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ik

This document contains code examples that describe the communication with the board over the serial
shell. The code examples lines begin with host:~$, target:~$ or u-boot=>. This describes where the
commands are to be executed. Only after these keywords must the actual command be copied.

PHYTEC provides a variety of hardware and software documentation for all of its products. This includes
any or all of the following:

QS Guide
A short guide on how to set up and boot a phyCORE based board.

Hardware Manual
A detailed description of the System-on-Module and accompanying carrierboard.

Yocto Guide
A comprehensive guide for the Yocto version the phyCORE uses. This guide contains an overview of
Yocto; introducing, installing, and customizing the PHYTEC BSP; how to work with programs like
Poky and Bitbake; and much more.

BSP Fi}
A manual specific to the BSP version of the phyCORE. Information such as how to build the BSP,

booting, updating software, device tree, and accessing peripherals can be found here.

Development Environment Guide
This guide shows how to work with the Virtual Machine (VM) Host PHYTEC has developed and
prepared to run various Development Environments. There are detailed step-by-step instructions for
Eclipse and Qt Creator, which are included in the VM. There are instructions for running demo projects
for these programs on a phyCORE product as well. Information on how to build a Linux host PC
yourself is also a part of this guide.

Pin Muxing Table
phyCORE SOMs have an accompanying pin table (in Excel format). This table will show the complete
default signal path, from the processor to the carrier board. The default device tree muxing option
will also be included. This gives a developer all the information needed in one location to make
muxing changes and design options when developing a specialized carrier board or adapting a PHYTEC
phyCORE SOM to an application.

W T X SEARE TN A 8 B2 b, PHYTEC &5 42 7= i A8 Sl 0. W 36 WA B R SR . 33X 28 S0y
AR A S B AT SR PSR . R A SRS ER AT DATE R AT it 1Y hittps://www.phytec.de/produkte/
system-on-modules/phyflex-imx-8m-plus-fpsc/#downloads 3|,
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CHAPTER 1

Sz FFHIRE

TEFRATHIM T |, & DA EE T BSP itds BSP-Yocto-NXP-i. MX8MP-PD26.1.0 {4 5 Machine J;H
XM Article Numbers(F= i Z-5) 0 [ 11

WAREAE “Supported Machines” —#~1E4% T H#¢iE 1) Machine Name , A PAFF %1% machine "~ 7] 1)
Article Numbers PAR{F(E B RIFERGE . WEPREAAEFH Article Numbers , 0] DAY Machine
Name FHEHFEZS, (UEFER Article Numbers . BlfE, BN i%2 SR G {4 %51 Machine
Name

1.1 phyFLEX Libra 8§



https://www.phytec.de/bsp-download/?bsp=BSP-Yocto-NXP-i.MX8MP-PD26.1.0
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CHAPTER 2

FriafE A

The phyFLEX-i.MX 8M Plus Libra Rapid Development Kit is shipped with a pre-flashed SD card.
It contains the phytec-qt6demo-image and can be used directly as a boot source. The e. MMC is programmed
with only a U-Boot by default. You can get all sources from the BSP downloads page. This chapter explains
how to flash a BSP image to SD card and how to start the board.

There are several ways to flash an image to SD card or even e MMC. Most notably using simple, sequential
writing with the Linux command line tool dd. An alternative way is to use PHYTEC’s system initialization
program called partup, which makes it especially easy to format more complex systems. You can get prebuilt
Linux binaries of partup from its release page. Also read partup’s README for installation instructions.

2.1 THEE

The image contains all necessary files and makes sure partitions and any raw data are correctly written.
Both the partup package and the WIC image, which can be flashed using dd, can be downloaded from our
BSP downloads page.

Note that you can find different image versions and variants on our download server. The images are located
on the server by folders per ”"BSP-Version”, "Distro-Name” and "Machine-Name”.

Example to download a partup package and a WIC image from the download server:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.0/
—images/ampliphy-vendor/imx8mp-phyflex-libra-rdk-2/phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.
—partup

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.0/
—images/ampliphy-vendor/imx8mp-phyflex-libra-rdk-2/phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.
—wic.Xxz

ik

For e MMC, more complex partitioning schemes or even just large images, we recommend using the
partup package, as it is faster in writing than dd and allows for a more flexible configuration of the target



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
https://github.com/phytec/partup
https://github.com/phytec/partup/releases
https://github.com/phytec/partup/releases
https://github.com/phytec/partup#readme
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
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L flash device. J

2.2 BHEBEBA SD k

i

LAl SD FEshdt, WA Linux PC LR root FUR. TEREPEEE GBI INTE IS M/ 0! Prikides
R SCORRAE A - AT IR S B IR T LR R A A ATt — 22 A A !

VPR RI I A T RE S P2 BN ER, BN, WRESHBREUHITE PC LRS!

2.2.1 FKIEHRE

ZAE SD Rgahfk, HEEHRE| PC LG SD RN A IER &SR TEITRIFEREHE] SD R2ZHf,
AT E H R X

L R TRBUERIG B 4R, RN SD RIFAT:

[host:~$ 1sblk ]

2. BHER MR SD F, BISFRITMH 4

[host:~$ 1sblk ]

3. HEBWIA I, DASRIBCE AN P ROB B A4 R . X2 SD RIBLE AR (iR SD ReksAiL,
D35 150 6 44 FRATNS R ) 73 BX) o

4. T HAER B B A PRI OERYE, A T4 sudo dmesg. FEHA M EEILTH, BV
AR B RAT 4 FR, BN /dev/sde BY /dev/mmcblke (H KRBT EIERSE).

B, GalPAME H ERACR AR, Flan GNOME Disks 8 KDE Partition Manager 43| IEAHIRE o

LT LA T IR S S A PR, Bl /dev/sde, QIR SD REAEALE, F2H0IAC U X+
B, AT ATER L A S I T R B AR (B /dev/sdel), EfiTZ SD R, —2E Linux
KT AGAER B IAN < A S X EBAZH], WAEEX L X, DU R bR .

HE AT XX, Bl

host:~$ sudo umount /dev/sdel
host:~$ sudo umount /dev/sde2

Now, the SD card is ready to be flashed with an image, using either partup, dd or bmaptool.

2.2.2 Using bmaptool

One way to prepare an SD card is using bmaptool. Yocto automatically creates a block map file
(<IMAGENAME>-<MACHINE>.wic.bmap) for the WIC image that describes the image content and includes check-
sums for data integrity. bmaptool is packaged by various Linux distributions. For Debian-based systems
install it by issuing:

[host:~$ sudo apt install bmap-tools ]

T PA R A WIC 8ifghe 5% SD £

FrisfER 6
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[host:~$ bmaptool copy phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2?(.rootfs).wic?(.xz) /dev/<your7device>]

¥ <your_device> B NEZ B AN SD KiRFELMR, FEHIEE O <IMAGENAME>-<MACHINE>.wic.bmap
5 WIC i XfFicte—ie, PAE bmaptool HIEMPLEHRTFE T A, WFLLHaH 2Bk

o

bmaptool {45 SD K _EFBREIEIAER XK. XEWRELETAFERE, ZHSARIH U-Boot Ff
AR BT REIIR AT o

2.2.3 {£H partup
il partup 65 SD 1l —Ard -

host:~$ sudo partup install phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2?(.rootfs).partup /dev/<your_
—device>

i PRAE <your_device> ¥l B HIHR BB #4475 -
KT partup BHE—B MMV, HSFI 1505508

e

i F resize2fs JUAS 1.46.6 B RRAK) PC &% (filf Ubuntu 22.04) JoyAHEEFE Mickledore DA
B yocto A AT partup B4, XA N resize2fs F TERGET M SEIFEAERN ., A
FIEE R, 1557 release notes .

ik
partup Eﬂﬁiﬁﬁ“ eMMC user DXk A RFE KRG I RE, FRATHRALAY partup F2/7 H % IhBE#EER U-Boot
PG, X i bmaptool T HFTCILSEM— &, WIHT—HBo Frig 2 .

partup PR FHARES THK—AFEMEH L, B ARE MMC F8Eias, it DLE#ZS A
eMMCboot 4rX, Joia1H A HAL A2

2.2.4 €M dd
TEHIZE A SD RivHHED KI5, BAKRES SD K.

—% PHYTEC ?SP SRR RGN (U2 AR *owic), T —2MA SR 5 R (CUEaT
BN *wic.xz) .

BE ) RESNEG (Fwic), WAL TFHS:

‘host:~$ sudo dd if=phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2?(.rootfs).wic of=/dev/<your device>

—bs=1M conv=fsync status=progress

WEBEGAEGGNER (Fwicxz), WHHAAT @4

host:~$ xzcat phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2?(.rootfs).wic.xz | sudo dd of=/dev/<your ’

—device> bs=1M conv=fsync status=progress

FrisfER 7
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PRRH GRS <your_device> Frffedy 2 HIHk 2K i 5 44 7K -

SR conv=fsync JRIEIFE dd IR [B] 2 BIXFR A HEAT syne #4E. XHERITA BEEIERC B A SD R, mMikAE1E
{ERRATAENATH . %) status=progress KT EIHHFEE(E E. .

2.3 HXEzh

o M SD KE3l, bootmode switch (S1) FFERE NPT E:

« A SD R
o Connect the target and the host with USB-C on (X14) debug USB
o WITRMGER

FrisfER 8



CHAPTER 3

¥ BSP

AR S 4d ] Yocto 1 phyLinux A #47 i.MX 8M Plus BSP W%4§i%. £ 4 X phytec meta-layer
F Yocto {5 ., #iilA: Yocto Reference Manual (walnascar) .

3.1 EXiRE

IR M ARTEL) EHL EEH Yocto 453 Phytec BSP, W A% Yocto Reference Manual (walnascar)
13 BSP Workspace 2235 —7,

3.2 T& BSP

There are two ways to get the BSP sources. You can download the complete BSP sources from our BSP
downloads page; or you can fetch and build it yourself with Yocto. This is particularly useful if you want to
make customizations.

The phyLinux script is a basic management tool for PHYTEC Yocto BSP releases written in Python. It is
mainly a helper to get started with the BSP sources structure.

o AUE—ASETIIH SCPEE, PRI phyLinux JAS, HIET BIAS B3 0] A THCR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

host:~/yocto$ wget https://download.phytec.de/Software/Linux/Yocto/Tools/phyLinux
host:~/yocto$ chmod +x phylLinux

i

FNFE AR E S, phyLinux B oS EBRYFITER TER F. A— DA NS HEF
YA phyLinux 2374 454

e 14T phyLinux:



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
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[host:~/yocto$ ./phyLinux init ]

&
TEERAIIRALR), phyLinux JIASSEOREAE /usr/local/bin HEH 44 Repo T.H.

o During the execution of the init command, you need to choose your processor platform (SoC),
PHYTEC’s BSP release number, and the hardware (MACHINE) you are working on.

ik

If you cannot identify your board with the information given in the selector, have a look at the
invoice for the product. And have a look at the webpage of our BSP.

o WATPAEE A AT SR E AL I LA L

host:~/yocto$ DISTRO=ampliphy-vendor MACHINE=imx8mp-phyflex-libra-rdk-2 ./phyLinux init -p imx8mp -r,
—BSP-Yocto-NXP-i.MX8MP-PD26.1.0

After the execution of the init command, phyLinux will print a few important notes. For example, it will
print your git identity, SOC and BSP release which was selected as well as information for the next steps in
the build process.

3.2.1 FigE

o B Shell FEEAS -

[host:~/yocto$ source sources/poky/oe-init-build-env

ik
FERFRFTIEH 0 T 4300 shell i, #R55SeATiX—5 0%

o HFI TAEH REZEHN build/.

o FTITFERCESCH:, FMEIFERZ GPU F VPU gl SRV AIEM o 8 1 BOH R B 17k 52 i
BLERAE, WS,

host:~/yocto/build$ vim conf/local.conf

# Uncomment to accept NXP EULA

# EULA can be found under ../sources/meta-freescale/EULA
ACCEPT FSL EULA = "1"

o SIFERHRG:

[host:~/yocto/bui1d$ bitbake phytec-qt6demo-image

( ik

‘i BSP 10
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TS — R GiF, FATEBMIATRB N AEEIEAL i phytec-headless-image J- iy, AEH—
VIR IEH TAE.
host:~/yocto/build$ bitbake phytec-headless-image

F—U SRR BUAH) Intel Core i7 ALFRAS ERLAYTHE 40 738, JELERIMEER O AR i ™
HNELE, KRAFRE 3 534,

3.2.2 BSP ${%

BT i Bitbake A= %1 5 G ERIAE ~/yocto/build/deploy*/images/<machine> . fHNPA T4 FE 2 imx8mp-
phyflex-libra-rdk-2 machine 4= i1 i S04

u-boot.bin: 4§i¥)51) U-boot bootloader —#EHil 3L, AN Ei% 1) bootloader!
oftree: BRI\ IR A A4

u-boot-spl.bin: — A FIN#EEs (SPL)

bl31-imx8mp.bin: ARM 1] {5 & {4 kil Sc 4

Ipddr4__pmu_ train_ 2d__ dmem_ 202006.bin, lpddr4_ pmu_ train_ 2d__imem_ 202006.bin:
DDR PHY {44515

imx-boot: H imx-mkimage Zfi3[) bootloader 454, 35 SPL. U-Boot. ARM H[{E[E{f41 DDR
[, X2 A ] 5] 5 bootloader 4t .

fitImage: Linux N FIT 5%

fitlmage-its*.its

Image: Linux WNi%E1%

Image.config: N#% config 3 {4
imx8mp-phyflex-libra-rdk*.dtb: Kernel device tree file
imx8mp-phyflex-libra*.dtbo: Kernel device tree overlay files
phytec-qt6demo-image*.tar.gz: {4 £ 50
phytec-qt6demo-image*.rootfs.wic.xz: JE4i SD R4i1%

*.scr.uimg: compiled bootscripts

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXFR (S1)

TS

Hardware revision baseboard: 1618.2

The phyFLEX Libra features a boot switch with four individually switchable ports to select the phyFLEX-
i.MX 8M Plus FPSC Gamma default bootsource.

Internal fuses

& 1: Boot from internal fuses

USB

eMMC

SD card

SPI NOR flash
JTAG

13
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& 2: USB serial download

& 3: Boot from onboard e MMC

& 4: Boot from external SD card

K 5: Boot from onboard SPI NOR flash

RRRERG
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K 6: JTAG mode

To boot from e. MMC, make sure that the BSP image is flashed correctly to the e MMC and the bootmode
switch (S1) is set to e. MMC.

4.2 Flash e. MMC

BT ORRESCRY I —ECE R T M, RIRCRRCE L T TFTP k448 Irf B s (an bprs)) #Rukse il
FNERINW fsrv/titp Hk. WEREEAHITINE, EREBRBEEICEHEGNHSZ. A XufiE TFTP
AR5 2R H UL, 52 W Setup Network Host .

