arduino IDE

sUsua1dusaege flowchart ¥83 Arduino Aifinsuuseulalu loop

setup ()
initialization

loop ()
detection

branch

processing #1 processing #1

save output



-32768 §iv 32767 FIUIUUINUALITUIUAY

- 0 519 65535 WU int WALRWILITUIULIN
“- -2147483648 019 2147483647 JuuuInuLasIuIUauBUIA Ing)

unS|gned long O m 4294967295 mmumnmmm‘mm

float -3.4028235E+38 @9 LlaUNFAtaN ‘l*ﬁsum'-nnn'ﬁ'mqw
3.4028235E+38

double muauﬂu ﬂoat muauﬂu float

-128 519 127 AIDNWS K33 AU -128 ax 127
0 51y 255 wilaudy char usifluuinwiniu
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Float
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® ilidudrglidnlassasslusunsuiilugadnda (code) Wovirauusazaule

® oy wazasilsntuiiesndudessdunisineinurateasslulusias

input » function

» output




Return type function name ( argumenti , argument2 ,..)
{

Statements




NaNVUVD9 Arduino IDE

neluAds loop () (Humenielu { } Nreand1d loop () Torruilidlufinusazteninfleidu
gosinfiaglu () MAndudeiliidu iinnnnsiiiedudulsznn void function (eddunlided
input)

islianunsaldvevesilsidunalul : setup, loop, if, for, switch wsizAnuatiuilandunugiuiign

AMyuA L ILa"
void loop() {
readAD(); // Read the analog port
outPORT(); // Control the output to digital port

}



A15606y NodeMCU

1. \Wmluswnsy Arduino IDE nﬁntﬂﬁmg File -> Preferences

@ sketch_jul3a | Arduino IDE 2.3.2
I Ed%: Sketch Jook: Help!

New Sketch Ctrl+N
CU10(ESP-12E ... ~
New Cloud Sketch  Alt+Ctrd+N

Open.. Ctrl+0
Open Recent

Sketchbook
Examples » pur setup code here, to run once:

Close Ctrl+W
Save Ctrl+S
Save As... Ctrl+Shift+S

Ctrl+Comma )
‘pbur main code here, to run repeatedly:
Advanced

Quit




A15606y NodeMCU

2. LN http://arduino.esp8266.com/stable/package_esp8266com_index.json

A9 lUT D AININW LLa2NH OK

Preferences

(7} Show files inside Sketches
Editor font size: 14

Interface scale: Automatic 120 %
Theme: Light v

Language: English v (Reload required)
Show verbose output during () compile (J upload

Compiler warnings None v
(3 Verify code after upload

Auto save

(O Editor Quick Suggestions

Additional boards manager URLs: | jttp://arduino.esp8266_com/stable/package_esp8266com_index




A58y NodeMCU

3. ﬂﬁﬂtﬂﬁmg Tools -> Board -> Board Manager

&) sketch_jul3a | Arduino IDE 2.3.2
® File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Manage Libraries... Ctrl+Shift=|
Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater
Upload SSL Root Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)" Boards Manag trl+Shift+B
>

Port: "COMS™ Arduino AVR Boards
Get Board Info o sp8266

Upload Speed: “115200"

Debug port: "Disabled"

Flash Size: "4AMB (FS:2MB CTA:~1019K8)"

C++ Exceptions: "Disabled (new aborts on oom)"

1
2
3
a
5
6
7
8
9

[aey
[

IwlP Variant: "v2 Lower Memory"




A58y NodeMCU

4. WUNANI1 ESP8266 adluaay uazne Install

& sketch_jul3a | Arduino IDE 2.3.2
File Edit Sketch Tools Help

¢ NodeMCU 1.0 (ESP-12E ... ~

D BOARDS MANAGER sketch_jul3a.ino
T Type:

esp8266 by ESP3266
Community

3.1.2 installed

Boards included in this package:
LOLIN(WEMOS) D1 ESP-WROOM-
02, LOLIN(WEMOS) D1 mini Pro,...
More info

[y

void function loop
// here, to run onc

- void

void loop()

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

2
3
4
5
6
7
8
9

=
[




Settings

Open

 Home

Pin to Quick access

About

device manager X Your PCis ir
Unpin from Start ——

Map network drive | T See details in Wit

Disconnect network drive...

