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1. Overview

This guide explains how to build, modify, flash, and verify an application for the
Norik DECT NR+ USB Dongle.

The recommended starting point for DECT NR+ application development is the
DECT MAC/DLC shell included in the nRF Connect SDK:

nrf/samples/dect/dect shell

You can either:
e build and modify the DECT shell using the nRF Connect SDK; or

o flash a prebuilt nerged.nex application image provided as part of a firmware
release.

The flashing procedure replaces only the application running on the nRF9151.
It does not:

o modify the factory-installed RP2040 debug probe firmware;

e update or replace the DECT modem firmware;

e require the dongle to be opened or connected to an external debugger.

The application image must be compatible with the modem firmware installed
on the dongle.

The current DECT MAC/DLC shell requires:
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mfw-nr+ nrf9lx1l 2.0.0

Flashing another application replaces the application currently installed on the
NRF9151. The official application can be restored later by flashing the official
merged.hex imMage using the same procedure.

2. Requirements

Supported host system
This guide has been verified on Ubuntu Linux.
Equivalent tools may work on other operating systems, but the commands in
this guide use Linux paths and utilities.
Hardware
e Norik DECT NR+ USB Dongle
o A computer with an available USB port

The dongle must contain the factory-installed RP2040 debug probe firmware.

Software
For flashing a prebuilt application:
e probe-rs
e A compatible nerged.nex application image
e Optional: picocon or another serial terminal
For building or modifying an application:
e Visual Studio Code
» nRF Connect for VS Code extension
e nRF Connect SDK v3.3.0
o Git
e Access to the Norik Zephyr repository

Verify that probe-rs is available:
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host$ probe-rs
Optional: verify that picocon is available:

host$ picocom

3. Set Up the Development Environment

This section is required only when building or modifying an application.

It may be skipped when flashing a prebuilt application image.

3.1Install nRF Connect for VS Code

Install Visual Studio Code and the following extension:

nRF Connect for VS Code

Use the extension to install:

nRF Connect SDK v3.3.0

Make sure that both the SDK and its matching toolchain are installed.

3.2 Open the nRF Connect SDK workspace

Open Visual Studio Code and select the installed nRF Connect SDK v3.3.0
environment.

The workspace must contain the standard nRF Connect SDK repositories,
including:

nrf
zephyr
modules

3.3 Configure the Norik Zephyr repository

The current dongle board definition and pin control configuration are available
in the Norik Zephyr repository:
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https://github.com/norikdoo/zephyr

Use the following branch:

DECT-NR-plus-dongle-support

This branch is currently required for Norik DECT NR+ USB Dongle support. It
may be replaced by a stable branch or release tag in the future.

From the zepnyr directory inside the nRF Connect SDK workspace, add the
Norik repository if it is not already configured:

host$ git remote add norik https://github.com/norikdoo/zeph
yr.git

If the norik remote already exists, update its URL if necessary:

host$ git remote set-url norik https://github.com/norikdoo/
zephyr.git

Fetch the available branches:
host$ git fetch norik
Switch to the required branch:

host$ git switch
norik/DECT-NR-plus-dongle-support

If the local branch already exists, use:

host$ git switch DECT-NR-plus-dongle-support
host$ git pull

3.4 Verify the board target

From the nRF Connect SDK workspace, run:
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host$ west boards | grep dect nr plus usb dongle

The output should include:

dect nr_plus usb _dongle/nrf9151/ns

Do not continue with the build if this target is not available.

4. Create and Build the Application

The DECT MAC/DLC shell is the recommended starting point for applications
using DECT NR+ communication.

The sample is located at:

nrf/samples/dect/dect shell

4.1 Create an application from the sample
In Visual Studio Code:

1. Open the nRF Connect extension.
2. Select Create a new application.
3. Select Copy a sample.

4. Choose:

dect/dect shell

5. Select a destination directory for the copied application.

Use the copied application as your project. Do not modify the original sample
directly inside the SDK unless this is intentional.

4.2 Add a build configuration

Select Add build configuration and use the following settings:

DECT NR+ USB DONGLE - Application Development and Flashing Guide



SDK version: v3.3.0
Board target: dect nr plus usb dongle/nrf9151/ns
Base configuration file: prj.conf

Generate the build configuration and start the build.

4.3 Modify the application

After copying the sample, the source code and configuration can be modified
as required.

Typical changes may include:
e adding custom shell commands;
» processing received DECT payloads;
e generating application-specific DECT messages;
e communicating with sensors or peripherals;
o changing application startup behaviour;
e adding application-specific settings and logic.

After making changes, rebuild the application using the nRF Connect extension.

4.4 Locate the generated image

After a successful build, locate:

<build-directory>/merged.hex
The exact build directory depends on the name and location of the build

configuration.

The recommended image for flashing is:

merged.hex

Do not flash an image built for another board or nRF91 device.

