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1 Layerscape LDP overview

Layerscape Linux Distribution POC (LDP) is a Linux enablement software for NXP Layerscape processors that
are based on Arm core(s). It provides the necessary drivers, tools, and libraries for enabling the features of
the Layerscape processors. The Layerscape LDP build uses a Yocto-based meta layer to generate a Proof of
Concept (POC) image.

Layerscape LDP provides a fully operational bootloader, a Linux kernel, and board-specific modules. This
Layerscape LDP software together is ready to use in a flexible configuration for specific hardware reference
platforms. Layerscape LDP has been tested and qualified at NXP.

Layerscape LDP is a complete Linux system with the following major components:

* NXP firmware components which include:

— Trusted Firmware-A (TF-A), a reference implementation of secure world software for Armv7-A and Armv8-A
— NXP peripheral firmware components for DPAA1, DPAA2, and PPFE

NXP bootloader:

U-Boot, based on denx.de plus patches

NXP Linux kernel based on kernel.org upstream plus patches

NXP added user space components

* Linux distro standard user space file set (userland) which includes compilers and cross compiler

The benefit of using NXP Layerscape LDP userland is the easy availability of thousands of standard Linux
user space packages. The experience of using the Layerscape LDP is similar to using Ubuntu, but the kernel,
firmware, and some special NXP packages are managed separately.

1.1 Accessing Layerscape LDP

Layerscape LDP is distributed through Git. To build the yocto component, you must clone the manifest and
install Layerscape LDP onto a mass storage device as an integration. This setup is ready for usage on an NXP
reference board or evaluation board.

You can now build the NXP components either from the source using a script called bitbake or install from
binaries of NXP components using flex-installer. For more information, see the links given below:

* Building NXP components: Section 3
* Yocto project: Yocto projects
* NXP Linux Yocto project: NXP Linux Yocto Project BSP for Desktop PoC

1.2 Supported Linux distributions

The current Yocto project release 4.2.999 (mickledore) supports the following distributions:

e Ubuntu 20.04 (LTS)

* Ubuntu 22.04 (LTS)

* Fedora 37

* Fedora 38

* CentOS Stream 8

* Debian GNU/Linux 11 (Bullseye)

* Debian GNU/Linux 12 (Bookworm)
* OpenSUSE Leap 15.4

e AlmaLinux 8.8

* AlmaLinux 9.2
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1.3 Building host package

The Yocto build requires installation of essential host packages on your host build.

To build the host, use the command:

$ sudo apt install gawk wget git diffstat unzip texinfo gcc build-essential chrpath socat cpio python3 python3-pip
python3-pexpect xz-utils debianutils iputils-ping python3-git python3-jinja2 libegll-mesa libsdll.2-dev pylint3
xterm python3-subunit mesa-common-dev zstd liblz4-tool

For more information on how to build Layerscape LDP, see Section 3.5.

1.4 Layerscape LDP Git tags

Layerscape LDP Git repositories use the Git tags to indicate the component revisions that are release tested
together. Use the git tag command to examine them and chose a tag to checkout.

2 Release notes

2.1 What is new in this release

The following new features are added in the Layerscape LDP release 6.1.55_2.2.0:

LX2160ARDB revD
e Linux kernel core and virtualization:
— Kernel v6.1.55
e Linux kernel driver:
— DPAA1-eth: Copper backplane support (10GBase-KR)
Other Tools and Utilities
- MC 10.38.0
— OPTEE v4.0.0
— RCW to support QSPI secure boot on LS1021ATWR

2.2 Components

The following list of components are supported in the Layerscape LDP release 6.1.55 2.2.0:

* NXP Layerscape LDP userland
— NXP Layerscape LDP Userland including Linux distro main packages and NXP packages
— Toolchain: gcc-11.2, glibc-2.35, binutils-2.38, gdb-13.2
* Linux kernel core and virtualization
— LTS kernel 6.1.55 update (including KASLR)
— Arm Cortex-A53 and Cortex-A72 (AARCHG64), Little Endian (default)
— 32-bit effective kernel addressing [Cortex-A53, Cortex-A72]
— 64-bit effective addressing [Cortex-A53, Cortex-A72]
— Direct device assignment in guest kernel [DPAA2 processors]
— Kexec support [except for DPAA1 platforms]
— Huge Pages (hugetlbfs)
— KVM and Containers, QEMU 4.2
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— Libvirt 9.2.0
* Linux kernel drivers
— Customer Edge Egress Traffic Management (CEETM)
— Crypto driver via SEC 5 and 6 (CAAM)
— CAAM DMA
— DPAA1-eth: Copper backplane support (10GBase-KR)
— DPAA2-eth: Copper backplane support (10GBase-KR, 25Gbase-KR, 40GBase-KR, 100GBase-KR)
— DUART, DSPI [except for LS1028A, LX2160A], 12C, QSPI [except for LS1028A, LS2160A]
— Edge Virtual Bridge (EVB) [DPAA2 processors]
— Ethernet DPAA [DPAA1 processors]
— Ethernet DPAA2 [DPAA2 processors]
— Ethernet ENETC [LS1028A]
— FlexCAN [LS1028A, LX2160A, LX2162A]
— FlexSPI [LS1028A, LX2160A, LX2162A]
— Frame Manager (FMan) [DPAA1 processors]
- GIC-400, GIC-500, GIC-ITS
— Integrated Interchip Sound (12S) / Synchronous Audio Interface (SAI)
- |IEEE1588

— Integrated Flash Controller (IFC) NOR [except for LX2160A, LS1028A] and NAND flash [except for
LS1028A]

— L2Switch [LS1028A]

— LPUART [LS1043A]

— Management Complex Bus [DPAA2 processors]

- MDIO

— Multiprocessor Interrupt Controller (MPIC)

— Multimedia: GPU, LCD, eDP/DP [LS1028A]

— Open Portable Trusted Execution Environment (OP-TEE)

— PCle Root Complex and Endpoint, MSI

— PFE Ethernet [LS1012A]

— Platform DMA

— PHY support: RGMII, SGMII, XFI, XAUI, USXGMII, XLAUI4, 25G-AUI

— Power Management (PM): CPU hotplug (PH20), CPU idle (PW15/20), Sleep (LPM20), Deep sleep (LPM35),
Auto-Response, Dynamic Frequency Scaling (DFS), Thermal Monitor, Power Monitor (board-specific)

— Queue Manager (QMan) and Buffer Manager (BMan) [DPAA1 processors]

— QUICC Engine UART, TDM, HDLC, PPPoHT

— SAI/I2S [LS1012A]

— SATA

— Secured Digital Host Controller (¢SDHC) and SD/MMC support

— System Memory Management Unit (SMMU) [Arm processors]

— Time Sensitive Network (TSN) [LS1028A]

— Universal Serial Bus (USB)

— User space |0

— Virtual Function I/O (VFIO) - mmap PCI sources [Except for LS1021A]

— Watchdog Timers

» Data Plane Development Kit (DPDK)

— Support of DPDK v22.11
The following DPDK applications have been verified:

- l2fwd
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- 13fwd
— |2fwd_crypto
— ipsecgateway
— Direct device assignment using VFIO for DPDK in VM [DPAA2 processors]
— DPDK on docker
— IPSEC protocol offload
— KNI support
— PFE with DPDK [LS1012A]
— PKTGEN 21.05.0
— QDMA driver [DPAA2 processors]
* Virtualization
— OVS-DPDK v3.1.0
— OVS-DPDK working with the vhost-virtio interfaces
— DPDK working in virtual machine
- VPP v2302
* Trust Firmware - A (TF-A)
— TF-A v2.8 update
— Power Management
— OP-TEE OS binary v3.21
» U-Boot Bootloader
— U-Boot: 2023.04 update
— Unified memory map
— On Arm platforms, the U-Boot image includes the device tree
— Non-secure and Secure Boot (ESBC)
— Trusted Firmware-A (TF-A) integration. See TF-A features in “Other Tools ...” below

— Boot from FlexSPI NOR [LS1028A, LX2160A, LX2162A], NOR, NAND, QSPI [except for LS1028A,
LX2160A], SDHC

