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TRER T SAFMARAER BSP:

&EH BSP BSP £#ZB!  Yocto Version BSP A% HHE] BSP IRZ
BSP-Yocto-NXP-i. MX8MP- JINEE Walnascar 2026 g3 In Development
PD26.1.1

ATFWHEFEER BSP W Ed, HmiFAES, HAR WM f phyVIP-LMX 8M Plus Vision
Integration Platform R 0. AFMEOTEWMMN R AR IFHNZ . u-boot Bif% . ARF MO EFHELE
PC(Linux #ER%) FIATHIFES -

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.
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CHAPTER 1

1 PHYTEC x4

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 PHYTEC System-on-Module 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 T:JJi}
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.

B T ixX LEARE T AN AR B 2 Ab, PHYTEC iR fF 424507 W A8 Sad 0. W I U8 W AN B R ] o 3 28 SR
A EL AR LB AT A XAt . R e ER o] PAEFR AT 72 W 1Y https://www.phytec.eu/en/produkte/

embedded-vision /phyvip-vision-integration- platform-imx-8m-plus/#downloads F k3.
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1.1 1.1 ZTHMEHF

TEFRATHF T L, @A AEHE T BSP jiids BSP-Yocto-NXP-i.MX8MP-PD26.1.1 {fiif Machine J
%t EY) Article Numbers (7= 2-5) 0 % 171

MR EAE “Supported Machines” —#:163 T 45 EH) Machine Name , 50 DA %E % machine 1] /Y
Article Numbers DA &f{E B fakadtiig . @ gm0 Article Numbers , %0 DU Machine
Name FNEHASS, (GEFEER Article Numbers . M7E, BNz Bn @R e 47 Machine
Name

1.1.1 1.1.1  phyVIP-i.MX 8M Plus Components

X8 Expansion board
connector

X13 Expansion
board connector

X6 MIPI-CSI1 X8 UART Debug X7 MIPI-CSI2

K 2: phyVIP (Hailo) Components (bottom)

K 1: phyVIP (Hailo) Components (top)

1 PHYTEC 3#4 4
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U40 NXP Ara240

S1Boot Switch X8 Expansion board
connector

X12 Boot-Mode
connector

X1 FPSC module
U14 WLAN/Bluetooth

U29TPM
« b 3 ) =~
- : ;
: H == Lo X11 Micro SD Card
k X13 Expansion » 4
; o —m-5
X6 MIPI-CSI

X8 UART Debug X7 MIPI-CSI2

K 4: phyVIP (Kinara) Components (bot-
tom)

A 3: phyVIP (Kinara) Components (top)

X14USB2Type-A X2 USB1 Type-C

X9 Ethernet

e X1 Power In

X3 Expansion board
connector

X10 Micro-HDMI

X4 Expansion board
connector

X11CAN1/CAN 2

X12RS485

i ::::u::| Kl 6: phyVIP PEB-B-006 expansion board

Components (bottom)
Kl 5: phyVIP PEB-B-006 expansion board

Components (top)

1 PHYTEC 3#4
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CHAPTER 2

2 FrafEH

The phyVIP-i.MX 8M Plus Vision Integration Platform is shipped with a pre-flashed SD card. It
contains the phytec-vision-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 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-PD26.1.1/
—images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.1/
—1images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz

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
flash device.



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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2.2 2.2 KBH|WEBA SD F

e

LA SD REshat, WAEYNA Linux PC LR root AR, TEREFELEG B INGIF /N0 Priskie s
R SO A ST IR L BB, i BB ER AN S AT — 2 B A !

PR RAI A TR S8 BB R, B, FIRESERRECYRITTE PC LRS!

2.2.1 221 FREBBDIRS

ZAIH SD FF3h#, HeEkE| PC L& SD RIWAIEM B &L, R RRF SR § 2] SD R hf,
THHIBAT R X

LK T HBUE B 4R, R IR SD RIFIRAT:

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

3. MBI, DASRIBCE AN PR B AR, X2 SD RIBLE AR (R SD R ksik,
DB R A A4 BRI LA 70 X o

4N TR EI R A A AR R AR, AT S sudo dmesg. TR AIREIUATH, BV IZE
RER B £ PR, Il /dev/sde B /dev/mmeblke (EARBUTHIIRSLE).

B, Rl EIEALAR R, Bl GNOME Disks 8 KDE Partition Manager 33| IEHAH% 45 -

IO 253 T IEFR) a2 58, B /dev/sde, 12 SD K&K LI, TN CHBIHH > XAy H
B, TR B B N T BT IR SRR (B0 /dev/sdel), EAfilZ SD RiYsrIX. —2E Linux
KATHAGAER B IAN & A BB X B AZHT, W EEX L X, DU bR .

HIF A X ALK, 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 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 ]

LA - WIC Hifbg 5% SD F:

[host:~$ bmaptool copy phytec-vision-image-imx8mp-phyflex-phyvip-1?(.rootfs).wic?(.xz) /dev/<your device> ]

¥ <your device> BRI N HIFRBIR) SD RIRSLFR, IR U <IMAGENAME>-<MACHINE>.wic.bmap
5 WIC Befg KA —ike, PAE bmaptool FIAMFLERTFLEFG A, WL TR 2iBkid .

2 FHAER 8


https://apps.gnome.org/en/DiskUtility/
https://apps.kde.org/partitionmanager/
https://github.com/yoctoproject/bmaptool
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i

bmaptool {45 SD K _EEBREIRIAER XK. XEWREETAFERE, ZHISARIH U-Boot Ef
AR Bl REIIR AT o

2.2.3 2.2.3 {#H partup
# ] partup 45 SD K HE— A b

[host:~$ sudo partup install phytec-vision-image-imx8mp-phyflex-phyvip-1?(.rootfs).partup /dev/<your device> ]

i PRAE <your_device> ¥l Bz MR BB #4475 -
KT partup BYHE—B MU, HSFH 15050

i)

i resize2fs HiAR 1.46.6 R HRAH PC R4 (40 Ubuntu 22.04) FEHEHEETE Mickledore PA K
JiH9 yocto NUA QIR partup BRPEEL. AR resizefs BiHH T IRAZEIUTT SEOAALEIE. £
FHEM(E S, THZH release notes

ik
partup HA KRR eMMC user IS RHE KIS DhAE, FATFLHER) partup F2)F o xS RE#E R U-Boot
PG, X g bmaptool TR TCIESE AT — i, WIHT—&B7 Brid2lH) .

partup A T HMBES THR—DFEMEZ, Bl ARLE MMC FFrE# 5, unfhnl DLEES A
eMMChboot 431X, JEFEEH HAthay2 .

224 224 {EH dd

TEHIZIA SD RAHEEE X5, B PARS SD K.

~J§£HYTEC ;3SP SRR (AT RS R *owic), Mo —2MA SR 5B (a9
B4k *wic.xz).

W5 ) RIEGEE (Fwic), WL F @4

host:~$ sudo dd if=phytec-vision-image-imx8mp-phyflex-phyvip-1?(.rootfs).wic of=/dev/<your device> bs=1Mk
—conv=fsync status=progress

NHEEG ARG R (Fwicxz), WHAL T4

host:~$ xzcat phytec-vision-image-imx8mp-phyflex-phyvip-1?(.rootfs).wic.xz | sudo dd of=/dev/<your device>
—bs=1M conv=fsync status=progress

FRUCH GRS <your_device> Brffly 2 Btk I i # 44 FK -

SR conv=Fsync FRGIFE dd R[] 2 FIX A #EAT syne #4E. XHLRITA BERIERC B A SD R, Mi%Aa1E
{APEIERATAENATH . S50 status=progress K] HIH (5 EL .

2 FHAER 9


https://partup.readthedocs.io/en/latest/
https://e2fsprogs.sourceforge.net/e2fsprogs-release.html#1.47.0
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2.3 23 HAXBsh
o M SD -RJE3l, bootmode switch (51) FERBE NIV E

« A SD R

o Connect the target and the host with USB to TTL serial adapter (1.8V) on (X8) debug UART
port

o WITRAGEE

2 FHI&EA 10



CHAPTER 3

3 4mi¥ 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 3.1 EXiEE

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

3.2 3.2 7T&; 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:

11


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-phyvip-1 ./phyLinux init -p imx8mp -r BSP-

—Yocto-NXP-1i.MX8MP-PD26.1.1

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 3.2.1 FFiaiaiE

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-vision-image

( ik

3 #Ri¥ BSP

12
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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

55— UM RRAEBLACHY Tntel Core i7 AbBRSS FRLZIME 40 40bh. JESERIHIHERT B T AU i
T, KRS 3 4h4.

3.2.2 3.2.2 BSP 1%

Jii A i Bitbake /E B BLRARIAE ~/yocto/build/deploy*/images/<machine> . HIANPA T4/ imxSmp-
phyflex-phyvip-1 machine 4 B g SC4:

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-phyvip*.dtb: Kernel device tree file
imx8mp-phyflex-phyvip*.dtbo: Kernel device tree overlay files
phytec-vision-image*.tar.gz: Root file system
phytec-vision-image*.rootfs.wic.xz: compressed SD card image

*.scr.uimg: compiled bootscripts

3 #Ri¥ BSP 13
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CHAPTER 4

4 REHRERS

4.1 4.1 pEFHERFRE (S1)

TS
Hardware revision baseboard: 1631.1 (Hailo), 1645.0 (Kinara)

The phyVIP features a boot switch with a single port to select the phyFLEX-i.MX 8M Plus FPSC Gamma
default bootsource.

eMMC
& 1: Boot from onboard e MMC
SD card
2k

The phyVIP-i.MX 8M Plus additionally features a connector (X72) which can be utilized to select
additional bootsources. For more information please refer to Hardware Manual and Schematics or contact
PHYTEC support.

