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Project Kit

Dupont jumper wires
e N 7 e e 1

09|

| et
—t

|
|
|

Resistors

|
|
|

P AR ouino Nro

l
|
1
|
—~
o -2

gl
|
I

Humidity
and Temp

o | s |

o e g ;
: Y 8 > . ~ :ﬂ: = A IR
"' : e & e o _'-‘
A ! / R e y g
R . B2 | ST N M USB bl
Se nsor B A ™ 1 = PR s _._..‘.\--:"7‘.'2',“ i ' ICrO Ca e
Y | i b W .\. ,' 2 1



AHT10

« Uses 12C (I2C) protocol

12C (inter-integrated circuit), pronounced I-squared-C, |-two-C, or I-I-C.

Serial communications bus invented in 1982 by Phillips Semiconductors (NXP
Semiconductors)

» Specifications

Module size: 16x11 mm.

Working voltage: 3.3~5.0 Vdc.
Temperature range: -40°C 85°C.
Humidity range: 0~100%.

Humidity accuracy: typical £ 2%
Humidity resolution: 0.024%
Temperature accuracy: typical £ 0.3 ° C

Temperature resolution: Typical 0.01 °C
Working temperature: -40°C~85°C.



Microcontroller — Arduino Nano

* Arduino® Nano is an
Intelligent development
board designed for building
faster prototypes with the
smallest dimension.

» Arduino Nano being the
oldest member of the Nano
family, provides enough
interfaces for your
breadboard-friendly
applications.




Microcontroller — Arduino Nano

 ATmega328 Microcontroller
 High-performance low-power 8-bit processor
 Achieve up to 16 MIPS for 16 MHz clock frequency

 Power
 Mini-B USB connection
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Arduino NANO pinout
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For today's project
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These are the pins we will be using today




Breadboard
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» Light-emitting diode + () -
« LEDs have polarity!

* The voltage supply side of the
diode is the positive (+) side,
this is called the anode. The
negative (-) side is called the

cathode. N
* You need a resistor between Liw L il

one of the LED leads and the + =

connection to either GND or V |

the supply voltage v,
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Our objective

* We are going to program the Arduino Nano
(the ATmega328 Microcontroller), to measure
temperature and relative humidity using the
AHT10 sensor.




Arduino IDE

* Arduino Integrated Development Environment

 Download and install:
* https://www.arduino.cc/en/software

» Use the computer to create a program and
upload it into the Arduino microcontroller.

* Once programmed, the Arduino board can
work independently (if power is supplied).


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

Connect the Arduino to computer
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Arduino Nano - Setup

* Make sure you
setup your
circuit properly

» Click to setup
the Arduino
board

& SEA_2025 | Arduino IDE 2.3.6 — O X

File

Edit

Sketch Tools Help

5]

o oW

27
28
29
3e
31
32

34
35
36
37
38

¥ Ao UNO R4 Minima .

SEA_2025.ir 4, Unknown

COM10

Select other board and port...

#include <Adafruit_AHTXE.h>

#define LED_Humid
#define LED_Temp_ Pin 4

Adafruit AHTX® AHT18;

float AHT1@ Humidity,AHT18 Temp;

void setup() {

Ln1,Col 1 Arduino UNO R4 Minima on COMS [not connected] )




Select the right port & board

File Edit Sketch Teools Help

- ¥ Arduino UNO R4 Mini... = N

D SEA_2025.in0

. I t t th 1 // The university of Arizona
| 2 // College of Engineering * 2025 Women in Engineering Summer Engineering Academy Day *