— CodeWarrior debug patch for U-Boot

— Clock, CPLD, DUART, DDR4, DSPI [except for LS1028A, LX2160A], eSDHC, GIC-400, GIC-500, 12C,
OCRAM, PCle, USB 2 and 3, SATA, UART

— DCU, eMMC 4.5, I12C3, LPUART, QSPI [except for LS1028A, LX1260A]
— FlexSPI [LS1028A, LX2160A, LX2162A]
— HW load/store prefetch being disabled
— IFC access to NOR [except for LS1028A, LX2160A] and NAND flash [except for LS1028A]
- RTC
— Networking support using eTSEC, FMan Independent Mode, DPAA2 networking, PFE, ENETC, L2Switch
— Voltage ID (board-specific)
* Other Tools and Utilities

— Convenience scripts to create and manage common objects like network interfaces. These scripts are
packaged in Is2-scripts tarball

— Data Compression Engine in user space

— DPAA2 resource container and object management tool (RESTOOL)
— FLIB/RTA - SEC descriptor creation library [all processors with SEC 5]
— Frame Manager Configuration Tool (FMC) [DPAA1 processors]

— Frame Manager Ucode [DPAA1 processors]
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— Management Complex (MC) Firmware version 10.38.0 — supporting DPAA2 resource containers and
network objects, Resource Manager and Link Manager, and DPDMUX basic configurations

— Platform Security
— OP-TEE client 4.0.0
— PKCS#11 Library
— Dynamic deployment of container-based applications
— Support of public and private apps
— Support for Multithreaded Applications
— Integration with PKCS#11 OpenSSL Engine from OpenSCl/libp11
— PME Tools [DPAA1 processors]
— Python scripts to generate RCW binaries
— Soft Parser Configuration Tool
— Time Sensitive Network (TSN) support
— TSN configuration tool
ENETC 1588 two steps timestamping
ENETC TSN driver
— SWITCH TSN driver

— Yocto bitbake to build component and generate the boot firmware, fs1-image-kernel.itb and the NXP
Layerscape LDP userland containing the specified packages and applications

— Yocto mickledore bitbake

2.3 Feature support matrix

The following tables show the features that are supported in this release.
Refer to the legend below to decipher the entries.
Legend:

* Y - Feature is supported by software
* | - Feature is not supported by software
* na - Hardware feature is not available

Table 1. Key features

Feature LS1012A |LS1021A |LS1028A |LS1043A |LS1046A |LS1088A |LS2088A |LX2160A |LX2162A
64-bit User space, BE / na / / / / / / /
32-bit User space, LE / Y / / / / / / /
64-bit User space, LE Y na Y Y Y Y Y Y Y
36b phys mem na Y na na na na na na na
40b phys mem Y na Y Y Y Y Y Y Y
Data Plane Development Kit Y / Y Y Y Y Y Y Y
(DPDK)

- VPP excluded

Hugetlbfs Y Y Y Y Y Y Y Y Y
Management Complex na na na na na Y Y Y Y
Open Portable Trust Y / Y Y Y Y Y Y Y
Execution Environment (OP-

TEE)

UG10081 All information provided in this document is subject to legal disclaimers. © 2024 NXP B.V. All rights reserved.
User guide Rev. 6.1.55_2.2.0 — 24 January 2024

6/1061




NXP Semiconductors U G1 0081

Layerscape Linux Distribution POC User Guide

Table 1. Key features...continued

Feature LS1012A|LS1021A|LS1028A |LS1043A |LS1046A LS1088A |LS2088A |LX2160A |LX2162A
Secure boot Y Y Y Y Y Y Y Y Y
(NXP CoT)

Secure boot (Arm CoT) na na na na na na na Y Y
Time Sensitive Network (TSN) na na Y na na na na na na
USDPAA Applications na na na / / na na na na
Trusted Firmware-A (TF-A) Y na Y Y Y Y Y Y Y
Verified boot na na na na na na na na Y
Warm reset na na na na na na na na Y

Table 2. Virtualization, Containers and Isolation

Feature LS1012A|LS1021A|LS1028A |LS1043A |LS1046A LS1088A |LS2088A |LX2160A |LX2162A
KVM/QEMU Y na Y Y Y Y Y Y Y
On-chip networking interfaces / na Y na na Y Y Y Y
Direct Assignment

