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AGENDA

• Prequel: AMF-ENT-T4184 Zephyr Overview

• Prepare Hardware

• Lab: 1st Zephyr Application

• West Tool

• Installing Zephyr

• Labs: Debugging:

− GDB command-line

− MCUXpresso IDE

https://www.nxp.com/webapp/Download?colCode=TP-ZEPHYR-OVERVIEW
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Prepare Hardware
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MIMXRT1060 -EVKB BOARD

Need 2 micro-USB cables for these labs



4PUBLIC

DEBUGGER COMPATIB IL ITY IN  ZEPHYR

• For the RT family, a J-Link debugger is recommended

− See Using J-Link with MIMXRT1060-EVKB

• Option 1: Use an external J-Link debugger 

− Must be Rev9 or greater to debug ARM Cortex-M7 or M33 cores 

• Option 2: Reprogram on-board LPC-Link2 firmware with Jlink 

− Must use separate power such as J48 connector, OR rework resistors on board 

Family RT Kinetis LPC

J-Link Yes
(Recommended)

Yes Yes

pyOCD Evaluating
flash support

Yes No

OpenOCD No No No

https://community.nxp.com/t5/i-MX-RT-Knowledge-Base/Using-J-Link-with-MIMXRT1060-EVKB/ta-p/1452717
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CONFIGURE EVK TO UPDATE ONBOARD DEBUGGER F IRMWARE

• Unplug the board

• Install J12 to force bootloader mode

− If needed, borrow jumper J9 or J10

• Plug USB cable to J1. 

− Should see Red power LED lit near J1

• Device manager shows LpcDevice

− Indicates bootloader enumerated
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UPDATE DEBUGGER WITH JLINK F IRMWARE

• Use tool LPCScrypt to update firmware

• Run script C:\nxp\LPCScrypt_2.1.2_57\scripts\program_JLINK.cmd

• When done, unplug EVK

https://www.nxp.com/design/microcontrollers-developer-resources/lpcscrypt-v2-1-2:LPCSCRYPT
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CONFIGURE EVK FOR USE WITH JLINK

• Unplug the board

• Remove J12 to use the onboard debugger

• Install jumpers J9 and J10

− connects SWD signals from onboard debug circuit.  

− These jumpers are installed by default.

• Plug USB cable to J1.  

− provides connection for J-Link debugger and 
UART/USB bridge. 

− with J-Link firmware, J1 no longer powers the EVK

− USB enumeration changes to Jlink with CDC COM port

• Power the EVK with another source.  

− Here we will use another USB port.  

− Move the jumper on J40 to short pins 3-4 
(default shorts pins 5-6)

• Connect a 2nd USB cable to J48

− powers the EVK.  

− green LED next to J40 will be lit when the EVK is 
properly powered.
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LAB:  ZEPHYR HELLO_WORLD SAMPLE

• In this Lab, you will learn: 

− How to build a Zephyr sample 

application using West

− How to flash a Zephyr application 

image using West

• Follow lab guide 
“Zephyr_hello_world_Sample_Lab.pdf”
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LAB:  WEST COMMANDS

west build -b mimxrt1060_evk 
-d ..\build-hello samples\hello_world
--pristine 

west flash -d ..\build-hello 
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SUMMARY OF STEPS USING WEST COMMANDS

• west build

− Scripts merge device tree for build

▪ Uses inputs from board DTS, overlay DTS, and .yaml bindings

− Scripts merge kernel config (Kconfig) settings

▪ From sources: board-specific config, application config, and CMake entries

− Generates project files, including Eclipse if used

− Compiles source code

− Links all libraries, and then final application

• west flash

− Invokes a runner (i.e., Jlink) to program application image to memory
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WEST

• Zephyr project includes command line tool named west

− “Meta-tool” or “swiss army knife,” an extensible command line tool for managing many common development workflows:

▪ Manages multiple repositories

▪ Sets up workspace

▪ Downloads all code for Zephyr

• “Pluggable” to allow your own extensions. Zephyr extensions include:

▪ Building, flashing and debugging

▪ Signing binaries

▪ Listing boards

▪ Installing CMake packages

▪ Software bill of materials

• west command structure:

▪ west [common-opts] <command> [opts] <args>

▪ help info available

− e.g. : west init --help
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WORKSPACE

• West allows you to work with projects (Git repositories) under a common workspace 

directory.

• Workspace concepts:

▪ topdir – top level directory; “zephyrproject” if you followed the setup instructions

▪ manifest repository – every workspace has one manifest repository which contains the manifest file

▪ manifest file – YAML file that defines the additional Git repositories in the workspace managed by west. 

zephyrproject/                 # west topdir

├── .west/                     # marks the location of the topdir

│   └── config                 # per-workspace local configuration file

│

│   # The manifest repository, never modified by west after creation:

├── zephyr/                    # .git/ repo

│   ├── west.yml # manifest file

│   └── [... other files ...]

