EE 105 - Module O
Lab: Arduino Setup

September 1, 2026
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Lab Check-in

or
[=]

eel05.org/checkin

[=]

Scan with your phone and answer the quick questions — your responses steer today’s lab.
The page is open only during lab hours.
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What is Arduino?

» Microcontroller Development Board Arduino Leonardo
» Open-source hardware + software.

» Simple programming with Arduino IDE.
» Used for rapid prototyping.

Why use Arduino?

» Low cost and widely available.

» Large community and libraries.

» Easy to connect sensors/actuators.

» Good entry point into embedded systems.

Different types of Arduino Boards
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Arduino Nano 33 BLE
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Installing the Arduino IDE

1. Connect the USB cable to Arduino

2. Download the latest release of the Arduino IDE

here
support.arduino.cc > Download and install
Arduino IDE

Scan to download
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https://support.arduino.cc/hc/en-us/articles/360019833020-Download-and-install-Arduino-IDE
https://support.arduino.cc/hc/en-us/articles/360019833020-Download-and-install-Arduino-IDE

Windows

Run the Installer

& Arduino IDE Setup

License Agreement
Please review the license terms before installing Arduino IDE.

Press Page Down to see the rest of the agreement.

Terms of Service

The Arduino software is provided to you "as is” and we make no express or implied
warranties whatsoever with respect to its functionality, operability, or use, including,
without limitation, any implied warranties of merchantability, fitness for a particular purpose,
or infringement. We expressly disdaim any liability whatsoever for any direct, indirect,
consequential, incidental or special damages, induding, without limitation, lost revenues, lost
profits, losses resulting from business interruption or loss of data, regardless of the form of
action or legal theory under which the liability may be asserted, even if advised of the
possibility or likelihood of such damages.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Arduino IDE.

Cancel

| 1 Agree )
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L Arduino IDE Setup = X

Please select whether you wish to make this software available to all users or just yourself

Choose Installation Options
Who should this application be installed for?

) Anyone who uses this computer (all users)

© Only for me (atiab)

There is already a per-user

installation. (C: \Users\atiab\AppData\Local\Programs\Arduino IDE)
Will reinstall fjupgrade.

< Back

| Next > |

Cancel

b -

& Arduino IDE Setup

Choose Install Location
Choose the folder in which to install Arduino IDE.

Setup will install Arduino IDE in the following folder. To install in a different folder, dick Browse
and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 497, 1 MB
Space available: 39.2 GB

< Back

|_ Install |

Cancel
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Select Board and Port

1. Identify the COM port that Arduino is 2. Ensure the Mbed OS Nano Boards package is

connected installed
Tools -> Board: -> Boards Manager... -> Install

" O "
Windows Arduino Mbed 0OS Nano Boards
sketch_aug28a | Arduino IDE 2.3.2 (m] X sketch_aug28a | Arduino IDE 2.3.2
File Edit Sketch Tools Help File Edit Sketch Tools Help
m Auto Format Ctr‘iT m AUto Format Ct"‘T
Archive Sketch Archive Sketch
sketch_at sketch_al o )
T Manage Libraries... Ctrl+Shift+1 Manage Libraries... Ctrl+Shift+1
1 1 ; :
5 Serial Monitor Ctrl+Shift+M 5 Serial Monitor Ctrl+Shift+M
3 Serial Plotter 3 Serial Plotter
4 4 :
s Firmware Updater , Firmware Updater
6 Upload SSL Root Certificates 6 Upload SSL Root Certificates
7 Board: "Arduino Nano 33 BLE" » ' ; Board: "Arduino Nano 33 BLE" »  Boards Manager... Ctrl+Shift+B
8
9 Port: "COMS5" > Serial ports 9 Port: "COM5" > [DEPRECATED - Please install standalone packages] Arduino Mbed OS Boards

[
o
[y
®

Get Board Info ' COMS (Arduino Nano 33 BLE, Arduino Nano 33 BLE) Get Board Info Arduino AVR Boards

)

>
Programmer > com4 Programmer » e Arduino Mbed OS Nano Boards >
Bum Bootloader Burn Bootloader | . ‘

(«

N

Ln1,Col 1 Arduino Nano 33 BLEon COM5 [} Ln1,Col 1 Arduino Nano 33 BLEon COM5 0
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Your First Sketch: Blink

