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

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

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

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

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

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

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

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

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

B 7 axX SE bR E T AL AE Fg 2 b, PHYTEC 3000 7 fot 248 S A0 . 2 35 AR BEH . X 28 S0 A
RE AR B FL A SR B BEAT B PEBR I R0 SCRE R W] DATE FATT 7™ b ) https:/ /www.phytec.de/produkte/

system-on-modules/phycore-imx-8m-plus/#downloads F &%,
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CHAPTER 1

SZEFRITE S

TERATWM T, 0] LA FE AT BSP A BSP-Yocto-NXP-i. MX8MP-PD26.1.0 [#Jii4 Machine J% 3
XM Article Numbers(F= i Z45) [ 171

MR EAE “Supported Machines” —#423E# T4 EH) Machine Name , 7] PAZFH % machine 7] 1)
Article Numbers DA MNAF (45 B RTERA . WRE A4 Article Numbers , Z50] DL Machine
Name FH3HEZ, UEFEER Article Numbers . IUfE, B NiZS W8 R E (i #5 ) Machine
Name

1.1 phyBOARD-Pollux 384
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UsE Debug Ethemetd Ethernetl X24  HDMI ”» Pz USB1/USE2
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CHAPTER 2

FriafE A

The phyCORE-i.MX8M Plus Kit is shipped with a pre-flashed SD card. It contains the phytec-qt6demo-
image and can be used directly as a boot source. The e. MMC is programmed with only a U-Boot by default.
You can get all sources from the BSP downloads page. This chapter explains how to flash a BSP image to
SD card and how to start the board.

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

2.1 THEE

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

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

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

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.0/
—images/ampliphy-vendor/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.
—partup

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD26.1.0/
—images/ampliphy-vendor/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.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



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

2.2 BHEBEBA SD k

i

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

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

2.2.1 FKIEHRE

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

L R TRBUERIG B 4R, RN SD RIFAT:

[host:~$ 1sblk ]

2. BHER MR SD F, BISFRITMH 4

[host:~$ 1sblk ]

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

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

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

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

HE AT XX, Bl

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

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

2.2.2 Using bmaptool

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

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

T PA R A WIC 8ifghe 5% SD £

FrisfER 6
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[host:~$ bmaptool copy phytec-qt6demo-image-phyboard-pollux-imx8mp-3?(.rootfs).wic?(.xz) /dev/<your device> ]

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

o

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

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

host:~$ sudo partup install phytec-qt6demo-image-phyboard-pollux-imx8mp-3?(.rootfs).partup /dev/<your
—device>

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

e

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

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

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

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

~1§£HYTEC ?SP AR RGBS (U2 R4 *owic), Mh—SeMA R4 sis (L2
B4k * wic.xz),

BE ) RESNEG (Fwic), WAL TFHS:

host:~$ sudo dd if=phytec-qt6demo-image-phyboard-pollux-imx8mp-37?(.rootfs).wic of=/dev/<your device> bs=1M,, ’

—conv=fsync status=progress

WEBEHG AR (Fwiexz), WHHHAT @4

‘host:~$ xzcat phytec-qt6demo-image-phyboard-pollux-imx8mp-3?(.rootfs).wic.xz | sudo dd of=/dev/<your device>

— bs=1M conv=fsync status=progress

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

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

2.3 HXEzh

M SD KFE35h, bootmode switch (S3) FFBEE PR ALE: :

« HHA SD R
e Connect the target and the host with micro USB on (X7) debug USB
o GBI RMGEE

FrisfER 8



CHAPTER 3

¥ BSP

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

3.1 EXiRE

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

3.2 T& BSP

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

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

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

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

i

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

e 14T phyLinux:



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

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

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

ik

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

o WATPAEE A AT SR E AL I LA L

host:~/yocto$ DISTRO=ampliphy-vendor MACHINE=phyboard-pollux-imx8mp-3 ./phyLinux init -p imx8mp -r_
—BSP-Yocto-NXP-i.MX8MP-PD26.1.0

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

3.2.1 FigE

o B Shell FEEAS -

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

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

o HFI TAEH REZEHN build/.
o HIFERIBER:

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

Ve

ik

XF S — i, FATEBMIATHB N AEETEAL i phytec-headless-image F iy, PAEH—
YIRGIEH TAE.

[host:~/yocto/build$ bitbake phytec-headless-image ]

U S RRAE IR Intel Core i7 ALFRAS ERLYTHE 40 /3-8 JELERIM RO AR Giid ™
HEAT, RATE 3 53450,

‘i BSP 10
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3.2.2 BSP ${&

JiiA B Bitbake A i1 8515 #BAE ~/yocto/build/deploy*/images/<machine> . i APA R%1 %42 phyboard-
pollux-imx8mp-3 machine A= il T SO

u-boot.bin: 4§i¥)511Y U-boot bootloader — 3l /4. AN 81% i) bootloader!
oftree: BRIN N IRAR]

u-boot-spl.bin: — A FIN#E s (SPL)

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

Ipddr4_ pmu_ train_ 2d_ dmem_ 202006.bin, lpddr4_ pmu_ train_ 2d__imem_ 202006.bin:
DDR PHY [l {44514

imx-boot: Hj imx-mkimage 4% bootloader %, 4% SPL. U-Boot. ARM H[{Z[# {41 DDR
Bl X 2R Rl 5] S bootloader Fiff .

fitImage: Linux N FIT 5%

fitlmage-its*.its

Image: Linux W%

Image.config: N#% config {4
imx8mp-phyboard-pollux-rdk*.dtb: NIZik%&H 04
imx8mp-phy*.dtbo: WIZ&W overlay SCff:
phytec-qt6demo-image*.tar.gz: {4+ £ 50
phytec-qt6demo-image*.rootfs.wic.xz: [E4if) SD K4E%

*.scr.uimg: compiled bootscripts

YRi¥ BSP 11
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CHAPTER 4

LRRIERS

4.1 BEREXFR (S3)

{2
FEAEIT UG : 1552.2

The phyBOARD-Pollux features a boot switch with four individually switchable ports to select the
phyCORE-i.MX 8M Plus default bootsource.

K 1: eMMC & 2: NEE fuse K 3: SPI NOR

& 4: USB K 5: SD & A 6: AR

To boot from e. MMC, make sure that the BSP image is flashed correctly to the e MMC and the bootmode
switch (S3) is set to e. MMC.

13
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4.2 Flash e MMC

R T RSO — BRI M, RO ARCE L T TFTP RS54 Irf B s (i Lirs)) &Rukse il
FNERINR fsrv/titp Bk WEREBRA TS, BREBRBEICEEGQNHE . A XufiE TFTP
MRS+ H B, 52 W Setup Network Host

4.2.1 Flash e MMC from Network

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

Flash e.MMC via Network in Linux on Host

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

MY
TERUEB AR BRI EALZ BRI M4 IE R ! Setup Network Host

EH AL LTS

host:~$ 1s /srv/tftp
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.bmap

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

host:~$ scp /srv/tftp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.* root@192.168.3.11:/tmp &&,
—ssh root@192.168.3.11 "bmaptool copy /tmp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /
—dev/mmcblk2"

Flash e. MMC via Network in Linux on Target

You can update the e MMC from your target.

BT
FEBIER AR D2 FRIRIHSER ! 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-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.* /tmp,
—&& bmaptool copy /tmp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /dev/mmcblk2

RRRERG 14
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Flash e. MMC from Network in U-Boot on Target

These steps will show how to update the e. MMC via a network.

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 OP-TEE.

BT
FEMIER A AEIEBHRA D2 FRIMIHSERS ! Setup Network Host

AR S B 1R

[host:~$ unxz /srv/tftp/phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz ]

T L I 2 K5 TR IR AR N 2 3] A
« {fif§ DHCP

u-boot=> dhcp phytec-headless-image-phyboard-pollux-imx8mp-3.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-phyboard-pollux-imx8mp-3.rootfs.wic'.
Load address: 0x40480000
Loading: ####H#HHHHHIHIHIHIHHHHH
B G G i
HHAHBRHH AR R AR R R R AR AR

B e G i i
A
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

L

o [HAHEZS IP itk (WZ5GIX & serverip Al ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.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-phyboard-pollux-imx8mp-3.rootfs.wic'.
Load address: 0x40480000
Loading: ####H#HHHHHHHHHHHHHHHHH
B i e e
B e G i

HHHHH AR
HHHRHHRHARHRAHR

(85 R 70)

RRRERG 15
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(¥ k1)
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} 0x0 ${nblk}

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

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

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

IS
BRI B 45 PR BEIR I LWL [IIZE E RS 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}

77N
TR ER R W R, AN 512 TR, SRS R AR, SoC Y IER(E.

4.2.3 Flash e MMC from USB stick
Flash e.MMC from USB in Linux

These steps will show how to flash the e MMC on Linux with a USB stick. You only need a complete image
saved on the USB stick and a bootable WIC image. (e.g. phytec-qt6demo-image-phyboard-pollux-imx8mp-
3.|yocto-imageext|). Set the bootmode switch (S3) to SD card.

o HAIHE U A

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: [sda] Assuming drive cache: write through

61.665969] sda: sdal

—_——

(8Tm)
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(¥ k1)
[ 61.672284] sd 0:0:0:0: [sda] Attached SCSI removable disk
target:~$ mount /dev/sdal /mnt
.

PAEE R BTE USB (L EARAF SR S

-
target:~$ ls /mnt
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.bmap

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

[target:~$ bmaptool copy /mnt/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /dev/mmcblk2 ]

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

522
FEMZ |7, BEEER:bootmode switch (S3) Bt H eMMC,

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

I

BB BRAE G B SC/NT 1GB B OL T AT, BoNTER Al OPTEE J5, Bootloader Himf fif
RAM /AR, ARAIE#E 1GB 1514

These steps will show how to update the e MMC via a USB device. Configure the bootmode switch (S3) 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.

FHEt M USB 15453 RAM H:

u-boot=> usb start
starting USB...
USBO: USB EHCI 1.00
scanning bus 0@ for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 0x58000000 phytec-headless-image-phyboard-pollux-imx8mp-3.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: OK
u-boot=> boot

RRRERG 17
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4.2.4 Flash e. MMC from SD card

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

o, @A partup @RS SD K, W Getting Started Tk, XARAT G SD RAYAE AL

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 KAAE SD R EARAFH) partup Ak WIC Sifg3ft:

target:~$ 1s
phytec-qtédemo-image-phyboard-pollux-imx8mp-3.rootfs.partup
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.bmap

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

[target:~$ partup install phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.partup /dev/mmcblk2 J

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

S gin
Fi4h, WRTPAE A bmaptool T.H:

[target:~$ bmaptool copy phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /dev/mmcblk2 ]

VR, AE(E P bmaptool BEEI, HSCHERLEAKIER LM MMC KA

N

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

i

Before this will work, you need to configure the bootmode switch (53) to e. MMC.

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

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 OPTEE. If the image file is too large use the Updating e. MMC' from SD
card in Linuz on Target subsection.

o M HNEGRESE SD R, el EXT4 X058 =0 K. Kk WIC §ifg (140 phytec-
qt6demo-image.rootfs.wic) & Hl5i% 4 X .

o Configure the bootmode switch (S3) to SD card and insert the SD card.
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FTHFEEIEA U-Boot.

JIETAUE

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.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-qt6demo-image.rootfs.wic) from the SD card to e. MMC.
This will partition the card and copy imx-boot, Image, dtb, dtbo, and root file system to e. MMC.

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

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

o Power off the board and change the bootmode switch (53) to e MMC.

4.3 %5 SPI NOR Flash

The phyCORE-i.MX 8M Pluss are optionally equipped with SPI NOR Flash. To boot from SPI Flash, set
bootmode switch (S3) to SPI NOR. The SPI Flash is usually quite small. The phyCORE-i.MX8M Plus
Kit only has 32MB SPI NOR flash populated. Only the bootloader and the environment can be stored.
The kernel, device tree, and file system are taken from e. MMC by default.