Manage

Create shortcut &= Display Device speci
Delete
.............. Device name
Rename 4) Sound :
rocessor
Installed RAM

D Notifications & actions

Navirca 1IN



A15606y NodeMCU

B. YULASDINNNYANTA WAS1RRASY Driver nau WwanlAainage
http://www.mediafire.com/file/l147semi8ek30978/CP210x_Windows_Drivers.zip/file

;8 Computer

b g Disk drives

» W Display adapters

b e DVD/CD-ROM drives

» & Human Interface Devices
b€ IDE ATA/ATAPI controllers
1}-‘ Imaging devices

&= Keyboards

o -4 Mice and other pointing devices
?-- Monitors

o &% Network adapters

i [f CP2102 USB to UART Bridge Controller

p‘ Sound, video and game controllers
b M System devices
b~ @ Universal Serial Bus controllers




A15606y NodeMCU

7. upnina wadn install

|| > ThisPC 5 Local Disk (D:) > SSRU_works > loT T i
= Share View Application Tools
~ o

Name Date modified || > ThisPC » Local Disk (D) » SSRU_works > loT

~

15/6/2561 22:13 1 Name Date modified Type
15/6/2561 22:13 i [ x4 15/6/256122:13 File folder

x86 15/6/2561 22:13 File folder
- BatOTrrTTIO = & 3/7/2567 12:05 WinRAR ZIP archive 7,001 KB
& cP210xVCPInstaller x64. /9/2560 0 1,026 Ki

(112361 :

®Tescription: Driver Package Installer § Application

Company: Microsoft Corporation : Microsoft Edge H...
.__| File version: 2.1.0.0
i Date created: 3/7/2567 12:05
§ slabvep | Size: 1.00 MB : Security Catalog
slabvep Setup Information

v6-7-6-driver-release-notes 16/6/2561 1:51 Text Document

Text Document

labvep act to CP210x_Windows_Drivers\
v6-7-6-driver-t [T} Scan with Microsoft Defender...
£ Share
Open with




A15606y NodeMCU

8. naulu Device Manager m5998auf Ports AziiuInouil

AaURILRD339N NodeMCU/ESPB266 waa tianuiewad Port (3

A v & DESKTOP-QNI2223
> ‘ Audio inputs and outputs
> E3 Computer
> s Disk drives
> [ Display adapters
> & DVD/CD-ROM drives
> ) Human Interface Devices
> =@ IDE ATA/ATAPI controllers
> E= Keyboards
> (@ Mice and other pointing devices
> [ Monitors
> [ Network adapters
> @ Portable Devices
Communications Port (COM1)
f§ Communications Port (COM2)
& Printer Port (LP
R se-SERAL CHaAT COMES
> Print queues
> ﬂ Processors
> B9 Security devices

> r Software components




9. ndulufi Arduino ide [l Tools tiasiysuuasn NodeMCU 1.0

A58y NodeMCU

File Edit Sketch Tools Help

sketch
D 1
=

2
3
4
5 |
6
7
8
9

=
S

Auto Format Ctrl+T
Archive Sketch

Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift«M

Serial Plotter

Firmware Updater
Upload SSL Root Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)"
Port: “COM8"
Get Board Info

Upload Speed: "115200"

Debug port: "Disabled”

Flash Size: "4MB (FS:2MB OTA:~1019K8B)"

C++ Exceptions: "Disabled (new aborts on oom)"
IwlP Variant: “v2 Lower Memory"

Builtin Led: "2*

Debug Level: "None™

MMU: "32KB cache + 32KB IRAM (balanced)"
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM™
SSL Support: "All SSL ciphers (most compatible)”
Stack Protection: “Disabled"

VTables: "Flash™

Erase Flash: "Only Sketch"

Boards Manager..  Ctrl+Shift+B

Arduino AVR Boards
® espB266

Generic ESP8285 Module

4D Systems gend loD Range
Adafruit Feather HUZZAH ESP8266
Amperka WiFi Slot

Arduino

DOIT ESP-Mx DevKit (ESP8285)
Digistump Cak

ESPDuino (ESP-13 Module)
ESPectro Core

ESPino (ESP-12 Module)
ESPresso Lite 1.0

ESPresso Lite 2.0

ITEAD Sonoff

Invent One

LOLIN(WEMOS) D1 ESP-WROOM-02
LOLIN(WEMOS) D1 R2 & mini
LOLIN(WEMOS) D1 mini (clone)
LOLIN(WEMOS) D1 mini Lite
LOLIN(WEMGQOS) D1 mini Pro
LOLIN(WeMos) D1 R1

Lifely Agrumino Lemon v4
NodeMCU 0.9 (ESP-12 Module)

Climex MOD-WIFI-ESP8266(-DEV)
Phoenix 1.0
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P=] 4 -7 ar N
10. LRanugaInasalinseiuly device manager

File Edit Sketch Tools Help

=
(]

1
%
3
4
5|
6
7
8
9

Auto Format Ctrl+T
Archive Sketch
Manage Libraries...
Serial Monitor

Ctrl+Shift+I
Ctrl+Shift+M

Serial Plotter

Firmware Updater
Upload SSL Root Certificates

Board: "NodeMCU 1.0 (ESP-12E Module)"

