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) UUAAAVAY Internet of Things

LUIAR Internet of Things ﬁ?ummﬂ Kevin Ashton Tul
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W38ULyU Data Rate tag Range vUa3usiag Connectivity

Data rate & |
Power Consumption Cost: Low B @ @ @ Hiah
A
100 MBps L‘ol»lular
Wi-Fi AG/LTE
Halow 3G
1 MBps Bluetooth
Licensed LPWAN
BLE LTE-M
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¥ Zigbee EC-GSM
Z-Wave NB-loT
Unlicensed LPWAN
1 KB,
< MYTHINGS
LoRa
Sigfox
>
m 10m 100 m 1km 10 km Rkl

By Piyawat Jomsathan Page 9



Tusun 1.1 ngufuaenu

Central Servers/Cloud )

By Piyawat Jomsathan
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Smart Factory
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Smart home
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il internet W1 Application Tu Smartphone i
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Pa DOOR

SLUU security iaiiuauvasaiunigluinula
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TV SWITCHES SENSCR

o
WINDOW MOTION ‘ ‘) 0 In
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i~ SENSOR \ COOKER
| :
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TV BOX HI-FI SOCKETS (Y 2
- N !
Q - a8
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o @

INTERNET OF THINGS @ HOME

CONTROL YOUR SMART HOME AT ANYWEHRE AT ANYTIME
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Smart Home Product
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Mijia Human Sesnor Mijia Smart
Socket Zighee

Mjia Wireless Switch
Mijia Temperature Sensor

/
| Mijia Gateway V3 I,
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Sesnor 2 companion

SONOFF WiFi smart voice control switch
SONOFF Wifi Switch Works with Alexa for Google Home Timer 10A/2200W Wireless Remote Switch
for Android/IOS APP Control for Electric Appliances Universal Smart Home Automation Module

@ UE e

Remote Timing Share Sync Power on Voice
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Home smart
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SMART CITY
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SMART CITY

By Piyawat Jomsathan Page 17



Tusun 1.1 ngufuaenu

) A29819N151Y9Y loT
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GPIOs Sensors LCD

LCD 16x2 CHARACTERS
s adaddad ol dddd ) .

134

INTERNET OF THINGS

Switch Buttons

SPI & 12C Port

BREADBOARD

Power Output
QUTPUT RELAY LEDs

Breadboard

Relays

ESP32
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Example End nodes in loT ‘ MQ2 Sensor Module
2 p  whilugansiadauia Nladeudalalv

squlufeadulnitniaainnisin lnsifae
Reuuu1 lglunN15M5293UN1552994

LDR Sensor Module

Y v o )
NUIN: 1‘(19]‘5'3%']91?]’3']3“‘1]3“!,6\1

WAERN99)

DHT Sensor Module PIR Sensor

' v » U4 d' o/ d'
nii: Tnsaingaunglinazauu Tnesus \\ \ wii: Tugansiadunmsiaaeulvg

\Ju analog signal 3ntiu chip ludaduies = ‘ NIUANNS DU
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azuUaadu digital signal
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Switch) @9lun1sveguluswnsuUUaIuIse
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UJSUAIUEI19Y89 LED

Uszandla
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Example End nodes in loT

Ultrasonic Sensor Module

RFID Module
Yy a & e ¥ @
nii: Wuluganldsudng

Y ] o v a
NUIN: 1?1@15'3%'3915333%']\1 ngAaU Key Card

Ultrasonic

YaLsinINg OLED audngna LCD
wihil:9euansuaiiasnentanansnafnidunsd Liquid Crystal Display @etluaadivinunannwan
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AUV 9 BYILNINYIUIN (Anode) wazuIay
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nszualnddnlunszdunngn nasvinlvnanlusauas

Twaru

Relay Module 7 Segments Board
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INUEINTY 1n8AUANNITIINIY 3iee A

a8 WA

a v o/ < o %4 3,
ANNIBUNUY nazm“lw,l,amaanu'nﬂu

Aaunsaviasule

By Piyawat Jomsathan 22 April 2024  Page 21




Tusun 1.1 ngufuaenu

NodeMCU (ESP8266)

NodeMCU-12E %38 V3 38 Development Kit V1.0 (%aﬁaﬂﬂfu%uﬁ’uamam) WJuns

11 ESP8266-12E vie 12F unsesufuduutasdayanns USB 1u UART fadndifieidng

U

TualUsUNUTISULIT TIOLUUUNIITVUIAENTBONLUUL IEAARIAIULLKIAD AT

= o o/

AudNUANIImAaladAty

GPI0O16|— USER || WAKE |
| GPIOS |
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GPIOO |—{ FLASH |

GPIO2 [ TXD1 |
3.3v

1. Wlvideaneuen +5v fasaiuauussiulnidesdmsugunsal 3.3V nseualningsan 80 mA

2. 19 asH SPI dusudasanu SD n1se
. H@7mY RESET uag FLASH dusulusunsutilsuasiv

a. N@UW@L@W@‘W@@Q@@& (83930 3.3V) 57U 16 U

=M §

AARARARAARR*

GND

(GP1014)—————{HSCLK ]
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GP1013}~ RXD2 |- HMOSI|
GPIO15}~ TXD2 }~| HCS |
GPIO3 |~ RXDO |
GPIO1 | TXDO |

GND

ofefefefofofefe

5. J8unsueundon 1 ¥e3 Sunssiulvngs 0 83 +3.3Vdc Whgvasulasdyainuoundenduy

3.3V
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_ESP32 Devkit _ onmaminid iy

nAUENTIVEY ESP8266 Wi-Fi Mivinligunsalnany ¢ ag1a annsadeudulan ;
< a o S o o ‘o 1. MULUU Dual Core
U84 Internet IARTY ESP32 Falujunaann ESP8266 ARSI use wasilentuiees

N33 ESP8266 wardssasiun1sieulusunsuuu Arduino IDE Bneme

2. s955unsiaTednsdyanalials WIFI way Bluetooth 4.0

(38 HEK<\)

:

@@ ™ E -1 W) () (= 71“_"'.1 =) (=

ADCO GIOP36 glkB

ADC3 GIOP39 I8

ADC6 GIOoP34 gD

ADC7 GIOP35 g

TOUCH9 ADC4 GIOP32
TOUCHS ADC5 GIOoP33 gD
DACA1 ADC18 GlorP25 gD
DAC2 ADC19 GIOP26 k)
TOUCH7 ADC17 GloP27 g EEl
TOUCH6 ADC16 GIOP14 gkl
TOUCHS5 ADC15 GIOP12 gEK)
I 14)

TOUCH4 ADC14 GIOP13 gfH
RX1 FLASHD2g GIOPS kI3
TX1 FLASHD3 g GIOP10
FLASH CMDg GIOP11 miE)

Vin 5V (19 ]

GIOP23 & VSPIMOSI . )
Q5 GIOP22 & 12C SCL 3. UATVNNULLUY 32 Bit
£33 GIOP1 TX0

g GIOP3 RX
Eklg GIOP21 12C SDA

®m] (™) (m) (n) (») (M) (®) (m) (M) (B) (™) (W) (@) (W) (») (=
ii

o

ESP- WROOM-32

EQ
o0~

FCC SD:2ACT2ESPWROOMI2

4. 1A Clock ANmIEIgegads 240 MHz

5. MUIYAIIUTT RAM 512 kB

Eilg GIOP19 & VSPIMISO
E)g GIOP18 @ VSPISCK
Py GIOPS VSPI SS
g GIOP17 TX2
GIOP16 RX2
a3 GIOP4 ADC10 TOUCHO
P8y GIOPO ADC11 m TOUCH1
3z GIOP2 ADC12 TOUCH2
(23 HES I ADC13 g TOUCH3
Frlg GIOP8 g FLASH D1
Fi)g GIOP7 g FLASH DO
Fllg GIOP6 gFLASH CK

=

6. UAMNALNIODNRAYMAY LU Capacitive Touch , Hall
Sensor, ADCs , DAC , UART , SPI ,12C wazdu 9
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-

o
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.

I
(@) () (@
n) (m) (m
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AsLReUlUSLASUUY |-Kit

= 1

mM5Ueu 1UsunsuaIuaumMIiau IKit @mnsalsllsunsy Sketch Y09 Arduino IDE, PlatformIO 130
) _ ' 2 Y ) 2 Y ' ~ ) <
Visual Studio Code 18 1Un150U5VM5192 1% Arduino IDE iy JUsunsulaaiudie @weuaieniyn C uazilu

o Yyq 9 ! 91 Yo a 19 Y Yy Yy
Open Source #1117 I5d1e Tag lutia 14910 lasuanuiiongs Junasdoya lidanyiauaiminuie

Genuino

ARDUINO

AWM OPEM PROJECT WRITTEN, DEBUGGED,
AMD SUPPORTED BY ARDUIND.CC AND
THE ARDUINO COMMUMNITY WORLDWIDE

LEARM MORE ABOUT THE CONTRIBUTORS
of [ELLIELEMIS on arduine.ccfcredits

Preparing hoards...