Windows
| sketch_aug28a | Arduino IDE 2.3.2 — ] X
File Edit Sketch Tools Help ] void setu p( ) {

' New Sketch Ctrl+N Jano 33 BLE - _\A ol
New Cloud Sketch  Alt+Ctrl+N
Open... Crl+0
Open Recent > pinMode(LED BUILTIN, OUTPUT);
Sketchbook 4 }
Examples »  Built-in examples
Close Ctrl+w 01.Basics > AnalogReadSerial
Save Ctrl+S 02 Digital > BareMinimum
Save As... Ctrl+Shift+S 03.Analog > Blink .
Preferences... Ctrl+Comma 04.Communication ~ »  DigitalReadSerial g b d 1 00 p ( ) {
1 osconvo o e digitalWrite(LED BUILTIN, HIGH);

i OS> ol delay(1000);
oo digitalWrite(LED_BUILTIN, LOW);
0s.us8 > delay(1000);

10.StarterKit_BasicKit > }
11.ArduinolSP >
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Another way of coding

Notice: the frequency of the LED is
0.5 Hz — the two highlighted
delay(1000) calls set the 2-second
period.

USC Viterbi

School of Engineering

Blink, Refactored

const int ledPin = 13;
void setup() {

pinMode(ledPin, OUTPUT);
}

void loop() {
digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW);
delay(1000);
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Using the Serial Monitor

macOS

r. @ Arduino Nano 33 BLE 1

* Testing pressure sensor: Open the sketch in
‘pressure_mesurement’

25 app.arduino.cc/sketches/monitor

&
1%

Arduino Nano 33 BLE 0o ®

Port: /dev/cu.usbmodem1101

app.arduino.cc > pressure-sensor test sketch Pressure: 100.90 kPa

Pressure: 100.90 kPa
Pressure: 100.89 kPa
Pressure: 100.89 kPa
Pressure: 100.90 kPa
Pressure: 100.91 kPa
Pressure: 100.90 kPa
Pressure: 100.90 kPa
Pressure: 100.90 kPa
Pressure: 100.89 kPa
Pressure: 100.89 kPa
Pressure: 100.89 kPa
Pressure: 100.90 kPa
Pressure: 100.90 kPa
Pressure: 100.89 kPa
Pressure: 100.89 kPa
Pressure: 100.90 kPa
Pressure: 100.90 kPa
Pressure: 100.89 kPa
Pressure: 100.90 kPa

{ 9600 baud ¥ New Line w J

v

Your serial monitor output should look like this

Scan for the sketch
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https://app.arduino.cc/sketches/4573b54c-d240-41b0-94a4-4ac0dca97e66?view-mode=preview
https://app.arduino.cc/sketches/4573b54c-d240-41b0-94a4-4ac0dca97e66?view-mode=preview
https://app.arduino.cc/sketches/4573b54c-d240-41b0-94a4-4ac0dca97e66?view-mode=preview

Using the Serial Plotter

Windows - dark mode

) @ COMS (disconnected)

- Just like Serial monitor
. . . . value 1
- Plots values with time in x axis -

- Use Serial.println() instead of ! 0
Serial.print()

Interpolate -

Your serial plotter output
should look like this

163
[Flvalue 1: 26.95

USC Viterbi

School of Engineering

University of Southern California



The Arduino Nano 33 BLE is equipped with several built-in sensors,
making it a powerful tool for various applications without needing
additional hardware.

*APDS9960: Detects ambient light, color, proximity, and gestures.
*LPS22HB: Measures atmospheric pressure

*LSM9DS1: Tracks acceleration, rotation, and magnetic field
orientation.

*PDM Microphone: Captures and analyzes sound signals.

*RGB LED: Provides visual feedback with controllable colors.
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What the Sensors Can Do — Light & Gesture

Color Detection Proximity Sensing Gesture Detection

The APDS9960 measures the red, green, Detects objects from a few centimeters Recognizes up, down, left, and right
and blue light reflected from an object — up to about 10 cm away — the basis of swipes — control media or navigate
the web app’s Colorimeter uses it to touchless interaction with devices. menus without touching anything.

identify colors.
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What the Sensors Can Do — Motion & Sound

Accelerometer Gyroscope Microphone + FFT

Measures acceleration along X, Y, and Z — Measures rotation rate around X, Y, and Z The PDM mic converts sound into

motion, tilt, and free-fall detection in — stabilization in drones, gesture electrical signals; an FFT reveals the

phones and wearables. recognition, gaming controllers. frequencies — plotted over time, that’s a
spectrogram.
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How can we monitor streamed data?