15



phyVIP-i.MX 8M Plus BSP Manual DRAFT Doc-rev.: imx95-alphal-422-g3143980

ON

& 2: Boot from external SD card

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 4.2 Flash ee MMC

R T ORRESCRY I — ECE R M, RIRCRRCE L T TFTP k448 Irf s (W bprs)) &Rukse il
FNERINW fsrv/titp Hk. WEREEAHITIRE, EREBRKEICEHEGNHSR. A XufiE TFTP
MRS58 F H i, 52 0L Setup Network Host

4.2.1 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.

4.2.1.1 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.

S
T A I S RIG EHLL BRI TE R Setup Network Host

HH LB SRS

host:~$ 1ls /srv/tftp
phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz
phytec-vision-image-imx8mp-phyflex-phyvip-1.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-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.* root@192.168.3.11:/tmp &&,
—ssh root@192.168.3.11 "bmaptool copy /tmp/phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz /dev/
—mmcblk2"

4 RERRERG 16
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4.2.1.2 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-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.* /tmp &&
— bmaptool copy /tmp/phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz /dev/mmcblk2

4.2.1.3 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-phyvip-1.rootfs.wic.xz

T R R B 1 2 B A
« {fifj DHCP

u-boot=> dhcp phytec-headless-image-imx8mp-phyflex-phyvip-1.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-phyvip-1.rootfs.wic'.
Load address: 0x40480000

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

done

Bytes transferred = 911842304 (36599c00 hex)

4 RERRERG 17
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o EHEA TP il (W2JEi 'S serverip Fl ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-imx8mp-phyflex-phyvip-1.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-phyvip-1.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 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.
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4.2.3 4.2.3 Flash e MMC from USB stick

4.2.3.1 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-vision-image-imx8mp-phyflex-phyvip-
1.|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-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz
phytec-vision-image-imx8mp-phyflex-phyvip-1.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-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz /dev/mmcblk2

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

415525
FEMZ |, BEFEECR:bootmode switch (S1) W& H eMMC,

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

IV

AP BRAE GBS /NT 1GB BF LT 2T, BATER A OPTEE J5, Bootloader Hal AifY
RAM K/MAIR, SRR 1GB H§E

These steps will show how to update the e MMC via a USB device. Configure the bootmode switch (51) 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.

FEEB M USB &£ n# s RAM

u-boot=> usb start

starting USB...

USBO: USB EHCI 1.00

scanning bus @ for devices... 2 USB Device(s) found

(85 R 70)

4 RERRERG 19



phyVIP-i.MX 8M Plus BSP Manual DRAFT Doc-rev.: imx95-alphal-422-g3143980

(B D)
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 0x58000000 phytec-headless-image-imx8mp-phyflex-phyvip-1.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

424 4.2.4 Flash ee 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 ext) Root Filesystem.

wF, [ partup S SD &, il Getting Started F ATk, EFEET{#EH SD K& AE.

4.2.4.1 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 W#TE SD R EUFRY partup f0; WIC Bifg 30ff:

target:~$ 1s
phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.partup
phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz
phytec-vision-image-imx8mp-phyflex-phyvip-1.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-vision-image-imx8mp-phyflex-phyvip-1.rootfs.partup /dev/mmcblk2 ]

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

ik
74, WA PAfEA bmaptool TH:
[target:~$ bmaptool copy phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.wic.xz /dev/mmcblk2 ]

YRR, AEMUH braptool SEEH, LRGN KIFR LM MMC (KA B

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.

4.2.4.2 Flash ee 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 KM HMBGRER SD R, HAlE A EXT4 #1058 =0 1K. £ WIC 12 (U phytec-
vision-image.rootfs.wic) & #HlFi% 41X,

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-phyvip-1.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
|

o Flash your WIC image (for example phytec-vision-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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CHAPTER D

5 F&

51 5.1 MITmiFES

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

5.1.2 5.1.2 3xXHy 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-vision-image # or another image

TES i), SDK 23 Al 7ELE build/deploy*/sdk.

23


https://www.yoctoproject.org/
https://github.com/phytec
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.1/sdk/ampliphy-vendor/
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5.1.3 5.1.3 %% SDK
o WEIEHIRRHT %% SDK:

-

host:~$ chmod +x phytec-ampliphy-vendor-glibc-x86 64-phytec-vision-image-cortexa53-crypto-toolchain-5.
—2.4.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-vision-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 5.1.4 {#EfH 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

5.15 5.1.5 REMEIH

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 5.2 BI4Ri¥ U-Boot

5.2.1 5.2.1 ZREE{TE
o #KHL U-Boot JEACHS:

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

o TRBUEHY U-Boot tag, TR EAFRNIN release notes, FPATEXHAZEF]: release notes
o MHAHE Y tag FRN v2025.04-2.2.0-phy
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-phy

o BEGIRIFE:

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

5.2.2 5.2.2 FRENFRFERY =3 HI30 8
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

WREE LM Yocto Zwid T AT BSP, & PAYE yocto TR H sEH KL bl31-imx8mp.bin, tee.bin Fl
Ipddr4_*.bin: BSP Images

B F R A PALfE X B N # X 4 https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX8MP /BSP-Yocto-NXP-i. MX8MP-PD26.1.1/images/ampliphy-vendor /imx8mp-phyflex-phyvip-1/
imx-boot-tools/

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

5.2.3 5.2.3 %RiF bootloader

o ##i¥ flash.bin (imx-boot):

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

5.2.4 5.2.4 % bootloader 1EEZHhiF &
flash.bin SCPFATAE w-boot phytec-ims/ HATHRE], BUER DTS . TR A R it

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



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.1/images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/imx-boot-tools/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.1/images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/imx-boot-tools/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.1/images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/imx-boot-tools/
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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 5.3 HIM%miFAE

W% 5 R—RIT 87 FIT §i%rh. U-Boot CURFLE MREWS N FIT HEIF5 S H P EEHNE.
I, WESBUATTEAE FIT &G4,
5.3.1 5.3.1 EEHFEKD

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

o MRAFFEIFREEN N v6.12.49-2.2.0-phy
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-phy

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 5.3.2 RiFNZ
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 BHBU]PAYE ~/linux-phytec-imx/arch/arm64/boot/Image.gz £
o dtb XA PAFE ~/linux-phytec-imx/arch/arm64/boot /dts/freescale/imx8mp-phyflex-phyvip.dtb %3]
o T (EH) MIFRAMA -overlay U, HFRETT

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

or, to build a specific dtb (e.g. imx8mp-phyflex-phyvip.dtb):

[host:~/linux-phytec-imx$ make freescale/imx8mp-phyflex-phyvip.dtb J
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Ik

SR AEEI AT Hide i -

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
BPREAE ARG L2 T "libyaml-dev” 41

[host:~$ sudo apt install libyaml-dev J

5.3.3 5.3.3 BRZITER FIT &

LA R R N AL, R — 4 image tree source (its) SCfF. IR KM Yocto 4iF T
AT BSP, AT PAM ML AL 4 2 i H AR I its SCfF: BSP Images BUE AT DATE X BL T #0% 3¢
4 https://download.phytec.de/Software/Linux/BSP—Yocto—i.MXSMP/BSP—Yocto— NXP-i. MX8MP-PD26.
1.1/images/ampliphy-vendor/imx8mp-phyflex-phyvip-1/

K.its SUPFR M A7 TAEH ), QU8 MR ARETRAEER:, IO mkimage QI#ERA N fitlmage,

‘host:~/1inux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .

& ln -s arch/armé64/boot/Image.gz linux.bin
&& mkimage -f fitImage-its*.its fitImage

5.3.4 5.3.4 Copy FIT image and kernel modules to SD card
FIT g LA S A% module W] RARI AR 730 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

54 5.4 EHPEES

N T HE bootloader AT KM LIS FMLSS, T E LTI FEIF R EHLE, A2 L2 AL B
TFTP. NFS Hl DHCP Jl¢55 . JAzhPAKM BT TR

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

541541 TFTP RRiEE
o W, QE—AHISRAE TETP 30

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

o INERFIERY BSP BB HIFILH S, LR other Xt titp H kb i) BTy SO BAT BEBUR
B, A MRF TR T A5 1) I 2830«

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

o URTEECHAN B O E MRS TP Hudik. PHYTEC FF &MU ERIA TP Hik2 192.168.3.11, T DA
P EHLHLHE S BN 192.168.3.10, M N 255.255.255.0

[host:~$ ip addr show <network-interface> ]
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Ff <network-interface> P 1% 3 B A M) N 24545 11 . Z80] DA 3 A 48 1 ) 46452 10 0k s 7R ir g ml
TR L5 HZ 1

o REIERMA G AT A

[inet 192.168.3.10/24 brd 192.168.3.255 J

o AgHEkgnHE /etc/default/tftpd-hpa 3Cf::

# /etc/default/tftpd-hpa

TFTP_USERNAME="tftp"
TFTP_DIRECTORY="/srv/tftp"
TFTP_ADDRESS=":69"
TFTP_OPTIONS="-s -c"

« Xf TFTP_DIRECTORY #& & NER TFTP 45454 H ok
« ¥ TFTP_ADDRESS & # % TFTP k55 HiWriy A4k (I E 4 0.0.0.0:69 PANEWT 69 i 1 E A

