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lusun 2.1 n1sAum wazhnnalausis (Library)
nagoulnglyiwuwaiinguugll LazANYY DHT22
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Basics of

ARDUINO
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Tusun 2.1 ngufuanu

Library in Arduino IDE

TunsWeulusinsy Arduino dugnlusesldidusosuazgunsalnanigingg Faeadendeulangniuasdudou

TunmsBenldanugunsal eaadnuazaInkazsIngd wasdeulusunsuladiedu Jaiinnsadne Library Juanldanu nsay
I3enlde1u Library vasusiazgunsallauu dawinn1sinnsuu Arduino IDE fiau

Library fa galanlusunsufiiiauaudouliudl 1wy nsldnuauiees ©O)
ARDUINO

v3alunasne IneuAliiy Library i Arduino IDE Aianunsanunldanulaviud instating Library

25n15538nla Library

#include <Library_name.h> #include <DHT.h>
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Tusun 2.1 ngufuanu

29n13AAAY Library Ui Arduino IDE

33n15AnRe Library Uu Arduino IDE tuansnsasilla 3 33
1. Ands Library Tu Arduino IDE lagle Library Manager
2. nsuiw Library shelid .zIP

3. Manual Installation

1n8L319enAI9819015 Download Library 989 DHT Sensor

DHT11 uas DHT22
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TueIUN 2.1 FUNBUNISNAAD

N3NN8 1 NITAAAY WU Library Manager

& sketch_jan rduino 0. -
E2) sketch_jan31b | Arduino IDE 2.0.3 O X
File Edit Sketch Tools Help

LIBRARY MANAGER sketch_jan31b.ino

Filter your search 1 void setup() {
// put your setup code here, to run once:

Type: All
Topic:  All

duino Cloud Provider
&Ly Arduino
Examples of homsggonnect
various Arduino boards™
cloud providers
More info

120 v
INSTALL

Arduino Low Power by
Arduino

vwmtmsnmawyo1

void loop() {

2

3
4}

5

6

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

manage the low po
states of newer Ard
boards

Power save primitives
features for SAMD and
nRF52 32bit boards
More info

1. nalUfYy Library Manager #3auaunIanugngeagy

Ln1,Col1 UTF-8 ESP32 Dev Module on COM3 O
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TUITUN 2.1 VURBUNITNAAD

2
(%4 1

N3NN8 1 NITAAAY WU Library Manager

sketch_jan rduino 0. -
&2 sketch_jan31b | Arduino IDE 2.0.3 O X
File Edit Sketch Tools Help

LIBRARY MANAGER sketch_jan31b.ino
- Lovelt o TRanyteeruLaInunA1In “dht” ay
ype: v o o
oL o — N Usingnisiana dht Tvvinnasings Library
sensor linrary Dy
Adafruit

¥ DHT sensor library a18n15A8A Install

Arduino library for DHT11,
DHT22, etc Temp & Humidity
Sensors

Arduino library for DHT 11,
DHT22, etc Temp & Humidity
Sensors

More info

O 0~ O Bw
=
o]
|_l

10

144 ~

Uninstalling [Adafruit Unified Sensor@l.l.7]

ESPx by be “tokyo
Optimized libray to match
ESP32 requirements. Last
changes: Fix negative
temperature problem (credits
@helijunky)

Arduing FSP librarv for

Ln1,Col1 UTF-8 ESP32 Dev Module on COM3 f: 2 B8
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TUITUN 2.1 VURBUNITNAAD

&) sketch_jan31b | Arduino IDE 2.0.3
File Edit Sketch Tools Help

@O 6 T

a -

LIBRARY MANAGER

dht

Type: All
Topic: Al

[[[h DHT sensor library by
Adafruit
Arduino library for DHT11,
DHT22, etc Temp & Humidit
Sensors
Arduino library for DHT 11,
DHT22, etc Temp & Humidit
Sensors
More info

143 ~

INSTALL

DHT sensor library for
ESPx by beegee_tokyo
Optimized libray to match
ESP32 requirements. Last
changes: Fix negative

@

helijunky)
duino E

By Piyawat Jomsathan

temperature problem (credits

sketch_jan31b.ino

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

2
3
o 3. nA Install All

Install library dependencies

The library DHT sensor library:1.4.4 needs another dependency currently not installegy

- Adafruit Unified Sensor

ke to install the missing dependency?

