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The Zephyr Project strives to deliver the best-in-class
RTOS for connected resource-constrained devices,
built to be secure and safe.
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Zephyr Project

Open Source, RTOS, connected, embedded

Fits where Linux is too big

Open-source real time operating system

Vibrant Community participation

Zephyr OS

Built with safety and security in mind

Cross-architecture with broad SoC and development 3rd Party Libraries
board support
Application Services
Vendor Neutral governance oL
Permissively licensed - Apache 2.0 OS Services

Complete, fully integrated, highly configurable,
modular for flexibility Kernel

Product development ready using LTS
includes security updates

Certification ready with Auditable

CITHELINUX FOUNDATIONPROJECTS
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Architecture
and Features
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ARCHITECTURE

- Highly configurable, highly
modular

- Cooperative and preemptive
threading

- Memory and resources are ._
typically statically allocated

- | w2154 Bueioon®
- Integrated device driver interface

- Memory protection: stack overflow . . I
protection, kernel object and
device driver permission tracking, -

thread isolation

- Bluetooth® low energy (BLE 5.1)
with both host and BLE mesh

- 802.15.4 OpenThread

- Native, fully featured and
optimized networking stack

Application
Services

OS Services

Kernel

e
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POSIX API ON ZEPHYR

- Provides familiar AP| to non-embedded Application
programmers, especially to Linux®
developers POSIX

PSES51 : :
- Enable re-use (portability) of existing

libraries based on POSIX APIs
- Provides efficient subset appropriate for

POSIX PSE52 BSD Sockets
Middleware

Zephyr Kernel

small (MCU) embedded systems BSP
- POSIX API subset is increasingly popular

operating system abstraction layer (OSAL) Hardware MCU/SoC

for loT \ /
- Supports subsets of PSE51, PSE52, and N 4

BSD sockets API
POSIX support in Zephyr



NATIVE EXECUTION ON A POSIX-COMPLIANT OS

- Developers can build Zephyr as a native Linux
application, providing many benefits

- Test and simulation:

- Reduce requirements for HW test platforms
during development

- Enables large scale simulation of network or
Bluetooth
tests without involving HW

- Improve test coverage of application layers
- More flexible development
- Develop GUI applications entirely on the desktop

- Use any native tools available for debugging and
profiling
- Optionally connect to real devices with TCP/IP,

Bluetooth,
and CAN

Normal Zephyr
layering

Native build Zephyr
layering

Application

Application

Zephyr
Kamel

Architecture/SOC
dependent layer

Drivears

Lephyr
Kamel

CPWSOC

HW penpherals

native POSIX
arch

HW models /
host HW AP

adaptation

Host OS5 Kemel (Le. Linux)
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NATIVE IP STACK

Network Application

Application Protocols

- Built from scratch for Zephyr
- Using Zephyr native kernel concepts
- Dual mode IPv4/v6 stack
- DHCP v4; IPv4 autoconf; IPv6 SLAAC; DNS; SNTP
- Multiple network interfaces support
- Time Sensitive Networking support
- 802.1QAV API
- 802.1AS (gPTP, generalized Precision Time Protocol)
- BSD Sockets-based API
- TLS/DTLS supported via setsockopt call
- RAW socket support for IP and non-IP traffic
- Supports IP offloading
- Transparent for application using Socket API

MNetwork Protocols

ork hanagement AP

[\e b

Metwork Interface Abstraction

12 Network Technologies




ZEPHYR NETWORKING FEATURES

High-Level Protocols Supported Technologies

« COAP v1 - Ethernet
- MOTT Client v3.1.1 . Ethernet over USB
- HTTP . IEEE 802.15.4 with 6Lo

- As of Zephyr 2.0 server is implemented using

CivetWERB library - Bluetooth LE with 6Lo

- Native HTTP client - CANbus with 6L0o
- Websocket client . PPP
- SOCKS5
- LWM2M
- Thread

