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Quantum QE-E v 2.08— Release Notes 
This document accompanies the V2.08 firmware release of the ELPRO QE-E Quantum Edge and 

provides important information about using the product. For previous Firmware versions (Beta), 

please contact ELPRO Technologies for instructions documents. This guide is aimed at users who are 

familiar with ELPRO’s 415, 925, and 215 series products, and focusses on differences from these 

products. 

You will also have received an installation guide which shows how to connect to the device.  

Configuration 
Configure using the CConfig App or using the embedded webpages. Default login admin/admin. 

You can download CConfig app or USB drivers (for webpage config) from the ELPRO website.  

https://elprotech.com/product/el-qe-e-quantum-edge-series/

 

USB-C port 

Use the USB-C port for easy configuration. You need to download the USB Driver from ELPRO website 

(New version to support Quantum). If you have a USB-C port on your computer which provides 1.5A or 

more, then you can power the module directly from this port. The small LED beside the USB-C 

connector turns green if there is sufficient power available (blue LED indicates power is not available). 

If your computer has a USB-A port, you can use a USB-A to USB-C cable, but you need to power the 

module separately. Your computer will automatically be configured with the correct IP address via 

DHCP. 

USB IP Address: 192.168.111.1 

Note: Our testing has shown that when the Quantum is already powered externally through the Battery or Supply 

ports, some computers with USB-C will not connect to the Quantum unit. In this case, use a USB-A to USB-C cable 

to connect to the unit using a USB-A port on the laptop. 

Ethernet Ports 

You can also use either of the Ethernet ports for configuration. To connect to the Ethernet port, you 

need to set your PC ethernet port to the correct subnet address (there is no DHCP on the Ethernet by 

default). The default Ethernet IP address is printed on the side label of the unit. 

Ethernet IP Address: 192.168.0.1XX (Depending on unit serial number). 

https://elprotech.com/product/el-qe-e-quantum-edge-series/
https://elprotech.com/product/el-qe-e-quantum-edge-series/
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WiFi Port 

The WiFi Port is not enabled by default. You need to enable and configure WiFi via the device 

webpages over Ethernet or USB-C port before you can access the unit via WiFi. 

Hardware Features 

Power Supply 

The Quantum provides a flexible power supply with integrated battery charging. The supply can 

operate from 9V to 50V and will charge a 13.8V battery over the full input voltage range. At device 

power up, the supply is configured to draw no more than 2A, and battery charge current is limited to 

4A. This is expected to be suitable for most mains-powered applications. For higher current and solar 

applications, you can configure the power supply operation. Take care as the power supply 

configuration is enabled after module boot has completed, so your power setup needs to be able to 

run the module with the default power configuration until module boot is complete. 

For Solar charging, select “Enable 

MPTT”. Take care - the unit must have a 

Battery connected to the terminals 

before enabling this option and it will 

indicate this with a Green Tick or a Red 

Cross. 

You can enable different settings for the 

Power Supply. To do this check “Enable 

Custom settings”. You can set the Input 

Current Limit (The maximum current the 

device will draw from the power supply) 

to between 1A and 5A. Set this to a level 

to suit your power supply. When solar panels are used, the current will be limited by the MPPT circuit, 

and this current limit can be set to the maximum current of the solar panel used.  

You can set the Charge Voltage to between 13.5V and 14.0V, and you can set the maximum charge 

current to between 0.4A and 5A. Set these to suit your battery. 

High Current / High Voltage Output Switch — DO9 

The Quantum provides a single Electronic Relay output. This will switch up to 60V AC/DC, 5A 

continuous, and up to 30A for 100mSec (e.g. for motor start). You can use this to switch high powered 

external devices. Turn this switch on and off using the Digital Output signal DO9 (Register 0009) 

Controllable +12 V supply Output — DO10 

The Quantum provides a switchable +12V output on the front panel I/O connector. You can use this to 

supply other devices (up to 1A) including 115S expansion I/O modules. You can turn this supply on and 
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off using the Digital Output signal DO10 (Register 0010) or setup a Failsafe mapping to turn it ON at 

startup. 

Reg 10 (0) = OFF 

Reg10 (1) = ON 

LEDs 

RF1: TX/RX Activity on the Primary Communication, e.g. Cx Radio, WB900, High Power Wi-Fi, etc. 

RF2: TX/RX Activity on the Secondary Communication, e.g. Low Power 2.4Ghz or 5GHz Wi-Fi. 

RF3: TX/RX Activity on the Tertiary Communication (If fitted), e.g. Cellular, LoRaWAN, etc. 

RF1, RF2 & RF3: Led will turn ON when a link has been established and flash OFF with traffic. 

RS232: TX/RX Activity on the RS232 Serial channel 

RS485: TX/RX Activity on the RS485 Serial channel 

CFG: (Green) Configuration USBC port active and power available,  (Blue) Configuration USBC port 

active and power NOT available. 

LED Ring:  

Green – Normal Operation. 

Red – Failed Operation. 

Orange – Kernel Boot 

Blue/Cyan – Firmware update in progress. 

 

Front Panel Push-Button 

The front panel push-button provides a method to reboot the device without removing the power, 

and also a method to restore factory default settings.  

The LED Ring shows the status of the pushbutton and the current action. 

Normal Idle 1-4 Sec  Press 5-9 Sec Press 10-15 Sec Press  15-20 Sec press 

 (Test Cmd) (Reboot) (Factory Default) Roll around to start 

Green Blue Red Orange Green 

 

Test Command 

Hold the button down for approximately 1 to 4 second until the light ring comes blue, then release. 

