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1 Introduction

Emtrion produces and offers a variety of baseboards and modules, all available on their its official website: https:

//www.emtrion.de/en/. One of the latest additions to the product lineup is the single-board computer emSBC-

MX93. This manual provides a comprehensive guidance and tips for effectively using the Yocto Project development

tools with this hardware.

The emSBC-MX93 is built around the NXP i.MX93 processor. It supports open-source software development

with a fully functional Linux kernel and can be tailored to specific requirements using the Yocto Project. The board

features a powerful Dual-Cortex A55 processor and a Cortex-M33 coprocessor, offering robust performance for a

wide range of applications.

The emSBC-MX93 integrates the emSTAMP-MX93 module directly onto its printed circuit board (PCB). It utilizes

the i.MX9352CVV processor, which includes:

• A dual-core Cortex-A55 processor with a clock speed of 1.7 GHz.

• A Cortex-M33 coprocessor with a 250 MHz clock frequency.

• A Neural Processing Unit (NPU) for efficient AI task execution.

The emSBC-MX93 is compatible with the Yocto Scarthgap LTS release (version 5.0), launched in April 2024.

The Yocto layers provided by Freescale and emtrion are based on this Yocto version.

• NXP Layers: meta-freescale, meta-freescale-3rdparty, and meta-freescale-distro.

• Emtrion Layer: meta-emtrion, which provides additional functionality tailored to the hardware.

The BSP includes a Linux Kernel mirrored from the NXP’s i.MX Linux repository, version lf-6.6.3-1.0.0, hosted on

emtrion’s Gitlab. This kernel is part of NXP’s Long-Term Support (LTS) releases and is based on the upstream Linux

6.6 branch, customized with additional patches and optimizations for i.MX processors.

The developer kit is configured through a dedicated kernel defconfig and device tree, along with the required changes

for the correct operation of the associated peripherals.

The U-Boot bootloader on the emSBC-MX93 is sourced from the i.MX U-Boot repository, using the branch

lf_v2023.04. This branch is based on upstream U-Boot v2023.04 with NXP patches It is also hosted on emtrion’s

Gitlab.

The following table outlines the key version numbers for tools and packages used in the development kit:
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Name Version

Linux iMX 6.6.3-emtrion

Uboot iMX v2023.04

Yocto Scarthgap v5.0.5

Bitbake v2.8.0

Gcc version 13.3.0

Openssh v9.6p1

Busybox v1.36.1

systemd v255.4

Gstreamer 1.22.5

Mesa v24.0.7

Graphics support OpenGL_ES 2.0

Graphics driver Gcnano v6.4.9

Table 1.1: Packages and versions

This manual provides an overview of the developer kit, general information, and user instructions.

It is assumed that users of emtrion developer kits are already familiar with U-Boot, Linux, Yocto, application

development and debugging. General Linux and programming knowledge are out of the scope of this document.

emtrion is happy to assist you in acquiring this knowledge. If you are interested in training services or getting support,

please contact the emtrion sales department.

Given the complexity of the Yocto Project and the limited focus of this manual, an in-depth explanation of

Yocto/OpenEmbedded is beyond scope. While Yocto/OpenEmbedded is a highly capable build system, it can also be

challenging to master. For this reason, emtrion offers professional support for developer kit–related issues as well as

training sessions on Yocto/OpenEmbedded, should the official documentation not be sufficient.

For further in-depth information, the following resources are recommended:

1. Yocto Manual: https://www.yoctoproject.org/docs/3.0/ref-manual/ (A primary reference for ques-

tions related to Yocto).

2. Openembedded: http://www.openembedded.org/ (Information about OpenEmbedded layers for Linux

development).

3. NXP: https://www.nxp.com (Details about the NXP i.MX93 along with reference documents).

4. Linux documents for iMX: https://www.nxp.com/webapp/Download?colCode=L5.4.70_2.3.0_LINUX_

DOCS&location=null (Includes user guides for Linux, Yocto, graphics, VPU, as well ad the reference manual).

5. Yocto repositories: https://git.yoctoproject.org/ (Includes the main Yocto repository, poky, and other

supplementary repositories).

6. Openembedded repositories : https://git.openembedded.org/ (Includes the meta-openembedded layer

and additional resources).

