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H owoyévela
uikpoeAeyktwv ESP32

®» Avnkel oto portfolio g etaipioag ESPRESSIF

®» ATtOYOVOC TNC OLKOYEVELAC UKPOEAEYKTWV
2P 266g ng Y G HLKP Y

®» Boaolkd YapaKTNPLOTIKA

= Avvatotnta SLecVVEEON G HECW TWV
evowpatwpevwv Wi-Fi kat Bluetooth

®»  Aeltovpyleg xaunAng KatavaAwong
®» Yoot pLen TOAAWVY TEPLPEPELAK WV
®» YTootnpLen TOAA®VY TTPWTOKOAAWY ACQPAAELNG

®» YuuBatog pe moAAd Arduino examples

AvvaTtoTnTa VAOTIOMONG TTOAAWY EPAPUOY WV
®» MeydAo community support
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IInyn: About espressif. About Espressif | Espressif Systems. (n.d.). Retrieved October 16, 2022, from https://www.espressif.com/en/company/about-espressif

[y Ewovag: https://seeklogo.com/images/E/espressif-systems-logo-1350B9E771-seeklogo.com.png



[Tpoypaupatiopog ESP32

O ESP32
vmootnpileTal amo
TIG AKOAOVOEG

| YAWOOES
= TIPOYPAUUATIOUOV:

MicroPython/

CircuitPython LAlgh
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[Inyn: https://www.electronicdiys.com/2018/11/programming-languages-for-esp32-esp8266.html



To povtéero
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Arduino IDE

Ot owkoyévela ESP32 etvatl cupfot
ue to meplfaiiov Arduino IDE kat
VOO TNPL(ETAL OTIWG KAL) GELPA
ESP8266.

Katd ™ Sie€aywyn twv
epyaotnplwv Ba ypnowpomotnOein
ek6oomn tov Arduino 2.0 (1] veotepn)
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AveBaopa evog
Kwoka (1/2)

ET[ L}\éYOU us TO LlOVTé)\O TOU Select Other Board and Port

u[KpOSASYK‘[T,] Kae (bg KOL ‘[‘r] 6‘[’) pa Select both a Board and a Port if you want to upload a sketch.

, , , If you only select a Board you will be able to compile, but not to upload your sketch.
OTNV OTIOLX EIVAL CUVOESEUEVOG
BOARDS PORTS

espl2

EaF 34-33-50X
COM1 Serial Port

ESP32-53-USB-OTG

M Show all poris

ESP32-WROOM-DA Module

ESP32C3 Dev Module

ESP3252 Dev Module

ESP3252 Native USB
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AveBaopa evog
Kwowka (2/2)

AoV oAokAnpwOel 1 avamTuEN TOV

KWOOLK 1 SOKIUALOVTAG KATIOLO OTTO TO @ sketch_oct11a | Arduino IDE 2.0,
7 7 J . File Edit Sketch Toocls Help
ETolpa Tapadelypata onwg to File->

01.Basics
Ctrl+M
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Examples->04.Communication-> Graph

atwvtag o kovutmi «Upload», o
KWOOLKOG HETAYAWTTIETAL KL
Hetaépetal “‘avefaivel” oto
LLKPOEAEYKTN

Open Recent

Sketchbook
Examples
Close

Save

Save As..

Preferences.. Ctrl+Comma

Advanced

Chuit

02.Digital

03.Analog
04.Communication
05.Control
06.5ensors
07.Display

08.5trings

0o.USB
10.5tarterkit_BasicKit
11.Arduinol5SP

ArduinoOTA
Bluetooth5enal

DM5Server

ASCl[Table

Dimmer

Graph

Midi

MultiSerial

Physical Pixel
ReadASClIString
SerialCallResponse
SerialCallResponseASCI

Serial Event

Serial Passthrough

VirtualColorMixer




O AtoOnmpag DHT11 / DHT22

= PYnelakog atocntpag

®» XaunAoL KOGTOUG DHT22
= Metpd Oeppokpaocia kaL vypaocia DHT11 ‘_“‘. -
. ’ . ® - v
e
L 3
Temperature Range 0 to 50°C -40 to 80°C
Temperature accuracy +1 +0.5 \

\

Humidity range 30% to 90% 0% to 100% A \
Humidity accuracy +4% +2% / / T GND
VCC NC
Operating voltage 3.3Vto 5V 3.3Vto 5V DATA
Resolution 8-bit 16-bit
Sampling period >1sec >2sec

IInyn:https://learn.adafruit.com/dht
IIyn Ewkovag:https://i0.wp.com/iot4beginners.com/wp-content/uploads/2020/06/dht11-dht22-and-dht21-3.jpg?w=480&ssl=1
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DHTxx
Dedicated library