PCI Devices Direct / na Y / / Y Y Y Y
Assignment

LXC Y Y Y Y Y Y Y Y Y
Libvirt Y Y Y Y Y Y Y Y Y
SMMU - default config na / Y / / Y Y Y Y
VFIO for Network Resources / na Y na na Y Y Y Y
Docker Y / Y Y Y Y Y Y Y

Table 3. Linux kernel drivers

Feature LS1012A|LS1021A|LS1028A |LS1043A |LS1046A LS1088A |LS2088A |LX2160A |LX2162A
Audio - 12S, SAIl Y Y Y na na na na na na
CAAM DMA Y / / / / / / / /
DCE na na na na na na Y Y Y
DCU na Y na na na na na na na
Display - eDP/DP, LCD na na Y na na na na na na
DMA Y Y Y Y Y Y Y Y Y
DPAA1 - Ethernet, FMan, na na na Y Y na na na na
QMan, BMan

DPAA2 - Ethernet, L2 na na na na na Y Y Y Y
Switching, QBMan

eSDHC Y Y Y Y Y Y Y Y Y
ENETC na na Y na na na na na na
FlexCAN na / Y na na na na Y Y
FlexSPI na na Y na na na na Y Y
GPU na na Y na na na na na na
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Table 3. Linux kernel drivers...continued

Feature LS1012A|LS1021A|LS1028A |LS1043A |LS1046A LS1088A |LS2088A |LX2160A |LX2162A
12C Y Y Y Y Y Y Y Y Y
IEEE1588, linuxptp na Y Y Y Y Y Y Y Y
IFC na Y na Y Y Y Y na na
IMA-EVM Y / / Y Y Y Y / /
TSN Ethernet Switch na na Y na na na na na na
LPUART na Y / Y Y / / na na
QSPI Y Y na Y Y Y Y na na
PCle RC Y Y Y Y Y Y Y Y Y
PCle EP / / / Y Y Y Y Y Y
PFE Y na na na na na na na na
Power Management Y Y Y Y Y Y Y Y Y
SATA Y Y Y Y Y Y Y Y Y
SEC Y Y Y Y Y Y Y Y Y
dSPI / Y / Y Y / Y na Y
TDM (QE) na na na Y na na na na na
TSN na na Y na na na na na na
usB Y Y Y Y Y Y Y Y Y
VFIO for network resources / na Y na na Y Y Y Y
Watchdog Y Y Y Y Y Y Y Y Y
GPIO na na na na Y Y na na Y
EDAC Y Y Y Y Y Y Y Y Y

2.4 Open issues

Table 4 lists the open issues in the Layerscape LDP release 6.1.55_2.2.0. None of these issues currently has a

resolution.

Table 4. Open issues in Layerscape LDP release 6.1.55_2.2.0

switch to the new kernel with default image or custom build
image.

ID Description Opened in

LF-3360 Functionalities that require PCI reset, such as VFIO, will 5.15.52-2.1.0
work only with PCI endpoints that support Function Level
Reset (FLR).

LF-3981 On LX2160ARDB, there is kernel panic when unbinding dpni 5.10.35_2.0.0
during Linux qos testing.

LF-4151 On LS1028ARDB and DPAA2 platforms, the system may LSDK 21.08
randomly reset after sleep.

LF-6686 Openssl job ring interrupt does not increase after openssl 5.15.32_2.0.0
testing.

LF-8753 On LS043ARDB and LS1046ARDB, kexec_kdump: fail to 6.1.1_1.0.0_LDP
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Table 4. Open issues in Layerscape LDP release 6.1.55_2.2.0...continued

ID Description Opened in

LF-8837 On LS1012ARDB, Display: desktop can't display normally on 6.1.1_1.0.0_LDP
specific monitor after login system.

3 Getting started with Layerscape LDP

3.1 Host system requirements

Set up the host system as given below:

1. Install Ubuntu 22 on the host machine:
a. Obtain sudo permission by running the command:
sudoedit /etc/sudoers
b. Add a line:
<account-name> ALL= (ALL:ALL) NOPASSWD: ALL
2. To build the target NXP Layerscape LDP userland for arm64/armhf arch, the user network environment
must have access to the remote Ubuntu official server.