©.0
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N1sNAaa 1 n1sAaReluswnsy Arduino IDE

HARDWARE SOFTWARE CLOuUD

DOCUMENTATION ¥ COMMUNITY ¥ BLOG ABOUT

Downloads

@ Arduino IDE 2.0.3

DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 bits
Windows Msl installer

1=

lease of the Arduino IDE is faster and even

Windows ziPfile

- ) addition to a more modern editor and a Linux Appimage 64 bits (X86-64)
Lla9n Arduino IDE 2.0.x interface it features autocompletion, code Linux ZzIP file 64 bits (X86-64)

en a live debugger.

documentation.

macOS Intel, 10.14: “Mojave” or newer, 64 bits

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

Nightly builds i s —

SOURCE CODE

hosted on GitHu

the section belo 1. ‘V?’]ﬂ’]j

The Arduino IDE https://www.arduino.cc/en/software

Anfa Arduino IDE et Link:

1390 Windows win 10 and newer

usUsTUUURUANTS Window

®
XL

1390 Mac OS @13 Processor

AUTUITUUUHUANIT Mac OS

By Piyawat Jomsathan
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N1sNAaa 1 n1sAaReluswnsy Arduino IDE

HARDWARE SOFTWARE cLouD DOCUMENTATION ~ COMMUNITY + BLOG ABOUT

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 68,619,016 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

1@3en Just download
~ @[ Gsoomon)

— Y
) 9]

nalatnafnfa Arduino IDE

Learn more about donating to Arduino.
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N1sNAaa 1 n1sAaReluswnsy Arduino IDE

Arduino IDE Setup — 5
License Agreement
Please review the license terms before installing Arduino IDE.

Press Page Down to see the rest of the agreement.

[rerms of Service

The Arduino software is provided to you "as is™ and we make no express or implied

warranties whatsoever with respect to its functionality, operability, or use, induding,

without limitation, any implied warranties of merchantability, fitness for a particular purpose,

or infringement. We expressly discaim any liability whatsoever for any direct, indirect,

consequential, incidental or spedal damages, induding, without limitation, lost rex%
f

profits, losses resulting from business interruption or loss of data, regardless of
action or legal theory under which the liability may be asserted, even if advised o A a o .
possibility or likelihood of such damages. ﬂﬂLWE)G]ﬂG]QI‘UﬁLLﬂﬁﬂJ Arduino IDE

If you accept the terms of the agreement, dick I Agree to continue. You must accep

agreement to install Arduino IDE. /

O o=
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N1sNAaa 1 n1sAaReluswnsy Arduino IDE

Arduino IDE Setup - X
Choose Install Location
Choose the folder in which to install Arduino IDE.

Setup will install Arduino IDE in the following folder. To install in a different folder, dlick Browse
and select another folder. Click Install to start the installation.

Destination Folder

C:\Users\805165\AppData\Local\Programs\Arduino IDE]

A Install

QD] e
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TuerUN 1.1 FUNBUNISNAAD

By Piyawat Jomsathan

N1sNAaa 1 n1sAaReluswnsy Arduino IDE

Arduino IDE Setup

0.0,

ARDUINO

Completing Arduino IDE Setup

Arduino IDE has been installed on your computer.

Click Finish to close Setup.

41 Run Arduino IDE

Cancel

Sofnfdsa Tvine Finish

&

Page 29
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N15N197UVB9 Arduino

~ G2 ‘ AVR-GCC =& aw
m ARDUINO IDE ' (DigitalWrite(LED_BUILTIN,HIGH) — 10246200464CS5...)

h ++
sketc 2 C = Compiler AVR-GCC w84 Arduino IDE
Arduino IDE uuaslaniitsn

Weulanlusunsy (Sketch) 3 N y azulasldnlinaneduniuil
[Weu (Sketch) Trnanadu

UY Arduino IDE microcontroller (hex) w1la

AY1 C++
hex AlWdsian1uasas (machine code) 1Hu

< = THE EN
L L o o wUaalun1¥i Microcontroller B D
Twaduatuiavgudunnindnldlaegunsalaadninlusunsuliigu v T
W1la W1y USB (Serial |

7 @eunazdaUsunsuiidiunts )

lulasnaulnsaaas dinsasandayanmsnmundvisatoyadu q 0 y
Connection) wag bootloader %

vunnluguuuuiavgudunn y
a % 1 (% 4
v
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Arduino IDE

iy vaalilsunsy
Arduino IDE

By Piyawat Jomsathan

Board & Port

Serial Monitor

O 00 N OV hARw N

=
@

Qutput

Tool esp8266;
Uninstalling
Tool esp8266:

Uninstalling
Tool esp8266:

Arduino

sketch_jan9b.ino
void setup() {

}

void loop() {

Console

mkspiffs@3.0.4-gccl@.3-1757bed uninstalled
esp8266:mklittlefs@3.0.4-gccl@.3-1757bed, tool is no more required
mklittlefs@3.0.4-gccl@.3-1757bed uninstalled
esp8266:python3@3.7.2-postl, tool is no more required
python3@3.7.2-postl uninstalled

Ln7,Col 26 UTF-8 Arduino [not connected] r.? 4 B3
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Arduino IDE

! sketch_jan9b | Arduino IDE 2.0.3 - O X
!NHﬂ]Qﬂ%@QIﬂﬁ!!ﬂﬁu File Edit Sketch Tools Help
Arduino IDE :
sketch_jan9b.ino
1 wvoid setup() {
2 < void setup()
3
4 }
5
6 void loop() { 1
7 < void loop()
8
o }
10
Output = 6

Tool esp8266:mkspiffs@3.0.4-gccl®.3-1757bed uninstalled

Uninstalling esp8266:mklittlefs@3.0.4-gccl@.3-1757bed, tool is no more required
Tool esp8266:mklittlefs@3.0.4-gccl@.3-1757bed uninstalled

Uninstalling esp8266:python3@3.7.2-postl, tool is no more required

Tool esp8266:python3@3.7.2-postl uninstalled

Ln7,Col 26 UTF-8 Arduino [not connected] I’:4 B8
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N1SNAFDIN 2 ﬂ’ﬁaﬂﬂ‘Ua%ﬂ ESP8266 way ESP32 Ui Arduino IDE

sketch_jan9b | Arduino IDE 2.0.3 - O X
File Edit Sketch Tools Help
New Sketch Ctrl+N -
Remote Sketch Alt+Ctrl+N
Open... Ctrl+ Y]
o a (Y] 6 I =] (-]
Open Recent 1. MN19606Y ESPB266 Lhay ESP32 LLUU@@‘UI@N agLaonN Preferences MInIw
Sketchbook
Examples »
Close Ctrl+W
Save Ctrl+S
Save As.. Ctri+shiftss | {
{ |
Preferences... Ctrl+Comma
Advanced >
Quit Ctrl+Q
Output = 5

Tool esp8266:mkspiffs@3.0.4-gccl®.3-1757bed uninstalled

Uninstalling esp8266:mklittlefs@3.0.4-gccl@®.3-1757bed, tool is no more required

Tool esp8266:mklittlefs@3.0.4-gccl®.3-1757bed uninstalled

Uninstalling esp8266:python3@3.7.2-postl, tool is no more required

Tool esp8266:python3@3.7.2-postl uninstalled

Ln7,Col26 UTF-8 Arduino [not connected] (24 B
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N1SNAFDIN 2 m'saﬂwa%ﬂ ESP8266 way ESP32 Ui Arduino IDE

&8l sketch_jan31a | Arduino IDE 2.0.3 - O s
File Edit Sketch Tools Help

© O 6 BN

sketch janataino »
Z . Pfefereﬂl 2. [findennudsansiladlutos Additional Boards Manager URLs A0
- j S https://arduino.esp8266.com/stable/package esp8266com_index.json,
> E It:g https://raw.githubusercontent.com/espressif/arduino-esp32/¢h-
a § - pages/package _esp32_index.json

10

(J Verify code after upload
Auto save
(J Editor Quick Suggestions

Additional boards manager URLSs: Ihttps /larduino.esp8266.com/stable/package_esp8266com_index json, hitps://rauw p

Ln 6, Col 14 UTF-8 ESP32 Dev Module [not connected] [}
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https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json

TueTUN 1.1 VUMBUNITNAAD

N1SNAFDIN 2 msaﬂwa%ﬂ ESP8266 way ESP32 Ui Arduino IDE

&8l sketch_jan31a | Arduino IDE 2.0.3 - O s
File Edit Sketch Tools Help

sketch_jan31a.ino

1 void setup() {

‘ 3. naluuaunugieile fegu telln Boards Manager

Ln6, Col 14 UTF-8 ESP32 Dev Module [not connected] [
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N1SNAFDIN 2 ﬂ’]’iaﬂﬂ‘UB%ﬂ ESP8266 way ESP32 Ui Arduino IDE

1 U
%

‘ 4. TSN NY0IRUNILAINUNAIIN “esp8266” AxUTINYNITANAY esp8266 Trvinn1sAnfAIRIaN1IAGN Install

ESP32 Dev Module -

BOARDS MANAGER sketch_|gp##%.In0

void setup() {

esp8266

)  Type: Al v

1
2
3
esp8266 by ESP8266 Community a4
Boards included in this package:

Generic ESP8266 Module, Generic ESP8285 Module, L
Lifely Agrumino Lemon v4, ESPDuino (ESP-13 Module),

Adafruit Feather HUZZAH ESP8266, WiFi Kit 8, Invent 6
One, XinaBox CW01, ESPresso Lite 1.0, ESPresso Lite 7
2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12

Module), NodeMCU 1.0 (ESP-12E Module), Olimex 8
MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, 9 }_
SparkFun ESP8266 Thing Dev, SparkFun Blynk Board,

SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini 10
LOLIN(WEMOS) D1 ESP-WROOM-02, LOLIN{(WEMOS)

D1 mini (clone), LOLIN(WEMOS) D1 mini Pro, —
LOLIN(WEMOS) D1 mini Lite, LOLIN(WeMos) D1 R1, Output = 5
ESPino (ESP-12 Module), ThaiEasyElec's ESPino, saad ' £7-1-Yh 7. - -

Wiflnfo, Arduino, 4D Systems gen4 loD Range, Uninstalling esp8266:mklittlefs@3.1.0-gccl0.3-e5f9fec, tool

Digistump Oak, WiFiduino, Amperka WiFi Slot, Seeed . .
@%iﬁQ?Egémmgbggéﬁﬁﬁihisé&mgbmﬁﬁ Tool esp8266:mklittlefs@3.1.0-gccl@.3-e5f9fec uninstalled
TEAD Sonoff, DOIT ESP-Mx DevKit (ESP8285) Uninstalling esp8266:python3@3.7.2-postl, tool is no more r
Tool esp8266:python3@3.7.2-postl uninstalled

void loop() {

More info

310~

Ln 6, Col 14 UTF-8 ESP32 Dev Module [not connected] (21 B
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N1SNAFDIN 2 ﬂ’ﬁaﬂﬂ‘Ua%ﬂ ESP8266 way ESP32 Ui Arduino IDE

‘ 5. IABNNT0IRUMLAIRNNAIIN “esp32” AUTINYNITANAY esp32 Ivinn1sAnfnIan1sAan Install

sketch_jan31a jpe
I esp32 1 wvoid setup() {
)  Tyee Al v 2
3
esp32 by Espressif Systems 4
Boards included in this package: }
ESP32 Dev Board, ESP32-52 Dev L
Board, ESP32-53 Dev Board, ESP32- = m
C3 Dev Board 6 void loop() {
More info 7
205w 8
9 1}
10
Output = &

Uninstalling esp32:mkspiffs@@.2.3, tool is no more required
Tool esp32:mkspiffs@@.2.3 uninstalled
Uninstalling esp32:mklittlefs@3.0.0-gnul2-dc7f933, tool is no more reqt

Tool esp32:mklittlefs@3.0.0-gnul2-dc7f933 uninstalled

Ln 6, Col 14 UTF-8 ESP32 Dev Module [not connected] (23 B
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N1SNAFDIN 2 ﬂ’]iaﬂﬂ‘Ua%ﬂ ESP8266 way ESP32 Ui Arduino IDE

File Edit Sketch Tools
Art

sketch_jan9b.inc

1 vo
2

3

4 }
5

6 VO:
7

8

9 }
10

esp8266:
Installi

Configur
Platform

sketch_jan9b | Arduino IDE 2.0.3

Auto Format Ctrl+
Archive Sketch

Manage Libraries... Ctrl+Shift+I
Serial Monitor Ctrl+Shift+M

Serial Plotter

WiFi101 / WiFiININA Firmware Updater
Upload SSL Root Certificates

Board: "Arduino”

Get Board Info

Upload Speed
Model

Debug port

Flash Size

C++ Exceptions
IwlP Variant
Debug Level
MMU

Non-32-Bit Access
SSL Support

Stack Protection

IWa N |

Boards Manager... Ctrl+Shift+B

mﬂaméf\‘iLa%fa]ﬁuazt,t,amwﬁwmﬁ’qgﬂ

esp32
esp8266

By Piyawat Jomsathan

Ln8,Col1 UTF-8 Arduino [not connected] (26 B
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¢ g v o v o 1Y o a/ .
m'a'm'saaaauwasmm%mmusvawaa&ammu Windows

1. [HYUE8UADTEHINe USB AUUDIA 2. \Um Window Device Manager

All Apps Documents Web More ¥

Best match

Laptop/PC

= Device Manager

Car

Control panel

Settings )
Device Manager

&% Device security Control panel

&) Device privacy settings

@ Device performance & health

Search work and web

,O Devi - See work and web results

USB Cable

TOS TOS GWD 80S NIDANO EAE N3 15;‘ 3
L33 ELILE

" NodeMCU

‘ 1. @3N lcon WUy
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¢ g v o v 1Y o a/ .
ﬂﬁiﬂﬁ’)ﬂﬁﬂﬂW@i%%i%ﬂ’]%iUi‘Uﬁﬂ“llﬁ)&;ljaﬁ’m‘i‘u Windows

3. 111619 Device Manager LaaUa9IN1UnIaUVBY Port 1¥inanve1e 1iansiagau Port

& Device Manager

File Action View Help

o9 @ Hm B

~ % DESKTOP-24QDK1T
i Audio inputs and outputs
3’ Batteries
il Biometric devices
0 Bluetooth
@ Cameras
3 Computer

we Disk drives

[ Display adapters

i Firmware

¥l Human Interface Devices
= |DE ATA/ATAPI controllers

sUfeEne wansHaves Esp32 Je
Silicon Labs CP210x USB to UART Bridge lagwungtat Port Ain COM3

= Keyboards
@ Mice and other pointing devices

=3 Monitors

v il Ports (COM & LPT)

#§ Silicon Labs CP210x USB to UART Bridge (COM3)

" ]

n Processors
B Security devices

P SIMATIC NET

!t Software components
B software devices

| Sound, video and game controllers
C‘ ('3 4+

By Piyawat Jomsathan
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¢ =6 Y o v o 1 Y o Y .
n']msqaaauwaiw%mmiﬁuawagamwsv Windows

File Action View Help

= m HEl®

4 24 user-PC
—@ Batteries
9 Bluetooth Radios
b 7% Computer
- Disk drives
» B4 Display adapters

| »

b -y DVD/CD-ROM drives

b -3 Floppy drive controllers

4 U;“-d Human Interface Devices

U_“E Bluetooth Peripheral Device
» - IDE ATA/ATAPI controllers

b D Keyboards

SURBE1S LanHaued Esp32 wakiny Driver ailiasaaiungnnla

191911115 Download Driver

ﬂ Mice and other pointing devices
» B Monitors
» ¥ Network adapters

-t CP2102 USB to UART Bridge Controller

. Il Unknown device

b -] PCMCIA adapters

47 Ports (COM & LPT)

44444 '? Communications Port (COM1)
. L. Printer Port (LPT1)

I} Processors

b -%| Sound, video and game controllers
» &5 Storage controllers

5 2B Syuctem devices

By Piyawat Jomsathan
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nsanss Driver CH210 (ESP32)

1. Download Driver CH210 link: https://bit.ly/3KUls5b

open ‘ 2. Tinisuanlnd ‘

Share with Skype
HE Open with WinRAR

"l Fyvtract filac

fi Extract Here

2 bExtract to CH3415ER\

¥ Scan with Microsoft Defender...
Share
Open with

CP210xVCPlnstall
er_xbd

Give access to

Restore previous versions

Send to

Cut

| ‘ 3. Wawanldwdliinsdalndde CP210xVCinstaller x64

Create shortcut

Delete

Rename

Properties
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nsanme Driver CH210 (ESP32)

CP210x USE to UART Bridge Driver Installer

Welcome to the CP210x USB to
UART Bridge Driver Installer

This wizard will help you install the drivers for your CP210x
USBto UART Bridge device.

To continue, click Next.

Net> ) Cancel
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nsanss Driver CH210 (ESP32)

CP210x USB to UART Bridge Driver Installer

License Agreement

g

To continue, accept the following license agreement. To read the entire
= agreement, use the scroll bar or press the Page Down key.

LICENSE AGREEMENT R
|SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

'THIS PRODUCT CONTAINS THE SILICON LABS VCP DRIVER AND
INSTALLER PROGRAMS AND OTHER THIRD PARTY
'SOFTWARE.TOGETHER THESE PRODUCTS ARE REFERRED TO

'AS THE "LICENSED SOFTWARE". USE OF THE LICENSED
|SOFTWARE IS SUBJECT TO THE TERMS OF THIS LICENSE v

Save As Print

< Back Next > ai Cancel
AY

_/
By Piyawat Jomsathan 22 April 2024  Page 44
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nsanme Driver CH210 (ESP32)

M Device Manager — O X

File Action View Help
= o Him B

v <M DESKTOP-24QDK1T
ij Audio inputs and outputs

Completing the Installation of the @ Batteries

= = @ Biometric devices
CP210x USB to UART Bridge Driver 0 Bluetooth

® cameras

A Computer

wa Disk drives

The drivers were successfully installed on this computer. @ Display adapters

i Firmware

¥ Human Interface Devices
== IDE ATA/ATAPI controllers

You can now connect your device to this computer. if your device
came with instructions, please read them first.