Currently this command has no function. Currently it only flashes the RF Leds. Future releases will 

implement a module self-test. 
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Reboot 

Hold the button down for approximately 5-9 seconds and when the “Blue” LED ring turns “Red”, 

release the button and the module will reboot. Below pic shows the normal Ring LED indications (red, 

orange, flashing, etc) and some basic timing estimates. 

 

Factory Default 

Holding the button down for longer than the “Reboot” period (above), i.e. 10 seconds the ring LED will 

turn from “Red” to “Orange”, If the button is released during this “Orange” period (10-15 seconds), 

the module will reboot and apply Factory Default settings and all previous configurations will be lost.  

If the Button is held longer than 15 seconds it will roll around to the Normal “idle” state and the Ring 

LED will turn back to “Green”. 

Firmware Update 
You can update firmware in the Quantum unit via USB or via the device webpages. Either way you 

need to first extract the firmware image file “quantum.itb” from the zip archive.  

For USB, copy the file to your USB drive, insert to the USB-A port on the front of the Quantum unit, 

and reboot the unit (either by power cycle, or holding down the front button to Reboot as above.  

Above is a basic overview of the “Ring” LED indications while it is updating and then Rebooting. 
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For Webpage upgrade, connect to the device webpage, click “Full Configuration” on the right-hand 
menu, then navigate to “System Tools” and click “Local Firmware Upgrade (this unit)”. Click “Choose 

File” to and select the image file “quantum.itb”. Next, select “Send”, and when the file is loaded, 
select “Reset” to restart the unit and activate the new firmware image. 
 

SSH (Secure Shell) Access 
Internally, the Quantum runs a Linux operating system. SSH access is provided to make use of the full 

available functionality of the unit. You need to enable SSH access through the device webpage 

configuration (Advanced >> Full Configuration >> System Access >> Enable SSH Server).  

Once SSH is enabled, the root account is available.  

Username: root / Password : root 

You can connect via the Ethernet port on IP address 

192.168.0.1XX, or via the USB-C port (192.168.111.1). Use a 

terminal application to access the device (e.g. PuTTy). Connect to the device on port 22 using SSH 

protocol. The first time you connect, expect to see a security warning (see below for PuTTY dialog). 

Select “Accept” to save the host key so that you don’t receive this warning again. Select “Connect 

Once” to connect without saving the host key. 

 

 

 

 

 

 

 

 

https://www.chiark.greenend.org.uk/~sgtatham/putty/
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Connect to Internet for Node-RED and Docker 
During setup you will need an internet connection to 

add nodes to Node-RED and to download Docker 

Images. Select “Advanced >> Full Configuration >> 

Advanced Networking >> Network” and configure as a 

Client to access the Internet via your WiFi Router 

(Simler to what is shown). E.g. Set the Mode to 

Manual and Client (Station). Set the System Address 

and Encryption Passphrase to match your WiFi 

network. Set the Network Mode to Router (just so 

you are not bridging your LAN to the Wifi network) 

and set the Wireless IP Address to be a valid free 

address on your WiFi network or enable DHCP and let 

the Access Point automatically asign it.  

You can also connect via the Ethernet port by setting 

the Ethernet IP Address to an address on your 

Ethernet network. 

Select the Default Gateway to the address of your 

router on the local network. 

Once you have configured the networking, select “Save Changes and Reset” and wait for the unit to 

restart. The RF2 LED should come on indicating the WiFi connection. 

You can use the Ping command to check you have an internet connection. (Advanced >> Full 

Configuration >> Network Diagnostics >> Network Diag Tools).  
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Using Node-RED 
Node-RED is a visual programming language that 

lets you program complex control algorithms to 

operate locally on the Quantum unit. You need to 

enable Node-RED access through the device 

webpage configuration “Advanced >> Full 

Configuration >> Configuration >> System Access 

>>.” You will need “admin “level access. Then 

enable Node-RED and enter a port (default is 

1880)  

Once you have enabled Node-RED, select “Save 

and Activate Changes”. It takes around one 

minute for Node-RED to get up and running. Click 

on the shortcut “Go to Node-RED Editor” or enter 

the Node-RED URL including the port number into 

your browser. e.g. to access via the USB-C port, 

enter 192.168.111.1:1880. 

Installing additional Node-RED nodes 

Node-RED is an extensible language which allows you to install “nodes” to provide additional 

functionality. To add new nodes directly from Node-RED, your Quantum unit needs to have access to 

the Internet. This can be through the WiFi, one of the Ethernet ports. You will need to configure the 

Networking to enable Internet access (see the section above). 

Node-RED Example. 
Below is an example that uses Node Red to read some internal I/O registers using a Modbus Client and 

then displaying the values on a graphical Dashboard. 

We first need to add some Node Palettes (applications that will allow you to do the specific functions 

mentioned above). 

Select the Right-hand drop-down 

menu, and select “Manage Palette”. 

This will bring up a “User Settings” 

panel. Select the “Install” tab under 

“Palette” and enter a search term 

“Modbus”.  (See example).  

https://nodered.org/about/
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Select the desired node and click “install”, the example uses “node-red-contrib-modbus”. Depending 

on your internet connection and the size of the node, this could take several minutes. 

 

 

Also search for “node-red-dashboard” and select and install this as well. 

 

 

Now we can setup the Node-Red Flow, which is the set of instructions specific to the application. 

The example “Flow” shown, sets up some basic Modbus Read commands from local I/O registers in 

the Quantum I/O store and then display the diagnostic values on a dashboard to graphically represent 

the values. 

The Node-Red “Json backup file” used in this example can be downloaded from our website at the link 

shown below. 

https://elprotech.com/wp-content/uploads/2025/07/Node-Red_Example_flow_28-7-25.zip 

You can import this file into your Node-red application which will allow you to see a working example 

of how to access any register within the module using Modbus. 