4.2.1 Flash e. MMC from Network

i.MX 8M Plus boards have an Ethernet connector and can be updated over a network. Be sure to set up
the development host correctly. The IP needs to be set to 192.168.3.10, the netmask to 255.255.255.0, and
a TFTP server needs to be available. From a high-level point of view, an e MMC device is like an SD card.
Therefore, it is possible to flash the WIC image (<name>.wic) from the Yocto build system directly to the
e.MMC. The image contains the bootloader, kernel, device tree, device tree overlays, and root file system.

Flash e MMC via Network in Linux on Host

It is also possible to install the OS at e MMC from your Linux host. As before, you need a complete image
on your host.

NS
TR AR WL IR TER | Setup Network Host

HH LB SRS

host:~$ ls /srv/tftp
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.bmap

Send the image with the bmaptool command combined with ssh through the network to the e MMC of your
device:

host:~$ scp /srv/tftp/phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.* root@192.168.3.11:/tmp &&
— ssh root@192.168.3.11 "bmaptool copy /tmp/phytec-qtédemo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz /
—dev/mmcblk2"

RRRERG 15
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Flash e. MMC via Network in Linux on Target

You can update the e MMC from your target.

IS
i BRI A AR SR WL AR ZKIEH; ! Setup Network Host

Take a compressed or decompressed image with the accompanying block map file *.bmap on the host and
send it with ssh through the network to the e MMC of the target with a one-line command:

target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-qt6édemo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.* /
—tmp && bmaptool copy /tmp/phytec-qtédemo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz /dev/mmcblk2

Flash e. MMC from Network in U-Boot on Target
These steps will show how to update the e MMC via a network.

I

This step only works if the size of the image file is less than 1GB due to limited usage of RAM size in
the Bootloader after enabling OP-TEE.

45257
RIS S AR B R EVLZ P M4 IEE ! Setup Network Host

B A S B AR

[host:~$ unxz /srv/tftp/phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz

T R R B 1 2 B A
« {fifj DHCP

u-boot=> dhcp phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic
BOOTP broadcast 1

DHCP client bound to address 192.168.3.1 (1 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.1

Filename 'phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic"'.
Load address: 0x40480000

Loading: #H###HHHHHHHHHIHIHHHHHIHHRHH R
U AR
B e
HARHAHH
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

REKRERG 16
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o EHEA TP il (W2JEi 'S serverip Fl ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic
Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic"'.

Load address: 0x40480000

Loading: #H###H#HHHHHHHHHHHH
AR
HHHHB R HHR IS H AR R HARR AR RSB R SHH
AR
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

Write the image to the e. MMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write ${loadaddr} Ox0 ${nblk}

MMC write: dev # 2, block # 0, count 1780942 ... 1780942 blocks written: 0K

4.2.2 Flash e.MMC U-Boot image via Network from running U-Boot

Update the standalone U-Boot image imx-boot is also possible from U-Boot. This can be used if the
bootloader on e. MMC is located in the e MMC user area.

IV
i BRI S AR SR 0 WL AR 2K IEH; ! Setup Network Host

Load image over tftp into RAM and then write it to e. MMC:

u-boot=> tftp ${loadaddr} imx-boot

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc dev 2

u-boot=> mmc write ${loadaddr} 0x40 ${nblk}

iR
TABEHEFR MR, AN 512 FATHRIIEEL. WS R4 R DASKBUHEE. SoC Y IERA{E.

RRRERG 17
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4.2.3 Flash e. MMC from USB stick

Flash e MMC from USB in Linux

These steps will show how to flash the e MMC on Linux with a USB stick. You only need a complete image
saved on the USB stick and a bootable WIC image. (e.g. phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-
2.|yocto-imageext|). Set the bootmode switch (S1)to SD card.

o WA U &

[ 60.458908] usb-storage 1-1.1:1.0: USB Mass Storage device detected

[ 60.467286] scsi host0: usb-storage 1-1.1:1.0

[ 61.504607] scsi 0:0:0:0: Direct-Access 8.07 PQ: O ANSI: 2
[ 61.515283] sd 0:0:0:0: [sda] 3782656 512-byte logical blocks: (1.94 GB/1.80 GiB)

[ 61.523285] sd 0:0:0:0: [sda] Write Protect is off

[ 61.528509] sd 0:0:0:0: [sda] No Caching mode page found

[ 61.533889] sd 0:0:0:0: [sdal] Assuming drive cache: write through

[ 61.665969] sda: sdal

[ 61.672284] sd 0:0:0:0: [sda] Attached SCSI removable disk

target:~$ mount /dev/sdal /mnt

o BTEAAREAE USB (8 LORAR BB

target:~$ ls /mnt
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.bmap

o Write the image to the phyFLEX-i.MX 8M Plus FPSC Gamma e MMC (MMC device 2 without
partition):

target:~$ bmaptool copy /mnt/phytec-qtédemo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz /dev/
—mmcblk2

o After a complete write, your board can boot from e. MMC.

LYY
M2 HI, BFEERbootmode switch (S1) il eMMC,

Flash e. MMC from USB stick in U-Boot on Target

TN

AP BRE G B SC/NT 1GB 0L AT, BATE/R Al OPTEE J5, Bootloader Haf fif
RAM JR/VAIR, A RUAE#E 1GB 1R

These steps will show how to update the e MMC via a USB device. Configure the bootmode switch (S1) to
SD card and insert an SD card. Power on the board and stop in U-Boot prompt. Insert a USB device with
the copied uncompressed WIC image to the USB slot.

FFERM USB &£ m#F| RAM

u-boot=> usb start
starting USB...
USBO: USB EHCI 1.00

(85 R 70)
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(B D)
scanning bus @ for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 0x58000000 phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic
497444864 bytes read in 31577 ms (15 MiB/s)

Write the image to the e MMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write 0x58000000 0x0 ${nblk}

MMC write: dev # 2, block # 0, count 1024000 ... 1024000 blocks written: 0K
u-boot=> boot

4.2.4 Flash e.MMC from SD card

Even if there is no network available, you can update the e MMC. For that, you only need a ready-to-use
image file (*.wic) located on the SD card. Because the image file is quite large, you need to allocate more
SD card space. To create a new partition or enlarge your SD card, see Resizing extj Root Filesystem.

¥, (A partup f5EE SD K, M Getting Started WPk XFEHATHA SD R 4ifzst.

Flash e.MMC from SD card in Linux on Target

You can also flash the e MMC on Linux. You only need a partup package or WIC image saved on the SD
card.

o HAAE SD K LARAFRY partup s WIC SefR 304

target:~$ 1s
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.partup
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz
phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.bmap

o Write the image to the phyFLEX-i.MX 8M Plus FPSC Gamma e MMC (MMC device 2 without
partition) using partup:

[target:~$ partup install phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.partup /dev/mmcblk2 ]

Flashing the partup package has the advantage of using the full capacity of the e MMC device, adjusting
partitions accordingly.

7k
4k, W] S bmaptool L E:

[target:~$ bmaptool copy phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.xz /dev/mmcblk2 ]

TR, TEMT bmaptool BeHT, MILIFRG ;KA eMMC HI KA G .

e After a complete write, your board can boot from e. MMC.
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i

Before this will work, you need to configure the bootmode switch (S1) to e MMC.

Flash e. MMC from SD card in U-Boot on Target

IS

This step only works if the size of the image file is less than 1GB due to limited usage of RAM size in
the Bootloader after enabling OPTEE. If the image file is too large use the Updating e. MMC' from SD
card in Linuz on Target subsection.

o B MU HEREES SD K, HAIE— EXT4 N8 =40 K. R’ WIC §iff (5140 phytec-
qt6demo-image.rootfs.wic) & Hl5i% 4+ X .

o Configure the bootmode switch (S1) to SD card and insert the SD card.
« FIFFRBEIFEA U-Boot.
o R

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

e Switch the mmec dev to e MMC:

u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

switch to partitions #0, OK
mmc2(part 0) is current device
|

e Flash your WIC image (for example phytec-qt6demo-image.rootfs.wic) from the SD card to e. MMC.
This will partition the card and copy imx-boot, Image, dtb, dtbo, and root file system to e. MMC.

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write ${loadaddr} 0x0 ${nblk}

MMC write: dev # 2, block # 0, count 1780942 ... 1780942 blocks written: 0K

o Power off the board and change the bootmode switch (S1) to e MMC.
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&

51 MIirmiFHS

In this section, we describe how to build the U-Boot and the Linux kernel without using the Yocto Project.
This procedure makes the most sense for development. The U-Boot source code, the Linux kernel, and all
other git repositories are available on GitHub.

5.1.1 Git g
o I U-Boot %

[https://github.com/phytec/u—boot—phytec-imx

o FfI1y U-Boot 75 u-boot-phytec-imx H AN T —LERECFAHKATANT
o (A Linux NAZGRE:

[https://github.com/phytec/linux—phytec—imx

o FHATHY i.MX 8M Plus N2 & T linux-phytec-imx A% .
B AZ OB u-boot 1 kernel JRAKTI ) git X tag b2, WAF R BSP Y {4k

{meta—phytec/recipes—kernel/linux/linux—phytec—imx*.bb J

meta-phytec/recipes-bsp/u-boot/u-boot-phytec-imx_*.bb

5.1.2 3%H SDK
You can download the SDK from the SDK downloads page, or build it yourself with Yocto:

o %3hF| Yocto i) build H:

{host:~$ source sources/poky/oe-init-build-env

host:~$ bitbake -c populate sdk phytec-qt6demo-image # or another image

TES i), SDK 23 Al 7ELE build/deploy*/sdk.
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5.1.3 &% SDK
o WEIEHIRRHT %% SDK:

-

host:~$ chmod +x phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-
—5.2.4.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-5.2.4.sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/5.2.4):

You are about to install the SDK to "/opt/ampliphy-vendor/5.2.4". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

SDK has been successfully set up and is ready to be used.

5.1.4 {§f SDK
W AE THAEH S source environment-setup SUURRWIIRALER shell 22 3 FRES -

[host:~$ source /opt/ampliphy-vendor/5.2.4/environment-setup-cortexa53-crypto-phytec-linux

5.1.5 RRFBIA

M7 4% 1% Linux kernel il U-Boot T8 FHLLHE— &MY T H . XF Ubuntu, W] DA DAR 64 %%
B

[host:~$ sudo apt install bison flex libssl-dev

e

TER AR EHLAATAR (#1401, Ubuntu 20.04 LTS) [f#Ji] Scarthgap NXP ity BSP i, M T 3
HL U-Boot B¢ Linux PAZ% THF g PR, 4158 %) "undefined reference” £, —Fpffpe )2
F£ PATH PREASE s ALY binutils.

[host$ export PATH=/usr/bin:$PATH ]

Tehnzk SDK environment-setup )i, 184782

WIERE, FERCHIRAM ZATAL (40 Ubuntu 22.04) shoAMIAE] SDK HI I, 3086 % AT o T 1
{6 4 BV T 26 T

5.2 Bf4%Ri¥ U-Boot

5.2.1 REUEES
o FRHL U-Boot JFALHH:

[host:~$ git clone https://github.com/phytec/u-boot-phytec-imx

o TRBUEHY U-Boot tag, TR EAFRNIN release notes, FPATEXHAZEF]: release notes
o MA T Y tag FRN v2025.04-2.2.0-phy9
o HEHETHN U-Boot tag:
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host:~$ cd ~/u-boot-phytec-imx/
host:~/u-boot-phytec-imx$ git fetch --all --tags
host:~/u-boot-phytec-imx$ git checkout tags/v2025.04-2.2.0-phy9

o BEGIRIFE:

host:~/u-boot-phytec-imx$ source /opt/ampliphy-vendor/5.2.4/environment-setup-cortexa53-crypto-phytec-
—linux

5.2.2 SRERFR7RAY Z 2304
T bootloader, £ B HHH P AL U F)£5HY wboot-phytec-inu %9 F 2, IF T fr 44 DAJE B
mkimage JHIZ

e ARM Trusted firmware _HERISCHE (mhimage T AFEAFFEZ bl31.bin ): bl31-imx8mp.bin

« OPTEE %% (7Ji%#)): tee.bin

« DDR firmware files ( mkimage I B 3f % # X Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4 _dmem_1d_*.bin, Ipddr4 dmem_2d_*.bin, Ipddr4 imem 1d_*.bin,
Ipddr4 _imem_2d_*.bin

WAREC LM Yocto 4% T FATHY BSP, BHTPATE yocto T2 H 3R bl31-imx8mp.bin, tee.bin FI
Ipddr4_*.bin: BSP Images

BE AR T A AE X B 2 3¢ 4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP/
BSP-Yocto-NXP-i. MX8MP-PD26.1.0/images/ampliphy-vendor /imx8mp-phyflex-libra-rdk-2/
imx-boot-tools/

i
W PRISE &4 BT Y SCIE, LARI mkimage tool F%

5.2.3 #giF bootloader

o ##i¥ flash.bin (imx-boot):

host:~/u-boot-phytec-imx$ make imx8mp-phyflex-libra-rdk defconfig
host:~/u-boot-phytec-imx$ make flash.bin

5.2.4 J bootloader IREFIRIZFZ L
flash.bin U] PATE u-boot-phytec-imx/ HE R, BT AITHRE . FE 0 FEE i mis &

SoC User X {EFEE Boot X {EEE e .MMC Device
i.MX 8M Plus 32 kiB 0 kiB / dev/mmcblk2

Fn, ks SD R:

[host:~/u-boot-phytec-imx$ sudo dd if=flash.bin of=/dev/sd[x] bs=1024 seek=32 conv=fsync
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fin

MR A FATH BSP Yocto TS, HAKM W (E B ST Yocto 242 &"BOOTLOADER,_SEEK”
FI"BOOTLOADER_SEEK_EMMC” Hi75H],

5.3 BMEmIFN

WS & —EIT e FIT 5iffd . U-Boot C#ECE NREM MEK FIT GigIt 5] S H A EEM A,
I, WRBBRAIHT UL FIT GHRT,

5.3.1 EeEIRE{S
o fHi Y linux-phytec-imx 43 A] PAYE release notes HH$k |

o BUHUAFTRR AR N v6.12.49-2.2.0-phy11
o Check out FrEEH linux-phytec-imx FRr2%:

host:~$ git clone https://github.com/phytec/linux-phytec-imx
host:~$ cd ~/linux-phytec-imx/

host:~/linux-phytec-imx$ git fetch --all --tags
host:~/linux-phytec-imx$ git checkout tags/v6.12.49-2.2.0-phyll

o NTIRACHEM, EAVEBYIE] B 5

[host:~/linux-phytec-imx$ git switch --create <new-branch> ]

o BEGHIFIG:

{host:~/1inux-phytec-imx$ source /opt/ampliphy-vendor/5.2.4/environment-setup-cortexa53-crypto-phytec-

—linux

5.3.2 fRiFME
o i Linux WNi%:

{host:~/linux-phytec-imx$ make imx8 phytec defconfig

host:~/linux-phytec-imx$ make -j$(nproc)

o TRNBRE, W3] NFS Hig:

[host:~/1inux-phytec-imx$ make INSTALL MOD PATH=/home/<user>/<rootfspath> modules install ]

o B PAYE ~/linux-phytec-imx/arch /arm64 /boot /Image.gz %%

o dtb CHFA PAYE ~/linux-phytec-imx/arch/arm64/boot/dts/freescale/imx8mp-phyflex-libra-rdk.dtb &
£

o B (EH) HIFBRAMA -overlay SCIF, HFFEtT

[host:~/1inux-phytec-imx$ make dtbs ]

or, to build a specific dtb (e.g. imx8mp-phyflex-libra-rdk.dtb):
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[host:~/1inux-phytec-imx$ make freescale/imx8mp-phyflex-libra-rdk.dtb ]
ik
AR GBI AT S ) -
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
PR ETE EHRGE LT libyaml-dev” £
[host:~$ sudo apt install libyaml-dev ]

5.3.3 BAITERE FIT HRiK

TR A B N, BFEE 4 image tree source (.its) . WREE LM H Yocto ik T
FATHg BSP, W RAM BEAL$EE| ) H SR IREU its SO BSP Images 5% 0] PATE X HLUR #1Z
4 : https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP /BSP-Yocto-NXP-1. MX8MP-PD26.
1.0/images/ampliphy-vendor/imx8mp-phyflex-libra-rdk-2/

Kf.its SCPFRHIEI /0 TAER %, QU MERNESBRNEER, I mkimage BIEHRZA ) fitlmage.

host:~/linux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .
& 1n -s arch/arm64/boot/Image.gz linux.bin
&& mkimage -f fitImage-its*.its fitImage

5.3.4 Copy FIT image and kernel modules to SD card
FIT Hifg AR A% module W RARIPATR J7 30U i 2 2 #4800 SD K L.

host:~/linux-phytec-imx$ cp fitImage /path/to/sdcard/boot/
host:~/linux-phytec-imx$ make INSTALL MOD PATH=/path/to/sdcard/root/ modules install

5.4 Working with UUU

The Universal Update Utility (UUU) by NXP is software to execute on the host for loading and running
the bootloader on the board through SDP (Serial Download Protocol). For detailed information visit https:
//github.com/nxp-imx/mfgtools or download the Official UUU-tool documentation.

5.4.1 Host preparations for UUU Usage
o HHE https://github.com /nxp-imx/mfgtools#linux i AT 8R4

o WREEMNEAIEGFE UUU, 35RHISME] PATH

This BASH command adds uuu only temporarily to PATH. To add it permanently, add this line to
~/.bashrc.

[export PATH=~/mfgtools/uuu/:"$PATH"

o BEE udev HN (¥£ uuu -udev "FETEANULI ) :

host:~$ sudo sh -c "wuu -udev >> /etc/udev/rules.d/70-uuu.rules"
host:~$ sudo udevadm control --reload
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5.4.2 FRENSEIR

Download imx-boot from our server or get it from your Yocto build directory at build/deploy-ampliphy-
vendor /images/imx8mp-phyflex-libra-rdk-2/. For flashing a wic image to e MMC, you will also need phytec-
qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic.

5.4.3 FARESZ

Bfbootmode switch (S1) #&'E&FH USB #if7 F#. AT, ¥ USB i X18 EHF| AL,

5.4.4 &iF UUU I BBz bootloader
PATH 2T Kot b

[host:~$ sudo uuu -b spl imx-boot

ERTDAMRAE R —FRil i (X14) e EARFSHE.

ik

The default boot command when booting with UUU is set to fastboot. If you want to change this, please
adjust the environment variable bootcmd mfg in U-Boot prompt with setenv bootcmd_mfg. Please
note, when booting with UUU the default environment is loaded. saveenv has no effect. If you want to
change the boot command permanently for uuu-boot, you need to change this in U-Boot code.

5.4.5 Flashing U-boot Image to e. MMC via UUU

o

UUU flashes U-boot into eMMC BOOT (hardware) boot partitions, and it sets the
BOOT_PARTITION_ENABLE in the e MMC! This is a problem since we want the bootloader to
reside in the e MMC USER partition. Flashing next U-Boot version .wic image and not disabling
BOOT_PARTITION__ENABLE bit will result in device always using U-boot saved in BOOT parti-
tions. To fix this in U-Boot:

u-boot=> mmc partconf 2 06 0 0
u-boot=> mmc partconf 2

EXT CSD[179], PARTITION CONFIG:
BOOT ACK: 0x0

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

or check Disable booting from e. MMC boot partitions from Linux.
This way the bootloader is still flashed to e MMC BOOT partitions but it is not used!

When using partup tool and .partup package for e MMC flashing this is done by default, which makes
partup again superior flash option.

PATHGIT AR AL

[host:~$ sudo uuu -b emmc imx-boot
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5.4.6 Flashing wic Image to e. MMC via UUU
PATIHETF R A

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic ]

5.4.7 Flashing U-Boot to SD Card via UUU
PATHEIT B R

[host:~$ sudo uuu -b sd imx-boot ]

5.4.8 Flashing wic Image to SD Card via UUU
AT TF St A

[host:~$ sudo uuu -b sd_all imx-boot phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.wic ]

5.5 EHMEES

N THE bootloader HHUATH & M4 AL S, TFHFEME VRS . TEF & ML, DRI E
TFTP. NFS il DHCP iR55. JEsiPAKM I ER THANTE

[host:~$ sudo apt install tftpd-hpa nfs-kernel-server kea ]

5.5.1 TFTP RFixE
o WL, BIE-ASHSOKRAEE TETP U0

[host:~$ sudo mkdir /srv/tftp ]

o NJERFERY BSP GBS HIBILLH %, HHafR other J /Mt titp F &b i) BT ST BA B2
KR, A RS Tk T B AR ) X 2L 3

[host:~$ sudo chmod -R o+r /srv/tftp J

o VEIREBLRAR A O LS A TP fichk. PHYTEC R &R EGA TP Hidiki2 192.168.3.11, 7] DA
BB ALHHE R R 192.168.3.10, TS 255.255.255.0

[host:~$ ip addr show <network-interface> ]

Ff <network-interface> P 1% 3 B A M) N 28542 11 . Z80] DA 3 A 48 1 W 45452 10 0k s 7R ir g vl
P 2542 1 o

o REIFERMA G AT A

[inet 192.168.3.10/24 brd 192.168.3.255 ]

o Q7 YRiE /etc/default/tftpd-hpa SC{F:

# /etc/default/tftpd-hpa

TFTP_USERNAME="tftp"
TFTP_DIRECTORY="/srv/tftp"
TFTP_ADDRESS=":69"
TFTP_OPTIONS="-s -c"
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« Xf TFTP_DIRECTORY & HZH) TFTP k4545 H k&
o ¥ TFTP_ADDRESS #%#} TFTP JIg55 Wiy ALk (&K 0.0.0.0:69 PAMEWT 69 i I _EFTA

IP).
o ¥ TFTP_OPTIONS, AT i<l i B Y i -
[host:~$ man tftpd ]

o HUHTE B S5 AR T Bl B B

[host:~$ sudo service tftpd-hpa restart ]

PUFERF T AR A M s 1 42 B 8 AL RATTIETE AL ZARANE T TFTP ARS5 10 FHLZ (B M 2%
E:, TFTP R428f IP Mihk W8k 192.168.3.10, TRk 255.255.255.0,

NFS k53R E
o A4 NFS Hx:

[host:~$ sudo mkdir /srv/nfs ]

e Temporarily export the nfs directory: The NFS server is not restricted to a certain file system location,
so all we have to do is to export our root file system to the embedded network. In this example, the
whole directory is exported and the ”lab network” address of the development host is 192.168.3.10.
The IP address has to be adapted to the local needs:

host:~$ sudo exportfs -i -0 rw,no root squash,sync,no subtree check 192.168.3.0/255.255.255.
—0:/srv/nfs

e unexport the rootfs when finished:

[host:~$ sudo exportfs -u 192.168.3.0/255.255.255.0:/srv/nfs ]

Permanent export

o To make the export persistent across reboots on most distributions, modify the /etc/exports file and
export it:

[/srv/nfs 192.168.3.0/255.255.255.0(rw,no_root squash,sync,no subtree check) J

o BUE NFS % 4 75 B FRIEEL /etc/exportfs SC{F:

[host:~$ sudo exportfs -ra J

DHCP fgB2RiRE

o flgdulgEE /etc/kea/kea-dhep4. conf 305 PANTBT-MAHI, P <network-interface> s 5 HyFH K
AZ T2 PR :

{
"Dhcpd": {
"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" 1]

}

"lease-database": {
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(¥ k1)
"type": "memfile",
"persist": true,
"name": "/tmp/dhcp4.leases"
b
"valid-lifetime": 28800,
"subnet4": [{
"id": 1,
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool": "192.168.3.1 - 192.168.3.255" }
1
H
}
}

.

o

TEAIE T MG /NG, BRI AT MEBOR. A TR, HHEHAARKTM, HiEid
interfaces P B 1EII4E EiZ % o

o I7E DHCP JR4-FEZEE i /etc/kea/kea-dhcpd. conf 04

[host:~$ sudo systemctl restart kea-dhcp4-server ]

LN /S T, WPR kea-dhepd FCE PR E I 253 ORAE T BIRAS, kea-dhepd-server 5§ JLiL)H
Zﬁ] PR BE T B PR AE HE R 15 SR B s B S % systemd 55

ik

DHCP server setup is only needed when using dynamic IP addresses. For our vendor BSPs, static IP
addresses are used by default.

u-boot=> env print ip dyn
ip_dyn=no

To use dynamic IP addresses for netboot, ip _dyn needs to be set to yes.

5.6 MNAKEIAE

MM 2R R E i TETP AR &, Hild NFS BRI RS . 5 bootloader T2 M F)
SN JE BB N 2

5.6.1 EXH LHERBEHHIRR
o HFP% fitimage STHIFN Y thep F e

[host:~$ cp fitImage /srv/tftp ]

o FEEZIMAZ B G titp H R

[host:~$ cp net boot fit.scr.uimg /srv/tftp/ ]
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[host:~$ sudo chmod -R o+r /srv/tftp

PRSI RS ERIER NFS H

[host:~$ sudo tar -xvzf phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.rootfs.tar.gz -C /srv/nfs

ik

THHPREE sudo SATAY S, PABREARSCIE R GE b SRR B R AL R -

5.6.2 FAth EAMERE
TR E XA ERI DRI S, 3 B A TEAE . Network Environment Customization

5.6.3 WNFEHREZN
B R EhE] U-boot, /T35 2=,

To persistently boot from network, save the environment after setting boot_ targets to ethernet.

WML ES, HisfT:

u-boot=> setenv boot targets ethernet

u-boot=> bootflow scan -1lb
“

-
u-boot=> env set boot targets "ethernet"

u-boot=> env save

To use DHCP for booting from a network:

When not using DHCP (ip_dyn set to false), U-Boot needs ipaddr and serverip to be set. If addresses
different from the PHYTEC provided defaults are desired, they can be set in the U-Boot environment:

u-boot=> env set ip dyn true
u-boot=> env save

.

J

u-boot=> env set ipaddr <XxXX.XXX.XXX.XXX>
u-boot=> env set serverip <xxX.XXX.XXX.XXX>

u-boot=> env save

5.7 3XEl BSP F A&
5.7.1 XM release BFAPRRA

X4 release manifest CPFE R TiEEET A Yocto BSP B A . EAIIASHE phyLinux £ R RN,
TREFhePE. WA DA iy 247 2k 52 MU #R A -

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD26.1.y

)

XA —> BSP, T IRERARICA (BSP-Yocto-NXP-i. MX8MP-PD26.1.0 ) HHFIFARA . MBL

TETFIG , FEBLSCIEIE AT repo sync KEMFRATIY Git G LIRS A S i Bk :

FE
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[host:~$ repo sync

5.7.2 ENBAHEANIFAPRE

B A RRAS T 2 P AR BT LA S A 55 1 5 RATRA R i, A — NG iRA (BSP-Yocto-
NXP-i.MX8MP-PD26.1.0 ) f) PDXX.Y ¥(FE w4, HH .y 4582:

[host:~$ ./phyLinux init -p imx8mp

5.8 FEEHE Upstream %

FATE— I Yocto F4rF (A2 NXP k1il) B manifest, {hffi ] upstream ¥ Linux il U-Boot, iX
] DA 2 355 upstream kernel /U-Boot,

ik
master 7} 32 H) manifest LB T HHHITF AR AR HI—LE bug. HATLEMBER master 7337,

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-master

5.9 Format SD card

1 SD RS AEMEN B TR S I KSR P I WAL 55 o AT R AR LRl ]
REBGG /NI T EINE root /rRFIREE. ZMH SD RIFTIRE, WX RGETEY el fl@d
— NP K B IUROR R TE AT DAME L SD R . S ffi SR ke i Gparted.
5.9.1 Gparted

o 3KHL GParted:

[host:~$ sudo apt install gparted

e Insert the SD card into your host and get the device name:

host:~$ dmesg | tail

[30436.175412] sd 4:0:0:0: [sdb] 62453760 512-byte logical blocks: (32.0 GB/29.8 GiB)
[30436.179846] sdb: sdbl sdb2

e Unmount all SD card partitions.

e 53 GParted:

[host:~$ sudo gparted
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

unallocated [lunallocated 4.00 MiB — -
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
[dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [ unallocated 2.81GiB = =

0 operations pending

T RRL RS

o

fifi fi] resize2fs U4 1.46.6 K ERARAN PC 24 (40 Ubuntu 22.04) F¥EREEAE Mickledore DA K 5
By yocto WA FAIER) partup FAFE . XAZ A resize2fs B T ERINETN SBIWHAMERE . H
RFEMER, BESH L .

e Choose your SD card device at the drop-down menu on the top right

o MeFE extd MR SR
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J/dev/sde - GParted

GParted Edit View Device Partition Help

Jdev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

unallocated [lunallocated 4.00 MiB — -
/dev/sde1 [ | fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB boot, lba
Jdev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [lunallocated 2.81GiB -_ -

0 operations pending

Resize/Move [dev/sde2

Minimum size: 849 MiB Maximum size: 3727 MiB
Free space preceding (MiB): 0 +
New size (MiB): 849 +
Free space Following (MiB): 2878

Align to: MiB

Cancel

o BEATDMRIE RS 2GS SR T3 A KN
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Resize/Move [dev/sde2

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

New size (MiB):
Free space following (MiB):

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

unallocated [ unallocated 4,00 MiB —
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB
/dev/sde2 ext4 root 3.64GiB 848.81 MiB

>l Grow /dev/sde2 Ffrom 848.81 MiB to 3.64 GiB

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB
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o FAE AT DAHEEAR 2 X I6F phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.wic 455 5 il 5] H .
SR G PRI T

host:~$ sudo cp phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.wic /mnt/ ; sync
host:~$ umount /mnt

BEBE=ITE

e Choose your SD card device at the drop-down menu on the top right

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

unallocated [lunallocated 4.00 MiB - -
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bool, Ilba
/dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [ unallocated 2.81GiB — —

0 operations pending

o MEREEORAURIEKER, A5 New”:
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Create new Partition

Minimum size: 1 MiB Maximum size: 2878 MiB
Free space preceding (MiB): F Create as: Primary Partition
Mew size (MiB): Partition name:
Free space following (MiB): File system: ext4
Align to: Label:
Cancel
. ){—f‘;fﬁ‘”Add”
0 O = 0 [
P D P D
8] /d d B
Jdev/sde2 New Partition #1
848.81 MiB 2.81GiB
D B B B D D
F Q o D
[ D d

o FEROATINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

unallocated [ unallocated 4.00 MiB — —
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
[dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
/dev/sde3 extd 2.81GiB 99.89 MiB 2.71GiB

0 operations pending

o PR DAFER B 2 K H B phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.wic 5% 52 il ) H
o RIGHEHIEE:

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-imx8mp-phyflex-libra-rdk-2.wic /mnt/ ; sync
host:~$ umount /mnt

5.10 Ampliphy-boot

Ampliphy-boot is a collection of bootscripts for booting the Ampliphy distro, which work uniformly across
different PHYTEC platforms. The bootscripts are developed to work with the standard boot U-Boot feature.
More details about ampliphy-boot, the bootscripts and their Yocto implementation can be found in the Yocto
Reference Manual (walnascar).