SPI NOR Flash 43R EAE U-Boot FRIEAF & H & L. W DA T DA R fn 4T ER :

u-boot=> printenv mtdparts
mtdparts=30bb0000.spi:3840k(u-boot),128k(env),128k(env:redund), - (none)

4.3.1 @BiZMLEI%S SPI NOR Flash

The SPI NOR can contain the bootloader and environment to boot from. The arm64 kernel can not
decompress itself, the image size extends the SPI NOR flash populated on the phyCORE-i.MX 8M Plus.

I
R EARUE B F SR EALZ RIS IER ! Setup Network Host

EFEAE linux IFEREITMEIEE SPI NOR Flash
o PRGN WL I I KA :

[host:~$ scp imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi root@192.168.3.11:/root

o FHREPEIRAY U-boot 73 IXAHAL:
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target:~$ mtdinfo /dev/mtd0O

mtdo

Name: u-boot

Type: nor

Eraseblock size: 65536 bytes, 64.0 KiB
Amount of eraseblocks: 60 (3932160 bytes, 3.7 MiB)
Minimum input/output unit size: 1 byte

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

o [ U-Boot 4 RI4E5:

target:~$ flash erase /dev/mtdd 0x0 60
target:~$ flashcp imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd@

HEF%REI U-Boot IMFPEIIMLLIES SPI NOR

Similar to updating the e MMC 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 TEFTP server needs to be available.
Before reading and writing is possible, the SPI NOR flash needs to be probed:

u-boot=> sf probe
SF: Detected mt25qu512a with page size 256 Bytes, erase size 64 KiB, total 64 MiB

+ SPI NOR Flash FFZHHFriA& 1 U-Boot 5ifg. #LREMEH T IERRBEG Cf:. Eid thtp fmakss
1%, K5 bootloader E A Flash:

u-boot=> tftp ${loadaddr} imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

device 0 offset Ox0, size O0x1c0b20

1641248 bytes written, 196608 bytes skipped in 4.768s, speed 394459 B/s

o [FAIFTEEAERRIME Y X, XRE, PR R AT ATEA SPI NOR Flash Hal/EHA

[u-boot=> sf erase 0x400000 0x100000

4.3.2 Flash SPI NOR Flash from SD card
The bootloader on SPI NOR flash can be also flashed with SD card.

Flash SPI NOR from SD card in kernel on Target

e Copy the SPI NOR flash U-boot image imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-
flash__evk_ flexspi to the first partition on the SD card.

e Mount the SD card:

[target:~$ mount /dev/mmcblklpl /mnt

o FREHEERAY U-Boot 73 X fHAL:

target:~$ mtdinfo /dev/mtd0O
mtdo
Name: u-boot

(85 R 70)
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(¥ k1)
Type: nor
Eraseblock size: 65536 bytes, 64.0 KiB
Amount of eraseblocks: 60 (3932160 bytes, 3.7 MiB)
Minimum input/output unit size: 1 byte
Sub-page size: 1 byte
Character device major/minor: 90:0
Bad blocks are allowed: false
Device is writable: true

L

¥ u-boot X If4EE:

target:~$ flash erase /dev/mtdd 0x0 60
target:~$ flashcp /mnt/imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd0O
.

Flash SPI NOR from SD card in U-Boot on Target

e Copy the SPI NOR flash U-boot image imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-
flash_evk flexspi to the first partition on the SD card.

o TEMATIEEHAEZ AT, F5EAS SPI-NOR Flash #EATH25

u-boot=> sf probe
SF: Detected n25g256ax1l with page size 256 Bytes, erase size 64 KiB, total 32 MiB

e A specially formatted U-boot image for the SPI NOR flash is used. Ensure you use the correct image
file. Load the image from the SD card, erase and write the bootloader to the flash:

u-boot=> mmc dev 1
u-boot=> fatload mmc 1:1 ${loadaddr} imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

o AR A IRBEA K . SKHE, FRBIASREATDAZEA SPI NOR Flash B1FE A

[u-boot=> sf erase 0x400000 0x100000 ]

4.4 RAUC

BSP % # RAUC (Robust Auto-Update Controller) . ‘B4 M4 FE4HH SR, X HEEH Linux N
oo WA RAIR SO RS, PHYTEC B85 T —MEL T, NHUERITN BSP F4£ RAUC:
L-1006e.A6 RAUC Update & Device Management Manual ,
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CHAPTER D

&

51 MIirmiFHS

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

5.1.1 Git g
o I U-Boot %

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

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

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

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

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

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

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

o %3hF| Yocto i) build H:

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

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

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

23
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5.1.3 &% SDK
o WEIEHIRRHT %% SDK:

-

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

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

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

Setting it up...done

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

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

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

5.1.5 RRFBIA

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

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

e

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

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

Tehnzk SDK environment-setup )i, 184782

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

5.2 Bf4%Ri¥ U-Boot

5.2.1 REUEES
o FRHL U-Boot JFALHH:

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

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

o BEGIRIFE:

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

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

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

« OPTEE %% (7Ji%#)): tee.bin

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

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-PD26.1.0/images/ampliphy-vendor /phyboard-pollux-imx8mp-3/
imx-boot-tools/

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

5.2.3 #giF bootloader

o ##i¥ flash.bin (imx-boot):

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

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

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

Fn, ks SD R:

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

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

5.2.5 EHBEFERNHEX/IEIF U-Boot

WARE RS ) EEPROM Fr g CHE BAIA e ki eik i s, Anl ARE— - BAEE RAM K/NY
flash.bin, {HETIRIRRFA TSR AR S LR EEPROM %k

Fi AL IRARE U-boot JEAES, Ff4#:%] Build U-Boot F7 i B/ 32,
YRR C{F configs/phycore-imx8mp_ defconfig:

CONFIG_TARGET PHYCORE_ IMX8MP=y
CONFIG_PHYCORE_IMX8MP_RAM SIZE FIX=y

# CONFIG PHYCORE IMX8MP RAM SIZE 1GB=y
# CONFIG PHYCORE IMX8MP RAM SIZE 2GB=y
# CONFIG_PHYCORE IMX8MP RAM SIZE 4GB=y

FEFEIE A RAM /N, 035 B00BT RO M 20— 50, BN TR RAM K/ NOAT . (RS, 4
W Build U-Boot i FIA SR THRAE.

5.2.6 HiFZHFET RAM XK/N5HiZER U-Boot

Starting with PD23.1.0 NXP or PD24.1.2 mainline release, the phyCORE-i.MX 8M Plus SoMs with re-
vision 1549.3 and newer also support 2GHz RAM timings. These will be enabled for supported boards
automatically, but they can also be enabled or disabled manually.

YR configs/phycore-imx8mp_ defconfig, ¥{#i ] 2GHz B FF R/NEER RAM Hl & :

CONFIG TARGET PHYCORE IMX8MP=y
CONFIG_PHYCORE IMX8MP RAM SIZE FIX=y

# CONFIG_PHYCORE IMX8MP RAM SIZE 1GB=y

# CONFIG_PHYCORE IMXS8MP_RAM SIZE 2GB=y

# CONFIG PHYCORE IMX8MP RAM SIZE 4GB=y
CONFIG_PHYCORE_IMX8MP_RAM FREQ FIX=y

CONFIG PHYCORE IMX8MP USE 2GHZ RAM TIMINGS=y

TERRAF U, # 8 Build U-Boot Wl R I PRARAE

5.2.7 $RiFEER RAM 3§32 U-Boot

M PD24.1.2 Mainline fiA sk # PD24.1.0 NXP fiAT 1, U-Boot A PAZ#IR M HFE % RAM i, RAM K
JINE AR M EEPROM 1251,

Zi#H3C1T configs/phycore-imx8mp_ defconfig. §{i il EEPROM g E 1 7 it 5 [ E (4548 RAM P :

CONFIG_TARGET PHYCORE IMX8MP=y
CONFIG_PHYCORE IMX8MP RAM FREQ FIX=y

# CONFIG _PHYCORE IMX8MP USE 2GHZ RAM_TIMINGS=y
# CONFIG PHYCORE IMX8MP USE 1 5GHZ RAM_TIMINGS=y

TERRAFHE MG, $2ME Build U-Boot W R 25 BRARAT .
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5.3 BMEmIFA

Wz SRR —RATLE FIT 5ifgr. U-Boot CRACE AREW NEL FIT Gifg it 51 R h SN,
I, WESHIRLAHTELE FIT Gigh.
5.3.1 B EiR{E

o fHi Y linux-phytec-imx 433 A] PAYE release notes HH$RF|

o WIRASFTFEMIARE TR v6.12.49-2.2.0-phy11

o Check out fif5y linux-phytec-imx Fr%::

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

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

o NTIRAHEN, BEIVEBYIE] — B 5

[host:~/1inux-phytec-imx$ git switch --create <new-branch> J

o BEEIEIGL:

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

5.3.2 HmiEFAE
o #i%F Linux Ni%:

host:~/linux-phytec-imx$ make imx8 phytec defconfig
host:~/linux-phytec-imx$ make -j$(nproc)

o TN, HANZER] NFS Hk:

[host:~/1inux-phytec-imx$ make INSTALL_MOD PATH=/home/<user>/<rootfspath> modules_install J

o iR PAYE ~/linux-phytec-imx/arch/arm64/boot/Image.gz 13|

o dtb 3L 4 W PA #£  ~/linux-phytec-imx/arch/arm64/boot/dts/freescale /imx8mp-phyboard-pollux-
rdk.dtb $£ 5

o B (EFT) HIFRLAWH -overlay X, RFEmfT

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

or, to build a specific dtb (e.g. imx8mp-phyboard-pollux-rdk.dtb):

[host:~/1inux-phytec-imx$ make freescale/imx8mp-phyboard-pollux-rdk.dtb ]
ik
ARG 3] DAT G 7] -
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
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FREHEEHLRGE L LA T libyami-dev” £

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

5.3.3 BARITER FIT H#iK

TR AR, ST B — > image tree source (its) CfF. AR C A A Yocto %ii¥ T
F AT BSP, A DA U AL 4 B B H SRR B its SCHF: BSP Images B3 AT DAAE X BL R #01% 3¢
{4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP /BSP-Yocto-NXP-i. MX8MP-PD26.
1.0/images/ampliphy-vendor/phyboard-pollux-imx8mp-3/

Kf.its SCPFRBIEI S/ TAEA S, QU MERNEETREEE, I mkimage BI#HEZN) fitlmage.

host:~/linux-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 Copy FIT image and kernel modules to SD card
FIT $i2 AL A% module W LA PATR 77 A il B 2 #2801 SD K L.