- Supported by OpenThread project



BLUETOOTH HOST AND MESH

- Bluetooth 5.1 compliant NXP MCU

- Low Energy and experimental Bluetooth
Classic

- Multiple HCI transports

- Qualified (as of 1.14.1) for LE
and Mesh

- Active community developing upcoming

standards
NXP BELE

-« Mesh and GATT reference stack in v
Bluetooth SIG training materials BLE Link Layer




ZEPHYR USB DEVICE STACK

- USB 2.0 support
- Full and High speed support
- Supported classes:
- CDC ACM, ECM, EEM
- RNDIS
- HID
- Mass Storage
- Bluetooth
- Device Firmware Update
- Tight integration with the RTOS
- Flexible descriptor instancing
- Native execution support for emulated development on Linux

- WebUSB support

o
Lo |
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ZEPHYR ECOSYSTEM
Zephyr”

Zephyr “Community”

Zephyr Community Kernel / HAL

- 3rd Party modules and libraries / - Scheduler
-+ Support for Zephyr in 3rd party projects, Zephyr Project - Kernel objects and services
for example: micro-ROS, Tensorflow . low-level architecture and board support

LITE, Micropython, Jerryscript - power management hooks and low level
interfaces to hardware

Zephyr Project OS Services and Low level APIs

. SDK, west, tools and development Zephyr OS - Platform-specific drivers
environment - Generic implementation of 1/0O APIs
- Additional middleware and features - File systems, Logging, Debugging and IPC
- Device Management and Bootloader - Cryptography Services
« Networking and Connectivity
- Device Management

Kernel / HAL
OS Services

Application Services

Zephyr OS

Application Services

The kernel and HAL

- OS Services such as IPC, Logging, file
systems, crypto

- Application Services such as
networking protocols

- High Level APIs
.+ Access to standardized data models
‘. + High Level networking protocols

\
13 N
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DISTINGUISHING FEATURES

- Extensive suite of Kernel services
- Multi-threading Services
- Interrupt Services for compile-time registration of interrupt handlers.
- Memory Allocation Services for dynamic allocation

- Inter-thread Synchronization Services
= binary semaphores, counting semaphores, and mutex semaphores.

Inter-thread Data Passing Services
= message queues, enhanced message queues, and byte streams.

- Power Management Services

14
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https://docs.zephyrproject.org/latest/introduction/index.html

DISTINGUISHING FEATURES

- Multiple Algorithms

- Cooperative and Preemptive Scheduling

- Earliest Deadline First (EDF)

- Meta-IRQ scheduling, “Interrupt bottom half” or “tasklet”
Timeslicing : between preemptible threads of equal priority

Multiple queuing strategies

= Simple linked-list ready queue

= Red/black tree ready queue

= Traditional multi-queue ready queue: partitions the ready queue into several separate queues

- Highly configurable / Modular for flexibility
- Cross Architecture

15
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https://docs.zephyrproject.org/latest/reference/kernel/scheduling/index.html

Quality and LTS
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QUALITY

- Quality iIs a mandatory expectation for
software across the industry

- Assumptions:

- Software Quality is enforced across
Zephyr project members Functional Safety ~ ~

- Compliance to internal quality processes is FEES
expected

- Software Quality is not an additional = e Seiy S Gl
requirement caused by functional safety IEC 61508
standards

- Functional safety considers Quality as an
existing pre-condition

Quality is the
foundation

Basic Quality Management System

17 X



ZEPHYR OS: LONG TERM SUPPORT (LTS - 2.7)

Itis:
- Product Focused
- Current with latest Security Updates

- Compatible with New Hardware: We will make point releases throughout the development cycle to
provide functional support for new hardware.

- Tested: Shorten the development window and extend the Beta cycle to allow for more testing and
bug fixing
- Supported for two years

It is not:

- A Feature-Based Release: focus on hardening functionality of existing features, versus introducing
new ones.

