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

e Yocto 51 : phyCORE ffi ) Yocto MUARMIZA G158 . ARIEFETE: Yocto fifid; PHYTEC BSP /¢
43, GiFERE F B NG il i Poky F1 Bitbake SE4iiFELL .

« BSP TJit: phyCORE [¥j BSP HUA L HFMHt. wAEAL KRB Qi 4aik BSP. Hah. SR 34
BIFIAME A
o JFRIREHRN - AHEE N T PHYTEC BAUNUEIE # 2 HERHF L3R5 . VM 145 T Eclipse
1 Qt Creator PJIEA EF4857, UM T A4 g % 1 demo F2)7 7% %] phyCORE #.0Mk iz
1To A4 FIHEAE T WM #EASH Linux ubuntu 3 E5EREI T L5 .
o SIASNA: phyCORE BOARFHH — A5 K TR (Excel #50) o A W AL R 25 2 IR AR (5
SEEHEVA SRR R A W IR 33 I R N B 75 | IR R R T A B
Wi 73X SR I T ORI B2 b, PHYTEC 380G 82457 i 28 5@ 1. B SR FI SR BT . 3 28 SCRY
HF AR B B IEAT R RR A ORI 4 SCRY AR W AXE R AT 77 Y hittps:/ /www.phytec.de/produkte/

system-on-modules/phycore-imx-8m-plus-fpsc/#downloads H#£3,
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CHAPTER 1

Sz FFHIRE

TERATM T I, 57T DA BE JI T BSP A BSP-Yocto-NXP-i. MX8MP-FPSC-ALPHAT i Machine
Je HREW Y Article Numbers (5= i Z5) « [+ 771

WREAE “Supported Machines” —423%4# T #§E ) Machine Name , 7] PAAF A% machine A Y
Article Numbers DA (5 B A . WREATEFH) Article Numbers , R DA% Machine
Name FHEHEZS, UEHER) Article Numbers . $I7E, B MNi%2 BnER &M% Machine
Name

1.1 Libra FPSC 284%



https://www.phytec.de/bsp-download/?bsp=BSP-Yocto-NXP-i.MX8MP-FPSC-ALPHA1
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CHAPTER 2

FriafE A

The phyCORE-i.MX 8M Plus FPSC 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 PHYTEC download server. 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

phytec-qt6demo-image i {0 & 58 % ARG I T A AL BT, TRHIIRBER 25170 KA KRB AT 2 B¢
B ARSI, ATA PHYTEC 25545 T3 partup SeSCFEE 2T AT dd #EATheE ) WIC
HR-

AT B SS A5 AR partup BESCPFE WIC Hifg:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-FPSC-ALPHAl/
—images/ampliphy-vendor/imx8mp-libra-fpsc-1/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-FPSC-ALPHA1l/
—images/ampliphy-vendor/imx8mp-libra-fpsc-1/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz

ik

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



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
https://github.com/phytec/partup
https://github.com/phytec/partup/releases
https://github.com/phytec/partup/releases
https://github.com/phytec/partup#readme
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/
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2.2 BWEBA SD k

e

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

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

2.2.1 FKRIERIRE

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

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

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

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

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

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

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

HIF A X ALK, Bl

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

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

2.2.2 Using bmaptool

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

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

LA - WIC Hifbg 5% SD F:

[host:~$ bmaptool copy phytec-qt6demo-image-imx8mp-libra-fpsc-1?(.rootfs).wic?(.xz) /dev/<your device> ]

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

FrisfER 6
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i

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

2.2.3 {#H partup
ffi ] partup £¢%5 SD Kk HE—/4 s

[host:~$ sudo partup install phytec-qt6demo-image-imx8mp-libra-fpsc-1?(.rootfs).partup /dev/<your device> ]

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

i)

i resize2fs HiAR 1.46.6 R HRAH PC R4 (40 Ubuntu 22.04) FEHEHEETE Mickledore PA K
$iH9 yocto NUA QIR partup BPEEL. AR resize2fs Bt T IR SEHA LT, £
FHEM(E S, THZH release notes

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

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

2.2.4 €/ dd
TEHZE A SD RgEHEDKIG, BIAKES SD K.

