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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-PD24.1.1 [#Jii4 Machine J%}:
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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Expansion
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Reset 51
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BootSwitch  *1 | RGpLED X9 X8 x20 Micro SD Card | CAN1  CANZ X5
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-PD24.1.1/
—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-PD24.1.1/
—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
H Yocto fIfE ., #iilAl: Yocto Reference Manual (scarthgap) .

3.1 EXiRE

IR ARTE L EHL EEH Yocto 4giFid Phytec BSP, W #FH Yocto Reference Manual (scarthgap)
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-PD24.1.1

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

3.2.1 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: H| imx-mkimage Zf13f) bootloader 454, 35 SPL. U-Boot. ARM H{E[E{f41 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%

%i%¥ BSP 11



phyCORE-i.MX 8M Plus BSP Manual PD24.1.1 NXP Doc-rev.: imx95-alphal-340-gcb088a5

YRi¥ BSP 12



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 TEMATEEGBAEZ AT, TN SPI-NOR Flash gEATAg2E:

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 ,

4.5 EFI B3}

U-boot B3 HFilad effl JHEI#% LM . U-boot ZERIASEM T — AN EBIMIA, AR5 %M 453 Ampliphy
FATHC. ARARB R RESEA, fF2m3h eff GIFE. Frid, il eff HEhHT, FFEml@IFBea a3
(2T o

4.5.1 3 efi 35
B off 43, FELE doefiboot ASEULE K 0. I ELAIAGILATE bootmeths FRESAS 1 X efi B

efi mgr
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u-boot=> setenv doefiboot 0
u-boot=> env save; env save;

4.5.2 Yk efi BEHERX
WAL EMEE A efi 53, PTPARE bootmeths FRIGAF HF efi. [AHFIF doefiboot FRMGAR R{EALE N 1.

u-boot=> setenv bootmeths efi
u-boot=> env save; env save;

4.5.3 RRIRERG

W efi WTPAZERE . BRI linux &47HK, 41 openSUSE, Fedora DA} Debian. iRk ZM BN E
MR iso Hifg, -

https://cdimage.debian.org/debian-cd/current /arm64 /iso-dvd/

RG] iso LRI U # . WA A T IERI 34 -

[sudo dd if=file.iso of=/dev/sdx bs=1M conv=fsync status=progress ]

1 U Bl AT R8I, GRUB &R /R PR 4 X B . SR HR I S dE . XA
B, AREB AT REA L. AR AR AT ZRAE emme (mme 2) 3 sd R (mme 1), BPRIEZ
WA T u-boot. A RH uboot WFEA M IFFHEIT, MNFHEEF TrX, B3 KRRk
HIFIR X, O TR u-boot, (U ML S AMIB A% R Y XK

FE22%¢ Debian B 2P, (R2HEE5EE 2% GRUB 2 EFT a8 shfrfiiifie. WA, UPHERES
ZHUH NVRAM ik, e, B0 grub-dummy 3P HRAKM, IF AR EE” il GRUB 237
SRS .

TELRSEUR , TR &I BN (U ). W 2RsiNINI 23 m R TR SE -

WRRB R, TR R SRR R BE T IAKATIR . SRR AR M eficonfig A4,

[u-boot=> eficonfig ]

XTI — 3B, SRJGVRAT PAESE Edit Boot Option . ‘B4 W/ M4ETHEhET . WRXESESHE KA
FMRIYEATI, #E$E Add Boot Option DAVSHN—HTAYEEST . FIUIXI T debian, R H 7B ERHIAF .
PRAT AR AR IR F B P B NAS o SRRSO Be, T DARE R LR A TR I RE BN 55— X Bilan
eMMC "mmec 2:17 , 8¢ SD F"mmec 1:1” . RFFEEEN SO T EFI/debian/grubaabd.efi . 2 J51%1F,
BEIFEENRT. TV iz B8t A debian,
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CHAPTER D

&

MIXA AT, U-Boot W RENAT R AL T Z T, PRI Ay Bl i — e SO ALY .
WAE, “HEFPEEAE 1) FIT g gt Scf . tbsh, PHYTEC ampliphy A 47 E 22
W%ﬁT*ﬁ%@%$*7ﬁ%i%%NT%@:ﬁﬁiﬁ%ﬂﬁﬁﬁEo%WE@E%E%ﬁﬁ,@ﬂ
PASAAT

[run legacyboot ]

ik

XA O, R T MRAT R BARERT, @it B maR, HhHE
oy R gD AR A

5.1 MIirmiFAS

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 €F
o I U-Boot {3

[git://git.phytec.de/u—boot—imx ]

o FAIH U-Boot FT u-boot-imx FESM T —LERE{FAH S AN T S
o M Linux WAQHE:

[https ://github.com/phytec/linux-phytec-imx }

o FRATHY i.MX 8M Plus N2 £ T linux-phytec-imx % .
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LR AL DAY Y u-boot I kernel HUAXSIVIY git 4 tag AR%:, W& A AR BSP Ik

meta-phytec/recipes-kernel/linux/linux-phytec-imx_ *.bb
meta-phytec/recipes-bsp/u-boot/u-boot-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 F£3h%E| Yocto 14 build H

host:~$ source sources/poky/oe-init-build-env
host:~$ bitbake -c populate sdk phytec-qt6demo-image # or another image

TEREhHIE)S, SDK 238 {771 build/deploy*/sdk,

5.1.3 &% SDK
o BEIEHRIRLRHT 2% SDK:

host:~$ chmod +x phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-
—5.0.x.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-5.0.x.sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/5.0.x):

You are about to install the SDK to "/opt/ampliphy-vendor/5.0.x". 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
e T EAEH 59 source environment-setup SCAFSRAIIGA RN shell 32 Y i 3A 45 -

[host:~$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa53-crypto-phytec-linux

515 REME/IR

M7 %1% Linux kernel fil U-Boot FF¥ FHLZ 3 — L&Y T H . ¥F Ubuntu, 0] DA DA 64 2%
Bl

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

o

R IHPAFAEFTHR (F40, Ubuntu 20.04 LTS) LffiJf] Scarthgap NXP E#ihf) BSP i, 4% H T+
MUY U-Boot 5§ Linux A% T HAIRES I BLA 8. 42 i# 2] "undefined reference” #§i%, —Fhfifde k2
7 PATH #8548 5 HP A EALAY) binutils,

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

TEM# SDK environment-setup 5, iZf7H64

TR, TERCHRASH AT (40 Ubuntu 22.04) AoRMEEE] SDK MK FIRE, X2 54T HUF o/ A
i B R AT IE 3 TAE
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5.2 Bih4Ri¥ U-Boot

5.2.1 REUEAES
« 3RHL U-Boot JEHG:

[host:~$ git clone git://git.phytec.de/u-boot-imx ]

o ZORIUEHA U-Boot tag, FREAFIKANINY release notes, T AFEX A release notes
o IRAHE N tag FRoh v2024.04_2.2.2-phyx
o HENIFTM U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2024.04 2.2.2-phyx

. UETHRPRRRE:

[host:~/u-boot-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa53-crypto-phytec-linux J

5.2.2 RERFRFRHY — I3 14
L1 bootloader, MR EERFIX LRI 1 F 51 u-boot-imx Hik Hx, FRFHE M4 ALY, mkimage JH
PN

e ARM Trusted firmware JEHSCHE (mkimage T 234530 bl31.bin ): bl31-imx8mp.bin

« OPTEE %% (7Ji&f): tee.bin

« DDR firmware files ( mkimage I B 3 % # I Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4 dmem 1d *.bin, Ipddr4 dmem 2d *.bin, Ipddr4 imem 1d *.bin,
Ipddr4 _imem_ 2d_*.bin

WREE R Yocto 4iid T 3ATH BSP, BEAIPAYE yocto TAREH KL bl31-imx8mp.bin. tee.bin Fl
Ipddr4_*.bin: BSP Images

B F R A PAFE X B R # 3¢ fF: https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX8MP /BSP-Yocto-NXP-i. MX8MP-PD24.1.1/images/ampliphy-vendor /phyboard-pollux-imx8mp-3/
imx-boot-tools/

o
W PRISE 44 BT IS, AR mkimage tool F%

5.2.3 4gi% bootloader
o Zi% flash.bin (imx-boot):

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

FR 25


https://git.phytec.de/phy2octo/tree/releasenotes?h=imx8mp
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD24.1.1/images/ampliphy-vendor/phyboard-pollux-imx8mp-3/imx-boot-tools/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD24.1.1/images/ampliphy-vendor/phyboard-pollux-imx8mp-3/imx-boot-tools/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD24.1.1/images/ampliphy-vendor/phyboard-pollux-imx8mp-3/imx-boot-tools/

phyCORE-i.MX 8M Plus BSP Manual PD24.1.1 NXP Doc-rev.: imx95-alphal-340-gcb088a5

5.2.4 J% bootloader IREFRIEEZ L
flash.bin LR PAFE u-boot-imx/ HIE FHH], BAERT A TS . F5 848 i R R e i ks o -

SoC User X {EFEE Boot X IEEE e MMC Device
i.MX 8M Plus 32 kiB 0 kiB /dev/mmeblk2

B, 55 SD f:

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

P

MR A AT BSP Yocto LMD, HAKMWBE B ST Yocto 2 &"BOOTLOADER,_SEEK”
F"BOOTLOADER_SEEK_EMMC” 75,

5.2.5 EAHBETERNHEX/IEIF U-Boot

WARERGA ) EEPROM Fr g CHE BARIA e K Jeik i s, Anl ARE— A BA T E RAM K/Ng)
flash.bin, HEJIIERRFA TR AR S LR EEPROM %

Fe AP BRI U-boot YRS, FYJHF] Build U-Boot & {5 BiHIRY 4> 3.
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

HFEIERH) RAM b, W5 0000 ERIGRAO 230, BUBHERAZ RAM K/MOTT. BREFEBUR,
W Build U-Boot 45 (R 5 BIEATHAE

5.2.6 HiFZFET 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 Fl & :

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
CONFIG_PHYCORE_IMX8MP_RAM FREQ FIX=y
CONFIG_PHYCORE_IMX8MP_USE 2GHZ RAM TIMINGS=y

TERRAFHE NS, $288 Build U-Boot W T 22 BRARAF .

