ESP32 mikrovezérl6k programozasa
e, CircuitPython kornyezetben
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3. Az AHT10 szenzor hasznalata
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Felhasznalt és ajanlott irodalom

< Python:
= Mark Pilgrim/Kelemen Gabor: Ugorj fejest a Python 3-ba!

% CircuitPython:

Adafruit: https://circuitpython.org/downloads
Learn Adafruit: Welcome to CircuitPython
Learn Adafruit: CircuitPython Essentials
Adafruit: Adafruit CircuitPython APl Reference
Adafruit: github.com/adafruit/Adafruit CircuitPython Bundle
Carter Nelson: CircuitPython on ESP32 Quick Start
Anne Barela: Networking in CircuitPython

< Online eszkozok és tamogatas:
= Adafruit: Adafruit Web Serial ESPTool
= Adafruit: CircuitPython Code Editor
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http://people.ubuntu.com/~kelemeng/.ufp3/
https://circuitpython.org/downloads
https://learn.adafruit.com/welcome-to-circuitpython
https://learn.adafruit.com/welcome-to-circuitpython/circuitpython-essentials
https://circuitpython.readthedocs.io/en/latest/docs/index.html
https://github.com/adafruit/Adafruit_CircuitPython_Bundle
https://learn.adafruit.com/circuitpython-with-esp32-quick-start/overview
https://learn.adafruit.com/networking-in-circuitpython
https://adafruit.github.io/Adafruit_WebSerial_ESPTool/
https://code.circuitpython.org/

Az ESP32 Devkit-1 (DOIT) kartya kivezetései

* A Doit ESP32 Devkit-1 kartya egy ESP WROOM-32 modult (ESP32 + 4MB flash) és az
alapkartyan egy CP2102 USB-UART atalakitot, egy 3,3 V-os stabilizatort, egy Reset és
egy Boot nyomdgombot tartalmaz

Eﬁ

— R o e | GPIO6 — GPIOLL:
[ RTC GPIOO |[ Sensor VP |[ ADCICHo |[ GPIO36 | [Gpio22 | [ 12€5cL foglalt (SPI ﬂaSh)
Csak RTC_GPIO3 | Sensor vn |[ ADCLCH3 | [ GPIO39 | [UARTOTX |

ESP-WROOM-32 GPi03 | [UARTORX)

ol | GPI021 | (T12€S0A ]

[GPIO1S | [ WSPIMISO |

[ GPIO18 || VSPICLK

[vspicso |

[ GPIO17 |[ UART 27X |

[GPIO16 | [UART 2 RX |

| GPIO4 |[Apc2cHo | [ TOucHo || RIC GRIO10 |

(epioz | (Ancacnz | [Touchz | (Eceon ) (TN
{GPI015 | [Anca cn3 | ((ToUCHS ][ HsPicso | (CRc.epoms |

EVES

bemenetek [RTC_GPIO4 || ADC1CH6 |[ GPIO34 |

[(RTC_GPIOS | ADCICH7 | [ GPIO3S |

Ie h etn e k| “RTC GPios |((TolcHs | [ ADE1cha |[ GPio32 |
[CRTC_GPIo8 |[ ToucHa || ADC1CHS |[ GPIO33 |

[_RTC_GPIDE | DACI || ADCz CHB |[ GPIO25 |

[(RTc Grio7 |[ DAcC2 || apczcHs || GRIOZ6 |

_RICGPOY | ((TOUCHT [ Apcz cH7 |[ GPIO27 |

[ RTC GPI016 || HSPICLK | TOUCHE || ADCz cHe |[ GPIO14 |

[TRTC.GPIO5 [ HSPIMISO | (Touchs ) [ADC2 Cris |[ GPIO12 |

(TR GPIG1A | [ HsPImMOS! | TOUCH4 | [ADc2 cra | GPIO13 |

RandomMNerdTutorials.com

0‘0

* Tapellatas bemenet a Vin labon: 5V
(ha nincs USB-re csatlakoztatva)

u7

Forras:

randomnerdtutorials.com/getting-started-with-esp32/ Pin 30 version
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https://randomnerdtutorials.com/getting-started-with-esp32/

Az ESP32 C3 Super Mini kartya

< Az ESP32-C3 Super Mini egy kompakt fejleszt6i kartya
< Mikrovezérlé: ESP32-C3, 32 bites RISC-V architektura
% Orajel: Akar 160 MHz

< Memoria: 400 KB SRAM, 384 KB ROM
< Tarol6: 4 MB Flash memoria L SRR AR
 Wi-Fi: 802.11 b/g/n (2.4 GHz) KX
< Bluetooth: Bluetooth 5.0 LE o

< GPIO: Tobb mint 20 altalanos céli bemenet/kimenet (GPIO),
melyek koziil 13 van kivezetve