To import the file, select the hamburger icon in the top right 

corner and choose “Import” then choose “select a file to 

import” and locate the downloaded Json file, then press 

“Import”.  

It may give a warning if there is already a “Flow”, press 

import, and it will create a new “Flow” tab. (remove the 

other “Empty” Flow tab by right clicking and “Delete” 

You may need to assign to a different Dashboard Nodes 

or to a Dashboard Group, select one or create a new 

one for within each Dashboard node. 

 

https://elprotech.com/wp-content/uploads/2025/07/Node-Red_Example_flow_28-7-25.zip
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You should now be able to deploy the Dashboard (as per below instruction), however you will 

probably need to adjust some of the parameters in this example Flow to your Quantum’s Configured 

IP Address and enable the Modbus TCP Server. Connect to your Quantum’s Web interface and assign 

the Modbus TCP Server to “1”, enable the option and press the “Save and Active Changes” button. 

There are many different ways to setup the Node-Red application, this is just one example. Having 

more knowledge of Java Script and/or Node-Red will be beneficial to successfully setting this up. 

Go back to the basic flow Tab and 

you will see the following. 

The Pink nodes on the 

left are “Modbus Read Nodes” 

with specific parameters to read a 

number of registers within the 

Quantum range (You may need to 

adjust this to match the server 

address if the Quantum’s LAN IP is 

different to the example (192.168.17.150)). Double Click these Nodes and adjust accordingly. 

Light Orange nodes are “Function Nodes” that split the payload into individual names so 

they can be forwarded to the different processes and then to the dashboard node. 

The Yellow nodes  &  are just “Change nodes” that set the payload to a specific 

name and also some “Range nodes” to scale the values. 

And lastly the blue nodes  are the Dashboard Nodes that display the values. 

When the flow is setup, press the “Deploy” button on the top right 

and then access the Dashboard menu from the dropdown list. 

Select the Icon shown 

below to open the 

Dashboard page. 



“How to” Note 

EL-QE-E_Quantum-HowTo_v1.9.docx  10 of 28  

 

The Example Dashboard is 

shown here, and it utilises 

“Guage Nodes”, “Numerical 

Nodes” and “Chart Nodes to 

graphically show some of 

the internal I/O register 

values. 

 

 

 

 

Installing nodes without Internet Access 

If you do not have internet access from the Quantum unit, you can still install new nodes using a Flash 

Drive from the USB-A port on the front of the module.  

You need to have an internet connection and the npm (Node Package Manager) application installed 

on your PC. 

Step 1 — use “npm pack” command to 

download the package to your computer and 

copy to a USB drive. 

Step 2 — Move the USB drive to the 

Quantum unit (USB-A port) and use “npm 

install” to install the new node. The 

USB drive is available at /media/usb0. 

Before installing, you need to change to 

the Node-RED user directory at: 

/config/userconfig/node-red. 

Note that this directory is retained through 

firmware updates, but will be deleted if the unit 

is set to factory default (via the front panel switch). 

Step 3 — Restart Node-Red to find the newly installed 

nodes (Note it takes about a minute for Node-RED to get up and running).  
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Using Docker to extend device functionality 
Docker allows you to run separate applications on the Quantum unit. This is additional to the existing 

functions of the Quantum. This application communicates with the Quantum unit and the outside 

world through IP networking. 

Set up Docker on the Quantum 

Before using Docker, you need to enable both Docker application and SSH server to allow you to 

access the Docker environment. Enable Docker and SSH access through the device webpage 

configuration (Advanced >> Full Configuration >> System Access). Note: Admin login is required for 

this page. 

Enable Docker and assign the Docker server an IP address. You must give the Docker server an IP 

address on a different subnet to the Quantum’s primary IP address. You will also need to configure 

networking rules to let your PC access this IP subnet.  

(Network Configuration Page) 

 

 

Click “Save and Activate” to activate the changes. 

Set up PC Networking to access Docker 

Use the route add command on your PC to add a route to the Docker subnet and use the route 

print command to check the route is configured correctly. 

 
Route Table 

 
 

https://docs.docker.com/get-started/docker-overview/
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You can use the Ping command from your PC to check you have everything set up correctly. 

 
 

Accessing Docker 

Once you have docker enabled, there will be a separate internal bridge interface providing connection 
to the docker containers that you will add. 

 
Once Docker is enabled and routing is setup, you can 

connect to the unit using ssh to access the docker IP 

address. ( login / password : root / root ) 

 

Docker configuration is stored at /config/userconfig/docker. Note that this directory is 

retained through firmware updates but will be deleted if the unit is set to factory default (via the front 

panel switch or the webpage menus). 

  

wifi0 

eth0 

Eth1 Eth2 

Bridge 

br0 Quantum Network 

Stack 
192.168.111.1            192.168.0.110 

 

                   192.168.1.10 

usb0 

Docker Containers 

Bridge 

docker0 
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Example – Apache httpd 

The example here installs and runs the httpd image at https://hub.docker.com/r/arm64v8/httpd/ 

which provides a simple webserver. This example requires an internet connection. If no internet 

connection is available, you can download the docker image to your computer and use a USB drive to 

copy it to the Quantum unit. 

Change to the docker configuration directory, and download the image (Note: arm64 image required) 

 
 
Use the docker images command to check the image is loaded, and docker run command to run 
the image. The example below assigns port 8080 to the httpd image’s internal port 80 (http). 

 
 

 
 
Now use the web browser on your PC to access the docker image at 192.168.1.10:8080  

 
 
 
 
 
 
 
 
 
 

https://hub.docker.com/r/arm64v8/httpd/
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Install CODESYS Docker Image 
A CODESYS Control Docker image can also be evaluated and run on the Quantum. The image contains 

the CODESYS Control for Linux ARM SL, which is compatible with the hardware architecture of the 

Quantum. 