FE 26



phyCORE-i.MX 8M Plus BSP Manual PD24.1.1 NXP Doc-rev.: imx95-alphal-340-gcb088a5

5.2.7 ®RiFEFR RAM $iiZER) U-Boot

M PD24.1.2 Mainline fiAS % PD24.1.0 NXP fiATF 44, U-Boot T PAZRIFAM HE % RAM i, RAM K
JNA 27 M EEPROM 251,

i 3C1T configs/phycore-imx8mp_ defconfig. §{li il EEPROM it B4 7 5 [ (1 45R 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

TERAFE MG, IR Build U-Boot R i BREEAE

5.3 BMEmIFAE

WS &AW —EITETE FIT 5ifg . U-Boot CHACE NAREW INEL FIT HBIH51:H P EEWNE.
I, WEBGLAHT WAL FIT Giigd.
5.3.1 EeERNKHE

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

o MHUAS PR FRIARZEFR A v6.6.52-2.2.2-phyx

o Check out If§E/y 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/v6.6.52-2.2.2-phyx

o NTIRAHEN, BEIVEBYIE] — B 5

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

. BLEREHIE:

{host:~/1inux-phytec-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa53-crypto-phytec-

—linux

5.3.2 HmiEFAE
o #i%F Linux Ni%:

{host:~/1inux-phytec-imx$ make imx8 phytec defconfig

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

o TRRNBHRY, HANZER] NFS Hk:

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

o iR PAYE ~/linux-phytec-imx/arch/arm64/boot /Image.gz 1%

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
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[host:~/1inux-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

il

IR B EI AT i ) -

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
HREAE FHARGE L2 T "libyaml-dev” £1:

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

5.3.3 BARITER FIT HRiK

BTRT PRLOM R M N %, FEEE 4 image tree source (.its) . MR EE L Yocto 4ii¥ T
FATH BSP, W] DA U AL 45 B B H SRR B its SO BSP Images B35 AT DAAE X BL R 2001% 3¢
4 https://download.phytec.de/Software /Linux/BSP-Yocto-i. MX8MP /BSP-Yocto-NXP-i. MX8MP-PD24.
1.1/images/ampliphy-vendor/phyboard-pollux-imx8mp-3/

Hits SCAFE MBI TAEH R, QI8 — MR WEHRAEER:, IFH mkimage G]#RZAH) fitlmage,

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

5.3.4 Copy FIT image and kernel modules to SD card
FIT £ DA S A% module A AT AR I UL il 2 2 3k SD .

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 MR https://github.com /nxp-imx/mfgtools#linux | i I EFTER1E
o WRGBEMIRAM S E UUU, 5 HES e pATH A

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

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

o BEE udev FN (F£ uuu -udev "FETEANUL ) :
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host:~$ sudo sh -c "wuu -udev >> /etc/udev/rules.d/70-uuu.rules"
host:~$ sudo udevadm control --reload

5.4.2 FRENEIR

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.

543 FARESZ

Bfbootmode switch (S3) #'E& K USB Hif7 F#k. [FE, $F USB simH X5 (upper connector) #EE| ML,

5.4.4 &iF UUU I EBzh bootloader
PATHZEFF Kot b H

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

R PAMBAER —FRil I (1) £ K LR RS H .

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

fo

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: 0Ox0
PARTITION ACCESS: 0x0

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

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

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

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

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

5.4.7 Flashing U-Boot to SD Card via UUU
PATIHLETF R

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

5.4.8 Flashing wic Image to SD Card via UUU
PATH G TF St

[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
PATIH L TF St b

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

FFHTH SPINOR Flash _Ef) U-Boot, {HAZHHIAGG. Gin e EHERRIHIASL, LAEMZGH U-Boot 11y

BRINFREE -

u-boot=> env erase
u-boot=> reset

5.5 T MBES

N THE bootloader AT KL A ML TS, FRBCE —LETHURSS . FETF R T L, AL R

TFTP. NFS fil DHCP iR% . BEEhPAKM TR T EWF:

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

5.5.1 TFTP RBIEE
o B, QEAHSRAFE TETP SO

[host:~$ sudo mkdir /srv/tftp

)

o RJERHER) BSP SilB SR IR H 5%, IFHER other BT tftp F S i BTy SCPF A B

B, A MR TR T A5 1) X 28304«

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

]

o TRIREETHAH N (Y DRSNS IP ik, PHYTEC JF & MA0EA IP Huht2 192.168.3.11, WA

B FHLHEHEEE A 192.168.3.10, TS K 255.255.255.0
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[host:~$ ip addr show <network-interface> ]

Ff <network-interface> Frfi by 4% B & M I 28542 10 o 88T DA A A g 5 X 4842 101k S 7R i vl
M 43 1 .

o REIFERM AT AT A

[inet 192.168.3.10/24 brd 192.168.3.255 ]

o BEEgRHE /etc/default/tftpd-hpa SC4F:

# /etc/default/tftpd-hpa

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

« X TFTP_DIRECTORY & A H TFTP k454 H %

« X§ TFTP_ADDRESS # &} TFTP fg55 WWrid EMLhE (% &0 0.0.0.0:69 PAYEWT 69 i 1 L rg
IP).

« ¥ TFTP_OPTIONS, DAFfir4 i/ il it B 03071 :

[host:~$ man tftpd ]

o FOFTRBIARSS DALY T C S R

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

BUAEARFHE A AR DA 9 s 1 IR 3B S5 ML . FRATTIE TG BAE T MR AZFT TETP ARSS ) WL 1) 37 ) 4%
iER:, TFTP RS-#5/ 1P #Hbdk %8 192.168.3.10, TRH#EFD A 255.255.255.0.

NFS fR%ZEiRE
. Bl NFS Hik:

[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 -o rw,no_root squash,sync,no subtree check 192.168.3.0/255.255.255.J

o unexport the rootfs when finished:

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

Permanent export

e To make the export persistent across reboots on most distributions, modify the /etc/exports file and
export it:
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[/srv/nfs 192.168.3.0/255.255.255.0(rw,no_root squash,sync,no_subtree check) ]

o HUFE NFS %5 #5875 BRI IEEL /etc/exportfs SO

[host:~$ sudo exportfs -ra ]

DHCP fgBZ2RiRE

o B7EEYRHE /etc/kea/kea-dhep4. conf S0 DANER TR, P <network-interface> #idfh >k iy FH
A2 PR :

{
"Dhcp4": {
"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" ]
+
"lease-database": {
"type": "memfile",
"persist": true,
"name": "/tmp/dhcp4.leases"
1
"valid-lifetime": 28800,
"subnet4": [{
"id": 1,
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool": "192.168.3.1 - 192.168.3.255" }
I
H
}
}
.
B

TERVEF MBS /NG, FAX A RES AL AT M ER. AT %4, M HAREP M, s
interfaces P B 1EIIHE EiZ % o

o I¥E DHCP JR4-FZEE i /etc/kea/kea-dhcpd. conf 04

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

LR sh /B T, WPR kea-dhepd FEE AR E I N 254%E ORAETEBIRAS, kea-dhepd-server A JLik)H
o LT ORAE ERE 1 5 E B S B 5% systemd 55
ik

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

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

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

Using netboot with standard boot and static IPs does not work yet in this release. Standardboot will
always use dhcp.

