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/ephyr System Architecture

Zephyr's Drivers:

= Generic Peripheral Drivers

= 220+ Sensors Already Integrated
= Crypto Drivers

= File System

= Debug/Logging Drivers

= Networking Drivers

= Communication Protocl Stacks (e.g.
Bluetooth LE, Wi-Fi, IEEE802.15.4,
OpenThread, NFC, ..)
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[1] See https://www.zephyrproject.org/wp-content/uploads/2025/01/Zephyr-Overview-20250113. pdf



https://www.zephyrproject.org/wp-content/uploads/2025/01/Zephyr-Overview-20250113.pdf
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How to add a custom Driver?

= Where should | store the driver? i :
Zephyr RTOS
Or how can | make my Driver part B'“et°°"‘|5 Wi-Fi P
of the Zephyt/nRF Connect SDK ‘
Code Base? i UART
RS
SPI I2C CAN
b 5.3
File-System ™) Storage ™) Logging
_ﬂ [
4 >Console
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/ephyr Application Types

An app located in Zephyr An app located within a Zephyr Freestanding
repository is referred to as  workspace but outside the  Application is an app
a Zephyr Repository Zephyr repository is located outside a Zephyr
Application referred to as a Zephyr workspace (e.g. nRF
(e.g. hello_world sample) Workspace Application Connect SDK installation)
zephyrproject/ zephyrproject/ <home>/
.west/ .west/ zephyrproject/
L config L config I— .west/
zephyr/ —— zephyr/ | L— config
L arch/ L —— bootloader/ — zephyr/
— boards/ —— modules/ — bootloader/
—— cmake/ —— nrf/ I— modules/
—— drivers/ —— <vendor/private-repos>/ L— ...
—— samples/ L applications/ —— MyDrivers
— hello world/ L— app/ app/
L ... I— CMakelLists.txt
—— tests/ I— prj.conf
— .. L src/

L— main.c 4
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i example-application ' Public template @ Watch 81 ~ % Fork 161
Add | ng CUStOm Drl\/er ¥ main ~ ¥ 1Branch © 11Tags Q, Go to file t | Addfile -
- .,’ fabiobaltieri westyml: switch to cmsis 6 @@ 06bbbla - 2 weeks ago Y1) 113 Commits
as a west project . o
W app app: update application to use the custom blink API last year
https://github.com/zephyrproject-rtos/example-application B boards boards: custom_plank: Add deme out-of-tres runner 4 months ago
or https://agithub.com/nrfconnect/ncs-example-application B doc doc: remove breathe 7 months ago
M drivers drivers: blink: Use DEVICE_API & months ago
I dts/bindings drivers: blink: blink-gpio-led: add initial implementation last year
n Refe rence OI’] hOV\/ to Str’UCtU re B9 include/app drivers: blink: Use DEVICE_API & months ago
. . W b lib: custom: simplify naming scheme last year
Ze p h y r= b ase d a p p I IC at 1ons. W scripts boards: custom_plank: Add demo out-of-tree runner 4 months ago
= app — Application folder (custom project) B tests/lib/custom b custom: simplify naming scheme last year
. boards — custom Boards M zephyr boards: custom_plank: Add demo out-of-tree runner 4 months ago
0 .gitignore doc: add Doxygen configuration last year
= drivers —» custom drivers
9 CMakelLists.txt cmake: use zephyr_syscall_include_directories last year
= dts/bindings — custom binding files ) Keonfig lib: create empty lib subsystem 3 years ago
= lib —» custom libraries D ucense nitial commit > years 290
[ READMEmd readme: add external runner entry 4 months ago
[ westyml west.yml: switch to cmsis_6 2 weeks ago


https://github.com/zephyrproject-rtos/example-application
https://github.com/nrfconnect/ncs-example-application
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Adding custom Driver as a Module

C:\Nordic\MyDrivers>tree /f

= Custom Driver File Structure e
CMakelLists.txt
Kconfig
. ) . drivers
= Adding custom driver as a ,Module Lﬁ?iﬁ?i;mm
— needed file: zephy/moduleyam/ v Tad
CMakelLists.txt
Kconfig
my_led.c
= Zephyr build system is looking for it des
Eiiflngs
and checks CMakel jsts.txt and b s
Kconfig file in C:/Nordic/MyDrivers include
my_Lle
folder which point to additional files By_Led:h
. h ~
stored in sub-folders e sl
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Adding custom Driver as a Module

The user project must include this module:

(VERSION 3.28.@)

(Zephyr REQUIRED HINTS
orld)

(app PRIVATE src/main.c)
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How to add a custom Driver?

= Where should | store the driver? i zepvhyr RTOS

= How to add the Driver C Code to

my project? BluetoothlE) Wi-Fi P

. . UART
The Driver is now part of the
_ | g il
Code Base, but how to add it s
_ SPI I2C CAN
to my project?