~J§£HYTEC ;BSP SRR (AT RS R *owic), Mo —2MA SR 5B (a9
Bk *wicxz),

W5 ) RIEGEE (Fwic), WL F @4

host:~$ sudo dd if=phytec-qt6demo-image-imx8mp-libra-fpsc-1?(.rootfs).wic of=/dev/<your device> bs=1M,,
—conv=fsync status=progress

NHEEG ARG R (Fwicxz), WHAL T4

host:~$ xzcat phytec-qt6demo-image-imx8mp-libra-fpsc-1?(.rootfs).wic.xz | sudo dd of=/dev/<your_device>
—bs=1M conv=fsync status=progress

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

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

FrisfER 7
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2.3 HREB5
o FEM SD RJEBl, bootmode switch (S1) TR E NN N ALE:

1 2 3 4

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

o WITRMGEE

FrisfER 8



CHAPTER 3

mi¥ BSP

AT S 4 E ] Yocto A1 phyLinux fHZR#E4T i.MX 8M Plus BSP HJ4i13t. T £ 5% phytec meta-layer
F1 Yocto HJfEE., Wi1/lA: Yocto Reference Manual (scarthgap) .

3.1 EXiRE

IR ARTE L EHL EEH Yocto 4giFid Phytec BSP, W #FH Yocto Reference Manual (scarthgap)
H1) BSP Workspace 43 —T5,

3.2 T& BSP
FHREL BSP AR BT DAANFRATH R 2RO R #8585 ) BSP £if%: BSP-Yocto-IMX8MP-FPSC 5 #45

WATPAfE ] Yocto 4k BSP TAEH - 4ik. ARG IN BSP gk, #UE A 2 —Fhorst.

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—ASHRYIUH SCFe, PRI phyLinux A4S, JHCTBIAS 248 n] SATRR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

o

EMFE—AZWIHE I, phyLinux HIESEHEARITERN T/EH & A— A1 H %
A phyLinux Rfoy =445,

e 147 phyLinux:



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 TERAT init ArmF, EFHEEFERLIGTE (SoC). PHYTEC 1) BSP A S DA S GIEALE 1Y
R

ik
AR ETCIAMRE S B SR A (5 SR BRI K, WEE WA RE. HFEF owr BSP .

o WA A oA TSR E AL X A E B

host:~/yocto$ DISTRO=ampliphy-vendor-xwayland MACHINE=imx8mp-libra-fpsc-1 ./phyLinux init -p imx8mp-
—fpsc -r BSP-Yocto-NXP-i.MX8MP-FPSC-ALPHA1

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 Fiaiae
o & E Shell FRIEASE:

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

ik
TERRRFTITHI T 400 shell i, HFZeIITX 2K,

o HIHY TAEHRSAEH build/.

o FIIFERE ST, FEIHHEZ GPU A VPU ZgEfl SCEFVFATIEYS . 8 1 IBOH EERERH B A TR 52 I
BLERAE, MR,

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

# Uncomment to accept NXP EULA

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

o HIFERHEB:

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

ik
XA — i, ATEBMINTRB N AEEEAL SR phytec-headless-image JFi5, PAEH—
Pl b LA

‘i BSP 10
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[host:~/yocto/bui1d$ bitbake phytec-headless-image ]

YA EBURAY Tntel Core i7 QLA FAATRE 40 4. JREEROHIAS BT A 4%
G, KOS 3 54D

3.2.2 BSP %

FTA H Bitbake 4 i (1 5515 &R AE ~/yocto/build/deploy*/images/<machine> . Bi{IPA N 41242 imx8mp-
libra-fpsc-1 machine 4= 517 irf 3o

u-boot.bin: Z§i¥/5HT U-boot bootloader —# il 3¢, N & 4it% HH) bootloader!
oftree: ERIA N BLAH

u-boot-spl.bin: —ZFE 7 m##s (SPL)

bl31-imx8mp.bin: ARM ] {5 &4 3t o

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

imx-boot: M imx-mkimage Zf13M) bootloader §if%, 35 SPL. U-Boot. ARM H{E[E{f41 DDR
. X Z AR 5] bootloader Hiff .