Ampliphy-boot currently provides these bootscripts:

mmc_boot

mmc_boot fit
net_boot fit
spi boot fit

Not all platforms support all scripts. The phyFLEX-i.MX 8M Plus Libra Rapid Development Kit
supports the following bootscripts:

mmc_boot fit
net_boot fit
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5.10.1 U-Boot standard boot

U-Boot standard boot is a built-in way to boot different operating systems. It handles scanning devices for
the supported boot methods and starts the bootflow.

For ampliphy-boot the script bootmethod is used. This means a bootscript is placed inside the boot partition
on the bootdevice that should be booted. This bootscript contains the logic for booting the ampliphy distro
that previously was stored inside the U-Boot environment. This leads to the environment being a lot less
cluttered and better readable for the user.

U-Boot standard boot uses and sets some environment variables, which are documented here. The most
interesting variables for the BSP user are:

ip_dyn
determines if the bootscript is loaded with dhep (dynamic ip) or tftp (static ip). Values can be [yes/no,
[true/false], [1/0]. If the variable is not set, dhcp will be used as default.

boot_script_dhcp
Sets the name of the bootscript loaded from network.

boot_targets
Determines the scanned bootsources and their order.

bootmeths
Determines the scanned bootmethods and their order.

Default values for boot targets and bootmeths for standard boot can be set in the devicetree or in the
environment. The environment variables will overwrite the devicetree values if set.

For the phyFLEX-i.MX 8M Plus Libra Rapid Development Kit, the default values are defined in
the U-Boot devicetree (e.g. arch/arm/dts/imx8mp-phyflex-libra-rdk-u-boot.dtsi):

bootstd {
bootph-verify;
compatible = "u-boot,boot-std";

filename-prefixes = "/", "/boot/";
bootdev-order = "mmc2", "mmcl", "ethernet";
rauc {

compatible = "u-boot,distro-rauc";
I}3
script {

compatible = "u-boot,script";
1}3

s

The filename-prefixes property describes the paths that will be searched for the bootscripts. In this case
this is the root of the partition as well as the boot folder. The bootdev-order property sets the default value
for the boot_ targets variable. The supported bootmeths will also be named. In this case the efi, rauc and
script bootmethods are supported.

5.11 Working with FIT images

Flattened Image Tree (FIT) images can be used to pack binaries into a devicetree blob. They are used in
our BSPs to pack the kernel, devicetree and devicetree overlays.
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5.11.1 Show FIT image content

Printing the FIT image content on the host can be done with the following commands:

[host:~$ dumpimage -1 fitImage

or

[host:~$ mkimage -1 fitImage

Alternatively the content can also be printed on target in U-Boot:

u-boot=> load mmc ${mmcdev}:1 ${loadaddr} fitImage
u-boot=> iminfo ${loadaddr}

5.11.2 Building FIT images standalone

For building a FIT, an image tree source file (*.1its) and binaries to be packed are needed. The fitImage.its
file and kernel and devicetree binaries can be fetched from the Yocto deploy folder, the BSP downloads page
or can be built standalone. The paths of the binaries in the data properties may need adjustment. For the
kernel, the default data property will mention linux.bin, but the binary from the Yocto build is named
Image.

Default:
images {
kernel-1 {
description = "Linux kernel";
data = /incbin/("linux.bin");
type = "kernel";
Customized:
images {
kernel-1 {
description = "Linux kernel";
data = /incbin/("Image");
type = "kernel";

Data properties for devicetrees also may need to be adjusted. After that the FIT image can be built using
the mkimage command.

[mkimage -f fitImage.its fitImage

5.11.3 Adding overlays to a FIT image

Adding overlays to the FIT image can be done by editing the fitImage.its file. For that the overlays need
to be added to the images node and configurations need to be created for them. Already existing overlays
can be used for reference. Only the names need to be adjusted.
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CHAPTER 6

ig&#H (DT)

6.1 §r48
DU R SCA IR T804, 36T ARG K SCRY T DAZE Linux kernel SCR{HRE] (https://docs.kernel.

org/devicetree/usage-model.html),

“Open Firmware Device Tree” sfiifRi s (DT) J&—F M THARE IO RIREGHAIE & . A HI,
e HRE RS EREURE A, AERIE RS ZX machine (20T UEF T A 4 i

WSR2 ST BRI — D AER I IR . T B W BiAR sCAO A IT PATE devicetree.org [IRE& M fil
LIDNIE 20

6.2 PHYTEC i.MX 8M Plus BSP & WS
PAUF#E U] T PHYTEC BlE T i.MX 8M Plus MAZ A A A 1 —SE KL

6.2.1 EEMLEN
o Module.dtsi - SUAFRFEIA ZRAEZ O BRI, Hlin PMIC il RAM,
e Board.dts - fLE 0 dtsi U A SoC 1.MX 8M Plus 5| H R AR 1 i s AL S 7E L dts o,
o Overlay.dtso - RYFZ OB AT 68 (£ (40 SPI [N{Fsk PEB-AV-10) GRS /85 L
Uik
FE Linux WM EFT, FATHY L.MX 8 P& Wik S04 T PAXE arch/arm64/boot/dts/freescale/ 3.

6.2.2 iE&## Overlay
WA Overlay J& 7] PATE S I B AR P 03 s i 7 BE. T 9 AR R (ot o XoF FE VRS Hh )
include, overlay i1 78 35 9 7 2R AL overlay A DARR R SEBR T 4 A A4 A {24 e A 15 R A5 A otk

Do WA Overlay 5FAT Linux PIAZ G 1 b i) AU £ SC1— A BCFE - SCfF9% arch/arm64/boot/dts/
freescale/ H1,

imx8mp-phyflex-libra-rdk-2.conf A] {1 overlay {4 :
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imx8mp-phyflex-libra-rdk-lvds-etml1010g3dra.dtbo
imx8mp-phyflex-libra-rdk-1lvds-peb-av-10.dtbo
imx8mp-phyflex-libra-rdk-1lvds-ph128800t006-zhc01.dtbo
imx8mp-phyflex-libra-rdk-vm016-csil.dtbo
imx8mp-phyflex-libra-rdk-vm016-csil-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm016-csil-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm016-csi2.dtbo
imx8mp-phyflex-libra-rdk-vm016-csi2-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm016-csi2-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm017-csil.dtbo
imx8mp-phyflex-libra-rdk-vm017-csil-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm017-csil-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm017-csi2.dtbo
imx8mp-phyflex-libra-rdk-vm017-csi2-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm017-csi2-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm020-csil.dtbo
imx8mp-phyflex-libra-rdk-vm020-csil-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm020-csil-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm020-csi2.dtbo
imx8mp-phyflex-libra-rdk-vm020-csi2-fpdlink-port0.dtbo
imx8mp-phyflex-libra-rdk-vm020-csi2-fpdlink-portl.dtbo
imx8mp-phyflex-libra-rdk-vm024-csil.dtbo
imx8mp-phyflex-libra-rdk-vm024-csi2.dtbo

FPAFE linuwx AR i 81 i FIT S8 FrA 1 overlay BL'E:

[host:~$ dumpimage -1 fitImage

B FTE u-boot:

u-boot=> load mmc ${mmcdev}:1 ${loadaddr} fitImage
u-boot=> iminfo

I PAYE Linux 5% U-Boot 35 N E overlay. overlay =Z2fE5| SV A5 . WEMEBZ AR B FRK
3R BT M fRRE T B

Loading overlays

FIT image bootscripts

In ampliphy-boot FIT image bootscripts, the fit overlay conf U-Boot environment variable contains a
number-sign (#) separated list of overlay configurations that will be applied during boot. This variable is
used for overlays describing expansion boards and cameras that can not be detected during run time. The
overlays listed in the fit_ overlay conf variable must be included in the FIT image. Overlays set in the
$KERNEL__DEVICETREE Yocto machine variable will automatically be added to the FIT image.

The fit overlay conf variable can either be set directly in the U-Boot environment or can be part of the
external overlays.txt environment file. By default, the fit_ overlay conf variable comes from the external
overlays.txt environment file which is located in the boot partition. Otherwise if the fit_overlay conf
variable is set in U-Boot environment, the overlays.txt file value will not be loaded. The content from the
file is defined in the Yocto recipe bootenv found in meta-phytec: https://github.com/phytec/meta-phytec/
tree/walnascar/recipes-bsp/bootenv You can read and write the file on booted target from linux:

target:~$ cat /boot/overlays.txt
fit_overlay conf=conf-imx8mp-phyflex-libra-rdk-overlayl.dtbo#conf-imx8mp-phyflex-libra-rdk-overlay2.dtbo

Changes will take effect after the next reboot. If no overlays.txt file is available the fit overlay conf
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variable can be set directly in the U-Boot environment.

u-boot=> setenv fit overlay conf conf-imx8mp-phyflex-libra-rdk-overlayl.dtbo
u-boot=> printenv fit overlay conf

fit_overlay conf=conf-imx8mp-phyflex-libra-rdk-overlayl.dtbo

u-boot=> boot

Non FIT image bootscripts

In ampliphy-boot non FIT image bootscripts, the overlays U-Boot environment variable contains a space (
) separated list of overlays that will be applied during boot. The overlays variable can also be set directly
in the U-Boot environment or can be part of the external overlays.txt environment file.

By default, the overlays variable comes from the external overlays.txt environment file which is located in
the boot partition. Otherwise if the overlays variable is set in U-Boot environment, the overlays.txt file value
will not be loaded. The content from the file is defined in the Yocto recipe bootenv found in meta-phytec:
https://github.com/phytec/meta-phytec/tree/walnascar/recipes-bsp/bootenv You can read and write the
file on booted target from linux:

target:~$ cat /boot/overlays.txt
overlays=imx8mp-phyflex-libra-rdk-overlayl.dtbo imx8mp-phyflex-libra-rdk-overlay2.dtbo

Changes will take effect after the next reboot. If no overlays.txt file is available the overlays variable can
be set directly in the U-Boot environment.

u-boot=> setenv overlays imx8mp-phyflex-libra-rdk-overlayl.dtbo
u-boot=> printenv overlays
overlays=imx8mp-phyflex-libra-rdk-overlayl.dtbo

u-boot=> boot

6.2.3 7£ Linux INMETEXFF AR LA U-boot IMELTE
Libubootenv @ A5 B H OS5 —TH, HFEF AR linux &k U-Boot HE
B PA R v 24T B U-Boot #1135

[target:~$ fw_printenv

R PA R fin @& U-Boot 345

{target:~$ fw_setenv <variable> <value>

/J\l[:\

Libubootenv ﬁﬁwﬂﬁiﬁﬁq@ﬂﬁﬂﬁﬂ A, BB B S E A RNZ S, BRIARE T
i eMMC H 7R AL 5

{5 eMMC {ﬁﬁ%ﬁj\d@’%’Ljﬁ% eMMC FREE#HER, libubootenv K Joik TAE. BEMWIZIEM /ete/fw_env.
config U, PAVCHC AR B AP IR -

6.2.4 PHYTEC i.MX 8M Plus FPSC Device Tree Differences

Due to the standardization of signals and interfaces that PHYTEC FPSC SoMs must supply, there is
potential for confusion of the names as defined by the SoC manufacturer, in Software by the device tree and
in the FPSC specification.
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Example of i.MX 8M Plus SoC with a Libra i. MX 8M Plus FPSC board:

SoC vendor device tree FPSC Spec.

uSDHC1 usdhcl SDIO
uSDHC2 usdhc?2 SD-Card
uSDHC3 usdhe3

To reduce confusion, interfaces in the device tree are annotated with the FPSC specification name.

Example (taken from imx8mp-phycore-fpsc.dtsi)

&usdhc2 { /* FPSC SDCARD */
pinctrl-0 = <&pinctrl usdhc2>;
pinctrl-1 = <&pinctrl usdhc2 100mhz>;
pinctrl-2 = <&pinctrl_usdhc2 200mhz>;
pinctrl-names = "default", "state 100mhz", "state 200mhz";
sd-uhs-sdrlo4;
vmmc-supply = <&reg usdhc2_vmmc>;
vgmmc-supply = <&ldo5>;
}i

pinctrl usdhc2: usdhc2grp {
fsl,pins = <
MX8MP_IOMUXC SD2 CD B USDHC2 CD B  0x40 /* SDCARD_CD */

MX8MP_IOMUXC_SD2 WP USDHC2 WP 0x40  /* SDCARD WP */
MX8MP_TOMUXC SD2 CLK USDHC2 CLK 0x190  /* SDCARD_CLK */
MX8MP_TOMUXC SD2 CMD USDHC2 CMD 0x1d0  /* SDCARD CMD */

MX8MP_IOMUXC_SD2 DATAO__USDHC2 DATA® 0x1d0  /* SDCARD _DATAG */
MX8MP_TOMUXC SD2 DATAL USDHC2 DATAL 0x1d0  /* SDCARD DATAI */
MX8MP_TOMUXC SD2 DATA2 USDHC2 DATA2 0x1d0  /* SDCARD DATA2 */
MX8MP_IOMUXC SD2 DATA3 _USDHC2 DATA3 0x1d0  /* SDCARD DATA3 */
MX8MP_TOMUXC_GPIO1 I004 USDHC2 VSELECT 0xco

I3

In the first node, the interface as defined per FPSC is annotated: FPSC SDCARD In the second node, the signal
names for this (SDCARD) interface are annotated: SDCARD_WP, etc. .

