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1 Introduction

The One Channel Hub is a low-cost LoORaWAN® access point. It runs like a normal gateway but with only a single channel and a single
modem, and therefore offers much less capacity.

The Hub focuses on small-scale, low-density networks, up to 50 end devices, and is compatible with the LoRaWAN Standard and
existing LORaWAN 1.0.x devices. It uses Wi-Fi® as backhaul and is configurable via its accessible embedded webpage.
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Figure 1: Hub for LoRaWAN Demo

2 Evaluation Hardware

The evaluation hardware for the One Channel Hub consists of:

e  ESP32-S3 shield adapter board
e  LoRa® radio shield
e  OLED display adapter board

J1 SX1261,2 Evaluation Board
PCB_ES09V0IA

PCB_E738VOIA
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Figure 2: From leftto right: ESP32-S3 Shield Adapter Board, LoRa Radio Shield Board, OLED Display Adapter Board

The ESP32 shield adapter and the OLED display adapter board are sold separately in a combo, under the reference: LRWHUB1EVK1A
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The center unit, which is the radio shield, can be ordered from our usual catalog distributors:

RELLEE

(available in other

Ordering P/N

Table 1: LoRa Radio Shield Board Order Numbers

Components

references)
S$X1261 EU868 SX1261MB1BAS SX1261MB1LBAS E406VO03A, XTAL, DC-DC
S$X1262 uUs91s5 SX1262MB1CAS SX1262MB1LCAS E428V03A, XTAL, LDO
S$X1268 CN490 SX1268MB1GAS SX1268MB1LGAS E512VO1A, XTAL, LDO
LLCC68 EU868 LLCC68MB2BAS LLCC68MB2BAS E568V01A/E570V01A, LDO
no display headers
LR1121 EU868 LR1121MB1DIS Available in E655VO01A, XTAL, DC-DC
LR1121DVK1TBKS
LR1121 Us9is LR1121MB1DIS Available in E655VO01A, XTAL, DC-DC
LR1121DVK1TCKS
LR1121 CN490 LR1121MB1GIS Available in E655VO01A, XTAL, DC-DC
LR1121DVK1TGKS

Before powering the demo up, please make sure to assemble the three parts in the correct order:
1. Plugthe radio shield onto the ESP32-S3 adapter.

2. Connect the OLED display adapter board on top of the radio shield.

LoRaHub Display

NN ek AN N S N T N o s N e e SX1261,2 Evaluation Board
PCB_ES0SV01A

i SEMTECH

PCB_E738VO1A

\d

LoRa

Freq Band:
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AP ® USER_LED [ma®
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Figure 3: Assembled OLED Display Adapter, Radio Shield, and ESP32-S3 Shield Adapter Board
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3 First Use

Before using the Hub EVK for the first time, you should check that the firmware version isthe most recent (if an update is required,
see section 5), configure it to communicate via USB and Wi-Fi, and register it with the Network Server, as described in this
document.

3.1 USB Configuration

To communicate with the Hub through USB, for debug purposes:

l. Install the virtual COM port CP210x driver on the PC. Here is the link to the USB drivers:
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers

1. Power on the demo from the USB port of the ESP32 shield adapter board. The screen must show, “LoRaHub-initializng /
not connected”:

LoRaHub - Initial
not connected

Figure 4: Information Displayed on the Hub When Powering On
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3.2 Wi-Fi Configuration

To connect the ESP32 adapter board to a Wi-Fi access point, install the ESP BLE Provisioning application on your phone from the
relevant App link (according to the type of OS installed on your mobile phone):

e  https://play.google.com/store/apps/details?id=com.espressif.provble

° https://apps.apple.com/in/app/esp-ble-provisioning/id1473590141

There are two ways to connect the Hub to a Wi-Fi access point:
e Use the serial terminal to get a QR code to identify the Hub.

e  Use Bluetooth to scan the Hub, instead of using the serial terminal.

3.2.1 Using the Serial Terminal

I Open a serial terminal on your PC, with UART set as “115200,8-N1".
A QR code will appear when the Hub powers on. A URL link is also provided in case the QR code is not correctly shown in
the serial terminal:

&2 COM79 - PuTTY —

Figure 5: QR Code and URL Link Shows in Serial Terminal

1. Open the ESP BLE Provisioning APP on your Bluetooth enabled phone, see Figure 6 for images of these steps:
1. Pressthe ‘Provision Device' button.
2. Scan the QR code displayed in your serial terminal.
3. Select the Wi-Fi network to join and enter the credentials.

4. After confirming the Wi-Fi connection, press Ok.
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Figure 6: ESP BLE Provisioning Steps for Serial Terminal Configuration

1. Once the Hub is successfully connected to the network, the IP address and the Hub ID will scroll on the display of the Hub,

for example 192.168.1.xxx — 744DBDFFFEXXXXXX.