— Keyboards
@ Mice and other pointing devices
3 Monitors

§ Ports (COM & LPT)
M Silicon Labs CP210x USB to UART Bridge (COM3)

n Processors
B¢ Security devices

I3 SIMATIC NET

\/ Silicon Laboratories Inc. ... Ready to use B software components
B Software devices

i Sound,video and game controllers
s 1l

Driver Name Status

=

v o = ~ & s & s &
Cancel q. IﬁmqﬂqﬁLaﬁJ‘anﬁJ USB 9nA33 IMAUULYANDIN N

— AENUIRAAS Driver LS8USELA7
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drnusznauvadusunsuiuuu sty 2 diundnde
1. 1AS9d5190190 AuUS LagA1Ad
2. Wantu (Function)

anansaeulusunsudanuls Tusunsuues Arduino wusletdu 2 dume

Tuns@WeulusunsunI® C/C++ d@misu ESP32 Taglan1wivad Arduino @4

AWUD9 Arduino ¢91999RNUN1HY C/C++ laasenlaflandutazlausisinig
Arduino loeSeulilv Feazain wagvilvginlidanudiululasaoulnsiaesogdnds

sketch_jan9b | Arduino IDE 2.0.3 - O X
File Edit Sketch Tools Help

Ardu”-lo

sketch_janSb.ino

[y

void setup() {

}

void loop() {

® W 00NV~ WwN

=

Quiput = &

void setup()

WAt setup() WalusunsuinanuagiiAdswesienduiliiesassiney Fetloaly

TUAITNUUAANTUALTDINITVINNU InaUnRldAualmnn1TYIN9UYD9UIA189

void loop()

Tool esp8266:mkspiffs@3.0.4-gccl@.3-1757bed uninstalled

Uninstalling esp8266:mklittlefs@3.08.4-gccl@.3-1757bed, tool is no more required
Tool esp8266:mklittlefs@3.0@.4-gccl®.3-1757bed uninstalled

Uninstalling esp8266:python3@3.7.2-postl, tool is no more required

Tool esp8266:python3@3.7.2-postl uninstalled

LNULRIY

Ln7, Col26 UTF-8 Arduino [not connected] (34 B

Haru loop() Wudiuvheu Wusunsuagiihmdluilanduiinelosiunasnaan
Y SIUANBUNR UTEUIaNE F1aAne

FNTUNIAUUAANTUAY LU FLUT 2ADUTIUNAIUFIVOS
TUsunsu neudemiflendu wonantu dsesanilededafusiian-lne
YaamuwUshazdeflaidulgnaeeie
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Amphtode
#

2 Thrmae

Digih‘ll Sigllﬂl Ultrasonic Sensor

eeci nected’ ©SMC i@

amener o NS T DA

AugLINAtulagdlannsoUNdua:ADUWILODSUKOBIA
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Jeyeyau Digital ez Analog

Analog Signal (sine wave)

Analog Pin =
drutunndAnalog lludtyournuninisidasuiaevisannsg g
dl dl % 1 dl o = 1 dl 0
AaauNTasTayanuusaiiles Inadyniuasiaunnlyagd ™ oz = i =
Time
aNgndstayalalnag
D|q|ta| Pin Digital Signal (square wave)

&tutyunou Digital Wludtyoyrnen i Arusaiiaamnianan

Amplitude

TnefAn 0 iU 1 138 Low U High N1l i

00 02 04 08 08 10
Time
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onal
oigital S19°°

MQ2 Sensor

Push bo’ttom switch
"'lf}-‘j@ ¥t

PIR Sensor

Ultrasonic Sensor
Infrared Sensor
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I-KIT V.2

LCD 16x2 CHARACTERS -
TTTTRYIRYYYYYY .

BREADBOARD

-----

.................
.................
.................
-----------------
.................

@ ®

POWER SUPPLY : .

mooo

I-Kit Version 2.0 by NECTEC

By Piyawat Jomsathan

S B -KIT V2 duUalvidldanuanunsaidennsls GPIO I¢muiidoanis
lne 1-Kit V.2 & LEDs, Switch Buttons, Relays, LCD 58 %89
dmsuleau Sensors 71199 Usdauliln
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ESP32s Pinout

(38] GND
@) [ GIOP23 g VSPI MOSI
@ le kg GIOP22 g 12C SCL
E8Qg GIOP1 TX0
kg GIOP3 RX0
EXlg GIOP21 g 12C SDA

ADCO GIOP36 gk}
ADC3 GIOP39 gl ®
ADCG6 GIOP34 gl m ]l ®
ADC7? [EIEE{ 6 O
TOUCH9 ADC4 GIOP32
TOUCHS ADC5 GIOP33 gEBm*]l®
DAC1 ADC18 Glor25 g}
DAC2 ADC19 GIOP26 gkl ]’
TOUCH7 g ADC17 m GIOP27 Kl
TOUCH®G ADC16 GIoP14 g3
TOUCHS ADC15 GIoP12 gEE) a3 GIOP4 ADC10 TOUCHO
GND &I} G (25 HIE ) ADC11 g TOUCH1
TOUCH4 ADC14 GIOoP13 gk (= : . 3 O] O— 24 Hl<I[e] ADC12 TOUCH2
RX1 mFLASHD2g GIOPS zE[3 i o PXlg GIOP15 g ADC13 g TOUCH3
TX1 FLASHD3 g GIOP10 D& L F¥lg GIOP8 g FLASH D1
FLASH CMDg GIOP11 gk} Q) @ Flilg GIOP7 g FLASHDO
Vin 5V gk} : @ e mFllg GIOP6 gFLASH CK

@ ese-wroou2
TS

i

ADC3 g GIOP3) SEIR:]
ADCG_@ GIOP34 gEIgRYs
ADC7_§ GIOP35 SR

o Kilg GIOP19 g VSPIMISO
Hle Ky GIOP18 @ VSPISCK
FE)g GIOPS VSPI SS
@ e mF)g GIOP17 TX2
21C GIOP16 RX2

r=\
. E I
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qﬂnsaﬁi Output

N195AARD Digital Output

Light Emitting Diode (LED) dsysy1auuuy Digital OUTPUT

lunsila/An LED Negeieiuaadds e

1. Active High dlodsaadn HIGH o 1 990 NodeMCU naan LED
AR Lazrngs LOW 39 0 viaen LED 9g6iu

2. Active Low \ladsaadn LOW v3e 0 annuesanaan LED 9=fin
wagnIngs HIGH 3o 1 wasn LED ag6iu

-~

-~

AR

'\

2433 LED

LED &wng, 1387, 11and

By Piyawat Jomsathan

ADCO
ADC3
ADC6
ADC7
TOUCHS ADC4
TOUCHS ADC5

g!iilgi!!!!I

14
%
i<

e

DACA ADC18
DAC2 ADC19
TOUCH7 g ADC17

TOUCH6 g ADC16
W

TOUCHS g ADC15

TOUCH4 g ADC14
RX1 FLASH D2

GND
GIOP23 & VSPIMOS

GIOP36
GIOP39
GIOP34
GIOP35
GIOP32
[IEER-{ 8 OE
GIOP25
GIOP26
GIOP27
GIOP14
GIOP12
GND
GIOP13 glFigme]®
GIOPS

GIOP22 g 12C SCL
GIOP1 TX0
GIOP3 RX0
GIOP21 12C SDA

%) @ @
ENENEEEEENES

iiiiiiiiiiiiéiiiiii

GIOP19 VSPI MISO
GIOP18 VSPI SCK
GIOP5 ® VSPISS
GIOP17 TX2
» [+ =FIde GIOP16 RX2
ADC10 ¥ TOUCHO
ADC11_m TOUCH1
GIOP2 ® ADC12 & TOUCH2
e | GIOP15 ® ADC13 = TOUCH3
v Djgg @fe GIOP8

TX1 FLASHD3 @ GIOP10 mkkd FLASH D1
—t FLASH CMDg GIOP11 GIOP7 g FLASH DO
— —® Vin 5V GIOP6 mFLASH CK

Active Hight Active Low

(esnns sxnns sxsns sonne wenen)

LLHN92999U949 Breadboard

=

ESP32 §I LED Anu1n28agua

1 299191 GPIO2 1ngsawuu
Active High
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A5 91U LED

LCD 16x2 CHARACTERS -
TTTTRYIRYYYYYY .

BREADBOARD

,,,,,

...............