│

│   # Projects managed by west:

├── modules/

│   └── lib/

│       └── tinycbor/          # .git/ project

├── net-tools/                 # .git/ project

└── [ ... other projects ...]
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WEST IN IT AND UPDATE

• Two most important workspace-related commands are west init and west update

• west init

▪ creates the workspace topdir (zephyrproject) along with .west and .west/config

▪ clones the manifest repository from https://github.com/zephyrproject-rtos/zephyr

▪ sets manifest.path to zephyr in .west/confg

▪ sets manifest.file to west.yml

• west update

▪ run after west init to populate the rest of your workspace

▪ uses manifest file in zephyrproject/zephyr/west.yml to populate the rest of the workspace.

• Run west update after refresh of your zephyr project to retrieve any updates added to the west.yml
file

https://github.com/zephyrproject-rtos/zephyr
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BUILD,  FLASHING AND DEBUGGING WITH WEST

• west build is used to build your applications (see west build –h for complete list of options)

▪ west build –b mimxrt1060_evk samples\hello_world

− will build “hello_world” application for the RT1060 EVK. 

− resulting files will be in build\ directory

• flashing:  west flash

• Debugging: 

▪ west debug

▪ west debugserver

• Target build directories can be specified to manage multiple applications and/or building for multiple board targets 
in the same workspace by using –build-dir or -d :

▪ west build –b <BOARD> -d <path/to/build/directory>  <path/to/source/directory>

▪ west flash -d <path/to/build/directory>

▪ west debug -d <path/to/build/directory>

▪ e.g: west build -b mimxrt1060_evk -p auto -d rt1060\hello_world samples\hello_world
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ADDIT IONAL USEFUL COMMANDS

• Pristine Builds

▪ A pristine build directory is essentially a new build directory.

▪ Sometimes the build system can get confused about the state of files and not build correctly. To address 
this, use --pristine=always (or -p=always) option to force build system to put the build directory into 

a pristine state.

• west boards

▪ list of supported board targets

▪ https://docs.zephyrproject.org/latest/boards/index.html

• pass additional arguments to CMake invocation performed by west build by passing 

them after a -- at the end of the command line

https://docs.zephyrproject.org/latest/boards/index.html
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ADDIT IONAL INFORMATION

• https://docs.zephyrproject.org/latest/guides/west/index.html

https://docs.zephyrproject.org/latest/guides/west/index.html
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DEVELOPMENT ENVIRONMENT INTRODUCTION

• Zephyr applications can be developed on Windows®, Linux®, or macOS host operating systems

− This training and lab guides assume Win10, but steps are similar for other host OSes

• CMake and Python enable portability across host operating systems

• Detailed installation instructions are documented in “00-Zephyr_Installation_Lab.pdf”

• Major components:

− Python 3: Script interpreter and packages

− CMake/Ninja/Make: Build system

− Device Tree Compiler: Compiles device tree hardware descriptions

− Toolchain: gcc for Arm, RISC-V, x86, etc.

− Debug/Flash Tools: J-Link, pyOCD, OpenOCD, etc.

− West: Custom tool for repository management, build/flash/debug assistance, and image signing

− Zephyr Git repositories: The source code!

• Zephyr SDK provides toolchains and some debug/flash tools

https://github.com/zephyrproject-rtos/sdk-ng
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INSTALLATION DETAILS

• Python virtual environment (venv)

− Best option to avoid issues with multiple versions of Python installed

− Installation Lab Guide uses venv, based on Zephyr’s Getting Started document

• Build Tools

− Zephyr Project bundles common build tools in Zephyr SDK

− Build tools for ARM architectures is GCC

− If NXP MCUXpresso IDE is installed, can use that GCC installation instead

▪ No need to also install Zephyr SDK

▪ Installation Lab Guide has steps to setup Zephyr environment variables to use MCUXpresso IDE

https://docs.python.org/3/library/venv.html
https://docs.zephyrproject.org/latest/develop/getting_started/index.html#get-zephyr-and-install-python-dependencies
https://github.com/zephyrproject-rtos/sdk-ng
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GUIDANCE STARTING FROM REPOSITORY

1. Ideally, developers should start with codebase from Zephyr Releases

− Releases go through Stabilization Period and Quality Process

− Production development can start with the latest LTS release.  Example of Git command:

▪ git checkout v2.7.2

− Developing with newer features can use latest release in Main branch, i.e. command:

▪ git checkout v3.0.0

2. But if newer features needed, not yet in release, can use latest commit in Main branch

▪ git checkout main

▪ git pull origin

• With West:

− When first initializing Zephyr, can specify the Zephyr release to start with

▪ west init --mr v3.0.0 zephyrproject

− Remember, run west update after git checkout of your zephyr project, to retrieve any updates 
added to the west.yml file
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WINDOWS:  ENVIRONMENT VARIABLES

• Create zephyrrc.cmd file in %userprofile% directory

set ZEPHYR_TOOLCHAIN_VARIANT=gnuarmemb

set GNUARMEMB_TOOLCHAIN_PATH=C:\nxp\MCUXpressoIDE_11.6.0_8187\ide\tools

set PATH=%PATH%; C:\Program Files\SEGGER\JLink

− Your J-Link directory name may be different, just be sure it is v7.22 or later
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WINDOWS:  COMMAND PROMPT,  WSL,  OR VM?

• Windows Command Prompt: Can use Zephyr SDK toolchains and debug/flash tools like J-Link and pyOCD. 
Recommended for new developers

• Windows Subsystem for Linux (WSL): Can use Zephyr SDK toolchains and twister, but does not support 
debug/flash tools like J-Link and pyOCD. Not recommended

• Linux Virtual Machine (VM): Can use Zephyr SDK toolchains, Twister test script, and debug/flash tools like J-Link 
and pyOCD; but requires installing a virtual machine. 
Recommended for experienced developers

https://docs.zephyrproject.org/latest/guides/test/twister.html
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LAB:  COMMAND -L INE DEBUGGING

WITH GDB

• In this Lab, you will learn: 

− How to launch GDB to debug Zephyr 

applications using West

▪ west debug -d 

path/to/build/directory>

− How to use GDB for basic 

command-line debugging

• Follow lab guide 

“Zephyr_GDB_Lab.pdf”
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MCUXpresso IDE
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THREAD AWARE DEBUGGING 

• In an RTOS, when pausing on a debugger, we only see the current registers of the 

current call stack 

• Thread aware debugging lets us see every thread in the program, not just the one that is 

running

• Beginning with J-Link version 7.11b, Segger has added thread-awareness support for 

Zephyr RTOS, through the inclusion of a windows DLL file (and a shared library under 

Linux and macOS)
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LAB:  MCUXPRESSO IDE

ZEPHYR THREAD AWARE DEBUG VIEW

• MCUXpresso IDE debugger displays details for each thread at runtime

− This TAD View for Zephyr requires MCUXpresso IDE v11.6.0 or newer

• Application can enable Thread Debug Info

− Selecting Kconfig CONFIG_DEBUG_THREAD_INFO=y

• Thread Awareness, will show:

• # - Thread Control Block index

• Name - Name of the thread

• Handle - Address of the thread handle

• Priority - Priority of the thread

• State - Current task state (e.g. running, suspended, queued, etc.)

• Stack Usage - Graphical view of current stack usage, with current allocation and stack size 
available to the thread

• Entry - Entry function for current thread

• Stack start - Stack start address

• Stack end - Stack end address

• Stack size - Size of stack

• Saved stack ptr - Thread’s saved stack pointer during the last context switch

• Stack high watermark - Highest address used by stack

• User options - User facing ‘thread options’. Values defined in kernel.h

• Entry param 1/2/3 - The entry point parameters
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LAB:  MCUXPRESSO IDE

ZEPHYR THREAD STACK USAGE:  H IGH WATERMARK VS.  CURRENT

Stack current usageStack High Watermark usage

Requires Kconfig CONFIG_INIT_STACKS=y
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• Call stack shown for each 

thread

• Registers View will show 

register values for each thread 

context

− Click a different thread in the 

Debug View to see the current 

registers for that thread

LAB:  DEBUGGING WITH MCUXPRESSO IDE

WITH ZEPHYR THREAD AWARENESS
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MCUXPRESSO IDE AND THREAD AWARENESS DEBUGGING LAB

• In this Lab, you will learn: 

− How to configure Thread Awareness in your 

Zephyr project and view thread details in the 

debugger

− How to configure MCUXpresso IDE to debug a 

Zephyr application with Thread Awareness

• Follow lab guide 

“Zephyr_MCUXpresso_IDE_Debug_Lab.pdf”
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OTHER DEBUG OPTIONS

• SEGGER Ozone: The J-Link Debugger

− Stand-alone graphical debugger

− Debug information windows for any purpose: disassembly, memory, 
globals and locals, (live) watches, CPU and peripheral registers

− High-speed programming of the application into the target

− Direct use of J-Link built-in features (Unlimited Flash Breakpoints, Flash 
Download, Real Time Transfer, Instruction Trace)