7. Freescale repositories : https://github.com/Freescale (Contains Freescale Yocto layer repositories).

8. IMX repositories : https://source.codeaurora.org/external/imx (NXP repositories for Linux and

Uboot).
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2 Terms and definitions

Term Definition

Target emSBC-MX93

Host Workstation, Developer PC

Toolchain Compiler, Linker, etc.

RootFS Root file system, contains the basic operating system

Console Text terminal interface for Linux

NFS Network File System, which can share directories over network

NFS_SHARE The directory exported via NFS, used for updating the system and booting over the network

U-Boot Bootloader, hardware initialization, updating images, starting OS

YP Yocto Project

INST_DIR Directory where Yocto and its meta-layers are installed

MACHINE Specifies the target device for which the image is built. The machine name is emtrion-emsbc-imx93

BUILD_DIR Machine dependent build directory

BSP Board Support Package

SDK Software Development Kit

Table 2.1: Terms and definitions
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3 Scope of the delivery

Emtrion provides the required software, prebuilt binaries, and development tools through a cloud link. Purchasers

receive access to this link, which points to a directory containing the emsbc-MX93_Scarthgap.tar.gz archive. This

archive includes a predefined directory structure with prebuilt images, documentation, scripts, and a ready-to-use

cross-development SDK.

Figure 3.1: Delivery package layout

The delivery package contains the following components:

1. emSBC-MX93_Data/ – Main directory containing all board-related deliverables.

2. images/ – Prebuilt binary images ready for deployment:

• emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.ext4: Root filesystem image in EXT4

format

• emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.tar.gz: Root filesystem archive

• emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.wic.gz: Complete disk image contain-

ing bootloader, kernel, and root filesystem in WIC format

• flash.bin: Combined firmware image for flashing via the Universal Update Utility (UUU)

• Image: Linux kernel image

• imx93-emtrion-linux.dtb: Device Tree Blob for the emSBC-MX93

• u-boot-sd-2023.04-r0.bin: U-Boot binary for SD card boot

3. Manual/ – Documentation directory:

• HW/: Hardware documentation

• SW/: Software documentation, including emSBC-MX93 Yocto Manual

4. scripts/ – Utility scripts for setup and flashing:

• setup-environment: Script to prepare the Yocto build environment

• uuu_script: Script for flashing the device using the Universal Update Utility (UUU)

5. sdk/ – Cross-development Software Development Kit (SDK):
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• *.sh: Installer script for the Yocto SDK

• *.manifest: Host and target package manifests

• *.spdx.tar.zst: SPDX license information

• *.json: Test data and metadata files

6. README – Provides essential information about the delivery package, including setup instructions and usage

notes

Key Features:

• Ready-to-flash images for immediate deployment

• Prebuilt Linux kernel, device tree, and bootloader binaries

• Cross-compilation SDK for application development on a host system

• Hardware and software documentation

• Utility scripts for environment setup and device flashing

• Based on the Yocto Project Scarthgap release for the NXP i.MX93 platform
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4 Setting up Yocto Buildsystem

4.1 Installation Steps

Detailed instructions for setting up the Yocto build environment and compiling images for the emSBC-MX93 are

provided in the README file included in the delivery package (emsbc-MX93_Scarthgap/README).

The README contains:

• Prerequisites for the host system and required development packages

• Step-by-step instructions for extracting the BSP tarball and initializing the Yocto workspace

• Guidelines for copying the setup scripts and meta-layers

• Commands to set up the build environment for the emtrion-emsbc-imx93 machine

• Instructions to build images, SDKs, and SWUpdate packages

• Common build commands and troubleshooting tips

Users are encouraged to follow the README carefully to ensure the build environment is configured correctly.

4.1.1 Installation Results

After executing the setup procedure described in the README file, the Emtrion Yocto build environment is prepared

with all necessary layers and directories for building images for the emSBC-MX93.