- Cutting Edge

o
Lo |
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CODE REPOSITORIES

Backports & Keeping
Configurations in Sync

Long Term

. Development Support _ Auditable
Community “Stable” Safety & Security
Contributions Processes
via DCO
Certifiable
Main Branch LTS Releases Releases

Releases

19



ZEPHYR OS: LONG TERM SUPPORT (LATEST LTS V2.7.3)

Zephyr 2.7.0

We are pleased to announce the release of Zephyr RTOS version 2.7.0 (LTS2).
Major enhancements since v2.6.0 include:

* Bluetooth Audio, Direction Finding, and Mesh improvements
* Support for Bluetooth Advertisement PDU Chaining

e Added support for armclang / armlinker toolchain

¢ Added support for MWDT C / C++ toolchain

* Update to CMSIS v5.8.0 {Core v5.5.0, DSP v1.9.0)

* Support for M-Profile Vector Extensions (MVE) on ARMvE.1-M

* Improved thread safety for Newlib and C++ on SMP-capable systems

Additional Major enhancements since v1.14.0 (LTS1) include:

* The kernel now supports both 32- and 64-bit architectures

* We added support for SOCKS5 proxy

* Introduced support for 6LoCAN, a 6Lo adaption layer for Controller Area Networks
* We added support for Point-to-Point Protocol (PPP)

* We added support for UpdateHub, an end-to-end solution for over-the-air device

updates
-

Zephyr 2.7.1

This is an LTS maintenance release with fixes.

Security Vulnerability Related
The following security vulnerabilities (CVEs) were addressed in this release:
» CVE-2021-3966: Zephyr project bug tracker GHSA-hfxg-3weéx-fv2m

More detailed information can be found in:
https://docs.zephyrproject.org/latest/security/vulnerabilities.html
Ybb_carpon_nris’

s :github:'40290" - CAN_STM32: Build error with
CONFIG_CAN_AUTO_BUS_OFF_RECOVERY=n

s :github:'40344" - gen_app_partitions scans object files unrelated to current image
s :github:'41237" - drivers: ieee802154_dw1000: use dedicated workqueue

Issues Fixed
These GitHub issues were addressed since the previous 2.7.0 tagged release:

s :github: 36558 - Use of CMAKE_<lang>_COMPILER_FORCED on host-builds flag breaks
third-party libraries
s :github:'36852" - acrn_ehl_crb: the test of tests/subsys/cpp/libexx/ failed
e :github:'38181" - tests/drivers/uart/uart_basic_api/drivers.uart.cdc_acm fails to build
.
.

Zephyr 2.7.3

This is an LTS maintenance release with fixes.

Security Vulnerability Related

The following security vulnerabilities (CVEs) were addressed in this release:

CVE-2022-2741: Under embargo until 2022-10-14

CVE-2022-1042: Zephyr project bug tracker GHSA-j7v7-w73r-mm5x
CVE-2022-1041: Zephyr project bug tracker GHSA-p449-9hv9-pj38

CVE-2021-3966: Zephyr project bug tracker GHSA-hfxg-3wéx-fvZzm

More detailed information can be found in:

https://docs.zephyrproject.org/latest/security/vulnerabilities.html

Issues Fixed

These GitHub issues were addressed since the previous 2.7.2 tagged release:

:github:'39882" - Bluetooth Host qualification on 2.7 branch

‘github:'41074" - can_mcan_send sends corrupted CAN frames with a byte-by-byte
memcpy implementation

:github:'43479" - Bluetooth: Controller: Fix per adv scheduling issue
:github:'43694" - drivers: spi: stm32 spi with dma must enable cs after periph
‘github:'44089" - logging: shell backend: null-deref when logs are dropped
:github:’45341° - Add new EHL SKUs for IBECC

Delivering bug fixes and latest security updates

20 A




NXP
Platform Support
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NXP AND ZEPHYR

- NXP was a founding member of Zephyr project and has

continued strong commitment as one of ten Platinum board
members

- The features of Zephyr are strongly aligned with the NXP

product portfolio for Edge processing devices:
- Focus on secure, connected devices with safety certification

