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DAY 3 : Sensor Programming
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 

asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 

dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Course Kit and Materials

Arduino Nano 33 BLE Sense Board

Adafruit Parts Pal Kit

Solderless Breadboard 

https://www.amazon.com/HiLetgo-
Serial-128X64-Display-
Color/dp/B06XRBYJR8/ref=sr_1_6?crid=
1VC2UTZ2P8NWF&keywords=i2c%2Bo
led&qid=1700192985&sprefix=I2C%2
B%2Caps%2C108&sr=8-6&th=1

I2C OLED Display 

7 Segment LED Display, 

Common Cathode

https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
https://www.amazon.com/HiLetgo-Serial-128X64-Display-Color/dp/B06XRBYJR8/ref=sr_1_6?crid=1VC2UTZ2P8NWF&keywords=i2c%2Boled&qid=1700192985&sprefix=I2C%2B%2Caps%2C108&sr=8-6&th=1
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• Accessing On-board sensors
      a) temperature
      b) relative humidity
      c) microphone
      d) gesture sensor   
• Logging sensor data
       a) Tera Term 
       b) PuTTY 
• Lab: Light Sensor OLED Demonstrator (Bricolage)

Agenda:
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Research Perspective

“The Internet of Things, which has been quietly building and evolving 
over the past decade, now impacts many aspects of society.” (Chua & 
Storey, 2023).
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Several onboard sensors can be accessed using code on the Arduino 
Nano 33 BLE sense board.

Accessing On-board Sensors  

Illustration and table 
courtesy of Arduino.cc
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• These sensors can be accessed using the inter-integrated circuit (I2C) 
protocol.

• The I2C protocol allows multiple peripheral digital integrated circuits 
(ICs) to communicate with one or more controller ICs.

• The IC2 is only intended for short-distance communications with a 
single device.

• The IC2 requires two signal wires to exchange data.
• Communication digital circuits are labeled as Controller and Peripheral.
• The terms Master and Slave have been replaced with Controller and 

Peripheral.
• I2C can support up to 1008 peripheral devices.

Accessing On-board Sensors. . .  

Source:

https://learn.sparkfun.com/tutorials/i2c/all

https://learn.sparkfun.com/tutorials/i2c/all
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Question 1

The abbreviation of I2C stands for
  a) intra-integrated circuit
  b) enter-integrated circuit
  c) intered-integrated circuit
  d) inter-integrated circuit
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Accessing On-board Sensors  

Source:

https://learn.sparkfun.com/tutorials/i2c/all

Diagram 
courtesy of 
Sparkfun

Wiring configuration for I2C circuits

SDA is the Serial Data Line. 
SCL is the Serial Clock Line. The 
SCL is used to synchronize all 
data transfers over the I2C bus.

https://learn.sparkfun.com/tutorials/i2c/all
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Accessing On-board Sensors  . . . 

Installing the 
Arduino_HTS221 
Temperature 
Sensor Library.

Click on 
More Info 
takes you 

here



Sponsored By

Information Classification: General

12

Accessing On-board Sensors. . .  

I2C Test Code
Upload the code to the 
Arduino Nano 33 BLE 
Sense Board.
The code will display the 
address of the connected 
I2C device on the bus.



Sponsored By

Information Classification: General

13

Accessing On-board Sensors. . .  

I2C Test Circuit
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Accessing On-board Sensors. . .  

I2C Test Circuit
Switch wired 
between A4 
and SDA

The slide switch is wired 
between A4(Arduino Nano 33 
BLE Sense) and SDA (I2C OLED) 
pins.
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Accessing On-board Sensors. . .  

Testing i2C_internalsensor 
code

Line SDA closed
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Question 2

In reviewing slide 15, what is the address for the I2C 
OLED?
  a) 0x2c
  b) 0xbc
  c) 0x4c
  d) 0x3c
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Accessing On-board Sensors . . . 

Temperature and 
Humidity Sensor Code

Image courtesy of 
STMicro



Sponsored By

Information Classification: General

18

Accessing On-board Sensors . . . 

Upload the 
Temperature_Humidity 

Sensor code to the 
Arduino Nano 33 BLE 

Sense board 

Output Results:
Readings from 
Onboard 
Sensors
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Accessing On-board Sensors . . . 
Onboard Digital 

Microphone  Code 
Upload the Microphone Code to the Arduino Nano 33 BLE 

Sense board 
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Accessing On-board Sensors . . . 