3.1.1 How to set HTTP proxy in Ubuntu

If your Linux host machine is in a subnet that needs HTTP(s) proxy to access external Internet, set the
environment variable http proxy and https proxy as given below:

1. Set proxy in ~/ .bashrc (for current user) orin /etc/profile.d/proxy.sh (for global users), then run
source ~/ .bashrc or source /etc/profile.d/proxy.sh to validate the settings.

export http proxy="http://<account>:<password>@<domain>:<port>"
export https proxy="https://<account>:<password>@<domain>:<port>"

2. Setproxyin /etc/apt/apt.conf

Acquire: :http::Proxy "http://<account>:<password>@<domain>:<port>";
Acquire: :https::Proxy "https://<account>:<password>@<domain>:<port>";

3.2 Download and deploy Layerscape LDP images in Linux environment using flex-
installer

You can build Layerscape LDP easily from source by using Yocto bitbake. It is a generic task execution engine
that allows to run the shell and Python tasks efficiently, while working within the complex inter-task dependency
constraints.

To build Layerscape LDP from source, see Section 3.5.

Table 5 lists and explains the command options used in the flex-installer commands.

Table 5. flex-installer command options

Command option |Description Supported values

-m <machine> Refers to board name. Is1012afrwy, Is1021atwr, Is1028ardb,
Is1043ardb, Is1046ardb, Is1046afrwy,
Is1088ardb, 1s2088ardb, Ix2160ardb_rev2,
Ix2162aqds

-f <firmware> Refers to firmware image. firmware_<machine>_<boottype>.img
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Table 5. flex-installer command options...continued

Command option Description Supported values
-b <boot Refers to bootpartition image. There is a set of boot LS arm64_lts <version>.tgz
partition> bootpartition images for each of the Linux kernel

versions and platform (64-bit) supported by
Layerscape LDP.

-B, --bootpart |Specify boot partition number to override default For example,
(default boot partition is the 2nd one) -B1or
--bootpart=1
-r <rootfs> Refers to NXP Layerscape LDP userland. There Is-image-main-<machine>.tar.gz
are different rootfs images for default userland and For example, <machine> = Is1028ardb:

Edgescale userland. Is-image-desktop-Is1028ardb.tar.gz

-R, --rootpart |Specify root partition number to override the default For example, specify the third partition as
(default root partition is the 4th partition) root partition:
-R3or
--rootpart=3
-d <device> Refers to storage device (SD, USB, or SATA) /dev/<device_name>
Note:

* Use the command cat /proc/partitions to see
a list of devices and their sizes to make sure that the
correct device names have been chosen.

» The SD/USB/SATA storage drive in the Linux PC
is detected as /dev/sdX, where X is a letter such
as a, b, c. Make sure to choose the correct device
name, because data on this device will be replaced.

* If the Linux host machine supports read/write SD
card directly without an extra SD card reader device,
the device name of SD card is typically mmcb1kO0.

-e <dtb> -e dtb option is used for UEFI in DTB way. This dtb, no need this option in case of U-Boot
parameter installs grub.cfg, efi.fd as bootloader

There is no need to add -e option in case of U-Boot as
bootloader by default

-u <url> Specifies URL of distro web server to override the URL of distro web server
default one for automatically downloading distro.

Note:

» The U-Boot based composite firmware must be programmed in flash device (not in SD card) on
LS2088ARDB/L.S1012ARDB/LS1012AFRWY, no limitation on the other Layerscape boards.

» Users can install distro rootfs and bootpartition tarball into SD card (or USB/SATA disk) on all Layerscape
boards.

* To run flex-installer command on the target storage drive connected to a reference board, you must boot the
board with TinyLinux and bring up network interface.
For details, refer to Section 3.2.2.