The resulting workspace is organized as follows:

Location Remarks

yocto-mirror/ Root directory of the Yocto workspace

|– sources/

Contains all Yocto layers, including meta-emtrion, meta-

freescale, meta-openembedded, meta-qt6, meta-imx,

poky, and other required layers

|– build/

Build directory generated by the setup-environment

script for a specific machine

| |– conf/

Configuration files such as local.conf and

bblayers.conf

| |– tmp/ Temporary compilation outputs created by BitBake

| |– sstate-cache/ Shared state cache for speeding up subsequent builds

| |– cache/ BitBake metadata cache

|– downloads/ Downloaded source archives and external dependencies

|– setup-environment Script to initialize the build environment

|– yocto-build.git, meta-*-git, poky.git, etc. Git repositories for local manifests and layer sources

Table 4.1: Yocto workspace directory structure after installation
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After sourcing the setup script, the prompt switches to the build directory, from where images can be compiled using

BitBake commands. All required layers are already present under sources/, ensuring a fully configured environment

for building custom root filesystems, images, SDKs, and SWUpdate packages.

Info

Note that some directories (e.g., tmp/, sstate-cache/) are created during the first BitBake run.

4.2 Yocto Setup Script

Usage for creating a new build directory:

DISTRO=<distro> MACHINE=<machine> source setup-environment <build-dir>

This usage creates the build directory <build-dir>, configures it for the specified <machine> and <distro>, and

prepares the calling shell environment to run BitBake from the build directory.

For the emSBC-MX93 Scarthgap setup, execute the following in the root of the Yocto workspace (yocto-mirror/):

DISTRO=imx93-distro MACHINE=emtrion-emsbc-imx93 source setup-environment build

Info

The setup script must be sourced, not executed directly. Running it directly (e.g., ./setup-environment)

will result in errors when initializing the build environment.

Usage for an existing build directory:

source setup-environment <build-dir>

This usage prepares the shell environment to run BitBake from an existing build directory <build-dir> without

modifying its configuration.

When running the setup script for the first time, the files local.conf and bblayers.conf are generated in the

specified build directory.

4.3 Emtrion’s Yocto Layers

The Yocto layers included in the delivery package are organized as follows. Each layer contains recipes, configurations,

and scripts necessary for building images for the emSBC-MX93 platform.

Location Remarks

meta-emtrion Emtrion’s core meta layer providing

machine-specific settings, recipes, and im-

ages for the emSBC-MX93.

|– conf Configuration files and distribution set-

tings for this layer.
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| |– distro

| |– imx93-distro.conf

| |– include

| |– imx93-base.inc

| |– imx93-preferred-env.inc

| |– layer.conf Contains base settings, machine configu-

ration defaults, and environment prefer-

ences.

|– conf/machine Machine-specific configuration files.
| |– emtrion-emsbc-imx93.conf

| |– include

| |– emsbc-imx93.inc Contains definitions for the emSBC-MX93

machine.

|– recipes-core Core recipes for the layer.
| |– psplash

| |– psplash_git.bbappend

| |– files

| |– emtrion_logo.png Optional recipe to customize the boot

splash screen.

|– recipes-bsp Board Support Package (BSP) recipes.
| |– u-boot

| |– u-boot-emtrion_2023.04.bb

| |– emtrion-u-boot-scr

| |– emtrion-u-boot-scr.bb

| |– files

| |– boot.cmd

| |– imx93-11x11-emtrion_defconfig Contains U-Boot recipes, board-specific

configuration, and boot scripts for the

emSBC-MX93.

|– recipes-images Image recipes for the delivery package.
| |– images

| |– emtrion-imx93-image-core.bb

| |– files

| |– sw-description Defines a core image recipe with all re-

quired packages and dependencies for the

emSBC-MX93.

|– recipes-kernel Linux kernel recipes.
| |– linux

| |– emtrion-linux-emtrion-common.inc

| |– linux-emtrion-imx93

| |– defconfig

| |– imx93-emtrion-linux.dts

| |– linux-emtrion-imx93_6.6.bb Contains kernel recipe, machine-specific

DTS, and defconfig file for building the

Linux kernel.

|– recipes-swupdate SWUpdate framework integration.
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| |– swupdate

| |– emtrion-image-swu

| |– emtrion-emsbc-imx93

| |– priv.pem

| |– sw-description

| |– update.sh

| |– emtrion-image-swu.bb

| |– swupdate

| |– defconfig

| |– emtrion-emsbc-imx93

| |– swupdate.cfg

| |– swupdate.default

| |– public.pem

| |– swupdate.service

| |– swupdate_2024.05.bbappend Provides recipes and configuration for inte-

grating SWUpdate framework and signing

updates.
| |– swupdate-autostart

| |– files

| |– board_part_info.conf

| |– emsbc-mx93-swupdate.service

| |– emsbc-mx93-swupdate.sh

| |– swupdate-autostart_1.0.bb Provides scripts and recipes for automatic

SWUpdate service startup.