B

3 // Biosystems Engineering Department
d u N | 4  // Vegetation Index and Phenolegy Lab (vip.arizona.edu)
5 // Dr. Kamel Didan
Arduino Nano oy
| 7 [/ Dr. B Select Other Board and Port
8 // Learn
b Oa rd fro I I I th e ‘ 2 ’* <e=d both a Board and a Port if J sketch.
wWe worl f you on e able to compile, but not to upload your sketch.
O\ worl
. 12 e BOARDS PORTS
I ISt 13 * We tea( it
| 14 * We worl nano Q rning tools for smart| s
15 * And Mot
! 16 ¥/ . . IR e
n 17 Arduino Nano COM10 Senal Port (USE) v
* Select the active| -
e
28 =
21 This & |
ort, it's called : | a |
23 If you
24 il
25
COM# Serial Por
27 d#include Oshow all ports
28
29 // Defing
o «<»
31 #define |
32 #define Levorempowan 4 yf U PLN = IN1S LEU WILl EIOW 1T Iemperature exceeas a Certaln numper
33
34 Adafruit_AHTX@ AHT1@; [/ Create an AHT object to work with the sensor and library
| 35
| 36 // Declare Global variables for Temp and Humidity to hold the data read by the sensor
37 float AHT1@_Humidity,AHT1€ Temp;

void setup() {
Ln31,Col44  Arduino UNO R4 Minima on




Select ATmega328P Old Bootloader

| @ SEA_2025 | Arduino IDE 2.3.6 = a X

File Edit Sketch Tools Help

Auto Format

hive Sketch

1 Manage Libraries.. Ctrl+Shift+|
2 Serial Monitor Ctrl+Shift=M
3
| 4 Serial Plotter
o " 5
n | 6 Firmware Updater
| B
4 Upload 551 Root Certificates
9
1@ Board: “Arduino Nano >
® - > " Port: “COM10" >
12
13 Reload Board Data
|

Get Board Info

> 15
rocessor - x
; Pro "ATmega328P (Old Bootloader)” > ATmega328P
| 18 +  ATmega322P (Old Bootloader)
19 Pregrammer >
ATmega328P m
21 ‘ a Temperature ang Numigity se
£ lect data and displays it t
| 23
24
Id Bootloader 25

27 #include <Adafruit_AHTX@.h>

* If not, you will * emm———

32 #define LED_Temp_Pin L

get errors: g

AHT1©_Humidity, AHT1@_Temp;

w
i

Qutput

oid setup() {

Ln31,Col44  Arduino Nanoon COM10 0

(%) Upload error: Failed uploading: uploading error: exit status 1 *

COPY ERROR MESSAGES

Ln 10, Col 35 Arduino Nano on COM7 (23 B




Open this project (SEA 2025)

* You should have this project in the
Documents/Arduino folder

* |[f necessary, download the code from:
* https://vip.arizona.edu/SEA2025/

 You will get an INO file.
 Click File > Open and browse for the file

C\Users\VIPLab\Documentsf X +

9] ‘@ Startbackup >

SEA_2025.ino

Docu

ments >

T Sort

Arduino >

O View

SEA_2025

Search SEA_2025

Details



https://vip.arizona.edu/SEA2025/

* Click Verify

 If no errors, then
click Upload

« Wait for it to
finish
uploading...

 To see the

measurements
click on the

Once your code is ready

File Edit Sketch Tools Help
¥ Arduino Nano -
SKETCHEOOK SEA_2025.in0
o t
_— 2
SEA_2025 3
1
5
6
8
9
10
11

Serial Monitor




Open the Serial plotter

Try blowing at the sensor and see the response!

@ SseA 2025 | Arduino IDE 2.3.6 - O b4
File Edit Sketch Tools Help © comio _ O ) 1
X=
SEA_2025.n0 value 1 value 2 Interpolate STOP =
72 t ' ' a4
2 B
74
75 40 —
76 /
77 7
78
79 38 /
26
a1
82 35 .'I
CE] |
84 /
a5 R
26 ] 34 |
27 3 ."
28 {
89  void Get AHT1e@ Data(){ 32
98 .
o1 sersars v+ oy, Tewp: [emperature (Celsius)
92
93 o ____..---/
94 AHT18.getEvent (&Humidity, &Temp); - — — —
95 AHT1@_Humidity =Humidity.relative_humidity;
96 AHT1@_Temp=Temp.temperature; 28
a7}
Output  Serial Monitor X 26
24 —
.2 ~——
iz 22
; 136 148 180 172 185 |
f Type Message Mew Line 9600 baud
Ln44, Col 32 Arduino Nano on COM10 (32 B )




Sensor response

* Blink the LEDs when reaching a threshold

if (AHT10 Humidity > 30.0){
digitalWrite(LED_Humidity Pin, HIGH);
delay(2590);
digitalWrite(LED_Humidity Pin, LOW);
delay(2590);

}

* Try changing these values...

if (AHT10 Temp > 30.0){
digitalWrite(LED _Temp Pin, HIGH);
delay(250);
digitalWrite(LED _Temp Pin, LOW);
delay(250);

}



Now Is your turn to
try!




