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Espressit — ESP32

e https://www.espressif.com/

&) ESPRESSIF
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https://www.espressif.com/

ESP32

Robust Design Ultra-Low Power Consumption
iy

Thond CERTIFIED

High Level of Integration Hybrid Wi-Fi & Bluetooth Chip
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ESP32 jellemz6i (ESP32WROOM32E)

* MCU
* dual-core 32-bit LX6 microprocessor
* up to 240 MHz
448 KB ROM
* 520 KB SRAM
e 16 KB SRAM in RTC
* WiFi
* 802.11b/g/n

e Bit rate: 802.11n up to 150 Mbps
P P https://www.espressif.com/sites/default/files/documentat

* Bluetooth® ion/esp32-wroom-32e esp32-wroom-
* Bluetooth V4.2 BR/EDR 32ue datasheet en.pdf

* Bluetooth LE specification

- OBUDAI EGYETEM
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https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf

ESP32 jellemzdi

* Interfészek

SD card

UART

SPI

SDIO

12C

LED PWM, Motor PWM
pulse counter

GPIO

capacitive touch sensor
ADC, DAC

Two-Wire Automotive Interface

2023. 06. 07.

(ESP32WROOM32E)

* Tovabbi jellemzbk
e 40 MHz crystal oscillator
e 4 MB SPI flash
* Operating voltage/Power: 3.0-3.6 V
e Operating temperature range: —40-85 °C

https://www.espressif.com/sites/default/files/documentat
ion/esp32-wroom-32e esp32-wroom-
32ue datasheet en.pdf



https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32e_esp32-wroom-32ue_datasheet_en.pdf

ESP32 NodeMCU

PIN DEFINITION www.ai-thinker.com
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https://docs.ai-thinker.com/ media/esp32/docs/nodemcu- @ ocericu-azs
32s product specification.pdf
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https://docs.ai-thinker.com/_media/esp32/docs/nodemcu-32s_product_specification.pdf
https://docs.ai-thinker.com/_media/esp32/docs/nodemcu-32s_product_specification.pdf

ESP32 NodeMCU - Jellemzdk

ESP-WROOM-32s

25. 4%48. 26%3mm (+ 0. 2mm )

FCC/CE-RED/IC/TELEC/KCC/SRRC/NCC/ BQB/ RoHS/REACH

32Mbit (default)

UART/GPI0/ADC/DAC/SDI0/SD card /PWM/I2C/12S

40MHz Crystal oscillator

38

Onboard antenna

Voltage 3.0V ™ 3.6V, Typical 3.3V, Current >500mA

-40 'C V85 C

-40 C V120 C
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ESP32 NodeMCU — Boot gomb (100)
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ESP32 NodeMCU - LED

LEDI
%
11 n 102 i
— 1 il GND _':'_lT H_J
VDDV 3 :::' :Rl —on ol Al =
SVF ] - sl [ 1022 aND
- PINI PIND .
SVN 1 vl I LOTX
PING PINd :
[T 5 5 LORX
PINS PINS
1015 [ sl ICR [
PING PING =
1012 7 o wll I )
PINT FINT
|Lnik] R 3 B j Ll
1075 r PINE PINE |
—or—] e PINID
—o | TN PN |
—o—] 2 PINI2
s PINI3 PINI3
WD
TiTE] 1 PINI4 Mid
PINIS ol
D3 17 - X 17__sDI
- PINI FNIT ———
CMD I8 PINIE PININ 1% S0
e N —
VDDV 19 | oo P9 1L CLK
THT_Miale_P_Ix191T_Male_P_lx19

GL'L at..

