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Level : undergraduate students



This slide will be found in our laboratory HP
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NANO 33 IOT

Arduino
• Programable small computer with C-language by a free development tool 
• Digital in/out, analog in, various communication
• Standalone operating system
• Low cost

~2,600 yen ~5,000 yen

~2,900 yen



Arduino NANO 33 IOT

Be careful



Arduino NANO 33 IOT

The full pinout diagram is available from the Arduino homepage.
https://store.arduino.cc/usa/nano-33-iot

For I2C communication

For LED blink (Lチカ)



How to program it

• Install Arduino IDE (free) to your PC and launch it
(https://www.arduino.cc/en/software)



• Open board manager and type ‘nano 33 iot’, and install a package for the CPU

How to program it



• Connect your Arduino to the PC by a USB cable(micro-B type)

How to program it

• Select a serial port connecting to the Arduino

• Confirm your Arduino



LED blink

• Open a sample code



LED blink

• Compile • Write it to your Arduino



LED blink

Change the output channel and the period



Hello world

Serial communication

‘Hello world’

(USB cable)



Hello world

• Open a sample code



Hello world

• Edit the code



Hello world
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‘Hello world’

Change the display for standalone operating

×

(I2C communication)

OLED
(Organic Light Emitting Diode)



I2C communication

Device A
I2C address

I2C bus

Device B
I2C address

Device C
I2C address



Various digital devices with I2C communication

Triple-axis Magnetometer

‘Adafruit LIS3MDL’ 

• ±4/±8/±12/±16 gauss
selectable magnetic full scales

• 16-bit data output

~1,000 yen

Grayscale 1.5" 128x128 
OLED Display

‘ADAFRUIT SSD1327’ 

~3,000 yen

Accuracy Temperature Sensor

‘Adafruit MCP9808’ 

• Up to 8 on a single I2C bus with 
adjustable address pins

• 0.25°C typical precision over -40℃
to 125℃ range 

• 0.0625°C resolution

~700 yen

ADS1115 16-Bit ADC - 4 Channel 
with Programmable Gain Amplifier

‘DFR0553’ 

~1,400 yen



Change the display for standalone operating

• I2C connection

Additional I2C devices

STEMMA QT / Qwiic connector



Change the display for standalone operating

• Install the library of SSD1327



Change the display for standalone operating
• Open a sample code • Write it to your Arduino



Change the display for standalone operating

• Test run






• Cut and paste

Change the display for standalone operating



Temperature measurement

‘Adafruit MCP9808’ 

• Up to 8 on a single I2C bus with 
adjustable address pins

• 0.25°C typical precision over -40℃
to 125℃ range 

• 0.0625°C resolution

~700 yen

STEMMA QT / Qwiic type

address select pins



Temperature measurement

• I2C connection • Install the library of MCP9808



• Open a sample code • Write it to your Arduino

Temperature measurement



Temperature measurement

• Test run






• Cut and paste

Temperature measurement



• Multiple sensors

Temperature measurement



• Multiple sensors

Temperature measurement



We can add an ADC device as well
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Wi-Fi connection

• Install the library of WiFiNINA



Wi-Fi connection

• Update the firmware

Click



Wi-Fi connection

• Update the firmware

Click Click



Wi-Fi connection

• Update the firmware

Click



Wi-Fi connection

• Update the firmware

Click
OK



Wi-Fi connection : How to check the mac address
• Open a sample code



Wi-Fi connection : How to check the mac address

Your mac address (In our case, we need register the mac address 
on our institute network for internet connection)



Wi-Fi connection : How to check the mac address
• Connect to the internet

Comment out

Enter your SSID and Password



Wi-Fi connection : How to confirm the connection

Success!



• Cut and paste, then edit

Wi-Fi connection : Automatic internet connection in standalone operating
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Upload data to an IOT cloud server



Upload data to an IOT cloud server

https://thingspeak.com/pages/learn_more

https://thingspeak.com/



Upload data to an IOT cloud server



Upload data to the IOT cloud server



Upload data to the IOT cloud server

Edit the title



Upload data to the IOT cloud server

These three information are 
needed to read and write data 



Upload data to the IOT cloud server

• Install the library for ‘ThingSpeak’

• Open the sample code, cut, paste, and edit

It’s not NANO 33 IOT, but working.



Upload data to the IOT cloud server
• Open the sample code, cut, paste, and edit

…

…

Your channel ID

Your Write API Key

If you forget it, your Arduino freezes.



Upload data to the IOT cloud server



Upload data to the IOT cloud server



Download data from the IOT cloud server
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Upload by external triggers

3.3V

Packing
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• Arduino is fun and practical
• LED blink, Hello world
• I2C communication to digital devices
• Wi-Fi connection
• IoT cloud server
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