|– scripts Utility scripts for the layer.

| |– emtrion-imx93-setup-release.sh Helper script for environment setup.

|– wic WIC scripts for image partitioning.

| |– image-imx93-emtrion.wks Defines the partition layout and filesystem

configuration for bootable images.
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5 Image Creation

After completing the Yocto build system setup described in the previous chapter, the next step is to build images for

the emSBC-MX93.

The meta-emtrion layer includes a core image recipe specifically tailored for the emSBC-MX93 board. This recipe

defines the essential packages, configurations, and dependencies required to create a minimal functional image.

To build an image, open a terminal within the configured build environment and run the BitBake command with the

desired image recipe name:

bitbake <name_of_image_recipe>

For example, to build the core image for the emSBC-MX93:

bitbake emtrion-imx93-image-core

5.1 Output files

During the build process, various artifacts and images are generated. The most important outputs are stored in the

following directories:

• <BUILD_DIR>/tmp/deploy/images/<MACHINE>: Contains the images built for the target machine.

• <BUILD_DIR>/tmp/deploy/sdk: Contains the generated SDK installer files.

The main output files relevant for flashing and development are listed below:

Image / File Description

Image Compiled kernel image for the target machine.

imx93-emtrion-linux-emtrion-emsbc-imx93.dtb Device Tree Blob for the emSBC-MX93.

emtrion-imx93-image-core-emtrion-emsbc-imx93-rootfs-

{yyyymmddhhmmss}.tar.gz

Root filesystem archive in tar format.

emtrion-imx93-image-core-emtrion-emsbc-imx93-rootfs-

{yyyymmddhhmmss}.ext4

Root filesystem in ext4 format.

emtrion-imx93-image-core-emtrion-emsbc-imx93-rootfs-

{yyyymmddhhmmss}.wic.gz

Complete disk image in WIC format (com-

pressed), containing partitions and root filesys-

tem; can be flashed via UUU or similar tools.

u-boot-emtrion-emsbc-imx93.bin U-Boot bootloader for the emSBC-MX93, in-

cludes SPL and BL31.

bl31-imx93.bin ARM Trusted Firmware (BL31) binary.

imx-boot-emtrion-emsbc-imx93-sd.bin-flash_singleboot Packaged bootloader image suitable for direct

SD/eMMC flashing.
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emtrion-image-swu-emtrion-emsbc-imx93.rootfs.swu SWUpdate image for updating the root filesystem

on the target device.

emtrion-imx93-image-core-emtrion-emsbc-imx93-_64-

toolchain-scarthgap_v1.3.sh

Generated SDK installer for cross-development.

fw_env.config-emtrion-emsbc-imx93 Flash environment configuration for U-Boot.

Table 5.1: Build output description

Info

Note that some files are generated with timestamped names, symbolic links, or compressed formats. Always

use the most recent version when flashing or packaging for deployment.

5.2 Flashing Bootloader and Root Filesystem Using UUU

To program the emSBC-MX93, the UUU (Universal Update Utility) tool is used to flash both the bootloader

and the root filesystem. The Yocto build generates a bootloader binary (flash.bin) containing BL31, U-Boot SPL,

and U-Boot, as well as a WIC disk image (emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.wic.gz)

containing the root filesystem and partition layout.

Connect the board to your host PC in USB Serial Downloader (SDP) mode. Then, execute the prepared UUU

script. This script first flashes the bootloader to the device, and then programs the root filesystem from the ‘.wic‘

image. Using the UUU script automates these steps, eliminating manual partitioning and copying, and ensures that

the system is flashed consistently and reliably.