532 MILKULUNIKULLER

@ ®

Vee uag GND Tviaanuy Active LOW

HHE T L 1alnedne nsnglutes LEDs fwesndmsunis
— | * " B 50,917 GPIO w89 ESP32 Tnedinsaeidniu

POWER SUPPLY : .

mooo

I-Kit Version 2.0 by NECTEC
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Function wazAas lunishnsia Digital Output

#define name value/pin

nsivua #define Unfinaindun1siiunrvsev1veusnnnee lAAauinvue 1@y #define DO 16

pinMode(pin ,mode)

| pinMode Duilsdduildlunissealmnnisynauliiurivesuese liinazdu OUTPUT, INPUT, INPUT PULLUP i pinMode(D0,OUTPUT);

digitalWrite(pin ,logic)

| digitalWrite(pin, logic) iuilsidulunsi@eualufivivesuesn wu digitalWrite(DO,HIGH); |

delay(ms)

| delay(ms) tunsutaanainisyinauvedusunsulaedmiiadu millisecond 1w delay(500); |
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A79E19N15AIUANNASIA Digital Output

#define LED1 5 ‘ sl LED ‘
void setup()

{

pinMode(LED1, OUTPUT);

}
void loop()

{
digitalWrite(LED1, LOW);

}

By Piyawat Jomsathan

Tnelvifuanslnann GPIOS5 lUee LED1 ‘

#define LED1 5 A1sa3la LED ‘

void setup()

{
pinMode(LED1,0UTPUT);

}
void loop()

{
digitalWrite(LED1, HIGH);

}
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TUITUN 1.2 VUADUNITNAAD

N15NAAaaW 1 NS89 LED ANguan?iaausa ESP32 Nsnsu

Hdefine LED1 5

void setup()

Ansaalinsensu

{
pinMode(LED1, OUTPUT);

}

void loop()

{
digitalWrite(LED1, LOW);
delay(1000);
digitalWrite(LED1, HIGH);
delay(1000);

}

By Piyawat Jomsathan

Hdefine LED 2

void setup()

AN5&9 LED Uy ESP32 nsensu (1asa)

{
pinMode(LED, OUTPUT);

}

void loop()

{
digitalWrite(LED, HIGH);
delay(1000);
digitalWrite(LED, LOW);
delay(1000);

}
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TUITUN 1.2 VUADUNITNAAD

N1SNNABIN 2 NS89 LED n1euanazn18lunidausia ESP8266 Nsewsu

‘ A15d9 LED A19uUan azuld ESP32 ASensU

#define LED1 5 digitalWrite(LED1, LOW);

#define LED 2 delay(1000);

void setup() digitalWrite(LED1, HIGH);

{ delay(1000);
pinMode(LED1, OUTPUT); digitalWrite(LED, HIGH);
pinMode(LED, OUTPUT); delay(1000);

} digitalWrite(LED, LOW);

void loop() delay(1000);

{ }
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TUITUN 1.2 VUADUNITNAAD

N15NAAaaY 3 NS89 LED ANguanidausd ESP32 NSNSy

#define LED1 5 void loop() N1589 LED mauaﬂﬁ’m ESP32
#define LED2 18 {
#define LED3 19 digitalWrite(LED1, LOW);
delay(1000);
void setup() digitalWrite(LED1, HIGH);
{ delay(1000);
pinMode(LED1, OUTPUT); digitalWrite(LED2, LOW);
pinMode(LED2, OUTPUT); delay(1000);
pinMode(LED3, OUTPUT); digitalWrite(LED2, HIGH);
} delay(1000);
digitalWrite(LED3, LOW);
dlawdeu Code wiasauon THinn1swasu Board: delay(1000);
ESP32 Dev Module wag Port nauaz Upload sl i LED, RIEED:
delay(1000);
}
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Tuaui 1.2 AManuineniagnisiseus;

ANDINNY

%4

M8NSITYUS

By Piyawat Jomsathan

3

Wy UlUSUNTUAIUAN LED Ul ESP32 DEVKIT lnadianwaizn1sinauail
. BUAUIUSHASY LED1, LED2 whag LED3 22AD9INISNIUNSaUAUIUIU 1 ASY
. MAIAINNTSWIUNSaUNULA W lWAALS89NWaN LED1, LED2 wag LED3

. a9 UUlsA LED1, LED2 wag LED3 NSSWIUNSaUAUITUIU 2 ASY

1
2
3. “iasanAnLgawa lilWauLSyenNuaIn LED3, LED2 wag LED1
4
5

. waziiledugaten 4 Tnlusunsunduluvinauden 1
(lnan1vun delay vaslusunsututaan 0.5 3ui)

gUlUTIATUAIUAN LED Ul ESP32 DEVKIT lagiianumen1svineunail

. BBUAUIUSHNSY LED1 22ADINTENIUIIUIU 3 A5 | 910 Exercise 2 azdaunaldindunmsideulusunsud
wdsneuld LED2 9sdaansencusiuny 5 avg | Aeudredunnmsildsuauussitalumsi@isusiuaunn
FulUlgvafiaziinsfisnulsaudzannseli???

1
2
3. wdsanuuly LED3 azdasnseniusiuau 2 ase
4. u&219% LED1, LED2 was LED3 azdaansenSundoususiuiu 3 ass
5

. waziladugadan 4 Tilusunsunduluvineudan 1
(aafinua delay va3lUsunsudurian 0.5 3unil)
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Tusuit 1.3 Mmadeulusunsuugy (For Loop)

g2l sketch_jan31a | Arduino IDE 2.0.3
File Edit Sketch Tools Help

5P Do Moo

v _

sketch_jan31a.ino

1 void setup() {

Serial.println("Value of i is:

2 Serial.begin(9600);
3 for (int 1 = @; 1 < 10; i++){
4

5 |}

6

7}

8

9 wvoid loop() {
10
11
12}

" + String(i));

for(i=0; i<5; i++)

/oA

[NTTIALISATION CONDITION %]?J{[R[M[ (++)
DECREASE (--)

nl @gp%iiﬁry
EE C ' NE'FIEE% @ SMMAE Al & IloT by NECTEC

AuginAlulagdlannsoindia:ADUWILADSUKOBIE




Tusun 1.3 ngufuanu

ajUiUasnulunisilaulusunsy

1. Preprocessor Directives

lngunfudaufeunnlusunsudedl lnediutiasiludiunnoulnamesoziinisussinanawaziimumadsnaunasdl

=

n15AUINAlUSLATY FIzSUAUMELASILNElaSNTIN (directive) YSDLASBINLNSFNATY # LAIFINUAILTDANE
AoIn1sisentd wsenmua lneunfumdiutiazegludinuuan viodiuivedusunsy wagdotaguanilsidundnlagi
AL LU

: . mMsgeBelndananely wian1sdnsdslnadlavisniiegudaly Arduino wiallulaunaniiudiluies
#include <Time.h>

Rz19ATaMNNY <> Tun1sasandalwals welrlusunsunsulnataasitnladnaasiunmilndmwantiannlu

#include “myFunction.h” R v e i ed v oy . y .
Y lWawmaslauns winindesnisdnsdslvanaglulnamaslusian azdasldinsenune " aseuunuy Fenaulne

#define LEDPIN 13 inasarislumindilinedredennivdlusunsuiinenlndiaasos
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Tusun 1.3 ngufuanu

ayUilasnulunis@esulusunsy

2. d2uv9n15n1unA1 (Global Declarations)

1 agll [~ 1 d' o a [y} 6 =] ¢ d' [} ¢ v d' o =]
Uizt Jud@runlglun1sAUAYia AL USLUUUBNTINTU ¥SaUsenARNTY 1 TARIATUNUSZAAEINISONINUA K50

Senlglaanynnaiuvedluswnsy

int pin = 13;

3. WeABU setup() uaznenu loop()
flaridu setup() wazileitu loop() Wumdsgnisdulidesilluynlusunsu Tnefleidu setup() anifuflsidunsniignienld

feuldnvunen wsesuauldaulaundanee wu Tuilandu setup() 9siiAds pinMode() warinualvlagAnulunineaduns
w30L199e dauilandu loop() asiluilanduiniinaunasainilendu setup() levianuadaduluuas wasinisusousuuliliau We
#landu loop() TuATUANUFAIATED TeAdu loop() Aazgnisenyuulydn
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Tusun 1.3 ngufuanu

ayUitasnulunisileulusunsy

4. n1sas1anenTu waznisldarunanty (Users-defined function)

. v . . . , Aleg19n1583197 A Fu
Tunsasneflsddudiuun Adsinagneganeluileidu Aesegnialaesewmnstnnile {uaztnnUn} | Lo Mode(int pin) {

Wit neldnseswmnng § inanunsadiiengunsemddlagnlaunldl) uiazAesauunasAdInIulAsesnunY ; | pinMode(pin,OUTPUT); }

1AL A EIVIRUA L UTSHAReTULEY ASalenussTatuAlaieauaisnuradlas (ldinatuuuinuss void setup(f
Mode(13) }

TUsunsungemaulng)

5. dquasurelusunsy (Program Comments)

dresunelusuwnsy sensreudiulusunsuiludundrAgyegranniasrslignliladewlusunsy  [§ragisnis Comments
v dugeulusunsudnlalusunsulainesvulagsuainaeudu ununisvihanudilalusunsulageuusas ji““—“
flandu drueSurglusunsy visediumeuiuil azkilinalagiuvruiavadusunsundsneulng Woandiuilazgn| This code by NECTEC
v a o A M v ° by =~ = 1 [y 1 a Y & v */
snneavaaLiienldlagnihluldnu dnamgawainlidlaalusunsuaslvg@uun vindinisreuwiulanieese i
 y ’ v WUUil 2
LATUIANALANTUANFION BT AstunITAauUlAndsldAnNuiunn /7St ninl 13 to oupUE
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Tusun 1.3 ngufuanu

yilnvasvaya (Data Type)

lun1sWeulusunsunilan Sdayas1eq WinneIteatu NMsiuduiIusey vesmsvinulaglddeyasiinduiu