* OLaloOntmpes ™G okoyévelag DHT
xpnolpomolovy eva dedicated
TPWTOKOAAO o€ avTiBeon e T KOLWVE

[2C, SPI1) OneWire DHT11/ DHT22 Data Format
{-—MSE is sent first
Ry | RHusins | Tioga | Tooino |Checkstm
L y J \ T g

RH = Relative Humidity in %%, T = Temperature in Deg.C

1st Byte: Relative Humidity Integral Data in % (Integer Part)

2nd Byte: Relative Humidity Decimal Data in % (Fractional Part) - Zero for DHT11
3rd Byte: Temperature Integral in Degree Celsius (Integer Part)

4th Byte: Temperature in Decimal Data in % (Fractional Part) - Zero for DHT11
5th Byte: Checksum (Last 8 bits of {1st Byte + 2nd Byte + 3rd Byte+ 4th Byte})

UNIVERSITY
OF IOANNINA




Communication Process: DHT pI'OtOCOl
1.When the Line is IDLE the microcontroller pulls it to a LOW for 18ms.

2.After this MCU pulls it HIGH for around 20 to 40us.

3.DHTxx will detect it as a START from the MCU and responds by pulling the line LOW for 80us.
4 Next, DHTxx will pull it HIGH for 80us which indicates that it is ready to send data or “get
ready”.

5.Next it will send 40 bits of Data. Each bit starts with a 50us LOW followed by 26-28us for a “0"
or 70us for a “1".

6.After communication ends, the Line is pulled HIGH by the pull-up resistor and enters IDLE
state.

DHT11 / DHT22 Protocol
MCU Pulls High and DHT Pulls HIGH _ _
waits for response t,“éft"rfélggt'? =TT Ea&m&%sgigﬁﬂs
DHT responds & y 7 i
MCU Féulésfi Lutw to & pulls LOW l S Bit"0" ]
sena otar 20-40us ' 26-28Bus .
l | | VIV Y e Bit "1
| 18ms 80us 80us 50us | 50us 10us ‘ .a
S F
L " . J L J
R T
MCU Initiates Read DHT Responds DHT sends 40 data bits

UNIVERSITY
OF IOANNINA

(Start Condition) (Acknowledge) (Data Transfer)



File Edit Sketch Tools Help

EYK(XT(IX,GT (xGn TTI g ESP32C3 Dev Module

LIBRARY MAMAGER

BLBAL0ON KNG

['a va xpnoomowmBel o aodntipa i —

) Xprl l’l , T‘I , T] np g Topic: Al
XpElO(CSTO(l VA YLIVEL EYKATAOTAOT) TNG AM232X by Rob Tillaart
B LB)\[O 6],/] K‘l] g TOU <rob.tillaart@gmail.com>

Supports AM2320, AM3231, AM2322. These
sensors are similar to DHT12 with [2C interface.

EmiAéyovtag Tools > Manage Arduino library for AM2320 AM2321 and AM2323
. . E « ) [2C temperature and humidity sensor.
Libraries... mAnktpoAoyoupue “dht sensor”.
] . ) DFRobot_DHT11 by DFRobot
AT[O :[Lg Slaeso-lusg, BlB}\loeang , Digital DHT11 Temperature and Humidity sensor.
ETT L)\Ey OVULE TNV ETTLONUN B LB}\LO en K1) IOV DFRobot Standard library(SKU-DFRO067).
T[a,p EXEL n ET}?LPBLC,X Adafrugtc,l O;,ng }ICJ(XL ;nz}l DHT sensor library by Adafruit
ETILO rul nirl Version 1.4.4 INSTALLED
n un BLB © n Kn Tn g atruit € Arduino library for DHT11, DHT22, etc Temp &
S ensor Humidity Sensors

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

DHT sensor library for ESPx by beegee_tokyo
Optimized libray to match ESP32 requirements.
Last changes: Fix negative temperature problem
(credits @helijunky)

Arduino ESP library for DHT11, DHT22, etc Temp
& Humidity Sensors
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DHT11 XVYvdeon o€
Breadboard

® [Ipooéyove KATA TNV TOTTOOETNON TOV
altoOntpa oto breadboard, Tto GND pin
va BploKeTal TAVTH OTNV APLOTEPT
TAELPA.

l/ 4 4

OA£¢ 0L OLVAECELS YIVOVTAL UE TO

LK POEAEYKTI] EKTOC TPO@Odooiag yia
TNV amo@uyt) BpayvkKukA®wpatoc!

‘Otav BeBatwbovpe 6TL Exovpe CUVOETEL
OWOTA TOV ALoON TP, TPOPOSOTOVE
TOV ULKPOEAEYKTY).