000H0000000000000040

~ OBUDAI EGYETEM
2023 06 07 KANDO KALMAN
VILLAMOSMERNOKI KAR



FejlesztOi kornyezetek

* KB IDE
* https://kbide.org/

* https://gith uﬂlgd.”gpm/MakerAsia/KBProIDE/reIeases
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KB-IDE

by makerasia
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https://kbide.org/
https://github.com/MakerAsia/KBProIDE/releases

Fejlesztoi kdrnyezetek

e Arduino IDE ARDUINO

* https://www.arduino.cc/en/software

 https://dl.espressif.com/dl/package _esp32_index.json,
http://arduino.esp8266.com/stable/package esp8266com_index.json

Programming
NOdeMCU © 83 :_..?i".. T IR R T & a

+ =

—
—=.

Arduino ide

=
P @4
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https://www.arduino.cc/en/software

FejlesztOi kornyezetek

* ESP-IDF

* https://www.espressif.com/en/products/sdks/esp-idf
* https://github.com/espressif/esp-idf
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https://www.espressif.com/en/products/sdks/esp-idf
https://github.com/espressif/esp-idf

KB IDE — LED bekapcsolasa

*B KBIDE v1.2.0| kbide.org
File Edit View Tools Window Help

set pin ﬂ =1 OUTPUT ~

digital write pin ﬂ value n

4§ Board : ESP32 DOIT DEVKIT V2 (esp32-doit) Mode : 2

2023. 06. 07 OE KL OBUDAI EGYETEM
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—

f Move arduino_loop to (-587-137)
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Arduino alapflggvéenyek — (

« pinMode()
e pinMode(pin, mode)

e pin: the Arduino pin number to set the mode
of.

 mode: INPUT, OUTPUT, INPUT_PULLUP
* Példa:
e pinMode(13, OUTPUT);
13 as output
 digitalWrite()
 digitalWrite(pin, value)
e pin: the Arduino pin number.
* value: HIGH or LOW.
* Példa:

 digitalWrite(13, HIGH); // sets the digital pin
13 on

// sets the digital pin

/0)

 digitalRead()

» digitalRead(pin)
e pin: the Arduino pin number you want to read
* Returns: HIGH or LOW

e Példa:

» val = digitalRead(inPin); // read the input pin

https://www.arduino.cc/reference/en/

OBUDAI EGYETEM
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https://www.arduino.cc/reference/en/

Arduino IDE — LED villogtatasa

@ LED_demo | Arduinc 1.8.13 - *
Fijl Szerkesztés Vizlat Eszkozok Sgé

o0 H
LED_demo '~ |

#include <Arduinc.h> :
#include <WiFi.h>

#include <WiFiClient.h>

#include <WiFiAP.h>

#include <WebServer.h>

void setup() {

pinMode (2, OUTPUT) ;

}

void loop () {
digitalWrite (2, 1);
delay (500) ;
digitalWrite (2, 0);
delay (500) ;

= OBUDAI EGYETEM
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Arduino IDE — GOMB olvasasa

#include
#include
#include
#include

#include

<Arduino.h>
<WiFi.h>
<WiFiClient.h>
<WiFiAP.h>
<WebServer.h>

void setup () {
pinMode (17, INPUT);
pinMode (2, OUTPUT) ;

volid loop () {

digitalWrite (2,

2023. 06. 07.

digitalRead (17));

OBUDAI EGYETEM
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Arduino alapfuggvéenyek — (Ana

« analogRead()

* analogRead(pin)

e pin: the name of the analog input pin to read
from

* Returns: The analog reading on the pin. (O-
1023 for 10 bits or 0-4095 for 12 bits)

e Példa:
» val = analogRead(analogPin); // read the input
pin
* 0-4095 = 0-3300mV
- val*(3300.0/4096.0) [mV]

2023. 06. 07.

og IN)

* Ertékek kijelzéséhez tovabbi figgvények
» Serial.begin(9600); // setup serial -> INIT
 Serial.printin(val); // debug value

https://www.arduino.cc/reference/en/

OBUDAI EGYETEM
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https://www.arduino.cc/reference/en/

Arduino IDE — Potméter (ana

finclude <Arduino.h>
finclude <WiFi.h>
finclude <WiFiClient.h>
finclude <WiFiAP.h>
finclude <WebServer.h>

analogValue 0;

roid setup() {

Serial.begin(9600); °

}
@

void loop () { ®

analogValue inalogRead (A3) ;

Serial.print(float (analogValue)* (3300.0/4096.0));

Serial.print (" mvV");
}
2023. 06. 07 OBUPA! EGYETEM

og PIN olvasasa)
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Mintaprojekt — DHT11

Operating Voltage
Max Operating Current
Humidity Range
Temperature Range
Sampling Rate
Body size

Advantage

2023. 06. 07.