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

5.4 Working with UUU

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

5.4.1 Host preparations for UUU Usage
o HHME https://github.com/nxp-imx/mfgtools#linux b HyRHIEFT#R1E

o WEREEMNIRAIL G UUU, 35K IR PATH

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

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

o WE udev H (¥ uuu -udev H LI ) :

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

5.4.2 FREHRIR

Download imx-boot from our server or get it from your Yocto build directory at build/deploy-ampliphy-
vendor /images/phyboard-pollux-imx8mp-3/. For flashing a wic image to e. MMC, you will also need phytec-
qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.
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5.4.3 FARES

Rfbootmode switch (S3) &E R USB Hif7 F#k. [EW, ¥ USB i X5 (upper connector) EREF| FHL,

5.4.4 &iT UUU T EBEBzh bootloader
PATHZETT AR L H

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

LT UG A — PR (X 1) A2 1 H 8 H Ak

ik

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

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

e

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

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

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

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

PATHEETT ot B :

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

5.4.6 Flashing wic Image to e. MMC via UUU
PATILETF KA A

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic ]
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5.4.7 Flashing U-Boot to SD Card via UUU
PATIHETF R A

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

5.4.8 Flashing wic Image to SD Card via UUU
AT TF K LA

[host:~$ sudo uuu -b sd _all imx-boot phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic ]

5.4.9 Flashing SPI NOR Flash via UUU
PATFFETT St R

[host:~$ sudo uuu -b gspi imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi J

XAFHE B SPINOR Flash Ef) U-Boot, [HAXHRIIGE. LRI RETHZIEERINAEL, PAFMAGH U-Boot
BRINERE :

u-boot=> env erase ’

u-boot=> reset

5.5 FHMEES

K THE bootloader AT ML M55, TFHERE S FHRS . IR TN L, e m &
TFTP. NFS #1 DHCP %%, JEahibAKM FraE) TRAT

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

5.5.1 TFTP RFixE
o HOL, BIEAHSOKRAE TETP 30

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

o NJERHERY BSP BB HIBILLE 3, iR other J Xl titp H 5P BT S BAT B2
FR, A TRF TR I B 11X 28 30«

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

o TEIREECRAN 8 1 il E AN TP Hihk. PHYTEC FF&ARPEA TP Hodik 2 192.168.3.11. 1] LA
B MRS 192.168.3.10, TSR 255.255.255.0

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

Hf <network-interface> ey HEH B TF R AR A W 4545 11 0 SR DA R A 5 I 2845 101 SR S/ i A7 ]
HEM L

o REIERM AL AT AA:

[inet 192.168.3.10/24 brd 192.168.3.255 ]

o BRI /etc/default/tftpd-hpa SCfF:
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# /etc/default/tftpd-hpa

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

« Xf TFTP_DIRECTORY & E A% TFTP R454siR H k&
o ¥ TFTP_ADDRESS #%# ) TFTP JI55 HiWriy ALk (& 0.0.0.0:69 PAMEWT 69 it I TR

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

o HUHTE B S5 AR e B R

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

PUFERF T AR A M s 1 42 B 5 AL RATTIE TR EAETF ZARANE T TFTP JR5510 FHLZ (B2 M 2%
E:, TFTP IR428f IP Huhb W8k 192.168.3.10, FM#EE K 255.255.255.0,

NFS fR52RE
o A4 NFS Hx:

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

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

—0:/srv/nfs

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

e unexport the rootfs when finished:

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

Permanent export

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

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

o IYE NFS 55487 BRI /etc/exportfs U4

[host:~$ sudo exportfs -ra J
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DHCP fgB52RiRE

o flgEl%E /etc/kea/kea-dhcp4. conf LM PANTBT-MAHI, F <network-interface> % AH)FH K
A2 FR

-

{
"Dhcp4d": {
"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" ]
+
"lease-database": {
"type": "memfile",
"persist": true,
"name": "/tmp/dhcp4.leases"
Lo
"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
}
}
.
i

TERVEF RGN, FX RS IEEL A A MEER . N T &R0, AR FM, Ffst
interfaces [t BiEIIHE E1Z M 45

o PYE DHCP R FTEHEEL /etc/kea/kea-dhcp4d. conf

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

NN/ EE T, WPR kea-dhepd FEE R E I 2545 1RAETEBIRAS, kea-dhepd-server 5 JLik)H
o LT ORAE ERE 1 5 Bh sl 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.

5.6 MMEBENMEZ

MM R B R TETP AR &R, Hlid NFS EMRSCE RS . (B bootloader F5E M7
SN FE BB N 28
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5.6.1 #EEH LHEMEDIFER
o BN fitimage & HIFNAH titp H b

[host:~$ cp fitImage /srv/tftp

o VERIEDIIAS BIFIEY thep F

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

o HafR other IR} tftp H SR BYITA SCIFRABEBUR , A WPRFICIEMIT 2 AR T EAT:

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

o TS RGARIEE] G0 NFS Hitoh:

[host:~$ sudo tar -xvzf phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.tar.gz -C /srv/nfs

ik
HHOREE sudo JATANS, PABREAARSCR R GE b SR BT @A R -

5.6.2 AR EMMERE
WRFEH E TF AR ER AR MBS, Ei I AR B T8AE . Network Environment Customization

5.6.3 MFRIREE
BT RMUBENE] U-boot, AT 1.
o ZNMZE)EDN, it

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

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

u-boot=> env save

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

.

To use DHCP for booting from a network:

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

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

u-boot=> env set ipaddr <xXx.XXX.XXX.XXX>
u-boot=> env set serverip <xxX.XXX.XXX.XXX>
u-boot=> env save
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5.7 3XEl BSP FAhR&
5.7.1 XM3ai release BFAPRRA

izjéb release manifest jC/fﬁFXEE‘ﬁgT‘u:jfﬁ‘D‘jrﬂ Yocto BSP E(J%?X'—‘Hﬁz'go ’_E:fﬂ‘]z:%;[’f phyLlnuX iﬂi*%%%‘ E‘jii_\‘a
A TN P e

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

AR —> BSP, M TIRERAHIA (BSP-Yocto-NXP-i MX8MP-PD26.1.0 ) HIEHFIFARA . MBL
IR, ARSI AT repo sync FEMFATIY Git Qo RLIUITA iy ek :

[host:~$ repo sync ]

5.7.2 ENBARHERABIFEPERE

BIRE B A1 AR T A AR AS AT DA X ROy 5 AT A R s, AR — D HmiiAs (BSP-Yocto-
NXP-i.MX8MP-PD26.1.0 ) ) PDXX.Y ¥ HEmRA, H A .y 458:

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

5.8 BB FHEY Upstream %

FATH — " Yocto 403 (A2 NXP K14ifd) 14 manifest, fthf#i ] upstream [ Linux 1 U-Boot. iX
] PAF SR 5 5 upstream kernel /U-Boot.

2
master 43371 manifest ST EH T KRGS . GRS HI—L bug., HM1SEWBE master 43X,

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

5.9 Format SD card

B0 SD RFENEX AN I T S 2 TF & SRR P 0 WA 55 o ARFE TR R B3 PR LS Al
REFGGI/NEL T BN root /- XFIRA R, EHH SD RIFTRE, WX RETEY REA#
— AN X B LMOR R T AE ik SD R o S s 2 i Gparted.
5.9.1 Gparted

o FREL GParted:

[host:~$ sudo apt install gparted J

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

host:~$ dmesg | tail

[30436.175412] sd 4:0:0:0: [sdb] 62453760 512-byte logical blocks: (32.0 GB/29.8 GiB)
[30436.179846] sdb: sdbl sdb2
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e Unmount all SD card partitions.

o 33 GParted:

[host:~$ sudo gparted

Jdev/fsde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ Jdev/sde2 unallocated

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

0 operations pending

T RRXERE

i

i resize2fs HiA 1.46.6 RHERIAN PC R4 (fl40 Ubuntu 22.04) Jo¥EkESE Mickledore DA K TH
i yocto MA_HAIZER partup FAFEL . XAZ A resize2fs Fidh T BRI SV A ERE . A
KHAMER, HSH KHuiH .

e Choose your SD card device at the drop-down menu on the top right
o PR extd MO KIF A TREE )N
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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 PUFEET] PAEEEAR 70 X H4F phytec-qtédemo-image-phyboard-pollux-imx8mp-3.wic 5515 & il 2 H 4.
SRIGFHEEE -

host:~$ sudo cp phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic /mnt/ ; sync
host:~$ umount /mnt

BEBE=ITE

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

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

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

0 operations pending

o MEREEORAURIEKER, A5 New”:
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Create new Partition

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

o FEROATINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

o IAEG AR EHT Y4 K I phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic 555 52 il 2| H
Hro AREEIEE -

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic /mnt/ ; sync
host:~$ umount /mnt

5.10 Ampliphy-boot

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

Ampliphy-boot currently provides these bootscripts:

mmc_boot

mmc_boot fit
net_boot fit
spi boot fit

Not all platforms support all scripts. The phyCORE-i.MX8M Plus Kit supports the following
bootscripts:

mmc_boot fit
net_boot fit
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5.10.1 U-Boot standard boot

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

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

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

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

boot_script_dhcp
Sets the name of the bootscript loaded from network.

boot_targets
Determines the scanned bootsources and their order.

bootmeths
Determines the scanned bootmethods and their order.

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

For the phyCORE-i.MX8M Plus Kit, the default values are defined in the U-Boot devicetree (e.g.
arch/arm/dts/imx8mp-phyboard-pollux-rdk-u-boot.dtsi):

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

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

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

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

s

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

5.11 Working with FIT images

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

FR 41



https://docs.u-boot.org/en/latest/develop/bootstd/overview.html#bootmeth
https://docs.u-boot.org/en/latest/develop/bootstd/overview.html#bootflow
https://docs.u-boot.org/en/latest/develop/bootstd/overview.html#environment-variables

phyCORE-i.MX 8M Plus BSP Manual PD26.1.0 NXP Doc-rev.: imx95-alphal-366-gad4ad94

5.11.1 Show FIT image content

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

[host:~$ dumpimage -1 fitImage

or

[host:~$ mkimage -1 fitImage

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

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

5.11.2 Building FIT images standalone

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

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

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

[mkimage -f fitImage.its fitImage

5.11.3 Adding overlays to a FIT image

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

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

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

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

6.2.1 &L
o Module.dtsi - SCHFEFE A LHAEAZ OB, Bilan PMIC fil RAM,
e Board.dts - %0 dtsi 0. A SoC i.MX 8M Plus 5] H HFE MR E F s & & 7E L dts .
o Overlay.dtso - HRYAZ OB ATEAELE (10 SPI NAFE PEB-AV-10) RO /85—
YIRE.
FE Linux WM EFT, FATHY L.MX 8 P& Wik S04 T PAXE arch/arm64/boot/dts/freescale/ 3.

6.2.2 iE&## Overlay

WA Overlay J& 7] PATE S I B AR P 03 s i 7 BE. T 9 AR R (ot o XoF FE VRS Hh )
include, overlay 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,

phyboard-pollux-imx8mp-3.conf 1] F 1 overlay U4 :
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imx8mp-phyboard-pollux-etml1010g3dra.dtbo
imx8mp-isi-csil.dtbo

imx8mp-isi-csi2.dtbo

imx8mp-isp-csil.dtbo

imx8mp-isp-csi2.dtbo
imx8mp-phyboard-pollux-peb-av-10.dtbo
imx8mp-phyboard-pollux-peb-av-10-etml1010g3dra.dtbo
imx8mp-phyboard-pollux-peb-av-10-ph128800t006.dtbo
imx8mp-phyboard-pollux-peb-wlbt-05.dtbo
imx8mp-phyboard-pollux-ph128800t006.dtbo
imx8mp-phyboard-pollux-vm01l6-csil.dtbo
imx8mp-phyboard-pollux-vm01l6-csil-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm01l6-csil-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm01l6-csi2.dtbo
imx8mp-phyboard-pollux-vm01l6-csi2-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm01l6-csi2-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm01l7-csil.dtbo
imx8mp-phyboard-pollux-vm01l7-csil-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm01l7-csil-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm01l7-csi2.dtbo
imx8mp-phyboard-pollux-vm01l7-csi2-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm01l7-csi2-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm020-csil.dtbo
imx8mp-phyboard-pollux-vm020-csil-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm020-csil-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm020-csi2.dtbo
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-port0.dtbo
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-portl.dtbo
imx8mp-phyboard-pollux-vm024-csil.dtbo
imx8mp-phyboard-pollux-vm024-csi2.dtbo
imx8mp-phycore-no-eth.dtbo

imx8mp-phycore-rpmsg.dtbo

AIPATE linux F I DA R 951 it FIT Bt Br A ) overlay Bl

[host:~$ dumpimage -1 fitImage

B FFE u-boot:

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

A PAFE Linux 5§ U-Boot Ff45 T HLE overlay. overlay Jefe5 |y MG . WRMBZ BIER. # TR
T3 B T2 i AR BV

Loading overlays

FIT image bootscripts

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

The fit overlay conf variable can either be set directly in the U-Boot environment or can be part of the
external overlays.txt environment file. By default, the fit_ overlay conf variable comes from the external
overlays.txt environment file which is located in the boot partition. Otherwise if the fit_ overlay conf
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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-phyboard-pollux-rdk-overlayl.dtbo#conf-imx8mp-phyboard-pollux-rdk-overlay2.dtbo