UNIVERSITY

OF IOANNINA [Inyn Ewovag:https://www.robotstore.it/images/products/DHT11_Sensore_digitale_temperatura-umidita.jpg



Yuvdeomn evog ESP32 e
tov atoOntpa DHT11

DHT11 PINS ESP32-C3-DEVKITC-
02 PINS

DATA DIGITAL PIN 4
Vcc 3V3
Ground GND

[Tapatnpriote mpooekTikd TN ovvdeon e To Breadboard petadb tov DHT11 & ESP32!

UNIVERSITY

SETOANNIND [Inyn Ewkdvag:https://xylem.aegean.gr/~modestos/mo.blog/wp-content/uploads/2018/05/IMG_20180514_024610.jpg



Pre-made example
DHT11 with ESP32

= File > Example > DHT sensor library >
DHTtester

= ¥t ypoapuun 10 aAAdlovpe tov aplOuo
tov PIN o010 avtioTolyo Tov £youpe KAVEL
ouvdeon

®  TeAKN LOP@Y) EVTOATG:
#define DHTPIN 4

AmoTtéAeoa:

»  Extimwon tTwv TIHwVv Beppokpaciag kat
vypaciog oTn CEPLOKT) KOVOOAQ
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& DHTtester | Arduino IDE 2.0.0

Edit Sketch Tooks Help
New Ctrl+N
Open... Ctrl+O
Open Recent
Sketchbook
EBxamples
Close
Save

Save As..
Preferences.. Ctrl+Comm
Advanced

Quit

DHT dht(DH

setup
Serial.t
Serial.g

dht.begi

WiFi
WiFiClientSecure
WiFiProv

Wire

APDS5-9930 Ambient Light and Proximity Sensor

Adafruit AHTX0
Adafruit BME280 Library
Adafruit BuslO

Adafruit GFX Library
Adafruit HTU21DF Library
Adafruit PCT2075
Adafruit SH110X
Adafruit SHTC3

Adafruit Unified Sensor
Arduino Low Power
ArduinoBLE
Arduino_APDS9960
Arduino_HTS221
Arduino_LPS22HB
Arduine_LSMEDS2
Arduino_LSM9DS1
Azure SDK for C
DFRobot AHT20

DHT sensor library
DallasTemperature

ESP AsyncTCP

Freenove W52812 Lib for ESP32
HCSRO4

LiquidCrystal 12C
Low-Power

OneWire

DHT_Unified_Sensor
DHT_Unified_Sensor
DHTtester
DHTtester




16x2 Liquid Crystal Display

=  006vVN VYPWV KPUOTAAAWYV
®» 16 otnAwv
= 2 ypaupmv

=  YmootpL&n aA@aplounTikwy
XOPAKTIPWV

=  PUOULION @WTEWOTNTAG HECW
potentiometer

=  AV0 ekb0O0ELS

=  AlaxoVvdeomn pe xpnon 11 axidwv [/0

=  AwxoUvdeon péow I2C

'ExSoon I2C

Standard €k8oon
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[2C Protocol

» Start Condition: The SDA line switches from a high voltage level to a low voltage level before the
SCL line switches from high to low.

* Address Frame: A 7 or 10 bit sequence unique to each slave that identifies the slave when the
master wants to talk to it.

 Read/Write Bit: A single bit specifying whether the master is sending data to the slave (low
voltage level) or requesting data from it (high voltage level).

 ACK/NACK Bit: Each frame in a message is followed by an acknowledge /no-acknowledge bit. If

an address frame or data frame was successfully received, an ACK bit is returned to the sender

from the receiving device.

Stop Condition: The SDA line switches from a low voltage level to a high voltage

level after the SCL line switches from low to high.

Message

—_——

Read/ ACK/ ACK/ ACK/

Start 7 or 10 Bits write |NAck| 8 Bits |NAck] 8 Bits |nAck| Stop
Bit Bit Bit Bit

N ——rt ——

Address Frame
Start Condition Data Frame 1 Data Frame 2 Stop Condition

UNIVERSITY
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Eykataotoaon BLBALOONKNG o

®»  Oaxpelaoteln BLBA0ON KN LiquidCrystal 12C amd
tov Frank de Brabander.