< Interfészek: SPI, I12C, UART, ADC, DAC, PWM
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Az ESP32 C3 Super Mini kartya kivezetései

A5® MISO® GPIO5 (—"\—<)e o (o—@ 5V
MOSI@® GPIO6 (| "\, —~<re ® «—@ GND
SS@® GPIO7 (" ,—<)e ei—@ 3V3

Built-inLED@® SDA ) GPIO8 (—"\,~<)® co o e\~ GPIO4 @ A4 @ SCK
Boot/BUTTON SCL O GPIO9 6"\, o IRt W e ¢ "\~ GPIO3 @ A3
GPIO10 "\, =) o Iy ,-‘% @; e (-\~( GPIO2 @ A2
TX @ GPIO20 (0-"\, <)@ I e ( "\ ~0) GPIO1 @ A1

RX® GPIO21 B\, <)o ®(+\~0 GPIOO @ A0
i c “

) GPIO/DIGITAL/PWM @ ANALOG  12€ @ UART @spi ®POWER @GND

ESP32 C3 Super Mini

Megjegyzés: Az A6 analog bemenet (ADC2) nem hasznalhatd, ha a WiFi hasznalatban van!
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Az AHT10 szenzor

< Az AHT10 egy integralt hémérséklet- és paratartalom-érzékeld, amelyet a
Guangzhou Aosong Electronic Co., Ltd. gyart

3.3V REGULATOR

< F6bb jellemzdk: K\ %%,

® Felbontas: h6mérséklet: 0,01°C 5 U N
Paratartalom: 0,024% RH

® Pontossag: +3% relativ paratartalom (RH)
és +0,5°C hédmeérséklet

" Miikodési tartomany: 0-100% RH 2 O ¥ 4
és —40°C-t6| 85°C-ig. A AR

® Valaszid4: Paratartalom 8 s, h6meérséklet 5-30 s G <

" Interfész: I1°C (alapértelmezett cim: 0x38)

= |2C sebesség: 100 kHz, vagy 400 kHz

" Tapfesziiltség: 1,8V-tdl 3,6V-ig
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AHT10 parancsok

Command Definition Code Read temperature and humidity data
Initialization K i engl 1110°0001 b
eep main engine : S [:I 1 1 1 [:I {] O 1 %
Trigger Measurement Keep main engine 10101100
» 2 At oo
T —_— 1011'1010 [2C address + read State
Table 9 Basic Commands
Bit Definition Description e
- ]
Bu7) | (Busyindicaton) | § - Busyn measurement =
00 in NOR mode humidity data humidity data
Bit fe:a) (ModeStatus) 21 W CYC mads
1% in CMD mode
Bit [4] Remained Remained
5 1--calibrated
Bit [3] CAL Enable 0O--uncalibrated
- o
Bit [2:0] Remained Remained =
Table 10, State bit description. ﬂf‘
Trigger measurement data humidity temperature temperature data
8011100005101011005|:>
= =
[£C addmss + write Trigger measurement OxAC E P
2
e e ':I:
0/01111{00[1]1||00]0|0]0I00|0|s|P ]
= < temperature data
DATAOQ DATAIL
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AHT10 tamogatdi konyvtarak

% CircuitPython
= Adafruit CircuitPython AHTx0

< Tagfiuggvények/tulajdonsagok:
reset() - soft reset

calibrate() - onkalibralast indit
status() - statuszbajt kiolvasasa
temperature() - hémérséklet
relative_humidity() -
paratartalom

< Dokumentacio:
docs.circuitpython.org/projects/ahtx0

< Arduino
= Adafruit AHTx0
< Tagfiggvények/tulajdonsagok:
" begin() - inicializalas
® getEvent() - kiolvasast indit

® getStatus() - statuszbajt
kiolvasasa

< Dokumentacio:
Adafruit AHT10 Library
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https://github.com/adafruit/Adafruit_CircuitPython_AHTx0
https://docs.circuitpython.org/projects/ahtx0/en/latest/api.html#adafruit_ahtx0.AHTx0.calibrate
https://github.com/adafruit/Adafruit_AHTX0
https://adafruit.github.io/Adafruit_AHTX0/html/annotated.html

Bekotési vazlat
“ A Vin bemenetre 3,3 V-ot kotottunk, SCL — GPIO9, SDA — GPIOS8

I= i.,". ...‘- 1) b__ -
e i — S
. dwo mes gSTH PAE I
AR A ke
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ahtx0_simpletest.py

% CircuitPython-ban igy olvashatjuk ki a szenzort:

Basic “AHTx0  example test
mmn

import time

import board

import adafruit_ahtxo

# Create sensor object, communicating over the board's
default I2C bus

i2c = board.I2C() # uses board.SCL and board.SDA
sensor = adafruit_ahtx0.AHTx0(i2c)

sensor.calibrate()

while True:
print("Temperature: %0.1f C" % sensor.temperature)
print("Humidity: %0.1f %%" % sensor.relative_humidity)
time.sleep(2)

code.py output:
Temperature: 24.0 C
Humidity: 46.6 %
Temperature: 24.0 C
Humidity: 46.6 %
Temperature: 24.0 C
Humidity: 46.6 %
Temperature: 24.0 C
Humidity: 46.6 %
Temperature: 24.0 C
Humidity: 46.5 %
Temperature: 24.0 C
Humidity: 46.5 %
Temperature: 24.0 C
Humidity: 46.6 %
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aht10_simpledemo.ino - 2/1. oldal

< Arduino-ban, csupan a beépitett I2C konyvtar hasznalataval
igy inicializalhatjuk és olvashatjuk ki a szenzort:

#include <Wire.h>
#define AHT10_ADDRESS 0x38

void setup() {
Serial.begin(115200);
// I2C kommunikacié inicializalasa az Uj GPIO labakkal
Wire.begin(8, 9); // SDA = GPIO 8, SCL = GPIO 9
delay(5000);
Serial.println("AHT10 szenzor inicializalas...");
// Automatikus kalibralas
Wire.beginTransmission(AHT10_ADDRESS) ;
Wire.write(OxEl); // Inicializalas parancs (kalibralas)
Wire.write(0x08); // Paraméter bajt 1
Wire.write(0x00); // Paraméter bajt 2
Wire.endTransmission();
delay(20); // Varakozas a kalibralas befejezésére
Serial.println("AHT10 szenzor inicializalva és kalibralva.'");
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aht10_simpledemo.ino - 2/2. oldal

void loop() {
Serial.println("Uj ciklus");
float temperature, humidity;
readAHT10 (&temperature, &humidity);

Serial.print("Hémérséklet: ");
Serial.print(temperature);
Serial.println(" °C");

Serial.print("Paratartalom: ");
Serial.print(humidity);

Serial.println(" %");

delay(5000);

Hobbielektronika 2024/2025

void readAHT10(float *temperature, float *humidity) {
Wire.beginTransmission(AHT10_ADDRESS);
Wire.write(OxAC); // Mérés inditasa parancs
Wire.write(0x33); // Paraméter bajt 1
Wire.write(0x00); // Paraméter bajt 2
Wire.endTransmission();
delay(100); // Varakozas a mérés befejezéséhez
Wire.requestFrom(AHT10_ADDRESS, 6);
if (Wire.available() == 6) {
uint8_t data[6];
for (int i = 03 i < 63 1i++) {data[i]=Wire.read();}
uint32_t rawHumidity = ((uint32_t)data[1] << 12) |
((uint32_t)data[2] << 4) | (data[3] >> 4);
uint32_t rawTemperature = ((uint32_t)data[3] &
Ox0OF) << 16 | ((uint32_t)data[4] << 8) | data[5];
*humidity = ((float)rawHumidity/1048576.0) * 100.0;
xtemperature = ((float)rawTemperature / 1048576.0)
x 200.0 - 50.0;
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adafruit_aht test.ino

#include <Adafruit_AHTXO.h>
Adafruit_AHTXO aht;

void setup() {

}

Egy masik Arduino példaprogram

az Adafruit AHTx0 kdnyvtar
felhasznalasaval
Serial.begin(115200);
Serial.println("Adafruit AHT10/AHT20 demo!'");
Wire.begin(8, 9); // SDA = GPIO8, SCL = GPIO9
if (! aht.begin()) {
Serial.println("Could not find AHT? Check wiring");
while (1) delay(10);
}
Serial.println("AHT10 or AHT20 found");

void loop() {

sensors_event_t humidity, temp;

aht.getEvent (&humidity, &temp);

Serial.print("Temperature: "); Serial.print(temp.temperature);
Serial.println(" degrees C");

Serial.print("Humidity: ");
Serial.print(humidity.relative_humidity); Serial.println("% rH");
delay(5000);

AHT10 or AHT20 found
Temperature: 24.63 degrees C
Humidity: 44.41% rH
Temperature: 24.63 degrees C
Humidity: 44.84% rH
Temperature: 24.63 degrees C
Humidity: 44.94% rH
Temperature: 24.62 degrees C
Humidity: 44.84% rH
Temperature: 24.63 degrees C
Humidity: 44.83% rH
Temperature: 24.61 degrees C
Humidity: 44.73% rH
Temperature: 24.60 degrees C
Humidity: 44.74% rH
Temperature: 24.60 degrees C
Humidity: 44.56% rH
Temperature: 24.63 degrees C
Humidity: 45.28% rH
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