( INSTALL WITHOUT DEPENDENCIES )I INSTALL ALL I

Would you

Processing DHT sensor library:1.4 4

ESP32 Dev Moduleon COM3 (23 B

Ln1,Col1 UTF-8

22 April 2024

Page 8



TUITUN 2.1 VURBUNITNAAD

2
%4 1

N13NAA29N 1 NISANAY KU Library Manager

4. \flafnaaasauda g Library 93Qnasnetiun ~/Documents/Arduino/libraries/. Ut Windows
9

zagjﬁl My Documents\Arduino\libraries

n B - | libraries
“ Home Share View
" —
» B

Pin to Quick Copy

acCcess

I open BE Select all

B rew item ~ o
i Easy access ™ ! Edit == Select none

Delete Rename MNew Properties mm .
- - rﬁ History  mm Invert selection

[ |

L

—+
m

as
Clipboard Organize MNew Open Select

v 1 M « Add.. > libraries

Name Date modified Type

' ] B readme /3 22 743 PM Text Document
. aa o < A %4
F|le Wﬂﬂﬁﬂtﬁi%LiﬂUiaﬁl l Adafruit_Unified_Sensor /2 b PM File folder
l DHT_sensor_library 746 PN File folder

o e e

By Piyawat Jomsathan 22 April 2024  Page 9



TUITUN 2.1 VURBUNITNAAD

N15NAAIN 2 NISAAMY NIU NISLANNA2Y .Zip

n15Fnsa Library me3sil 1519eaesillvld Library Mi51d09nstinseunsauaguad lagisnaiunse
Download Library %aqqﬂﬂﬁajﬁmﬁ”] 199 https://www.arduino.cc/reference/en/libraries/ 139 @N1TONUNYD

Sensor library taAun1lu Google lolaggagunuans

&« > C @ github.com/adafruit/DHT-sensor-library

O Why GitHub? Team Enterprise Explore Marketplace Pricing

Google dht sensor library

adafruit / DHT-sensor-library

Q viowua [ dusd [PDA8ETa @ dadih @ 1nans

— <> Code Issues | 17 Pull requests 13 Actions Projects e e

1
HamsAUMILsZIn 384,000 shams (0.47 3un) ﬂaﬂﬁ Code 2
TpsTIgGs o a T master v ¥ 3 ©22 Code ~

adafruit/DHT-sensor-library - GitHub

A OHT11, DHT22, etc Temperature & Humidity Sensors - GitHub - adafruit/DHT-
y for DHT11, DHT22, ... github https: //github. con/adafruit/DHT-sensor-1il
DHT.h - op - DHT_U.h - Adafruit Unified Sensor Driver

l aanwie Download

&¥& evaherrada Bump to 143 i

HTTPS GitHub CLI

https:/iwww.arduino.cc » libraries » dht-se... wilawil 4 [ Open with GitHub Desktop

DHT sensor library - Arduino Reference ¢
DHT sen rary. Sensors. Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors. DHT.cpp 159 el Al 3
Author: Adafruit. Maintainer: Adafruit. Read the documentation ...

DHT.h

By Piyawat Jomsathan 22 April 2024  Page 10
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TUITUN 2.1 VURBUNITNAAD

N15NAAIN 2 NISAAMY NIU NISLANNA2Y .Zip

File Edit

S

sketch_jan9b | Arduino IDE 2.0.3

Sketch Tools Help
Verify/Compile Ct
Upload Ctrl+U
Configure and Uploac
Upload Using Programmer Ctrl+Shift+U
Alt+Ctrl+S

Export Compiled Binary
Optimize for Debugging

AlteCirle

Dow Sketch Folder

Manage Libraries...

Ctrl+Shift+

Add ZIP Library...

Include Library >

Add File...

8

o}
10

Output

Installed Adafruit Unified
Downloading DHT sensor lib
DHT sensor library@l.4.4

Installing DHT sensor libr|

Installed DHT sensor libra

By Piyawat Jomsathan

rduino libraries
Arduino_Builtin
ArduinoQTA
DNSServer

EEPROM

ESP8266
ESP8266AVRISP
ESP8266HTTPClient

1. 168N Sketch >> Include Library >> Add .ZIP Library.... 543U

ESP8266httpUpdate
ESP8266HTTPUpdateServer
ESP8266LLMNR
ESP8266mDNS
ESP8266NetBIOS
ESP82665dFat
ESP826655DP
ESP8266WebServer
ESP8266WiFi
ESP8266WiFiMesh
EspSoftwareSerial
Ethernet

Firmata

FSTools

GDBStub

Hash

128

Keyboard
LiquidCrystal
LittleFS
IwlP_enc28j60

IwiP_PPP

29 B

Ln2, Col44 UTF-8 NodeMCU 1.0 (ESP-12E Module) [not connected]

22 April 2024

Page 11



TueIUN 2.1 FUNBUNISNAAD

74 1

N1SVAABIN 2 NSANAY NIU NISLNNARY .Zip

1a111n1saulvanly

& DHT_sensor_library-1.4.3
ol CrAlTIpie-L0 L I
3 Exercise-20220125T024907Z
#3 1EE_LCD_12C

9 libraries-20220125T030439Z

@ Select a zip file or a folder containing the library you'd like to add X
Look in: |} Ji Downloads k v FErE-
Analog_Ultrasonic B4 raspi-confidm " ' :
% i - P P = ) ¢
[~ Arduino_LiquidCrystal_I12C 8 sdae-20 "L;U "L
Rece Bems | oy so0rms 2. lUnoging 7t
Day 4_230122
- Knowledge_tomakeSlide
Deskiop libraries
logo
= MQTT_Exercise "
Documents A "L 6 3 I
x64
o 3. LlaantWantsnIulian
5 #3 2021-10-30-raspios-bullse
ThisPC il CH341SER
@ i3 CP210x_Windows_Drivers
Network Qa4115Z-001