5. Download a Prebuilt Application Image
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Skip this section when you have built the application yourself.

Download the application image provided with the firmware release:

norik-dect-shell-v1.0.0-merged.hex

Before flashing, verify that the firmware release is intended for:

Norik DECT NR+ USB Dongle

and that it targets:

nRF9151

The release must also specify the required modem firmware.

For the current DECT MAC/DLC shell, the required modem firmware is:

mfw-nr+ nrf9lxl 2.0.0

When a SHA-256 checksum is provided, verify the downloaded file:
host$ sha256sum norik-dect-shell-v1.0.0-merged.hex

Compare the result with the checksum published with the firmware release.

6. Connect and Identify the Dongle

Insert the Norik DECT NR+ USB Dongle directly into a USB port on the
computer.

The factory-installed RP2040 firmware provides:
o the debug probe used to program the nRF9151; and
o the USB serial interface used by the nRF9151 application.

6.1 Identify the debug probe

List the connected debug probes:
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host$ probe-rs list
The output should include a device named:

Debugprobe on DECT NR+ USB Dong

If the device is not listed, do not continue with flashing.

6.2 Multiple connected debug probes

If multiple debug probes are connected, make sure that the selected probe is:

Debugprobe on DECT NR+ USB Dong

Select the probe associated with the dongle that you want to program.

6.3 Identify the serial interface

List the persistent serial device names:
host$ Ls /dev/serial/by-id/

The output should include a serial interface associated with the DECT NR+ USB
Dongle.

The serial interface is used only to communicate with the running application. It
is not the target file used by probe-rs during flashing.

7. Flash the Application
Flashing replaces the application currently installed on the nRF9151.
It does not replace:

e the RP2040 debug probe firmware; or

» the DECT modem firmware.

Close any application that may be using the debug probe before continuing.

Run:
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host$ probe-rs download
nNRF9151 xxAA
--binary-format hex
--allow-erase-all
<path-to-generated-hex>/merged.hex

Replace:

<path-to-generated-hex>/merged.hex

with the actual path to the application image.

For example:

host$ probe-rs download
NRF9151 xxAA
--binary-format hex
--allow-erase-all
build/merged.hex

When flashing a downloaded firmware release, use the downloaded filename:

host$ probe-rs download
NRF9151 xxAA
--binary-format hex
--allow-erase-all
norik-dect-shell-v1.0.0-merged.hex

Do not disconnect the dongle while the operation is in progress.

If multiple debug probes are detected, select:

Debugprobe on DECT NR+ USB Dong

A successful operation completes the download and verification stages without
errors.

The --allow-crase-all option allows probe-rs to erase the required nRF9151 flash
areas before writing the new application.
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This erases and replaces the previous nRF9151 application.

8. Power-Cycle the Dongle
After flashing completes:
1. Disconnect the dongle from the USB port.
2. Wait briefly.
3. Reconnect the dongle.
4. Wait for the debug probe and serial interface to appear again.

A physical disconnect and reconnect may be required before the newly flashed
application starts normally.

Verify that the dongle is detected again:
host$ probe-rs list
You can also verify the serial interface:

host$ Ls /dev/serial/by-id/

9. Verify the Application

9.1 Locate the serial interface

Run:
host$ Ls /dev/serial/by-id/

Use the serial interface associated with the Norik DECT NR+ USB Dongle.

Using /dev/serial/by-id/ is recommended because the path is more stable than
a device name such as /dev/ttyacno .

9.2 Open the serial console

Open the serial interface at 115200 baud:
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host$ picocom 115200
/dev/serial/by-id/<dongle-serial-interface>

Replace:

<dongle-serial-interface>

with the actual interface name.
The expected output depends on the flashed application.

For the DECT MAC/DLC shell, the expected prompt is:

desh:~$

Press Enter if the prompt does not appear immediately.

9.3 Verify the DECT shell
When the DECT shell is running, check its status:

desh:~$ dect status

For the current application, the modem information should include:

Modem FW version: mfw-nr+ nrf91lx1l 2.0.0
Modem activated: yes

List the available DECT commands:

desh:~$ dect

The available commands should include functions such as:

connect
disconnect
neighbor list
nw_create
nw_join
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rx
tx
sett
status

The exact command list may change between application versions.

10. Modem Firmware Compatibility

The DECT modem firmware and the nRF9151 application are separate
components.

Flashing merged.hex changes only the application. It does not update the modem
firmware.

The current DECT MAC/DLC shell requires:

mfw-nr+ nrf9lx1l 2.0.0

An application may flash and start successfully while DECT functionality still
fails because an incompatible modem firmware version is installed.

Before flashing a firmware release, check the modem compatibility information
included with that release.

Do not assume that:
e a PHY-only modem firmware is compatible with the MAC/DLC shell;
o every DECT application supports every DECT modem firmware version; or
o flashing merged.nex automatically installs the required modem firmware.