A3 izeon1suanstondu tnglddeyavtingnys auiiuitvayanie gnuusesnidunalssianugauseasiueanisly

U wenaniveyausazyila deldilenulrsaudn llwiiuddniswlestinteyq

Data type

Range

Meaning

boolean 0 LAY 1 4 logic Yfufe 0 (False) wae 1(True)
char 128 T 127 fudayaninanase

int -32768 113 32767 ALUdayATHAAUIULAN

unsigned int 0 D4 655535 Audayariiaduauin Lifaeseamang
long 2147483648 D 2147483647 AUTYATHAITUIULAN UL

float 3.4e738 01y 3.4¢38 Audeyatiinaanaiie

By Piyawat Jomsathan
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Tusun 1.3 ngufuanu

A19819n15Us2nN1AALLUS e Arduino IDE

#define variable_name value float variable_name = value;

float X = 10.5;
float Y = 1.23456;
float pi = 3.145926;

Hdefine LED2 19
Hdefine LED3 18

int variable_name = value;

int LED2 = 19;
int LED3 = 18;
int LED4 = 5;

bool variable name = true/false;

bool is = true;

char variable_name[X] = “XXX”;

char chl = ‘A’;
char nickname[4] = “Ing”;

VaA55229: N15USLNA Hdefine Aag
AMuUAlINgd2uRvlUSILASULNUY

bool am = false;
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Tusun 1.3 ngufuanu

A9819n15Us2n1AALUs U Arduino IDE

float X;
float Y;
float Z;

bool variable_name; char variable_name;
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Tusun 1.3 ngufuanu

(%

2AL1UN15 (Operators)

fariiiuns Ao Asewangnlduanddenisnseyiinneg  lulusunsuninaseteya viseduUs lagaunsaldds

afiunsussLaneansg udulaluntw C

1AL UUNIG N15N5E9N AR AL UUNNS N15N52YN AN

+ n17UAN a+b == WinAu

- n19aL a-b < Yaenin

* NN9AN a*b <= Waandwiniuy

/ N17U13 alb > NINNI

% NITUITANDUDNIZLAL a%b >= NINNIINAL
++ AN a++ |= Tawiniy

= N1IAAAN a-- && LAz (AND)
+= NFEAN X+=y I 178 (OR)

~ nsnaudnann 0 w1 ~a ! 1ad1 I(a > b)

By Piyawat Jomsathan
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Tusun 1.3 ngufuanu

Wanduqugn w3e ugy (Loop)

flafduiugmnIugy (loop Statements) Aa nsAduAulUTHATULTR Ll UTIATUYINU9E I

o3lAng19 mutaulurnge Inemdnuddvatsussinniianunsalulaluniw C sl

* while loop while (aulv)

{

[ o o 9; A oA [~ a
L‘LJUﬂ']ﬁV]']Q']U’JUV]']GZi'{LULT@EJG] 'ﬂ]Uﬂ’JWLQ@uVLGU"ﬂg‘lEJLUUQiﬂ I
Adan1ely loop

do
{

® do-while loop

[ P [ a o o w [ A 1Y
Dunnsesrageudeulumnluaieaziuunyhidenielu loop umesvgeuleulalni o |

ladugseazyimdsaaly

* for loop

[~ o g a o d' Qi 1 Y]
Wun1svinauiug Ineddqudsnsiadauauly wazaiunsalasunlaianvuasdiuds

By Piyawat Jomsathan

Ardanely loop

while (Joulv)

for ( AawUs;Nauly;AUs)

{
Adanelu loop
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TUITUN 1.3 VUABUNITNAAD

N151A8899 1 N15LALULYTLATUINGUNDAIUANNITHINGTUVDY

#define LED1 5 void loop() delay(1000);

#define LED2 18 { }

#Hdefine LED3 19 for (inti=0;i< 2; i++){ for (inti=0;i<4; i++){

digitalWrite(LED1, LOW); digitalWrite(LED3, LOW);
void setup() delay(1000); delay(1000);

{ digitalWrite(LED1, HIGH); digitalWrite(LED3, HIGH);
pinMode(LED1, OUTPUT); delay(1000); delay(1000);
pinMode(LED2, OUTPUT); } }
pinMode(LED3, OUTPUT); for (inti=0;i< 3;i++){ }

} digitalWrite(LED2, LOW);

delay(1000);
l sl Loop 1ummaw1m LED digitalWrite(LED2, HIGH);
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Tusud 1.3 AMauieniagnisiseus;

4

sa@sulusunsulasld Loop 1aAuau LED uu ESP32 DEVKIT Taeiidnuwasnsvinarusisdl \

ANDIUNY

Budulusinsy LED1 23Aa9nIensuaTuIU 3 AsS

v [ ) a ) &
NARINUUIA LED2 92H99NTZNIUIIUIU 5 ASS

NUBN1SLTBUIN 5

NAINUUIY LED3 2AINTENIUIIUIU 2 ASY

P DR

wa2l¥ LED1, LED2 uag LED3 22Aa9nseWSUNSauAuaIuIUL 3 AS
5. uazlladugadan 4 ilusunsunauluvineuden 1
K(Iﬂaﬁ'muﬂ delay vaalusunsuluiian 0.5 Junii) )

(%4

2a3sulusunsulagld Loop iiNeAluAu LED uu ESP32 DEVKIT Taefidnwaugnsiinatusiadl

Sudulsk LED1, LED2 uaz LED3 azdasnszwdundauiusiuiu 5 ade
wasaniulvlnAnEesann LED1 1U8s LED3 wasduiSesann LED3 T LED1 s1uqu 3 Ase
v niuly LEDT way LED2 nsenSundaususiuiu 3 ass

waea iy LEDT way LED3 nsenSundaususiuiu 5 ass

W&l LED2 uaz LED3 azdasnszwsundouiusiuiu 4 ade

SANES AN A

wasilodugatan 4 Tulusunsunduluvinaiudan 1
(aarinviuna delay vadlusunsuluran 0.5 3unii)
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Tuaud 1.4 n1s5uAauzaan (Analog)

wagn1saeasluguuuuaynsy (Serial Monitor)

2 ASClTable | Arduino IDE 2.0.3 - O X
L. File Edit Sketch Tools Help

;§= 8 : LP EorIz Dev Modue '

ASClITable.ino  debug_custom json

1

o Bow o

i
®

OQutput  Serial Monitor x ¥y @

| New Line ~ 9600 baud -

. T, asc: r A ct: in: L11Uluy
u, d 1110101
v, d 1110110
.
® w, d 1110111
° x, d 1111000
>4 v, d
. -
[ z, d
1 {, d
" 21 -> |, 4
. ae -> }, d
. .218 -> ~, d
.
.

In53,Col 34 UTF-8 ESP32 DevModuleon COM3 (23 B

eec; ~NecTect OSMC Eg

e NSTDA a member of EECI ARIPOLIS

AugLINAtulagdlannsoUNdua:ADUWILODSUKOBIA

Al & IloT by NECTEC



Tusun 1.4 ngufuany

) Serial Communication

Serial Communication fia N13deashuvaunsy Wun1ssuditayawuudatiiodludunamiafedny
ln8L3198A09A9AN8n3IANSTUN5de (Baud Rate) Tviwindu Litelvigunsalnssinsunasids anunsadeansiula

Tnguniauasgu e 9600 wag 115200 Belulusunsa Arduino IDE 1519gimuaa Baud Rate 1iluldn
Serial.begin();
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Tusun 1.4 ngufuany

n1580815UU NodeMCU waz DEVKIT

Serial.begin(speed)

Serial.begin Wuilsndunlglunisasriauiilunisdedoyavaanasn Serial Moz NodeMCU Uag AaxiILme3

lne?l speed Ao AansItumsiudstaya iredudnseiuil (baud)

Serial.print()

Serial.print \Uuilarduiiielivasndtoyasanluissivianess Serial Jog 2 gULuy

1. Serial.print(val); val Wuandoyandesnisiun \uduusslialaila
2. Serial.print(val, format);  format llusa LLazﬁaﬂmﬁzqgm%Qﬁ’sLa% NI UIUNFTY

Serial.println()

‘ Serial.println {udlsiguaivihaumiiouiu Serial.println fsiuasaiialgids Serialprintln agguussvinlmldloiunaAvoyaLasa
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TUITUN 1.4 VUABUNITNAAD

N159198890 1 NISUENINAYIAUHIUNTHRENTaUNTY

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

} Serial.begin(9600);

}

void loop() { void loop()
Serial.println("Training loT Day1"); {
delay(2000); for (inti=0;i< 2; i++){
Sl T sire By G Serial.print("Hello World 1");
delay(2000); delay(1000);

} : . }

4' N15ldANES Print tiiauansnalu Serial Monitor ‘ for (it i = 0; i < 3; i++){
Serial.printin("Hello World 2");
delay(1000);