FPSC Device Tree Structure

In addition to the usual PHYTEC device tree structure, all FPSC defined signals are also predefined in the
SoM device tree as can be seen in the example above. There is nothing connected to the SDCARD controller
(on the SoM), yet the FPSC SoM must preconfigure SDCARD signals per the FPSC specification. The
result is that on the baseboard, no care needs to be taken in regards to signal line configuration (muxing);
this is done already.

Example cont. (imx8mp-libra-rdk-fpsc.dts)

/* SD-Card */

&usdhc2 {
assigned-clocks = <&clk IMX8MP_CLK USDHC2>;
assigned-clock-rates = <200000000>;
bus-width = <4>;
disable-wp;
status = "okay";
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Using the phyFLEX-i.MX 8M Plus FPSC Gamma for non-FPSC-conformant carrier boards

Even though signals for pins are predefined within the FPSC world, the phyFLEX-i.MX 8M Plus FPSC
Gamma may also be used in custom, non-conforming (with regards to FPSC), i.e. "phyCORE”, design
context.

Example:
SDCARD interface is not needed on custom board, but an additional i2¢ interface is required.

The following could be done

&i2cd {
pinctrl-0 = <&pinctrl i2c4>;
pinctrl-names = "default";
status = "okay";

}i

pinctrl i2c4: i2c4grp {
fsl,pins = <
MX8MP_IOMUXC_SD2_DATAG__I2C4 SDA 0x400001c2
MX8MP_IOMUXC _SD2 DATA1l I2C4 SCL 0x400001c2

13

Note that SD2__DATAO pad, even though muxed in the phyFLEX-i.MX 8M Plus FPSC Gamma dtsi file, is
not used since the interface controller line it is muxed to is not activated with a status = "okay"; property.
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CHAPTER [

Halshi%

To find out which boards and modules are supported by the release of PHYTEC’s phyFLEX-i.MX 8M Plus
FPSC Gamma BSP described herein, visit our BSP web page and click the corresponding BSP release in
the download section. Here you can find all hardware supported in the columns "Hardware Article Number”
and the correct machine name in the corresponding cell under "Machine Name”.

KT B RACERAF AT S M, Linux WAZERIE T — DI AY B840, B AR AN TR B 20 R 43 2%
BSP (MR CRrf) R0 REHIXTE AT REFEA TR AL . 24 % T Apak B e SO AR, Ak (i
AJ DATHT FR S RS G o 5 BRI TE AR 6 i I AZACRS T AKE W AZ RIS P ) s i (DT) k3, %
12>/ arch/arm64/boot/dts/freescale/*.dts .

Sebr b, B AR Linux WAZ SR EERREZ —, JUHUETE ARM 28 B b o R d 2% HAN Y
RGGots i (SoC) o BN RMGBEIAEBR s (DT) b, M2 TSR . R TE— >l
Tk SR BRI 3k H o (Device Tree Blob, DTB) (2l device tree) .

W PHYTEC i.MX 8M Plus BSP Be& &, PATAEFRATHY i.MX 8 BSP £ Azl

PARHRA AT 1.MX 8 P& b S Hp iR R4 4 S LR W A E R GRS AR Y o & P AT AR B S0 35 Kkt
i/

7.1 i.MX 8M Plus 5|}IEHA

¥ 1.MX 8M Plus Soc LAV MBIy T 7EMRE AT NG [ D RS A (e o R s
Vi LMX 8M Plus 5| JA T DA B S H 2 AR (B SO0 RE. RATAEAEV 2 T AR5 I S B AL, (ALl
FIRFRRE, FH— eSO ALA PR AR 10 6, AR 10 A2k OPkE, DR P
BT RE 2 B I

WS HR AR TN NXP LMX 8M Plus 2% Ft, WU X4 5| A AL iy B 2 (5.

IO SA I, U5 T (muxing), SEAEREAR PSR, BEENRLF pinctrl-single BRI 4 YT
fsl,pins, FFEFT5 AL AL

The following is an example of the pin muxing of the UART3 device in imx8mp-phyflex-fpsc-g-som.dtsi:
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pinctrl uart4: uart4grp {
fsl,pins = <
MX8MP_IOMUXC UART4 RXD UART4 DCE RX 0x140  /* UART3 RXD */
MX8MP_IOMUXC UART4 TXD UART4 DCE TX 0x140  /* UART3_TXD */

I3

The first part of the string MX8MP_IOMUXC_UART4_RXD__UART4_DCE_RX names the pad (in
this example UART4_RX). The second part of the string (UART3_DCE_ RX) is the desired muxing option
for this pad. The pad setting value (hex value on the right) defines different modes of the pad, for example,
if internal pull resistors are activated or not. In this case, the internal resistors are disabled.

The device tree representation for UART3 pinmuxing: https://github.com/phytec/linux-phytec-imx/tree/
v6.12.49-2.2.0-phy11/arch/arm64/boot /dts/freescale/imx8mp-phyflex-fpsc-g-som.dtsi#L612

7.2 RS232

The FPSC Standard supports 3 UART units. On the phyFLEX Libra, TTL level signals of UART3 (the
standard console) and UART?2 are routed to a FT4232H UART to USB converter expansion. This USB is
brought out at USB-C connector X14. UART1 is connected to a multi-protocol transceiver for RS-232 and
RS-485, available at pin header connector X27 at the RS-232 level, or at the RS-485 level. The muxing of the
used transceivers is done by switch S5 on the baseboard. Presently, RS485 is not working and will be fixed
in 1618.4 SoM revision. For more information about the correct setup please refer to the phyFLEX-i.MX
8M Plus FPSC Gamma/phyFLEX Libra Hardware Manual section UARTs. The switch S5 need to be set
correctly.

o PANZEATEAAs U s 2 o 24 BTS2

[target:~$ stty -a ]

e By default crtscts is enabled, as hardware flow control is not functioning, need to configure UART
interface with stty. This will be fixed in 1618.4 SoM revision. For example:

[target:~$ stty -F /dev/ttymxcl 115200 -crtscts raw -echo ]

o A E echo Al cat, WPAMNAEAMELE . 28]

[target:~$ echo 123 > /dev/ttymxcl ]

[host:~$ cat /dev/ttyUSB2 ]

The device tree representation for RS232: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phy11/arch/arm64/boot/dts/freescale /imx8mp-phyflex-libra-rdk.dts#L299

7.3 Ethernet

phyFLEX Libra-i.MX 8M Plus $2#EFANPAKIEE 1o FATHIZ O BRUR R A SLHE— T IRPAR R E 1

A # CVRR R — AR MER) Linux M 2855 11, AT RAGE ] BSD EH: 78 1 AT g fe . BEAS W 48 0 i
systemd-networkd SFAPHEFEAEHE . AH S TC B SCIF T DATEFF KA /1ib/systemd/network/ H3gHh#3], DA
FAFE BSP H1[) meta-ampliphy/recipes-core/systemd/systemd-conf H3gH,

IP addresses can be configured within *.network files. The interfaces are configured to static IP as default.
The default IP address and netmask for end1 is:
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[endl: 192.168.3.11/24 ]

To configure end1 to dynamic IP over DHCP, go to /1ib/systemd/network/\*-endl.network and delete the
line:

[Address:192.168.3.11/24 ]

The DT Ethernet setup might be split into two files depending on your hardware configuration: the module
DT and the board-specific DT. The device tree set up for the ethernet where the PHY is populated on
the SoM can be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch/
arm64 /boot/dts/freescale/imx8mp- phyflex-fpsc-g-som.dtsi#L94.

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the phyFLEX Libra can
be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64 /boot /
dts/freescale/imx8mp-phyflex-libra-rdk.dts#L94.
7.3.1 FRKERE
U-boot MZRIRIE

o TE bootloader HIAEH DA 5 :

[u—boot:> printenv ipaddr serverip netmask ]

o YERFFHLKE N IP 192.168.3.10 A1 TR 255.255.255.0 (FEIL R, FFEMY %R A :

u-boot=> printenv ipaddr serverip netmask
ipaddr=192.168.3.11

serverip=192.168.3.10
netmask=255.225.255.0

o WRGTE R T AT AT R

[u—boot:> setenv <parameter> <value> ]

<parameter> [V iZ%s& ipaddr. netmask. gatewayip B serverip f—14. <value> 2 FE S5

WOEME
o TP S ECH B IGET . BRAEIX SO T :
[u-boot=> saveenv ]

FEXHL, B n DA IP uht s ekl DHCP, A @6 s 1P suhik.
o FCE:

[u-boot=> setenv ip dhcp ]

o WE TFTP #l NFS [gfs. BUmT AT PR :

[u-boot:> setenv nfsroot /home/user/nfssrc ]

TR, XEBUUA S bootloader HYBLE.
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IV

% nfsroot Fl netargs iXFEHAR & AT PABE U-boot SMMFAGEEHIKIE. X T M50, MBI
tftp M2k, B, ZHE bootenv.txt % E nfsroot A&, HAE tftproot HF&wk:

nfsroot=/home/user/nfssrc

LTI M P A 25 B . EHER, U-boot AMEPIAIEXTT1% ipaddr m) serveraddr iX#ff)AE & AL
YRR, RO ENHEME SN 2 5 L A B e -

Multiple network interfaces in U-Boot

Some boards may have support for multiple network interfaces in U-Boot. U-Boot lists all supported network
interfaces during startup. This generic example illustrates support for multiple network interfaces:

Net:
ethO: ethernet@l0000000, ethl: ethernet@l0010000

There are three environment variables that will contribute to the selection of the ethernet interface for
example when loading a file over tftp.

ethrotate
Determines if other interfaces will be probed if the first one fails. Valid values are yes/no. Default is
yes if unset.

ethact
Sets the current active ethernet interface. This interface will be used (first). It is usually unset at
boot, but will be set automatically by U-Boot to the last used interface as soon as ethernet is used for
the first time. U-Boot will overwrite existing values. Only one ethernet interface can be set, lists are
not allowed.

ethprime
This will determine the preferred ethernet interface if ethact is unset. Otherwise this will be ignored.
Only one ethernet interface can be set, lists are not allowed.

ik

The variables ipaddr, serverip and netmask are global and not specific to a certain ethernet interface, so
they might need to be adapted to the ethernet interface in use.

Secondary Ethernet Interface Configuration in U-Boot
By default, U-Boot utilizes the Ethernet PHY located on the module. To use the network connection
provided by the PHY on the carrier board, configuration changes are required.

To enable the secondary Ethernet interface in U-Boot, the active Ethernet connection must be adjusted.
The IP address configuration in U-Boot may also need modification.

Configure the development host with IP address 192.168.4.10 and netmask 255.255.255.0. The target device
must then be configured as follows:

u-boot=> setenv ethact eth2
u-boot=> setenv ipaddr 192.168.4.11
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PR LEIRE
e Find the ethernet settings for endl in the target kernel:

(target:~$ ip -statistics address show endl

2: endl: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 50:2d:f4:19:d6:33 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped missed mcast

0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

.

e Temporary adaption of the endl configuration:

[target:~$ ip address add 192.168.3.11/24 dev endl ]

7.4 SD card

The i.MX 8M Plus supports a slot for Secure Digital cards to be used as general-purpose block devices.
These devices can be used in the same way as any other block device.

&
BB AR IR . R, I PRAE B A HE R I A B E . X RES SEER R R

= HFF

|

After inserting an SD card, the kernel will generate new device nodes in /dev. The full device can be reached
via its /dev/mmcblkl device node. SD card partitions will show up as:

[/dev/mmcb1k1p<Y>

)

<Y> RN REiS, M L ITIRTTIAG, BRI R KA . 70 DT DARE AT T 2R 2 S R Gt AT
Ak, I H AT ALMRHET A TAL B, Bildn, WTPAGEA] mount Al umount fiy &84T 7 X HE I EI 2

IS

LI  EOR SD RS AR XK (T i) . READXE, WBDEEEN
— ARG CRUT “BaE”) . FERFE T, AR /dev/mmeblkl AT AR . F
R VART 57 K.

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64 /boot /dts/freescale /imx8mp-phyflex-fpsc-g-som.
dtsi#L821 and https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64 /boot/
dts/freescale/imx8mp-phyflex-libra-rdk.dts#L345

DT configuration for the e. MMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.12.49-2.2.0-phy11 /arch /arm64/boot /dts/freescale/imx8mp-phyflex-fpsc-g-som.dtsi#L831

7.5 e.MMC Devices

PHYTEC modules like phyFLEX-i.MX 8M Plus FPSC Gamma are populated with an e. MMC memory chip
as the main storage. e MMC devices contain raw Multi-Level Cells (MLC) or Triple-Level Cells (TLC) com-
bined with a memory controller that handles ECC and wear leveling. They are connected via an SD/MMC
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interface to the i.MX 8M Plus and are represented as block devices in the Linux kernel like SD cards, flash
drives, or hard disks.

The electric and protocol specifications are provided by JEDEC (https://www.jedec.org/
standards-documents/technology-focus-areas/flash-memory-ssds-ufs-emmc/e-mmc).  The e MMC manu-
facturer’s datasheet is relatively short and meant to be read together with the supported version of the
JEDEC e. MMC standard.

PHYTEC currently utilizes the e. MMC chips with JEDEC Version 5.0 and 5.1

7.5.1 #'R& CSD HH5zE

e.MMC devices have an extensive amount of extra information and settings that are available via the Ex-
tended CSD registers. For a detailed list of the registers, see manufacturer datasheets and the JEDEC
standard.

fE Linux i 28], G5n] AZ ) a7 a8

[target:~$ mmc extcsd read /dev/mmcblk2 J

R &HH:

Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S_CMD SET: 0x01]
[...]

7.5.2 {ERLIS&BIE (BKOPS)

In contrast to raw NAND Flash, an e MMC device contains a Flash Transfer Layer (FTL) that handles
the wear leveling, block management, and ECC of the raw MLC or TLC. This requires some maintenance
tasks (for example erasing unused blocks) that are performed regularly. These tasks are called Background
Operations (BKOPS).

BOAFOLE (BukTER), EEERMETRSENIT, BAEAS, MRS MR KRR .

The JEDEC Standard has specified a method since version v4.41 that the host can issue BKOPS manually.
See the JEDEC Standard chapter Background Operations and the description of registers BKOPS__EN (Reg:
163) and BKOPS_START (Reg: 164) in the e MMC datasheet for more details.

i BKOPS_EN (%fff#k: 163) 1y MANUAL_EN ({ 0) ¢ X:
o i 0: THIAZHHFHM%E BKOPS, &5 AL 25| HH,
o {H 1 EHLZHFFFaAE BKOPS, 4 EHAMHITRFARER, B A% BKOPS,

The mechanism to issue background operations has been implemented in the Linux kernel since v3.7. You
only have to enable BKOPS__EN on the e. MMC device (see below for details).