5.2.1 UUU Flashing Script Example

The following simplified UUU script demonstrates flashing the bootloader and the WIC image to the emSBC-MX93:

uuu_version 1.2.39

# This command will be run when i.MX6/7 i.MX8MM, i.MX8MQ

SDP: boot -f flash.bin

# This command will be run when ROM support stream mode

# i.MX8QXP, i.MX8QM

SDPS: boot -f flash.bin

# Commands for SPL (deprecated SDPU example)

SDPU: delay 1000

SDPU: write -f flash.bin -offset 0x57c00

SDPU: jump

SDPV: delay 1000

SDPV: write -f flash.bin -skipspl

SDPV: jump
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FB: ucmd setenv fastboot_dev mmc

FB: ucmd setenv mmcdev ${emmc_dev}

FB: ucmd mmc dev ${emmc_dev}

FB: flash -raw2sparse all emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.wic

FB: flash bootloader flash.bin

FB: ucmd if env exists emmc_ack; then ; else setenv emmc_ack 0; fi;

FB: ucmd mmc partconf ${emmc_dev} 0 1 0

FB: ucmd mmc dev ${emmc_dev}

FB: ucmd mmc read ${loadaddr} 0x880 0x1000

FB: ucmd md.b ${loadaddr} 0x1000

FB: Done

This script ensures the bootloader and root filesystem are correctly installed, allowing the board to boot immediately

after flashing.
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6 Device Startup

Connect the developer kit to your host machine via the serial port and ensure it is also connected to the network.

Open a serial terminal using the following command:

minicom -D /dev/ttyUSB0 -b 115200

Here, -b 115200 sets the baud rate to 115200, which is the typical default for the emSBC-MX93 serial console.

Power on the developer kit. The serial terminal will display boot messages from the following stages:

• U-Boot SPL: Secondary Program Loader initializing DDR and early hardware.

• U-Boot: Main bootloader responsible for loading the Linux kernel.

• Linux kernel: Kernel startup messages and device initialization.

Figure 6.1: Device SPL Startup example
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Figure 6.2: Device u-boot Startup example
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Once the kernel has booted, you should reach the login prompt of the target system. Enter the following credentials:

Login: root

Figure 6.3: Device login example
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Device Network Setup

By default, the developer kit is configured to obtain an IP address via DHCP. This behavior can be modified using

the U-Boot environment variable ip-method, which can be set to either dhcp or static.

To verify that the device has obtained a valid IP address from the Linux system after boot, use the following command:

ip addr show

Alternatively, the older command:

ifconfig

Figure 6.4: Device Network example

Info

If the network is not configured correctly, the user must set it manually by adjusting the ip-method variable

in the bootloader. For detailed instructions, please consult the bootloader configuration documentation.
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7 Booting, Updating, and Restoring

The Emtrion emSBC-MX93 development kit can be booted, updated, or restored using various methods. One of the

most commonly used methods is via U-Boot, which allows the device to be controlled using user-defined environment

variables during the boot process. Note that this approach requires a functional U-Boot image to already be present

on the device.

The boot process begins with a power-on reset, after which the ROM searches for a valid image in different locations,

depending on the states of specific registers, eFuses, and GPIOs. Supported boot mechanisms include NOR flash,

eMMC, SD cards, and serial downloader.

The boot device is selected using the double DIP switch acting as boot pins. The correct pin positions can be found

in the hardware manual for the emSBC-MX93.

7.1 Default Boot

To boot from the eMMC, set the module’s boot pins to the "00" position. After connecting the board’s console port

to a host machine via a USB-to-serial cable, pressing the reset button starts the device as described in the "Device

Startup" chapter.

The root filesystem is stored in a user-defined ext4 partition on the eMMC. After the bootloaders are loaded,

U-Boot executes the boot script /boot.scr from the eMMC. This script loads the Linux kernel image Image and its

corresponding device tree blob (imx93-emtrion-linux.dtb) into memory, after which the kernel is started.

7.2 Updating the System

The Emtrion-provided uuu (Universal Update Utility) script can be used to update the Kernel, U-Boot, and Root

Filesystem (Rootfs). This script automates the flashing process, ensuring a consistent and reliable update of the

device’s eMMC.

• Updating U-Boot:

The command FB: flash bootloader emtrion-emsbc-imx93-sd.bin-flash_singleboot writes a new

U-Boot binary to the appropriate location, updating the bootloader to the desired version.