- Several NXP platforms are already support by a combination

of NXP, customers and the Zephyr Community

- NXP is now focusing more effort to provide even more

complete support for superset platforms for recent product
series

- Provides an easier path to support for lower end parts in a
series (e.g. deriving i.MX RT1020 crossover MCU support from
the .MX RT1064 superset port)

- Some community-developed support for other NXP platforms
may also exist

o
Lo |
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UNDERSTANDING ZEPHYR DEVICE SUPPORT ROLL OUT

- The Zephyr project releases on a time-based cycle, rather than a feature-driven one
- Zephyr releases represent an aggregation of the work of many contributors, companies, and

Individuals from the community

- A time-based release process enables the Zephyr project to provide users with a balance of the

latest technologies and features and excellent overall quality

- The release cycle allows the project to coordinate development of the features implemented,

maintaining quality of releases without delays because of a few features that are not ready yet

Zephyr Release X

PO P1 Mo M1 M2 M3 M4

R . al

Development Phase

[ I I [ [ [ [ [ I I I I I [ I |

T-23wks T-22wks T-2lwks T-20wks T-18wks T-1Bwks T-17wks T-léwks T-15wks T-ldwks T-13wks T-12wks T-llwks T-10wks T-Bwks TBwks T-Twks T-Bwks  T-Swks Tdwks T-3wks  T-2wks T-1wk TOwks

PO P1 Mo

Zephyr Release X+1

M1

\

M2

Development Phase

J T-12wks T-1lw

ks

T-10wks  T-Swks TBwks TTwks
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Upstream

Contributed and maintained by
NXP and the community

NXP active in upstream
working groups

NXP DEVELOPED BOARD SUPPORT

Built upon MCUXpresso SDK

SDK bare metal drivers and
CMSIS device headers
contributed upstream

Shim drivers adapt SDK
interfaces to Zephyr interfaces

Maximizes code reuse

Tested on hardware in

NXP board farm

As of v2.7.0 release:

Over 5000 test cases run on 17
platforms

Board farm helps catch bugs
early, to resolve before the next
Zephyr release

24 N



OUR APPROACH FOR NXP PRODUCTS

- Provide a baseline enablement for all identified new product introductions and devices
identified as appropriate for Zephyr support

- Customers can start from the current enablement at any point if they want to get started early

- From 2021, for superset parts in each device series, NXP will follow baseline enablement
with staged roll out of full peripheral support*

- First milestone: Base enablement at nearest feasible Zephyr release after NXP product
Introduction

- Second milestone: Full platform enablement release

- Between these milestones there may be updates to the platform support, but NXP will not
guarantee delivery of specific features

- Note:
The Zephyr community and customers may contribute and enhance driver code for any
NXP platform

o
Lo |

*Note that driver support should expect to be limited to on-chip driver support and not for board level devices external to the MCU (e.g. audio codecs) 25



WHAT IS “BASELINE SUPPORT”

- Baseline support provides the essential
elements of Zephyr

- NXP will provide Baseline support for
NPIs in the nearest practical Zephyr
release following full product introduction

Kernel

Drivers

Console

Logging

Shell

Threads
Semaphores
Mutexes

Condition Variables
Work queues

Data Passing
Memory Heaps
Memory Slabs
Hardware Stack Protection
Userspace

UART

GPIO

Timer - SYSTICK
UART

RTT

UART

RTT

UART

RTT

26



FULL PLATFORM SUPPORT

- Full platform support adds all applicable peripheral support for the most fully featured platform in a

device series

- Milestone for this support indicates completion of all planned support from NXP for that platform

Example: MIMXRT1064-EVK support (in addition to baseline)