Port: "COM8™
——

Get Board Info

Upload Speed: "115200"

Debug port: "Disabled"

Flash Size: "4MB (FS:2MB OTA:~1019KB)"

C++ Exceptions: "Disabled (new aborts on oom)"
IwlP Variant: “v2 Lower Memory"

Builtin Led: "2*

Debug Level: “None®

MMU: "32KB cache + 32KB IRAM (balanced)"
Non-32-Bit Access: “Use pgm_read macros for IRAM/PROGMEM"
SSL Support: "All SSL ciphers (most compatible)”
Stack Protection: “Disabled”

VTables: "Flash™

Erase Flash: "Only Sketch”

Serial ports
v COM8

COM1

coMmz2
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1. &enialwd Blink Sketch ausy
i a sketch_jan4a | Arduino IDE 2.2.1
File Edit Sketch Tools Help

T

New Sketch Ctrl+N
New Cloud Sketch  Alt+Ctrl+N
Open... Ctrl+0O
Sketchbook
setun code here. to run once:
Examples

Close Ctrl+W

Built-in examples

01.Basics

Save Ctrl+S ‘ AnalogReadSerial
02.Digital o
Save As... Ctrl+Shift+S BareMinimum

03.Analog e
in|

Preferences... Ctrl+Comma 04.Communication
05.Control

Advanced Fade
06.Sensors

Quit Ctrl+Q 07.Display

DigitalReadSerial

ReadAnalogVoltage

08.Strings
09.USB




2. wuningviaemugy Wine upload

Turns an LED on for one second, then off for one second, repeatedly.

Most Arduinos have an on-board LED you can control. On the UNO, MEGA and ZERO
it is attached to digital pin 13, on MKR1000 on pin 6. LED BUILTIN is set to
the correct LED pin independent of which board is used.

If you want to know what pin the on-board LED is connected to on your Arduino
model, check the Technical Specs of your board at:
https://www.arduino.cc/en/Main/Products

modified 8 May 2014
by Scott Fitzgerald
modified 2 Sep 2016
by Arturo Guadalupi
modified 8 Sep 2016
by Colby Newman

This example code is in the public domain.

https://www.arduino.cc/en/Tutorial/BuiltInExamples/Blink
A

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin LED_BUILTIN as an output.

pinMode (LED_BUILTIN, OUTPUT);

I

// the loop function runs over and over again forever

void loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalwrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second




// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin LED BUILTIN as an output.

pinMode(LED BUILTIN, OUTPUT);

}

// the loop function runs over and over again forever

void loop() {
digitalWwrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalwrite(LED BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

¥

snanuauay // fia comment
Wifld code Andv Lildinany
n1svivusatuasa Arduino
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> lAseasnq if

a a{ ~ ° a Yo o, N o
Lﬂiﬁ]\?ﬁll']ﬁ]LU?EJ‘ULV]EJU’\]']U'JNV]ﬁ'TQJWiﬂI‘SUﬂU if() 4MIMN1519

code deyaneal AUNNNY
atlafng

X==y X=y X AWVNAY y

x!=y X#Y x JA1luwinAu y

X<y X<y x fiddaaniny

x>y X>Y X fidunnniny

X<=y X<y x JAdasnivdaaminnu y

X>=y X2y X JAu1nNINnTainAL y



1lAs98519 if

Trsandasluswnsulualasd 4 Talekeulusadl

group
1

2
3
4

Wau'la
Twnsznwdulia x a1’ ldtAw 1 tiaasia/au 0.1 Iuii

TwWnsznsdulia x a1 10Ny 2 1altdia/au 0.2 Fu1i

1 =

Tnnszndulia x Ia16nau 1a1fa/au 0.2 AU

1

TWnsznduiia x da1 lditluuan 1ada/au 0.2 AU



int x = 3;

void setup() {

' | pinMode(LED_BUILTIN, OUTPUT);

¥

void loop() {
if (x55)
{
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(56090); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(500); // wait for a second

1
2
3
4
5
6
7
8
9

PR
k ®

1se

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on




> lA598379 if uae else

Trsandaduswnsulualasn 7 Talekeulusadl

group Fauly
1 Tnszwauda x fidnbivindu 3 liuiulifnnaan
2 Tnszwauda x fidnbitdu 6 Liuiulvdanaan
3 Tnszwauda x fidrLifluun Liuiulifonaan
4

Tnnsznsulia x dafinay Lutgutulifnnaan
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int x =63
void setup() {

| | pinMode (LED_BUILTIN, OUTPUT);

}

void loop() {
if (x>5)
{
digitalWrite(LED_BUILTIN,
delay(500);
digitalWrite(LED_BUILTIN,
delay(500);

else if (x>=3)