-001

-001

B3 MQTT_Exercise-20220122T090150Z-001

File name:

Files of type: | Z1P files or folders

DHT _sensor_library-1.4.3.zip

By Piyawat Jomsathan
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TUITUN 2.1 VURBUNITNAAD

N15NAAIN 2 NISAAMY NIU NISLANNA2Y .Zip

& sketch_jan9b | Arduino IDE 2.0.3
File Edit Sketch Tools Help
- Verify/Compile Ctri+R
. Upload Ctri+U
S - e and
Upload Using Programmer Ctri+Shift+U
Export Compiled Binary Alt+Ctrl+S
Optimize for Debugging
bow Sketch Eglder AltsCtri K
Include Library 4
Add File...
8
9}
10
Output
Installed Adafruit Unified
Downloading DHT sensor lib
DHT sensor library@l.4.4
Installing DHT sensor libr
Tnetallad NHT cancar lihra

Keyboard
LiquidCrystal
LittleFS
IwlP_enc28j60
IwiP_PPP
IwlP_w5500
IwiP-Ethernet
Mouse
NetDump

SD

SDFS

Servo

SPI

SPISlave
Stepper

TFT
TFT_Touch_Shield_V2
Ticker

Wire

ributed librarie:
Adafruit BuslO

Adafruit MFRC630 RFID
Adafruit Unified Sensor

rduingleon

4. MNANALESIENY Library Aegy

DHT sensor library

HttpClient
LiquidCrystal_I2C
MFRC522
NTPClient
PubSubClient

wuewmn: inliausaldanula TiinnsUaudata

Arduino IDE Tug

Ln2 Col44 UTF-8 NodeMCU 1.0 (ESP-12E Module) [not connected] CQ 8

By Piyawat Jomsathan
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TuerUN 2.1 FUNDUNISNNAD

N1SNAABIN 3 NI5AARNY WIU Manual Installation

wndaeni1siinlausisaiesues inulnanlnd ZIP wazuanlng ndsanuirluldlaisnnesueas Arduino IDE
logluinil WigiSeuvinnisandlvan Library 91 link : https://bit.ly/3ueTYS4 walylunisiseusaly

& > C @ drivegoogle.com/drive/folders/12Y4tgYq37GNNoeQjonSAwmWK_GQUKRBO

1asW Q  dumlulasi .
v S 1. Download Library
+ - wusAudY > Library @ wsunmsisay ~ 2

da

» @ 1asvluasau

_ . Adafruit_Unified_Sensor
» [0 eaudiueas

o) o i
ooy UnEAusu DHT_sensor_library

aam LiquidCrystal_I2C

PubSubClient

Q)
Yy fidae
0]

R FIHE

WiFiManager

By Piyawat Jomsathan 22 April 2024  Page 14
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TUITUN 2.1 VURBUNITNAAD

Home Shar

RN

Pinto Quick Copy Paste
access

2|

Clipboard
v~ 4+ W  Ad. > libraries

Name
»# Quick access
B readme

- Google Driv
M DHT_sensor_library-14.3

B Training_for

il Desktop o e
Downloads l SP|

B ing B TinyWireM

B o7 _basic B TroykaAccelerometer

W WaveHC

W NewPing

. PubSubClient

M rfid_buzzer src

B RTCib

l Servo

B MFRC522

M ModbusMaster

W Modbus

B Mmod

B MD_

W msStack

[ | ESP32_AnalogWrite-master

OneDrive - Personal

& This PC
¥ 3D Objects
M Desktop
B Documents
Downloads
Music
B Pictures

& Videos

46 items | 1 item selected |

By Piyawat Jomsathan

2. Anaantna walihlunslinlwawmes Library 989 Arduino

. SparkFun_Spectral_Triad_AS7265X

(~\Documents\Arduino\libraries)

Date modified Type

9/8/2026°5:02 PM

1/30/2022 8:43 PM

Text Document
File folder

1fIUfeves 1440 rivi e uidch

1/30/2022 7:43 PM
1/30/2022 7:43 PM File folder
1/30/20. 4:
1/30/20.
1/30/20.

File folder

File folder
File folder
7:43 PM File folder
743 PM File folder
7:43 PM File folder
1/30/2022 7:43 PM File folder
1/30/2022 7:43 PM File folder

1/30/20!
1/30/20!
File folder

1/30/2022 7:42.002 (e P P P

mngallddl Folder Library wuginluasnalii

1/30/20.