ADC

CAN

Counter

DMA

Display

Entropy (TRNG)
Ethernet

Flash

FlexSPI

HW Info (UUID)
12C

12S

PWM

SDHC

SPI

Timer — SoC
USB

Video (CSI)
Watchdog

USB Device

Audio
CDC
DFU
HID
MSC
RNDIS
RAM
SDHC

SHE

Telnet

FatFS

LittleFS

Ethernet
CANbus

BSD Sockets
POSIX Threads
CMSIS RTOS vl
CMSIS RTOS v2

Segger SystemView
Thread Awareness
Thread Analyzer

Stack Sentinel
CANopenNode
CivetWeb HTTP server
LVGL graphics library
MCUboot bootloader

Power Management

27 N



LEVERAGING FULL PLATFORM SUPPORT FROM SUPERSET BOARDS

Superset with Full Platform Support

MIMXRT1064-EVK Supported Features: MIMXRT1024-EVK Supported Features:
SYSTICK systick SYSTICK systick
FLASH QSPI flash FLASH QSPI flash
GPIO gpio GPIO gpio
WATCHDOG watchdog WATCHDOG watchdog
12C i2c
PWM pwm I
SDHC disk access Zephyr users
UART serial port-polling; serial port-interrupt can eaSi |y port UART serial port-polling; serial port-interrupt
ADC adc fe atures ADC adc
ENET ethernet th emse IVeS ENET ethernet
USB USB device USB USB device
CAN can CAN can
SPI spi SPI spi
GPT gpt GPT gpt
DMA dma DMA dma
HWINFO unique device serial number HWINFO unique device serial number
TRNG entropy TRNG entropy
DISPLAY display

VIDEO video, using CSI 28 N(


https://docs.zephyrproject.org/latest/boards/arm/mimxrt1024_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1064_evk/doc/index.html

I.MX RT PLATFORM SUPPORT AND ROADMAP (AUGUST 2022)

Full Platform Support
Board Baseline Support (Zephyr release expected)

MIMXRT1064-EVK Released Released
MIMXRT1060-EVK Released Refer to MIMXRT1064-EVK
MIMXRT1050-EVK Released Refer to MIMXRT1064-EVK

MIMXRT1040-EVK

Planned for v3.3.0

Refer to MIMXRT1064-EVK

MIMXRT1024-EVK Released Refer to MIMXRT1064-EVK
MIMXRT1020-EVK Released Refer to MIMXRT1064-EVK
MIMXRT1015-EVK Released Refer to MIMXRT1064-EVK
MIMXRT1010-EVK Released Refer to MIMXRT1064-EVK
MIMXRT1170-EVK Released In development

MIMXRT1160-EVK Released Refer to MIMXRT1170-EVK

MIMXRT1180-EVK
MIMXRTS595-EVK

MIMXRT685-EVK

Based on demand
Released

Released

Based on demand
In planning

Released

29


https://docs.zephyrproject.org/latest/boards/arm/mimxrt1064_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1060_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1050_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1024_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1020_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1015_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1010_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1170_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt1160_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt595_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimxrt685_evk/doc/index.html

FLASH-BASED MCUS PLATFORM SUPPORT AND ROADMAP (AUGUST 2022)

Full Platform Support
Board Baseline Support (Zephyr release expected) Add-ons to Baseline*

FRDM-K64F Released In development

FRDM-K22F Released Refer to FRDM-K64F

FRDM-K82F Released Refer to FRDM-K64F
LPCXpresso55S69 Released In development

LPCXpresso55S36 merged for v3.2.0 In planning

LPCXpresso55S28 Released Refer to LPCXpresso55S69
LPCXpresso55S16 Released Refer to LPCXpresso55S69 CAN
LPCXpresso55S06 Released Refer to LPCXpresso55S69 CAN
MCX-N9XX-EVK In Planning In Planning

MCX-N5XX-EVK In Planning Refer to MCX-N9XX-EVK
MCX-A1XX-EVK In Planning In Planning

MCX-A2XX-EVK In Planning In Planning

* Add-ons are Zephyr drivers supported in this board support that are not available on the superset device.