fitImage: Linux % FIT 451%

fitImage-its*.its

Image: Linux W%

Image.config: N1% config {4
imx8mp-libra-rdk-fpsc*.dtb: W%k &
imx8mp-libra*.dtbo: Kernel device tree overlay files
phytec-qt6demo-image*.tar.gz: 3 {4 R%:
phytec-qt6demo-image*.rootfs.wic.xz: JE#4ify SD ~iE%

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXFR (S1)

TS

Hardware revision baseboard: 1618.1

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

13
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Kl 1. eMMC & 2: NEP fuse Kl 3: SPI NOR

ON | ON
12 3 4 1 2 3 4

4: USB & 5: SD F 6: JTAG iz

4.2 Flash e MMC

B TAR SRS — B R s, BORCAECE L T TFTP IRS8%: Fra 4 mlinss (tn ERry)) &8ss il
BRI fsrv/tftp Hg. WEREEAHITIRE, BREBURAEIUSREENHS. A XufiE TFTP
M 55#5FH Ui, 52 0L Setup Network Hosz‘

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

He
s

When e MMC and SD card are flashed with the same (identical) image, the UUIDs of the boot partitions
are also identical. If the SD card is connected when booting, this leads to non-deterministic behavior as
Linux mounts the boot partition based on UUID.

—

target:~$ blkid ]

W PAIEFT Eid i R AE R B ATERX R T RESFNP M. IR mmcblk2pl Al mmcblkipl HAAH[H

RERBRIERG 14
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i) UUID, W& RS IEahE 0.

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
TERIUEB AR BRI EALZ RIR M4 IEH ! Setup Network Host

R AL LA B

host:~$ 1s /srv/tftp
phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz
phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.bmap

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

host:~$ scp /srv/tftp/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.* root@192.168.3.11:/tmp && ssh,,
—root@192.168.3.11 "bmaptool copy /tmp/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2"

Flash e. MMC via Network in Linux on Target

You can update the e MMC from your target.

S
FEBIER AR BRI D2 RIIHSTERS | 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-imx8mp-libra-fpsc-1.rootfs.wic.* /tmp &&,
—bmaptool copy /tmp/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2

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

RRRERG 15
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I

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

LYY
RIS S AR B R EVLZ B M4 IEE D Setup Network Host

B AR S B AR

[host:~$ unxz /srv/tftp/phytec-headless-image-imx8mp-libra-fpsc-1.rootfs.wic.xz ]

A I P AR RS BN R B N A
o f#iff DHCP

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

DHCP client bound to address 192.168.3.1 (1 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.1
Filename 'phytec-headless-image-imx8mp-libra-fpsc-1.rootfs.wic'.
Load address: 0x40480000

Loading: ####HH#HHHHHIHIHIHHHHHHH

HHHHHH R

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH R R R R
HHAHHRHHAH R
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

o [HHHHA IP il (WIS serverip # ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-imx8mp-libra-fpsc-1.rootfs.wic
Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-headless-image-imx8mp-libra-fpsc-1.rootfs.wic'.

Load address: 0x40480000
Loading: # Hit# it # i
HHAHBRHH AN R R AR R H AR R AR
B e

HABHAHH
11.2 MiB/s
done
Bytes transferred = 911842304 (36599c00 hex)

REKRERG 16
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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.

AN

E TR A G B R 1 FEALZ [ R & R85! 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}

fim

TAERERA MR, RO 512 FHTRIE. SRS & LATRBUHE. SoC HIEHI{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-imx8mp-libra-fpsc-1.|yocto-
imageext|). Set the bootmode switch (S1) to SD card.

o WA U -

-

target

60.
60.
61.
61.
61.
61.
61.
61.
61.