JEDEC FpifE v5.1 5T —FEiiy B 3 BKOPS Jifg. E ALY & Wik 5 a8, HRSTEaS N
& [ 3lH3 BKOPS (2 L7774 BKOPS_EN (Zfffds: 163) H{i AUTO_EN fyffiid).

o WA BKOPS EN RHCWE, T

[target:~$ mmc extcsd read /dev/mmcblk2 | grep BKOPS EN

e, piln:
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Enable background operations handshake [BKOPS EN]: 0x01
#0R
Enable background operations handshake [BKOPS EN]: 0x00

fE 0x00 %78 BKOPS_EN #48, a5 AMEREZ 2. {6 0x01 37 BKOPS_EN 5, +

BURFAN I AL I 6 B
o LA T A e BKOPS EN:

-

target:~$ target:~$ mmc --help

[...]

mmc bkops_en <auto|manual> <device>
Enable the eMMC BKOPS feature on <device>.
The auto (AUTO EN) setting is only supported on eMMC 5.0 or newer.
Setting auto won't have any effect if manual is set.

NOTE! Setting manual (MANUAL EN) is one-time programmable (unreversible) change.

o FE BKOPS EN {7, #HHgT:

[target:~$ mmc bkops en manual /dev/mmcblk2

o N TR RO HINZRER F 3hfil & BKOPS, e XA

[target:~$ poweroff

I
BKOPS_EN fiig—IRPETgiAefy, Toikikd .

7.5.3 OJEEBEA

A RPN R ] 5E S A LT :
1. Reliable Write option for a whole e MMC device/partition.
2. PREHAES AT K.

AN

Do not confuse e MMC partitions with partitions of a DOS, MBR, or GPT partition table (see the

previous section).

The first Reliable Write option is mostly already enabled on the e MMCs mounted on the phyFLEX-i.MX

8M Plus FPSC Gamma SoMs. To check this on the running target:

target:~$ mmc extcsd read /dev/mmcblk2 | grep -A 5 WR REL SET
Write reliability setting register [WR REL SET]: 0Ox1f
user area: the device protects existing data if a power failure occurs during a write o
peration
partition 1: the device protects existing data if a power failure occurs during a write
operation
partition 2: the device protects existing data if a power failure occurs during a write
operation

(ZEFI)
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(B D)
partition 3: the device protects existing data if a power failure occurs during a write
operation
partition 4: the device protects existing data if a power failure occurs during a write
operation
Device supports writing EXT_CSD_WR REL SET
Device supports the enhanced def. of reliable write

WEREABA A, WTPARE mme THFME:

target:~$ mmc --help

fooal
mmc write reliability set <-y|-n|-c> <partition> <device>
Enable write reliability per partition for the <device>.
Dry-run only unless -y or -c is passed.
Use -c if more partitioning settings are still to come.
NOTE! This is a one-time programmable (unreversible) change.

EOANEFGA TR EmS CMD23 il & {7 Reliable Write Request parameter (AJ3EE AigKS%58) ({if
31). HWEA v3.0 2, SCHRS (FlUn extd B HDE) FH PSRN HRF (0 fdisk f94rX ) 2
WA FZ SR, 7 Linux WAZJEAE S, Blldicd REQ_META #EfTAbH.

g M EEEIEDT data=journal [ extd U RGAEWTHAF O T2 %2R . U RGUR: AR T DATE BT HL S K
SRS, (HAERBEENEARESET RS LR ELMET, B AKE XHRAFERIEFRS. AT
WAR . FFE SR IE B PRAT, B AR B (6 R 4 %L fdatasynce 5§ fsync,

7.5.4 FEE extd RILHRFRIK/

When flashing the SD card image to e. MMC the ext4 root partition is not extended to the end of the e MMC.
parted can be used to expand the root partition. The example works for any block device such as e MMC,
SD card, or hard disk.

o RPCHHT R/

[target:~$ parted /dev/mmcblk2 print

o HrHAE:

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

or size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags

1 4194kB 72.4MB 68.2MB primary fatlé boot, lba
2 72.4MB 537MB 465MB primary ext4

1] parted F53CF R G 7 IKIRRE R i & ) e KR/

target:~$ parted /dev/mmcblk2 resizepart 2 100%
Information: You may need to update /etc/fstab.

target:~$ parted /dev/mmcblk2 print

(85 R 70)
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(B D)
Model: MMC Q2J55L (sd/mmc)
Disk /dev/mmcblk2: 7617MB
Sector size (logical/physical): 512[ 1974.191657] mmcblk2: pl p2

B/512B
Partition Table: msdos
Disk Flags:
Number Start End Size Type File system Flags
1 4194kB 72.4MB 68.2MB primary fatl6 boot, lba
2 72.4MB 7617MB 7545MB primary ext4

o FFSCHERGEREEN BT KR

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

Filesystem at /dev/mmcblk2p2 is mounted on /; on-line resizing required
[ 131.609512] EXT4-fs (mmcblk2p2): resizing filesystem

from 454136 to 7367680 blocks

old desc_blocks = 4, new desc_blocks = 57

[ 131.970278] EXT4-fs (mmcblk2p2): resized filesystem to 7367680

The filesystem on /dev/mmcblk2p2 is now 7367680 (1lk) blocks long

L

Increasing the filesystem size can be done while it is mounted. But you can also boot the board from an SD
card and then resize the file system on the e MMC partition while it is not mounted.

7.5.5 BH% SLC X

e.MMC devices use MLC or TLC (https://en.wikipedia.org/wiki/Multi-level cell) to store the data. Com-
pared with SLC used in NAND Flash, MLC or TLC have lower reliability and a higher error rate at lower
costs.

YR BT SR AS R A A i, TS SLC BEsel SLC B, XI5k TR E i, %8
PEAE JEDEC FrifE Ay i, n DA i — D IELE X IR B . JEDEC AR AL 3 28 14 10 52 LA
FIRIGRIIE, X HUE A HIERT HATHE . X IE)E (Micron) St g, SRR ISR T ATEENE, (HOURE AR REE

o
ek s bR R E R, T A B Sk

PAR BRI R T Qnn] J FH 3 i S 1
o First obtain the current size of the e MMC device with:

[target:~$ parted -m /dev/mmcblk2 unit B print ]

(GRSLVEE

BYT
{/dev/mmcblkz:63652757504B:sd/mmc:512:512:unknown:MMC S0J58X:;

WRRTIL, R IIA B h 63652757504 F35 = 60704 MiB,
o THRHUS M SLC #ERI B IR, TR

[target:~$ mmc extcsd read /dev/mmcblk2 | grep ENH SIZE MULT -A 1 J
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B

Max Enhanced Area Size [MAX ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

Enhanced User Data Area Size [ENH SIZE MULT]: 0x000000
i.e. 0 KiB

X B R KR /NVE 3719168 KiB = 3632 MiB.
o BAE, SETDAE AL fr o N A B B ESR IR, Bl4n 3719168 KiB:

[target:~$ mmc enh _area set -y 0 3719168 /dev/mmcblk2 ]

IREEIEE

Done setting ENH USR area on /dev/mmcblk2

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk2 SUCCESS

Device power cycle needed for settings to take effect.

Confirm that PARTITION SETTING COMPLETED bit is set using 'extcsd read' after power cycle

o HTHRFIECAER, HXHRS:

[target:~$ poweroff J

AT E R . BRI B RS IR .
o Bc, #ff ENH SIZE MULT {fl, ©U41E 3719168 KiB:

[target:~$ mmc extcsd read /dev/mmcblk2 | grep ENH SIZE MULT -A 1 ]

(SR

Max Enhanced Area Size [MAX_ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

Enhanced User Data Area Size [ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

o Wa, BRI

target:~$ parted -m /dev/mmcblk2 unit B print
BYT;
/dev/mmcblk2:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X:;

7.5.6 EREE

It is possible to erase the e MMC device directly rather than overwriting it with zeros. The e. MMC block
management algorithm will erase the underlying MLC or TLC or mark these blocks as discard. The data
on the device is lost and will be read back as zeros.

o After booting from SD card execute:

[target:~$ blkdiscard -f --secure /dev/mmcblk2 ]

I —-secure HifRAFSTE eMMC I ERIIA R Z A 2% . -f (SRH]) WEIERHIES, 24 eMMC ix
Foe B0 B RO 43 DX B R - R
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2]
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

MRS LA FER, HRXO AT IRE R ESIIM, H HFE R E KA e !

7.5.7 ee MMC Boot Partitions

An e MMC device contains four different hardware partitions: user, bootl, boot2, and rpmb.

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions boot1l and boot2 can be used to host the bootloader and are more reliable. Which partition
the i.MX 8M Plus uses to load the bootloader is controlled by the boot configuration of the e MMC device.
The partition rpmb is a small partition and can only be accessed via a trusted mechanism.

BeAh, User 43 XATPASF R PUAS B & SR — BRI 4r X o XF I RER AR TE A SR i I TSl . A X2
e, W25 JEDEC fRifEsf 7.2 For XA R

IS

Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table.

The current PHYTEC BSP does not use the extra partitioning feature of e MMC devices. The U-Boot is
flashed at the beginning of the user partition. The U-Boot environment is placed at a fixed location after the
U-Boot. An MBR partition table is used to create two partitions, a FAT32 boot, and ext4 rootfs partition.
They are located right after the U-Boot and the U-Boot environment. The FAT32 boot partition contains
the kernel and device tree.

With e MMC flash storage it is possible to use the dedicated boot partitions for redundantly storing the
bootloader. The Bootloader environment still resides in the user area before the first partition. The user
area also still contains the bootloader which the image first shipped during its initialization process. Below
is an example, to flash the bootloader to one of the two boot partitions and switch the boot device via
userspace commands.

B AP E S
1EEAL bzt

[host:~$ scp <bootloader> root@192.168.3.11:/tmp/ ]

The partitions bootl and boot2 are read-only by default. To write to them from user space, you have to
disable force ro in the sysfs.

To manually write the bootloader to the e MMC boot partitions, first disable the write protection:

target:~$ echo 0 > /sys/block/mmcblk2bootl/force ro

target:~$ echo 0 > /sys/block/mmcblk2boot0/force ro ’

Write the bootloader to the e MMC boot partitions:

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2bootl

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2boot0d ’

T2 i.MX 8M Plus SoC [ f#s & :

i5E)shi% 57



phyFLEX-i.MX 8M Plus FPSC BSP Manual Doc-rev.: imx95-alphal-366-gad4ad94

SoC User X {EFEE Boot X {EEE e MMC Device
i MX 8M Plus 32 kiB 0 kiB /dev/mmcblk2

After that set the boot partition from user space using the mmc tool:

(%FFboot0’) :

[target:~$ mmc bootpart enable 1 0 /dev/mmcblk2

(X F"boot1’):

[target:~$ mmc bootpart enable 2 0 /dev/mmcblk2

To disable booting from the e MMC boot partitions simply enter the following command:

[target:~$ mmc bootpart enable 0 0 /dev/mmcblk2

To explicitly enable booting from the e MMC user area, run:

[target:~$ mmc bootpart enable 7 0 /dev/mmcblk2

Automatic failover

The ROM loader implements an automatic failover mechanism for e MMC boot partitions. If booting
from the primary partition fails, the system automatically attempts to boot from the secondary partition.
This failover is indicated by a change in the boot message from Boot Stage: Primary boot to Boot Stage:
Secondary boot. This functionality is limited to boot0 and bootl partitions and does not apply to the user
area.

7.6 SPI £i&&

i.MX 8M Plus #4224 &4 FlexSPI fl—4 ECSPI TP #%. FlexSPT 42|88 3 Hi A SPT @i, el
B 4 N . RN IETE SORFFOEE SGEE /PO /GRS e (1/2/4/8 #8diE4) . ECSPI
g CFE 3 A SPL #2101, N EIEA A% MM CS (chip select) 5[, T CS Wwnlifit GPIO 52
B, FICREAEE o AR 2 AR

7.6.1 SPI NOR 15

phyFLEX Libra is equipped with a QSPI NOR Flash which connects to the i. MX 8M Plus’s FlexSPI interface.

From Linux userspace, the NOR Flash partitions are accessible via /dev/mtd<N> devices where <N> is
the MTD device number associated with the NOR flash partition to access. To find the correct MTD device
number for a partition, run on the target:

root@imx8mp-phyflex-libra-rdk-2:~$ mtdinfo --all

Count of MTD devices: 1

Present MTD devices: mtdo

Sysfs interface supported: yes

mtdo

Name: 30bb0000O. spi

Type: nor

Eraseblock size: 131072 bytes, 128.0 KiB

(ZF )
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(¥ k1)
Amount of eraseblocks: 512 (67108864 bytes, 64.0 MiB)
Minimum input/output unit size: 1 byte
Sub-page size: 1 byte
Character device major/minor: 90:0
Bad blocks are allowed: false
Device is writable: true

EHH TErA MTD Beg S H R 20 XA FR . NAF A DTS iy SPT 47 mi A E L. SPT Y i fd
B SPL MARMPrA s, XL N HA SPINOR Flash.

B SPT 32795 m ) E CnT PATESX HLARF) -

https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64 /boot /dts/freescale/
imx8mp-phyflex-libra-rdk.dts#L136

7.7 GPIOs

phyFLEX Libra B —H %L 1T GPIO 15|}, XL MEEEZS i.MX 8M Plus 5|}, 9% M
i GPIO. BRI PAE A Linux 45| P . BRI GPIO 41414 5 4~ GPIO 41 (GPIO1 —
GPIO5), & HA S 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochipl28 ixX Lk
PR 1i.MX 8M Plus GPIO 41 GPIO1 -GPIO5 ] sysfs Frn.

GPIO #ifniil GPIO<X>_ <Y> (filfn: GPIO5_07)., <X> %7~ GPIO Bank, M 1 1143 5, i <Y>
Fni% Bank ) GPIO. <Y> M 0 3148 31 (44 bank & 32 4~ GPIO).

HHZT, Linux NGB RECR MR R G H A /T GPIO, T IEFECF Y AR

[Linux GPIO number: <N> = (<X> - 1) * 32 + <Y> ]

M 2SI GPIO S libgpiod., EHEET—HEAITH, JIT5 Linux GPIO S48 A #7417
DA 8 T LG -

o KzLEs B B/ gpiochips:

target:~$ gpiodetect

gpiochip® [30200000.gpio] (32 lines)
gpiochipl [30210000.gpio] (32 lines)
gpiochip2 [30220000.gpio] (32 lines)
gpiochip3 [30230000.gpio] (32 lines)
gpiochip4 [30240000.gpio] (32 lines)

e GPIO expander

Beside the GPIOs of the i. MX 8M Plus SoC, the phyFLEX Libra has two GPIO expanders, which add
more GPIOs to the system.

gpiochip5 [2-0021] (16 lines)
gpiochip6 [3-0021] (16 lines)

DT configuration for the GPIO expanders can be found here:

https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch /arm64 /boot /dts/
freescale/imx8mp-phyflex-libra-rdk.dts#L178

https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch /arm64/boot /dts/
freescale/imx8mp-phyflex-libra-rdk.dts#L202

o /R KT gpiochips FIELIEE, BIFENIMAFR. consumer, J7H. IGELRSHIF I flag:
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[target:~$ gpioinfo -c gpiochip@

B GPIO (. (I4IAL gpiochip0 Ay GPIO 20):

[target:~$ gpioget -c gpiochip0@ 20

F# gpiochip0 |y GPIO 20 W{HEE A 0 R H TH:

[target:~$ gpioset -z -c gpiochip0® 20=0

gpioset FYFT B SCA 7R T R BEAY 34 0 -

target:~$ gpioset --help
Usage: gpioset [OPTIONS] <line=value>...