DHT11

3to 5V

2.5mA max

20-80% / 5%

0-50°C/ £ 2°C

1Hz (reading every second)

15.5mm x 12mm x 5.5mm

Ultra low cost

DHT22
3to 5V
2.5mA max
0-100% / 2-5%
-40t0 80°C / £ 0.5°C
0.5 Hz {reading every 2 seconds)
15.7mm x 25mm x 7.7mm

Maore Accurate

Example 1: 40 data is received:
0011 0101

High humidity 8

0000 0000
Low humidity 8

0001 1000
High temp. 8

Calculate:

0011 0101+0000 0000+0001 1000+0000 0000= 0100 1101
Received data is correct:

Humidity. 0011 0101=35H=53%RH

Temperature; 0001 1000=18H=24C

0000 0000

0100 1101

Low temp. 8

Parity bit

Releasas

- - > - » I # the bus
VDD " 1 [
| Hast the start \ Response | f \
of signal signa Pullad ready -
10 cutput ) | G T
GND Il 4 .y I .| . { 1
- > - - >
Single bus Pulled up to wait for Data *0" bit Down the end of
——— Host signal Slave signal
Data Timing Diagram
SOus 26us-28us |
—p [—P| | SOus 70us
| -~ |
VvDD 1132 *‘ vDD — { el
' ‘ |
| !
GND —— 1 B GND 1
a——— Host signal Slave signal — Host signal Slave signal

Bit data "0" bit format

Bit data "1" bit format

https://www.hestore.hu/prod getfile.php?id=12543
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https://www.hestore.hu/prod_getfile.php?id=12543

Mintaprojekt — DHT11

uint8_t c=a,I_RH,D_RH,I_Temp,D_Temp,CheckSum;

void Request() /* Microcontroller send start pulse/reques

{ L -
DDRD |= (1<<DHT11_PIN); @ Konyvtir-kezeld

PORTD &= ~(1<<DHT11_PIN); /* set to low pin */ = . =
_delay_ms(28); /* wait for 2ems */ s v | Téma |Usszes v | |dhtesp]
PORTD |- (1<<DHT11_PIN); /* set to high pin */ DHT sensor library for ESPx
¥ by beegee_tokyo Verzid 1.18.0 INSTALLED
Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP22 requirements. Last
void Response() /* receive response from DHT11 */ changes: Fix negative temperature problem (credits @helijunky)
{ More info

DDRD &= ~(1<<DHT11_PIN);
while(PIND & (1<<DHT11_PIN));
while((PIND & (1<<DHT11_PIN))==g);
whila(PIND & (1<<DHT11_PIN));

Verzio kivalasztésa ~ Telepités

¥
uint8_t Receive_data() /* receive data */
{
for (int g=8; g<3; q++)
{
while((PIND & (1<<DHT11_PIN)) == @); /* check received bit
_delay us(38);
if(PIND & (1<<DHT11_PIN))/* if high pulse is greater than 3@
c = (ceel)|(axa1); /* then its logic HIGH */
else /* otherwise its logic LOW */
c = (c<<l);
while (PIND & (1<<DHT11_PIN));
T Bezdras
return c;
¥

https://www.electronicwings.com/avr-atmega/dht11-sensor-
interfacing-with-atmegal6-32 (AVR C kod a logika miatt)