5.6 MAKBaNNEZ

MM E B ERE L TETP NS, HFiiid NFS EIRSCFRSE. {2 bootloader F5EEM 7
LDVt a -k

5.6.1 EXH LHERAEBHHIHER
o KA fitimage & HFIERY titp H %

[host:~$ cp fitImage /srv/tftp

o FFEBIMAE HIBI AR tftp H R

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

o Bk other IR tftp H %A BBTA SCIFRATBEURR , T IR ICIE M TT A e :

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

o FIRSCPFRGMEREHY NFS Hogr:

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

TEHIEREN sudo $ATANS, PAGREEARSCHE ARG SCIHR BT TRAS R -

1k |

5.6.2 1B MK BB bootenv.txt L
TR titp HsgrhglE@—> bootenv.txt S, FRFATFZREFAH .

nfsroot=/srv/nfs
overlays=<overlayconfignames>

<overlayconfignames> B A BAR BT FH 912 overlay R #FR. H # S0 RRECESFR. Blan:

[overlays:conf-example-overlayl.dtbo#conf-example-overlayZ.dtbo

IS
P SCRFBL A overlay SUPHERAE device tree BT, BE AT AL DA fir 4T EI

[host:~$ dumpimage -1 fitImage ]
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5.6.3 FAth LAMERE
SR E g LF R BRI DR MBCE, 53 B AL I B T8 . Network Environment Customization

5.6.4 \FEHBBDN
BB EE] U-boot, HeAE 4 (2,
o MBI, WiEfT

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

To use DHCP for booting from a network:

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

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

5.7 3XE BSP FAFhRAF

5.7.1 X5 release BIFAPIRA

X2 release manifest SCIFE N TILETH Yocto BSP FF A IRA . EAIASHE phyLinux gEFHH EIR,
TET e, AT DA DA i 478 58 U4 -

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD24.1.y ]

A A~ BSP, T4 A (BSP-Yocto-NXP-iMXSMP-PD24.1.1 ) HyfHiIF & HIA . AL
TP, SO P IRAT repo sync FEM AT Git € FrrbF A BTy B

[host:~$ repo sync J

5.7.2 BB AR AEF AP A

B A1 BUAR I ¢ rp A AT A X ROy i) AT A R i, IR — R4 (BSP-Yocto-
NXP-i.MX8MP-PD24.1.1 ) f) PDXX.Y ¥(FHE @A, HH .y 4582:

[host:~$ ./phyLinux init -p imx8mp J
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5.8 FRENEFEY Upstream %

FATE— A Yocto 4% (A2 NXP AK4i) B manifest, fh{#i F upstream ¥ Linux il U-Boot, i%
A] DA SRR 5 B Y upstream kernel /U-Boot .,

=ik
master 4332 ] manifest KB T B AORS. AR HI-—2 bug, RIS EHBEE master 4337,

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

5.9 Format SD card

B SD REsIEX AN TR S I A R PR WAL 5 o AT R iR LSl e
REFEBHINEE T EINR root 7 KFIRA R . L1 SD RFTIRE, MU REFEY Rz
—ANEMEY 53 X LR R 5 T DA AL SD K. SRy e ] Gparted.
5.9.1 Gparted

o FREL GParted:

[host:~$ sudo apt install gparted ]

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

host:~$ dmesg | tail

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

e Unmount all SD card partitions.

o JE3) GParted:

[host:~$ sudo gparted

FR 35



phyCORE-i.MX 8M Plus BSP Manual PD24.1.1 NXP Doc-rev.: imx95-alphal-340-gcb088a5

J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

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

0 operations pending

T RRL RS

o

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

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

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

GParted Edit View Device Partition Help

Jdev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending

Resize/Move [dev/sde2

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

Align to: MiB

Cancel

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

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

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

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

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

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

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB
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o 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 ¥lik|BEENRX

o

As we switched to standard boot with fitimage as default, legacyboot is deprecated. We kept the option
to switch back to legacyboot for this release, but it will be removed in the future.

5.10.1 Yocto hEYER

BOANGEL T, fitlmage MRS MIAKFREHSE 2] wic.xz G b ZYMRlIHESIEA, EFEH SRR
R fitlmage MUSZIIAS . BEAITFE Yocto MR deploy SCPFJerf, [T AT BhRF AL i 3 B
SIS e B, EATLATE Yocto LAk, PAFRRTEBLR B WA s«

Y5etl@A & KERNEL _DEVICETREE _DEPLOY . filfin, 7] PAZEHFY#EE H 5% conf/local.conf H1f#) local.conf
SO AT R R, %A B meta-phytec ¥F conf/machine/phyboard-pollux-imx8mp-3.conf % & ]
KERNEL DEVICETREE 7Z 8R4, (BFEZEMERTFL freescale , {UPREE BN U4 o AN RLT
PAR %
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KERNEL DEVICETREE DEPLOY = " \
imx8mp-phyboard-pollux-rdk.dtb \
imx8mp-phyboard-pollux-isp-csil.dtbo \
imx8mp-phyboard-pollux-isp-csi2.dtbo \
imx8mp-phyboard-pollux-isi-csil.dtbo \
imx8mp-phyboard-pollux-isi-csi2.dtbo \
imx8mp-phyboard-pollux-peb-av-10.dtbo \
imx8mp-phyboard-pollux-peb-wlbt-05.dtbo \
imx8mp-phyboard-pollux-vm01l6-csil.dtbo \
imx8mp-phyboard-pollux-vm016-csil-fpdlink-port0®.
imx8mp-phyboard-pollux-vm016-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l6-csi2.dtbo \
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l7-csil.dtbo \
imx8mp-phyboard-pollux-vm0@1l7-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm017-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l7-csi2.dtbo \
imx8mp-phyboard-pollux-vm@1l7-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm017-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csil.dtbo \
imx8mp-phyboard-pollux-vm020-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csi2.dtbo \
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-portl.
imx8mp-phycore-no-eth.dtbo \
imx8mp-phycore-no-rtc.dtbo \
imx8mp-phycore-no-spiflash.dtbo \
imx8mp-phycore-rpmsg.dtbo \

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

RIE AR —17:

[IMAGE_BOOT_FILES:mx8m-nxp-bsp:append = " Image oftree ${KERNEL DEVICETREE DEPLOY}" ]

&k
T clean FibWsh A%

[bitbake -c cleanall phytec-gt6demo-image

THath

[host:~$ bitbake phytec-qt6demo-image

5.10.2 U-Boot IE I B &3
S PR AT A8 T 0 IR

uboot=> setenv dolegacyboot 1
uboot=> env save; env save;
uboot=> boot

FE
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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-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-wlbt-05.dtbo
imx8mp-phycore-no-eth.dtbo
imx8mp-phycore-no-rtc.dtbo
imx8mp-phycore-no-spiflash.dtbo
imx8mp-phycore-rpmsg.dtbo
imx8mp-vm016-csil.dtbo
imx8mp-vmO16-csil-fpdlink.dtbo
imx8mp-vmO16-csi2.dtbo
imx8mp-vm016-csi2-fpdlink.dtbo
imx8mp-vmO1l7-csil.dtbo
imx8mp-vmO17-csil-fpdlink.dtbo
imx8mp-vmO1l7-csi2.dtbo
imx8mp-vmO1l7-csi2-fpdlink.dtbo

AT PATE linux H A DA R @42k 8 FIT 8542 A ) overlay fit &

[host:~$ dumpimage -1 /boot/fitImage

BEHAE u-boot:

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

FPAFE Linux 5{ U-Boot }5¢ FELE overlay. overlay @7E5| SV E . WARIMEBZ B4R, #2TF kM

PO 3R B T2 i AR I T VK

®E ${overlays} TE

${overlays} U-Boot ISR & —UAHS # 2R overlay SUFF1FK, X LE overlay SCIRAES i AR

N H . overlays 28 B 11 overlay 3 FSMEHE FIT 5.
machine 285 HE Y overlay SCHF H B INE] FIT G5,

7 $SKERNEL_DEVICETREE %4~ Yocto

${overlays} AR PAEHEAE U-Boot FREEH I E, M n] DAY NAMER bootenv. txt PREESCIFI—H0. XA

i A U-Boot & F LHE B I overlay 25 &,

" DAL env set no_bootenv 1, [K°k overlay AF & ]

HEAEIBAT B A O 2 . BRINISIL T, s{overlays} 25K H A1 T R4 K bootenv. txt . fsh]

PAFEE BB R A _E A Linux SO E A% S0

target:~$ cat /boot/bootenv.txt

overlays=conf-imx8mp-phyboard-pollux-rdk-peb-eval-01.dtbo#conf-imx8mp-phyboard-pollux-peb-av-10.dtbo

E%I%ﬂ”TU\EF‘FEExJ‘C WARBA WY bootenv. txt U, W PAEEAE U-Boot FRlEH S overlay 4%

o

u-boot=> setenv overlays conf-imx8mp-phyboard-pollux-peb-av-10.dtbo

u-boot=> printenv overlays
overlays=conf-imx8mp-phyboard-pollux-peb-av-10.dtbo
u-boot=> boot

WERH P E LT ${overlays} A8Ht, [FHIFFAE bootenv. txt U, MIFFZLRE ${no_bootenv} ¢ f:

w&P (DT)
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u-boot=> setenv no bootenv 1
u-boot=> setenv overlays conf-imx8mp-phyboard-pollux-peb-av-10.dtbo
u-boot=> boot

HRIEWELZ(EL, 75Z M U-boot External Environment subsection of the device tree overlay section.

AL ${overlays} A8 B ERALEIZ TR TR B R P AR 315 3k . WRAEEE A ${overlays} A5 H
g ) overlay, T PAYE U-Boot H)FFEE HUR: overlay A8 & unset, FH H¥F ${no overlays} ZEIXEN 1.

u-boot=> env delete overlays
u-boot=> env set no_bootenv 1

IR 7 T bootenv.txt A E S overlay Z 4 U-Boot A8 E I H 25 overlay, B PAM bootenv.txt
SR overlay iE XAT, A ZBEE no_bootenv.

AR SoM EE

ol sy H sl iAoMY overlay, PAZE IR DMCR GRS AL0E. i EEPROM £l (EEPROM
SoM Detection) ESZHLE ShMEXT N1 overlay .