Yo o . 1 (Y] a }
n1slgads Print saufiunsiugy (@sy) ‘}
|
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Tusun 1.4 ngufuany

NSNS Analog Input Function tazA1ds lun135iasa Analog Input
Unsa] Input

o A % ' ' o < d'y o [
analogRead (unsndulasluniseuadyeuuousaenveswwNnens §usu

LDR Photoresistor Sensor Module P ) y
é’ﬁy,zyﬂml,mu Analog input NodeMCU A1 AD waa‘Wﬁ‘vﬂ,waqmﬂaaﬁyﬂmuauyaaﬂgﬂLL‘UaamsJ ADC R]yLﬁjuG]’JLa“U

LDR (Light Dependent Resistor) g f@unIuviin

NRoLEs UTOFMAUNIUNEINITALURYUEN NN 19AIINUN . .
4 Yoo Serial.begin(speed)
I deduasinnnssnu v19Asasen31 Photo Conductor

1AL 0-1023

[~ v Y t:l' o ,:! LY o o 1 |

UAIAMUMUNTIINNNANTN AT | Serial.begin Lﬁuﬂaﬁ%’umﬂumﬁﬁammmLéﬂumidwa%amaﬂ‘waﬁm Serial ATy
lngndnnsineLLes LR Sensor WAL 5211319 NodeMCU uay Aouiialmes lneil speed fie Anmsalumssuddoya wiey

mwmjuvlnuiﬂmmﬂimmuawmﬂmmu yMmAnAULN Hudareiund (baud)

T Aasuly

Serial.print() 4139 Serial.println()

, | Serial.print {WuilsnduiiieliuesndimdenanenlUfinriniamesa Serial
LDR Photoresistor Sensor s

Module
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Tusun 1.4 ngufuany

A15lY914 LDR

(D 16x2 CHARACTERS o
TTTTRYIRYYYYYY .

ANSL911 LDR UY 1-KIT V.2 9934 @nsalaeanu

BREADBOARD

---------------- I r c Talaeay wsnzluged Sensors ANDINENSU

,,,,,

o IE R R BN | DR [117udq iissdoaaitnnu GPIO ves

L B | ESP32 wagma Ve, GND

I-Kit Version 2.0 by NECTEC
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TueIUN 1.4 FUNDUNISNAAD

N1INAABIN 2 N1INAFBUSUAYEYIUIN LDR Photoelectric Sensor

#Hdefine ldr 39
void setup()
{

NAaaUlwINuL LDR Sensor

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

}

void loop()

{
int ldr_data = analogRead(ldr);
Serial.print("LDR Sensor Value = ");
Serial.printin(ldr_data);
delay(1000);

}

By Piyawat Jomsathan 22 April 2024  Page 77



Tusun 1.4 ngufuany

N19AARD Analog Input

gunsal Input

4

0uUNIUUSUAILA (Potentiometer 10 KQ)
dadyeyrad Analog

Tushegad 13 Junssaesdugiaeuasndie
sl angmumuUsumle Fermussulnindanvindu sv
Fudanaewaon fajumil ESP32 uanwwavziiady 4095
FusldannisuasAusssulniinde
ToaunisuUasausanulninfe

volts = 5*sensorValue/4095
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TUITUN 1.4 VUABUNITNAAD

N15NAA9N 3 N1INAFBUSUF R INLaskUaaYaIN A uUUTuAla

#define PTM 39 r NM591809dIM Analog mlseiulninandgunulusuale

void setup() I 91911997 GPIO39 284 ESP32 @sausesulnindiavindu 5V 1dudyanu
{ o & 1 4 o v & xyw .
Serial.begin(9600): IAnaLog Koot £SP32 uamanavziandu 4005 duudddaunsudasen |
pinMode(PTM, INPUT); I Lsasulnnag I
}
I volts = 5*sensor Value/4095 |
{ Output  Serial Monitor X ¥ =
int sensorValue = analogRead(PTM); v ¢
Serialprint("ADC 12 bit = ") e NAANSVDILUSLLAT
_Serialprint(sensorValue): S S
float volts = 3.3*sensorValue /4095.00; e ne - e T - 47 Y
—SeriatprintC, voltage = J; b b - . - ;'33 v
Serial.print(volts,2); S S
Serial-println(" V"); D 0 bit = 3311 , Voltags = 04 v
delay(1000); dun1sudasnn
} o
w59 UlNAN

Ln 16,Col 13 UTF-8 ESP32 DevModuleon COM3 [25 B

By Piyawat Jomsathan 22 April 2024  Page 79




TUITUN 1.4 VUABUNITNAAD

N15NAa9N 4 N1snadausudnInuazulastayaann LDR Photoelectric Sensor

#define ldr 39
float ADC_value = 0.0048828125;
void setup()

{

nagauLUasA1n UL es LDR TiduauSuiaiuasiuriuile LUX

Serial.begin(9600);

pinMode(ldr, INPUT); )
} N15UAIAINLBULLDS LDR 71 ESP32 vy
void loop() #28 Lux drusaudaslaniuaunns
{ Lux = (250/(0.0048828125*LDR)) - 50

float ldr_data = analogRead(ldr);

int lux = int((250.000000/(ADC_value*ldr_data))-50.000000);
Serial.print("Light Value = ");

Serial.print(lux);

Serial.println(" Lux unit");

delay(1000);

}
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Tusun 1.4 ngufuany

ﬁﬂﬁ%’uﬁiau‘lw (Condition Statements)

[ s o a o o & A o = o a v A o =
Juilsiduinlglunisauauiianinisyinauveadusensy neaduaaniauieuly agililusunsudiginuinisinaun
wanaaiuluaurvesiiiysine niunlgnvueenluieuly mdudenimuteuly ey 3 Ussn e

if (Fouly) {

Juisridunldlunisasaaeudienlafuazaizeli Tnanisldfaniiunissingg AFIN5YIy

lunisasaeula druaansiduase Isunsuasnnauluudanangd if ) if (Foulw) {
A&IN159Ia

®* if-else J

[ co tal di . v o o Y} d‘ = else If{

et ulin1ainEaunla else if WAN1E115UN1785 N RaR LU URANENI9AAN N

ANFAINITNIU
switch (Soula) }
1 ] 1 {
e tuRaulannIuaaa iy if wadaunn Manrsun1aUTa U g uRuA1AL case 1: &IN5V

case 2: ANFINISYINGIU
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TUITUN 1.4 VUABUNITNAAD

N15NAA9N 5 N1snadauttgulUsunsuleaulusuNULULYaS LDR Photoelectric Sensor

#Hdefine ldr 39
float ADC_value = 0.0048828125;

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

void loop()

{
float ldr_data = analogRead(ldr);
int lux = int((250.000000/(ADC_value*\dr_data))-50.000000);
Serial.print("Light Value = ");

Serial.print(lux);

Serial.println(" Lux unit");

delay(1000);

if (lux < 100){
Serial.printin("turn off");

}

else if (lux >= 100) {
Serial.printin("turn on");

}

}

NAADUNS LUl INAU LDR Sensor

By Piyawat Jomsathan
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Tusui 1.4 Aanuineniagnisiseus;

ANDIUNIENUY

L WyUlUsUNIUAIUAN LED1 Miausany ESP32 laglianuazn15vineaunil )

= v
NSLsEUiN 7

1. Buaulusunsy LED1 92@a9nsewsuauu 3 A9 (1aavinaasaansiiiuy)

2. LED 2¢fntilaiauaaadI1991nuteas LDR u1nn3innu 150 auld
3. LED 2eAULlailA1v99ua9a71991ntwuteas LDR 128031 150 agly

ugUlUsHATUAIUAN LEDT wag LED Ul ESP32 laglianwazn1sinaunsil
1. SUAUIUSKASY LED1 wag LED U ESP32 92ABINSENSUNSONNUITUIU 3 ASI (ASILAELNIUL)

2. LED1 agviwihitlvinsensuiiailiudygruuenitgunsalfieineuuni Tnedsnsnisnsendu 2 s
3, LED vy ESP32 azfnflafiAvesussddearnauead LDR unndsindu 150 3uly

4. LED Uu ESP32 azfuiilafidnvasuasadnganwueas LDR taundn 150 asly
TneTusunsuazdasinuiusdisaiias Bifinsuuasanindy
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Tusun 1.5 ngufuaenu

(%4

NS94 Switch N137829TDUNALUUAING

Switch N13991ATBUNALUUARYR (Digital Input) & 2 dnwaiz Ag
At dugunseilssnmdunndeannsamaeliie 1. nssiswuy Pull Up Tunsmeuuuituazyibilunaiuniduussaeuainssiulii

v o~ n e o edu 33V 3aIn HIGH (1) usiilefdwmevaussuswulniinazasnd 0 v vioasin
AusTuARUNSaIBanNsatndll tnenaintvialutiuay P . .
i LOW (0) Fansvirnuneldnisseuuy Pull Up aggnisenin Active Low

[ a 4 a 1 [ . =
ulssuavaiadnadauaosnu (Tact Switch) Felun1s 2. NM3ABLUU Pull Down dinadnsaauiuiuniIssionuy Pull Up namme Unfivainsiu

L%EJUI‘LJﬁLLﬂ’iﬂJﬁummiﬂU%Qﬂmqﬂﬂ%mﬁﬂ@aﬂﬂﬁ%ﬁU A1ap3n LOW (0) waziieiidmeuansiazeiuan HIGH (1) FUSNNSYULUUTE
Juaindnadnnany (Trigger Switch) Active High
1 =\ ¢ Y o
N196128INYLUYINYU NodeMCU

anteganeintufgy nMIsesIndiu NodeMCU

0 11199310 GPIO %89 ESP8266 tnauviamaaiuilfimumiu Pull up nmelusgua?
0 FILUNITRRE AT AUUDSAR Sl T UA IR A A IUNIUNBUDNLALLANDN FaLes
aanduaz amdluga _T_

Pull Up resistor circuit Pull Down resistor circuit

N137DI9TTDUNALUUATNS
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Tusun 1.5 ngufuaenu

A5 199U Switch

BREADBOARD

,,,,,

.................