Document\Arduino Lﬁaﬂaﬁﬁumﬁaﬁ@m%m Library Wag

2
2
2022
2022
2022
2022
2022
2022

1/30/2022 7:43 PM
2022
2022
2022
2022
2022
2022
2022

2
P
2
P
P
2
P
1/30/2022 T:43 PM File folder
P
2
P
2
P
2

4

Uala 11189310 Arduino IDE #0115 Update Version agnaan

22 April 2024  Page 15



TUITUN 2.1 VURBUNITNAAD

ketch_jan9b | Arduino IDE 2.0.3

Ualdwnsu Arduino (IDE) Tuh B

Sketch> Include Library > |

M3I9E0UNbaUTIIM WAL -
floglusenisvsalil 0 m—
| 3. MNAARLETIIENU Library AegU ‘

Output
Installed Adafruit Unified
Downloading DHT sensor 1lib
DHT sensor library@l.4.4

Installing DHT sensor libr
Installed DHT sensor libra

Ln2 Col44 UTF-8 NodeMCU 1.0 (ESP-12E Module) [not connected] (29 B
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Tusun 2.1 ngufuanu

N151Y91u Library

gunsal

DHT22 Sensor Module
L{juLedumaﬁﬂmm%uuazammﬁ %Qﬂ’l'ﬁ@’lﬂﬂﬂ‘ﬂ%

9 Y

Wudaeusasn dusuresazilaniudymyiunia

¥ ¥ 1 ¥
U v = a =

MUWN5U Library winiievinlulassiulaunnty

AMFNUANIWMANANE1ARYVa9 DHT11

1. Tousenulwiaes +3V 89 +5.5V waznseualnin 2.5 mA

2. MAMUTUSUNNS LA 20 89 80%RH AMURANAIN +5%RH wazil
= [} v a
ANABEAlUNTIA 1% WuInvaddaya 8 Un

3. nguuiila 0 - 50 °C ANURANAA £2 °C ANNALLIYA
Tumsia 1 °C yunvastaya 8 Un

4. 3NINTENIN 1 ASSaIuT AuFalunisnauausians
wWasuwlaslun1sia 6 - 30 w1

DHT11 was DHT22

By Piyawat Jomsathan
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Tusun 2.1 ngufuanu

Function wazA1&4Lu Library DHT22

#9UVIN15UTENARNNE dauvesvasnisunlulyeu

DHT.h NAME.readHumidity()

#include <DHT.h> Wun1sisentylauss DHT dedulausisnanunse LﬂUﬁ’]ﬁﬂL%EJﬂE]']Uﬂ’]ﬂ’J’]QJ%UR]']ﬂIQJ@a DHT a8y

LIUNBIUATR LN LLauﬂ'J']ﬂJGqu\]']ﬂINQa DHT11 oy DHT22 1AAINAISDIUANANLTURD %RH 198191558l

DHT NAME(pin, DHTTYPE) 1 dht.readHurnidity();

DHT NAME(pin, DHTYPE) Lﬂum'ﬁﬁmuﬂ%aﬂﬂﬁ%’uﬁ%L%Sﬂi%ﬁ']éi"qsqﬂ DHT NAME.readTemperature()

WAL AYUAT LavUseLANYed DHT ey DHT dht(D4,DHT11):

duddaseneungamniiainluga DHT lngsned
! a v 4 ¥ : ' N ) ! p=| ¥
A9UVDIINAUNITIVIU (Setup) | 1R971nA1591UAIAINNTUAD °C AIDY1INITSENIY LYY

NAME.begin() | dht.readTemperature();

Jusdausumudenlseu Library DHT Tnsundsinuilulaly setup
freenau dht.begin();

By Piyawat Jomsathan 22 April 2024  Page 18



Tusun 2.1 ngufuanu

A5 LY918 DHT22

DHT-22

(D 16x2 CHARACTERS o
TTTTRYIRYYYYYY .

AN L9 DHT22 vy 1-KIT V.2 994 @unsalgau

BREADE JARD

--------- e lalnedny wsizlutes Sensors Anasnd1nsu

,,,,,

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

s IR IR DHT22 L) Ligasaanai1nyu GPIO Y89

L s f | ESP32 wagma Vcc, GND

I-Kit Version 2.0 by NECTEC
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TUITUN 2.1 VURBUNITNAAD

N1NARY 4 N159MUANANHH LAZANNVUVBUTULDS DHT22 6 DHT Sensor Library

#include <DHT.h> float f = dht.readTemperature(true);
#define DHTPIN 34 if (isnan(h) || isnan(t) || isnan(f)) {
#define DHTTYPE DHT22 Serial.println("Failed to read from DHT sensor!");
return;

DHT dht(DHTPIN, DHTTYPE); }
void setup() Serial.print("DHT11 Humidity: ");
{ Serial.print(h);

Serial.begin(9600); Serial.print(" %\t");

dht.begin(); Serial.print("DHT11 Temperature: ");
} Serial.print(t);

Serial.print(" °C ");

void loop() Serial.print(f);
{ Serial.printin(" °F\t\n");

float h = dht.readHumidity(); delay(1000);

float t = dht.readTemperature(); }

By Piyawat Jomsathan 22 April 2024  Page 20



Tusui 2.1 AMauieniagnisiseus;