Details on using the CODESYS software suite are not provided here. Please consult the CODESYS 

website for instructions on using CODESYS: CODESYS Group 

Ensure the Quantum is setup with Internet access and access to the Linux command line via SSH (as 

described above).  

1) Login via SSH and change to the Docker Configuration directory. 

# cd /config/userconfig/docker 

2) Download the relevant CODESYS image: 

# docker pull hilschernetiotedge/codesys_control_sl_linux 

3) Run the downloaded image (note the version at time of writing is 4.9.0.0): 

# docker run -it -d -v codesys_data:/var/opt/codesys --network=host   

--privileged --name=codesys_control_sl_linux   

hilschernetiotedge/codesys_control_sl_linux:4.9.0.0 
Note: This will run the Docker image in host mode, such that the docker0 bridge described above will not be used 

and the Docker Image will be accessible via the main network interface br0 (i.e. 192.168.0.110) as described in the 

pervious section (Set up PC Networking to access Docker). 

4) Once the image is running, the CODESYS development environment needs to be installed and 

running on a PC. You can then use it to download a configuration to the runtime in the Docker 

image. Consult the CODESYS documentation for help using the development system software. 

Note: The Device configuration in the CODESYS development system software must match the version of the 

runtime in the Docker image (4.9.0.0 at time of writing – which can be downloaded here)  and can be downloaded 

here: https://store.codesys.com/en/codesys-control-for-linux-arm-sl-1.html 

 

5) Make sure to configure the device in the CodeSys 

project to use the same version as that of the 

runtime (i.e. 4.9.0.0 here). To do this right click 

the device in the project and choose “Update 

Device” as shown in the screenshot below. Then 

select the downloaded runtime version from step 

3 above.  

6) CodeSys should now be able to access the Edge 

Gateway and Runtime via the configured Ethernet 

IP Address of the Quantum. 

https://www.codesys.com/
https://store.codesys.com/en/codesys-control-for-linux-arm-sl-1.html
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Install CODESYS Image in the Linux Environment 
A CODESYS Control image can also be evaluated and run on the Quantum. The image contains the 

CODESYS Control for Linux ARM SL, which is compatible with the hardware architecture of the 

Quantum. 

Details on using the CODESYS software suite are not provided here. Please consult the CODESYS 

website for instructions on using CODESYS: CODESYS Group 

Ensure the Quantum is setup with the correct Firmware Version 

(v2.02 - Thu Oct 9 16:44:33 AEST 2025 (10764M)) or later, it has 

Internet access and the SSH Server & FTP Server is enabled (as per 

screenshot - SSH (Secure Shell) Access). Module will require a 

reboot after enabling. Appropriate files are available on our 

Website under Quantum Resources. 

https://elprotech.com/product/el-qe-e-quantum-edge-series/ 

1) Copy “Codesys” Deb packages using an FTP Server program (FileZilla)  

Run FileZilla and connect to the Quantum using “root” / “root” – Quickconnect. 

Drag and Drop files from Source directory on your PC (Left) to the Root/firmware directory on 

the Quantum (Right) 

 

2) Login via SSH and run the following Commands to install the “deb” packages on the Quantum. 
# dpkg -i --force-depends /firmware/codesyscontrol_linuxarm64_4.14.0.0_arm64.deb 

# dpkg -i --force-depends /firmware/codemeter-lite_8.20.6539.500_arm64.deb 

# dpkg -i --force-depends /firmware/codesysedge_edgearm64_4.14.0.0_arm64.deb 

https://www.codesys.com/
https://elprotech.com/product/el-qe-e-quantum-edge-series/
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3) When all three have been installed (screen will indicate packages have been installed), you will 

need to Reboot the module. Type “reboot” at the SSH prompt or reset power to the module. 

4) Download and Install CODESYS V3.5 Service Pack 20 patch 5 from the CodeSys Store: 

Note: In this example we used the 64bit “.exe” installer but it will depend on your operating 

system as to which one you need. We used this version as it was known to run with the 

Example project version and requirements, etc. 

Make sure you install the full package as this will ensure all appropriate dependencies, etc are 

made available. 

 

5) We now also need to run the CodeSys Installer again and install “CodeSys Control SL Extension 

Package”. 

6) When all is installed, run the CODESYS application again and select the “Tools” menu and 

“Device Repository”, select “Install” and locate the “ElproIoDrvBase.devdesc.xml” file, this 

will load a basic Quantum I/O map into CODESYS. 

7) Build the Project and check you have no critical 

errors. Check the “Library Manager” in the 

CODESYS project if you have any error indications 

you may be able to right click and select “Add or 

Reload the Library”.   

 

8) When you have successfully built the Project without Errors, CODESYS should be able to access 

the Gateway and Runtime via the configured Ethernet IP Address of the Quantum. 

Note: Previous knowledge of the setup and configuration of CODESYS is essential for this to be a 

success as there are many aspects to the setup and how it is configured along with the many 

different Software versions and dependencies that may be required. 
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LoRaWAN Functionality 
The ELPRO Quantum offers LoRaWAN functionality with the EL-QE-LW8 (800MHz band) and EL-QE-

LW9 (900MHz band) models.  

The Quantum unit acts as a LoRaWAN Gateway. The radio module is RAK Wireless RAK2287 

supporting simultaneous detection of up to 10 messages on different channels, and demodulation of 

up to 16 messages at a time. 

Two SMA antennas on the top of the unit are provided for GPS and LoRaWAN communication. GPS is 

optional but recommended for full functionality. 

Note: You need to power the Quantum unit from the SUP or BAT terminals to enable the LoRaWAN functionality. When 

the Quantum is powered from the USB-C port, the internal LoRaWAN card is not powered. 