@

POWER SUPPLY

H

By Piyawat Jomsathan

o

AU Switch Ul -KIT V.2 19U @unsalsanulalaedns
W12 lugee Switch ANBSNENSUNISHBLINU GPIO U89
ESP32 laaiin1s@atdnnu Vee way GND 1iuan

SWITCH BUTTON

ofele

OUTPUT RELAY
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TuerUN 1.5 TUNDUNISNAAD

N15NAa99N 1 n1sgulUsunsuaIntnafnalaasnu (Tact Switch)

5 v d

#define button 16 waansvealUsuns

void setup()

{ Output  Serial Monitor X ¥y @ =
Serlalbegln(9600), New Line ~ 9600 baud <
pinMode(button ,INPUT PULLUP); Pressed Switch.

— Pressed Switch.

} Pressed Switch.

Pressed Switch.
Pressed Switch.
Pressed Switch.
VOid lOOp() Pressed Switch.
Pressed Switch.
{ Pressed Switch.
Pressed Switch.
bool ReadSwitch = digitalRead(button); Pressed Switch.
Pressed Switch.
|f(ReadSW|tCh == O) Pressed Switch.
Pressed Switch.
{ Pressed Switch.
Pressed Switch.
Serial.printin("Pressed Switch."); Pressed Switch.
Pressed Switch.

}

}
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TuerUN 1.5 TUNDUNISNAAD

N15NAaReN 2 N15WsUlUsuNsUaIndnARANARU (Trigger Switch)

#define button 16 2w d I 1]

int CheckButton: waawsvealusunsu

void setup()

‘ Output  Serial Monitor X ¥y @ =
Serial.begin(9600); New Line ~ | 9600 baud -
pinMode(button ,INPUT_PULLUP); o “ v . Drecsed Switch.

: Rouly A 01 checkBotton lal | oo coeeen

Winffuen Readswitch Tomdn Fresssa SwiTen.
, Pressed Switch.
void loop() Lﬁﬁl‘ublﬁU Pressed Switch.

{ Pressed Switch.

Pressed Switch.
bool ReadSwitch = digitalRead(button); Prassed Switeh.
if (CheckButton != ReadSwitch) Pressed Switch.
Pressed Switch.
L Pressed Switch.
if(ReadSwitch == 0) I Pressed Switch.
Pressed Switch.
{ Rouly A9 Readswitch Wiy 0 | 2ess=d swicen.
Serial.println("Pressed Switch."); Pressed Switch.
v .
} 1‘1/1LLHGN Pressed Switch Pressed Switch.
CheckButton = ReadSwitch; Prefsea frltfq
Pressed Switch.
delay(100);
e
}
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TUuITUN 1.5 VUABUNITNAAD

N15NAaRW 3 N1sigulUsunsuAIuAN LED lagly Switch

#define led1 5
#define led 2
#define swi 16
int checkswi;
int i=0;

void setup() {
Serial.begin(9600);
pinMode(led1, OUTPUT);
pinMode(led, OUTPUT);
pinMode(sw1, INPUT_PULLUP);
digitalWrite(led1, 1);
digitalWrite(led, 0);

void loop() {

}

bool readswl = digitalRead(sw1); else if (i == 3){

if ( checkswl != readsw1 ){

if (readswl == 0){
i++;

}
checkswl = readswi;
delay(1);

}

if (i==1){
digitalWrite(led1 ,0);

}

else if (i == 2){
digitalWrite(led1, 1);

digitalWrite(led, 1);

}

else if (i == 4){
digitalWrite(led, 0);

}

else if (i == 5){
digitalWrite(led1, 0);
digitalWrite(led, 1);

}

else if (i == 6){
digitalWrite(led1, 1);
digitalWrite(led, 0);

}

}

else if (i == 7){

}

i=1;
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TuerUN 1.5 TUNDUNISNAAD

N15NAaRW 3 N1sigulUsunsuAIuAN LED lagly Switch

/U’ﬁLLﬂﬁﬂJm‘UﬂﬂJ LED1 wag LED waauu FSP32 1aelanewiue NSV uae \
anm SW1 m\‘m 1 19 LED1 finandly

NANISNAaDIN 3

Slonm SW1 ASsi 2 Tnn LED1 #iu

Slonm SW1 A%l 3 T1 LED Uy ESP32 fimpndha
slonm SW1 ASe7t 4 Tnn LED uu ESP32 sumisla
Slonm SW1 ASs7i 5111 LED1 way LED Uy ESP32 Ainpndh
slonm SW1 ASs7t 6 101 LED1 way LED Uy ESP32 §iu

vﬁaﬂﬂ SW1 a%in 7 nzunauluyiaumisuasan 1 /

By Piyawat Jomsathan 22 April 2024  Page 90



TuITUN 1.5 VUABUNISNAAD

N1SNANAaDILEIY

#define ldr 39
#define ledl 5 }
#Hdefine swl 16

int checkswi;

int i;

void setup() {
Serial.begin(9600);
pinMode(led1, OUTPUT);
pinMode(ldr, INPUT);
pinMode(sw1, INPUT_PULLUP);

digitalWrite(led1, 1);

long lasttime = 0; void loop() {
float ldr_data = analogRead(ldr);
int lux =
int((250.000000/(ADC_value*ldr_d

float ADC_value = 0.0048828125; ata))-50.000000);
long now = millis();

if (now - lasttime > 5000) {

lasttime = now;

Serial.print("Light Value = ");

Serial.print(lux);

Serial.printin(" Lux unit");

delay(500); digitalWrite(led1, 1);
} }
bool readsw1 = digitalRead(sw1); if (i == 3){
if (checkswl != readsw1){ i=1;
if (readsw1 == 0){ }
i++; delay(1);
} }
checkswl = readswi;
delay(1);
}
if (i == 1){
digitalWrite(led1, 0);
}
if (i == 2){
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Tusrun 1.5 FunduUNIsNNaDd (Lasu)

N1SNAADILESY

/T,
dlanm SW1 asefi 1 1% LED1 findnels

Wanm SW1 asan 2 % LED1 AU
139NA SW1 ASIN 3 IHANI9IUANDUASIN 1

\_

UsuNsNAUAN LDR Sensor Laglianwaizn159191une WaneAweasyne 5 3uni

NaN1sNAanILasy

~
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Tusun 1.5 ngufuaenu

n151991u delay() uaz millis()

N15899714 millis()

__ . Juileddudusutivnaluniag
uileiduildvgaldsunsudansmina fad3und Tnsastusunuasaisuriauauniy
szepiian (Dulediuni) ﬁ'ﬁwlﬂqu'ﬂﬁm@ﬂ% Srunutiuasinng overflow wdndulusuiiu
(@ 1,000 Fad3uniluniaiund) 7 0 lnsnads
void setup() { void loop() { long lastMsg = 0; if (now - lastMsg > 2000) {
Serial.begin(9600); Serial.printin("Start timer"); void setup() { lastMsg = now;
} delay(2000); Serial.begin(9600); Serial.printtn(“Time up”);
Serial.printin("Time up"); } }
} voide loop(){ delay(1);
long now = millis(); }
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Tusui 1.5 Aanuinegniagnisiseus;

ANDINNENUNI5LTEU

29 9sulusunsuaruau LED1, LED2 uas LED3 flaguu ESP32 Tnsiidnuwaznsinaude
dlana SW2 aSet 1 1% LED1 Andnqls

Slana SW2 assit 2 1% LED1 &

dlana SW2 aSedt 3 ISunauluriaumiiounssit 1
dlana SW3 assit 1 1K LED2 Andnsl3

Slana SW3 assit 2 1% LED2 &

dlana SW3 aseft 3 1% LED3 findnsls

dlana SW3 a3sii 4 1% LED3 éiu

Slana SW3 asedt 5 1% LED2 uaz LED3 Andnsl3
dlana SW3 a3sit 6 1% LED2 waz LED3 fiu

dlana SW3 asedt 7 Thsunduluvhaumiieunded 1

LA UIULEAINAAIYBIRIAUNIUUTUATLANN Y 2 JuN Ul Serial Monitor (Iae millis)
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