3.2.1 To deploy locally the custom Layerscape LDP images to the target storage drive
connected to a Linux host machine or a reference board

Usage:

$ flex-installer -b <boot partition> -r <rootfs> -f <firmware> -d <device>
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For list of supported values for <boot partition>, <rootfs>, <firmware>, and <device>, see Table 5.
Example:
For I1s1043ardb:

$ flex-installer -b boot 1s1043ardb lts 6.1.tgz -r ls-image-
mainlslO043ardb.tar.gz -f firmware 1s1043ardb sdboot.img -d /dev/sdX

3.2.2 To deploy the custom Layerscape LDP images on a reference board running TinyLinux

1. After booting the reference board automatically, check whether the reference board boots TinyLinux or
whether it boots Layerscape LDP userland based distribution.
TinyLinux is a non-customizable ramdisk root fs deployed in flash media on the reference board. This
root fs fits into the firmware image on flash and is therefore called tiny.

* If the reference board boots TinyLinux, proceed to step #3.

* |f the reference board boots Layerscape LDP - based distribution, it means that an older Yocto based
distribution may already be present on the storage device that is plugged into the reference board. In this
case, go to step #2 first, to force the board to boot TinyLinux.

2. Force the reference board to boot TinyLinux.
* Reboot the board and stop autoboot to enter U-Boot prompt.
» Set Ethernet Interface

=>pri bootcmd

bootcmd=env exists mcinitcmd && mmcinfo; mmc read 0x80001000 0x6800 0x800;
env exists mcinitcmd && env exists secureboot && mmc read 0x806C0000
0x3600 0x20 && esbc validate 0x806C0000;env exists mcinitcmd && fsl mc
lazyapply dpl 0x80001000;run distro bootcmd;run sd bootcmd;env exists
secureboot && esbc halt;

2, run bootcmd (from the info above)

=>mmc read 0x80001000 0x6800 0x800

=> fsl mc lazyapply dpl 0x80001000

 Enter following command at the U-Boot prompt to boot the board to the TinyLinux environment for
executing flex-installer:

=> run sd_bootcmd (for SD/eMMC boot)
=> run nor bootcmd (for IFC-NOR boot)
=> run gspi bootcmd (for QSPI-NOR boot)
=> run xspli bootcmd (for FlexSPI-NOR boot)

3. Log in to TinyLinux as root and bring up a network interface.
Dynamic IP address assignment:

#: ifconfig -a
#: udhcpc -1 eth0 ( or ethl ,etc.) c

Static IP address assignment:

S ifconfig <port name in TinyLinux> <IP address> netmask <netmask address> up

The port name in Linux TinyLinux corresponding to each of the ports on the reference board chassis is
given in section "<board> reference information" in the board-specific Quick start guide section.

4. Use flex-installer to create and format the partitions for storage device (USB/SATA/SD).

S flex-installer -i pf -d <device> # use default partition list
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Or

$ flex-installer -i pf -d <device> -p <partition list> # specify custom
partition list

For list of supported values for <device>, see Table 5.
5. Change current path to the Partition 4 of target storage device.

$ cd /mnt/mmcblkO0p4 (or /mnt/sdx4)

6. Download bootpartition <arch> <version>.tgz and rootfs <version> <distrotype>
<distroscale> <arch>.tgz using the wget or scp command.

7. Deploy bootpartition and Layerscape LDP userland to the target device using the command given below:

flex-installer -f <firmware> -b <boottgz> -r <rootfs> -d <device>

For the list of supported values for <firmware>, <rootfs>, and <device>, see Table 5.
Example:

$ flex-installer -b boot 1sl043ardb lts 6.l1.tgz -r ls-image-
mainlslO043ardb.tar.gz -f firmware 1sl1043ardb sdboot.img -d /dev/sdX

3.2.3 To only install the composite firmware to the target storage drive on a Linux host
machine or a reference board

You must install the flex-installer in the Linux host machine prior to the installation of the composite firmware.

Usage:

S flex-installer -f <firmware> -d <device>

For the list of supported values for <firmware>, <device>, see Table 5.

Example:

$ flex-installer -f firmware 1sl046ardb sdboot.img -d /dev/sdx

3.2.4 To partition and format target storage device with specified number and size of
partitions instead of using the default partitions

Usage:

flex-installer -i pf -p <partitions-1list> -d <device>

For the list of supported values for <device>, see Table 5.