• Updating the Root Filesystem (Rootfs):

The command FB: flash -raw2sparse all emtrion-imx93-image-core-emtrion-emsbc-imx93.rootfs.wic

flashes a new root filesystem image, overwriting the existing rootfs to ensure the system runs with the updated

files and configuration.
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7.3 System Restore and NFS Boot

The device can also be restored using U-Boot commands that fetch images from an NFS server and write them to the

connected flash memories. This allows the system to be restored in case of rootfs corruption or other failures.

Additionally, U-Boot can be configured to boot the root filesystem directly from an NFS server. This is particularly

useful during development and testing, as it allows rapid modifications to the filesystem without repeatedly reflashing

the eMMC.

7.4 U-boot

U-Boot’s primary function is to load the operating system from bulk storage into RAM and launch the kernel.

Additionally, it facilitates updates for the kernel, root filesystem, and U-Boot itself. It can be configured to determine

the boot medium, such as eMMC or NFS, and allows the specification of the root filesystem’s location.

7.4.1 Basic Uboot Operation

To interact with U-Boot, use a terminal program such as minicom to connect to the board via its serial interface.

When the U-Boot prompt appears, the system is ready to accept commands. Detailed U-Boot documentation is

available at http://www.denx.de/wiki/U-Boot/Documentation.

U-Boot uses a set of environment variables to store essential information required for booting the operating system.

These variables can include details like IP addresses or even complete scripts that define a sequence of actions to

execute. By default, the environment variables are stored in the eMMC (MMC0). The following commands illustrate

the basic operations for managing these variables:

U-boot command Explanation

printenv [variable]

This command displays the value of the specified variable. If no variable is provided,

it will display the entire environment.

setenv [variable] [value]

This command sets a variable to a specified value. If no value is provided, the variable

will be deleted.

editenv [variable] This command allows you to edit or modify the value of an existing variable.

saveenv

This command saves your changes permanently, ensuring they persist after a power

cycle or reboot. The environment is written to the NOR flash memory.

Table 7.1: Uboot commands

7.4.2 Using U-Boot to modify the boot device or perform system updates

This section explains how to configure U-Boot for updating and booting.

The serverip variable must be set to the IP address of the Host. To find the IP address, use the command

sudo ip a or sudo ifconfig

in the terminal of your Host.

Take the IP-address of the corresponding network adapter and assign it to the variable serverip in the U-Boot console.

emSBC-MX93 U-Boot > setenv serverip <IP-address>
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The "bootcmd" variable can be configured in the environment to define the default command executed when U-Boot

starts. This command specifies the location of the root file system for booting the device. Valid examples of bootcmd

include "run flash_boot" or "run net_boot".

• run flash_boot: This would trigger a command to load the kernel and the root filesystem from the eMMC

storage.

• run net_boot: This would trigger a command to fetch the kernel and root filesystem from a remote NFS

server.

To facilitate easy updates and boot procedures using NFS, both the NFS server and the client must be properly

configured.

7.4.3 Booting from SD card

Users have the option to create a fully portable image to boot the device from an SD card. The images generated

from Yocto can then be added to the SD card. Insert the SD card into a card reader on your Linux-based development

system, where it will appear as /dev/sdb, /dev/sdc, or a similar name. For this example, we’ll refer to it as /dev/sdX.

If the SD card is automatically mounted (you can check using the mount command, which lists mounted devices and

their mount points), be sure to unmount it first. Root privileges are required to follow the steps below for setting up

the SD card:

1. sudo fdisk -l : lists all the available disks and their partitions.

2. sudo dd if=/dev/zero of=/dev/sdX bs=1M status=progress : erases all data on the device.

3. sudo fdisk /dev/sdX

4. Write gpt partition table: g

5. Create a new partition: n

6. Partition number: 1

7. Start sector:default

8. End sector:default

9. Check partition:p

10. Write to disk:w

11. sudo mkdir -p /mnt/sd

12. sudo mount /dev/sdX1 /mnt/sd

13. cd /mnt/sd

14. tar xvzf <rootfs_file_name>.tar.gz

15. sync

16. sudo umount /dev/sdX*

Insert the SD card into the board’s SD card slot. Ensure that the bootloader is already present on the eMMC. Set the

boot pins to "10" to boot the system from the SD card. Power on the device and interrupt the auto-boot process by

pressing any key, then run the following commands.