458908]
4672861
504607]
515283]
523285]
528509]
533889]
665969]
672284]

usb-storage 1-1.1:1.0: USB Mass Storage device detected
scsi host0: usb-storage 1-1.1:1.0
scsi 0:0:0:0: Direct-Access 8.07 PQ: O ANSI: 2
sd 0:0:0:0: [sda] 3782656 512-byte logical blocks: (1.94 GB/1.80 GiB)
sd 0:0:0:0: [sda] Write Protect is off
sd 0:0:0:0: [sda] No Caching mode page found
sd 0:0:0:0: [sda] Assuming drive cache: write through
sda: sdal
sd 0:0:0:0: [sda] Attached SCSI removable disk

:~$ mount /dev/sdal /mnt

o BTEAAREAE USB (LR ORI BB

RRRERG
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target:~$ 1s /mnt
phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz
phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.bmap

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

[target:~$ bmaptool copy /mnt/phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2 ]

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

N5 25T
M Z B, BEER bootmode switch (S1) FilE X eMMC,

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

IV

WP RAER B IC/NT 1GB B OL T 2T, BoNFER A OPTEE J5, Bootloader Himl iy
RAM R/NEIR, A 2PAIN#EGEE 1GB 5%

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

FHBM USB gk RAM i

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-imx8mp-libra-fpsc-1.rootfs.wic
497444864 bytes read in 31577 ms (15 MiB/s)

Write the image to the e MMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

4.2.4 Flash e.MMC from SD card

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

w3, i partup WS SD K, #Getting Started Wk, ZAEFAIHH SD R4 s,
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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 SifgCft:

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

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

[target:~$ partup install phytec-qt6demo-image-imx8mp-libra-fpsc-1.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.

ik

F4h, WRIPAE A bmaptool T.H:

[target:~$ bmaptool copy phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2 ]
\i%?f%i FEH T bmaptool KEE ), MRILIERG N KHAAXMA eMMC HHRAKA R

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

i

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

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

IS

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

o KN HMNE SRS SD K, a4 EXT4 005 =0 K. K’ WIC 1% (#ii phytec-
qt6demo-image.rootfs.wic) & Hl5i% 45X .

o Configure the bootmode switch (S1) to SD card and insert the SD card.
o FFHIEHHIEA U-Boot.
o B

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-imx8mp-libra-fpsc-1.rootfs.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)
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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 (S1) to e MMC.
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CHAPTER D

&

51 MIirmiFHS

In this section, we describe how to build the U-Boot and the Linux kernel without using the Yocto Project.
This procedure makes the most sense for development. The U-Boot source code, the Linux kernel, and all
other git repositories are available on GitHub ‘Git server at https://github.com/phytec.

5.1.1 Git g
o I U-Boot 3% :

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

o FfIy U-Boot ¥ u-boot-phytec-imx FH AN T —LERECFAR KATANT
o MY Linux NG

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

o FRATHY i.MX 8M Plus N2 £ T linux-phytec-imx N#%.
B HAZ AR A ) u-boot il kernel AT git 7 tag P2, WA LGN BSP L%

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

5.1.2 3XkHe SDK
(AT DAZERLAL T SDK i, s i Yocto 4%k B SDK:
o #%31%| Yocto [¥) build H%:

host:~$ source sources/poky/oe-init-build-env
host:~$ bitbake -c populate sdk phytec-qt6demo-image # or another image
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TE N5, SDK 223 Al f#4EAE build/deploy*/sdk,

5.1.3 &% SDK
o WEIEHRIFLRHT 2% SDK:

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

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

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

You are about to install the SDK to "/opt/ampliphy-vendor-xwayland/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 {€H SDK
W AAE T B8 H R source environment-setup S RW G shell 38 X i1 -

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

5.1.5 REFMBIA

M7 i Linux kernel Fl U-Boot &75% F L2204 —LLsMY TR . XT Ubuntu, R PAREHI AR fis 2225
el

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

i

ERH AT (B4, Ubuntu 20.04 LTS) Effif] Scarthgap NXP Jifihf) BSP i), #4#H T3
MUK U-Boot 5 Linux 4% THWRES BRI, AL E] undefined reference” £, —Ffiftak it
1E PATH 57858 h s 3 4LAY binutils.