https://docs.zephyrproject.org/latest/boards/arm/frdm_k64f/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/frdm_k22f/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/frdm_k82f/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso55s69/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso55s36/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso55s28/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso55s16/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso55s06/doc/index.html

NOTES ON OTHER SUPPORTED PLATFORMS

- Other NXP-based platforms have Zephyr ports available (in addition to those on the
roadmap), developed by NXP and the community

- These may not include full peripheral support, but can be used and trusted by customers
- Support is community based, not direct from NXP

NXP FRDM-KL257
NXP FRDM-KWA41Z7

NXP LPCXpressol11U68
NXP LPCXpressob54114

NXP MIMX8MM EVK (for Cortex-M4 core)

TWR-KE18F
TWR-KV58F220M
USB-KW24D512

31 e


https://docs.zephyrproject.org/latest/boards/arm/frdm_kl25z/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/frdm_kw41z/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso11u68/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/lpcxpresso54114/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/mimx8mm_evk/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/twr_ke18f/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/twr_kv58f220m/doc/index.html
https://docs.zephyrproject.org/latest/boards/arm/usb_kw24d512/doc/index.html

ZEPHYR SUPPORT FROM NXP

- All customers encouraged to use public Zephyr community for support
- Keeps all public discussions and resolutions in one location
- Customers benefit from help of entire Zephyr community
- Private support and support escalation paths also available from NXP
« NXP public Community has
- Directs users to public Zephyr community
- NXP public Community closed for asking Zephyr questions

- NXP’s support team actively monitors the Zephyr community to support customers with
questions specific to NXP’s platforms

- Direct customers can use normal support channels with CAS and DFAEs for Zephyr
support

32
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https://community.nxp.com/t5/Zephyr-Project/bd-p/Zephyr-Project
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ZEPHYR OS MEMORY USAGE

MIMXRT1060 EVK Examples ROM RAM
(Bytes) (Bytes)

Vinimal - Multithreading disabled, preemption disabled, timers disabled 12,488 3,200
Minimal - Multithreading enabled, preemption enabled, timers enabled 15,624 3,776
Hello world example 23,008 4,192
Civetweb HTTP server example 134,380 83,087
littlefs File System example 65,800 9,312
USB Device CDC ACM Composite example 50,728 21,504
LittlevGL example 98,108 634,400
(Bytes) (Bytes)
Minimal - Multithreading disabled, preemption disabled, timers disabled 4,700 3,240
Minimal - Multithreading enabled, preemption enabled, timers enabled 7,848 3,816

- Examples built with compiler optimizations CONFIG_SIZE_OPTIMIZATIONS=y
34 N


https://docs.zephyrproject.org/latest/samples/basic/minimal/README.html
https://docs.zephyrproject.org/latest/samples/basic/minimal/README.html
https://docs.zephyrproject.org/latest/samples/hello_world/README.html
https://docs.zephyrproject.org/latest/samples/net/civetweb/http_server/README.html
https://docs.zephyrproject.org/latest/samples/subsys/display/lvgl/README.html
https://docs.zephyrproject.org/latest/samples/subsys/usb/cdc_acm_composite/README.html
https://docs.zephyrproject.org/latest/samples/subsys/display/lvgl/README.html
https://docs.zephyrproject.org/latest/samples/basic/minimal/README.html
https://docs.zephyrproject.org/latest/samples/basic/minimal/README.html