%4

4 3 gulusunsuAlUANaUN SRl gIbaNsaiu ESP32 laailanwaznsinaunsil h

ANDUVINYRUIYNISLII8U

LED1 9¢RntiialiANvabtada731997ntwuieas LDR unnn3dwvnnu 150 auld

LED1 2¢aULlaiANv9anaedd1991nuLgas LDR Hasnin 150 agl
LED Ul ESP32 2gnsensuliiaaaumgiininndt 25 asrlusidesd

\_  LED uu ESP32 azdiuidiagauugiisinnd 25 asreaiges Y

vadsulusunsunruaugUnsalineqideusiaiu ESP32 Taedl sw1 iugunsalaruaunisianude
dlana SW1 aSsit 1 TuansAuEsE31991n LDR Ul Serial Monitor Ineiidanlnuia
“Light Value in the Room = xxx lux”
idlana SW1 adedi 2 WuansA1AINTUIIN DHT UL Serial Monitor Tagiidaainuie
“Humidity Value in the Room = xxx %H”
idlana SW1 adedi 3 TuansA1ANTUIIN DHT UL Serial Monitor Tagiidaainufe
“Temperature Value in the Room = xxx °C”
idlana SW1 adedi 4 fuansAIAINTIUIIN DHT UL Serial Monitor Tagiidaanuie
“Temperature Value in the Room = xxx °F”
dlana SW1 adedi 5 WhEunaulusheumiiouadsi 1
LED aziniiiafidnvesuasaineainiwuwad LDR unndnwindu 150 3ul, LED azsuiiiediAveuasainsannwuwes LDR foendn 150 asly
LED Uy ESP32 aznsewsuidiogamgiiunnndn 25 asriwalded, LED vy ESP32 azduiliegaumgiinindn 25 asaaaided
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Tusui 2.1 AMauieniagnisiseus;

o v 1 a ya
ﬂ']ﬂ']&l‘i/l']ﬁl‘lﬂu?ﬁ]ﬂ'ﬁlﬁﬁ]ug% 3

Aﬁ&lﬂiﬂﬂmi&lﬂ’mQuqﬂﬂiﬂjﬁi’l\‘i‘]ﬁL‘?imWiaﬁl‘U ESP32 Tawdl SW1 1ugunsalnauaunisvinaiufe \
ynAssNiin1sna SW1 LED agdasinnisindeliiausazaunsaiiiaiinisuaas

13one SW1 A 1 TinaneALada91991n LDR Ul Serial Monitor lagiitana1uaa

“Light Value in the Room = xxx lux”

13ana SW1 A5 2 Tinanaf1a1u3uann DHT Uu Serial Monitor 1nailldani1uAe

“Humidity Value in the Room = xxx %H”

13N SW1 A 3 LALanIA1A1u3uaNn DHT UY Serial Monitor 1nafldan11uAe

“Temperature Value in the Room = xxx °C”

13N SW1 A 4 Tinanaf1A1u3uaNn DHT Uy Serial Monitor 1naflidani1ufe

“Temperature Value in the Room = xxx °F”

@ﬂﬂ SW1 a5 7 Wsunauluvnerumsauasen 1 /
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Tusun 2.1 naufiUaeau (1&33)

gunsal

AuaNUANIamAtiaNg1Ayvas Ultrasonic

Ultrasonic sensor module D .
1. Tdusenululiaey +5V waznsewalnia 3.8 mA

L@@ Ultrasonic A5393U015 A1UIUIEEENelaY
Toaay danwazdunsiovarluluaunse samnzdinsuly | PR e e R L

%4
=

MII9IUEINAVINATE

3. eulugamigdl 0 fe 70 °C AUazBealun1sIn

Wuwedinszuzdluadusaninlefia o -
4. 3282n1990 2 — 300 cm, AUATLYA 1 mMm LLAasIves

AR 40kHz

A15M5229U 15 99A

\(
)

i\ J

Y

5282919 = szazinan * anudades /2

* sryzi19faIuInndn 2 wufiuas
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Tusun 2.1 naufiUaeau (1&33)

. Tuyn 1-Kit 1571814 Ultrasonic sensor u US-016 @sdeaniiiy
Ultrasonic sensor module

Analog agita? A9l3iAaeinn1sAAAY Library LiaiAy

51 HC-SR04 su HY-SRFO5 s US-100 su US-016
AMANUA
usanulnia
Tanszualuia <2mA 30mA ? <2mA 3.8mA
Aud 40kHz
szgzlunsan 2cm-4.5m 3cm-3m 2cm-4.5m 2cm - 3m
nnsdodns ARG RIEIgHY AsVsnaayayed / UART Fuaueunden
29fLlun1SIN <15° 222 <15°

At

n3adld Ultrasonic sensor 3udue wuginluanng Library L3y Liasainnisdens
< a o (] q e q = v 1
Wuwuunindayeyras loasuuzin Library 1% Newping tiasainldaudng
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Tusun 2.1 naufiUaeau (1&33)

N5 19974 Ultrasonic Sensor

e

;;;;;

=====

BREADBOARD

LCD 16x2 CHARAC

TERS

TTTTRYIRYYYYYY .