Figure 7: One channel Hub IP Address and ID
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3.2.2 Using Bluetooth

l. Power on the Hub.
Il. Open the ESP BLE Provisioning APP on your Bluetooth enabled phone, see Figure 8 for images of these steps:
1. Pressthe "Provision Device" button.
2. Pressthe button ‘I don’t have a QR code’.
3. Change the default ‘PREFIX’ to ‘LRHB_’, then search for Devices like ‘LRHB_617C30’.
4. Press ‘Next’.
5. Select the Wi-Fi network to join and enter the credentials.
6. After confirming the Wi-Fi connection, press Ok.

1. Once the Hub is successfully connected to the network, the IP address and the Hub ID will also scroll on the display of the
Hub (see Figure 7).
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Figure 8: ESP BLE Provisioning Steps for USB Configuration
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4 Using the Hub

4.1 Configure the Hub on Web Ul

The Hub settings can be modified via a web page:

1. Connect your PC to the same WAN as the Hub.

2. Access the web page using the IP address displayed on the Hub and port 8000,

in our example the URL would be: http://192.168.1.xxx:8000/.

A default configuration is shown on the screen, see figure below. You can modify any of these settings, then:

1. Click “configure” to save them.
2. Press “reboot” for the Hub to apply the settings.

The Hub is configured.

« > O [ A Not secure  192.168.1.204:8000

LoRaHUB info
MAC address: 74:4d:bd:20:2d:a4
LoRaWAN network server
address
eul.cloud.thethings.network
port
1700

RX channel
frequency (MHz)
868.100000
spreading factor
7
bandwidth = 125 < 250 © 500
Miscellaneous
SNTP server address

pool.ntp.org

Figure 9: Hub Configuration Web Ul
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4.2 Register the Hub on the Network Server

l. Get the Hub ID using one of these methods:

1. Serial terminal.
Rl | (11632) lorapkt—fud: Gateway ID: 0x744DBDFFFE202DA4
Display screen, see in Figure 7.

Hub configuration web Ul shows the MAC address, see in Figure 9. The Hub ID is the MAC address with FFFE added in the
middle.

W

1. Register it on the NS. It will be shown on the NS.
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5 Upgrading the Firmware

When the Hub EVK is delivered, the ESP32 isalready flashed with a default firmware. If you need to update or reflash this firmware,
follow these steps.

1. Download the ESP tools from this location: https://github.com/espressif/esptool.

2.  Run the following command line to download the appropriate 3 bin files into the Hub.
The file paths marked in blue should be modified according to the customer environment.
If the esptool and bin files are in the same directory, just remove the file paths.
The bin files also need to be modified according to the shield, see Error! Reference source not found..

esptool.exe --chip esp32s3 --port COMxx --baud 460800 --before=default_reset --after=hard_reset
write flash --flash_mode dio --flash_freq 8om --flash_size 2MB ©0x0@ /path/to/xxx_bootloader.bin
0x10000 /path/to/xxx_lorahub.bin ©x8000 /path/to/xxx_partition-table.bin

Figure 10: Information Shown After Downloading the Bin Files

All the binary files for different platforms and shields are located in the project repository, under the /bin directory :

https://github.com/Lora-net/one channel hub/bin

When the FW upgrade is finished, the screen will look like the figure below.
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LoRaHub - Initial
not connected

Figure 11: Display Information After Downloading the Bin Files
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6 Glossary

Term Description

Long Range Communication

LoRa®

ona The LoRa® Mark is a registered trademark of the Semtech Corporation
LoRaWAN® LoRa® Wide Area Network Standard . .

The LoRaWAN® mark is used under license from the LoRa Alliance®

NS Network Server
SF LoRa® modulation Spreading Factor
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7 Revision History

Version Changes and/or Modifications

01.00 Sept 2024 Initial Release
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SEMTECH

Important Notice

Information relating to this product and the application or design described herein is
believed to be reliable, however such information is provided as a guide onlyand
Semtech assumes no liability for any errorsin this document, or for the application
or design described herein.

Semtech reserves the right to make changes to the product or this documentatany
time without notice. Buyers should obtain the latest relevant information before
placing orders and should verify that such information is current and complete.
Semtech warrants performance of its products to the specifications applicable at
the time of sale,and all sales are made in accordance with Semtech'’s standard
terms and conditions of sale.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS, OR INNUCLEAR APPLICATIONS IN WHICH THE FAILURE COULD BE
REASONABLY EXPECTED TO RESULT IN PERSONAL INJURY, LOSS OF LIFEOR
SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. INCLUSION OF SEMTECH
PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE UNDERTAKEN SOLELY
AT THE CUSTOMER'S OWN RISK.

Should a customer purchase or use Semtech products for any such unauthorized
application, the customer shall indemnify and hold Semtech and its officers,
employees, subsidiaries, affiliates, and distributors harmless against all claims, costs
damages and attorney fees which could arise.

The Semtech name and logo are registered trademarks of the Semtech
Corporation. All other trademarks and trade names mentioned may be marks and
names of Semtech or their respective companies. Semtech reserves the right to
make changes to, or discontinue any products described in this document without
further notice. Semtech makes no warranty, representation or guarantee, express or
implied, regarding the suitability of its products for any particular purpose. All rights
reserved.

© Semtech 2024
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