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

u-boot=> setenv fit overlay conf conf-imx8mp-phyboard-pollux-rdk-overlayl.dtbo
u-boot=> printenv fit overlay conf

fit _overlay conf=conf-imx8mp-phyboard-pollux-rdk-overlayl.dtbo

u-boot=> boot

Non FIT image bootscripts

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

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

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

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

u-boot=> setenv overlays imx8mp-phyboard-pollux-rdk-overlayl.dtbo
u-boot=> printenv overlays
overlays=imx8mp-phyboard-pollux-rdk-overlayl.dtbo

u-boot=> boot

6.2.3 7 Linux B TEXRF AR LA U-boot IRETE
Libubootenv 2GR £ T, I TLEFF & linux A& U-Boot FRES,
I PAF i 4T I U-Boot ¥k :

[target:~$ fw_printenv

i A i 2224 U-Boot 345 :

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

/J\l[:\

Libubootenv 2332 BUNL B SCIF I B R PR A B . BB TR AE B gl A B SCiE R, BOATE LT
/1 eMMC HAFERFACE .
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AR eMMC ARG E eMMC R4, libubootenv ¥ Toyk TAE. BV IZIEER /etc/fw_env.
config ({4, DAVCHCE ARG B .
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CHAPTER [

Halshi%

To find out which boards and modules are supported by the release of PHYTEC’s phyCORE-i.MX 8M Plus
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

PATN B AA T 1 MX 8 -5 b SRR S B B RGTUKEh ARy . % 7l DARR S B SR AT
Gl g8

7.1 i.MX 8M Plus 5|}IEHA

% 1.MX 8M Plus Soc f ¥ 2 HMHE o 4 TAERRFFHROCTREVER [ I jsi 28 RO R AR 1R RG4S
W2 1.MX 8M Plus 5|l VAZ B A 2108 \FE S I RE . RUSIAEVFZ T RERIS I Z BRI G, (B
THPFRRE, A —EBRM A GRAR AR 10 Hf. XA 10 ALk, PAIH#
BUL T BEZ WY 37 5%

WEE NN NXP 1 MX 8M Plus Z2%5FHF, PRI 855 RIS T RE T2 H ) .

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

PAF &2 imx8mp-phyboard-pollux-rdk.dts H# UART1 54005 IS 5 :
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pinctrl uartl: uartlgrp {
fsl,pins = <
MX8MP_IOMUXC UART1 RXD UART1 DCE RX 0x140
MX8MP_IOMUXC UART1 TXD UART1 DCE_TX 0x140

I3

FRR I FH—ES MXSMP_IOMUXC_UART1_RXD_UART1_DCE_RX $8E T3 (FEXAE1h 2
UART1 RXD). FFFERRE —#R4> (UARTL _DCE RX) 2iZ5|HPrikm =2 Mot 5IMBeEm (Gt
AHERIE) & LTI MPAERE, fiin, MBI SRS . AT, AR A
The device tree representation for UART1 pinmuxing: https://github.com/phytec/linux-phytec-imx/tree/
v6.12.49-2.2.0-phy11/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L337

7.2 RS232/RS485

The phyCORE-i.MX 8M Plus supports up to 4 UART units. On the phyBOARD-Pollux, TTL level signals
of UART1 (the standard console) and UART4 are routed to Silicon Labs CP2105 UART to USB converter
expansion. This USB is brought out at Micro-USB connector X1. UART3 is at X6 (Expansion Connector)
at TTL level. UART?2 is connected to a multi-protocol transceiver for RS-232 and RS-485, available at pin
header connector X2 at the RS-232 level, or at the RS-485 level. The configuration of the multi-protocol
transceiver is done by jumpers JP3 and JP/ on the baseboard. For more information about the correct
setup please refer to the phyCORE-i.MX 8M Plus/phyBOARD-Pollux Hardware Manual section UARTS.

P RS-232 1 RS-485, i FHAH R &4 15 5. RS485 AT LA ioct]l TIOCSRS485 kM o A )i
WL R A doct]l HFATHCE . W EBIRAT/ RGN HFEF rsd85test, %B/FHALETE BSP .
B TP3 FJP .
7.2.1 RS232

o DANZERT AR o i/ 2 Y 24 Wi

[target:~$ stty -a

o UART $ N RYECE ] AT stty @i 5ehl. Biin:

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

o MILRIF echo Al cat, WPAMNKEAREE. RH:

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

[host:~$ cat /dev/ttyUSB2

FHLFTEI 71237,

7.2.2 RS485

7N

TERE VR LB, T ICARAE R o 5 B 120 WCHBH 2 i L B

HNT I, AR linux-serial-test. XN TH @A RS485 1) IOCTL, Ak E B KR -
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[target:~$ linux-serial-test -p /dev/ttymxcl -b 115200 --rs485 0 ]

£ 2% linux-serial-test TH N HBHEGEL(EE, EUIHIEEE: linux-serial-test
linux-serial-test 2= H 3% & ioctl, WA PAME T rs485conf FaikHE .
YRR LA AT fin 2 /s 24 i T

[target:~$ rs485conf /dev/ttymxcl ]

AT PATE S AR 77 205 H A Bl I -

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

Linux kernel SCA4HGIA T UMAAE C S HEH IOCTL: https://www.kernel.org/doc/Documentation /serial /
serial-rs485.txt

RS485 WM T

R T, W R By s

R5485 Target 1 R5485 Target 2

TX+ TX+
TX- TX-

RX+ RX+
RX- RX-
GND GND

ik

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

BEPEF M A ik 25 D RE
XEFEXCTR, BT AT foctls, AR RR:

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

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

IR T LA S A R OR AR IR AR, kiR :
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targetl:~$ cat /dev/ttymxcl
target2:~$ echo test > /dev/ttymxcl

W ESTE targetl FAEF test” FTHIA . HALRTAVIBLA (o, 16 target2 & HAE targetl EHEL,
o, BIATT DAREA linux-serial-test T H A7 :

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

TEHORBIT, target] K2 H2ILas, target2 Ki@ khfde. Ebn AYMRA @ . HicH:, %}ﬁfjﬁ%&ﬁ @f}:
PR &S . O 30 8 b, ﬁﬁj‘ﬁﬁf 5 PPN Ak . IO R B R g AR TR R K, FE
A5 24T Hl i 4 ”count for this session” . FEAFHL, ‘u\ﬂbﬁﬂ"‘ﬁﬁﬁﬁﬁﬁéﬁfPﬁEE%K%ﬁEHﬁ@U

Fi A I ER &2 target 5] target, {HUL A DA USB % RS485 #:3gsdbfT EHLE B hrmiid, &l fesss
PR,

RS485 €W T

FFF AR TR, AR R

R5485 Target 1 R5485 Target 2

TX+

TX-

RX+

RX-

GND

TX+

TX-

RX+

RX-

TR A RA A5 I DI RE .
X2 T, A PAF-BhiE ioctls,

GND

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

= Current configuration:

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: true
Bus termination enabled: false

Bk T VAIEAT echo IR VAZE R AR MO A5 IR # 1A%

targetl:~$ cat /dev/ttymxcl
target2:~$ echo test > /dev/ttymxcl
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VLR targetl FFEF| test” IR EWATLAYIRA €, T target2 b AGRIAE targetl EIRIL,
PR AW TEMEEE IR T, SHREMH linux-serial-test TH:

targetl:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -o 10 -i 15 -W 2

/dev/ttymxcl: count for this session: rx=114660, tx=118755, rx err=0
target2:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -o 10 -i 15 -W 2

/dev/ttymxcl: count for this session: rx=118755, tx=114660, rx err=0

FEMORBIH, PIA FARBCARE [ I S MR EATTRAE 15 A EOTAE 10 RN Ak . U057 BRI
KIHE], DASERTA S L i TH RARREHC ] . SICAE LT[ RSP A H AR . RSN T AN S 0] DA
1-W 2 SIS, . e JERRTRAT B ARSI R T . e LT ARG T A 1% i ) I 75 R Rz 0

By 68 I3 Bl F AR ise s 21 B An s i, (Bl DAsE I USB 2] RSA85 it gndt EHL-5 HbpZ 8] 5¢ .
] RETE SRR 1 ME Ay S AE AL EIEH T AR,

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/tree/
v6.12.49-2.2.0-phy11/arch /arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L376

7.3 Ethernet
phyBOARD-Pollux-i. MX 8M Plus 2t PAKMIEE O o FATHIZ OB AR AR T IR AR M2 1 .

i

The naming convention of the Ethernet interfaces in the hardware (ethernetO and ethernetl) do not align
with the network interfaces (end0 and endl) in Linux. So, be aware of these differences:

ethernetl = end0
ethernet0) = end1l

Jr A 4 DR PR — AR ME R Linux M 255 0, RTRAME BSD B8 0 dbfr . B I 48 L el
systemd-networkd ~FHFEFEEHE . AH A ECE SCEF AT AFETF AP /1ib/systemd/network/ HSEHHRE], DA
KAE BSP H1{1) meta-ampliphy/recipes-core/systemd/systemd-conf H 3¢,

IP addresses can be configured within *.network files. The interfaces are configured to static IP as default.
The default IP address and netmask for end0 is:

{end@: 192.168.3.11/24 ]

To configure end0 to dynamic IP over DHCP, go to /1ib/systemd/network/\*-end0.network and delete the
line:

[Address=192.168.3.11/24 ]

The DT Ethernet setup might be split into two files depending on your hardware configuration: the module
DT and the board-specific DT. The device tree set up for the ethernet where the PHY is populated on
the SoM can be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/
arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi#L59.

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the phyBOARD-Pollux can

be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64/boot /
dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L179.
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7.3.1 MERE
U-boot M4EIFIE
o HE bootloader Hir DA M 15 - :

[u-boot=> printenv ipaddr serverip netmask J

o TEFFFHLBLESN TP 192.168.3.10 AT MY 255.255.255.0 WTEOLR , JT AR Y %R [m -

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

serverip=192.168.3.10
netmask=255.225.255.0

o USRI EEA AT T :

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

<parameter> [V i% 42 ipaddr. netmask. gatewayip B serverip H—1~. <value> Y2 i S501
BEE-
o IR TE R H AR IR . BRI ST

[u—boot:> saveenv ]

TEX B, B nrpORF TP Huhk sl DHCP, i A @ #AS IP Mk
o it

[u-boot=> setenv ip dhcp J

o WHE TFTP M NFS fgfe. Bl AT Frs:

[u-boot=> setenv nfsroot /home/user/nfssrc J

R, XEBUUL S bootloader HBLE .

IS

% nfsroot Fl netargs XFEHAE & 1] ABE U-boot FMNFRBEEHIMR(E. XTF ML E30, SNRIAEERFE T
tftp fN#L. Flan, ZEFE bootenv.txt L% E nfsroot Z5H, THAE tftproot H &M :
[nfsroot:/home/user/nfssrc ]

TETAETF B A X S5 E . TEER, U-boot AMIBEAEEXT T4 ipaddr 5 serveraddr iXAHAS f ANk
YER, PUAEAHEZEANTISE 2 b C 205 B 58 .

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:
eth0: ethernet@l0000000, ethl: ethernet@l0010000

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

SEATEL ST
e Find the ethernet settings for end0 in the target kernel:

target:~$ ip -statistics address show end@

2: end0O: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gqdisc 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 end0 configuration:

[target:~$ ip address add 192.168.3.11/24 dev end0® J

7.4 SD card

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

i
= OF

XL R PR . IR, BT PRAE A AR EE BRI A B E . X RER B £ K !

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> fERRSS, N1 IFRITRG EENZBEA RO KR 70 AT A AT AT 2824 1 SCPE R Gt A7
#ealfl, I AT ALMRHET R EATALE], Bildn, ATPAGEH] mount Al umount iy 4773 X HE2UHIEI 2L
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X KB T 20K SD RS AR XK (EUT M) . WREATRE, WERNREER
— ARG (RRIT “HAEL”) . XML T, DA /dev/mmeblkl FEATAE A MLRIHE. F
izE2 SVNUI RS D a O e

DT configuration for the MMC (SD card slot) interface can be found here: https://
github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64 /boot /dts/freescale/
imx8mp-phyboard-pollux-rdk.dts#L386

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.12.49-2.2.0-phy11 /arch/arm64/boot /dts/freescale/imx8mp-phycore-som.dtsi#1.223

7.5 e.MMC Devices

PHYTEC modules like phyCORE-i.MX 8M Plus 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) combined 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

7.5.1 & CSD HH52E

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 i 28, G5n] AZG ) aF a8

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

RR=HH:

Extended CSD rev 1.7 (MMC 5.0)

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

7.5.2 {ERLISEIE (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).