1 1. fatload mmc 1:${ mmcpart } ${ kernel _addr_r} ${ image }

2 2. fatload mmc 1:1 ${ fdt_addr_r} imx 93- emtrion - linux .dtb

3 3. booti ${ kernel _addr_r} - ${ fdt_addr };

Listing 7.1: Boot from root file system in SD card
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7.5 NFS Setup

The update process for U-Boot, the kernel, or the RootFS is performed using NFS. To streamline development and

testing, it is also recommended to use NFS for booting as well, allowing you to avoid the update process after each

modification.

To enable this, an NFS server must be set up on the host system, and an <NFS_SHARE> must be properly exported.

The process of setting up an NFS server and exporting an NFS share can vary depending on the Linux distribution

being used. Ensure the setup is configured correctly by referring to the specific instructions for your distribution. For

Ubuntu 22.04, the following steps are recommended.

1. Install NFS Server on the Host System

sudo apt-get install nfs-kernel-server

2. Edit the NFS Exports File, by adding the following entry to /etc/exports to export the desired directory:

/home/<USER_NAME>/nfs/emtrion-emsbc-imx93/rootfs *(rw,sync,no_subtree_check,crossmnt,no_root_squash)

3. Prepare the Root Filesystem: Unpack the rfs_image-emsbc-mx93.rootfs.tar.gz file into the directory specified

above (/home/<USER_NAME>/nfs/emtrion-emsbc-imx93/rootfs).

Ensure that the boot folder within this directory contains all the required boot images.

4. Restart the NFS Server to apply the changes:

sudo service nfs-kernel-server restart

On the Target System (via Minicom):

1. Stop Autoboot : Interrupt the autoboot process by pressing any key during startup.

2. Run the Following U-Boot Commands:

Set the host system’s IP address (NFS server IP)

emSBC-MX93 U-Boot > setenv serverip xxx.xxx.xxx.xxx (Replace xxx.xxx.xxx.xxx with the appropriate IP

addresses.)

Set the NFS root directory path:

emSBC-MX93 U-Boot > setenv nfsroot /home/<USER_NAME>/nfs/emSBC-mx93/rootfs

Run the following command in U-Boot to set the fdtfile variable. This ensures that the appropriate device tree

file is used during the boot process:

emSBC-MX93 U-Boot >setenv fdtfile imx93-emtrion-linux.dtb

Run the following command in U-Boot to set the correct bootargs:

emSBC-MX93 U-Boot >netargs=setenv bootargs console=ttyLP0,115200 earlycon ip=dhcp root=/dev/nfs

rw nfsroot=<serverip>:<nfsroot>,nfsvers=4,tcp

Configure the IP method (static or DHCP):

emSBCMX93 U-Boot > setenv ip-method static/dhcp

For static IP only, Set the target system’s IP address:

emSBC-MX93 U-Boot > setenv ipaddr xxx.xxx.xxx.xxx

For static IP only, Set the subnet mask emSBC-MX893 U-Boot > setenv netmask xxx.xxx.xxx.xxx

Save the environment variables:

emSBC-MX93 U-Boot >saveenv

Verify the changes

emSBC-MX93 U-Boot >printenv

In general, the <NFS_SHARE> is configured to point to the unpacked RootFS. During the boot or update process,

the boot directory within the RootFS plays a central role, as it contains all the components required by different

processes.
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Because of the importance of the boot directory, it is not necessary to have the entire RootFS unpacked when

performing updates. In such cases, <NFS_SHARE> only needs to include a sub-directory named boot, containing

the required files as outlined in earlier sections.

If you want to update the RootFS using its archive, the archive file must also be located within <NFS_SHARE>.

Basic Structure of <NFS_SHARE>:

<NFS_SHARE>/boot

This ensures that the NFS setup includes all the essential components for booting or updating.

After setting up the NFS system as mentionned, to boot from the NFS sever, the command is:

U-Boot # run net_boot

7.6 Updating using swupdate

7.6.1 Updating the Root Filesystem Using SWUpdate

The emSBC-MX93 development kit supports updating the root filesystem using the SWUpdate framework. All

relevant recipes and configuration files are provided in the Yocto meta-emtrion/recipes-support/swupdate layer,

including the update script, certificates, and configuration files.

The SWUpdate service runs as a background daemon and can be managed using standard service commands.