BB S S P E A N B overlay, #E U-Boot BB AR S HIRAS overlay, 1i§iz17:

[u—boot=> env print fit extensions

WA BT A1) EEPROM 504, WERINEAT A5 244 overlay .
2k 1 BEshi B s8R R DA overlay, B PAFE bootloader FF3E 16 ${no_extensions} ZFHE N 1

u-boot=> setenv no extensions 1
u-boot=> boot

6.2.3 U-boot JpERIRIE

1E Linux WZFBNES, SMRIFEE bootenv. txt SCASLAREM MMC #4519 boot 4y X ui it TFTP iz,
W B H 12 F7fiE ${overlays) Z8H . XA PASTFXS A A machine 7E Yocto HriisE SUAIRIHY overlay
B . SO INAFE meta-phytec H 1 Yocto recipe H | bootenv H5g X https://github.com/phytec/
meta-phytec/tree/scarthgap/recipes-bsp/bootenv

SO T AT B AR B X A B SRR I IR E . (H ST boot A e T A AR B
AR, BN ${nfsroot} B ${mmcargs}. FESCHFH MM EXFASHEM . PAMZEE BT FEVE DBl

WERTCE M BINEIAEE, JBad RERF AR EE e T, HOEH AP A R fE .

6.2.4 7 Linux IMETEXFARLER U-boot INFTE
Libubootenv 2 M1FHR F &1 TH, HTAEIFAM linux EBH U-Boot Fili,
AT iy 24T E) U-Boot BRk:

[target:~$ fw_printenv

AT &8 U-Boot 345 :

[target:~$ fw _setenv <variable> <value>
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7ot

Libubootenv 2 SEHUAL & SO AL E APt . BB U PR AS B 2 Pl A BHZ S, BOARE LT
] eMMC HFE A &

A eMMC B4 a5 1wt 5 % eMMC F3E 85314, libubootenv $T03E: TAE . BN %IEM /etc/fu_env.
config 3CF, PAVCHECEARZE F EREEIR .
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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/
v6.6.52-2.2.2-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L373

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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BNV ZTE target] FFF| test” FTEIH K. BRI AYI A, 7E target2 [ AIEHAE targetl 3z,
TSN TEEREIER TAE, FETMA linux-serial-test T.H.:

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 PEIOR GRS BRJGRETHHTE ALl x4 ﬂ”ﬁ(” TEAR B RT AR 2 i A A4 i B D@ A A UL

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¢ .
T TR LR R O DA Ay A ML B IE R TAE.

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.2-phy10/arch /arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts#1L412

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

i

FELEF R DURMIZE O % 297E (ethernetO F ethernetl) 5 Linux I RI2%3: 10 (ethO Fl ethl) AS—3F.
B, S 5

ethernetl = eth(
ethernet0) = ethl

BTG B VAR A — AR E R Linux M 255 11, AT RAGE] BSD 78 O kAT g fe. BEA W 48 10 i
systemd-networkd ~FIPUERRE L. *H?éﬂ’]@ﬂﬁi{ﬁf‘—fu\fﬁkﬁﬂ’] /lib/systemd/network/ H3gH#H], DA
FAFE BSP H1] meta-ampliphy/recipes-core/systemd/systemd-conf H3gH,

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

[eth@: 192.168.3.11/24 ]

To configure ethO to dynamic IP over DHCP, go to /lib/systemd/network/\*-eth@.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/v6.6.52-2.2.2-phy10/arch/
arm64/boot /dts/freescale/imx8mp-phycore-som.dtsi#L50.

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/v6.6.52-2.2.2-phy10/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.

SEATE I
e Find the ethernet settings for eth0 in the target kernel:

g
target:~$ ip -statistics address show eth0@

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

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

L

e Temporary adaption of the ethO configuration:

[target:~$ ip address add 192.168.3.11/24 dev eth0 ]

7.4 WLAN /Bluetooth

1 phyBOARD-Pollux |, WLAN #1# F' i PEB-WLBT-05 " J@#dfit. PEB-WLBT-05 /) phyBOARD-
Pollux P A 138 e a1 8RR T W] %2%% PEB-WLBT-05.
U2

XFF BSP ffiAs PD22.1 KHEHIRA, FHELHE PEB-WLBT-05 Overlay, 751] PEB-WLBT-05 #f Joik
B

[target:~$ vi /boot/bootenv.txt ]
ZJg, bootenv.txt SR IZANT PR (B A DAL E HAR A overlay!) :
[overlays=conf-imx8mp-phyboard-pollux-peb-wlbt-OS.dtbo J
R R S ] -

[target:~$ reboot ]

B RBLEW overlay HEZAF S, 1B device tree BT,
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NT 3 WLAN FIEE S, AT AR A LSR Y Sterling-LWB Bk . %A S0 2.4 GHz, FH H W] PATEZ Tt
X TFBAT, W& P (1] WEP, WPA, WPA2 I #E A (AP) B4 . A R 25 5.,
18] https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_ 2.pdf
7.4.1 #E#EF WLAN FL

[Ep s wNEREP RN ce &

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

R FH:

country DE: DFS-ETSI
(2400 - 2483 @ 40), (N/A, 20), (N/A)
(5150 - 5250 @ 80), (N/A, 20), (N/A), NO-OUTDOOR
(5250 - 5350 @ 80), (N/A, 20), (6 ms), NO-OUTDOOR, DFS
(5470 - 5725 @ 160), (N/A, 26), (0 ms), DFS
(57000 - 66000 @ 2160), (N/A, 40), (N/A)

BB IO :

target:~$ ip link ’

target:~$ ip link set up dev wlan@

BUAE L AT DAF 0 R 14 1 245 -

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

AT A — A5 -5 1% P, 44 8 wpa_supplicant, 328 WEP, WPA Fl WPA2, DA NS iR .
SHIL, R TRS IS SCE /etc/wpa_supplicant.conf H1:

country=DE

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

}

IUAE AT DA ST 342 -

[target:~$ wpa supplicant -D nl180211 -c /etc/wpa supplicant.conf -i wlan@ -B ]

X AFENA T i -

[Successfully initialized wpa supplicant ]

ip Hihik B shiEid DHCP Fl'E . AL FERY IP Bl'E, 524 Yocto Reference Manual (scarthgap) A1
L E” R
7.4.2 XoF

Bluetooth is supported on phyBOARD-Pollux with the PEB-WLBT-05 expansion card. How this can be
activated is described in the WLAN/Bluetooth section.

Bluetooth is connected to UARTS3 interface. The Bluetooth device needs to be set up manually:
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target:~$ hciconfig hci@ up
target:~$ hciconfig -a

hci0: Type: Primary Bus: UART
BD Address: 00:25:CA:2F:39:96 ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING PSCAN
RX bytes:1392 acl:0 sco:0 events:76 errors:0
TX bytes:1198 acl:0 sco:0 commands:76 errors:0

BUAE ST DS PR SE p ity DL F . AEBOARCE R, B 2 AT I

target:~$ hcitool scan
Scanning ...
XX XX 2 XX 2 XX 2 XX 2 XX <SSID>

7.4.3 T4
FEE W] L

[target:~$ hciconfig hci® piscan ]

TR ] DL :

[target:~$ hciconfig hci® noscan ]

7.4.4 ERE

target:~$ bluetoothctl

[bluetooth]# discoverable on

Changing discoverable on succeeded
[bluetooth]# pairable on

Changing pairable on succeeded
[bluetooth]# agent on

Agent registered

[bluetooth]# default-agent

Default agent request successful
[bluetooth]# scan on

[NEW] Device XX:XX:XX:XX:XX:XX <name>
[bluetooth]# connect XX:XX:XX:XX:XX:XX

ik

SR A MO P4 R {5 B - "Failed to connect: org.bluez.Error.Failed”, &2 # DA T a2 EH T E
7f) PulseAudio:

[target:~$ pulseaudio --start ]
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7.5 SD card

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

o
DB RIEIR A . IR, B PRAE B DA RN A B B . X RES S ESE £ 5!

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

[/dev/mmcblk1p<Y> ]

<Y> MR RET, ML ITIRTTR, B RENRRAE IR KB . 70 BT DARE AT A 2R3 SO R Gt AT
Ak, I E AT ALMARHET A TALBE, iR, TPABEA] mount Al umount fiy /84770 X HE A H1 2 -

IS

X KT R 2K SD RS AR KR (OT “Ha") . WREATRE, WENEER
—AAERGEM CRUT “BEE”) . R, SR /dev/mmeblkl HATAEXMMAEER. F
A& AT 57 R

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot/dts/freescale /imx8mp-phyboard- pollux-rdk.
dts#LA422

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.2-phy10/arch/arm64/boot /dts/freescale /imx8mp-phycore-som.dtsi#L214

7.6 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

7.6.1 ¥R CSD HE2E

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

fE Linux P28, G5n] A A7 A7as
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[target:~$ mmc extcsd read /dev/mmcblk2

RR=FHE:

Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S CMD SET: 0x01]
[...]

7.6.2 ERE/FE#RIE (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 (BukTEBR), EEHRETRSENIT, WAL, MRS iR KE R ).

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.
A fi4s BKOPS_EN (ZFff#k: 163) [, MANUAL_EN ({7 0) M X:
o i 0: FHALETahfl Lk BKOPS., &%&5 ATERESZHE 0.
o {H 11 FHFFahfk BKOPS, Y ENAITRETEG N, ELAml% 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 —Fgii B 3 BKOPS Jhfg. B AW & Wk 5 6 8fF, o BsrE s

It4x {33 BKOPS (i W3 fE#: BKOPS_EN (%7##%: 163) difi AUTO_EN [fiik).
. B BKOPS_EN RETIE, it

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

s, piln:

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

fE 0x00 %78 BKOPS_EN #88 [, a5 AMEREZ 22 . {6 0x01 3/ BKOPS_EN g5, &

UIRSE N pa SRk (o
o LA T A e BKOPS EN:

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

[...]
mmc bkops_en <auto|manual> <device>
Enable the eMMC BKOPS feature on <device>.
The auto (AUTO EN) setting is only supported on eMMC 5.0 or newer.
Setting auto won't have any effect if manual is set.
NOTE! Setting manual (MANUAL EN) is one-time programmable (unreversible) change.
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o BFE BKOPS EN {7, i#7:

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

o NTHREICEASOT HNZRET B 3hfili BKOPS, 56K R 4¢:

[target:~$ poweroff

I,
BKOPS_EN fiij@— IR 9AeRYy, JoiAIRE .

