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DAY 1 : LoRaWAN Technology 
Overview
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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.

2



Sponsored By

3

Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.

LinkedIn Page:
https://www.linkedin.com/in/dr-don-wilcher-ed-d-mseit-ee-
ceta-2735151/

Patreon Page:
https://www.patreon.com/c/DrDon683
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Course Kit and Materials

Raspberry Pi 4 Single Board Computer USB-C Cable

Elecrow Crowtail Collision Sensor

Elecrow LR1302 LoRaWAN Pi Hat

Elecrow Crowtail LED 2.0

Elecrow LR1262 Node Board

LR1302 Gateway 
Module
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Research Perspective

• “LoRaWAN is one of the promising technologies of the Low Power 
Wide Arena Network (LPWAN) that provides communication with 
low power, low cost, long-range, and low data rate (Rahman et al., 
2020).”
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Agenda:
• Key Terms and Definitions
• Orthogonal Spreading Factor
• LoRaWAN Communication Protocol Stack
• Elecrow LoRaWAN Pi Hat and Node Board Overview
• Lab: Exploring the Elecrow LR1262 Node Board
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Key Terms and Definitions
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Key Terms and Definitions. . .
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Question 1

What is LoRa?
a) The physical layer modulation technique(based 

on Continuous Spread Spectrum) used in 
LoRaWAN.

b) The physical layer modulation technique (based on 
Chirp Technology) used in LoRaWAN.

c) The physical layer modulation technique (based on 
Chirp Spread Spectrum).

d) none of the above
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Key Terms and Definitions . . .

Chirp Spread Spectrum Signal

Image: Research Gate
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Key Terms and Definitions . . .
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Key Terms and Definitions . . .
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Key Terms and Definitions . . .

Upchirp and Downchirp Electronic Circuit Example

Daylight Bird or Early Bird:
Radio Shack Science Fair 
150-In-1 Electronic Project 
Kit
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Question 2

What approach is used as the fundamental building 
blocks for LoRa modulation scheme?

a) End Device
b) Gateway
c) MAC Layer
d) Chirps
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Key Terms and Definitions . . .
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Key Terms and Definitions . . .
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Orthogonal Spreading Factor 
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Orthogonal Spreading Factor . . .
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Orthogonal Spreading Factor . . .
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Question 3

What is Spreading Factor?
a) The ratio between the symbol rate and flop rate in 

spread spectrum communication.
b) The ratio between the modulation rate and chirp 

rate in spread spectrum communication.
c) The ratio between the symbol rate and chirp rate 

in spread spectrum communication.
d) none of the above
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Orthogonal Spreading Factor . . .
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Orthogonal Spreading Factor. . .
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LoRaWAN Protocol Stack
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LoRaWAN Protocol Stack. . .

Rahman et al.,2020
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LoRaWAN Protocol Stack. . .

LoRaWAN Network 
Architecture
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LoRaWAN Protocol Stack. . .

Image: The Things Network
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Question 4

In reviewing slide 24, what level does the LoRaWAN 
specification align with?

a) User Define
b) LoRa Alliance
c) LoRa-Semtech
d) none of the above
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LoRaWAN Protocol Stack. . .
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LoRaWAN Protocol Stack. . .

Danladi & Baykara,2022
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview

• The Elecrow LR1302 is a high-performance LoRaWAN gateway 
module. 

• Designed to integrate seamlessly with Raspberry Pi models 3 
through 5. 

• It features a standard Pi Hat form factor and is powered by the 
Semtech SX1302 chipset.

a) Enabling 8-channel LoRaWAN communication.
b) Makes it suitable for applications requiring long-range, low-

power wireless connectivity.
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview. . .

LR1302Gateway Module

Frequencies:
EU: 868MHz
US-915MHz

Connects Here
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview. . .

• The Elecrow LR1262 Node Board is a compact 
and efficient LoRaWAN node module designed for 
long-range communication in IoT applications. 

• It combines the Raspberry Pi RP2040 
microcontroller with the LR1262 LoRa module, 
supporting both point-to-point and LoRaWAN 
network communications.
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview. . .
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview. . .