IP).
o E TFTP_OPTIONS, PATNfir4- 57 nl e & eI -
[host:~$ man tftpd ]

o FHTRBIASS DALY T C S R

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

PUAE LT B A DA 90 g 11 34 352 B 50 0L FRATTIE TR BAETF KAz 4T TETP AR5 09 EALZ (8] 2 7 0 2%
., TFTP RE480 1P Hihk Vi B 192.168.3.10, TRIH#IK 255.255.255.0,

5.4.1.1 NFS REFXE
o Ql#—A NFS Hat:

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

e Temporarily export the nfs directory: The NF'S 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 -o 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 ]

5.4.1.1.1 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) }

o HUFE NFS % #5875 BRI IEEL /etc/exportfs SO
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[host:~$ sudo exportfs -ra ]

5.4.1.2 DHCP [R&EixE

o D7EE4RME /etc/kea/kea-dhep4. conf S0 DANER TR, P <network-interface> #idfh >y FH
KA A4 FR:

{
"Dhcpd": {
"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" ]
+
"lease-database": {
"type": "memfile",
"persist": true,
"name": "/tmp/dhcp4.leases"
1
"valid-lifetime": 28800,
"subnetd4": [{
"id": 1,
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool"™: "192.168.3.1 - 192.168.3.255" }
I
H
}
}
.
B

TERVE PG NG, FX RS IEAL A B MEER . N T2, AR M, Fst
interfaces P B 1EIIHE EiZ M4 o

o IYE DHCP JR4-FZEE i /etc/kea/kea-dhcpd. conf {4

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

L Ezh /B T, AR kea-dhepd FEE PR E I N 25452 ORAETEBIRAS, kea-dhepd-server A JLik)H
gl LT RAEERE 1 5 E Bh s B 5% 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.
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5.5 5.5 MPERBHINZ

MM ZE R E E TETP AR &, il NFS BRI RS . {5 bootloader 5% M F)
SN JE BB N 2

5.5.1 5.5.1 F#HEH LHBEMEBIHNHREK
o PN fitimage & Hil |G titp HRH:

[host:~$ cp fitImage /srv/tftp

o FEEZIMAZ G titp H

[host:~$ cp net _boot fit.scr.uimg /srv/tftp/

o Tt other IR} tftp H R B ITA SCIFRASEPUR , 5 NWPRFICIEMIT B AR EAT:

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

o FHRSCIFRGRERIER NFS H %

[host:~$ sudo tar -xvzf phytec-vision-image-imx8mp-phyflex-phyvip-1.rootfs.tar.gz -C /srv/nfs

ik
TR sudo $ATANS, PARRBIARSCIE ARG SCIRR BT TR AR -

5.5.2 5.5.2 FRIRLHMERE
MR H E T AR R PARKMECE , Ei I AR LB TEAE . Network Environment Customization

5.5.3 5.5.3 MFREE
o PEHEMUFBNE] U-boot, AT R EEE5 .
BN S8, iEiafT

u-boot=> setenv boot targets ethernet
u-boot=> bootflow scan -1lb

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

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

u-boot=> env save
.

To use DHCP for booting from a network:

-
u-boot=> env set ip dyn true

u-boot=> env save

o When not using DHCP (ip_dyn set to false), which is the default for our NXP BSPs, U-Boot needs
ipaddr, serverip and nfs_eth dev to be set. nfs_eth dev describes the name of the ethernet interface
in Linux before any renaming to the endx naming scheme is applied. By default this should be set to
the SoM Ethernet in the board environment. If values different from the PHYTEC provided defaults
are desired, these variables can be set in the U-Boot environment:
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-boot=> env set ipaddr <xXxx.XXX.XXX.XXX>
-boot=> env set serverip <xXX.XXX.XXX.XXX>
-boot=> env set nfs eth dev eth<x>

-boot=> env save

Cc C C C

5.6 5.6 3XEY BSP HF A9 4

5.6.1 5.6.1 7 release BWFEXPRE

X2 release manifest X2 N T Yocto BSP W R A . EAIASHE phyLinux #4532 iR,
TS 7DD o SRS

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

S RIAIE—A BSP, FTFIREM4FIRA (BSP-Yocto-NXP-i. MX8MP-PD26.1.1 ) W HiF kR4, M
TR, FEBSCHRIE AT repo sync XeMFRATTH Git £ 2 dhir BUUT A S8 7 58 i :

[host:~$ repo sync J

5.6.2 5.6.2 BIEAMMAFFLPRE

RRF 2 A1 AR B FF A AR AT DA X A A 20 ) o TEATRA R @2, IR — A oA (BSP-Yocto-
NXP-i.MXSMP-PD26.1.1 ) ) PDXX.Y ¥FESmA, FHDA .y &RE:

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

5.7 5.7 FREUERFAEY Upstream % #F

TATE A Yocto 4332 (@ NXP &A1) ) manifest, fiifififf] upstream [ Linux fil U-Boot. iX
W] DA R E B ) upstream kernel/U-Boot,

ik
master 7337 ] manifest B T BT SORE . A2 B2 bug. FATXEMER master 7337,

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

5.8 5.8 Format SD card

R SD RFsI XN T TR S &I RS B P i WAL 55 o AT R AR Sl
REFGAGH /NG T BN root /FXFRAE. ZMM SD RIITIRE, WX RETEY e f)@d
—NFRE 5 K. B IUROR R T E T IS AL SD . i R k2 i Gparted.
5.8.1 5.8.1 Gparted

o 3RHL GParted:

[host:~$ sudo apt install gparted ]

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

o JE3) GParted:

[host:~$ sudo gparted

J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

848.81 MiB 2.81GiB

| ]
I ‘ Jdev/sde2 unallocated

unallocated [unallocated 4.00 MiB - -
Jdev/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 M unallocated 2.81GiB - —

0 operations pending

58.1.1 §RMXHRG

o

fifi il resize2fs U4 1.46.6 K ERARAM PC 24 (40 Ubuntu 22.04) FyEREEALE Mickledore PA K 8
I yocto HA_HAIEY partup B XA H A resize2fs il T EIANEITM F BV A RE . f
RHFEMER, BSH L] .

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

o MeFE extd MR SEHEERN:
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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 PUTEE] AR AR /) X HHF phytec-vision-image-imx8mp-phyflex-phyvip-1.wic 8518 & il 3| H

PHHRE:

WG

host:~$ sudo cp phytec-vision-image-imx8mp-phyflex-phyvip-1l.wic /mnt/ ; sync

host:~$ umount /mnt

58.1.2 GIBE=/DE

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

GParted Edit View Device Partition

B
I ‘ Jdev/sde2

848.81 MiB

unallocated [lunallocated
/dev/sde1 fat16 boot
/dev/sde2 ext4 root
unallocated [ unallocated

0 operations pending

Jdev/sde - GParted

Help

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

o MEREEORAURIEKER, A5 New”:

unallocated
2.81GiB

40.13 MiB
848.81 MiB

/dev/sde (3.71GiB)

24.87 MiB book, lba
0.00B
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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 FUAER] DAEERECHIY 4 IXIFFF phytec-vision-image-imx8mp-phyflex-phyvip-1.wic S5 HilF]H . &
JEHIEE -

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-vision-image-imx8mp-phyflex-phyvip-1l.wic /mnt/ ; sync
host:~$ umount /mnt

5.9 5.9 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 phyVIP-i.MX 8M Plus Vision Integration Platform
supports the following bootscripts:

mmc_boot fit
net_boot fit
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5.9.1 5.9.1 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 phyVIP-i.MX 8M Plus Vision Integration Platform, the default values are defined in the
U-Boot devicetree (e.g. arch/arm/dts/imx8mp-phyflex-phyvip-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.

5.10 5.10 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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5.10.1 5.10.1 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}

5.10.2 5.10.2 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

5.10.3 5.10.3 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

6 &EH (DT)

6.1 6.1 448
PATR SCAR TR A TR, R T IRA WA SRS AT ATE Linux kernel SCR{H#EF] (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 6.2 PHYTEC i.MX 8M Plus BSP 3 &HHES
PAUF#E U] T PHYTEC BlE T i.MX 8M Plus MAZ A A A 1 —SE KL

6.2.1 6.2.1 EERiLE
o Module.dtsi - LSRG LHAEZ DR ERESS, Flan PMIC fil 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 - MAERZ O ERM AT EEH: (Flan SPI N7 PEB-AV-10) (45 00K 5 /25 —Lk
Yife.
1E Linux W E ST, 0700 1.MX 8 SE-4 A £ SCF 7 DALE arch/arm64/boot/dts/freescale/ 3%,