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

FEM# SDK environment-setup 5, iaf7ad .

WVERE, TEBHNUR M RATAL (10 Ubuntu 22.04) sofWgEE] SDK MI%MME, SUELITHRT THE
frpfEs i ET T TE 75 T A

5.2 BJ4Ri¥ U-Boot

5.2.1 FREUEKLS
o FRHL U-Boot JEfH:

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

o BUREUEHAN U-Boot tag, WEEAFIRATN release notes, A PATEIX HIKF|: release notes
o WA E Y tag Bl v2024.042.0.0-phy21
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o BHHETFHEN U-Boot tag:

host:~$ cd ~/u-boot-phytec-imx/
host:~/u-boot-phytec-imx$ git fetch --all --tags
host:~/u-boot-phytec-imx$ git checkout tags/v2024.04 2.0.0-phy21

o BEEIFIGL:

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

5.2.2 FRERFR7RHY Z 2304
BV bootlonder, 7 BN 45 PE AT IS u-boot-phytec-im %P H 3, 34EILTE &4 DASE B
mkimage JHIZs:
e ARM Trusted firmware JESCHE (mkimage T 2375453 bl31.bin ): bl31-imx8mp-fpsc.bin
« OPTEE %% (7Ji&fY): tee.bin

« DDR firmware files ( mkimage T B FF & # 3 Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4__dmem_ 1d_ *.bin, Ipddr4__dmem_ 2d_ *.bin, Ipddr4__imem_ 1d_ *.bin,
Ipddr4 imem 2d_*.bin

MRS LI Yocto 4% T Foe 119 BSP, 450 DAYE yocto T2 H 1 #EL bl31-imx8mp-fpsc.bin, tee.bin
Fil Ipddr4_ *.bin: BSP Images

B FZ AR A PLFE X B R # 3¢ fF: https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX8MP /BSP-Yocto-NXP-i. MX8MP-FPSC-ALPHA1/images/ampliphy-vendor/imx8mp-libra-fpsc-1/
imx-boot-tools/

o
W PRISE iy 44 BT 9 S, AR mkimage tool F%

5.2.3 %gi% bootloader
o %1% flash.bin (imx-boot):

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

5.2.4 J% bootloader IREFRIEEZ L
flash.bin SCEFH] PAFE u-boot-phytec-imx/ H3E FHE], BAEW DAIFATHS . FHER 0 A e i m i a :

SoC User X fHIZE Boot X EFEE e MMC Device
iMX 8M Plus 32 kiB 0 kiB /dev/mmecblk2

fn, ke5 SD K

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

WER A AT BSP Yocto TR, HAR (A1 ATE Yocto 28 ”"BOOTLOADER_SEEK”
F1”"BOOTLOADER._SEEK EMMC” i75H,

5.3 B ENZ

W% S5 R—RIT U FIT 8% rh. U-Boot CURFLE MREEWS N FIT HEGF5 R H P EEMNE.
I, WESRBULATTEAE FIT &G4,
5.3.1 EeEIRE{S

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

o WIRAFIFRMMREFR N v6.6.52-2.2.0-phy20
o Check out FrFEH linux-phytec-imx #R%%

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/v6.6.52-2.2.0-phy20

o NTIRIHEM, EAVEBYIE] B3

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

o BLEGIFIGL:

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

5.3.2 HmiEFAE
o Ji% Linux Ni%:

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

o TREWNIMBL, HANZRER] NFS HR:

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

o BB PAYE ~/linux-phytec-imx/arch/arm64/boot/Image.gz 1% %)
o dtb XA PAFE ~/linux-phytec-imx/arch/arm64/boot/dts/freescale/imx8mp-libra-rdk-fpsc.dtb $% 2|
o B (EEHT) HIFRRWA -overlay U, HFEfT

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

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

[host:~/1inux-phytec-imx$ make freescale/imx8mp-libra-rdk-fpsc.dtb
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ik
HISRASEE] DA T G b