Backup slides




Install libraries (online

Arduino IDE

File Edit Sketch Tools Help

 Click on the Library Manager T

LIBRARY MANAGER SEA_2025.in0
AHTXQ 1
2
Al v 3
All ~ 4
5
. 6
Adafruit AHTXO0 by -

Adafruit

duin y for the AH
AHT20 sensors in the Adafru

» Search for “Adafruit AHTXO” N -

PR INSTALL . Jir

» Click INSTALL

UKESF Sixth-Formers by 17
Yanislav Donchev... 18

* When asked, INSTALL ALL e

More info

dependencies >

27 #include <Adafruit_AHTXO.h>

Install library dependencies x EL]
31 #define LED_Humidity Pin 3
The library Adafruit AHTX0:2.0.5 needs some other dependencies currently not installed: 32 #define LED_Temp P 4

- Adafruit BuslQ T 34 Adafruit AHTX® AHT1E;
- Adafruit GFX Library 35
- Adafruit SH110X 36
- Adafruit Unified Sensor 37 fl

AHT1@_Humidity,AHT1@ Temp;

Wwould you like to install all the missing dependencies? g 39 woid setup() {

( INSTALL WITHOUT DEPENDENCIES ) m

0l 57 Arduino Nano on COM10 )




Install libraries (offline

& SEA_2025 | Arduino IDE 2.3.6

File Edit Sketch Tools Help

& Verify/Compile Ctrl+R
Upload Ctrl+U
Configure and Upload

Upload Using Programmer Ctrl«Shift=U

Export Compiled Binary Alt=Ctrl+3
m Optimize for Debugging
Show Sketch Folder Alt+Ctrl+K
Include Library >
Add File..
120 v U -
58
59
AlPle_PMC by Arduino ol
61
Arduino IDE PLC runtime library 52
for Arduino Portenta Machine a2
Control This is the ru e... :3
More info 64
65
106 INSTALL 66
67
68
69
Arduine Cloud 78
Provider Examples by... 71

Examples of how to connect
various Arduino boards to cloud Output

providers
More info ey
121 INSTALL

Arduino Low Power by
Arduino

jer save primitives
SAMD and nRF52 32bit

boart h this library you ca...
More info

122 ~ INSTALL

ures

Add ZIP Library...

Arduino libraries
AnalogWave
Arduino_Builtin
Arduino_CAN
Arduino_FreeRTOS
BlackDevices
EEPROM
Ethernet
FATFilesystem
Firmata

HID

125

Keyboard
LED_Matrix
LiquidCrystal
LittleFilesystem
Mouse
OPAMP
OTAUpdate
Preferences
RTC

sh

50U

Servo
SoftwareATSE
SoftwareSerial
SPI

Stepper
Storage

TFT

wDT

WiFis3

5 AHT1@ Humidity™);

arial.print("

ect automatically. Mew Line -

Serial.print(AHT18 Humidity);

inima on COMS [not connected] 1 B

Follow:
Sketch > Include Library >
Add .ZIP library

Select and install libraries
one by one

|' @ Select a 7ip file containing the library you'd like to add X
<« v > EDUARDO (D:) » Arduino v Search Arduino »
Organize v New folder =- 103 0
© = EDUARDC (D) Name Date modified Size