6.2.2 6.2.2 E&H 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 i1t % 35 19 R AERL . overlay o 0] DAARHE S b 1 & AR A i 428 F >R a8 B8 2 40 0t
Do WA Overlay 5FAT Linux PIAZ G 1 b i) AU £ SC1— A BCFE - SCfF9% arch/arm64/boot/dts/
freescale/ H1,

imx8mp-phyflex-phyvip-1.conf 7] i} overlay {47
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imx8mp-phyflex-phyvip.dtb
imx8mp-phyflex-phyvip-peb-b-006.dtbo
imx8mp-phyflex-phyvip-temperature.dtbo
imx8mp-phyflex-vm01l6-csil.dtbo
imx8mp-phyflex-vmO1l6-csil-fpdlink-port0.
imx8mp-phyflex-vm016-csil-fpdlink-portl.
imx8mp-phyflex-vm01l6-csi2.dtbo
imx8mp-phyflex-vmO1l6-csi2-fpdlink-port0.
imx8mp-phyflex-vm016-csi2-fpdlink-portl.
imx8mp-phyflex-vm0l7-csil.dtbo
imx8mp-phyflex-vmO1l7-csil-fpdlink-port0.
imx8mp-phyflex-vm017-csil-fpdlink-portl.
imx8mp-phyflex-vm0l7-csi2.dtbo
imx8mp-phyflex-vmOl7-csi2-fpdlink-port0.
imx8mp-phyflex-vm01l7-csi2-fpdlink-portl.
imx8mp-phyflex-vm020-csil.dtbo
imx8mp-phyflex-vm020-csil-fpdlink-port0.
imx8mp-phyflex-vm020-csil-fpdlink-portl.
imx8mp-phyflex-vm020-csi2.dtbo
imx8mp-phyflex-vm020-csi2-fpdlink-port0.
imx8mp-phyflex-vm020-csi2-fpdlink-portl.
imx8mp-phyflex-vm024-csil.dtbo
imx8mp-phyflex-vm024-csi2.dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
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

A PATE Linux 5 U-Boot Ff5 FHLE overlay. overlay Jefe5 |2y MG . WRMBZ BIER. # TR

T3 B T2 i AR RETNC 7 ¥

6.2.2.1 Loading overlays
6.2.2.1.1 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-phyvip-overlayl.dtbo#conf-imx8mp-phyflex-phyvip-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-phyvip-overlayl.dtbo
u-boot=> printenv fit overlay conf
fit_overlay_conf=conf-imx8mp-phyflex-phyvip-overlayl.dtbo

u-boot=> boot

6.2.2.1.2 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-phyvip-overlayl.dtbo imx8mp-phyflex-phyvip-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-phyvip-overlayl.dtbo
u-boot=> printenv overlays
overlays=imx8mp-phyflex-phyvip-overlayl.dtbo

u-boot=> boot

6.2.3 6.2.3 7F Linux JMETEXH AR LAY U-boot MBS
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 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. .

6.2.4.1 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";

6 ix&H (DT)
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6.2.4.2 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 [

7 iFEAME

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 7.1 i.MX 8M Plus 5|iHIEH

¥ 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-phy/arch /arm64 /boot /dts/freescale /imx8mp-phyflex-fpsc-g-som.dtsi#L612

7.2 7.2 RS232/RS485

The FPSC Standard supports 3 UART units. On the phyVIP-i. MX 8M Plus, TTL level signals of UART3
(the standard console) are routed to a connector (X8).

o

The TTL level signals of (X8) are 1.8V compatible and not 3.3V tolerant. Please use a USB to TTL
serial adapter with 1.8V logic level only!

UART?2 interface is used for the onboard Bluetooth module and thus not available for external use.

UART1 interface is thus the only one brought out to phyVIP board connector (CONI) and can be used for
general purpose RS232 or RS485 communication.

ik

With the phyVIP default expansion board PEB-B-006, UART1 is connected to a RS-485 transceiver chip
capable of translating the UART1 signals to RS-485 differential signals available at the connector X72.

7.2.1 7.2.1 RS232
o PANZRMTEAAR 2 s 28 B 24 mir s

[target:~$ stty -a ]

o UART $ N RYECE ] A stty fird5ehl. Bilin:

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

o LA E echo Al cat, FPAMNREAMEE . 28]

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

[host:~$ cat /dev/ttyUSB2 ]

FHUFTEI 71237,
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7.2.2 7.2.2 RS485

77N

TERE VB LI, THICAAE S o 4% B 120 WCHRHR) 25 o L L

AT MR, EEE linux-serial-test, XA~ T H 2% RS485 #) IOCTL, A 1H &R EHR I -

[target:~$ linux-serial-test -p /dev/ttymxcl -b 115200 --rs485 0

A % linux-serial-test T H K HESHELZE S, WE AR linux-serial-test

linux-serial-test <= [ 3% ® ioctl, WATPAME T rs485conf Tk E .

ARATLAM PATF iy 2 S s 24 JiTC -

[target:~$ rs485conf /dev/ttymxcl

BRI LA I AR T 381 456 Bl e 0 -

[target:~$ rs485conf /dev/ttymxcl -h

)

Linux kernel R4 T i E C ARG IE A IOCTL: https://www.kernel.org/doc/Documentation /serial /

serial-rs485.txt

7.2.2.1 RS485 ¥WT
XTI, A% Ty s

RS485 Target 1

RS485 Target 2

TX+

TX+

TX-
RX+
RX-

TX-

RX+

RX-

GND

ik

GND

Note that TX+ corresponds to signal A and TX- corresponds to signal B.

WP A R AT DI RE

ST AIUTHER, AP foctls, W Ps:

target:~$ rs485conf /dev/ttymxcl -e 1 -r 0
target:~$ rs485conf /dev/ttymxcl
= Current configuration:

(ZF )

7 iRESME

49


https://github.com/cbrake/linux-serial-test
https://www.kernel.org/doc/Documentation/serial/serial-rs485.txt
https://www.kernel.org/doc/Documentation/serial/serial-rs485.txt

phyVIP-i.MX 8M Plus BSP Manual DRAFT Doc-rev.: imx95-alphal-422-g3143980

(¥ k1)
RS485 enabled: true
RTS on send: high
RTS after send: low
RTS delay before send: 0
RTS delay after send: 0

Receive during sending data: false
Bus termination enabled: false

IRJE T AR 2 ;A AR AR IR R AR, D53k anh

targetl:~$ cat /dev/ttymxcl
target2:~$ echo test > /dev/ttymxcl

BN % SAE targetl FAEF "test” FTEIH R, BB AV, 7F target2 [ AIEIAE targetl LIIR.
o, AR DA linux-serial-test T HEFT 4 :

targetl:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -t -i 8

/dev/ttymxcl: count for this session: rx=57330, tx=0, rx err=0
target2:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -r -0 5

/dev/ttymxcl: count for this session: rx=0, tx=57330, rx err=0

EMWRBIF, target] XS HEULES, target2 K2 & WHee. Bl AV . Hich:, JeRshislor, Ria
FERsh S BRI 8 B2, KHIHFHE b BN ik, U0 TR B L & g L L O R R4 — 2k, 72
JF 25 R 4T Bl 24 "count for this session” . ZEAREL, &0 DAMGEL A & 24 M WUR S AR sz I

A MRS target B target, (HULFDAME USB % RS485 #4iegf ibAT EHLEN H AR M. W] pei %
PRERE .

7.2.2.2 RS485 £WMT

X AXCTR, T R

RS485 Target 1 RS485 Target 2

TX+

TX-

RX+

RX-

TX+

TX-

RX+

RX-

GND

GND

PR h AR A5 I PO RE
XA TR, BT AFESE joctls, 4THFR:

target:~$ rs485conf /dev/ttymxcl -e 1 -r 1
target:~$ rs485conf /dev/ttymxcl

= Current configuration:

RS485 enabled: true

(8F)
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RTS on send:

RTS after send:

RTS delay before send:

RTS delay after send:
Receive during sending data:

high
low
0

0
true

Bus termination enabled: false

(e E1)

AT AET echo WA R IEA IR

A IEH T AE:

targetl:~$ cat /dev/ttymxcl

target2:~$ echo test > /dev/ttymxcl

BN AZSHE targetl FF "test” FTHIH R

R

o i

LRI DAY (5, FE target2 FAIAIFAE targetl EARIK.

FEREEWN TEFREIEE T, SBFEEM linux-serial-test T E.:

targetl:~$ linux-serial-test

/dev/ttymxcl: count for this session:
-s -e

target2:~$ linux-serial-test

/dev/ttymxcl: count for this session:

=8 =@

-f -p /dev/ttymxcl -b 115200 --rs485 0 -o 10 -i 15 -W 2

rx=114660, tx=118755, rx err=0
-f -p /dev/ttymxcl -b 115200 --rs485 0 -o 10 -i 15 -W 2

rx=118755, tx=114660, rx err=0

FEMORBIH, PIA HARBCAERE [ I Al M. EATRAE 15 BN EOTAE 10 FhpN Ak o 3005 o BRI
KR, DASERTA 2 i RASREHIL ] . IICAE LT R RS A H AR . RS AU INE S 0] DA
T R fré&” FEAR B W] AR 2 i A A i D@ A el

il USB %] RS485 #4a#E FALS B b2 8] 5 .

W-W 2 JEIORTRAb . SR JERETRHTE <A
Fﬁﬁ RIS BT An e B H AR e i, (B nT DAGE

Al REFR R 1 A A 7E 0L EIER TAE.

The device tree representation for

RS485 with default expansion board PEB-B-006:

//github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy /arch /arm64 /boot /dts/freescale/
imx8mp-phyflex-phyvip-peb-b-006.dtso#L170

7.3 7.3 Ethernet

phyVIP-i.MX 8M Plus provides two Ethernet interfaces. However, with the default expansion board PEB-

B-006, only one gigabit Ethernet interface is available.
Fr A # DA SR Bt — AR E R Linux %5355 1, A7 DAGE ] BSD BE#F 5 i 4. B M2 HCE

systemd-networkd ~F4P R AL PFH?QEI’JEEESC#FTU\T FF &AM /1ib/systemd/network/ HgH1#k3],

FAFE BSP H1 meta-ampliphy/recipes-core/systemd/systemd-conf H3gH,

IP addresses can be configured within

The default IP address and netmask for endl1 is:

https:

LA

* network files. The interfaces are configured to static IP as default.