Configuring LoRaWAN 

Access LoRaWAN configuration from the device menu (Advanced >> Full Configuration >> Advanced 

Networking >> LoRaWAN). 

• LoRa Enable: 
Activates the LoRa gateway functionality, allowing it 
to send and receive LoRaWAN packets between end 
devices and the network server. 

• Radio Type: 
Selects the radio interface used for LoRaWAN 
communication (e.g., LW9, LW8, LW4).  
Note: Make sure your module has LoRa Hardware support (it 
must have either -LW8 or -LW9 in the product code) and ensure 
the Radio Type matches your hardware model. 

Frequency Band: 

Specifies the LoRaWAN regional frequency plan — in this 

case, US902-928 MHz, compliant with LoRaWAN 

Regional Parameters for North America. (See link for 

available bands - LoRaWAN Frequency Bands 

• GPS Enable: 
Enables GPS synchronization, allowing the gateway 
to provide location and precise timing information 
for received LoRa packets. 
Note: You will need a separate GPS antenna to enable GPS 
Reception. 

• Gateway EUI: 
A unique 64-bit identifier assigned to the gateway. It is used by the LoRaWAN Network Server to 
identify and authenticate the gateway. 
Generally we would recommend using the MAC Address of the Quantum (without the colons, 
which you can get from the “Home” page) followed by 0001, (e.g. 0012AF1301AC0001). This way 
the Gateway EUI is unique to the unit and you should not have any connection issues if connecting 
to the TTN. “The Things Network” 

https://www.rakwireless.com/en-us/products/lpwan-gateways-and-concentrators/rak2287-sx1302
https://www.thethingsnetwork.org/docs/lorawan/frequencies-by-country/
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• Server Address: 
Specifies the hostname or IP address of the network server (here set to “localhost”, meaning the 
gateway server and network server run on the same device).  

• Port Up (1700): UDP port used for uplink data (from gateway to server). 

• Port Down (1700): UDP port used for downlink data (from server to gateway). 

• Keepalive (10):  
Defines the interval time (in seconds) at which the gateway sends heartbeat or status messages to 
the network server to confirm active communication. (Default is 10 Sec) 

 
These parameters ensure reliable communication between the gateway and the network server by 
maintaining synchronization, correct packet routing, and consistent connection monitoring. 
 

Configuring TTN Server 

You can enable a local TTN (The Things Network) server or send the data to a remote server.  

• TTN Server Enable:  
When checked, this option activates 
communication between the local gateway and 
“The Things Network”. 

• Port: 
Specifies the TCP/IP port used by the TTN 
Webserver. (Default 1885). 

• MQTT Client Port: 
Defines the port number used by the MQTT client 
for standard communication with TTN. (default 2883)  

• MQTT Client Port TLS: 
Indicates the port number for secure (TLS-encrypted) MQTT communication. (default 2884) 

• Go to The Thing Network Server: 
A hyperlink directing the user to the TTN web interface for device management, monitoring, 
and data inspection. 

 
When configured, select “Save and Activate Changes” to start the TTN Server  
 
These settings ensure that the gateway or device can correctly forward uplink and downlink packets 
between end devices and TTN using MQTT, either through a secure or non-secure channel. 
 

The Thing Network Server 

The TTN Server is a third-party application frequently used with LoRaWAN applications. (See link for 
more details on TTN Server - TTN Server Information). 
To get the TTN Server running, you need to configure the Gateway and the Application. Inside the 
Application, you configure your end devices. 
Select the link “Go to The Thing Network Server”. This will take you to an internal configuration 
webpage login screen, where you can configure the server. 
Notes: Default connection is via USB to access (192.168.111.1). If you are connecting Via LAN or need to have remote 

access for this connection, you will need implement a “route” on the device you are using to access it. E.g. on a PC enter 

the line below into a Command prompt (changing end address to suit your Quantum LAN IP). 

“Route add 192.168.111.1 Mask 255.255.255.255 192.168.0.114”  

https://support.digitalmatter.com/en_US/lorawan%C2%AE-integration/351-setup-devices-on-the-things-network-v3#3-add-your-gateway-2
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You should then see a Login Screen for “The Things Stack for LoRaWAN” 

After Logging in using the Default credentials below 

Login details are as follows:  
User ID: admin 
Password: admin 
 

You should then see a Screen similar to below. 

 

 

 

Gateway Configuration 

• Gateway EUI must match the Gateway EUI that you entered on the 
LoRaWAN Settings page. 

• Gateway ID: Mandatory unique, human-readable identifier for your 
Gateway. Made up of lowercase letters, numbers and dashes and 
cannot be changed after creation. 

• Gateway Name: Optional human readable name used to identify your 
Gateway. 

• Frequency Plan: Frequency band that you wish to use. It is important 
that the Gateway and the end devices are all using the same 
Frequency plan form them to communicate. 

• Press: Register Gateway to complete. 
 

 
 
 
 

Application Configuration & Register End Device 

From the left-hand panel, select “Application” 

Users need to click on Add Application and fill in the Application ID & 

Application Name fields as required and click on Create application. 
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When the application has been added, you should see something similar to below and you will now 

need to select Register End device. 

 

 

 

 

 

 

There are two ways to add end devices one is from TTN LoRaWAN Device Repository and other is 

manually. Figures below show configuration of end device using repository.  
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Or you can select to manually configure the parameters as shown below. 

Select manual select and enter the following 

parameters as per the device. 

• Frequency Plan:  Must be the same for all device 
that you wish to communicate and  must be what 
was entered on the LoRaWAN Settings Page. 

• LoRaWAN version needs to be set to match your 
end device. 

• Regional Parameters also need to be set for your 
device. 

• The End Device JoinEUI and DevEUI are set to 
match the end device you’re connecting to.  

