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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 

asking for assistance.

• Participate in ‘Group Chat’ by maximizing the chat widget in your 

dock.

2



Sponsored By

©2025 Beningo Embedded Group, LLC. All Rights Reserved.
3

THE SPEAKER

Jacob Beningo
Jacob@beningo.com

Jacob@beningo.com
Visit to learn more

www.beningo.com

www.beningo.com

Beningo Embedded Group – CEO / Founder

Focus: Software Architecture, Processes, and Dev Skills

At Beningo Embedded Group, we believe everyone deserves the skills to confidently 
advance their careers, meet deadlines, and deliver quality embedded systems. We 
provide modern strategies, insights, and hands-on training to equip developers and 
teams with the tools they need to succeed.

jacobbeningo

jacobbeningo

https://www.beningo.com/about/
http://www.beningo.com/
https://www.linkedin.com/in/jacobbeningo
https://www.linkedin.com/in/jacobbeningo
https://www.linkedin.com/in/jacobbeningo
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Build Systems
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Zephyr Project Organization
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mcuboot

External libraries, i.e. fatfs

Network tools

RTOS source

CPUs
Dev Boards

Device Drivers
Device Tree

Kernel source

Examples

Software
components
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Zephyr Build System

The Zephyr Build System is based on CMake and Python, managed by the west meta-tool. It orchestrates 

configuration, dependency management, and build generation across a modular, multi-repo project.

Key Components:

• CMake: Core build system generator (creates Makefiles or Ninja files)

• Kconfig: Handles project configuration through menuconfig, guiconfig, or prj.conf

• West: A Python-based meta-tool that wraps CMake and manages the workspace
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Building Blinky using West

west build -p -b frdm_mcxn947/mcxn947/cpu0 zephyr/samples/basic/blinky

7

Invoke 
west tool

Command

Pristine Build

Board option 

Board Example to Build
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Audience POLL Question
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What is the primary role of the west tool in the Zephyr build system?
a) It compiles source files directly using GCC
b) It manages Zephyr's device tree overlays
c) It acts as a meta-tool to manage repositories, build configuration, and 

project structure
d) It replaces CMake as the build system backend
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KConfig
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What is Kconfig?

Kconfig is the configuration system used to manage compile-time options for the kernel, 

subsystems, device drivers, and application settings.

It’s based on the same system originally used in the Linux kernel.

Purpose of Kconfig in Zephyr:

• Enables developers to select features, tune options, and control dependencies at build time

• Helps create configurable, modular, and scalable firmware projects

• Works hand-in-hand with menuconfig, guiconfig, and prj.conf

10
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How it works
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Kconfig Files

prj.conf

Kconfig System Resolves 
Dependencies

.config

autoconf.h

Defines all options

Your requested settings

Auto-generated result

#define CONFIG_* macros
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Configuration Tools
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west build -b <board> zephyr/samples/basic/blinky
west build -t menuconfig

menuconfig guiconfig

west build -b <board> zephyr/samples/basic/blinky
west build -t guiconfig

prj.conf
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Audience POLL Question
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What is the primary role of Kconfig files?
a) To store runtime configuration values that the application can change 

during execution
b) To define and manage compile-time configuration options, including 

defaults, dependencies, and menus
c) To manage device tree overlays and hardware abstraction for board 

support
d) To specify linker sections for placing kernel and driver symbols
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Device Tree
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What is the Devicetree

A devicetree is a hierarchical data structure primarily used to describe hardware. Zephyr uses 

devicetree in two main ways:

• to describe hardware to the Device Driver Model

• to provide the hardware’s initial configuration

Why Zephyr Uses a Device Tree

• To decouple hardware configuration from application logic

• To support many boards and SoCs with a common driver infrastructure

• To automatically generate configuration macros your firmware can use at compile time

15
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How it works
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Board DTS File
(frdm_mcxn947_mcxn947_cpuo.dts)

SoC Includes
(frdm_mcxn947_mcxn947_cpu0.dtsi

)

Application Overlay
(app.overlay)

Devicetree Compiler
(Build step using dtc + CMake)

Flattened DT Blob (.dtb)
+ Auto-generated C headers

Auto-generated Macros
(devicetree_generated.h)

Application / Driver C 
Source Code
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Audience POLL Question
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What is the primary role of the Device Tree in a Zephyr application?
a) To configure runtime hardware settings that can be changed during 

program execution
b) To describe the hardware layout and peripheral connections at build 

time, separate from application code
c) To manage memory allocation and thread priorities for the RTOS
d) To define file system structures and mount points for storage devices
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Hands-On Example:
Blinky
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Goals and Hardware Setup

The purpose of this example is to 

modify the samples/basic/blinky 

example to:

• Blink the default red LED

• Blink an added LED on GPIO1, pin 

22

• Build the project successfully

• Deploy the project with west
19

Programming 
Port

LED

myled
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Adding an Overlay

sample/basic/blinky

20

Add app.overlay

New leds node
Use the gpio-leds binding

Node Label
(&my_led)

name

Port and Pin LED On State

Convenient
Shortcuts

I can now write hardware-independent code using:
#define MYLED_NODE DT_ALIAS(myled)
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Modify the Blinky Application

21Searches DT for alias and retrieves the node ID

Creates a structure with the device specs:

static const struct gpio_dt_spec my_led = {
    .port = <pointer to GPIO1 device>,
    .pin = 22,
    .dt_flags = GPIO_ACTIVE_LOW
};

Init / Validate
DT

LED App
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Build and Deploy

Build the application:

 west build -p -b frdm_mcxn947/mcxn947/cpu0 

zephyr/samples/basic/blinky

Deploy the application:

 west flash

22
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Next Steps
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Going Further

Download the extra resources:

• https://beningo.short.gy/jVGeiDNZephyrLP

Zephyr Documentation:

• Kconfig Documentation

• Devicetree Documentation

Getting Started with Zephyr RTOS: Hello Blinky! (Webinar)

24

Downloadable Resources:

• West Cheat Sheet (High-Resolution)

• RTOS Performance Guide

• Application Code Examples

• Zephyr Docker Container

• VS Code Debug Launch Script

https://beningo.short.gy/jVGeiDNZephyrLP
https://beningo.short.gy/jVGeiDNZephyrLP
https://docs.zephyrproject.org/latest/build/kconfig/index.html
https://docs.zephyrproject.org/latest/build/kconfig/index.html
https://docs.zephyrproject.org/latest/build/dts/index.html
https://docs.zephyrproject.org/latest/build/dts/index.html
https://docs.zephyrproject.org/latest/build/dts/index.html
https://us8.list-manage.com/survey?u=ec02eb9313642ab1a1ef7b5fe&id=30bf1947df&attribution=false
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Additional Resources
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Please consider the resources below:
• Jacob’s Blogs
• Jacob’s CEC courses
• Embedded Software Academy

• Embedded Bytes Newsletter

• http://bit.ly/1BAHYXm

     

Consulting Coaching Training

www.beningo.com
www.beningo.com

https://www.beningo.com/blog/
https://www.beningo.com/blog/
https://www.beningo.com/category/design-news-cec/
https://www.beningo.com/category/design-news-cec/
https://www.beningo.com/embedded-software-academy/
https://www.beningo.com/embedded-software-academy/
http://bit.ly/1BAHYXm
http://bit.ly/1BAHYXm
https://www.beningo.com/about/
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Next Steps
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Welcome to Zephyr RTOS 

Build Systems, Kconfig, and Device Tree 

Threads, Scheduling, and RTOS Primitives 

Drivers, Peripherals, and Customization 

Debugging, Logging, and Best Practices



Thank You
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