[endl: 192.168.3.11/24

J

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

line:

[Address=192.l68.3.11/24

)

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-phy /arch/

arm64 /boot /dts/freescale /imx8mp-phyflex-fpsc-

g-som.dtsi#L94.
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7.3.1 7.3.1 MEERE
7.3.1.1 U-boot M4EIFIE
o ZHE bootloader HIATH DA 15 HE :

[u—boot=> printenv ipaddr serverip netmask ]

o TERFTHLKE N IP 192.168.3.10 AT MRS 255.255.255.0 [HENL R, FFEMUY %R A :

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

serverip=192.168.3.10
netmask=255.225.255.0

o WRGTH BT AL T

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

<parameter> 1% & ipaddr. netmask. gatewayip B serverip HF—1 . <value> ¥-2 iS5

Y.
o TP T E B IR . EARAEIX LE T :
[u-boot=> saveenv ]

FEXHL, Gt n] DAKE IP Mk Bk DHCP, i A2 (A 1P sk,
o BCE:

[u—boot:> setenv ip dhcp ]

o WHE TFTP M NFS . Bnl Ao

[u—boot=> setenv nfsroot /home/user/nfssrc ]

THHEE, XN HS ¥ bootloader HYTEHE .

IV

% nfsroot I netargs iXFEHAR & AT PABE U-boot SMMFMGEHIKE. X T W58, MBI
tftp 2L, B, ZHE bootenv.txt % E nfsroot 55, HAE tftproot HF&Ek:

{nfsroot=/home/user/nfssrc ]

THTRAET B AR EE . W5, U-boot AMHEEAEEXT T4 ipaddr BY serveraddr iX A4S A
ER, BCABMIFEME NG 2 /i 2 15 B 5E W

7.3.1.1.1 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@10010000
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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.

7.3.1.2 HEZEMEHE
e Find the ethernet settings for endl in the target kernel:

p
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 7.4 WLAN/Bluetooth

For WLAN and Bluetooth support, phyVIP utilizes the BDE-3P-BW335X module from BDE Technology
Inc. This modules support 2.4-GHz & 5-GHz Dual-Band Wi-Fi 6 and Bluetooth Low Energy. The combo
module is based around Texas Instruments CC3351 chip.

More information about the module can be found at https://www.bdecomm.com/uploads/2026429/
20260429101391389138.pdf
ik

Bluetooth functionality is not yet available due to missing drivers. Please contact PHYTEC support for
more information on the driver availability.
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7.41 7.4.1 &E#EF WLAN FE
SR T [ S0 TR A

target:~$ iw reg set DE
target:~$ iw reg get

R FH:

country DE: DFS-ETSI
(2400 - 2483 @ 40), (N/A, 20), (N/A)
(5150 - 5250 @ 80), (N/A, 20), (N/A), NO-OUTDOOR
(5250 - 5350 @ 80), (N/A, 20), (0 ms), NO-OUTDOOR, DFS
(5470 - 5725 @ 160), (N/A, 26), (0 ms), DFS
(57000 - 66000 @ 2160), (N/A, 40), (N/A)

WE AN

target:~$ ip link
target:~$ ip link set up dev wlan@

DRG] AT m] Ry 190 2% -

[target:~$ iw wlan® scan | grep SSID ]

AT A — S P B 0I% Fim, 448 wpa_supplicant, SZHRF WEP, WPA Fl WPA2, DA NS iE#: .
S, B YR IR INF U /etc/wpa_supplicant.conf Hi:

country=DE

network={
ssid="<SSID>"
proto=WPA2
psk="<KEY>"

}

IUAE AT DA ST 342 -

[target:~$ wpa supplicant -D nl1860211 -c /etc/wpa supplicant.conf -i wlan@ -B ]

AR i -

[Successfully initialized wpa supplicant ]

ip #ihik B shiEid DHCP Hl'E . A EHALREERY IP Bl ®, #5204 Yocto Reference Manual (walnascar) H[f
L ET R

7.5 7.5 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.

i
XL AR PR AR, E R PR A AR R BRI A B e . X RES S EE &K
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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/mmcblk1p<Y> ]

<Y> MR RGT, ML ITIRTTR, B RENZRAE I ok KA. 70 T DARE AT A 2R 2 S R Gt Ay
Ak, I E AT ALMARHET A TALBE, iR, TPABE] mount Al umount fiy /84773 X HE A2

IS

X KT M BOK SD SR KR (KOT “Ba") . WREATRE, WENEER
— ARG CRUT “BaE”) . FERXFE T, AR /dev/mmeblkl BATAE AR, +
A 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-phy /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-phy /arch /arm64 /boot /
dts/freescale/imx8mp-phyflex-phyvip.dts#L187

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-phy/arch /arm64/boot /dts/freescale/imx8mp-phyflex-fpsc-g-som.dtsi#L831

7.6 7.6 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
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

7.6.1 7.6.1 ¥R CSD H7#52E

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.

£ Linux P28, G0n] AZ ) a7 f7as

[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]
[...]
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7.6.2 7.6.2 {EEEESIBE (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).

BOATEOL T (BTl ), FEHRETRRSENIT, WaTaEAS, MBS i AR i H] .

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.

Zifi#s BKOPS_EN (Zifi#s: 163) Mfii MANUAL _EN (fiZ 0) fI& X:
o {H0: EHAZHFEh%E BKOPS, W5 AMHES 25|50,
o fH 1@ FHZFFahfi%k BKOPS, Y EHAMTRAIEEH, EaA ik 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 #5iE v5.1 5L AT —HMBiiy A3 BKOPS Iifg. & LALRERS & WAk G G #fl, YRS TESS N
& ARSI BKOPS (i2 374t BKOPS_EN (%7f7#s: 163) #{i AUTO_EN [fiiid).

o FifyAr BKOPS EN BHOCBEE, U7

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

s, pin:

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

{H 0x00 /8 BKOPS_EN #48H], WA E ATEREZ ZI 0. {6 0x01 #7x BKOPS_EN #/5 1], +
HLRFAN I 2R I 6 B

o I PA TS fE 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.

L

o WE BKOPS_EN fif, #ifT:

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

o N THRPRHTICEAROT HINZRER H 3hfil & BKOPS, /e X MR SE:

[target:~$ poweroff

I
BKOPS_EN fii@— IR ARy, JoiAIkE .
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7.6.3 7.6.3 TFEBEA

A PR ) ) AT S AT
1. Reliable Write option for a whole e MMC device/partition.
2. BRERAEET AT

IV

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
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

WERECOABA A, WTPABE mme THFME:

target:~$ mmc --help

[...]
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.

B AAEB AR EmS CMD23 H it E (7 Reliable Write Request parameter (] 5E5 Adf K S%0) ({7
31). HWEMAS v3.0 2, SCFRSE (Fl extd W HE) FAH 2SN AR (0 fdisk (94X 3%R) St
W Z TS Y68 7 Linux WA S, B#lidisE REQ _META #7408,

gk (R data=journal 1) extd SCPFRGAEWTHUIG UL T @ %4/ SCIFRGUR A ] DATERT 51K
RS, (AW RTINS AREIR T RER BR . R OLT, Hn] DA S RS IEFIRES. N T
A DR R PP SCPFRY IR B PRAT I AR v BT R G e 4K fdatasyne B fsynes

7.6.4 7.6.4 FE extd IRXHRGHIK/N

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 BRECYHTB RN
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[target:~$ parted /dev/mmcblk2 print

o FHanE:

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 fatl6 boot, lba
2 72.4MB 537MB  465MB  primary ext4

L

o (] parted F53CPF ARG KRR A& 1) KR/

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

target:~$ parted /dev/mmcblk2 print

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 B KK

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.

7.6.5 7.6.5 JZHf SLC #ER

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.

QR A BTSRRI A R A A i, TS I SLC Bisel SLC B, XI5 R T tE, %8
PEAE JEDEC FrifE Ay i, aT DA 19— DN IELE X IR B . JEDEC AR AL 3 28 14 10 52 LA
TRGRIIE, X HUE R HERT HATHE . XTI (Micron) S, SEERE ISR TATEENE, (HOURE A RIEE
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i
TEiks bR R E MR, A B S k.

PAN 2P BRIE R T anar s HI 38 i Jm
o First obtain the current size of the e MMC device with:

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

(GESLVEE

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

WRTIL, RS IIA R 63652757504 F35 = 60704 MiB,
o TRHUS M SLC # SR BN, TR

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

fian:

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 R/ 3719168 KiB = 3632 MiB,
o PUTE, LERTDAIEATH AL R S AR A B E s E A, il 3719168 KiB:

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

Vs

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 NTHIRFBCECAER, HXHRS:

[target:~$ poweroff

FHAT BT IR A B R A IR .
« Y, #i# ENH_SIZE MULT fyff, ‘©41%2 3719168 KiB:

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

KAVAZEEEI

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

(BT )
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(e E1)

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

L

o JE, MARARR/N:

p

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

BYT;

/dev/mmcblk2:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X: ;
.

7.6.6 7.6.6 IERIFE

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.

e After booting from SD card execute:

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

I —-secure H{RATSTE eMMC ZE&BIRIrG I B2 RE. -f (SRH]) EIHRGEIES, 4 eMMC i
AL R 3 DI R A -

45257

[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

MRS ERITAFER, HRX SN T RSB, H HFREE R E KA e !