7.6.3 OJEEBEA

A PR B W] HE B G -
1. Reliable Write option for a whole e MMC device/partition.
2. BRGHATHET AT

IS

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]: 0Ox1f

user area: the device protects existing data if a power failure occurs during a
peration

partition 1: the device protects existing data if a power failure occurs during
operation

partition 2: the device protects existing data if a power failure occurs during
operation

partition 3: the device protects existing data if a power failure occurs during
operation

partition 4: the device protects existing data if a power failure occurs during
operation

Device supports writing EXT CSD WR REL SET

Device supports the enhanced def. of reliable write

write o

a write

a write

a write

a write

WERECOABA H A, ATPARE mme THBME:

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.
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ARG AT R 4 CMD23 H L E (7 Reliable Write Request parameter ([ 5E5 AR S4L) (i
31). BWERUAR v3.0 8, XIFRS (B0 extd i H&) AN PSRV HRT (40 fdisk (943X3R) i
WA Z TSRS 2RE. 78 Linux NAZJRAUSH, Blidtsd REQ _META #Hf7AbRE.

S AR data=journal Y extd U RGERTHIE I N2 LR . SCIFRGR A T AZERTHL S 1K
HMRG, (HAEWEETINIS AR S EL. FERMIBNT, B AKE XHEREMIEFIRS. N T
WA R SR IE B BRAF, N AR P M0 F R 40k AL fdatasynce 5§ fsync,

7.6.4 A% extd RIGFZRGHIK/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 IRECHHT BRI

[target:~$ parted /dev/mmcblk2 print

o AR

Model: MMC Q2355L (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

o () parted F53C1F ARG RIHE R A& ) KR/

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

target:~$ parted /dev/mmcblk2 print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sector size (logical/physical): 512[ 1974.191657] mmcblk2: pl p2

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

L

RESCAF R GEHE R 23 PR

-

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 (1k) blocks long
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Increasing the filesystem size can be done while it is mounted. But you can also boot the board from an SD
card and then resize the file system on the e. MMC partition while it is not mounted.

7.6.5 BH% SLC &R

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.

ARG E O FE TN A2 5, W AR O SLC Bixal SLC A, XAk THRIE M, %8
PEAE JEDEC FrifE Ay Frtiid, aT DA i — D IESE X IR e . JEDEC AR AL 1 0 14 1 52 LA
FIRIGRIIE, X HOE R HIERT A ATYE . X IR)E (Micron) St g, SEEREIESE R TAIEEYE, (HOLRR AR,

o
TERCE BRI G R m Ay, BT B g =k

PAF A BRI R T ann] Jet FH 44 i J ok
¢ First obtain the current size of the e. MMC device with:

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

(GESLVETE

BYT;
{/dev/mmcblkZ:63652757504B:sd/mmc:512:512:unkn0wn:MMC S0J58X:;

TR, ARl 63652757504 S35 = 60704 MiB.,
o FURIUS A SLC B )F R & RN, T :

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

GpE

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

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

X B R R R/NVE 3719168 KiB = 3632 MiB.
o BAE, BOTDAE AT i A B B B E I, BN 3719168 KiB:

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

REEIEE

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 HTHRHICETAER, HXHRS:
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[target:~$ poweroff

HIEAT R BRI A B R
e H4e, #ff ENH SIZE MULT {fl, T4 3719168 KiB:

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

BN ZER:

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

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

o Wa, BRI

target:~$ parted -m /dev/mmcblk2 unit B print
BYT;
/dev/mmcb1k2:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X:;

7.6.6 BRiIZE

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

e After booting from SD card execute:

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

I --secure HfRATSTE eMMC & BERIIA 2 Hi &% fF. -f (0RH]) SR HIEE, 24 eMMC #%
B A AT AT OBy DX I R A - T3

U2
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

Za WA BHEER S ERArAEE, HX e SRR TR BB, I 0 RG22 K]

7.6.7 e MMC Boot Partitions

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

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

BEAN, User AIKTTDIAR U F 6 SIS — AT MK . Xl B R AR AE A SRR A7 26 %
{55, WS JEDEC FRfes 7.2 S50 AFHL,
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2]
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.

BEAPTASS
T BT

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

J

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

32 . MX 8M Plus SoC HiffAsH::

SoC User X {EFEE Boot X IEEE . MMC Device
i.MX 8M Plus 32 kiB 0 kiB /dev/mmeblk2

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

(3T boot0’) :

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

(3T bootl’):

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

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

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

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

7.7 SPI Fig&

i.MX 8M Plus # il #7 &%—A> FlexSPI fil—/~ ECSPI IP #%. FlexSPT F:$= g8 X #5#1~ SPI i#il, ;x|
PR 4 B BRI SR B SUEE / DU / EE AR B e (1/2/4/8 Z&8udfigk) . ECSPI
PEI & SRR 3 A SPT I, AR A — A% I CS (chip select) 5. T CS dwnlilid GPIO 5
W, HtEAE % i BRI PAEEZ A B

7.7.1 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 #£)/71H EEPROM BRI 2223 T SPI Flash, WR A 43 SPI Flash, NIXE B s8] MY
FH A Overlay, By 245 M SPI Flash 45 5. WEREAFTHM EEPROM 4, SPINOR
Flash w,mhﬂﬁ‘@})ﬁﬂﬂ AXREZER, HESREEHER overlay #4).

bootloader F& /714 0] DA NAZH) mtdparts BB HEUER SR, B SPI MTD 4 X FEf&i# 45 Linux, BSP
W ERIA 2 DX A SRy i A -

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

X —MilE LR bootloader ¥ i%ﬂ’{% A PATEIBATI B0, A Linux A 28], ATRAGE G /dev/mtd <N >
W Vil NOR Flash 431X, Hi <N> g 75 'ﬁ%ﬁ? [7]f) NOR Flash 43 XAHKERH MTD &4 405 . ZHEI5
XAIER MTD &#s4i's, WH7EH b Bz

[target:~$ mtdinfo --all

)

BA TP MTD B4 RHXI R XA FR . NAFST et DTS iy SPT F45 i e SPL A
PRSI SPT BRI PrA s, FEXMEEL T HA SPI NOR Flash.

B SPT 3279 R SCn] PATESK HL 4R F)

https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale/
imx8mp-phycore-som.dtsi#L76

7.8 GPIOs

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

h ok 63


https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi#L76
https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi#L76

phyCORE-i.MX 8M Plus BSP Manual PD24.1.1 NXP Doc-rev.: imx95-alphal-340-gcb088a5

GPIO #itriHh GPIO<X> <Y> (fil4n: GPIO5_07). <X> %7~ GPIO Bank, M 1 314cE| 5, i <Y>
FR%Z Bank NI GPIO. <Y> M 0 3143 31 (454 bank 5 32 4 GPIO).

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

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

M PSRl ) GPIO $ffl] libgpiod, B4t 7 FEMTHE, HAF45 Linux GPIO PR #&UIHMTRHE..
PAF 2 TR R :

o AGMES H LAY 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, WHFEMMNAFR. consumer, J7la). {GHFPRASFIFHN flag:

[target:~$ gpioinfo -c gpiochip®

o EHL GPIO FfH (BIfA gpiochip0 #y GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

o % gpiochip0 [ GPIO 20 f{E#EH 0 HiBH T H:

[target:~$ gpioset -z -c gpiochip@ 20=0

« gpioset FH I SCA IR T AT BERY LI :

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

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

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

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

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

-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

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

28 GPIO I THpIASIRE. TEMMRAY GPIO ZHl, HS%5 G 1 U I B F T, PARRARZ 1O
RAHAR LI RE 5 ] o

7.8.1 & sysfs ifja] GPIO

IF
IfF

WAL sysfs i) GPIO &bt T, AT libgpiod.

BN AT SRR sysfs 1517 GPIO. HA T3 7E WA%EL # 5 CONFIG_GPIO_SYSFS J5 A4 RESCHF. %2
F£ menuconfig H1{fi CONFIG _GPIO SYSFS mJ UL, W% 1 4E /3 LT CONFIG EXPERT .

