Module 3: Sensor Driver - AHT20 Temperature & Humidity

Learning Objectives
e Understand AHT20 12C protocol
e Send measurement commands
+ Read and convert raw data

e Create and run AHT20 project

3.1 AHT20 Introduction

The AHT20 (also known as Aosong/Amsen AHT20) is a digital temperature and humidity
sensor featuring high accuracy, low power consumption, and digital output. It integrates
temperature/humidity sensing elements, an ADC conversion unit, and a signhal
processing unit internally, outputting data via an |12C interface, thereby eliminating the
need for complex analog signal processing. Due to its small size, high consistency, and
ease of use, itis widely utilized in industrial control, consumer appliances,
environmental monitoring, loT, and other fields.

o Digital temperature & humidity sensor
e |2C interface
e Fixed 7-bit address: 0x38

e Write: 0x70 | Read: 0x71

3.2 Commands
Fixed 12C Address of AHT20: 0x38 (7-bit address)
e Write Operation: 0x70

e Read Operation: 0x71

Command Code

Initialization 11100001 (OxE1)
Soft Reset 1011 1010 (OxBA)
Trigger Measurement 1010 1100 (0xAC)




3.3 Status Bits

Bit Significance Description

Bit [7] Busy indication 1--Device is busy, in measuring state
0--Device is idle, in sleep state

Bit [6:5] Mode Status 00 Currently in NOR mode

01 Currently in CYC mode
1x Currently in CMD mode

Bit [4] Reserved Reserved

Bit [3] Calibration Enable Bit 1—Calibrated
0--Uncalibrated

Bit [2:0] Reserved Reserved

3.4 Trigger Measurement Data

301110000§10101100§
I>C address + write Trigger Measurement Oxac
00110011§00000000§P
DATAOQ DATAI1




3.5 Read Temperature and Humidity Data
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Note: The sensor requires time to collect data. After the master issues the measurement
command (0xAC), it should delay for more than 75 milliseconds before reading the
converted data and checking whether the returned status bit is normal. If status bit [Bit 7]
is 0, it means data can be read normally; if it is 1, the sensor is busy, and the master needs
to wait for data processing to complete.

3.6. Temperature and Humidity Data Conversion

3.7. Relative Humidity Conversion

The relative humidity RH can be calculated from the relative humidity signal Sgy output
by the SDA line using the following formula (result expressed in %RH):

s
RH[%) = (ﬁ) x 100%



3.8. Temperature Conversion

The temperature T can be calculated by substituting the temperature output signal S
into the following formula (result expressed in °C):

S
T(cC) = (2—,;,) x 200 — 50

3.9 Creating AHT20 Project
e Project Name: Edgi_Talk_M33_AHT20_1
e Board: PSOC_E84-EDGI-TALK | BSP: 1.2.1

¢ Example: AHT20 example

[+ workspace - Edgi_Talk_M33_Blink_LED/applications/main.c - RT-Thread Studio — a X
File Edit Source Navigate Project Run Window Help
MNew Alt+Shift+N > «r  RT-Thread Project

T+t
Open File... RT-Thread Nano Project 5
Recent Files > # General Project o=
Close CtrleW au Board Support Package -c
% Project..
Close All CtrisShiftsw O %

Convert to a C/C++ Project (Adds C/C++ Nature)
5 Folder
¢ Source File
n  Header File
*  File from Template

& Class
™ Rename.. F2

| P - @ Other... Ctrl+N

Convert Line Delimiters To »

g Import.

&3 Export.
Properties Alt+Enter

Switch Workspace >
Restart
Exit

|2 Kconfig

%= Edgi_Talk_M33_Blink_LED



[ New Project O X

Create RT-Thread Project B
Input project name, choose RT-Thread version and select one Board and choose

template or example.

Project name: Edgi_Talk_M33_AHT20

B Use default location
Location: DART-ThreadStudio\workspace\Edgi_Talk M33_AHT20 Browse...

() Base OnMCU @ Base On Board

Board: PSOC_E84-EDGI-TALK w
BSP: 1.21 "
Type: Example v
Example: Edgi_Talk_M33_AHT20 v

RT-Thread: 5.0.2

Adapter: KitProg3 ~  Port: SWD ~

@ < Back Next = Cancel



3.10 Build & Flash

e Compile with Hammericon

D‘ workspace - RT-Thread Studio
File Edit Source Mavigate Prgject

Eﬂ?rvl'-ll':ll%viatirg

5 Project Explorer 2 Rebuild Project |2

e Flash with Download icon

1t Run Window Help
»q ~iJiefibieia-d

19 v = 0 Flash Download (Ctrl+Alt+D) |

3.11 Expected Result
Press the RST button on RT-Thread Board

Serial terminal prints temperature & humidity every 1 second:

I Problems < Tasks E) Console [ Properties (& Terminal e 51| 5 Be BB

& =0

= Edgi_Talk_M33_Blink_LED (Jolin) & ‘

pin - pin [option]
reboot - Reboot System
poweroff - The software enables the system to shut down. Simply press the button to restart it.

msh ><_[2](_[;H****************** PSOC Edge MCU: CM33 Secure Mode******************
PSRAM Cache is Enabled

PSRAM init successful

Pakckckkokkokkkkkkkkkkk PSOC EdgE MCU: CM33 Secure Mﬂde Exit******************

«[32m[I/12C] I2C bus [i2cl] registerede[@m

v

- RT - Thread Operating System

/N 5.0.2 build Jul 6 2826 11:37:39
2006 - 2022 Copyright by RT-Thread team
Hello RT-Thread
This core is cortex-m33
<[em
«[em[D/aht10] Humidity : ©.@ %<[@m
«[Bm[D/aht10] Temperature: -58.@<[8m
«[Bm[D/aht10] Humidity 1 56.2 %e[Om
«[Bm[D/aht10] Temperature: 32.@<[0m
«[Bm[D/aht10] Humidity 1 56.1 %e[0m
«[6m[D/aht1@] Temperature: 32.1<[@m
«[6m[D/aht1@] Humidity 1 56.2 %e[0m
«[Om[D/aht10] Temperature: 32.1<[Om
«[@m[D/aht1@] Humidity 1 56.1 %e[Om
«[em[D/aht10] Temperature: 32.1<[@m
«[em[D/aht10] Humidity 1 56.2 %<[Om
«[em[D/aht18] Temperature: 32.1<[@m
«[em[D/aht10] Humidity : 56.2 %<[@m
«[Bm[D/aht10] Temperature: 32.1<[@m
«[Bm[D/aht10] Humidity 1 56.1 %e[Om
«[Bm[D/aht10] Temperature: 32.1<[@m
«[Bm[D/aht10] Humidity 1 56.2 %e[0Om
«[6m[D/aht1@] Temperature: 32.1<[@m
«[6m[D/aht1@] Humidity 1 56.2 %e[0m
«[Om[D/aht10] Temperature: 32.1<[Om
«[@m[D/aht1@] Humidity 1 56.2 %e[Om
«[em[D/aht10] Temperature: 32.1<[@m
«[@m[D/aht108] Humidity 1 56.2 %e[Om
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  𝑹 𝑯  [ % ] =  (     𝑺  𝑹 𝑯    𝟐  𝟐 𝟎 ) × 𝟏 𝟎 𝟎 %
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  𝑻  ( ∘ C ) =  (     𝑺  𝑻    𝟐  𝟐 𝟎 ) × 𝟐 𝟎 𝟎 − 𝟓 𝟎