BOAFOLT (BukTER), EEBRETRSEMIT, BATREAS, MRS iR KR ).
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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.

A4 BKOPS_EN (Zfff#k: 163) 1 MANUAL_EN (i 0) {5 %:
o fH 0: FHALE T3k BKOPS. &%&5 ATERESZHF 0.
o {H 1 FHFFFahE BKOPS. Y FHUASITIRSEER, B2 AR’k BKOPS,

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

JEDEC FpifE v5.1 5T —Fugii) B 8 BKOPS Jifg. B EHLREW & Wk 5 G 8fE, HoBesrE s
& A 3IHS BKOPS (12 L3 {74t BKOPS_EN (%fffds: 163) H{i AUTO_EN ff§id).

o BGA BKOPS EN RECWE, Wi

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

s, pln:

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

fE 0x00 %78 BKOPS EN #48H, S5 AMEREZ 2. {6 0x01 378 BKOPS_EN g5, +
HLRFAN I SR IS 6 A

o MPAT 4 fifE BKOPS _EN:

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

[...]
mmc bkops_en <auto|manual> <device>
Enable the eMMC BKOPS feature on <device>.
The auto (AUTO EN) setting is only supported on eMMC 5.0 or newer.
Setting auto won't have any effect if manual is set.
NOTE! Setting manual (MANUAL EN) is one-time programmable (unreversible) change.

o Hix#H BKOPS_EN fi, #Hif7:

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

o N TERRHTICEAROF HINZRER B 3hfil % BKOPS, e X MRS

[target:~$ poweroff

I
BKOPS_EN fiij@—IRIER ARy, JoiAIRE .

7.5.3 OJEEBEA

A PR B W] HE B -
1. Reliable Write option for a whole e MMC device/partition.
2. BRGHATHET AT .
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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 phyCORE-i.MX
8M Plus 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]: Ox1f
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

WEREABA A, ATPAEH mme THFAE:

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.

BB AT REMSD CMD23 dlc B {7 Reliable Write Request parameter (B[ 525 A RKZS%0) (i
31). HWERA v3.0 2, SCHRS (FlU extd B HE) FAH PSRN HEEF (W0 fdisk iy X3E) il
WA % £ 5T EE. 7 Linux WZJEMISH, Bilsdtrd REQ _META #EfT4bH,

ghik: MHHERETT data=journal 1) extd SCPF RGN IL T R LA U RG] AZEWT R 1K
RS, (AAEWHE RTINS AREIRTRES Bk TERFPIEOLT, #n] AR S RS IEF RS, N T
DR RE P SCPFRYIE R ORAT IV AR BT RS pR&R fdatasyne B fsyne,

7.5.4 FE extd RILBERFEHK/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 RPCHATBER K/

[target:~$ parted /dev/mmcblk2 print

o R
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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

1] parted K SCIE R GE 7 XS A BE A IR R/

p
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 HESCPERECIRE AT 5B

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc _blocks = 4, new desc blocks = 57

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

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

L

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

7.5.5 A% SLC #EX

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 SLC BEEl SLC B, XI5k T tE, %8
A JEDEC Ayl rfiid , aT DO B A~ ESE IR . JEDEC SRl g AR M 15 s 11 S B4
TIANPRIL, 3 foth A R FATHE . XT38 (Micron) St g, HYBRJR MRS Tl 4et, (LR A ast

1%

He
=]
L

TEiRA bR R E MR, T A B Sk
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PAT A BRI 7R T QnAn] J 49 ot Jg 2k
o First obtain the current size of the e. MMC device with:

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

GSSEVEE

BYT;
{/dev/mmcblkZ:636527575048:sd/mmc:512:512:unknown:MMC S0J58X:;

WL, %R AR 28R 63652757504 745 = 60704 MiB.
o EHBUAM M SLC BRI B RN, i -

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

B

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

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

X H AR /M 3719168 KiB = 3632 MiB.
o BAE, SETDAE R AL fr o N A B B ESR SRR I, Bl4n 3719168 KiB:

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

IREEIEE

Done setting ENH USR area on /dev/mmcblk2

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk2 SUCCESS

Device power cycle needed for settings to take effect.

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

o ATHRBEIECAR, XA

[target:~$ poweroff

FHEAT BN . BRI B S IR .
e Bc, #fs ENH SIZE MULT {fl, T4 3719168 KiB:

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

VA ZE R

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

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

o WG, KRN
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target:~$ parted -m /dev/mmcblk2 unit B print
BYT;
/dev/mmcb1k2:31742492672B:sd/mmc:512:512: unknown:MMC SOJ58X: ;

7.5.6 WBRIRE

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

o After booting from SD card execute:

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

eI --secure HfRATSTE eMMC WA HERR T A BI%RF. -f (SR EIRH IS, X4 eMMC %
LS ROBEE Sy DX I AR Al - T

I

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

Zar WS LA FEE, EXAao AT R B, H HHGEAE TR R !

7.5.7 ee MMC Boot Partitions

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

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions boot1 and boot2 can be used to host the bootloader and are more reliable. Which partition
the i.MX 8M Plus uses to load the bootloader is controlled by the boot configuration of the e MMC device.
The partition rpmb is a small partition and can only be accessed via a trusted mechanism.

BEAh, User 43 IXATPAGR A DUAS B 8 LAY — M@ KXo X RER IR TEAR SR Vel . AR E S
e, W25 JEDEC fRifEsf 7.2 For XAEEL.

U522
Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table.

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

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

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

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

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

target:~$ echo 0 > /sys/block/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

T#2 1.MX 8M Plus SoC A% & :

SoC User "X {EFEE Boot X IEEE 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:
(X F"boot0’) :

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

(X F"boot1’):

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

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

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

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

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

Automatic failover

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

7.6 SPI £i&&

i.MX 8M Plus %l #$ 27— FlexSPI fl—4> ECSPI IP #%, FlexSPT F: 2 il S F5#i> SP1 i, #t£ ]
JEFE A MBS o BRI SR R DUE T / DU /GBS R e (1/2/4/8 R BZ:) . ECSPI
PSR 3 A SPL# T, R MR DA — A% M CS (chip select) I, T CS Wili@id GPIO 5%
B, PHAESEIE EATPAERE
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7.6.1 SPI NOR %5

phyCORE-i.MX 8M Plus is equipped with a QSPI NOR Flash which connects to the i.MX 8M Plus’s
FlexSPI interface. The QSPI NOR Flash is suitable for booting. Please see different sections for flashing
and bootmode setup. Due to limited space on the SPI NOR Flash, only the bootloader is stored inside. By
default, the kernel, device tree, and rootfs are taken from eMMC.

bootloader /7 it EEPROM ik il & 545 T SPI Flash, 4% %% SPI Flash, WIE )= 2 [a] B
HBEH overlay, Y A4 45 H SPI Flash a5 #17 &, WA W EEPROM %4, SPI NOR
Flash F7 SR R 5H . AXREZEE, HSHBER overlay #5145,

bootloader F£f#if i VA A A% mtdparts JHSISHIE LB, £5 SPTMTD 7y K% i%%; Linux. BSP
TPERIA S X AT SR B A -

u-boot=> printenv mtdparts ’

mtdparts=30bb0000.spi:3840k(u-boot),128k(env),128k(env_redund), - (none)

R HE LY bootloader PFAs e, W DATEIZA T, M Linux /72500, ol PAE L /dev/mtd<N>
Vi NOR Flash 70X, H <N> 255 NOR Flash 7y KA KA MTD s . LR
XEIE# MTD B, it H s LisfT:

[target:~$ mtdinfo --all ]

BT A MTD Be# KRR KA FR . AP e DTS Ay SPT 197 i 3. SPL Y Gt
FIEZEE SPT BRI Bess, FEXAHE DL T HAT SPINOR Flash.

B SPT 329 R SCn] PATESK B4R F) -

https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64 /boot /dts/freescale/
imx8mp-phycore-som.dtsi#L85

7.7 GPIOs

phyBOARD-Pollux HA—H%[THT GPIO By5[Ji. X85 E#EHS 1 MX 8M Plus 5[, H#%E
A GPIO. ‘EfTA VAE#TE Linux J F2Silsp i . AbBRERHE L GPIO 41410 5 4> GPIO 41 (GPIOL -
GPIO5), HAHAS 32 4 GPIO, gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 ZiX Lk
B 1.MX 8M Plus GPIO 4 GPIO1 ~GPIO5 ] sysfs FIn.

GPIO #itRiHl GPIO<X> <Y> (filfn: GPIO5_07). <X> %7~ GPIO Bank, M 1 31%c%| 5, i <Y>
FR% Bank NI GPIO. <Y> M 0 3143 31 (44 bank 5 32 4 GPIO).

2T, Linux W —B—RBEoR M 2GR A v 0 GPIO. ITHIEFEF I A 202

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

M PSRl GPIO $ffli ] libgpiod, B4t 7 —AFEMTHE, MF45 Linux GPIO PSR #&IHMTRHE.
PAF 2 TR R :

o AGMESH Y 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 B8 KT gpiochips WIEANE R, WHFENMMAFR. consumer, J7la). {&HFPRASFIHN flag:
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[target:~$ gpioinfo -c gpiochip@

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

[target:~$ gpioget -c gpiochip0@ 20

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

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

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

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

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

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

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

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

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

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

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

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

*Note*

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

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

o

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

7.7.1 @it sysfs g GPIO

B
i sysfs Pi GPIO BE4idif 1, HATEBEA libgpiod,

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

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

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

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

7.8 LED ¥T

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

T 2R R A T

FOREUITA AR LED, dEHIA

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

The phyBOARD-Pollux provides the following LED indicators: red:userl, green:user2 and blue:user3.
« JJJF LED 47

[target:~$ echo 255 > /sys/class/leds/red\:userl/brightness

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

Device tree configuration for the User I/O configuration can be found here: https://
github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64/boot /dts/freescale/
imx8mp-phyboard-pollux-rdk.dts#1.249

7.9 12C 2%k

% L.MX 8M Plus 04 %% 3 R Busili iy 12C ik, PHYTEC BURHE T2 RRNY PC i, ki
e HEBEH] 1 MX 8M Plus 1 12C #ie. ATk T #f phyBOARD-Pollux Ay T°C A
P b B4 (DT) 27,

i2c BYBCAMTT R A —LOUCE, BIANmAER, T RE R AR, PAKGI IR BE, 14 scl-gpios Fl
sda-gpios, IXLE@ ] T REIKI 4 5 T .

General I?C1 bus configuration (e.g. imx8mp-phycore-som.dtsi):  https://github.com/phytec/
linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64/boot /dts/freescale /imx8mp-phycore-som.dtsi#
L122

General I2C2 bus configuration (e.g. imx8mp-phyboard-pollux-rdk.dts)  https://github.
com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch /arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts#L233

7.10 EEPROM

1 phyCORE-i.MX 8M Plus [l T—4 i2c #1111 EEPROM f#i#. BA Wik, 3 EEPROM %35[q] (44
2 12C-0 Hutik: 0x51) APAMELT Linux HY sysfs 3 095, 32 EEPROM Ry 256 F45H1 ID T (A4k:
12C-0 Hihk: 0x59) HIT#Aaill, A&k, Bk, ID SURGEE L sysfs 2 M7 . A5 0% B 25 ()R- 205
B A1)

ik
AR ER T AR ) EEPROM ZS[aI 8, 3R ARFATHY SR AL

7.10.1 phyCORE-i.MX 8M Plus t#j 12C EEPROM

)

EEPROM ID Wi (M2k: 12C-0 itk 0x59) F11E% EEPROM RIRMIHT 256 P47 (M4 12C-0 #b
hk: 0x51) RATHEERREE M. R bootloader AT A, M TR BETCIE IEAAE S -

phyCORE-i.MX 8M Plus SoM _[f#j 12C EEPROM %% 12C-0 A 2iy 12C Huht 0x51. 7] DAL %15
AT A

[target:~$ hexdump -c /sys/class/i2c-dev/i2c-0/device/0-0051/eeprom ]

FEPOT AT/ B HIHTE) EEPROM (91T 1024 547, 54T

[target:~$ dd if=/sys/class/i2c-dev/i2c-0/device/0-0051/eeprom bs=1 count=1024 | od -x }

T 4KiB ) EEPROM (4% 12C-0 Hbhl: 0x51), Ff£58 EEPROM %, i
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[target:~$ dd if=/dev/zero of=/sys/class/i2c-dev/i2c-0/device/0-0051/eeprom seek=1 bs=256 count=15

7.10.2 EEPROM SoM #&ill

7E phyCORE-i.MX 8M Plus _Fii & 12C EEPROM HA— [t 12C #ihik 0x59 7F i2¢0 _bS-hk iy <7
ID GUh, PAM—ASmliat 12C Hidik 0x51 7F i2¢0 bEF-HEIER KiK. PHYTEC {fi XA 32 “F5 A IX
HORAFA# T SoM HfE R, WiE PCB AT & .