Root file system updates can be applied this way:

Using the web interface:

Open a browser and navigate to http://<DEVICE_IP>:8080 (replace <DEVICE_IP> with the IP of your board).

Drag and drop the .swu update file into the interface. The update will be applied automatically.

Figure 7.1: swupdate web interface
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Figure 7.2: SWUpdate: Update in progress

Once the update is completed, the device will reboot with the new root filesystem.

Figure 7.3: SWUpdate: Device rebooting after successful update
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8 Using ARM Cortex M33 processor

The i.MX93, being an MPU, offers the flexibility to use the Cortex-M33 coprocessor alongside the Cortex-A55 main

processor. The application needs to be specifically designed to work with the Cortex-M33 microcontroller, and the

corresponding firmware must be developed accordingly to leverage both the main processor and the coprocessor

efficiently.

NXP offers an SDK that facilitates application development for the Cortex-M33 core. The SDK provides examples

demonstrating how to access the peripherals available on this subsystem.

1. Go to https://mcuxpresso.nxp.com/en/builder.

2. Click Boards > i.MX.

3. Select MCIMX93-EVK.

4. Click the Build MCUXpresso SDK button.

5. Select your Toolchain/IDE and Host OS.

6. Click Download SDK.

8.1 Build a demo application

8.1.1 Download the toolchain

You must also download the toolchain to build your firmware application.

Go to https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/

gnu-rm/downloads.

Select the latest available version for "GNU Arm Embedded Toolchain".

8.1.2 Install the SDK and toolchain

Decompress and install the SDK in your Linux PC.

tar -xvf <SDK_VER>_MEK-MCIMX93-EVK.tar.gz -C <SDK_VER>_MCIMX93-EVK>

Install the toolchain.

tar -xvf gcc-arm-none-eabi-7-2018-q2-update-linux.tar.bz2 -C <toolchain_install_path>

This link https://www.digi.com/resources/documentation/digidocs/embedded/dey/4.0/cc93/yocto-develop-cortex-

t_93.html offers a detailed, step-by-step guide for building a demo application using the provided toolchains to

generate the binary.
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9 SDK

To develop applications outside of the Yocto build system, the host development environment needs to be set up.

The Yocto Project offers several methods for setting up the environment, one of which involves creating an SDK

using the build directory. To do this, use the following command:

bitbake emtrion-imx93-image-core –c populate_sdk

This command generates an SDK installer that contains the toolchain and a sysroot matching the target root file

system. The installer is located in:

<BUILD_DIR>/tmp/deploy/sdk/

9.1 Installing the SDK

An SDK folder is provided with the development kit and contains the SDK installer file:

imx93-distro-glibc-x86_64-emtrion-imx93-image-core-cortexa55-emtrion-emsbc-imx93-toolchain-6.6-scarthgap.sh

When running the SDK installer, you will be prompted to select an installation directory. The default installation path

is:

/opt/imx93-distro/6.6-scarthgap

This default can be accepted by pressing Enter.

To start the installation, navigate to the <BUILD_DIR> and execute the installer using the following command:

./imx93-distro-glibc-x86_64-emtrion-imx93-image-core-cortexa55-emtrion-emsbc-imx93-toolchain-

6.6-scarthgap.sh

After confirmation, the installer extracts the SDK and completes the setup. Once finished, the message:

"Setting it up... Done"

will be displayed, indicating that the SDK installation was successful.

Figure 9.1: SDK installation
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9.2 Setting up the SDK environment

Before starting application development, the build environment must be initialized. During the SDK installation, an

environment setup script is installed in the SDK directory at <SDK_DIR>.

To configure the development environment, source the script using the following command:

source <SDK_DIR>/environment-setup-cortexa55-poky-linux

After sourcing the script, the cross-compilation tools, compiler flags, and environment variables required for development

are automatically configured.

Info

The environment setup is valid only for the current terminal session. A new terminal requires sourcing the

script again.
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10 Further information

Online resources

Further information can be found on the Emtrion support pages.

https://www.emtrion.de/en/

https://www.emtrion.de/en/contact-us/support/

We support you

Emtrion offers a variety of services, including Support, Training, and Engineering. For more information or technical

support, feel free to contact us at sales@emtrion.com.
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