7.6.7 7.6.7 e.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 bootl 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.

HEAh, User 43 XA RASH R PUAS H 8 LI — M 843 DX, WS IS BRI I RE AN AE A SO S TS L. A e
fEE, W2 JEDEC trifis 7.2 &y KATHL.

52
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
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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.

7671 BERPSES
T LB

[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 ee MMC boot partitions, first disable the write protection:

target:~$ echo 0 > /sys/block/mmcblk2boot0/force ro
target:~$ echo 0 > /sys/block/mmcblk2bootl/force ro

Write the bootloader to the e MMC boot partitions:

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2boot0
target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2bootl

FFERE i.MX 8M Plus SoC s & :

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

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

(XFFboot0’) :

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

(3T bootl’):

[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

7.6.7.2 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 boot0O and bootl partitions and does not apply to the user

area.
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7.7 7.7 SPI F£i&&

L.MX 8M Plus ##il#34 % —> FlexSPI fll—/> ECSPLIP #. FlexSPI F:4#il#% 32394~ SPL il , &l
S 4 A BREIE ORI ODUETE /DU i /B AR R e (1/2/4/8 S 8dRdk) . ECSPT
PR SR 3 4> SPLE N, R MEIHA — A% Y CS (chip select) T, fiT CS thulisd GPIO 5%
B, P ARSI B AR A B

ik

With the phyVIP-i.MX 8M Plus default expansion board PEB-B-006, the ECSPI interfaces are not
brought out to any connector and thus not available externally.

The ECSPI2 interface is used for the onboard TPM2.0 chip. The definition of the SPI master node in the
device tree 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-phyvip.dts#1L49

7.8 7.8 GPIOs

phyVIP A —H L[ THT GPIO (5|, XL || E %S| i MX 8M Plus 5, F#95& HH GPIO,
EATA PAE AR Linux P asal b i . PRSI GPIO 414124 5 4 GPIO 41 (GPIO1 -GPIO5), 454~
414 32 4~ GPIO, gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fl gpiochipl128 J&iX e s . MX 8M
Plus GPIO 2 GPIO1 ~GPIO5 [ sysfs /R,

GPIO #i#RiHH GPIO<X> <Y> (fil4n: GPIO5 07)., <X> %7 GPIO Bank, M 1 1% 5, M <Y>
FniZ Bank ) GPIO. <Y> M 0 3143 31 (44> bank & 32 4~ GPIO).

HHZT, Linux NGB RECR M2 RGP IR GPIO, T IERECFR A2

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

M P2 Ali I GPIO K] libgpiod, B4R T —MEMTH, MAT 5 Linux GPIO FAB&HITRH.
PATR 2 — L8 TH i AR 11 :

o RIS 7 A 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)

o B/RKT gpiochips WJEHEANE S, BIFENIMZFR. consumer, J7H . IGSRRSHIF I flag:

[target:~$ gpioinfo -c gpiochip@ ]

« L GPIO [WfH (Bt gpiochip0 [ GPIO 20):

[target:~$ gpioget -c gpiochip@ 20 ]

o ¥4 gpiochip0 [ GPIO 20 W{HBEE N 0 FFEH T A

[target:~$ gpioset -z -c gpiochip0® 20=0 ]
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« gpioset HH B SCA IR T AT BERY LI :

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 'l' 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. 10us.
Supported units are 's', 'ms', and ‘'us'.

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

1%

GPIO M THpkIhRE. TEMEHEA GPIO ZHl, S5 Gt 11y R B E s 70, DABfRi% 10
PO BE & -

He
(=]
s

A
FS
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7.8.1 7.8.1 j&id sysfs i@ GPIO

o
it sysfs P GPIO ©&dm T, FATEWAAE libgpiod.

BN OL R AR sysfs D7 GPTO. HUAA TEIfE NAZBCE 5 CONFIG_GPIO_SYSFS J5 A ESC . %
ZF menuconfig H1{#i CONFIG GPIO SYSFS RJ UL, WAJM 1 4E /3 LT 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 ARS8 config FBL. A XIFIE R, iESIATH Yocto Reference Manual,

79 7.9 12C 2%

% 1.MX 8M Plus W& 242 F RGBT 1°C fid. PHYTEC fidefit TR AW I°C ik, X2
WAIERLF] 1.MX 8M Plus ) I°C #ibk, A7k THAT phy VIP HEE Y —L8 T°C B i EA B K&
Hiftwh (DT) FoR.

i2c FYBCAMTT RE S LB, BIANAR, T REBLBIR, PAKGIEERRE, f4F scl-gpios Fl
sda-gpios, XL T R IR A 5 5 | TIE 22

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-phy /arch /arm64 /boot /dts /freescale /imx8mp-phyflex- fpsc-g-som.
dtsi#L205

General I?C bus configuration from carrierboard (e.g. imx8mp-phyflex-phyvip.dts) https://github.com/
phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy /arch /arm64 /boot /dts / freescale/imx8mp-phyflex- phyvip.
dts#L63

7.10 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: 12C-1
— Address: 0x50

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

And on the phyVIP carrier board:
e Board Detection EEPROM
— Bus: 12C-2
— Address: 0x51
— Purpose: Reserved for carrier board identification

Device Tree Reference for Carrier Board: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phy/arch/arm64/boot/dts/freescale/imx8mp-phyflex-phyvip.dts#L67

7.10.1 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 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>
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7.11 7.11 RTC

RTC W[ A
o ZHRE] RTC BAHIAFK, PILAE

7 sdev/rte* ). T PHYTEC Ui A Z£4 RTC, HIATRESH L1 RTC #%& .
1 P U B sysfs 4%

H:

[target:~$ cat /sys/class/rtc/rtc*/name

o BN, FRAFAFE]:

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

25
i‘_HﬁJ TG St er (RTC), f4EIE 12C #2089 RTC. Q1R FELE4SH /aliases £5H , Linux £
XS H AL RTC x4 ID.
H AT A] DA bwelock T HAN date iy #4748 E. B/ H AR B8 0 24151 H AN E] -
target:~$ date
Thu Jan 1 00:01:26 UTC 1970

(o H i Sk HOWAIRE TR . W2 DARAR FETA BB ) -

"YYYY-MM-DD hh:mmss (+]-)hhmmm”:

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

ik

ERIRTIX (FERRBIHA +0100) ATRERA BRI

ﬁﬂﬂ date fiy % A SIS SLIN IR (RTC) E’JETIETﬁHEIﬂ;ﬁ PR A R FA T E R I A,
Fr. BHA RTC, EATHZMH hwclock fixd. A hwelock THAF 41 H WA E] (3@
HEMME RTC E:

) GARTC, S5 F A M AR 2 58 2

XL R %’ﬁﬁ%

fiid date iy %

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

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

ZENSEI AP (RTC) BCERGEMRIFTH Y, 36 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022
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7.11.1 7.11.1 RTC £
SR (RTC) HAT—S60ifE, ATRAIE hwelock T AT SRR .
o FATATLAE DL F At RTC SCHHfE

target:~$ hwclock --param-get features
The RTC parameter 0x0 is set to 0Ox71.

RXAMELR S SHE AL AT T g, 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 WNHO

o TATAT AT AR 77 50k RTC BSM (Backup Switchover Mode {3 JJ#efiia) :

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

L

AT AL DA k& RTC BSM:

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

BSM iy 5E LN

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

w N = o

.

IS

RNZRF BSM Ay DSM 5 LSM,  AEAERI R IEA T I, RTC Al AYIHeE] & A HL I
A A RV-3028 RTC [ Datasheet, PAT/# LSM (R-F-UJHufsisl) FI DSM (EHEDHAR) X
PN E SR AR

DT representation for I2C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy/
arch /arm64/boot /dts/freescale /imx8mp-phyflex-fpsc-g-som.dtsi#L318

And the addions on the expansion board: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.
0-phy/arch/arm64/boot/dts/freescale/imx8mp-phyflex-phyvip-peb-b-006.dtso#L150

7.12 7.12 USB =538

The USB controller of the i.MX 8M Plus SoC provides a low-cost connectivity solution for numerous consumer
portable devices by providing a mechanism for data transfer between USB devices with a line/bus speed of
up to 4 Gbit/s (SuperSpeed ’SS’). The USB subsystem has two independent USB controller cores.
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BSP i RAREHRS (0fh) Mba. Hihs USB M2 HR A ISR o AR 75 B e N AZ B E P S
Mo BT udev, P EEMIF A SPIGHE—1 ID, FATPAAE /dev/disk/by-id H4kH], X4 ID WJ
PAE sete/fstab oI T DA AT SCHEBOR [ USB F76# o

In U-Boot USB mass storage devices will not automatically be detected on insertion. Instead USB devices
will be probed once when USB is started.

[u—boot=> usb start ]

If USB is already started and a new device is plugged in, USB needs to be restarted to trigger the device
detection again.