TEJE B R Y B st it EEPROM dls. & M T #E#% 1L 619 DDR RAM . 5 {45 R] DA A 1A 69
bootloader FifRAK SCFFAIR M RAM K/, I BBk IEHi DTS overlay.

st EEPROM ID BT RIECEFIIEH XIS AT 256 51 gilllfk, bootloader 2 f7H[mliEF] phy CORE-.MX
8M Plus Kit RAM #%, R 2GiB RAM.

o

EEPROM ID Wi (444k: 12C-0 Hiht: 0x59) FliF# EEPROM KIpywi 256 A~F4 (Ma4k: 12C-0 Hi
hb: 0x51) RATPHERREE . KRN bootloader (94T R, M+ 1] BETCIE RS S -

(] APTEITHR 2 Bt s Ube 5 % D AR AE U R 3 BT B A BRI (5 6 -

DT representation, e.g. in phyCORE-i.MX 8M Plus file imx8mp-phycore-som.dtsi can be found in our
PHYTEC git: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch/arm64 /boot/
dts/freescale/imx8mp-phycore-som.dtsi#L210

7.11 RTC

RTC DA /dev/rtex P, 1T PHYTEC fuliiifa 24 RTC, WtATEESA ZA RTC e 3Xft.
o BHRF| RTC B FR, ATDAEL DA R 7 s U: sysfs 26 -

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

o BN, fRrFREE]

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

IS

XCREA A SERTEHER (RTC), HEE IPC #2101 RTC. WIRAFAER & /aliases 45 H , Linux 2R E
X4 H AR RTC %44 1D,

H 3 Fnastfa) a] PAE L hwelock T H A date iy 3 T4#0E . /R H AR B3 s )24 /i H A1) -

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

S H a4 Sk HOTAIRE ). H WA PALA N A BCE Al "YYYY-MM-DD hh:mmuss (+[-)hh:mm”:

target:~$ date -s "2022-03-02 11:15:00 +0100"
Wed Mar 2 10:15:00 UTC 2022
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ik
R IX (FER R B hh +0100) ATRESA FFAIE .
] date iy AXBULSLHIEh (RTC) RYMEFTH Y, EUC A REATE ST A, KT BCr i %

3. WEA RTC, HAIFEM A hwelock myd. A hwelock T HXF 47110 H AR (GE date fydi5
H) BA RTC, SRGEEIFERMEEFEUGEHE N A% RTC L:

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

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

ZENSER IR (RTC) BEE ARG H Y, 56 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC mi{E; alarm

FTPAMSEIf IR (RTC) At IR AB B R ST . %X Unix Z05C/IE], BIF 1970 451 4 1 H UTC
FRVARIIFIEL. ZAEMHERE] RAM RZSIGHY 4 /e R4, A

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

ik
PNESHLE alarm WFTE]RFGE B AR T — 0480, BOA alarm THEEASCRFAD

7.11.2 RTC &%
SeRHHER (RTC) HAT—263hifig, WTOAMIS hwelock T HIFT R
o FATAT AT A F oo RTC Ay DfE

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

RAMER) & AL AT Tt , BRI 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

U b~ WN PO

(BT
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(#E)
#define RTC_FEATURE BACKUP SWITCH MODE 6
#define RTC_FEATURE ALARM WAKEUP ONLY 7
#define RTC_FEATURE CNT 8

.

FATA PAE S AT 7 kA RTC BSM (Backup Switchover Mode #5-JJ4fufbiz;) :

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

FATAT RAE A AT R E RTC BSM:

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

BSM i S -

#define RTC BSM DISABLED
#define RTC_BSM DIRECT
#define RTC_BSM_LEVEL
#define RTC_BSM STANDBY

w N =B O

MY

% BSM B B8 DSM 8 LSM, DAEYERILAHLIER AT FHIE, RTC w] DAY 2 45 HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HLP-UI) M1 DSM (B DA ) X
PN X TR

DT representation for I?C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/
arch/arm64/boot /dts/freescale/imx8mp-phycore-som.dtsi#L217

7.12 USB Fi=Hlzs

1.MX 8M Plus SoC 1) USB il A2 11 R MR P (it 7 — R A i e B 58, SeBl USB %
# Z B, fekdiBERTIA 4 Gbit/s GEER#’SS’) . USB v RGEHA PR USB g . XM
MMETIEHREER 1 USBDevice 5 USB Host fiiJf]. #/MZLASESE]—4> USB 3.0 2= (PHY).

BSP i RAREGHRS (ifh) Mss. Hihs USB M2 HR & ISR o RS 75 B e N AZ I E P S

Mo BT udev, I ERNIAERSESTASME— ID, IR ATE /dev/disk/by-id H1#RF], X4 ID 7]
PATE /etc/fstab " HH T LAARIRI AN ARG USB fAAE 35S

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/
arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L344

7.13 CAN FD

phyBOARD-Pollux Z#FH4~ flexCAN #:1, ¥ CAN FD. X264 1% 5 Linux 431 CAN fEZE, ZIE
ZREENAAE Linux MZ)Z22 b HXAMES, CAN H0RIHEEE N Linux FEKHeE, FE gLt
CAN ¥EERIMMIIEE. L5 BT PAYE Linux PAZSCRYH 3L 3] https://www.kernel.org/doc/html/latest/

networking/can.html

. ’f;*i}zﬁ
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[target:~$ ip link

to see the state of the interfaces.

e To get information on can0, such as bit rate and error counters, type:

target:~$ ip -d -s link show can0@
4: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 72 qdisc pfifo fast state UP mode DEFAULT group default gqlen 10
link/can promiscuity @ allmulti © minmtu O maxmtu ©
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,
—»gs0_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

i th & —HARMESEL, XEESHARIE A T AKM B O, BIIFAERT A 800 T CAN #UZH %/ (fian
MAC Huht). PATF S8 A A E S

can0 BEOZMR
NOARP CAN ToEifdi il ARP il
MTU RAB T

RX packets  $ZUILF 5 R
TX packets & ik EdE w4
RX bytes P FATEL
TX bytes  KIXRFIEL
eITOTS. .. BREIRGITHE 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 can0@ down
target:~$ ip link set can@ type can bitrate 500000 dbitrate 0 fd off
target:~$ ip link set can® up
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The bitrate can also be changed manually, for example:

target:~$ ip link set can@ down

target:~$ ip link set can® txqueuelen 10 up type can bitrate 500000 sample-point 0.75 dbitrate 4000000,

—dsample-point 0.8 fd on
target:~$ ip link set can0@ up

O DA cansend ZIE7HE, S candump FZEUH EL :

target:~$ cansend can0®@ 123#45.67
target:~$ candump can0®

ZAE ST H R BEYL CAN Jik:, {1 cangen:

[target:~$ cangen

cansend --help Fl candump --help F&{IL T S& 3530 A1 I AHE B 5 )

Device  Tree  CAN  configuration  of  imx8mp-phyboard-pollux-rdk.dts: https://github.
com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch /arm64 /boot/dts/freescale/

imx8mp-phyboard-pollux-rdk.dts#L203

7.14 PCle

S

The phyCORE-i.MX 8M Plus has one Mini-PCle slot. In general, PCle autodetects new devices on the
bus. After connecting the device and booting up the system, you can use the command Ispci to see all PCle

devices recognized.

. ?ﬁﬁ/\

[target:~$ lspci -v

o PRFFUCED:

Flags: bus master, fast devsel, latency 0, IRQ 218

I/0 behind bridge: None
Memory behind bridge: 18100000-181fffff [size=1M]
Prefetchable memory behind bridge: None

Capabilities: [40] Power Management version 3

Capabilities: [70] Express Root Port (Slot-), MSI 00
Capabilities: [100] Advanced Error Reporting
Capabilities: [148] L1 PM Substates

Kernel driver in use: dwc3-haps

01:00.0 Network controller: Intel Corporation WiFi Link 5100
Subsystem: Intel Corporation WiFi Link 5100 AGN
Flags: fast devsel

Capabilities: [c8] Power Management version 3

Capabilities: [e@] Express Endpoint, MSI 00
Capabilities: [100] Advanced Error Reporting

Memory at 18000000 (64-bit, non-prefetchable) [size=1M]
Bus: primary=00, secondary=01, subordinate=ff, sec-latency=0

[virtual] Expansion ROM at 18200000 [disabled] [size=64K]

Capabilities: [50] MSI: Enable+ Count=1/1 Maskable+ 64bit+

Capabilities: [dO] MSI: Enable- Count=1/1 Maskable- 64bit+

p
00:00.0 PCI bridge: Synopsys, Inc. Device abcd (rev 01) (prog-if 00 [Normal decode])

Memory at 18100000 (64-bit, non-prefetchable) [disabled] [size=8K]
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(¥ k1)
Capabilities: [140] Device Serial Number 00-24-d6-ff-ff-84-0d-1e
Kernel modules: iwlwifi

TEXABI T, PCle gt 34 R Wili Link 5100 .

X PCle 1548, SUMIHE NAZECE B IEM SRR . flan, X WLAN K2 h SRR diliEm .
S SR BN RR P16 37 44 A CONFIG IWLWIFI , B PAYENIZBCE AT Intel Wireless WiFi Next Gen AGN -
Wireless-N/Advanced-N/Ultimate 3%,

o N THUEIKSIRERY, THIEIBIRAIN Yocto FHFH UL THAE: Yocto Reference Manual
— linux-imx fJZE/RA: virtual/kernel

XFFHLER A, 4 WLAN R, SRS —HE R [E 0300 o X e SR AT EAE /1ib/firmware/ H g
W, A RERE %A
. i_f;ﬁ}\

[host:~$ scp -r <firmware> root@192.168.3.11:/lib/firmware ]

o B, ARG LUREIM AN

[target:~$ ip link set up wlplsO

o BRRHEE DEH S ERAGLAT f

-

58.682104] iwlwifi 0000:01:00.
58.690822] iwlwifi 0000:01:00.
58.696577] iwlwifi 0000:01:00.
58.831022] iwlwifi 0000:01:00. L1 Disabled - LTR Disabled
58.839679] iwlwifi 0000:01:00. L1 Disabled - LTR Disabled
58.845435] iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0
58.902797] IPv6: ADDRCONF(NETDEV _UP): wlplsO: link is not ready

L1 Disabled - LTR Disabled
L1 Disabled - LTR Disabled
Radio type=0x1-0x2-0x0

o ©O © © ©

IV

4t PCle #45, BIUIPAKMF, BIEEEA M /lib/firmware/ ANz EE S0, AT BEIEH TAE, mRI
B 70 b AR AT PR R R R R R — BB R AR R AN B R TR R G A AR
DUT, BEAROAT A AR R AR ] 5 o ) [T 4

Device  Tree  PCle  configuration of  imx8mp-phyboard-pollux-rdk.dts: https://github.
com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11 /arch /arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts#L312

7.15 E4n
R &35 HDMI fil PEB-AV-10 #4248 iy T1 TLV320AIC3007 544 f#isse (CODEC) IC,

1E AV JESSE b, H— NG OMTP AR 3.5mm HAURFLRI—A 8 £1HEE. 8 SHHEEHU & s i e
#%. HALA line-in {55,

ik
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(/1] PEB-AV-10 #E AR AT R th vy, A ScRpdad HDMI ARt i S50 s 25 590
it A PR -

ik
In PD26.1.0 release, PEB-AV-10 audio is not working. Only HDMI audio is supported.