Example:

$ flex-installer -f firmware 1s1043ardb sdboot.img -b
boot 1s1043ardb 1ts 6.1.tgz -r ls-image-
main-1sl1043ardb.tar.gz -d /dev/sdX

3.3 Download and deploy Layerscape LDP composite firmware in Windows
environment

To download and deploy the Layerscape LDP composite firmware in Windows environment, perform the
following steps:
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Note: The following steps are verified on Windows 10.

1.

2.

®

Download the DD for Windows tool and install it.

http://download.si-linux.co.jp/dd_for windows/DDWin_Ver0998.zip

Create a folder (for example, C:/Layerscape_LDP) and copy the composite firmware you built in Windows
Subsystem Linux (WSL).

. Run the Windows cmd command and change the current work directory to the created folder.

C:\Windows\System32> cd C:/LDP
C:\LDP> dir

. Run Windows command copy /b sd pt 4k.img + <composite image>

<new composite image> to combine the partition table image with the composite firmware.

C:\LDP> copy /b sd pt 4k.img + firmware 1s1028ardb sdboot.img
firmware 1s1028ardb sdboot 4k.img

The new image firmware 1s1028ardb sdboot 4k.img is generated.
Run the tool DD for Windows as administrator.

. Click Choose disk Choose file , and then Restore to program the newly generated composite firmware into

the target SD card.
Unplug the SD card from Windows host machine and plug it on the target board.
Set the DIP switch for SD boot or run run sd_bootcmd at the U-Boot prompt.

. Log in to TinyDistro as root and install Layerscape LDP distro using flex-installer.

For more instructions, see Section 3.6.

3.4 Deploying Layerscape LDP images to a board using flex-installer

Perform the following steps to deploy the Layerscape LDP images to a board using a removable storage device,
which can be connected to a local Linux host machine:

1.
2.

Connect the removable storage device to the Linux host machine.
Install flex-installer on host machine to deploy the Layerscape LDP images (this is a one-time activity):

S git clone https://github.com/nxp-imx/meta-nxp-desktop.git -b
1f-6.1.55 2.2.0-mickledore
S cp meta-nxp-desktop/scripts/flex-installer 1.14.2110.1f /usr/bin/flex-
installer
$ sudo chmod a+x /usr/bin/flex-installer
$ which flex-installer

. Execute the following flex-installer command to install Layerscape LDP:

$ flex-installer -i pf -d <device>;
$ flex-installer -f <firmware xxx.img> -b <boot xxx.tgz> -r <ls-image-
mainxxx.tar.gz> -d <device>

Note:

e Use the command cat /proc/partitions to view the list of devices and their sizes to ensure that the
correct device names are chosen.

e The SD/USB/SATA storage drive in the Linux PC is detected as /dev/sdX, where X is a letter such as a, b,
c. Ensure to choose the correct device name, as the data on this device is replaceable.

* [fthe Linux host machine supports read/write SD card directly without an extra SD card reader device, the
device name of SD card is typically mmcb1kO0.

. Unplug removable storage device from the Linux host and plug into the reference board.

Ensure that the DIP switch settings on the board are correct to boot from the desired boot medium.

. Power on the board. The system automatically boots up to the Layerscape distro system.
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Use the following default credentials to log on to the Layerscape distro system:

- user/user

3.5 Build Layerscape LDP with Yocto bitbake

This section introduces detailed steps to build Layerscape LDP with Yocto bitbake. The Layerscape LDP

build uses a Yocto-based meta layer to generate a Proof of Concept (POC) image and it works together with
Layerscape release layer (meta-qoriq). It reuses the Linux BSP release framework to manage and generate the
U-Boot bootloader, Linux kernel image, and Layerscape root file system in the image build.

Note: The release version is managed by the Layerscape Yocto SDK Manifest.

The Layerscape LDP build include main and desktop builds. The main build is applicable for all the Layerscape
SoCs and the desktop build is applicable for LS1028 ARDB only.

3.5.1 Host packages

The Yocto Project build requires specific packages that must be installed to build the Yocto Project.

To set up the Yocto Project build, navigate to the Yocto Project Quick Start and check for the packages that
must be installed for your build machine.