 

Provisioning Information: 

• The End Device JoinEUI and DevEUI are set to 
match the end device you’re connecting.  

• The End Device AppKey which should match the 
end device you’re connecting. 
 

Note: Join EUI, DEVEUI and AppKey should be provided with the end LoRaWAN device. 
 

Once complete the configuration click on Register end device. 

 
 

Local application Server 

LoRa Device Settings 
The LoRa Device Enable checkbox activates the LoRa device functionality within the system, allowing 
registered devices to send and receive data via the LoRaWAN network into local registers. 
Furthermore, it can be used to send the data using MQTT, Modbus and local protocol.  
  
Device Configuration Table 
This section defines the mapping and operational parameters of each connected LoRa device. It lists 
devices by their manufacturer, sensor type, and unique identifiers, along with configuration details 
such as measurement types and data scaling. 

• LoRa Device Enable: 
Activates the Local LoRa gateway functionality, and creates a Device configuration Table where 
you can configure the receive LoRaWAN packets between from end devices to local Registers. 
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Device Table configuration 

• Enable 
Activates or deactivates individual device entries. 

• Manufacturer 
Identifies the device manufacturer (e.g., VEGA, SFERALABS). 

• Sensor Type 
Specifies the hardware model or sensor type (e.g.,VEGAPULSE, IONO MKR). 

• Device EUI 
The unique 64-bit identifier assigned to each LoRaWAN device. 

• Measurement Value 
Selects the data channel to be read (e.g., Digital Input – DI, Analog Input – AI). 

• Register 
Defines the Modbus or internal register associated with the measurement value. 

• Scaling 
Applies a scaling factor to the measured value for unit conversion or normalization. 

• Offset 
Adds a fixed offset to the measurement reading, used for calibration. 

The table allows users to add, insert, or delete device entries, making it easy to configure multiple 
sensors under one network. The configuration can be applied by selecting “Save Changes” or “Save 
and Activate Changes” to ensure that updates are immediately applied to the active LoRaWAN 
communication setup. 
Currently this table is hard coded to only the two devices in the dropdown lists (VEGA - VegaPulse Air 

41 & SFERALABS – IONO MKR). Future versions will have provision to load new ones in via a script or 

file. Please Contact Elpro If you need further information. 

LoRaWAN Diagnostics 

You can access a diagnostic screen for LoRaWAN communications from the main menu (select 

“Network Diagnostics >> Monitor LoRa Comms”). 
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This diagnostic screen displays status information from the LoRaWAN driver every 30 seconds. 

Messages from remote devices will appear as a JSON up: {“rxpk:  message. 

If you are running TTN Server, additional diagnostics are available from inside the TTN Server 
Applications configuration screens. Select “Live Data” from the Gateways tab to see all 
communication from the gateway or select “Live Data” from the Applications tab to see more detailed 
data messages from individual devices. 

 
 
Also, should then be able to monitor the internal register values from the Quantum “Unit 
Diagnostics/I/O Diagnostics” menu. 

 
Or by enabling the Modbus Server and reading the internal values using a Modbus Client like 
Modscan32.  
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“How to” Note 

EL-QE-E_Quantum-HowTo_v1.9.docx  25 of 28  

Internal Register memory locations 
Digital output registers (coils) 

0001 — 0008 Local DIO1–DIO8 as digital outputs 

0009 High Voltage Digital Output (Bottom Side) 

0010 +12V external supply enable (Expansion I/O supply) 

0011 — 0020 Spare 

0021 — 0400 Space for locally attached 115s expansion I/O modules. Twenty register per module address, maximum number of modules is 19. 

0401 — 6000 General purpose bit storage used for: Staging area for data concentrator; Fieldbus mappings storage; Force mapping registers 

6001 — 10000 Not Available 

Digital input registers (bits) 
10001 — 10008 Local DIO1–DIO8 as digital inputs 

10009 — 10020 Set point status from analog inputs 1 through 4 

10009 — 10020 Set points for the VSupply, VBatt (Low Volts), Supply Current and Battery Current alarms 

10021 — 10400 Space for locally attached 115s expansion I/O modules. Twenty register per module address, maximum number of modules is 19. 

10401 — 16000 General purpose bit storage used for: Staging area for data concentrator; Fieldbus mappings storage; 

16001 — 19000 Not Available 

19001— 19255 On Board Low Power Wi-Fi – Client IP address connection status, e.g. 192.168.0.199 = Register 19199, etc. (Future) 

19301— 19555 On High Power Wi-Fi – Client IP address connection status, e.g. 192.168.0.199 = Register 19499, etc. (Future) 

19601— 19855 On C1-C9 Condor Radio – Client IP address connection status, e.g. 192.168.0.199 = Register 19799, etc. (Future) 

Input registers (words) 
30001 — 30006 Local AI1–AI6 (analog inputs, current or voltage mode) 

30007 Local supply voltage (0–40 V scaling) 

30008 Local battery voltage (0–40 V scaling) 

30009 Current at Supply Terminals (0 — 20A) 

30010 Battery Current ( -12 A - +8A) 

30011 — 30014 Local pulse input (PI1–PI4) rates: 4-20mA  

30015 — 30020 Spare 

30021 — 30400 Space for locally attached 115s expansion I/O modules. Twenty registers per module address, maximum number of modules is 19. 

30401 — 30493 Spare — General purpose word storage used for: Staging area for data concentrator; Fieldbus mappings storage; 

30494 — 30500 Internal information registers: serial number, firmware version and patch level 

30494 First four digits of serial number (Encodes Manufacture Month & Year 

30495 Next three digits of serial number (Encodes Manufactured Firmware version) 

30496 Remaining four digits of the serial number 

30497 First part of Current Firmware version 

30498 Second part of Current Firmware version 

30499 Third part of Current firmware version 

30500 Patch Level of current firmware version 

30501 — 35000 General purpose word storage used for: Staging area for data concentrator; Fieldbus mappings storage. 