You can also add this option for example to the defconfig you use in arch/armé4/configs/ in the linux kernel
sources. For our NXP based releases, this could be for example imx8_phytec_ defconfig:

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

AT A4S config FBL. A XIFE R, S IATT Yocto Reference Manual,
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7.9 LED #T

WAL LED 4T85 GPIO &M, v DLl FrE ) LED R4 Ui m eqT, A & (8 f 8 A
f) GPIO #10 (2 W GPIO #B4) . kil /sys/class/leds/ TMiAE /sys/class/gpio/ HKPFMEA].
LED {2 Bl DA max_brightness SCEHEHL. brightness SCARRF%E LED (525 (BUEIEE M 0 |
max_ brightness). KZ% LED i bR ZHRREE, BrAERTA IEZ R E IS S5,

T 2R R A T

TR A R LED, dEkA

target:~$ ls /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.
« 1T9F LED 4T:

[target:~$ echo 255 > /sys/class/leds/red|:userl/brightness ]
« XM] LED:
[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/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard- pollux-rdk.
dts#L255

7.10 12C 2%

% 1.MX 8M Plus 14 £4% Mo 0 0 Hibk. PHYTEC St T 2 RN 1°C ik, i
4] LMX 8M Plus fy 1°C fide, A47i4 T f] phyBOARD-Pollux R0 1°C 4y bk
e SO MR A4 (DT) Fo7m.

i2c PRI S L, BlanEER, H TR E LR, ALGI ST E, 1 scl-gpios #l
sda-gpios, XL T REKE M 5 I E .

General I?Cl bus configuration (e.g. imx8mp-phycore-som.dtsi): https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi#
L113

General I2C2 bus configuration (e.g.  imx8mp-phyboard-pollux-rdk.dts) https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#1.239

7.11 EEPROM

1£ phyCORE-i.MX 8M Plus [l T4 i2c B 11 EEPROM 7. ©A W k. 32 EEPROM 258] (44
2k: 12C-0 #bhk: 0x51) W[PAET Linux 1) sysfs #2135 . &= EEPROM HJH] 256 FF5f1 ID 7 (G4k:
12C-0 Hihk: 0x59) FTHAM, Anfgek. FHit, ID TUAGEHE sysfs #0150 . B AR SRR FEUS
Bl

ik
R EMER T AR EEPROM ZS[RI8E, i HRAR AT SR AT
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7.11.1 phyCORE-i.MX 8M Plus £ 12C EEPROM

e

EEPROM ID Wi (i4k: 12C-0 #idik: 0x59) FIIE% EEPROM XIsfHi 256 ANFT7 (Magk: 12C-0 #f
hk: 0x51) RATHEERREE . BRI bootloader AT A, M T 7] RETCIE IERAES -

phyCORE-i.MX 8M Plus SoM _If#j 12C EEPROM %% 12C-0 a2k iy 12C Hiht 0x51. 7] DAL A% 15
AT A

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

REPOT AT/ HITE] EEPROM (9HT 1024 57, 354447

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

T EE T 4KiB ) EEPROM (M4%: 12C-0 Hbhl: 0x51), Ff£5 EEPROM %, 5/ :

[target:~$ dd if=/dev/zero of=/sys/class/i2c-dev/i2c-0/device/0-0051/eeprom seek=1 bs=256 count=15

7.11.2 EEPROM SoM #&illl

1F phyCORE-i.MX 8M Plus F[ii & 12C EEPROM HA— A 12C #ihl 0x59 75 i2¢0 -S4kl <7
ID Wi, PAN—ATEat 12C ikl 0x51 7E i2¢0 J:j»iJLB’JIE%EiEE PHYTEC fii %A~ 32 “EA5 4R X
HORTF# KT SoM 15 R, 4% PCB RAFINLE .

TE 5 sh ) R B BEs it EEPROM. (4. & T8 1E# ) DDR RAM e . X 45 mT DA I AH [H] /)
bootloader £51% ¥ 3 AR RAM K/, I H & IERR DTS overlay.

SR EEPROM ID 5T i e AIE 3 DS Rl 256 A~ 15 gk, bootloader £2/7-Ff[aliR #] phyCORE-i.MX
8M Plus Kit RAM ##, HJ 2GiB RAM.

o

EEPROM ID Wi (4a%k: 12C-0 Hiht: 0x59) FliF# EEPROM KIgpyii 256 A~F45 (Ma4k: 12C-0 Hi
hb: 0x51) RATPHERREE . KR bootloader 94T R, M+ 7] BETCYE IEAAS S -

A APTBTT R 2 Kot s 5 M D ARCRHE U R B 9 BET B A AR5 B

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/v6.6.52-2.2.2-phy10/arch /arm64 /boot/
dts/freescale/imx8mp-phycore-som.dtsi#L201

7.12 RTC

RTC DA /dev/rtex §ii). T PHYTEC fuliif 24 RTC, WTHESAZA RTC e 3eft.
o BRE| RTC B4R, DA AR 75 SO sysfs 46H -

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

o B0, PRIFRRED:
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rtc-rv3028 0-0052
snvs_rtc 30370000.snvs:snvs-rtc-1p

IS

BORB TR et R (RTC), A4k 1°C #2009 RTC. WSAFAE R A /aliases 45 H , Linux £4R#x
XA H 4 RTC 45 1D,

H AN 1) AT DAL hwelock THAI date iy BEAT #2278 H AR EBCE R 241 H YA E -

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

{5 P I 06 2 MO F VRIS F 96 & DADA R VYA 7Y YYY-MM-DD hhimmiss (+]-)hhimm”:

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

ik
BRI IX (FERR B h +0100) ATBESA FTAIH .
1 date Ay S FFASBULSLRI B (RTC) RYMTEFTH Y, HIC A REATE S IT b, X H e 2 %

Fo BHA RTC, FATHEM hwelock . (A hwelock THAFYUHIHY H AN (@i date iy
) HA RTC, RFHEFIERMEE ESRGE M RTC |-

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

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

ZEMNSER IR (RTC) BB ARG A H Y, 656

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.12.1 RTC mhfig alarm

ATDAMSEIF g (RTC) P T DAMGRE R S8 . AU Unix 4250HIE], RIE 1970 41 4 1 H UTC
FRARII . BAEMAEES] RAM REISH 4 -PheiE R4, A

target:~$ echo "+240" > /sys/class/rtc/rtco/wakealarm
target:~$ echo mem > /sys/power/state
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ik
PNFSMLTE alarm IFE]RAGE B AR T — 0480, BOA alarm ZHEEASCRFAD

7.12.2 RTC &%
SR (RTC) HAT—S60ifE, ATRAIE hwelock T ELAEFT SRR .
o FATATLAE DL F At RTC SCHHfE

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

XAMELR S SE AL FEAT T, R E SO

#define RTC_FEATURE ALARM

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

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

0 NO U WNHO

o TATAT AT AR 77 50k RTC BSM (Backup Switchover Mode {7 JJ#efiia) :

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

L

AT A DA k& RTC BSM:

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

BSM i fy5E LN

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

w N = o

.

IS

RMZRF BSM Ay DSM 5 LSM,  PAEAERT R IEA T I, RTC al AYIHE] & A HL I
W& A RV-3028 RTC [ Datasheet, PAT/# LSM (R-F-UJHufsisl) FI DSM (EHDHARA) X
PN E SO AR

DT representation for I2C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/
arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi#L208
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7.13 USB xiz#lzE

1.MX 8M Plus SoC K USB il #s R 2 i1 e R MR fe it T — A n R e I %8, SeBl USB &%
AR, A5 4 Gbit/s (B H’SS’). USB TREAAGWAMMALR USB 42688 . &
MMETIEHERRER /A USBDevice 8¢ USB Host fiiJf]. MZLHASEHF]—A> USB 3.0 ##)2 (PHY).

BSP S KARAAHR A (Uifk) Fogesh. Hfh5 USB AH 2 BB A IR ShAR i R 3 7 e N A I B
Mo BT udev, FrfyERERITFGER AR S RAIGHE 1Y ID, FFAIDATE /dev/disk/by-id H4RF], X248 ID ]
PATE /etc/fstab T AR EI 7 s NHEOR [F] Y USB fif 4 .

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/
arch /arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L380

7.14 CAN FD

phyBOARD-Pollux 37~ flexCAN %10, % CAN FD, X883 1 % #F Linux b CAN HEZE, % HE
ZEHE AR Linux MZ8ZE2 o HRXAMER, CAN £ 1 RGBREER Linux MZERE, &%
CAN ¥rA MM MEiEE. B 215 B PAYE Linux NAZSCRY 4R 3] https://www.kernel.org/doc/html/latest/

networking/can.html

o fEH:

[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 can@
4: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 72 qdisc pfifo fast state UP mode DEFAULT group default qlen 10
link/can promiscuity 0 allmulti @ minmtu @ maxmtu 0O
can <FD> state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms 0
bitrate 500000 sample-point 0.875
tq 25 prop-seg 37 phase-segl 32 phase-seg2 10 sjw 5 brp 1
flexcan: tsegl 2..96 tseg2 2..32 sjw 1..16 brp 1..1024 brp inc 1
dbitrate 2000000 dsample-point 0.750
dtq 25 dprop-seg 7 dphase-segl 7 dphase-seg2 5 dsjw 2 dbrp 1
flexcan: dtsegl 2..39 dtseg2 2..8 dsjw 1..4 dbrp 1..1024 dbrp inc 1
clock 40000000
re-started bus-errors arbit-lost error-warn error-pass bus-off
0 0 0 0 0 0 numtxqueues 1 numrxqueues 1,
—Qgso0_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]

L

AL — AR MES S, XSS T AKRME D, B AETA S E T CAN #2 A (6140
MAC #uhit) . AN S8 E&A HIEE:
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can0 EOZH
NOARP CAN To#fii i ARP il
MTU e K AL BTG

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

The CAN configuration is done in the systemd configuration file /1ib/systemd/network/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/can0.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/can@.network file.