5 =5 Trash-1000 ) Adafruit AHTX0-2.0.5.2ip 6/12/2025 11:57 AM 002 KB
- 3
s B sk 1001 Adafruit_Busl0-1.17.1zip 1 kB
| Adafrut_GFX_Library-1.121.zip Compres 43 KB
> 7 Arduino
| Adafruit SH110X-2.1.13zip 6/12/2025 11:59 AM Compressed (zipp. x8
5 T BESE_Spring2
. Adsfruit_Unified_Sensor-1.1.152ip. 6/12/2025 12:00 PM Compressed (zipp- 16 KB
’ Documents | arduino-ide_2.3.6 Windows_64bit.zip Compres:
HPSCANS
> TIUNK
> 75 SEAL202S
> 8l Network
AL

| Ubrary (“ip) v

File name: | Adafruit_Unified_Sensor-1.1.15.zip




Update the CH340 Driver

* hitps://www.catalog.update.microsoft.com/Sear

ch.aspx?gq=wch.cn

© Windous updatemsaling wel X+ - — O x| | @ Mcosoh Updste Catslog — Mozl Firefox

a=|08m :

] Mcrosoft Update Catalog x

microsoft.com,

Micrasefteom, a w 9 &

Download

Updateld

dbfa2eT-chaT-438b-0882- 1b61b780c06 | Copy
“wehen®

Downlosd Updates

Updates: 1 254 64 (page 10t 3) weh.cn - Ports - 1.9.2024.9

x
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Title Froducts
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R e e N =
ot tsans T el W 0 v ==
B o e —
b isis Wl ke Wl S Db ek, D o | | |
chc 14200 e S e g W o | | |
RESRET s el w e oo | | |

. T PC

v == EDUARDO D:
Trach- 1000
Trah-1001
Documents
DownLandsat
HPSCANS
o
b
Lobt4
b 18
Labts

LandsatScene:

8 Network

Close. Atina

> d148221c:

CHIAIMBLsys

CHaspTOLL

CHIAISER.CAT

-3849-4521-adab-75fedeeased!_s83e1903.

CHAHIPORTS.DLL.

CHASIPTABADLL

CHIAISEINF

28c06668d2addascee

CHASIPORTSABDLL
CHIMISEays

CHRISER



https://www.catalog.update.microsoft.com/Search.aspx?q=wch.cn
https://www.catalog.update.microsoft.com/Search.aspx?q=wch.cn

Update the CH340 Driver

[ &% Device Manager = B X
| File Action View Help 0 Update Drivers - USB-SERIAL CH340 (COM10)
e @ E [EIE=IN 2% 4C)

5] Cisco AnyConnect Virtual Miniport Adapter for Windows x54 How do you want to search for drivers?

(57 MedizTek Wi-Fi 6E MT7902 Wireless LAN Card
5 WAN Miniport (IKEv2)
(& WAN Miniport (IP)

5 WAN Miniport (IPv6) . .
1 WAN Miniport (LZTP) —» Search automatically for drivers

& WAN Miniport (Netwaork Monitor) Windows will search your computer for the best available driver and install it on

57 WAN Minipart (PPPOE) | your device,
(5 WAN Miniport (PPTP) {
(5 WAN Miniport (SSTP)
5> [ Portable Devices
v @ Ports (COM & LPT)

T USB-SERIAL CH340 (COMIT0)| = Browse my computer for drivers

Locate and install a driver manually.

» 7= Print queues Update driver

> [ Processors Disable device |
> B Security devices Uninstall device |
5> ¥ Software components

> [l Seftware devices Scan for hardware changes |
5 ] Seund, video and game controll |
> & Storage controllers Properties |
~ {3 System devices

E3 ACPI Fixed Feature Button
= ACPILid
2 ACPI Power Button

¥ ACPI Processor Aggregater Cancel
B ACPI Thermal Tons
Launches the Update Driver Wizard for the selected device.
X X
4 1 Update Drivers - USB-SERIAL CH340 (COM10) 4 1 Update Drivers - USB-SERIAL CH340 (COM10)
Browse for drivers on your computer The best drivers for your device are already installed
Search for drivers in this location: Windows has determined that the best driver for this device is already installed. There may be
better drivers on Windows Update or on the device manufacturer's website,
~ Browse...
| USB-SERIAL CH340
@ Include subfolders o

—> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the ) )
| same category as the device. | —> Search for updated drivers on Windows Update

Cancel Close
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