= Emedn n BPAoONKn Sev €xel evnuepwBel Ba pag
EUPAVLIOTEL PVULL OTL UTTOpEL Vo punv elvat
ovpfatn pe tov ESP32C3 DevKitC02 mov Ba

TPOYPAUUATIOTEL

AlaBéoun yia katéBaopo edw:
https: //www.arduino.cc/reference/en/libraries/li
quidcrystal-i2c/

Mmopel va xpelaotel va kavouue restart to IDE o€
TePIMTWOoN Tov Sev avayvwpiletal n LBAL0O1 KN

A

UNIVERSITY
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IZC LCD OGévng File Edit Sketch Tools Help

‘ Select Board

LIBRARY MANAGER
liquid crystal 12C

Type: All v

Topic

model with mult layers

LiquidCrystal I12C by Frank de

Brabander

Version 1.1.2

The library allows to control 12C
displays with functions exiremely
similar to LiquidCrystal library. THIS
LIBRARY MIGHT NOT BE
COMPATIBLE WITH EXISTING
SKETCHES.

A library for 12C LCD displays.

INSTALL

sketch_oq


https://www.arduino.cc/reference/en/libraries/liquidcrystal-i2c/

YUvdeon ¢ LCD 16x2
[2C

['la ™ oVv8eom ¢ LCD 0066vn¢ pe tov
HikpoeAekt péow I%C ypelaletal:

SDA PIN (I2C)
SCL PIN (I2C)
5V

Ground

UNIVERSITY

OF IO Iy Ewdvag: https://cdn.shopify.com/s/files/1/2252 /3227 /products/9658e08a-6708-4625-830f-527ec90b10ce_1200x1200.jpg?v=1611601842
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[Tlo cvykekpLUEVO Ba TIPETEL YA VO YIVEL N
oVVOEDOM:

LCD 16x2 ESP32C3 DEVKITC-02

Vce 5V

Gnd DIGITAL GND
SDA Digital Pin 8 (8)
SCL Digital Pin 9 (9)
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36

No display troubleshooting

®» e meplmTwon mov 6ev eL@avIeTAL TITTOTA UTTOPOVUE VI TPEEOVE KETOLLO» KWK
Tov gpyaotnpiov 3 - "LCD_ADDRESS_FINDER" wote va avayvwplotel 1 dtevbuvon
™G 000VNG KL VO AVTIKATACTI)COVE TNV ATUPALTN TN YPAUUT KWOLKAL.

Sf set LCD address, number of columns and rows
SO if you don't know your display address, run an IZ2C scanner sketch
LignidCrystal I2C lcd(0xZ¥, lcdColumns, lcdRows):



[Tapaderypa xpnong ts LCD 0806vng¢

®» AoV 0AoKANPwWOel cwoTd N ovvdespoAoyia TNG 000VNG OTO UIKPOEAEYKT

®» Tpéxovpe tov kwdika LCD_initialization

® MEeTA TOV EMLTUYT) TIPOYPAUUATIOUO TOU ULKPOEAEYKTH, 0TV 000V ep@avideTal
TO UNVUUX

“IoT

Lesson 3”
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Yuvdvaopog atcntnpa DHT kot LCD 080vng

ZuvdEovpe TN 000V KaL TOV aloBNTPA LE TOV UIKPOEAEYKTI] AKOAOLOWVTAG TNV
TAPAKATW cLVVOECTHOAOY i

DHT11 ESP32-C3-DEVKITC-02

Data DIGITAL PIN 4
VCC 3V3

Ground GND

VCC 5V

GND GND

SDA Digital PIN 8

SCL Digital PIN 9

*Ta avadutikr ovveon Seite ) Stapdvela 12,13 & 18!



AveBaopa 0OAOKANPWUEVOU KWK

= Avolyovpue tov Kwdika "LCD_DHT11.ino"

®» Kdvovue Upload tov kwdika

AmotéAeopa:

®»  Avayvwon Kol ELPAvVLIoT TNG TLUNG ™S Bepuokpaciag kdBe 108 /mTa Kat Ep@avion
otnv LCD 066vn!
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AoKnomn ylo To oTiTl

1) Avayvwon k&0Be 3 §/Tta Kol EKTUTIWOoT) TS TLUNS TNS VYPACLoGg
LE TN popPM
RH%:
<xx> (6mov xx: 0..100%)

)JTavtoxpovn avayvwon Kol EKTUTIWOoN TNG BEPUOKPACIAG KL TG VYPACLAG LLE TN

Lopen
RH: <xx> %, Temp: <yy> C (o6mov xx: 0..100, yy:-40..80)

3)Tavtoypovn avayvwon Kat EvaAdayn EKTUTIwoNG TS Beppokpaciag Kat g
vypaoiog kaBe 3 SEVTEPOAETITA UE TN LOP PN
RH: <xx> %, 1 Temp: <yy>C (po ypapuun povov)
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"O6c" returns char

"%s" returns string

"%d","%i" returns integer

"0%f", "%e" returns floating point number

"000" returns octal integer

"00x" returns hexadecimal integer

Formatting