To disable flexible datarate manually, one can use:

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

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 can® up

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

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

N T H A REENL CAN JiieE, 151 cangen:

[target:~$ cangen

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

Device Tree CAN configuration of imx8mp-phyboard-pollux-rdk.dts:  https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale/imx8mp-phyboard-pollux-rdk.
dts#1.203

7.15 PCle

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 lIspci to see all PCle
devices recognized.
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. iﬁ)\

[target:~$ lspci -v

o IRFRE:

01:00.0

L

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

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

Memory at 18000000 (64-bit, non-prefetchable) [size=1M]
Bus: primary=00, secondary=01, subordinate=ff, sec-latency=0
I/0 behind bridge: None

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

[virtual] Expansion ROM at 18200000 [disabled] [size=64K]
Capabilities: [40] Power Management version 3
Capabilities: [50] MSI: Enable+ Count=1/1 Maskable+ 64bit+
Capabilities: [70] Express Root Port (Slot-), MSI 00
Capabilities: [100] Advanced Error Reporting

Capabilities: [148] L1 PM Substates

Kernel driver in use: dwc3-haps

Network controller: Intel Corporation WiFi Link 5100

Subsystem: Intel Corporation WiFi Link 5100 AGN

Flags: fast devsel

Memory at 18100000 (64-bit, non-prefetchable) [disabled] [size=8K]
Capabilities: [c8] Power Management version 3

Capabilities: [dO@] MSI: Enable- Count=1/1 Maskable- 64bit+
Capabilities: [e@] Express Endpoint, MSI 00

Capabilities: [100] Advanced Error Reporting

Capabilities: [140] Device Serial Number 00-24-d6-ff-ff-84-0d-1le
Kernel modules: iwlwifi

TEXABI T, PCle i 34 R Wilki Link 5100 .

T PCle x4y, BUMTENZRLE TR H ERIRENFET . Blan, X3k WLAN 2 e /R iilEn. o
S SR BN RR P15k 7 44 5 CONFIG IWLWIFI , B PAYENIZBCE AT Intel Wireless WiFi Next Gen AGN -
Wireless-N/Advanced-N/Ultimate 3% .

o N THEUEIKSIARERY, WHIEIRIRAIA Yocto FHFH UL THAE: Yocto Reference Manual

— linux-imx fJZER/RA: virtual/kernel

XFFRLERERE, A1 WLAN R, S5 20800 bl [ 30 fF . X e f O SCPFe AUICEAE /1ib/ firmware/ H 5k
H, A RERET %

. i_f;ﬁ}\

[host:~$

scp -r <firmware> root@192.168.3.11:/lib/firmware

o B, WREEEB MO

[target:~$ ip link set up wlplsO

o BRPAERR DER G EARG AT i -

—_ ——

58.682104] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled
58.690822] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled
58.696577] iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0

58.831022] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled

(ST 1)
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(¥ k1)
[ 58.839679] iwlwifi 0000:01:00.0: 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

IS

B PCle %45, BIAILAKME, BEIMESCAM /lib/firmware/ FNAREPESCHE, BATREIE® T4, ik
B 70 B AR AT IR AR RIE R X RO — LS R AE AR R A B RO T R R A AR
WU, BT AR o T BT R

Device Tree PCle configuration of imx8mp-phyboard-pollux-rdk.dts:  https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#L345

7.16 S5

TR 245 HDMI #1 PEB-AV-10 #8482 %) TI TLV320AIC3007 55w f@sss (CODEC) IC,
TE AV #EES L, H—M5E OMTP 4Ry 3.5mm HALUEHFLF—4 8 £#-HkE. 8 k& B E A
5. HALAI line-in {55,

ik

i fl PEB-AV-10 BT B i, A ErE D HDMI VR34t . S50 i 405 10U
iy A VL

TR A R IR RS B A KB A AR, IS A AT A AL B R4 :

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

7.16.1 Alsamixer
FRE R RWIIGE, A

[target:~$ alsamixer ]

B ERZET, FAEH IC A2 AR ThEE. it SSH 4T alsamixer Y FE S bbiE
AR ER Dﬂﬂ?ﬁ%?ﬁﬂ? Fﬁﬁ{wa 'Eﬁﬁﬁﬁmféjiiﬁifﬂi fcﬂhﬁ?ﬂ MM R ZIRERERSE (A
W hERS), ATPAEAH m Pk, BOATTDAES S < AR > PikAEER . (O tab 8, &0
PATERG TECRI SR 45 1 2 [a) )48 o

7.16.2 BEFKINETE

— BB | S B AEEAE /var/lib/alsa/asound.state F1, A DAH DA R ey R 24 B alsa % E:

[target:~$ alsactl --file </path/to/filename> store ]
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BEATPAE L AR J7 SR EARAFHY alsa B

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

7.16.3 ALSA &
A1 BSP [fiHi—14 ALSA Ft® {4 /etc/asound.conf ,
ALSA Bt &S] DR Rs B3t T gmf sl , BIF A ALSA IEW TAERrATZH .

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

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

[...]

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

}

[...]

ISR E 2, T RHR O A O A AR TR O S, B playback.pem U RAH Y AR AR K
4, flan “softvol _pebavl0”. ffiJf] alsamixer 5|3 H% 35822 5.

[...]

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

7.16.4 PulseAudio Bt E®
YT Pulseaudio (AN HFERY, TR w] H BE480 4 H 4%

[target:~$ pactl list short sinks J

TP i, A

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

7.16.5 &

1817 speaker-test DARTATHRICEfE :

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

SR PR EAL, ST PAREA] aplay. BN, 2@ ALSA P4

[target:~$ aplay /usr/share/sounds/alsa/* J
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TR CEABAE S, Bla0 mp3, A PAH ] Gstreamer:

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

7.16.6 FZ

arecord ;@ — AT LH, HFREIEHR, Bl AR NL B A . BIRFEAF SR, n A H
alsamixer, ffln, FJJF &M PGA RZ % Mic3R fl AWM PGA RE%E MicSR, DAMEE M 3.5mm fHFLEH
K H TLV320 Fffidas v 2 ve Kb A &5 .

target:~$ amixer -c "sndpebavl0" sset 'Left PGA Mixer Mic3R' on ’

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

{target:~$ arecord -t wav -c 2 -r 44100 -f S16 LE test.wav ]

/7N

H TR SR SRR 1, PR TC AT ) I A T SRR ORI 53 5 45 VI 5 AR ) B R AR AR 2K

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/
arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-peb-av-10.dtso#L58

7.17 P50

7.17.1 #i$i5 Gstreamer

BUNHOUT, BSP 2232 T AR, BAeH /usr/share/qtphy/videos/ . PJUABEHIPAS i — TR
L€

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/qtphy/videos/caminandes 3 1lamigos 720p vp9.webm ]

. Ei%‘l

target:~$ gst-launch-1.0 -v filesrc location=/usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm !,
—decodebin name=decoder decoder. ! videoconvert ! waylandsink

. ﬁ%l

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

7.18 &=

% phyBOARD-Pollux % #¢£ik 3 FiRFI) SR . PTPARIBME WA, TRER TARZEOHRNY R
MRS overlay

O ¥R & &R overlay
HDMI phyBOARD-Pollux AZ5%E overlay (ZRAEH)
LVDSO PEB-AV-10 imx8mp-phyboard-pollux-peb-av-10.dtbo  (ERIANNZEL)

LVDS1 phyBOARD-Pollux #i{# i PEB-AV-10 overlay, Nijzk
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ik
o TEREP Weston fi I, PR 5 40k th A T RC .
o LVDSO0 (PEB-AV-10) and LVDS1 (onboard) can not be used at the same time.

HDMI Y B iR 2 5 o« Hofthask 1 T DA I I8 overlay #0475 o

2R\ S 3 02 HDMI #il LVDS0 (PEB-AV-010). F%{1# PEB-AV-10 4% 10 #f edt,etml1010g0dka
SRt

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.

7.18.1 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 — T ReE
TEFRATH BSP 1, BRiAf Weston %% > 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 of f
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

R ReE

ik
TR A=, TRk FE R LVDST (M) 1 HDMI.

7. HDMI #1 LVDS0 (PEB-AV-10) HXUFEL T HEATBUR R I, PSR B -
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[output]
name=HDMI-A-1
mode=preferred

[output]
name=LVDS-1
mode=current

7.18.2 Qt Demo

{1} phytec-qt6demo-image if, Weston SfEJHaIIE5. A1 Qt6 DEMO WMHAEF#4 “qtphy”, HJ

DAL AT 7 A 0

[target:~$ systemctl stop qtphy

o HHPITAG Demo, iHizfT:

[target:~$ systemctl start qtphy

o THEJ Demo {HENREN, WHEST:

[target:~$ systemctl disable qtphy

o LFM Demo W HBIEE, #iialT:

[target:~$ systemctl enable qtphy

o Weston R[PAEIS AR 7 205 1k :

[target:~$ systemctl stop weston

ik
TE 3 MH] Weston 2 |, W74 Qt Demo,

7.18.3 HitiEHl

s LCD #4#:8] PHYTEC JF %, DA Linux WA sysfs 8 D042 S0 RGeH g nl
LA AT DATE SO /sys / class /backlight FH 2 o SEIBORH BZH SO IT 1) 5 A T AL

ik

— ¥ HB 2 BRI A MHE /sys/class/backlight 2 E 6. Heil: backlightO 1 backlight1

o BN, BERPURKRSERESUN (max_brightness), Hi§HA4T:

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

B EETEFE R 0 3] <max_ brightness>,
o TURBCYUFISZEEG ], TEA

[target:~$ cat /sys/class/backlight/backlight/brightness
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o HAIMF brightness A ESEE :

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

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

sysfs-class-backlight,

Device tree description of LVDS-1 and HDMI can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard- pollux-rdk.
dts#1.294  https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.2-phy10/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/v6.6.52-2.2.2-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-peb-av-10.dtso#L133

7.19 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.