MINIMAL BUILD ROM REPORT FOR MIMXRT1060_EVK

Path Size % Path Size %
root 1328 8.50% |— drivers 540 3.46%
— zephyr 656 4.20% | L— timer 500 3.20%
| |— dev_handles.c 14 0.09% | L— cortex m systick.c 468 3.00%
| L— isr tables.c 640 4.10% — 1ib 176 1.13%
F— sw isr table 1280 8.19% | L — libc/minimal/string.h 156 1.00%
I— arch/arm/cortex m 702 4.49% |— modules/hal/nxp/mcux 1876 12.01
| L— fault.c 408 2.61% | — boards/evkmimxrt1060 1552 9.93%
— boards/mimxrt1060 evk/pinmux.c 80 0.51% | | — dcd.c 1040 6.66%
|— kernel 2748 17.59% | | L — evkmimxrt1060 flexspi nor config.c 512 3.28%
| F— init.c 352 2.25% | L— devices/MIMXRT1062 308 1.97%
| F— sched.c 1112 7.12% | L— fs1 clock.c 240 1.54%
| |— thread.c 236 1.51% |— samples/basic/minimal/src/main.c 2 0.01%
| — timeout.c 752 4.81% L— soc/arm/nxp imx/rt/soc.c 538 3.44%
| L— xip.c 100 0.64% L— imxrt init 468 3.00%

- Total ROM size 15624 Bytes
- Multithreading enabled, preemption enabled, timers enabled, debug optimizations
- ROM report trimmed for presentation readability

- west build -t rom report -b mimxrtl060 evk samples/basic/minimal --pristine -- -DCONF FILE="common.conf mt.conf arm.conf"
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MINIMAL BUILD RAM REPORT FOR MIMXRT1060_EVK

Path Size g Path Size %
root 3604 72.01% — g _xtalfreq 4 0.08%
— kernel 44 0.88% —— kernel 1377 27.51%
—— sw_1sr table 1280 25.57% — 1nit.c 1345 26.87%
— drivers 24 0.48% — z 1dle stacks 320 6.39%
— clock control 4 0.08% — 2z main stack 1024 20.46%

L— timer 20 0.40% sched.c 12 0.24%

— cortex m systick.c 16 0.32% L timeout.c 20 0.40%

L sys clock init.c 4 0.08% — z_ 1dle threads 112 2.24%
— g _rtcXtalFreq 4 0.08% — z 1nterrupt stacks 2048 40.92%
L z main thread 112 2.24%

- Total RAM size 5005 Bytes
- Multithreading enabled, preemption enabled, timers enabled, debug optimizations
- RAM report trimmed for presentation readability

- west build -t ram report -b mimxrtl060 evk samples/basic/minimal --pristine -- -DCONF FILE="common.conf mt.conf arm.conf"
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ZEPHYR LATENCY BENCHMARK TESTS ON MIMXRT1060_EVK

¥¥% Booting Zephvr 0S build zephvr-v2. 6. 0-496-¢9091f5b5b3dd ***

START - Time Measurement

Timing results: Clock frequencv: 600 MHz

Average thread context switch using vield : o cveles ,

Average context switch time between threads (coop) : cveles

5u1tch from ISR back to interrupted thread : cveles
from ISR to executing a different thread : cveles
to create a thread (without start) ; cveles
to start a thread : 284 cvcles
to suspend a thread : 2 cvcles
to resume a thread ; cveles
to abort a thread (not running) : cveles

Average semaphore signal time : 20 cveles

Average semaphore test time : cveles

Semaphore take time (context switch) ; 13 cveles

Semaphore give time (context switch) : cveles

Average time to lock a mutex : [ cveles

Average time to unlock a mutex : : cveles

- Code:ITCM
- Data: DTCM

« Using test:
west build -b mimxrtl060 evk tests/benchmarks/latency measure -- -DCONFIG SPEED OPTIMIZATIONS=y
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ZEPHYR ON-DEMAND WEBINAR SERIES
WWW. NXP.COM/ZEPHYR TRAINING

- 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)

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

*Derek Snell, Senior Systems Engineer (NXP)
*Axel Wolf (SEGGER)

*Should | Care About Zephyr OS?
- Real Experiences of an RTOS Expert

*Brendon Slade, MCU Ecosystem Director (NXP)
*Eli Hughes, Pro Support Engineer

* Application Portability with Zephyr OS and NXP
» Derek Snell, Senior Systems Engineer (NXP)

*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)

» Accelerate Development with Zephyr OS
Features and Modules

* Derek Snell, Senior Systems Engineer (NXP)
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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

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
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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
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