− Scriptable project files to set up everything automatically

− New project wizard to ease the basic configuration of new projects

• SEGGER SystemView: 
Recording and Analyzing Embedded Systems

− Continuous real-time recording of embedded systems

− Captures tasks, interrupts, timers, resources, API calls, and user events

− Recording via J-Link and SEGGER RTT Technology, IP, or UART

− Live analysis and visualization of captured data

− Minimally system intrusive

− Free for non-commercial use without limitation

− SEGGER Ozone

− SEGGER SystemView

•NXP and SEGGER: Debug, Visualize and Analyze 
Zephyr OS Applications with Ease

•Derek Snell, Senior Systems Engineer (NXP)

•Axel Wolf (SEGGER)

Z E P H Y R  O N - D E M A N D  W E B I N A R  S E R I E S

W W W . N X P . C O M / Z E P H Y R T R A I N I N G

https://www.segger.com/products/development-tools/ozone-j-link-debugger/
https://www.segger.com/products/development-tools/systemview/
https://www.nxp.com/design/training/nxp-and-segger-debug-visualize-and-analyze-zephyr-os-applications-with-ease:TIP-NXP-AND-SEGGER-DEBUG-VISUALIZE-AND-ANALYZE
http://www.nxp.com/zephyr
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ZEPHYR ON-DEMAND WEBINAR SERIES

WWW.NXP.COM/ZEPHYR TRAIN ING

• Series of customer webinars introducing Zephyr and highlighting NXP-supported platforms 

• Includes demonstrations (but not hands-on training or lab tutorials)

• NXP and Zephyr OS: Unlocking Innovation with an 
Open Source RTOS

• Maureen Helm (NXP)

• Kate Stewart (Zephyr Project)

• Application Portability with Zephyr OS and NXP

• Derek Snell, Senior Systems Engineer (NXP)

• Accelerate Development with Zephyr OS 
Features and Modules

• Derek Snell, Senior Systems Engineer (NXP)

•NXP and SEGGER: Debug, Visualize and Analyze 
Zephyr OS Applications with Ease

•Derek Snell, Senior Systems Engineer (NXP)

•Axel Wolf (SEGGER)

•Should I Care About Zephyr OS? 
- Real Experiences of an RTOS Expert

•Brendon Slade, MCU Ecosystem Director (NXP)

•Eli Hughes, Pro Support Engineer

•OTA Device Management with Golioth Cloud Platform 
Using Zephyr RTOS and NXP i.MX RT

•Mike Szczys, Developer Relations Engineer (Golioth)

•Derek Snell, Senior Systems Engineer (NXP)

http://www.nxp.com/zephyr
https://www.nxp.com/design/training/nxp-and-zephyr-os-unlocking-innovation-with-an-open-source-rtos:TIP-NXP-AND-ZEPHYR-OS-UNLOCKING-INNOVATION
https://www.nxp.com/design/training/application-portability-made-easy-with-zephyr-os-and-nxp:TIP-APPLICATION-PORTABILITY-MADE-EASY-WITH-ZEPHYR
https://www.nxp.com/design/training/accelerate-development-with-zephyr-os-features-and-modules:TIP-ACCELERATE-DEVELOPMENT-WITH-ZEPHYR-OS
https://www.nxp.com/design/training/nxp-and-segger-debug-visualize-and-analyze-zephyr-os-applications-with-ease:TIP-NXP-AND-SEGGER-DEBUG-VISUALIZE-AND-ANALYZE
https://www.nxp.com/design/training/should-i-care-about-zephyr-os-real-experiences-of-an-rtos-expert:TIP-SHOULD-I-CARE-ABOUT-ZEPHYR-OS
https://www.nxp.com/design/training/ota-device-management-with-golioth-cloud-platform-using-zephyr-rtos-and-nxp-i-mx-rt:TIP-OTA-DEVICE-GOLIOTH-CLOUD-ZEPHYR-RTOS
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ZEPHYR GETTING STARTED

• Zephyr Getting Started Guide

• Samples and Demos

• Supported boards

• Beyond the Getting Started Guide

• Eclipse Debugging

• Zephyr Documentation

• Zephyr Community and Support

• GitHub

https://docs.zephyrproject.org/latest/getting_started/index.html
https://docs.zephyrproject.org/latest/samples/index.html#samples-and-demos
https://docs.zephyrproject.org/latest/boards/index.html
https://docs.zephyrproject.org/latest/guides/beyond-GSG.html#beyond-gsg
https://docs.zephyrproject.org/1.14.0/application/index.html#eclipse-debugging
https://docs.zephyrproject.org/latest/index.html
https://www.zephyrproject.org/community/
https://github.com/zephyrproject-rtos/zephyr


NXP, THE NXP LOGO AND NXP SECURE CONNECTIONS FOR A SMARTER WORLD ARE TRADEMARKS OF NXP B.V. ALL OTHER PRODUCT OR SERVICE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. © 2022 NXP B.V.