TRA R RIRSIRE RS I A KB A AR, IS A AT a9 A B R :

[target:~$ aplay -L J
A SRR
[target:~$ arecord -L J

7.15.1 Alsamixer
FRE R RWIIGE, HRA

[target:~$ alsamixer ]

CWIZ2FERRZEI, FREM IC BAVFL W A ThEE. @id SSH F1FF alsamixer [1[&1 1% 51 L il
AR O T . BT A TR & R A B SO AR It . "MM? R aesig (ZEh%
W), WRANEE S m Y. GUAT PGB < R > Pl i . B tab f, &0
DATE B TR 53 8 425 1 2 R U

7.15.2 RERIANEE

—LERIAR EAFAETE /var/lib/alsa/asound. state 1. ZXTT DA DA R A 2 0RAF4 I alsa 1% H :

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

BT PAE L AR J7 U AR alsa B

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

7.15.3 ALSA &
FA1H BSP it —14 ALSA Fit® {4 /etc/asound.conf ,
ALSA Bt &S] DR R B3 T gmfa sl , BIF A2 ALSA IE% TAERr TR,

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

N PEB-AV-10 8- NEH, ¥ playback.pcm M”dummy” % ¥k pebav10”:

[...]

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

(ZEFI)
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}

[...

]

(e E1)

QISR B R, RS O A B IR O A, B playback.pem U B RAR Y 3R KK
w45, Plan “softvol pebavl0”. {ififf alsamixer 35 |5k iE %35 B4 51 .

fooa

]

pcm.asymed {

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

7.15.4 PulseAudio Bt &
YT Pulseaudio [N TR, TR w] 0S40 46 H 4 2%

[target:~$ pactl list short sinks

kR i, HRAC

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

7.15.5 &K

1817 speaker-test DAK AR BE -

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

SRR E I, T DAGER] aplay. B4, 2L ALSA JAE 4 :

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

FHR AR, B0 mp3, EATPAMEA Gstreamer:

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

7.15.6 5

arecord j2— N AT LH, F TSRl S0, BN AL A . BB EMIE, 7 AEH
alsamixer, flf, FTH &M PGA R&% MicSR F A PGA
K H TLV320 4D a8 22 v WU A5 40 .

3 =5 u2
/kb:ér—é

MicSR, PAMEEL 3.5mm ffL ]

target:~$ amixer -c "sndpebav1l@" sset 'Left PGA Mixer Mic3R' on
target:~$ amixer -c "sndpebavl@" 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-phy11/
arch/arm64/boot /dts/freescale /imx8mp-phyboard-pollux-peb-av-10.dtsi#L58

7.16 #1357

7.16.1 #P$H5 Gstreamer

BUNHOU, BSP 2238 T ARG, BAEH /usr/share/qtphy/videos/ . PTABEHIPAS i 2 — TR
L€

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/qtphy/videos/caminandes 3 1lamigos 720p vp9.webm ]
o HiH:
target:~$ gst-launch-1.0 -v filesrc location=/usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm !, ’
—decodebin name=decoder decoder. ! videoconvert ! waylandsink
o HH:

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

717 §R

% phyBOARD-Pollwx 374k 3 FORIRI Gttt . o DL G PIRR . R b TR 1 B e
MRS A overlay .

O VYRR & &R overlay

HDMI phyBOARD-Pollux  AZEE overlay (BRAEH)

LVDSC PEB-AV-10 AC209 imx8mp-phyboard-pollux-peb-av-10-ph128800t006.dtbo (loaded by de-
fault)

LVDSC PEB-AV-10 AC200 imx8mp-phyboard-pollux-peb-av-10-etml1010g3dra.dtbo

LVDS1 phyBOARD-Pollux imx8mp-phyboard-pollux-ph128800t006.dtbo (disabled if PEB-AV-10 dis-

AC209 play overlay is used)
LVDS1 phyBOARD-Pollux imx8mp-phyboard-pollux-etml1010g3dra.dtbo (disabled if PEB-AV-10
AC200 display overlay is used)

ik
o FEREL Weston fi sy, #fiOr & 40 i tAH P AC .
o LVDSO0 (PEB-AV-10) and LVDS1 (onboard) can not be used at the same time.

HDMI ZEBE A PR . FoMb 11 W DUES AM overlay 4T

BN E R EE D2 HDMI Al LVDSO (PEB-AV-010). FA{i1#) PEB-AV-10 3Z4% 10 ¥} edt,etml1010g0dka
LTV
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ik

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

7.17.1 Weston fit®

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

B—RReE
TEFATH) BSP v, BRIA R Weston %y i i% B~ HDMI,
[output]

name=HDMI-A-1
mode=preferred

[output]
name=LVDS-1
mode=off

When using the LVDS channel 0 (PEB-AV-10) or the LVDS channel 1 as output, set the output mode to off
for HDMI-A-1 and for LVDS-1 to current. If you want to use LVDS channel 1 (cables connected directly to
the phyBOARD-Pollux, not to PEB-AV-10 expansion board) then you need to load no overlay. Remove the
imx8mp-phyboard-pollux-peb-av-xxx.dtbo from bootenv.txt.

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

[output]
name=LVDS-1
mode=current

ik
PR A= R, ETEFE R LVDST (M) 1 HDMI.

7£ HDMI #1 LVDS0 (PEB-AV-10) HXUFEL R HEATSUR RN, PR B B -

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

[output]
name=LVDS-1
mode=current
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7.17.2 Qt Demo

{{iJ1] phytec-qt6demo-image if, Weston SAEJHzhIHZN. A1 Qt6 DEMO MHAEF4A “qtphy”, T

AL AT 7 A I

[target:~$ systemctl stop qtphy

o BHPIHG Demo, iHizfT:

[target:~$ systemctl start qtphy

« B Demo ) EENREN, WHET

[target:~$ systemctl disable qtphy

o ZEM Demo WY HZNHZN, WHiafT:

[target:~$ systemctl enable qtphy

o Weston A DA DA A 20  k

[target:~$ systemctl stop weston

7k
TE % MH] Weston 2 |, W74 Qt Demo.

7.17.3 Tzl

W LCD ##e5] PHYTEC J¥Jct, wPAid Linux WAZHT sysfs $#8 D¥EHIHE. R0 Bra T i
LA AT DAE SO /sys / class /backlight FHE] o SEIURH B S 1) L5 A T A6

ik

— B L WoRITIT K HUFE /sys/class/backlight H L2480l Ebln: backlightO £ backlight1

o Biltn, FHIPUERRSEER] (max_brightness), AT

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

AR FEEETERZ 0 3] <max_ brightness>.
o TORPCUFISZIEG S, A

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

o HAIMF brightness AL :

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

Bian, KM

A XA XMW X, # 2 W https://www.kernel.org/doc/Documentation/ABI /stable/

sysfs-class-backlight,

iEIME

75


https://www.kernel.org/doc/Documentation/ABI/stable/sysfs-class-backlight
https://www.kernel.org/doc/Documentation/ABI/stable/sysfs-class-backlight

phyCORE-i.MX 8M Plus BSP Manual PD26.1.0 NXP Doc-rev.: imx95-alphal-366-gad4ad94

Device tree description of LVDS-1 and HDMI can be found here: https://github.
com/phytec/linux-phytec-imx/tree/v6.12.49-2.2.0-phy11/arch /arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts#1L281 https://github.com/phytec/linux-phytec-imx/tree/v6.12.49-2.
2.0-phy11/arch/arm64/boot/dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L218

The device tree of LVDS-0 on PEB-AV-10 can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.12.49-2.2.0-phy11 /arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux- peb-av-10.dtsi#L125

7.18 GPU

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

[target:~$ glmark2-es2-wayland

ik

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

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

7.19 HFEE

7.19.1 CPU #Z=iDMAEIAD

1.MX 8M Plus SoC ) CPU RERZTAREINHSARAIE L. X TAEATE CPU RYAiIEREm 19 i ).
PR A YRR “ShAS R LR (DVFS). i.MX 8M Plus BSP §§ DVFS Jjfig. Linux N
feft T —A> DVFS #2428, A4 CPU LB E iy NSRRI — M FHGZATHY governor, ARHE{H
Y LMX 8BS SERFLFIOAR [ AR

IV

R DVES SN B4~ CPU oL it THIRIE, H—4> CPU ZLAIRE S P H AL CPU
Lo L, B CPU ZLIRAIZMFER DVES &, G M08l DVES R EZARTRER .

o BURBUGEREINE, WA

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

filgn i.MX 8MPlus CPU, fmnlik%) 1.6 GHz, MIZ55H 2 :

[1200000 1600000

o A HTRIAREA

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

governor MRIEEANTHY H AR H S FEX LR P ) — 1.
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o HIHFTA R governor, f#HPATF 4 :

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

» conservative governor 5 ondemand governor JEFEAHLL. H 2 BHAT NA I, B EARSF I K
CPU HJZE, MAZHE CPU GALA 5138 i e s ik 3 f Rk .

 ondemand (FKiA) MY HT RS TRLEW RER) CPU BLOHIRZ MY, 24 RG B FRE (I
BRI CPU BODBIR.

» powersave IFZAEFHALH CPU BLSR,
o performance 15245 EHE 1 CPU O,

+ userspace fLVFPA root BiatT i M P E M PSRRI B E AR (B4, B E S 1600000) o 4
A

o BAWYHINY governor, A

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

ST ECER

[ondemand J

o YJHLF) 5 —A governor (fl#N, userspace) WA AR R e :

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

o BUTEARATDABCEAIA -

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

f * governor A ELN(EE, S H Linux WEARIE A Linux NAZSCEY, #42°M Documentation/
admin-guide/pm/cpufreq.rst .
7.19.2 CPU £y '&E

% i.MX 8M Plus SoC iih i FE R AF ZAMEFRESAZ.O . BIA0, % 1. MX 8M Plus HA 4 4~ ARM #.0», AJPA
TEIZA T BT 5 1 A

o HEEBERGETIA N, AT

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

o RN, Bilhn:

{cpuo cpul cpu2 cpu3 cpufreq ’

[...]

X RGA AP BOATEOL T, R T OEBUR I . ABRIS SR EEERE
o BRI, BT

[target:~$ echo 0 > /sys/devices/system/cpu/cpu3/online ]
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fERBIN, BeR 2

[[ 110.505012] psci: CPU3 killed

ARG KR, 3 B0 BT HHME TR
o BERTLAGEH] top fi S A LAIIERR 1 A ARG -

Ltarget:~$ htop

o WEFHEEL, HiT:

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

7.19.3 ik E RAM

phyCORE-i.MX 8M Plus 3¢ RRREARHEFEAIKIZ . T LA HIAN R A R . 58 /RS2 T ASE 2 DA s

-

target:~$ echo mem > /sys/power/state
#resume with pressing on/off button

POl A TR G YR, GifistT

target:~$ echo enabled > /sys/class/tty/ttymxc0/power/wakeup
target:~$ echo mem > /sys/power/state

7.20 T
7.20.1 U-Boot

Z A U-Boot Hiii BEFE I ANEBAE . BUAE, U-Boot S TR CHLINAE, PARS IRAE Bl AR il 1o 2.

FRALELE RIS AZ P IR — 2L
i i AR R T R /R B H T iR

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

7.20.2 W%

Linux WAZSER T R FIIIRE, RERSHEMLE R (SoC) LEE, FEAR CPU M, 44 XU , T8 H b BKEh 70
DIFE, FHERIRED N X RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt).