Top PCB                                                                   Bottom PCB                    
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Elecrow LoRaWAN Pi Hat and Node 
Board Overview. . .

Interfaces:
•1x USB-C interface for power and programming.
•6x 5V Crowtail interfaces: 2x analog, 2x digital, 1x 
UART, 1x I2C.
•2x10 universal GPIO interfaces.
•1x battery interface.
•1x solar interface for charging.
•Power Supply: Operates at 5V/1A via USB-C.
•Dimensions: Compact size of 35mm x 50mm, suitable for embedded 
applications.
•Development Environment: Compatible with Arduino and MicroPython, 
facilitating flexible development options.
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Lab: Exploring the Elecrow LR1262 Node Board 
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Participant Learning Objectives:
• Participants will learn to set up the LR1262 Node Board.
• Participants will learn to test and program the LR1262 Node 

Board using the Arduino IDE.
• Participants will learn to verify the operation of the  LR1262 

Node Board with test code.

Lab: Exploring the Elecrow LR1262 Node Board. . . 
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Top PCB

Concept Diagram

Lab: Exploring the Elecrow LR1262 Node Board 
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Lab: Exploring the Elecrow LR1262 Node Board. . . 

Electronic Components 
required for the LR1262 
Node Board
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Lab: Exploring the Elecrow LR1262 Node Board. . . 

The attached 
components to 
the LR1262 
Node Board
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Lab: Exploring the Elecrow LR1262 Node Board. . . 

Programming the LR1262 Node Board
1. Install the Arduino IDE:

If you haven't already, download and install the Arduino IDE from the official Arduino website.

2. Add the LR1262 Board Package:
• Open the Arduino IDE.
• Go to File > Preferences.
• In the "Additional Boards Manager URLs" field, add the following 

URL: https://github.com/earlephilhower/arduino-
pico/releases/download/global/package_rp2040_index.json (This URL is for the RP2040, which 
is often associated with similar LoRa boards like the LR1262).

• Click "OK.
3. Install the Board Package:

• Go to Tools > Board > Boards Manager.
• Search for "RP2040" or a similar term related to the LR1262 board.
• Install the board package, but avoid the latest version. It is recommended to choose version 

2.6.0.
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Lab: Exploring the Elecrow LR1262 Node Board. . . 

Programming the LR1262 Node Board

4. Select the LR1262 Board:

• After installing the board package, go to Tools > Board > ... (expand the menu) and 
select the specific LR1262 board from the list (e.g., "RP2040").

5. Connect the Board:
Connect your LR1262 Node board to your computer using a USB cable.

6. Select the Port:
Go to Tools > Port and select the COM port that corresponds to your LR1262 
board.

7. Upload Code:
Open or create a sketch in the Arduino IDE.
Click the "Upload" button to compile and upload your code to the LR1262 board.
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Lab: Exploring the Elecrow LR1262 Node Board. . . 

Switch_Light Code

Congratulations: The LED should turn on when the Crash Sensor is pressed.
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Question 5

In reviewing slide 43, what type of digital logic switch 
is being implemented in Line 7?

a) Positive Logic
b) Inverted Logic
c) Buffer
d) none of the above
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Assembled and 
Functional Switch-Light 
RP2040 Device

Watch the Video Clip!
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Thank you for attending
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Please consider the resources below:

Rahman, H.U., Ahmad, H., Ahmad, M., & Asif Habib, M. (2020). LoRaWAN: State of the art, challenges, 
protocols, and research issues. 
https://www.researchgate.net/publication/348637291_LoRaWAN_State_of_the_Art_Challenges_Protocols_an
d_Research_Issues.

Sani Danladi, M.& Baykara, M. (2022). Design and implementation of temperature and humidity monitoring 
system using lpwan technology. Ingenierie des Systemes d’Information, 27(4), 521-529. 
https://www.researchgate.net/publication/363810711_Design_and_Implementation_of_Temperature_and_Hum
idity_Monitoring_System_Using_LPWAN_Technology

Wilcher, D. (2025). Introduction to at commands. GitHub.https://github.com/DWilcher/DesignNews-
WebinarCode/blob/main/June_25_Webinar_Code.zip 



Thank You
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