35001 — 32255 RSSI List for “On board Low Power Wi-Fi” : When configured as a Base, Repeater, or Manual AP. 

 

On Board Low 

Power Wi-Fi 

The RSSI of each connected downstream is added to an I/O register according to the last byte of that device’s 

IP Address. For example, a downstream device with IP Address 192.168.0.199 will have its RSSI stored in I/O 

register 35000 + 199 = 35199. If no device is connected with that IP address, the corresponding register will 

show Zero. 

35261— 35283 Connection status registers (outlined below) for “On board Low Power Wi-Fi” : When configured as a Remote or a Manual Client  

35261 
On Board Low 

Power Wi-Fi 
Upstream RSSI for “On Board Low Power Wi-Fi”: When configured as a Remote, Repeater, or Manual Client, 
the RSSI of the connected upstream device in –dBm  

35262 
On Board Low 

Power Wi-Fi 

Connected Time: When configured as a Remote, Repeater, or Manual Client, the time (in hours) that the 

connection to the upstream device has been made. 

35263 
On Board Low 

Power Wi-Fi 

Generation Count: When configured as a Remote, Repeater, or Manual Client, the generation count of the 

connection to the upstream device. This is the number of times the connection has been lost and re-

established 

35264 & 35265 
On Board Low 

Power Wi-Fi 

Upstream IP Address: When configured as a Remote, Repeater, or Manual Client, the IP Address of the 

upstream device. 

  Most significant byte of Register 35264 displays the First Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35264 displays the Second Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Most significant byte of Register 35265 displays the Third Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35265 displays the Forth Octet of the IPV4 IP Address, e.g. 192.168.0.100 



“How to” Note 

EL-QE-E_Quantum-HowTo_v1.9.docx  26 of 28  

35266 
On Board Low 

Power Wi-Fi 
Radio 802.11 Channel number (1 — 13) 

35267 & 35268 
On Board Low 

Power Wi-Fi 
Radio Transmit Frequency (in MHz). 32-bit. Most significant word at lower (odd) address. 

35269 & 35270 
On Board Low 

Power Wi-Fi 
Radio Receive Frequency (Same as Transmit Frequency) 

35271 
On Board Low 

Power Wi-Fi 
Module uptime: The time (in hours) that this module has been up and running 

35272 
On Board Low 

Power Wi-Fi 
Channel Utilization % (average of last 60 seconds) 

35273 
On Board Low 

Power Wi-Fi 
Background Noise (average of last 60 seconds) 

35274 
On Board Low 

Power Wi-Fi 
Tx retry % (average of last 60 seconds): The percentage of total transmissions that required at least one retry 

35275 
On Board Low 

Power Wi-Fi 

Tx failed % (average of last 60 seconds): The percentage of total transmissions that failed to get an 

acknowledgement after all retries exhausted. 

35276 — 35279 
On Board Low 

Power Wi-Fi 
Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 minutes) 

35280 — 35283 
On Board Low 

Power Wi-Fi 
Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 hours) 

35301 — 32555 RSSI List for “High Power Wi-Fi (2.4, 5Ghz) & WB900” : When configured as a Base, Repeater, or Manual AP. 

 

High Power  

Wi-Fi & WB900 

The RSSI of each connected downstream is added to an I/O register according to the last byte of that device’s 

IP Address. For example, a downstream device with IP Address 192.168.0.199 will have its RSSI stored in I/O 

register 35300 + 199 = 35499. If no device is connected with that IP address, the corresponding register will 

show Zero. 

35261— 35283 Connection status registers) for “High Power Wi-Fi (2.4, 5Ghz) & WB900”: When configured as a Remote or a Manual Client  

35561 High Power  

Wi-Fi & WB900 

Upstream RSSI for “High Power Wi-Fi & WB900”: When configured as a Remote, Repeater, or Manual Client, 

the RSSI of the connected upstream device in –dBm 

35562 High Power  

Wi-Fi & WB900 

Connected Time: When configured as a Remote, Repeater, or Manual Client, the time (in hours) that the 

connection to the upstream device has been made. 

35563 
High Power  

Wi-Fi & WB900 

Generation Count: When configured as a Remote, Repeater, or Manual Client, the generation count of the 

connection to the upstream device. This is the number of times the connection has been lost and re-

established 

35564 — 35565 High Power  

Wi-Fi & WB900 

Upstream IP Address: When configured as a Remote, Repeater, or Manual Client, the IP Address of the 

upstream device. 

  Most significant byte of Register 35564 displays the First Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35564 displays the Second Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Most significant byte of Register 35565 displays the Third Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35565 displays the Forth Octet of the IPV4 IP Address, e.g. 192.168.0.100 

35566 High Power  

Wi-Fi & WB900 

Radio 802.11 Channel number (1 — 13) 

35567 — 35568 High Power  

Wi-Fi & WB900 

Radio Transmit Frequency (in MHz). 32-bit. Most significant word at lower (odd) address. 

35569 — 35560 High Power  

Wi-Fi & WB900 

Radio Receive Frequency (Same as Transmit Frequency) 

35561 High Power  

Wi-Fi & WB900 

Module uptime: The time (in hours) that this module has been up and running 

35562 High Power  

Wi-Fi & WB900 

Channel Utilization % (average of last 60 seconds) 

35563 High Power  

Wi-Fi & WB900 

Background Noise (average of last 60 seconds) 

35564 High Power  

Wi-Fi & WB900 

Tx retry % (average of last 60 seconds): The percentage of total transmissions that required at least one retry 

35565 High Power  

Wi-Fi & WB900 

Tx failed % (average of last 60 seconds): The percentage of total transmissions that failed to get an 

acknowledgement after all retries exhausted. 