* Open sketch in ‘ble_dashboard’:
Google Drive > EE105 dashboard sketch (.ino)

* Install the 5 required libraries

or

libraries

e |nstall the libraries from the ‘libraries’ folder:
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https://drive.google.com/file/d/1rVNuucGmdxWt-trwBi6jaY9e4JQl2uYB/view?usp=sharing

How can we monitor streamed data?

owWSs d Manage Libraries... Ctrl+Shift+1

Verify/Compile Ctrl+R Add .ZIP Library...

Upload Ctrl+U
Arduino libraries

Installing Libraries:

Upload Using Programmer Ctrl+Shift+U
Ethernet

Export Compiled Binary Alt+Ctrl+S —
[ ] e tC FmEE €9 Select a zip file containing the library you'd like to add
Optimize for Debugging |

Keyboard &« = ~ A L > Downloads

.
I n C I u d e LI b ra r Show Sketch Folder Alt+Ctrl+K LiquidCrystal
y Organize ~ New folder

Include Library > MLC

Q d d 4 b Add File... Mouse | A Home Name
Z I P L I ra ry i MRI - Monitor for Remote Inspection ~ Today

a | Gallery
Nano33BLE_System = B2 ArduinoBLE-1.5.0 1/26/2026 2:45 AM Compressed (zipped)...
@ OneDrive - Persc

Re p e a t fo r e a C h PDM a B= Arduino_LSM9DS1-1.1.1 1/26/2026 2:44 AM Compressed (zipped)..
Arduino_Sciencejournal by
Arduinc Scheduler B= Arduino_LPS22HB-1.0.2 1/26/2026 2:44 AM Compressed (zipped)...
d I d d L H b The Arduino Science Journal firmware for sD I Desktop *
OW n O a e I ra ry the Physics Lab kit and the Arduino Nano |
33 BLE Sense. This library depends on th... 2 Downloads  # B Arduino APDS9960-1.0.4 1/26/2026 2:42 AM Compressed (zipped)...
SFU

Date modified

B2 Arduino_CMSIS-DSP-5.7.0 1/26/2026 2:42 AM Compressed (zipped)...

! Documents * Earlier this month

‘ 1.3.0 V‘ SocketWrapper B pictures » B® mod-3-oximeter-lab 1/17/2026 9:26 PM Compressed (zipped)...

SPI

Stepper

AbleTP by Michael Hammel - File name: | ArduinoBLE-1.5.0 v ‘ |Library - ‘

A thermal printer library for ArduinoBLE. Open ‘ Cancel ‘

Tested with PT-210 and ESP32. Prints ThreadDebug
custom text, graphics, barcodes and...

USB Mass Storage

‘ 104 ‘ USBHID
0. v

USBMIDI

Wire

AcaiaArduinoBLE b
<mazertate@gmail.co
A library that connects BLE devices to Arduino_APDS9960

Acaia Scales. Uses the ArduinoBLE library .
and should support any BLE module. Arduino_CMSIS-DSP

Contributed libraries

Arduino_LPS22HB

USC Viterbi
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How can we monitor streamed data?

e Verify and upload
* Open the following link:
arduino.github.io > BLESense test dashboard

Open the dashboard
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https://arduino.github.io/ArduinoAI/BLESense-test-dashboard/

Pairing With the Dashboard

1.After uploading the code, 2. Now your Arduino BLE 3. The sensor data is
click on the green button will pair with the web app streaming to the web app

Google Chrome

arduino.github.io wants to pair

A BLESense-89B0 - Paired
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Classwork 1
e Solve all the tasks in the lab completion form.

 Hint 1: This is how to define a function in the C programming language.

return Function
Parameters
type Name |

l l | |
Functon I int add (int a, int b)—_ "

header semicolon
- {

Fnction | INtsum = a+b;

=0 return (sum); . Return

statement

-}

* Hint 2: In C/ Arduino, you cannot use * for exponentiation. Instead, you must use the pow() function from
<math.h>: pow(base, exponent)
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