[u-boot=> usb reset J

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy/
arch /arm64/boot /dts/freescale /imx8mp-phyflex-phyvip-peb-b-006.dtso#L193

7.13 7.13 CAN FD

phy VIP SZHF#/ flexCAN #2101, S28F CAN FD, X864 132 FF Linux FRifE CAN HEZE | iZHEHLE 7 7F Linux
MRz o fEAXAESE, CAN #: 0RIGBIEA Linux Mg, [FEAE&—L% CAN Ref rHHins
fit. 25 B A ALE Linux PNAZ SCRY AP 4E ) : https://www.kernel.org/doc/html/latest /networking /can.html

. ’fyf}zﬁ

[target:~$ ip link J

to see the state of the interfaces.

o 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 0 allmulti @ minmtu © maxmtu O
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,
—Qgs0o_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
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

A AR ES R, XS HE T AR L, NIRRT 80T CAN #EMIC (Bl
MAC Huhk). DA S8 oA iR E S
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fcanl BEOZ
NOARP CAN To#fii i ARP il
MTU e K AL BTG

RX packets 32U EdR 5=
TX packets &Ik PEHE R
RX bytes P FATEL
TX bytes KIETFATEL
errors... B IRGIHE R

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 PAE ] cansend &3EJH S, U] candump F2YH B :

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

AT IHA H B R BEHL CAN Jidt, 3§ cangen:

[target:~$ cangen

cansend --help Al candump --help $H T ST BRI A1 AT B S -

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-phy /arch /arm64 /boot /dts/freescale /imx8mp-phyflex- fpsc-g-som.
dtsi#L121

and of imx8mp-phyflex-phyvip-peb-b-006.dtso: https://github.com/phytec/linux-phytec-imx/tree/v6.12.
49-2.2.0-phy /arch/arm64/boot /dts/freescale /imx8mp- phyflex-phyvip-peb-b-006.dtso#L85
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7.14 7.14 =45

Playback devices supported for phyVIP-i.MX 8M Plus are HDMI and the TT TLV320AIC3007 audio codec
on the default PEB-B-006 expansion board. The connector X16 on the PEB-B-006 provides mono-speaker
output, while the X17 connector provides input for the microphone. The PEB-B-006 also features a Class-D
amplifier output on the X18 connector.

HIE
For more details refer to the phyVIP-i.MX 8M Plus Hardware Manual and the Schematics.

TR A R RIRSIRE RS LB A KL A AR, 5 A AT A9 A B R :

[target:~$ aplay -L ]
B A SR IR
[target:~$ arecord -L ]

7.14.1 7.14.1 Alsamixer
TRAE R RIIRE, IHRA

[target:~$ alsamixer ]

B ZXFRRZ I, HAE IC A2 0] AT AE. 4t SSH 4THF alsamixer [ F]JE A i@
RO L FTTEIES T . B AT Pt o ARl VMY SRR o (Jefif
), APARE S m Y. GUAW DUEE e < e > P e . (5 tab 8, AT
PATEAR ORI 7 42 i 2 ] )48k

7.14.2 7.14.2 GEERI\NZSE

— BB R HEAEAE /var/lib/alsa/asound. state W1, Z80] DA DA R fir MRA- 24 il alsa iXHE::

[target:~$ alsactl --file </path/to/filename> store J

BETPAE I AR I SRS EARATHY alsa BEHE:

[target:~$ alsactl --file </path/to/filename> restore ]

7.14.3 7.14.3 ALSA B¢E
A8 BSP pfay—4 ALSA BB {4 /etc/asound.conf .
ALSA Pt &S] DR 5 Zidb rgm i SR, B A2 ALSA IE% TAErbTHZm .

[target:~$ vi /etc/asound.conf ]

TR PEB-AV-10 B N, ¥ playback.pem M”dummy” % '& A "pebav10”:

[...]

pcm.asymed {
type asym
(BF)
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(B D)
playback.pcm "pebav1Q"
capture.pcm "dsnoop"

}

[...]

ARSI, R A T O B B RIRR O % 6§ playback.pem B g MR H B AR
WA, Bl “softvol pebavl0”. fifi [ alsamixer $5 i & % E =Y.

[...]

pcm.asymed {
type asym
playback.pcm "softvol pebav10"
capture.pcm "dsnoop"

7.14.4 7.14.4 PulseAudio E&
X Pulseaudio (R AR, TGS T PR 4940 5 4% -

[target:~$ pactl list short sinks

PR g, A

[target:~$ pactl set-default-sink <sink number>

7.14.5 7.14.5 &
1817 speaker-test DARATIR I fE:

[target:~$ speaker-test -c 2 -t wav

SORBCRIEA R E I, BT DABER] aplay. B4, ZEHC ALSA MiA# 4

[target:~$ aplay /usr/share/sounds/alsa/*

T AR, U0 mp3, &R] DA Gstreamer:

[target:~$ gst-launch-1.0 playbin uri=file:/path/to/file.mp3

7.14.6 7.14.6 RET

arecord ;@2 — A T LH, HTREIEHR, BB ABE LB A . BIREAF SR, 0 A H
alsamixer, fFlN, FJJF &M PGA R%Z % Mic3R il AM PGA RE%E MicSR, PAMEE T 3.5mm FHFLEH
K H TLV320 Fffhdas v 2 ve Kb A& 50

target:~$ amixer -c "sndpebav1@" sset 'Left PGA Mixer Mic3R' on
target:~$ amixer -c "sndpebav10" sset 'Right PGA Mixer Mic3R' on

[target:~$ arecord -t wav -c 2 -r 44100 -f S16 LE test.wav
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77N

TR O SR LR E R 1, DR B TR ] b AT SR ORI S 3 43RV I PR S (] B8 RAE R A 5

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy/
arch/arm64/boot /dts/freescale /imx8mp-phyflex-phyvip-peb-b-006.dtso#L51

7.15 7.15 J|iR

The phyVIP supports up to two different display outputs: HDMI and LVDS. Both can be used simultane-
ously, however availability of these interfaces depends on the extension board design.

ik
The default PEB-B-006 extension board only supports the HDMI interface.

The following table shows the required extensions and devicetree overlays for the different interfaces.

O ¥R &R overlay
HDMI  phyVIP imx8mp-phyflex-phyvip-peb-b-006.dtbo (enabled by default)

LVDS0 not yet available not yet available

7.15.1 7.15.1 Weston &itE®

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.

7.15.1.1 B—ERE
FEFATE BSP o, ERIAR) Weston 4t i 5y HDMI.

[output]
name=HDMI-A-1
mode=preferred

[output]
name=LVDS-1
mode=off

7.16 7.16 GPU

The i.MX 8M Plus has a Vivante GC7000UL GPU.

The phytec-vision-image has glmark2 as a GPU benchmark built in. To run the benchmark, execute:

[target:~$ glmark2-es2-wayland
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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 7.17 HHFEEE

7.17.1 7.17.1 CPU £ MaZFTH

i.MX 8M Plus SoC ") CPU fEfETREEHHUR A L. X TEATFE CPU fy& ey &m Jr. 18
BRI S ASH EMSRIEEE” (DVFEFS)., i.MX 8M Plus BSP 37#f DVFS g, Linux W%
PAE T4 DVFS fE4L, AR CPU & U BEE /N RIFUR AN BEHAZ 1T governor, AR
1y 1MX 8 8IS SRR ILMCOR R

I

R DVES S84~ CPU oL fit THRE, H—4> CPU ZLAIIRE S P H AL CPU #
Lo HBL, By CPU LI AI MR DVES &, G0 DVES R EZARTRER .

o BURBUGEREINE, WA

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

fi4n i MX 8MPlus CPU, i Alik%) 1.6 GHz, MZ5HRRHE

[1200000 1600000

o B HTAIREA

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling cur freq

governor 2 HRIEEATH B AR H ik SeliiR il —14.
o FIH BTG Al ) governor, AR Mm4:

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

gise:

[conservative ondemand userspace powersave performance schedutil

» conservative governor 5 ondemand governor JEFAHLL. R 2 BHAT NAIAFE, B EARSFHLIE )
CPU #EE, MARLE CPU GALA 2 W) bkl sk Bk 2 f SOE

« ondemand (FKiA) MY HT RS TR RER) CPU B Z MY, 24 R5 E RrE (I
BRI CPU BODBIR.

o powersave IRZAEFEHILH CPU LR,
 performance IFABER &I CPU #ZODHK,
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« userspace fLiFPA root B A T P P TRV RR P B AR (B, S 1600000) o Fi
A

o ARSI governor, TEHIA

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

NP EEE

[ondemand ]

o P E|H—A governor (filfll, userspace) B PAGET DA T 588

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

o BRI B

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

A K governor WHFEAN(EE, W2 P Linux WA ZEF R Linux WSO, #4224 Documentation/
admin-guide/pm/cpufreq.rst .
7.17.2 7.17.2 CPU L&

% 1.MX 8M Plus SoC i Jy LW LAH ZAMALIREZL. BildN, % i.MX 8M Plus HA 4 A~ ARM L, "PA
TEIBAT T BT TR R 5P

o WEABERGHIA ML, AT

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

o KRN, Bilhn:

{cpuo cpul cpu2 cpu3 cpufreq ’
[...]

RGO VI BB . BRIARESL T, RGBT IO LR T . AR B e
o BLEPIRAEL, WIT:

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

fENBIN, BeR 2

[[ 110.505012] psci: CPU3 killed J

AR GE KA, 7 B0 BT HHME TR
o BERTLAGEH] top fiy &AL LAIIERE 1Y AR G -

[target:~$ htop ]

o WEFEML, HiT:

[target:~$ echo 1 > /sys/devices/system/cpu/cpu3/online ]
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7.18 7.18 #HETR

7.18.1 7.18.1 U-Boot

Z A U-Boot il BEF I ANEBAE . BlAE, U-Boot S TR XHLINEE, PABS IRAEFBhid AR il 1o 34
RAUK AR LS N AZ R — 2.

i T A B R R Bl H A R i

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

7.18.2 7.18.2 M
Linux WRZSEM T HVEIIGE, BEIZIRIINE - (SoC) MEE, Mk CPU SR, Fifil XU, S8 A AL BKZ AL 7 I
DI, HAERIRIEN N XM ARG (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt).