ARANULUINU GPIO Y89 ESP32 Lawsie Vce, GND

By Piyawat Jomsathan

ESP32 MICROCONTROLLER
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®

I

Kit Version 2.0 by NECTEC
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Tuarun 2.1 FundunIsNnany (Lasu)

N1SNAADILETY

int ultra_out = 13;

int ultra_range = 12;

void setup() {
Serial.begin(9600);
pinMode(ultra_range, OUTPUT);
digitalWrite(ultra_range, LOW);
pinMode(ultra_out, INPUT);

}

void loop() {
unsigned int val_ultra;
val_ultra = analogRead(ultra_out);
long cm;

cm = microsecondsToCentimeters(long(val_ultra));

Serial.print("Ultrasonic Distance : ");
Serial.print(cm);

Serial.printin(" cm");

delay(1000);

long microsecondsToCentimeters(long microseconds)

{
return microseconds / 29 / 2;

}

nAFaUNISIEUliga Ultrasonic (US-016) dnssey

By Piyawat Jomsathan
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Tuerun 2.1 YumaunIsNNaay (Lasu)

N1TNAADILEIY ‘ naFaUNISITUliga Ultrasonic (US-016) dnsvey

Qutput  Serial Monitor x ¥ Q0 =
| New Line ~ 9600 baud -
Ultrasonic Distance : 328 cm
Ultrasonic Distance : 322 cm
Ultrasonic Distance : 367 cm
Ultrasonic Distance 349 cm
Ultrasonic Distance 345 cm
Ultrasonic Distance 334 cm
Ultrasonic Distance 309 cm

Ln4, Col 15 UTF-8 ESP32 DevModuleon COM3 [22 B
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Tuerun 2.2 n1sdedrsuazlgany 12C HIunUNauanINa LCD
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Tuaun 2.2 ngufuany

n1sgassFULUY 12C

" . .8 = = v v ] ¢ 2 o
12C 6211270 Inter Integrate Circuit tJun13828159YNIUKUY Synchronous LivaldHaanstayasznitegunsalnnuiam
o 12C dannulanaufe nswansaiulussuuiawuuiunazdedaya Feaunsaliaudanuagunsalituauannlaeldaieiiesud 2

ilaninuiuvasaeln wazauavasgunsallUls Jsilidunisdeashisndmiuszuuiledn Yeaneiies 2 duiyaisfe
SCL (dedftysyrauuniin iivauanindeyaiaziu/de asvinianudwinle) uaz SDA (Iddedysyrannesadnang)

MASTER D8

SCL
(Serial Clock Line)
(Serial Data Line) N = ~
7 v )
Slave Slave Slave
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Tuaun 2.2 ngufuany

Character LCD Display
lcd w93191A Liquid Crystal Display @aiduasianing lnan1nd
U5IN9TUANINLETIONUABERBNUNINTNADA INATUNAIVBIIDN N

HUTUNTaua wasludnSadamainisesdianu lag LCD luga 2zl
o o % = o A o ’ > <

Address mmﬂsﬂyﬂmﬁuau Code ynATIMsvIINTSlYaU nawda LCD U0 16x2

Address 989 LCD NoULdUD

AuaNUANIunAtiaNd1AgYYae LCD

1. Tousenulwiaes +5V

HEBEEN 3ls/sls

2. Blacklight waz Contrast d@1u150U5ualanaenfiruniudsuala

3. YULUUTUIA 16 ADNYS 2 UTINA LLas 20 A29nNEs 4 USSNa

4. gansadeansiiu 12C lanqenisidluga 12C

AMWN156 LCD i ESP32 vnlailyluga 12C

By Piyawat Jomsathan 22 April 2024  Page 30



Tuaun 2.2 ngufuany

N394 LCD

BREADBOARD

;;;;;

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

@

POWER SUPPLY

meoeoo

T

By Piyawat Jomsathan

ESP32 MICROCONTROLLER

o

® 100 16 CHIRACTERS =

TTTTRYIRYYYYYY .
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!