If the installed modem firmware is incompatible, use the appropriate modem
firmware service or update procedure before using the application.

For information about compatibility between DECT NR+ modem firmware and
nRF Connect SDK versions, refer to the official NRF9151 DECT NR+ firmware
compatibility matrix.

The current DECT MAC/DLC shell uses DECT NR+ MAC and PHY firmware
version 2.0.0, which is compatible with nRF Connect SDK v3.3.0.

Modem firmware updating is outside the scope of this guide.
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11. Restore the Official Application

The official application can be restored using the same flashing procedure.

11.1 Obtain the official image

Download the official or factory application image for the Norik DECT NR+ USB
Dongle.

norik-dect-shell-v1.0.0-merged.hex

Make sure that the image:
e isintended for the Norik DECT NR+ USB Dongle;
o targets the nRF9157;

e supports the modem firmware installed on the dongle.

11.2 Flash the official image

Run:

host$ probe-rs download
NRF9151 xxAA
--binary-format hex
--allow-erase-all
<path-to-official-image>/norik-dect-shell-v1.0.0-merged.h
ex

After flashing:
1. disconnect the dongle;
2. reconnect it;
3. locate the serial interface;
4.

verify the application through the serial console.

Restoring the official application does not modify the RP2040 debug probe
firmware or the modem firmware.

12. Troubleshooting
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12.1 The dongle is not listed by probe-rs

Run:

host$ probe-rs list

The expected probe name is:

Debugprobe on DECT NR+ USB Dong

Try the following:

disconnect and reconnect the dongle;
use another USB port;
avoid unpowered USB hubs;

check whether the device appears in:

host$ lsusb

close applications that may already be using the debug probe;

check the operating system permissions or installed udev rules.

The dongle must contain the factory-installed RP2040 debug probe firmware.

12.2 Multiple debug probes are detected

Select:

Debugprobe on DECT NR+ USB Dong

Make sure that the selected probe belongs to the dongle that you intend to
flash.

Temporarily disconnecting other debug probes may make selection easier.

12.3 Flashing fails
Check that:

e the selected chip is:
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Disconnect and reconnect the dongle, then run the command again:

NRF9151 xxAA

the image is an Intel HEX file;

the image is intended for the Norik dongle;
the file path is correct;

no other program is using the debug probe;

the dongle remains connected during the complete operation.

host$ probe-rs download
nRF9151 xxAA
--binary-format hex
--allow-erase-all
<path-to-generated-hex>/merged.hex

12.4 The board target is not available

Run:

host$ west boards | grep dect nr plus usb dongle

The expected target is:

dect nr_plus usb dongle/nrf9151/ns

If it is missing:

verify that nRF Connect SDK v3.3.0 is selected;

verify that the Norik Zephyr repository is configured;

verify that the correct branch is checked out;

restart Visual Studio Code after changing the Zephyr repository;

recreate or reload the build configuration.

Required Zephyr branch:
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DECT-NR-plus-dongle-support

12.5 The application does not build

Check that the build configuration uses:

SDK version: v3.3.0
Board target: dect nr plus usb dongle/nrf9151/ns
Base configuration file: prj.conf

Delete the existing build directory and perform a clean build when build
configuration or board files have changed.

Also confirm that the application was copied from:

nrf/samples/dect/dect shell

12.6 The serial interface is missing
Check:

host$ Ls /dev/serial/by-id/

Then:
o disconnect and reconnect the dongle;
o wait for the USB interfaces to be created;
o close any serial terminal already using the device;
o check whether the USB device is visible with 1susb .

To check whether a device is already in use:
host$ sudo fuser /dev/ttyACMO

The actual device name may differ.

12.7 The serial terminal opens but no output appears
Check that:
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the baud rate is 115200 ;

the correct dongle serial interface is open;

the dongle was power-cycled after flashing;

no other serial terminal is using the same interface;

the flashed application uses the expected UART console.

Press Enter after opening the terminal.

For the DECT shell, the expected prompt is:

desh:~$

Other applications may display different output or may not print anything
automatically.

12.8 The application starts but DECT does not work

Check the installed modem firmware:

desh:~$ dect status

The current DECT MAC/DLC shell requires:

mfw-nr+ nrf9lx1l 2.0.0

Also verify the DECT settings used by the application, including:

device type;
transmitter ID;
network ID;
region;

band;

network join target.

A successful application flash does not guarantee that the installed modem
firmware and DECT configuration are compatible with the application.
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12.9 The wrong application was flashed

Download the correct official or factory norik-dect-shell-vi.0.0-nerged.hex image
and flash it using the same command:

host$ probe-rs download
nNRF9151 xxAA
--binary-format hex
--allow-erase-all
<path-to-official-image>/norik-dect-shell-v1.0.0-merged.h
ex

Then disconnect and reconnect the dongle.
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