2023. 06. 07. SAsNt;g:;L;AGJETEM -



https://www.electronicwings.com/avr-atmega/dht11-sensor-interfacing-with-atmega16-32
https://www.electronicwings.com/avr-atmega/dht11-sensor-interfacing-with-atmega16-32

Mintaprojekt — DHT11

DHTesp DhtSensorl;

void setup(uint8_t pin, DHT_MODEL_t model=AUTO_DETECT);

e Call to initialize the interface, define the GPIO pin to which the sensor is connected and define the sensor type.
Valid sensor types are:
© AUTO_DETECT Try to detect which sensor is connected (default if 2nd parameter is not used)

o DHT11
o DHT22
o AM2302 Packaged DHT22 float getTenperature();
© RHTO03 Equivalent to DHT22 e Get the temperature in degree Centigrade from the sensor
void resetTimer(); Either one of getTemperature() or getHumidity() Or getTempAndHumidity() initiates reading a value from the
e Reset last time the sensor was read sensor if the last reading was older than the minimal refresh time of the sensor.

DhtSensorl.setup(16, DHTeSpDHTll), See example DHT_ESP32.ino Or DHT_Test.ino

float getHumidity();

¢ Get the humidity from the sensor
Either one of getTemperature() or getHumidity() Or getTempAndHumidity() initiates reading a value from the
sensor if the last reading was older than the minimal refresh time of the sensor.
See example DHT_ESP32.ino Or DHT_Test.ino

float temp = DhtSensorl.getTemperature();
float hum = DhtSensorl.getHumidity();

2023. 06. 07. ?Ait;g:;j;\c:vsrm ”

https://github.com/beegee-tokyo/DHTesp



https://github.com/beegee-tokyo/DHTesp

Mintaprojekt — DHT11

2023. 06. 07.

#include
#include
#include
#include
#include

#include

<Arduino.h>
<WiFi.h>
<WiFicClient.h>
<WiFiAP.h>
<WebServer.h>
"DHTesp.h"

DHTesp DhtSensorl;
float temp = 0;

float hum

= 0;

volid setup() {
DhtSensorl.setup(lé,

Serial.

begin (9600) ;

volid loop() {

temp = DhtSensorl.getTemperature() s

hum = DhtSensorl.getHumidity () ;

Serial.
Serial.
Serial.

Serial.

rintln (temp) ;

B =
I|| I|| I|| i

rintln (hum) ;

delay (2000} ;

DHTesp: :DHT11) ;

srint ("Temperature = ") ;

rint ("Humidity = ");

OBUDAI EGYETEM
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Mintaprojekt — LM35

Calibrated Directly in Celsius (Centigrade)
Linear + 10-mV/°C Scale Factor

0.5°C Ensured Accuracy (at 25°C)

Rated for Full =55°C to 150°C Range
Operates From4Vto 30V

Basic Centigrade Temperature Sensor Full-Range Centigrade Temperature Sensor
(2°C to 150°C) Ve
+Vs |
(4Vto20V)
| LM35 Vour
LM35 | OUTPUT
0 mV +10.0 mV/°C JT_ Rl

= Vs

Choose Ry = -Vg /50 pA
Vout = 1500 mV at 150°C
Vout = 250 mV at 25°C

Vour = 550 mV ai -55°C https://www.ti.com/lit/ds/symlink/Im35.pdf

2023. 06. 07. SAil;g»:;Lig:ETEM -



https://www.ti.com/lit/ds/symlink/lm35.pdf

Mintaprojekt — LM35

jor
L
i

lude <Arduino.h>
include <WiFi.h>
include <WiFiClient.h>
include <WiFiAP_h>»

include <WebServer.h>

ot
o
il

4= = e e Sk

vold setup() {

Serial.begin(9600) ;

volid loop () {

int wval = analogRead(&l) ; J/R0D 36
float mv = val* (3300.0/4096.0) ;
float cel = mv/10;

Serial.print ("Temp = ");

Serial.println(cel); // the raw analog reading

delay (1000} ;

2023. 06. 07
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