‘ : B ‘
T T

L ‘
LCD vy -KIT V.2 HugniiaandinAiuSDA, SCL
wazelnlissusesnad aursaldaulaely

FNJuUADIFoa UL NULAY

I-Kit Version 2.0 by NECTEC
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Tuaun 2.2 ngufuany

Library Alddnsu LCD

Wire.h Tddmsuilun1susznali NodeMCU wag ESP32 Devkit
A3130Fa13NUgUN TR HIUNTTERAT 12C TnednwnznIs

Uszn1Atg9auAe #include <Wire.h>

2. LiquidCrystal 12C

D2 (GPIO 4) -SDA

HHHHHBHHYH

D1 (GPIO 5) - SCL

\Ju library 98938 LCD Taefisndusisqfidadmsunisldau

LCD Tnan1sUsznidlderume #include <LiquidCrystal [2C.h>
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Tuaun 2.2 ngufuany

A1

1
(%4

d961991u library LiquidCrystal_12C

led.init(@uaudasnusildldluuns, Sruauuaavionun)
> T mueanuaeminge 1y 013e1518 2un 16Mdnys tild led.init(16,2);
Lcd.backlight()
> Mhiledosns Walvuudnlad
lcd.clear()
> Ménanthae Weilimsnuslnnoguuminae %Qﬂé’ﬂqaaﬂﬁmm
lcd.home()
> Musuliawosnduluagfishumiausndudne Weldmds Ld.print) agluiBuuanamamaeduuudne
lcd.setCursor(@1AUA9NEILUINNNINGIY, UTTNA)
> TdfaAnaas 1w lcd setCursor(2, 0); uneadniamoslusdnusi 2 Tuanmedne uazegussinusn Weldsds lcd print)
Fhdnusfusnavegddiu 3 Tuanmade
lcd.write(dayandesnisiivusenly)
> e wiulisuteyaoenluiiaeiisnys
Led.print(dayaiidesnslidsusanly [, sunuutayal)
> Widsudeyasenluisiony
lcd.cursor()

> THalALana AT UUNLNRD
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Tuaun 2.2 ngufuany

L}
o (%4 1

A1896194 U library LiquidCrystal_12C

lcd.noCursor()
> W llduanapesuumiiae
lcd.display()
> LAAIAIDNYIUUNUEIDE
lcd.noDisplay()
> UANSUanIFIon s luniI9e
lcd.scrollDisplayLeft()
> @oumdnesiunige 1 @
lcd.scrollDisplayRight()
> Boushdnusiumen 1 6
lcd.autoscroll()
> Beussnuslumandaludimnldemds led.print) e lcdwrite() Weafsnusduntae
lcd.noAutoscroll()
> Unnaideusidnyssaludd
lcd.leftToRight()
> feldffds Led.print) %38 lcd.write) fdnusasi@euaindgluvan
lcd.rightToLeft()
> dloldds led.print) %38 ledwrite() sadnuszdeuainvaludne
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Tuaun 2.2 ngufuany

Function wagA1dslu Library LCD NAME.backlight()

89UYIN15UTENARINE JumdsSumuldiflodesnts Dalvuvanlad shiedldla

i setup PRIRRIEY lcd.backlight();

LiquidCrystal_12C NAME(Address, columns, rows)

dauvaevasn1sunlulgeu

JunsivuatetsnduiiaziSenluddsn lcd uagfmua wagdseinn
199 lcd Frvenaau LiquidCrystal 12C Llcd(0x27, 16, 2) NAME.setCursor()

LCD Address Ing9alUieg 2 Address 1ng address %uagjﬁ’u IC Tunsfiuuesiwuswed Cursor Wi lcd.setCursor(0,0)
Al UAUADNWIARIUL 0 USSR 1 V9998 LCD

(integrated circuit) ﬁLLﬂaQé*zszyﬂm 12C lawn

1. PCF8574 fiuunudtanaufa 0x27 NAME.print()

2. PCF8574A funuasududa Ox3F

. S— - Tolunsivrunveaufinesnisians deulendsinaide
dauvasisudunsldanu (Setup) setCursor lnefieenInislunufe lcd.print(“I-Kit”)

NAME.init()

NAME.clear()

Juddasumudenlsau Library LCD Tneun@sniilulilu setup

‘ WUA Nl vd 1 S ULAR Y SPUIDTIINRUR

Fe81aY lcd.init();
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TUITUN 2.2 VUABUNITNNAD

A1SNNABIN 1 NISLENINATDANNUUNLNADLEAINE LCD

#include <Wire.h>
#include <LiquidCrystal_[2C.h>

LiquidCrystal_12C lcd(0x27, 16, 2);

void setup()

{
led.init();
lcd.backlight();
}
void loop()
{
lcd.setCursor(0, 0);
lcd.print(" LCD 16x2 ");
lcd.setCursor(0, 1);
led.print(" I-Kit V.2.0 ");
}

#include <Wire.h>
#include <LiquidCrystal_I2C.h>

#define ldr 36

LiquidCrystal_12C lcd(0x27, 16, 2);

float ADC_value = 0.0048828125;

void setup()

{
Serial.begin(9600);
pinMode(ldr, INPUT);
lcd.init();
lcd.backlight();
lcd.clear();

} N1SNAADILETY

void loop()

{
float ldr_data = analogRead(ldr);

int lux = int((250.000000/(ADC_value*\dr_data))-

50.000000);
lcd.setCursor(0, 0);
lcd.print("Data on I-Kit");
lcd.setCursor(0, 1);
led.print("light = ");
lcd.setCursor(8, 1);
led.print(lux);
lcd.setCursor(11, 1);
led.print(" lux");
delay(1000);