Console

s
File- Systemb Storage > Logging
o Q e P
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CONFIG_BT=y
CONFIG_BT_PERIPHERAL=y

Configuration System (KCONFIG) /

= Zephyr Kernel and Sub-System
can be configure at build time
=  Add software modules to your project

= |f a software module was added,
further CONFIG symbols appear and
allow you to configure the module

= Custom Kconfig is possible

= Goal: Configure software features
without changing source code

1

onfig=
Logging.ﬂ .@ @
80215 -

config=
Bluetooth onfig=
Bluetooth Sensor
- Drivers

Drivers

Firmware
Power Cloud
Manage Service Regulatorsg
9
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How to add a custom Driver?

= Where should | store the driver? i zepvhyr RTOS

= How to add the Driver C Code to

my project? BluetoothlE) Wi-Fi #

= How to Initialize/Start the Driver

USB UART )
el
SPI I2C CAN
orern b2
File-System ™) Storage ™) Logging
_ﬂ I
4 tWOfk >Console
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/ephyr's Boot-up Seguence

= Drivers may depend on other drivers being
initialized first, or require the use of kernel services.

= Driver Initialization Levels:
= PRE_KERNEL_1:

» no dependencies, such as those that rely solely on hardware present in the
processor/SOC.

» cannot use any kernel services during configuration

« PRE_KERNEL_2:
> Based on PRE_KERNEL_1 level software

» cannot use any kernel services during configuration

= POST_KERNEL:

» kernel services required during configuration

» Init functions at this level run in context of the kernel main task.

Boot-up Sequence

1

Execution primitives

Early Boot Sequence

Kernel Initialization

PRE_KERNEL_I

PRE_KERNEL_2

II

Multithreading

Preparation

POST_KERNEL

APPLICATION

USER-DEFINED

THREADS

driver
= 4 -

Scheduler 4

Idle thread

User defined
User defined

User defined

Within each initialization level you specify a priority level.

main thread runs main() )

A
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How to add a custom Driver?

= Where should | store the driver? i zepvhyr RTOS

= How to add the Driver C Code to
my project? BluetoothlE) Wi-Fi P

= How to Initialize/Start the Driver

UART

= H fine H ?
ow to define Hardware Usage -

)
SPI < 12C ::)CAN

s
File- Systemb Storage > Logging
o Q e P

Console
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Devicelree

separate files (DeviceTree file)

your Code

Defining Hardware Usage in

These Symbols are then used in

@de <devicetree.h> \

#define LEDO NODE DT ALIAS (led0)

© Nordic Semiconductor

-

/4
leds {
compatible = "gpio-leds"”;

| Jed_0 {

#define LEDO DT GPIO_LABEL (LEDQ w\n@

gpios F <&gpio0 13 GPIO_A
3

DeviceTree

Files

= Advantage:

= Can easily be reused (Hardware can

ret = gpio_pin configure (dev,

then adjusted by just changing the

GPIO_OUTPUT_ACTIVE | FLAGS);

DeviceTree file)

= Perfect for Device Driver

= No Memory overhead due to macros

13
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How to add a custom Driver?

= Where should | store the driver?

= How to add the Driver C Code to
my project?

= How to Initialize/Start the Driver

= How to define Hardware Usage?

= Power Management in the Driver

' Zephyr RTOS

BluetoothlE) Wi-Fi F ",

UART

(.

)
SPI < 12C ::)CAN

Console

o
File-System ™) Storage ™) Logging
_ﬂ g

4 twork>
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Where can you find further information?

» Zephyr / nRF Connect SDK Documentation

= Nordic's Developer Academy (nRF Connect SDK Fundamentals course and

nRF Connect SDK Intermediate course cover Drivers)

= Samples (Zephyr's sample folder => zephyr/samples and
NRF Connect SDK sample folder => nrf/samples)

= Zephyr Developer Summit 2022:

Tutorial: Mastering Zephyr Driver Development

15


https://docs.nordicsemi.com/bundle/ncs-latest/page/zephyr/kernel/drivers/index.html
https://academy.nordicsemi.com/courses/nrf-connect-sdk-intermediate/lessons/lesson-2-debugging/
https://www.youtube.com/watch?v=o-f2qCd2AXo

DevAcademy

https://academy.nordicsemi.com/

Learning Paths in
Nordic Developer Academy

Cellular loT Fundamentals

nRF Connect SDK Fundamentals Bluetooth LE Fundamentals nRF Connect SDK Intermediate

~ Cellular loT Learning Path
— Bluetooth LE Learning Path
Wi-Fi Learning Path



https://academy.nordicsemi.com/
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