Set values of GPIO lines.
Lines are specified by name, or optionally by offset if the chip option
is provided.

Values may be '1' or '0', or equivalently 'active'/'inactive' or 'on'/'off'.

The line output state is maintained until the process exits, but after that
is not guaranteed.

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode
Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')
-h, --help display this help and exit
-1, --active-low treat the line as active low

-p, --hold-period <period>
the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique
-t, --toggle <period>[,period]...
toggle the line(s) after the specified period(s)
If the last period is non-zero then the sequence repeats.
--unquoted don't quote line names

-v, --version output version information and exit
-z, --daemonize set values then detach from the controlling terminal
Chips:

A GPIO chip may be identified by number, name, or path.
e.g. '0', 'gpiochip@', and '/dev/gpiochip@' all refer to the same chip.

Periods:
Periods are taken as milliseconds unless units are specified. e.g. 10Ous.
Supported units are 's', 'ms', and 'us'.

*Note*

The state of a GPIO line controlled over the character device reverts to default

(ZF )
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(B D)
when the last process referencing the file descriptor representing the device file exits.
This means that it's wrong to run gpioset, have it exit and expect the line to continue
being driven high or low. It may happen if given pin is floating but it must be interpreted
as undefined behavior.

o

L GPIO M TFHpsRIIfE. MM GPIO ZHi, W& % AR T iR B s AT, AR fR % 1O
RPCHABLIEE (5 -

7.7.1 @it sysfs g GPIO

B
i sysfs Pi GPIO BE4idif 1, HATEBEA libgpiod,

B PSR sysfs 1517 GPIO. HA F3h7E WA%EC E 5 f CONFIG_GPIO_SYSFS )5 A4 RESCHF. %2
Z£ menuconfig H1{#i CONFIG _GPIO SYSFS HJ UL, WAJM 1 4E /5 T CONFIG EXPERT .

You can also add this option for example to the defconfig you use in arch/armé4/configs/ in the linux kernel
sources. For our NXP based releases, this could be for example imx8 phytec_ defconfig:

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

AT DA AN config FBr. A RIFEEER , S RIATT Yocto Reference Manual,

7.8 LED ¥T

WA T LED fT##:3] GPIO 41, &nl st ErE ) LED IR P Oyim e, miA 268 i A
W GPIO #:11 (3§20 GPIO #B4y) . fkE it /sys/class/leds/ TMiAN 42 /sys/class/gpio/ KM EA].
LED 5 K= BRI PAM max_brightness SCH3EE. brightness KX B LED 7R (BUETEEM 0 3|
max_ brightness). KZ4 LED {4 bR CHRBEE, BrAFERTA JEZ R IS S5,

T 2R R A T

FOREUITA AR LED, dEHIA

target:~$ 1s /sys/class/leds
led-1@ led-2@ led-3@ mmcl::@ mmc2::@

The phyFLEX Libra provides the following LED indicators: red:status, green:status and blue:status.
« JJJF LED 47

[target:~$ echo 255 > /sys/class/leds/red|:status/brightness

« M LED:
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[target:~$ echo 0 > /sys/class/leds/red\|:status/brightness

Device tree configuration for the User I/O configuration can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64 /boot /dts/freescale /imx8mp-phyflex-libra-rdk.
dts#1.219

7.9 12C 2%k

#% 1.MX 8M Plus W& 242 E RGBT °C fid. PHYTEC ffefit TR AW I°C i, XLl
B 1. MX 8M Plus [y IPC ik, A9 7 HAT phyFLEX Libra sl —28 I°C Bear B4R
#HNRHBER (DT) F£w.

i2c BYBCAMTT RS LU, BIANmAER, T RE R AR, PAKGIEERIBE, 14 scl-gpios Fl
sda-gpios, XL ] T LKL 4 5 BT .

General I?C bus configuration from SoM (e.g. imx8mp-phyflex-fpsc-g-som.dtsi): https://github.com/phytec/
linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64 /boot /dts/freescale /imx8mp- phyflex-fpsc-g-som.
dtsi#1.205

General I2C bus configuration from carrierboard (e.g. imx8mp-phyflex-libra-rdk.dts) https:
//github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64/boot /dts /freescale/
imx8mp-phyflex-libra-rdk.dts#L158

7.10 EEPROM

The system features three I2C EEPROM devices distributed across the SoM and carrier board:
On the phyFLEX-i.MX 8M Plus FPSC Gamma SoM:
o SoM Detection EEPROM (write-protected)
— Bus: I12C-1
— Address: 0x51
— Purpose: Factory configuration for SoM identification
e User EEPROM
— Bus: I12C-1
— Address: 0x50
— Purpose: Available for user applications

Device Tree Reference for SoM EEPROMs: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.
2.0-phy11/arch/arm64/boot/dts/freescale/imx8mp-phyflex-fpsc-g-som.dtsi#1293

And on the phyFLEX Libra carrier board:
e Board Detection EEPROM
— Bus: 12C-2
— Address: 0x51
— Purpose: Reserved for carrier board identification
e User EEPROM
— Bus: I12C-2
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— Address: 0x52
— Purpose: Available for user applications

Device Tree Reference for Carrier Board: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phy11/arch/arm64/boot/dts/freescale/imx8mp-phyflex-libra-rdk.dts#L162

7.10.1 EEPROM reading and writing in U-Boot
In U-Boot the i2c command can be used for EEPROM read and write operations.

First set the correct i2c bus, where the eeprom is connected. <bus-no> is the i2c bus number of the
EEPROM.

[u-boot=> i2c dev <bus-no>

To read and print the first 32 bytes from EEPROM execute. <addr> is the i2c address of the EEPROM.

[u-boot=> i2c md <addr> 0x00 0x20

To read the first 32 bytes from EEPROM into memory (loadaddr) execute:

[u-boot=> i2c read <addr> 0x00 0x20 $loadaddr

To write 0xff to the first 32 bytes execute:

{u-boot=> i2c mw <addr> 0x00 Oxff 0x20

To write 32 bytes to EEPROM from memory (loadaddr) execute:

[u-boot:> i2c write $loadaddr <addr> 0x00 0x20

7.10.2 EEPROM reading and writing in Linux

Reading and writing can also be done via the sysfs in Linux. For this, find the correct path in sysfs first.
It follows this logic: /sys/class/i2¢c-dev/i2¢c-<bus-no>/device/<bus-no>-<addr>/eeprom <bus-no> is the
bus number of the EEPROM <addr> is the address of the EEPROM in 4 digits hex.

To read and print the EEPROM content as a hex number, execute:

[target:~$ hexdump -C <eeprom-sysfs-path>

or:

[target:~$ dd if=<eeprom-sysfs-path> | od -x

To fill the EEPROM with zeros use:

[target:~$ dd if=/dev/zero of=<eeprom-sysfs-path>

7.11 RTC

RTC [ pAidiid /dev/rtex i), HT PHYTEC i 24> RTC, HELATRESAH ZA RTC & 3Cft.
o BHRE| RTC BearafK, A DA T 77 AU sysfs 261 -
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[target:~$ cat /sys/class/rtc/rtc*/name

o B, VRRFARE:

rtc-rv3028 0-0052
snvs_rtc 30370000.snvs:snvs-rtc-1p

IS

A A SE R (RTC), 5k 12C #2018 RTC, WURIELER &AW /aliases 55 H , Linux &R
XL H A RTC 348 1D,

H AR R o] LR hwelock L EAN date Ay - 78E. E R B iR B R4 50 H WIAn s E] -

target:~$ date
Thu Jan 1 00:01:26 UTC 1970

{5 ) 993 & S BRI . H 06 - DAPA FVEVE BB - 7Y YYY-MM-DD hhammiss (+]-)hhmm”:

target:~$ date -s "2022-03-02 11:15:00 +0100"
Wed Mar 2 10:15:00 UTC 2022

ik
BRI X (FERR Bl +0100) ATBESA BFAIH
(] date fir A SECESCITI S (RTC) YA H I, U aRIBATE S IT Ao, XL ey %ﬁ%

Fro BHA RTC, HATFEMH hwelock fid . A hwelock THIF 47170 H AR (i date fiydi%
#) HARTC, R R M AR 2 S 2 5 E I E] RTC |-

target:~$ hwclock -w
target:~$ reboot

target:~$ date
Wed Mar 2 10:34:06 UTC 2022

ZEMNSER IR (RTC) BB ARG A H Y, 6

target:~$ date

Thu Jan 1 01:00:02 UTC 1970
target:~$ hwclock -s
target:~$ date

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC thfig alarm

ATDAMSEIF g (RTC) e P BT AMGRE R S8 AU ) Unix 4050mfE], RIE 1970 451 4 1 H UTC
FRAKRIIFNE . ZAENHGES] RAM REEHY 4 20 Phe il 258, THRA

el 64
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target:~$ echo "+240" > /sys/class/rtc/rtcO/wakealarm
target:~$ echo mem > /sys/power/state

ik
PNEME alarm WFERFEE B AR T — 0480, PIOA alarm THEEA AP

7.11.2 RTC 8%
SR (RTC) AT —Seslifig, ATDAIE huclock T HEFT BB T .
o FRATATPAEITA F Iy stk e RTC SERHTh g

target:~$ hwclock --param-get features
The RTC parameter 0x0 is set to 0x71.

RXAMELR & SHE N AT T 9, AR E SO

#define RTC_FEATURE_ALARM

#define RTC_FEATURE ALARM RES MINUTE
#define RTC_FEATURE NEED WEEK DAY
#define RTC_FEATURE ALARM RES 2S
#define RTC_FEATURE UPDATE INTERRUPT
#define RTC_FEATURE CORRECTION

#define RTC_FEATURE BACKUP SWITCH MODE
#define RTC_FEATURE ALARM WAKEUP ONLY
#define RTC_FEATURE CNT

0 NO U WNBHO

.

FATH AE S AT 7 kA RTC BSM (Backup Switchover Mode #5- Uiz, ) :

target:~$ hwclock --param-get bsm
The RTC parameter 0x2 is set to Ox1.

o FRATVT DAL AT A i E RTC BSM:

target:~$ hwclock --param-set bsm=0x2
The RTC parameter 0x2 will be set to 0x2.
.

BSM i S -

(#define RTC_BSM_DISABLED
#define RTC_BSM DIRECT
#define RTC_BSM_LEVEL
#define RTC_BSM STANDBY

w N =B O

L

MY

% BSM B B8 DSM 8 LSM, PAEYERTLA L IER AT FHIE, RTC w] DAY 3 45 ) HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HLP-UI) Ml DSM (B D) X
PN X AR

DT representation for I?C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/
arch/arm64/boot/dts/freescale/imx8mp-phyflex-fpsc-g-som.dtsi#L318
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And the addions on the carrierboard: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phy11/arch/arm64/boot/dts/freescale/imx8mp-phyflex-libra-rdk.dts#1L287

7.12 USB Eiz#lzE

1.MX 8M Plus SoC ) USB il A AR PR IR s 4R A T — PR AR Bk 7 58, SCBL USB i
AR RE e, e ATik 4 Ghit/s (R H'SS’) . USB T REEHAPANMALAY USB 42 Hlds. X
AR TIEFERRERS 11/ USBDevice B USB Host ffiff] . fMZ.OERERES]—1> USB 3.0 Y22 (PHY).
BSP i RAREER S (i) A, Hihs USB M08 WS AR P o0 R 5 S A% B & P S
Mo BT udev, PR EREMIF A PAGME 1) ID, FFAPAAE /dev/disk/by-id Hi4kH], X8 ID Af
PATE /etc/fstab H T ARy SNHERA R USB 77 fifiie &

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/
arch/arm64/boot /dts/freescale /imx8mp-phyflex-libra-rdk.dts#L327

7.13 CAN FD

phyFLEX Libra P> flexCAN £ 10, 37#F CAN FD. X284 11 30 4F Linux i CAN HEZE, ZAHER
FEALTE Linux MZE22 o XAHESR, CAN £ 0 RIGEERN Linux M4, [ Hg—&
CAN ¥EA MM MEhaE . 245 B ATE Linux NAZSCRYH 3R 5] https://www.kernel.org/doc/html/latest/

networking/can.html

ik

The switches S6 and S7 are switching the 120 Ohm bus termination resistors. For proper functionality
of the CAN FD interface, the bus needs to be terminated. If no external bus termination resistors are
mounted, the switches S6 (for CAN FD1) and S7 (for CAN FD2) need to be set to ON.

. ’f;*i}zﬁ

[target:~$ ip link

to see the state of the interfaces.

e To get information on fcanl, such as bit rate and error counters, type:

-

target:~$ ip -d -s link show fcanl
4: fcanl: <NOARP,UP,LOWER UP,ECHO> mtu 72 qdisc pfifo fast state UP mode DEFAULT group default qlen 10
link/can promiscuity @ allmulti © minmtu O maxmtu 0O
can <FD> state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms 0
bitrate 500000 sample-point 0.875
tq 25 prop-seg 37 phase-segl 32 phase-seg2 10 sjw 5 brp 1
flexcan: tsegl 2..96 tseg2 2..32 sjw 1..16 brp 1..1024 brp inc 1
dbitrate 2000000 dsample-point 0.750
dtq 25 dprop-seg 7 dphase-segl 7 dphase-seg2 5 dsjw 2 dbrp 1
flexcan: dtsegl 2..39 dtseg2 2..8 dsjw 1..4 dbrp 1..1024 dbrp inc 1
clock 40000000
re-started bus-errors arbit-lost error-warn error-pass bus-off
0 0 0 0 0 0 numtxqueues 1 numrxqueues 1,
—»gs0o_max_size 65536 gso max segs 65535 tso max size 65536 tso max segs 65535 gro max size 65536
gso_ipv4 max_size 65536 gro ipv4 max _size 65536 parentbus platform parentdev 443a0000.can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0

(ZEF )
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(B ET0)
TX: bytes packets errors dropped carrier collsns
0 0 0] 0] 0 (0]

iy A — AR ES R, XSS HAE T DARMEE T, IR AR 2400 T CAN #ZMIER (BN
MAC #uht) . PAN S8 EA HmEE:

fcanl O &
NOARP CAN JE3:f#i il ARP PpY
MTU I RAGHHTT

RX packets 2 EHE B 4=
TX packets &% & 50
RX bytes BT
TX bytes  RiEFIE
erTorS. .. MEERGEIHEE

The CAN configuration is done in the systemd configuration file /1ib/systemd/network/11-can.network. For
a persistent change of (as an example, the default bitrates), change the configuration in the BSP under .
/meta-ampliphy/recipes-core/systemd/systemd-conf/11-can.network in the root filesystem and rebuild the
root filesystem.

ik

By default, we enable CAN-FD (flexible datarate) in our BSP. In case CAN Classic is required one needs
to remove options FDMode and DataBitRate from the /lib/systemd/network/11-can.network file.