7.20 HFEEE

7.20.1 CPU &2 aZEiFT

1.MX 8M Plus SoC 1) CPU REAZTHEE N MSRAIE L. XM THEATE CPU RYAirEREm 19 i ).
PR “ShS R EAR R (DVFS). i.MX 8M Plus BSP %# DVFS Jjfig. Linux N
$efit T —4> DVFS HE28, i CPU oLt B/ Nl KR A — MG B HGZ AT governor, ARG
L MX 8 B, SRR JLAOR ] 5

I

R4 DVFS HEZU 84> CPU DRI THIREE, H—4 CPU BLHIIRE R 2w HAL CPU #
Lo HIL, B CPU LI AI MR DVES &, S0 DVES R E 2 AR .

o BURBUGEREIIE, WA

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

Bl i.MX 8MPlus CPU, fzm ik 1.6 GHz, NIZ5HERE:
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[1200000 1600000 ]

o R RTAIREA

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

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

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

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

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

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

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

o HAEIMEIY governor, THHIA:

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

N EN SR

[ondemand ]

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

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

o BUEARNT DABCE SR :

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

H X governor [HEIELN(EE, S5 Linux WA ES A Linux NAZSCEY, #§42°H Documentation/
admin-guide/pm/cpufreq.rst .
7.20.2 CPU &L EH

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

o WEBERGTHIA W HNEL, WHIAT

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

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

36 RGP L. BRI T, RGP TR WO B RRRR T . DASRISHL B
o B, T

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

fERBIN, BeE 2

[[ 110.505012] psci: CPU3 killed ]

ARG XA, 7 B0 BT HHME TR
o BERTLAGEA] top fiv &A% LRIIERE A AR G -

[target:~$ htop ]

o BEERRIGL, W

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

7.20.3 #ikcE RAM

phyCORE-i.MX 8M Plus SZRp AP R AR . o] DA A R A e s . kS /WA v] DA ARy 05K
P

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

Pl B TR G YR, ifistT

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

7.21 #EE

7.21.1 U-Boot

Z A U-Boot Hii BEFHIANEBAE . BUAE, U-Boot $§h T HREEKHIINAE, PARS 1AL S A2 bl 1o 3.
FRALELE RIS A P R — 2L

i i AR T IR /R B H S R

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

7.21.2 W%

Linux WAZSER T REFBIIIRE, RERS HEMLE R (SoC) LR, FEAR CPU M, 42 XU , 8 H b BKEh e 7 s
DIFE, FHEERIRE LT X RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt),

AR T AAAE 1. MX 8M Plus SoC V& LM HHE BN APL. i.MX 8 HA T SoC 1y A B 2 A4 Ji&
Ao

o R AVAZZ B IQ R BRAL
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[ta rget:~$ cat /sys/class/thermal/thermal zone@/temp ]

o B, VRRFARE:

[49000 ]

imx_thermal WRZBKSITEMF 7P A Ao X Lefil i iR CPU ZUSR [l T A B ] o R K7 Tolk i
FHRGALHR o

Bl Tk

wigh (%) 85°C 95°C
FeE (£HL)  90°C 100°C

(FE BB NZ sysfs XfJ¢ /sys/class/thermal/thermal zone0/)

PR PR B0 X i i R il e S O S A . I T AR (KK thermal governor)
4% : Step Wise, Fair Share. Bang Bang #ll Userspace. BSP H{fi 1 BRIASEIG 2 Step Wise., IS sysfs
A temp H) SoC R BEE R T trip_point_0 , W CPU SRR E Ak CPU 5%, 24 SoC i B[ 2
trip_point_0 VAR, BRI .

ik
A FHATZEE TR RIS CPU, il & s iy 5L BrE ] BB A B A .

7.21.3 GPIO R

—A~ GPIO #5#i XEE vl PAERE ] phyBOARD-Pollux-i.MX 8M Plus. % SoC & — M REJEE LY, %
1R IR T IR . KU Jovk il A T3 . FRATMHTH Imsensors Al hwmon 2 SEELIX — .
Ilmsensors & 8GR, FFFE v HCE A BUE T B a2 H XUE . X phyBOARD-Pollux-i.MX 8M Plus,
XA HEZ 60°C.

TR AT DATERC B S P A T O

[/etc/fancontrol ]

WA PEHIFE R BN i systemd 55 3l w]PAEL DA R A e

[target:~$ systemctl disable fancontrol ]

The device tree description of GPIO Fan can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.2-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard- pollux-rdk.dts#L35

7.22 &1

PHYTEC i.MX 8M Plus SR & MEFE T, YRGHENAEGEEIT AN FI 11 U-Boot HER
RS, ERTE Y 60 £, [Fit, RIEERM MRS, BITMBE LT ihz1T. Linux NZIKE)
PG, IR EABBE . AR EREMME A systemd 7E Linux HECEFE 1, PAEGR AL
HEE AN S AR O -
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7.22.1 Systemd hiyE 1% H
Systemd MRAS 183 FFUA L HFEFF 14
o TUHHAEI IR, FEEN S HIETDUORACE /ete/systend/ HEY S system.conf S

RuntimeWatchdogSec=60s
RebootWatchdogSec=10min

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

[target:~$ systemctl daemon-reload ]

7.23 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
/etc/systemd/logind.conf and set using:

[HandlePowerKey=poweroff J

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

[systemctl restart systemd-logind J

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>;
15
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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.

7.24 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 AI Kit Guide on the phyCORE-i.MX
8M Plus download section to get information about the NPU: L-1015¢.A1 phyCORE-i.MX 8M Plus AT Kit
Guide

7.25 ISP

LMX 8M Plus SoC W& —AMERE A (ISP). AREZER, WS [sbe| .MX 8M Plus S
1] ISP &3

7.26 B F— i El4iRiEEI%E (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $#2fl—k P 4ife fuse, HTFAAEEE, Hlan MAC ik, B3 & A AR AR E (78
i.MX 8M Plus reference manual FFfR “H F OTP &iil#s (OCOTP_CTRL)”). PAFFIFEFH i.MX 8M
Plus reference manual, @ OCOTP__CTRL Wi —Eg 25 Ees (E#bhlkA 0x30350000) :

AR Bank 7 W ERBE A iR
0x30350000
OCOTP_MAC AT 9 0  0x640 f15 ENETO0 MAC HuhkAg{% 32 17
OCOTP_MAC AT 9 1 0x650 4 ENETO MAC #itik#) % 16 i f1 ENET1
MAC HuhEIIE 16 £
OCOTP_MAC AL 9 2 0x660 f14 ENET1 MAC Huhiki 7 32 fif

KT OCOTP_CTRL ¥ fuse 583l E 2 8] (1) 5E B 5 R AEL ML, W25 i.MX 8M Plus Security
Reference Manual 711" Fuse Map” #5345 »
7.26.1 7£ uBoot fhiEH fuse AY{HE

T DA PRI shadow ZFFFRFEEIN fuse P77 ek, BETFIATRMENE, ORI F A atit o
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0

7.26.2 7£ Linux fhiEH fuse {H

37 Linux F1f fuse %5, NXP 4247 NVMEM IMX OCOTP #ibe. Frfy PAEBLY shadow 2777
NI fuse NAAT DAL sysfs 1517) -

[target:~$ hexdump /sys/devices/platform/soc@0/30000000.bus/30350000.efuse/imx-ocotp®/nvmem
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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
TREF] meuxsdk HIgH . A E S5 <VERSION> J2& mcux-sdk (X FERI4F 245K, 132 MCUX SDK
JRAS . BEAREGHT IR RAS , AT PAE A v2.13.0-phy .
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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

H3k examples-phytec 08 T T BALI - M 197~ 61, &M T phyBOARD-Pollux FfiAA v2.13.0-
phy 1) MCUX.,

SRR, %8 TR make/cmake, GNU ARM A TR ATAEAE A9 1L 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,

FRORRE S, WEEKNFEN PC LJEsh @ R 2w F (B0 Minicom, Tio 5§ Tera Term), Jf¥f
HECE A 115200 PR, 8 M. LA EAREA 1 ME1kA (8nl), HAMHETF.

—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:
TETF BRI /boot H s 4%E bootenv.txt 3L, ¥l conf-imx8mp-phycore-rpmsg.dtbo :

[overlays:conf—imXBmp—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 [l £.elf SCPFRTPAYE /lib/firmware "N HE] . ZOMEE A, HhHA -

target:~$ echo /lib/firmware/<firmware>.elf > /sys/class/remoteproc/remoteproc0/firmware
target:~$ echo start > /sys/class/remoteproc/remoteproc@/state

ZOMBA R, M7 Core F7 2511

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

ik

TETF KM EAR BN /lib/firmware FHEYBI Tk B NXP B Yocto )2 meta-imx, ZLf# ] @ MCUX

SDK H S giiFRREAS, LS 1SR BN H BT 2R /1ib/firmware .

i.MX 8M Plus M7 Core
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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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