AATHA T AMAAE 1. MX 8M Plus SoC -5 L HHERIAE APT. 1MX 8 HA T SoC 1Py HHE {22
o

o FTEE T AVAZE 55 FQ R0 B AL

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

o B, PRRFFRE:

[49000 J

imx_ thermal WRZBKSITEMF 7 PIAM A Ao X Lefil % fitREs CPU BUS R [l A B ] o 87 Tolk i
AR AR -

Bl Tk

#igh (&) 85°C  95°C
FeEE (26HL)  90°C 100°C

(TEEFHNZ sysfs 0JE /sys/class/thermal/thermal zone8/)

PRI AZ FAVAE PG Y X S i e OR A e FEAR I SRt 20 . DA TR AT R ABOR. (K thermal governor)
4% : Step Wise. Fair Share. Bang Bang #ll Userspace. BSP i I 1 BRIASIG 2 Step Wise., WIS sysfs
S temp HH) SoC BEE(E R T trip_point_ 0, W CPU S5 3EE AL CPU Ji%., 24 SoC kR
trip_point_0 PRI, BRI .

ik
M T BATLH TR RS CPU, [NV A& i i SChrfE T BB S B A .

719 7.19 TPM

Some carrier boards/SOMs are equipped with a Trusted Platform Module (TPM) that provides hardware-
based security functions.
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ik

To check if TPM is supported on your hardware, refer to the hardware manual for your
carrier board/SOM on the download page: https://www.phytec.eu/en/produkte/embedded-vision/
phyvip-vision-integration-platform-imx-8m-plus/#downloads. Alternatively, check whether a TPM de-
vice file (/dev/tpm*) exists on your target system.

PAR2—2 TPM A AR
i TPM2 T HA R 4 FATHEHLE

[target:~$ tpm2_getrandom --hex 4 :

i/ OpenSSL T HAE MY 4 ALY :

[target:~$ openssl rand -engine libtpm2tss --hex 4 ]

A8 RSA AABIFFIIEH N E -
(target:~$ openssl genrsa -engine libtpm2tss -out /tmp/priv_key 512 )
Engine "tpm2tss" set.

target:~$ openssl rsa -check -in /tmp/priv_key -noout

RSA key ok

target:~$ cat /tmp/priv_key

MIIBVQIBADANBgkqhkiGOwOBAQEFAASCAT8wggE7AgEAAKEAXsvmcbxjwuKnYeuZ
2AVBmuLvYyqF/LpYOD3IB/v+YVvEolxdGGmjiFLECU6xZ1j3+dIt4Y1zbcKS10cWT
I8mbSwIDAQABAkBoy8wrYNhmP/1kzUJIclznPYJckGoZ1FI1IM7xjGSA9H1XDK61f
5g5CYCHPrbBp8e@mEokPRZ0oihxxzGTxGPiahAiEA/70YMOpVZ5SD3YCcRsWcQlkWI
MOSPUYg6vxvGGIxp4FcCIQDHBO1RoHr+gXJwxIu3/30QAUBI4ACI4IRpOKelwhCO
LQIhANJzSvg/dak518pU55/993nbm7nPnnZSJiPOF6P62gjAiEA] f7qrfMF7Uyt
RKEjwb12t5Z868FNARGGMVxZT4x+aFOCIGx LmP2pL8xFulbWB282LSedqzUdQwel
Lxi7+svb2+ul

ik
IR TER X LEEHA M TEMZEER, HAZIZERAA RSA HH.

A8 RSA AHPFRAENE

target:~$ openssl rsa -in /tmp/test key -pubout -out /tmp/pub key
writing RSA key

target:~$ openssl pkey -inform PEM -pubin -in /tmp/pub_key -noout
target:~$ cat /tmp/pub key

MFwwDQYJKoZIhvcNAQEBBQADSWAWSAJBAMbL5NG8Y8Lip2HrmdgFQZri72Mghfy6
WDg9yAf7/mLxKIcXRhpo4hSxA10sWdY9/nSLeGNc23CktTnFkyPIm0sCAWEAAQ==
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7.20 7.20 HilHWw

PHYTEC i.MX 8M Plus Bt —MECFE M), 24 RGEHEN B EEIT A, &I 1MTE U-Boot HER
RS, ERTE Y 60 £, it, RIEER YN RS, BITAEC AT iRE1T. Linux NS
FEFFERIR TN, HEREA BB E] . AR systemd 7E Linux HEEEARTTM, PABGR RS
HEE AT SR A O .

7.20.1 7.20.1 Systemd hpyE[ 1T
Systemd MHLA 183 FFIH SHFTECEE T 14 .
o BEMBIIM L, THELE TR E /etc/systemd/ SO system.conf U

{RuntimeWatchdogSec=605 ’

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 rumn:

[target:~$ systemctl daemon-reload ]

7.21 7.21 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:

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 ------------
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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>;
}i

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.

7.22 7.22 Al Accelerators

In addition to the internal i.MX 8M Plus SoC NPU, phyVIP-i.MX 8M Plus supports an optional external
AT accelerator connected via PCle, depending on the hardware variant:

e Hailo-8 NPU: up to 26 TOPS
« Kinara ARA240 NPU: up to 40 TOPS

ik

Currently, only the Hailo-8 NPU is supported in the BSP. Kinara NPU support is not yet available.
Please contact PHYTEC support for more information on driver availability.

7.22.1 7.22.1 Internal NPU

The internal i.MX 8M Plus NPU is accessed from Linux userspace via the VeriSilicon ”galcore” kernel driver
(shared with the Vivante GC7000UL GPU) and NXP’s eIQ TensorFlow Lite VX delegate (1ibvx_delegate.
s0).

Demo applications and a sample model are pre-installed under /usr/bin/tensorflow-lite-2.19.0/examples.

Sanity check -- confirm the NPU device node is present:

[target:~$ 1s -1 /dev/galcore ]

Benchmark and health report - compare CPU-only inference against NPU-delegated inference on the bundled
sample model:

target:~$ cd /usr/bin/tensorflow-1lite-2.19.0/examples
target:examples$ ./benchmark model --graph=mobilenet vl 1.0 224 quant.tflite
INFO: Created TensorFlow Lite XNNPACK delegate for CPU.

INFO: Inference timings in us: Init: 3991, First inference: 165064, Warmup
(avg): 160546, Inference (avg): 158634

target:examples$ ./benchmark model --graph=mobilenet vl 1.0 224 quant.tflite |
--external_delegate_path=/usr/lib/libvx_delegate.so

INFO: External delegate path: [/usr/lib/libvx delegate.so]

INFO: EXTERNAL delegate created.

INFO: Inference timings in us: Init: 15530, First inference: 3276819, Warmup
(avg): 3.27682e+06, Inference (avg): 3424.19
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The Inference (avg) time drops from ~159 ms (CPU) to ~3.4 ms (NPU), roughly a 46x speedup, confirming
the NPU is active and healthy.

For more information, see the i.MX Machine Learning User’s Guide.

7.22.2 7.22.2 Hailo-8 NPU

The Hailo-8 NPU is accessed from Linux userspace via the HailoRT (v4.24.0) software stack integrated in
our BSP (hailortcli, hailo). The following examples show how to verify the accelerator and evaluate its
performance.

Sanity check -- confirm the device is detected:

{target:~$ hailortcli scan ]

Identify the chip (firmware version, serial, part number):

[target:~$ hailortcli fw-control identify ]

Benchmark throughput, latency and power on a compiled model (HEF):

target:~$ wget https://hailo-model-zoo.s3.eu-west-2.amazonaws.com/ModelZoo/Compiled/v2.18.0/hailo8/resnet
—vl 18.hef

target:~$ hailo run resnet v1 18.hef

target:~$ hailortcli benchmark resnet vl 18.hef

For more information, see the HailoRT documentation.

7.23 7.23 ISP

i.MX 8M Plus SoC & —MEBRES L (ISP). AXELMEE, WS |sbe| i.MX 8M Plus St 1)
i ISP #4y.

7.24 7.24 K -/ Holmizisdlzs (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $f— R MR 48 fuse, HTAEME(EE, Gla0 MAC #bhlk, FahEEAHAMK A RS (4

i.MX 8M Plus reference manual FFRN “H . OTP #%#l#s (OCOTP_CTRL)”). PAFFFEHKH i.MX 8M
Plus reference manual, f33F OCOTP_CTRL /—Lh H 2 7Ess (EihlF 0x30350000) :

AR Bank &7 WA HERBE H iR
0x30350000
OCOTP_MAC AI 9 0 0x640 £ ENETO0 MAC #ithik 9% 32 {7
OCOTP_MAC_AI 9 1 0x650 f1¢& ENETO MAC Huiik ) 5 16 fif1 ENET1
MAC Hihk1E& 16 {7
OCOTP_MAC AT 9 2 0x660 f14r ENET1 MAC Huihtpes 32 1

KT OCOTP_CTRL 1y fuse 55zl HLE 2 [8] /1) 58 B 5 R AL ML, W25 i.MX 8M Plus Security
Reference Manual 14" Fuse Map” #5%)-
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7.24.1 7.24.1 7f uBoot $iEEY fuse BJ{H

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

[u-boot=> fuse read 9 0

7.24.2 7.24.2 £ Linux BPiEEY 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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