}

By Piyawat Jomsathan

i NAABUNI5MYU LCD S2uAU
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TUITUN 2.2 VUABUNITNNAD

N1SNAABIN 2 NISUEAINAAIANNLYULEDS LDR ez DHT22 UuuinvaLandwa LCD

#include <Wire.h>
#include <LiquidCrystal 12C.h>
#include <DHT.h>

#define DHTPIN 34
#define DHTTYPE DHT22
#define ldr 36

LiquidCrystal_12C lcd(0x27, 16, 2);
DHT dht(DHTPIN, DHTTYPE);

float ADC_value = 0.0048828125;

void setup()

{
Serial.begin(9600);
pinMode(ldr, INPUT);
lcd.init();
lcd.backlight();
dht.begin();
lcd.clear();

void loop()

{

float h = dht.readHumidity();
int t = dht.readTemperature();
float ldr_data = analogRead(ldr);

int lux = int((250.000000/(ADC_value*ldr_data))-50.000000);

lcd.setCursor(0, 0);
lcd.print("humi=");

lcd.setCursor(5, 0);

N, NAFDUNIST LV LCD S2unU LDR wag DHT

lcd.setCursor(7, 0);

lcd.print(",temp=");
lcd.setCursor(13, 0);
lcd.print(t);
lcd.setCursor(0, 1);
lcd.print("light = ");
lcd.setCursor(8, 1);
lcd.print(lux);
lcd.setCursor(11, 1);
led.print(" lux");
delay(1000);
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Tusui 2.2 AManueniagnisiseus;

ANDUVINYRUIYNISLII8U

udeulUsunsurlIuauaunsalsinegiausianu ESP32 Taeil SW1 Wugunsalaiuaunisvinaude
NNATINLIN13NA SW1 LED asdiasinnisiadidliauaazauisdaliaiinisddas

13ana SW1 A 1 Tinanea1ui LCD 1laafldanMuiussnai 2 As

“Temperature=xx°C”
3ana SW1 a5 2 TwnansAruy LCD 1aaddaa21uiussinai 2 A
“Humidity = xx %H”

13ana SW1 A 3 Linanef vl LCD laaifldaa1uilussinai 2 As

“Temperature=xx°F”

13ana SW1 A 4 linansA1uy LCD 1aaddaa1uiussnai 2 A

“Light = xxx lux”

13ana SW1 A 5 Liisunauluynaumidauasen 1

laaussiafl 1 vadldsunsune “Train by |-Kit”
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Tusui 2.2 AManueniagnisiseus;

udeulusunsunuauaUnIalineqiliousiaiu ESP32 Taedl 1ia1 Wudsrruaunisinaulasiinsinauail
10 Fuiwsnlvuanriuy LCD lagdivaninunussini 2 s

“Temperature=xx°C”

10 AunfidalulfuansAruu LCD Taeildannuiiussiadl 2 Ae
“Humidity = xx %H”

10 AunfidalulfuansAruu LCD Taeildananuiiussiad 2 Ae

“Temperature=xx°F”

10 Aunanlulinansfruu LCD laaildan1ufiussnai 2 Aa

“Light = xxx lux”
10 Aunaalulisunaulumiaumidiau 10 uiusn
lasussiian 1 vaslusinsune “loT Training”
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Tusui 2.2 AManueniagnisiseus;

ANDUVINYRUIYNISLII8U

= ] { v = a o = o v o
ﬂfuauiﬂsumumu@uqﬂnsaimaqﬁv‘i’ramaﬂu ESP32 Tawidl 1381 WWudenruaunsiinaulaeiinsrineuaadl \
10 Auiiwsniviwansrue LCD laeiivandiuilussiiai 2 fa

“Temperature=xx°C”

10 Aurioalulinansfrue LCD lagdidanuiiussnan 2 Ao

“Humidity = xx %H”

10 Aurfiaaluliinansdrvy LCD lagsivianuiiussnain 2 Ao

“Temperature=xx°F”

10 Aurfiaaluliinansdrvy LCD lagsivanuiiussnain 2 Ao

“Light = »oox lux”
10 Aurviaalulisunauluinaumiiau 10 3uniinsn

W‘Ui’iﬁﬂﬁ 1 va4lUsunsufa “loT Training”

By Piyawat Jomsathan

Tnelusunsufifouluiuiugsil

- ynaseiifinnndnideulals LED1 Andnelfiaue i lifinnadhdoulvld LED1 fu

- ilagaumgiinnnndn 25 °C TWussiindl 1 ¥99 LCD uanedn “Temperature High”

- dloaudusnnnda 80 %H ussiadi 1 vae LCD wanedn “Humidity High”

- fioudsunndn 500 lux Tkussiiadl 1 ves LCD wanedn “Light High”

_ dlofinsfiwesiidhdoulunnnnin 2 wisfiwes Wussiad 1 uaasin e 2 wisliwesd
&4 19U “Temp, Humi High”

- ilefinnwisfimasiidnReulyldussiini 1 uanedn “All Data High”
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