The essential Yocto project host packages are given below:

$ sudo apt-get install gawk wget git-core diffstat unzip texinfo gcc-multilib \

build-essential chrpath socat cpio python python3 python3-pip python3-pexpect \

xz-utils debianutils iputils-ping python3-git python3-jinja2 libegll-mesa
libsdll.2-dev \

pylint3 xterm rsync curl

3.5.2 Download Yocto bitbake

The Yocto project uses OpenEmbedded (OE) to build hosts, and the project uses bitbake to build a complete
Linux image. The bitbake and OE components are combined to form the reference build host, formerly known
as poky. Repo is a tool built on top of Git.

To avail poky, and bitbake tools, download the poky repository and bitbake tools using the repo tool.

$ repo init -u https://github.com/nxp-gorig/yocto-sdk -b mickledore -m 1s-6.1.55 2.2.0 distro.xml
$ repo sync

source ./distro-setup-env -m <boards>

Supported boards

1s1012ardb
1sl012afrwy
1sl02latwr
1s1043ardb
1s1046ardb
1sl046afrwy
1s1088ardb-pb
1s1028ardb
1s2088ardb
1x2160ardb-rev2
1x2162aqgds

3.5.3 Build Layerscape LDP image using bitbake

To build custom images with different configurations instead of the default settings, you can directly deploy the
prebuilt Layerscape LDP composite firmware and distro userland to storage device on target board by Yocto
bitbake.
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To build the Layerscape LDP image, run the following command:

$ bitbkake ls-image-lite
$ bitbake ls-image-main #

(if machine=1s1028ardb, should Dbitbake ls-image-desktop )

3.5.4 bitbake commands

The following table lists commands to build Layerscape LDP using bitbake.

Table 6. bitbake commands

UG10081

fsl-tools-core

All information provided in this document is subject to legal disclaimers.

S. No. Build object Command Description
Automated build for Distro command: Automatically builds
specific board - Kernel, and app

$ DISTRO=fsl-qorig-distro
MACHINE=<machine> source distro- components for the
S birpake <distro_types specific board.
For example: <machine> can be:
¢ Is1012ardb
PRCHING= 15103 3ar b mouEoe Gitros * 1s1012afrwy
bt o * Is1021atwr
* Is1028ardb
¢ Is1043ardb
¢ Is1046ardb
1 « 1s1088ardb_pb
* |s2088ardb
¢ |[x2160ardb_rev2
¢ |[x2162aqds
<distro_ type>can
be:
* bitbake Is-image-main
* bitbake Is-image-
desktop
* bitbake Is-image-lite
* bitbake Is-image-tiny
Builds ATF and U-Boot |bitbake gorig-atf Automatically builds ATF
2 image with dependent
RCW and bootloader (U-
Boot or UEFI).
Builds specific bitbake <component> To build single or
component For example: multiple components,
run the command:
bitbake dpdk bitbake
bitbake vpp <component>
3 bitbake perf
bitbake ovs-dpdk
bitbake fmc
bitbake openssl
bitbake opencv
Builds multiple app bitbake <subsystem> User can modify or add
components for specific | For example: custom component in
4 subsystem bitbake packagegroup- the corresponding files,

for example, meta-
gorig/recipes-
fsl/packagegroups/
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name>

S. No. Build object Command Description
packagegroup-fsl-
tools-core.bb

Builds various distro bitbake <distro_ type> Generates distro rootfs
userland as per the specified
distro type and scale.
bitbake ls-image-lite Build lite image with the
optimized config.
5 bitbake ls-image-main Build main image for
networking feature.
bitbake ls-image-desktop |Build desktop image for
a specific board only.
bitbake fsl-image- Build yocto tiny image
mfgtool with limited tools.
Cleans various images |bitbake -c clean Removes all the output
<recipe name/target files for a target.
name>
bitbake -c cleanall Removes all the output
6 <recipe name/target files, shared state cache,

and downloaded sources
files for a target.

bitbake -c cleansstate
<recipe name/target
name>

Removes all the output
files and shared state
cache for a target.

3.5.5 Generate Layerscape LDP composite firmware

Layerscape LDP composite firmware consists of RCW/PBL, ATF, Bootloader (U-Boot or UEFI), secure headers,
Ethernet MAC/PHY firmware, dtb, kernel and tiny initrd RFS. The composite firmware can be programmed at