AR T AATE 1. MX 8M Plus SoC “F-& LB N APL. i.MX 8 HA T SoC 1y A B B2 A4 Ji&

o
o R T AVAZE B QR BRAL

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

o B, VRIFFFED:

[49000

1

imx_ thermal WRZBKSITENF TP A AT . X LMl iR CPU ZUS R [l A B ] o 227 Tolk i

FHRGALHR o
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Bl Tl
#igh (&H) 85°C  95°C
JeE (26HL)  90°C 100°C

(TEEFHNZ sysfs UHJE /sys/class/thermal/thermal zone8/)

DA AZ FAVAE BHL G Y X S i i SOR A e I SRR 20 . DA TR AT R ABOR. (K thermal governor)
145 : Step Wise. Fair Share. Bang Bang #ll Userspace. BSP i I i BRIASIG 2 Step Wise. WIS sysfs
S temp HH#) SoC EE(E R T trip_point_0 , W CPU B4R 3EE AL CPU M., 24 SoC kR
trip_point_0 VAR, BRI o

ik
M T HATLHE TR RSN CPU, [N Vi & i i SEhRfE T BE S B[«

7.21 &'\

PHYTEC i.MX 8M Plus SR & —MECFR 1, URGHENAESEEIT AN HI 17 U-Boot HER
NS, BRI E Y 60 £, Pit, RIEER NS SRR, BB E I I6Z4T. Linux NAZIKE)
FEFFERIET I, HERREA BB E] . ARG systemd 7& Linux HECERTM, PABEGR RS
HEE I S U A R O o

7.21.1 Systemd EYE X
Systemd MAS 183 FFhA SZHFAE(FF 15 .
o BBHAIIM S, FFELEN S HETORECE /Jetc/systemd/ HH S system.conf S

RuntimeWatchdogSec=60s
RebootWatchdogSec=10min

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

[target:~$ systemctl daemon-reload

7.22 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.
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[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 ------------

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>;
I3

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.

7.23 NPU

The i.MX 8M Plus SoC contains a Neural Processing Unit up to 2.3 TOPS as an accelerator for artificial
intelligence operations. Refer to our latest phyCORE-i.MX 8M Plus Al Kit Guide on the phyCORE-i.MX
8M Plus download section to get information about the NPU: L-1015e.A1 phyCORE-i.MX 8M Plus AT Kit
Guide

7.24 ISP

LMX 8M Plus SoC W& — PRGBS (ISP). ARELZER, WS [sbe| .MX 8M Plus SR
1 ISP #7>.

7.25 f L= miziEHI2E (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $#Eft—R PR AR fuse, HTAAHEE, Bl MAC Hbohik, Hahfic & RHADK AR S (F
i.MX 8M Plus reference manual FFFrR “H_F OTP 5l (OCOTP_CTRL)”). PAFFIFEFH i.MX 8M
Plus reference manual, 3 OCOTP_CTRL H—F 25 1Ess (EHhlk>H 0x30350000) :
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AR Bank 7 W ERBE A iR
0x30350000
OCOTP_MAC AT 9 0  0x640 f5 ENETO0 MAC Huhkag{% 32 17
OCOTP_MAC AT 9 1 0x650 4 ENETO MAC itk 16 i f1 ENET1
MAC HuhERIIE 16 £
OCOTP_MAC AI 9 2 0x660 fu4; ENET1 MAC #ihtid 32 {7

KT OCOTP_CTRL 1) fuse 583N E 2 8] (1) 5¢ B 5 R AELNBLSS, W25 i.MX 8M Plus Security
Reference Manual 7" Fuse Map” #5345
7.25.1 7 uBoot $hiEH fuse BY{E

T DA PRI shadow ZFTFRFBEN fuse 2P77at. BEUTPIATRMENE, ORI F A sttt
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0 ]

7.25.2 7 Linux fpiEH fuse {H

B Linux R fuse %5, NXP #2467 NVMEM_IMX_OCOTP #idk. B MA7BsH shadow 2747
NI fuse NAATPAEAT sysfs 1517 :

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

h ok 81



phyCORE-i.MX 8M Plus BSP Manual PD26.1.0 NXP Doc-rev.: imx95-alphal-366-gad4ad94

el 82



CHAPTER 8

i.MX 8M Plus M7 Core

%7 Cortex-Ab3 #.>4h, SoC Hib£ER T —4 Cortex-M7 Core /5 MCU., FA1H Yocto-Linux-BSP ¥f
A53 #b bizfT, 1l M7 Core n] PAVENHIB) CPU, T H#MLE RTOS [ FHATHIIMES . A
w] AT R AR R A8, R AN e (8 SR 257 M7 Core B 2F8E Linux #4E RGEREW P AT IR Hl . A
TR IR Q0T Gt 138 ] 4R 151 DA S il . phyBOARD-Pollux _Fizf7EA].

phyBOARD-Pollux HiH NXP MCUXpresso SDK il Zephyr 3 H 3745, A7 (A NXP MCUXpresso
SDK, P2y H Hl MCUXpresso SDK SCHFIZNAEHEZ .

IR EAEAE Zephyr T H ] M7 Core , 5% Zephyr T H 3CR:

o https://docs.zephyrproject.org/latest /boards/phytec/mimx8mp_ phyboard__pollux/doc/index.html

8.1 FRHuE =1l

1] A ] NXP MCUxpresso SDK FIAEA ) 4 T HAEE 1 i 47 TR T4

8.1.1 FRENRED

MCUX SDK PAK i.MX 8M Plus f7nBIal AN PHYTEC ) GitHub BT iiZiH:
o https://github.com/phytec/mcux-sdk/
e https://github.com/phytec/mcux-sdk-phytec-examples/

1. 81t west #1454k MCUX SDK:

[host:~$ west init -m https://github.com/phytec/mcux-sdk/ --mr <VERSION> mcuxsdk ]

LR E— meuxsdk H, HEHPEE meux-sdk F . mcux-sdk-phytec-examples 7% H 3l
T F] meuxsdk HEH. A EMSE <VERSION> 2 mcux-sdk 34> X475, 132 MCUX SDK
JBA . BEARIEGHT IR RAS , AT PARE T 2.13.0.
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Ik

west E—MEFEEHTH, & Zephyr W HM—5r. 4% west, 0] PAFH pip. FEXIR
B, west BrLZREAE—4> Python EIFALEH:

host:~$ sudo apt install python3-venv python3-pip

host:~$ python3 -m venv west-env

host:~$ source west-env/bin/activate

(west-env) host:~$ pip3 install west

2. HR I -

{host:~$ cd mcuxsdk

host:~/mcuxsdk$ west update

H 3% examples-phytec 5% T A BAEH Ml 7R, & AT phyBOARD-Pollux Flfit4 2.13.0
) MCUX,

SRR, 5% TR make/cmake, GNU ARM A TR ATAEAE A9 L linux
FATHEGZERRTH, Bil40 Ubuntu,

[host:~$ sudo apt install gcc-arm-none-eabi binutils-arm-none-eabi make cmake J

YiiFes L HAEW A L E M https://developer.arm.com/ 3B, FEARESE SO )5, W00 ARMGCC DIR
MBI FRAR AT, B, XFTACT 3 H SR ARM toolchain 10-2020-g4-major FiiAs :

[host:~$ export ARMGCC DIR=~/gcc-arm-none-eabi-10-2020-q4-major ]

8.1.2 Ymi¥E

The scripts to build the firmware are located in <sdk-directory>/examples-phytec/phyboard-
pollux/<example__category>/<example>/armgcc. There are scripts for each memory location the firmware
is supposed to run in, e.g.

host:~$ cd examples-phytec/phyboard-pollux/demo_apps/hello world/armgcc
host:~$ ./build release.sh

B PEa THE M7 Core 1) TCM bRy, fy i FCEFE armgee HSR Y release/ H1o .bin SCR] PATE
U-Boot HzfT, Ti.elf SCFA]PAE Linux #5277,

BiFAE DRAM _FizfTi i fF, iz 4 build ddr release, 54N,

[host:~$ ./build_ddr_release.sh ]

i B R UEAE armgee H N ddr_release/H . .bin U] ATE U-Boot HizdT, 1i.elf U] PAFE Linux
HiztT.

8.2 i&z1T M7 Core 7=l

HWiF T ER PAiafT M7 Core 194, #F Linux Fffi f§ Remoteproc PA & FE U-Boot,

BRBORES, WEEHFEI PC LEshEE i Zimifd: (Fla0 Minicom, Tio 5§ Tera Term), ¥
HFCE N 115200 BEPR. 8 NN, LA EAIEAN 1 AR, (8nl), HAMHET.
—H Micro USB H1451%4#2%] phyBOARD-Pollux F ) USB i 1, Bad Mg ttyUSB 545 — 4T
sk E A53 #Z.0r9i UART fiHE., 71— PTEIRE M7 Core i UART fiHE .
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8.2.1 M U-Boot i&fTRfl
FLFi ] bootloader U-Boot HZk {4, nJ A bootaux 4 :
L e —3KBREE T BSP Hifghy SD K
2. A Y. bin S HIF] SD R —r X
3. AT RS IE B 3hE 8
4. MRAEEFE R A2
XHFAE M7 Core () TCM Hz A7 4 :

u-boot=> fatload mmc 1:1 0x48000000 firmware.bin;cp.b 0x48000000 0x7e0000 20000;
u-boot=> bootaux 0x7e0000

## Starting auxiliary core stack = 0x20020000, pc = 0x000004CD. ..

MTAE DRAM Ausfri il

u-boot=> fatload mmc 1:1 0x80000000 firmware.bin

u-boot=> dcache flush

u-boot=> bootaux 0x80000000

## Starting auxiliary core stack = 0x80400000, pc = 0x80000539...

FRFE % Y BRAE M7 Core BUJER UART |,

8.2.2 i&iT¥ Remoteproc F Linux LIzl

Remoteproc ;g — MR, AAVETEIZTI Linux 21 M7 Core o WJLAINZECY TCM 4k, Fr] LA

BB IE AT . 2 Remoteproc, FHEIREIXFEM Overlay:

Edit the overlays.txt file located in the /boot directory on the target by adding conf-imx8mp-phycore-

rpmsg.dtbo:

[fitioverlayiconf:conf—imx8mp—phycore—rpmsg.dtbo

Restart the target and add to/set the optargs variable:

[u—boot=> env set optargs "$optargs clk-imx8mp.mcore booted"

M7 Core Hy[&l{F.elf SCPFATPATE /lib/firmware "R 4RE] o ZMEELE, A -

target:~$ echo /lib/firmware/<firmware>.elf > /sys/class/remoteproc/remoteprocO/firmware
target:~$ echo start > /sys/class/remoteproc/remoteproc@/state

ZOMBA R, M7 Core F5 25 1L

[target:~$ echo stop > /sys/class/remoteproc/remoteproc0/state

ik

TEFF KA R EE /lib/firmware T HI T3 B NXP B Yocto /2 meta-imx., FL{fH & MCUX

SDK H B giiFEAs, 7S 1SR BN H 21T 2R /1ib/firmware i,
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8.2.3 {EH J-Link #{Tigik

Segger #AF W] PAM https://www.segger.com/downloads/jlink /#H. M Segger #{fHy V7.20a ATT4E, 15
A 1.MX 8M Plus ) M7 Core 75 ZLRF40 /MNP BLE SO H1 %] J-Link R {FH & NXP J-Link SCHHT
i.MX 8M Plus

5 J-Link —jf2, GDB 5548 ] 1l FaafTHiiE . & phyBOARD-Pollux £, JTAG 5IIAI AL X6
PREESAR VI . e R IA R M PEB-EVAL-01 JF 2tk , IR BTGHRA —4> JTAG #0.

[host:~$ sudo apt install gdb gdb-multiarch ]

B8 J-Link 80, GiFHA

host:~$ JLinkGDBServer -if JTAG -device MIMX8ML8 M7

Connected to target
Waiting for GDB connection...

(1] GDB Flia T, EHA

host:~$ gdb-multiarch firmware.elf

(gdb) target remote localhost:2331
(gdb) monitor reset

Resetting target

(gdb) load

(gdb) monitor go
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