{
digitalWrite(LED_BUILTIN,
¥

else

{
digitalWrite(LED_BUILTIN,

}

HIGH); // turn the LED on (HIGH is the voltage level)
// wait for a second

LOW) ; // turn the LED off by making the voltage LOW
// wait for a second

HIGH); // turn the LED on

LOW); // turn the LED off



1As9d519 if wag else

Trsandaduswnsulualasn 9 Tulekeulusadl

group
1

Nau'la
Vang::w%mﬁ'a x=3 Liguinli Wdinnaanidia x>0 i
HUUB LA TN unaan

Innsenwdulia x<6 Lligululif lWinnaandl x<10 i
[uiu i lnsunaan

Innsewdulia x<0 Liidudulf lWinnaanan x=0 1
[uiuli inaunaan

Innseniudia x<0 ldudulw lwinnaand x>0 lai
[uiuli inaunaan



> lAs9s34 for

Tassa1s for() asdusdslivignsdslu { } wd for) asuwhiidoulalu 0 Wuads fsuuvunslimdsdiel
for(ABudy, Gouly, nMsifiuAreseu) Wy
for(int i=0;i<3;i++)
{.}
[ int i=0 wunedetviundauds | Buduwiiu 0
Q<3 Seulafiazliisgudunisadslu (.

i+ Aaledtunisandaly £ 1 asaudlvi i i 1 a0



void setup() {

| pinMode(LED_BUILTIN, OUTPUT);

¥

void loop() {
for (int i=0;i<3;i++)
{
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(200); // wait for 0.2 sec
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for ©.2 sec

}
delay(2000); // wait for 2 sec

}

1
2
3
4
5
6
7
8
9

R R R R
w N RO




1As9d5149 for

Traandaduswnsulualasn 12 Talekeulusadl

group
1

waula
”lWﬂﬁuW'sumﬂnmmm/ﬂu 0.3 U1 MU 3 59U
w&su 5 Fuadt auainliBas 9

TWnszwausianaifin/eu 0.1 U7 §1uu 6 5au
a0y 3 U 21 liidag o
TWnszwausianaifin/eu 0.2 3uv §1uu 5 sau
Laau 1 Ui 2ua1 ldiza 9

TWnszwausianaifin/eu 0.4 uv §1uu 4 sau
WAL 4 Uil 2uea1 ldiza 9



void setup() {
| pinMode(LED_BUILTIN, OUTPUT);

}
void loop() I
int i=90;
while (i<3)
{
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(200); // wait for 0.2 sec
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 sec
i++;
}
delay(2000); // wait for 2 sec

1 &
2
3
4
5
6
7
8
9

B R R R RRR
O Vb WN RO




1A598519 while

Trsandadluswnsulualasd 14 Taledeulusadl

group
1

Wau'la
TWnszwausianaifn/eu 0.1 U7 §1uu 6 5au
a0y 3 U a1 liidag o

TWnszwaumianaifin/eu 0.2 Juv §1uu 5 sau
LaaU 1 Ui 2ua1 ldizae 9
TWnszwausianaifin/eu 0.4 ulv §1uu 4 sau
WAL 4 Uil 21 ldiza 9

”lWﬂﬁuW'sumﬂnmmm/ﬂu 0.3 AU U 3 a1
w&su 5 Fuadt auainliBas q



void setup() {

| pinMode(LED_BUILTIN, OUTPUT);

¥

void loop() m
for(int i=0;1i<10;i++)
{
‘ if(i==5) break;
digitalWrite(LED_BUILTIN, HIGH);
delay(200);
digitalWrite(LED_BUILTIN, LOW);
delay(200);

}
delay(2000);

void setup() {
| pinMode(LED_BUILTIN, OUTPUT);
}
void loop() {
for(int i=0;i<10;i++)
{
digitalWrite(LED_BUILTIN, HIGH);

delay(20e0);
digitalWrite(LED_BUILTIN, LOW);
delay(200);

¥
delay(2000);

W o NGOV A WNE

B R R R R
B WNRO®




1A598519 switch
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1A59a579 switch() Azildnuwaizaans if way else if wirdaulvudaznsdlazidudnay 1,2,3... iy

switch(i)
{ . ; .
case 1: (Faulwilvinviuiladn i=1)
AN 9 s case |
break; 5 .
case 2: (Jaulilvinvuiiadn i=2)
AN ¢ §1USU case 2
break; § .
case 3: (Jaulilvinviuiiadn i=3)
AN ¢ §1UsU case 3
break;

}
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case wnavld break;
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void setup() {
| pinMode(LED_BUILTIN, OUTPUT);

|
}

void loop() {

int i=3;

switch(i)

{

case 1:

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(200); // wait for 0.2 sec

digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 sec

break;

case 2:

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for 1 sec

digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for 1 sec

break;

case 3:

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
break;
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