35566 — 35569 High Power  

Wi-Fi & WB900 

Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 minutes) 

35570 — 35573 High Power  

Wi-Fi & WB900 

Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 hours) 
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35601 — 32855 RSSI List for “C1-C9 Condor Radio” : When configured as a Base, Repeater, or Manual AP. 

 

C1-C9 Condor 

Radio 

The RSSI of each connected downstream is added to an I/O register according to the last byte of that device’s 

IP Address. For example, a downstream device with IP Address 192.168.0.199 will have its RSSI stored in I/O 

register 35600 + 199 = 35799. If no device is connected with that IP address, the corresponding register will 

show Zero. 

35861— 35873 Connection status registers) for “C1-C9 Condor Radio”: When configured as a Remote or a Manual Client  

35861 C1-C9 Condor 

Radio 

Upstream RSSI for “C1-C9 Condor Radio”:  When configured as a Remote, Repeater, or Manual Client, the RSSI 

of the connected upstream device in –dBm 

35862 C1-C9 Condor 

Radio 

Connected Time: When configured as a Remote, Repeater, or Manual Client, the time (in hours) that the 

connection to the upstream device has been made. 

35863 
C1-C9 Condor 

Radio 

Generation Count: When configured as a Remote, Repeater, or Manual Client, the generation count of the 

connection to the upstream device. This is the number of times the connection has been lost and re-

established 

35864 — 35865 C1-C9 Condor 

Radio 

Upstream IP Address: When configured as a Remote, Repeater, or Manual Client, the IP Address of the 

upstream device. 

  Most significant byte of Register 35564 displays the First Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35564 displays the Second Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Most significant byte of Register 35565 displays the Third Octet of the IPV4 IP Address, e.g. 192.168.0.100 

  Second byte of Register 35565 displays the Forth Octet of the IPV4 IP Address, e.g. 192.168.0.100 

35866 C1-C9 Condor 

Radio 

Radio 802.11 Channel number (1 — 13) 

35867 — 35868 C1-C9 Condor 

Radio 

Radio Transmit Frequency (in MHz). 32-bit. Most significant word at lower (odd) address. 

35869 — 35870 C1-C9 Condor 

Radio 

Radio Receive Frequency (Same as Transmit Frequency) 

35871 C1-C9 Condor 

Radio 

Module uptime: The time (in hours) that this module has been up and running 

35872 C1-C9 Condor 

Radio 

Channel Utilization % (average of last 60 seconds) 

35873 C1-C9 Condor 

Radio 

Background Noise (average of last 60 seconds) 

35874 C1-C9 Condor 

Radio 

Tx retry % (average of last 60 seconds): The percentage of total transmissions that required at least one retry 

35875 C1-C9 Condor 

Radio 

Tx failed % (average of last 60 seconds): The percentage of total transmissions that failed to get an 

acknowledgement after all retries exhausted. 

35876 — 35879 C1-C9 Condor 

Radio 

Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 minutes) 

35880 — 35883 C1-C9 Condor 

Radio 

Channel Utilization, Background noise, Tx Retry % and Tx Failed % (average of the last 60 hours) 

35901 - 35920 Cellular Connection Information Registers (To be assigned) 

35921 - 35940 LoRaWAN Connection Information Registers (To be assigned) 

35941 - 35960 MQTT Information Registers (To be assigned) 

35961 - 35980 Docker Information Registers (To be assigned) 

35981 - 35600 System Information Registers (To be assigned) 

36001 — 36008 Local pulsed inputs 1–4, big endian format Most significant word at lower/odd address 

36009 — 38000 Spare space for 32-bit register values 

38001 — 38026 Local analog inputs as floating-point values.  

 ModScan format (sign + exponent + most significant 7 bits of significand at even/higher addressed location; lower 16 bits of 

significand at lower/odd, addressed location) (example: Analog input 1 at 12.3 mA gives registers 38001=CCCD, 38002=4144) 

38027 — 40000 Spare space for floating point values 

  

Output registers (words) 
40001 — 40002 Local AO1 and AO2 analog outputs 

40003 — 40020 Spare 

40021 — 40400 Space for locally attached 115s expansion I/O modules. Twenty registers per module address, maximum number of modules is 19. 

40501 — 46000 General purpose word storage area used for: Staging area for data concentrator; Fieldbus mappings storage 

46009 — 46016 Local pulsed outputs (DIO5–8). Big endian format. Most significant word at lower/odd address 

46017 — 48000 Spare 32-bit registers 
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48001 — 48004 Local analog outputs as floating-point values. ModScan format (sign + exponent + most significant 7 bits of significant at 

even/higher addressed location) Lower 16 bits of significant at lower/odd, addressed location (example: Analog output 1 at 12.3 

mA gives registers 48001=CCCD, 48002=4144) 

48009 — 50000 Spare space for floating point values 

50001  Onwards - not available 

 

 

Amendment Register: 

 

 

 

Issue No. Date Details of Amendment 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

 

1.8 

1.9 

31-Jan-2025 

04-Feb-2025 

11-Feb-2025 

23-May-2025 

28-Jun-2025 

23-Oct-2025 
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Preliminary Release 

Update with Docker, Register Map Information. 

Add Docker Download example and Firmware update instruction 

Add CODESYS Docker example. Format update & fix typos. 

Add LoRaWAN & TTN Server configuration.  

Add NodeRed example & CODESYS Linux install, minor updates inline with 

FW 2.02 

Extra LoRaWAN configuration & minor edits in conjunctions with FW2.08 

Changes to the Diagnostic Status Registers. 