To disable flexible datarate manually, one can use:

target:~$ ip link set fcanl down
target:~$ ip link set fcanl type can bitrate 500000 dbitrate 0 fd off
target:~$ ip link set fcanl up

The bitrate can also be changed manually, for example:

target:~$ ip link set fcanl down

target:~$ ip link set fcanl txqueuelen 10 up type can bitrate 500000 sample-point 0.75 dbitrate 4000000,
—dsample-point 0.8 fd on

target:~$ ip link set fcanl up

O DA cansend &iE7HE, S candump FZUTH EL :

target:~$ cansend fcanl 123#45.67
target:~$ candump fcanl

ZAE ST H AR BEYL CAN Jik:, 5 cangen:

[target:~$ cangen

cansend --help Fll candump --help F&{IL T SETHui A1 HVA RIS B (5 E

Device Tree CAN configuration of imx8mp-phyflex-fpsc-g-som.dtsi: https://github.com/phytec/
linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64/boot /dts/freescale/imx8mp-phyflex-fpsc-g-som.
dtsi#L121
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and of imx8mp-phyflex-libra-rdk.dts:  https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phyl1/arch/arm64/boot/dts/freescale/imx8mp-phyflex-libra-rdk.dts#L126

7.14 55

7.14.1 {P$H5 Gstreamer

AONTSOLT, BSP 283 T — ARG, BN /usr/share/qiphy/videos/ . AILAREFIDAN iy Z —JH I 1L
R

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/qtphy/videos/caminandes 3 1lamigos 720p_vp9.webm J

. EZ%‘Z

target:~$ gst-launch-1.0 -v filesrc location=/usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm !, ’

—decodebin name=decoder decoder. ! videoconvert ! waylandsink

. gz%‘l

[target:~$ gst-play-1.0 /usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm --videosink waylandsink ]

7.15 §iR

The phyFLEX Libra supports up to 3 different display outputs. The following table shows the required
extensions and devicetree overlays for the different interfaces. For the alpha release, we have included overlays
for two different LVDS displays. These displays are edt,etm11010g3dra or powertip, ph128800t006-zhc0l. The
name can be found on the back of the display.

ik
Currently only LVDSO0 (onboard LVDS) is supported

#=O  ¥TRIR & & # overlay

LVDSO phyFLEX imx8mp-libra-rdk-fpsc-lvds-etml1010g3dra.dtbo imx8mp-libra-rdk-fpsc-lvds-
Libra ph128800t006-zhc01.dtbo

ik

o TEMEP Weston #i i}, T PR 40k s A DAL .
« LVDSO (PEB-AV-10) and LVDS1 (onboard) can not be used at the same time.

The default interface is LVDS0 (onboard LVDS).

ik

The current display driver limits the pixel clock for a display connected to LVDS to 74.25 MHz (or a
divider of it). If this does not fit your display requirements, please contact Support for further help.
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7.15.1 Weston fit&

In order to get an output from Weston on the correct display, it still needs to be configured correctly. This
will be done at /etc/xdg/weston/weston.ini.

g — R REE
In our BSP, the default Weston output is set to LVDS-1 (onboard LVDS).

[output]
name=LVDS-1
mode=preferred

7.15.2 Qt Demo

{#f1] phytec-qtedemo-inage Iif, Weston £ERZNN . A8 Q6 DEMO RBEF4 “atphy”, A1
DB A T 7SI

[target:~$ systemctl stop gtphy ]

o BHPIHU Demo, iz T:

[target:~$ systemctl start qtphy ]

o T2 Demo [ HBEBY, izt

[target:~$ systemctl disable qtphy ]

o THM Demo W HBIED, a7

[target:~$ systemctl enable qtphy ]

o Weston A DAl PAR =045 ok :

[target:~$ systemctl stop weston }

=%k
TE K] Weston Z Hi, WZisE XA Qt Demo,

7.15.3 {iiEsl

W LCD ##e%] PHYTEC J¥Jct, wPAid Linux WAZHY sysfs 32 HEEHIHLE. R4 Bra i
FGBEAE W] ATE SR /sys /class /backlight Hr4R 31 o TEBUR Y. SCH I 1) 05 A B oT AR 75«

ik
—S B 2 WORITT K HUFE /sys/class/backlight L2480l Ebll: backlightO £l backlight1

o Biltn, PR SEERS] (max_brightness), #HRAT:

[target:~$ cat /sys/class/backlight/backlight/max _brightness J

HRA S ETEE R 0 ] <max_ brightness>,
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o BORBCYRISE RS, WA

[target:~$ cat /sys/class/backlight/backlight/brightness

o HAIfF brightness A HMSEE :

[target:~$ echo 0 > /sys/class/backlight/backlight/brightness

Bian, KHES
A XA XMH M X, # 2 W https://www.kernel.org/doc/Documentation/ABI /stable/

sysfs-class-backlight,

Device tree description of LVDS-0 can be found here: https://github.com/phytec/linux-phytec-imx/tree/
v6.12.49-2.2.0-phy/arch /arm64 /boot /dts/freescale /imx8mp-phyflex-libra-rdk.dts# 1253

7.16 GPU

The i.MX 8M Plus has a Vivante GC7000UL GPU.
The phytec-qt6demo-image has glmark2 as a GPU benchmark built in. To run the benchmark, execute:

[target:~$ glmark2-es2-wayland

ik

For this benchmark to run properly, weston needs to be started successfully. For this display overlays
might need to be loaded.

By default the benchmark is executed in 800x600 windowed mode. The benchmark can also be executed in
fullscreen mode with the --fullscreen flag. Alternatively with the --off-screen flag the benchmark will
not be shown on display.

7.17 HFEEE

7.17.1 CPU #Z=iDMAEIATD

i.MX 8M Plus SoC ") CPU fEfETREEHH R M L. X TAEATE CPU fy&BEfem & Jr. 18
TR AR SIS ERARIEEE” (DVFS), i.MX 8M Plus BSP 3Z#f DVFS Ijfg. Linux W%
PO T4 DVFS fE4L, AR~ CPU U BEE f/ N RIFUR Al AN BEHAGZ AT governor. AR
1y 1MX 8 8IS SRR ILMOR R4

IV

R DVFS S84~ CPU oL fit THIRE, H—4 CPU ZLARE S X P H AL CPU
Lo L, By CPU LIRAIZMFER DVES &, G205 DVES R EZARTRER .

o BORBUGEREINE, WA

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling available frequencies

fi4n i MX 8MPlus CPU, i [ik%) 1.6 GHz, MZ5HRRHE
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[1200000 1600000 ]

o R RTAIREA

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling cur_freq ]

governor ZHRIGE AN H AR H S FX LR P —4.
o FIHPTA AR governor, (EAIPAT Ar 4

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling available governors ]
g
[conservative ondemand userspace powersave performance schedutil ]

« conservative governor 55 ondemand governor JEFALL. H2BHITNEIARE, B W (RS )
CPU #JZ, MiAetr CPU A AEfa 7 2k i) ik [ Bk 3] ds O

« ondemand (ERIA) MHIEYUHI RS FRLEA AER CPU BLUHIRZ [MIYHR. 24 RE BB RHE (I,
ERAPER CPU LR,

+ powersave IGZIEFERARN CPU O,
« performance (A3 E ) CPU LR,

o userspace FL¥FLA root S {imdT g M U A R BCEAR E SR (BIAN, BN 1600000) . Fi
A

o HAEIMEIY governor, THHIA:

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]

N EN SR

[ondemand ]

o JHLE]H—~ governor (&1, userspace) W[ PAMEIT DA N R 5 :

[target:~$ echo userspace > /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]

o BUEARNT DABCE SR :

[target:~$ echo 1600000 > /sys/devices/system/cpu/cpud/cpufreq/scaling setspeed ]

H K governor WHETEAIME ., W24 Linux WA E R Linux NAZSCRY, #4424 Documentation/
admin-guide/pm/cpufreq.rst .
7.17.2 CPU &L EH

% 1.MX 8M Plus SoC ith i ] DAE Z AN FEsAZ.O . B, 1% i MX 8M Plus B4 4 4~ ARM #.0>, AJDA
TEIBATHS ER AT S 5 P

o WEBERGTHIA W HNEL, WHIAT

[target:~$ ls /sys/devices/system/cpu -1 ]

o XKFEIN, Bilhn:
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{cpuo cpul cpu2 cpu3 cpufreq
[...]

X RGA WAL BOATEILT, R TR OERBOE N, ATRAS SRR R fE -

o BERMEEAZ, T

[target:~$ echo 0 > /sys/devices/system/cpu/cpu3/online

TENHIN, BB

[[ 110.505012] psci: CPU3 killed

AL E KM, I HAgt b AP HAL A .
o WERTLAGEA] top fiy B H LRI HERE Y ETEAR G -

[target:~$ htop

o WEFEAML, HiT:

[target:~$ echo 1 > /sys/devices/system/cpu/cpu3/online

7.18 ETR

7.18.1 U-Boot

Z A U-Boot Hriii BEFE I ANEBAE . BUAE, U-Boot S TR CHLINEE, PARS 1AL Bhid AR il 1o 3.

FRALELE RS AZ P R — 2L
i i AR R R /R Bl H A iR

[CPU: Industrial temperature grade (-40C to 105C) at 33C

7.18.2 %

Linux WAZIER T RAEPLIIRE, BERSHENLE R (SoC) ELEE, Pk CPU M, 4 W5, T HC A B B e s

DIEE, HAERIRIIEN T ZH RS (https://www.kernel.org/doc/Documentation/thermal /sysfs-api.txt)

AATHA T AAAE 1. MX 8M Plus SoC -5 EHHEBIAE APT. 1 MX 8 HA T SoC 1Py HHE {22

o
o FTEEE T APAZE 15 FR B B

[target:~$ cat /sys/class/thermal/thermal zone0/temp

o B, PRIFARE:

[49000

J

imx_thermal WRZIKEHN TPl A . XMl iRk GE CPU ZUS AR A BT 322800 Tl iR

HIRE VR o

[N |-
#igh (%4) 85°C 95°C
JeE (£HL)  90°C 100°C
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(BB N sysfs XJe /sys/class/thermal/thermal zone0/)

PRI AZ: FAVAE B 68 Y e i R i e I St 2N At . P9 AZ R RT I IABOR. (R thermal governor)
135 Step Wise, Fair Share, Bang Bang #l Userspace., BSP H{#i F i) BRIA SIS /2 Step Wise, U sysfs
S temp H) SoC REAE ST trip_point_0 , W CPU BiR s & AL CPU M. 24 SoC JREM
trip_point_0 PATHEF, BRIREBE AR o

ik
AT HATLERE TARRESFH) CPU, [N Vil A& sl i SE b T BE S B[ .

7.19 &%

PHYTEC i.MX 8M Plus Bt & —MECFE 1M, 2R HERN Y EEIT Ak, &I 1M7E U-Boot HER
IEZ, ERTECY 60 £ L, RIGEER YN RS, BITMEC LIz, Linux NAZIKE)
FEFFERIR TN, HEREA BB E] . ATRHEREA G systemd 7£ Linux HEEARTTM, PABEGR RS
HE A E A A O

7.19.1 Systemd thiyE 19K H

Systemd MRAS 183 P4 S HF R T 14 .
o THMAEIIM R, FEEN S HEBUORACE /ete/systemd/ HEY U system.conf S

RuntimeWatchdogSec=60s
RebootWatchdogSec=10min

RuntimeWatchdogSec defines the timeout value of the watchdog, while Reboot WatchdogSec defines the time-
out when the system is rebooted. For more detailed information about hardware watchdogs under systemd
can be found at http://Opointer.de/blog/projects/watchdog.html. The changes will take effect after a reboot
or run:

[target:~$ systemctl daemon-reload ]

7.20 Power Key

The X__ONOFF pin connected to the ON/OFF button can be pressed long (for 5 seconds) to trigger Power
OFF without SW intervention or used to wake up the system out of suspend. With the snvs_pwrkey
driver, the KEY_ POWER event is also reported to userspace when the button is pressed. On default,
systemd is configured to ignore such events. The function of Power OFF without SW intervention is not
configured. Triggering a power off with systemd when pushing the ON/OFF button can be configured under
/usr/lib/systemd/logind.conf.d/00-systemd-conf-imx.conf and set using:

[HandlePowerKey=poweroff ]

To use the changes, reboot or restart the logind service.

[systemctl restart systemd-logind ]

By default, ON/OFF button is configured to emit the KEY_ POWER event code when short-pressed. This
behavior can be verified using the evtest tool, which is included in our BSP:
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target:~$ evtest /dev/input/by-path/platform-30370000.snvs:snvs-powerkey-event
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x0 product 0x0 version 0x0
Input device name: "30370000.snvs:snvs-powerkey"
Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV_KEY)
Event code 116 (KEY POWER)

Properties:

Testing ... (interrupt to exit)

Event: time 1762862749.414004, type 1 (EV_KEY), code 116 (KEY POWER), value 1
Event: time 1762862749.414004, -------------- SYN REPORT ------------

Event: time 1762862749.542006, type 1 (EV_KEY), code 116 (KEY_POWER), value 0
Event: time 1762862749.542006, -------------- SYN REPORT ------------

However, it is possible to reassign the short-press event by modifying the device-tree and changing the default
linux, keycode property of the snvs_pwrkey node:

&snvs pwrkey {
linux, keycode = <KEY SLEEP>;
1}8

In this example, the ON/OFF button is assigned KEY SLEEP code, and pressing the button will now put
the board into sleep mode by default.

All valid key codes are defined in the include/uapi/linux/input-event-codes.h file part of the Linux kernel.
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phyFLEX-i.MX 8M Plus FPSC BSP Manual Doc-rev.: imx95-alphal-366-gad4ad94

7.22.1 7 uBoot thiEH fuse BY{E

45T AP P AEL G shadow 2F{PRREERR fuse 27770, SVTFEMAFHLAL, THOIRIA T Asti5E:
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0 ]

7.22.2 7 Linux fpiEH fuse {H

i) Linux ) fuse 925, NXP #2447 NVMEM_IMX_OCOTP #ide. Frh NAEBLUTY shadow 2717
R fuse NZAATPAIEAT sysfs 1517) -

[target:~$ hexdump /sys/devices/platform/soc@0/30000000.bus/30350000.efuse/imx-ocotp®/nvmem
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