Onboard Digital 
Microphone Data 

Serial Monitor

Serial Plotter

Image courtesy of 
STMicro
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Accessing On-board Sensors . . . 

Onboard Gesture Sensor 

Click on More Info takes 
you here
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Question 3

In reviewing slide 21, clicking the More Info button on 
the library module box takes you to a _____.
  a) website
  b) an interactive website
  c) Github page
  d) webpage
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Accessing On-board Sensors. . .  

Onboard Gesture Sensor 

Click on More Info takes 
you here
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Accessing On-board Sensors. . .  
Onboard Gesture Sensor 

Upload the Gesture 
Sensor code to the 

Arduino Nano 33 BLE 
Sense board 

Image courtesy of 
Mouser Electronics
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Accessing On-board Sensors  

Onboard Gesture Sensor 
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Logging Sensor Data   

• Using a terminal emulator (communication software), sensor data can 
be viewed and logged.

• Two common terminal emulators used to log data are:
      a) Tera Term
      b) PuTTY

Tera Term 

Image courtesy of Tera Term 

PuTTY 

Image courtesy of PuTTY 

https://www.chiark.greenend.org
.uk/~sgtatham/putty/latest.html

Download page: Download page: 

https://download.cnet.co
m/tera-term/3000-
2094_4-75766675.html

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://download.cnet.com/tera-term/3000-2094_4-75766675.html
https://download.cnet.com/tera-term/3000-2094_4-75766675.html
https://download.cnet.com/tera-term/3000-2094_4-75766675.html
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Logging Sensor Data. . .   

Setting Up PuTTY
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Logging Sensor Data. . .   

Saving data – Log file saved by Clicking the OK button
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Logging Sensor Data. . .   

Setting Up Tera Term 
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Logging Sensor Data. . .   
Saving data

File>Log
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Logging Sensor Data. . .   
Saving data

Log file saved – Click the Close Button
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Question 4

There are three common terminal emulators used to 
log data.
  a) True
  b) False
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Lab: Light Sensor OLED Display (Bricolage)
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Lab Objectives:
• Participants will learn to wire the Light Sensor OLED demonstrator 

circuit.
• Participants will learn to install libraries for the OLED display.
• Participants will learn to program the Arduino Nano 33 BLE Sense
• Participants will learn how to run the Light Sensor OLED Display

Lab: Light Sensor OLED Display (Bricolage)
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Setting Up The Libraries. . .   

Type your Library 
searches here

The libraries that will need to be 
installed are listed below.
   a) Adafruit GFX
   b) Adafruit SSD1306
   c) See Day 2 lecture slides for 

additional details and information



Sponsored By

Information Classification: General

36

Lab: Light Sensor with OLED Display (Bricolage). . .

Replacement of 10KΩ 
Potentiometer with 
Light Sensor Circuit 
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Pinout

Functional 
Overview  

Diagram courtesy 
of Arduino.cc

Lab: Light Sensor OLED Display (Bricolage). . .
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Lab: Light Sensor with OLED Display (Bricolage). . .

Replacement of 10KΩ 
Potentiometer with 
Light Sensor Circuit:

Electronic Circuit 
Schematic Diagram
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Lab: Light Sensor OLED Display (Bricolage). . .
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Running Light Sensor OLED Display on Solderless Breadboard

Click on the link to watch 
the  Hello World Demo

https://youtu.be/QgXomLAnhs8

Lab: Light Sensor OLED Display (Bricolage). . .

https://youtu.be/QgXomLAnhs8
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Question 5

In reviewing slide 38, the 10KΩ potentiometer was 
replaced by what components?
  a) transistor-relay
  b) diode-resistor
  c) rheostat-resistor
  d) resistor-photocell
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Please consider the resources below:

Chua, C.E., & Storey, V.C. (2022). A tutorial on prototyping internet of things device and 
systems: A gentle introduction to technology that shapes our lives. Communications of the 
Association for Information Systems, 51(34), 327-364. 
https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Interne
t_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes
_Our_Lives

Kurniawan, A. (2021). Iot projects with arduino nano 33 ble sense. Apress. 
https://link.springer.com/chapter/10.1007/978-1-4842-6458-4_3

https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives
https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives
https://www.researchgate.net/publication/360263045_A_Tutorial_on_Prototyping_Internet_of_Things_Devices_and_Systems_A_Gentle_Introduction_to_Technology_that_Shapes_Our_Lives
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