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]

HPREAE FHLARGE L2281 libyaml-dev” £

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

5.3.3 BAZITER FIT H#iK

RO R e N A%, R B — A image tree source (lits) ICfF. WIRECE & A Yocto i
BT IATH BSP, W LA MG AL R BB H kIR E its SC R BSP Images B AT PATE X
H N # 1% 3¢ 4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP /BSP-Yocto-NXP-i.
MX8MP-FPSC-ALPHA1 /images/ampliphy-vendor /imx8mp-libra-fpsc-1/

Hf.its SCPFAZ I M BT TAEH %, QU8R AZER IS, I mkimage Q#HRAR) fitlmage.

host:~/linux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .
& ln -s arch/armé4/boot/Image.gz linux.bin
&& uboot-mkimage -f fitImage-its*.its fitImage

5.3.4 Copy FIT image and kernel modules to SD card
FIT g LA S A% module W] RARI AR 730 i 2 2 #4800 SD K L.

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

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 JH#IR hitps://github.com/nxp-imx/mfgtools#linux [ BH AT 8EAE .

o WEREENIRAID G UUU, SR HIRINE] PATH

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

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

o &% udev I (¥ uuu -udev HE LA ) :

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

Download imx-boot from our server or get it from your Yocto build directory at build/deploy-ampliphy-
vendor-xwayland /images/imx8mp-libra-fpsc-1/. For flashing a wic image to e MMC, you will also need
phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic.

5.4.3 FARESZ

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

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

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

ERTDAMRAE R —FRil i (X14) e EARFSHE.

ik

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

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

o

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

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

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

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

PATHGIT AR _EHL:

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

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.wic ]

5.5 T MBES

A THE bootloader HHATI KM FT S5, TFERCE S FHMRSS. FEFF ATV L, SaiZ i E
TFTP. NFS #1 DHCP %5 . EshPAKM TR TR :

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

5.5.1 TFTP PRHFixE
o B, QU AHSRAEE TETP SCfF:

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

o NERHERY BSP BB HIFIB A S, LR other J Xt titp sk rb i BTy SCPF A B
B, A RF TR T B 1 I 2830«

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

o AEE MW E OIS —ANEE IP Hiht, PHYTEC &M pgEA IP bkt 192.168.3.11, A A
BN, 192.168.3.10, T ML A 255.255.255.0

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

Bt <network-interface> i by %45 B FF K Mt W 5422 11 . S8 ] DA b A g 5 X 485 422 101 ok S 7w B vl
P 2542 1 o

o REIERMA AT A

[inet 192.168.3.10/24 brd 192.168.3.255 ]

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

# /etc/default/tftpd-hpa

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

« Xf TFTP_DIRECTORY & E N#R TFTP 4548 H ok
« 4§ TFTP_ADDRESS & &} TFTP 55 WiWrey EMlbak (#5524 0.0.0.0:69 PAEHT 69 i 1 _ErA

P).
o W TFTP_OPTIONS, PATFfir4 o vl e i e -
[host:~$ man tftpd ]

o FHTRBIARSS DALY G R
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[host:~$ sudo service tftpd-hpa restart ]

IUAERFFF KR I DA W sy IR B R WL FRATE TR EAETT KARAETT TETP o451 =41 [a] 87 b 2%
HEE. TFTP RE#311) IP Mol WV iE N 192.168.3.10, FR#iL A 255.255.255.0,

NFS fR3588i1RE
o BIE-—/~ NFS H3x:

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

o NFS fiz 55 % SCfF S 2 AR BRI, PR E R 2 80 linux Ze AR, AT TB I 7ete/exports
, FERFFATARSCA T R G R M 45 . FERXATRBISCIEH, AN H SRt AE AL hE S 192.168.3.10
[ TP Mk b o RIS ML R SR AR H 15 D0 pEA T IR 4 -

[/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 fgZ2RiRE

o B7EE4RHE /etc/kea/kea-dhep4. conf S0 DANER TR, P <network-interface> #idfh >k iy FH
KA A FR:

{
"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

TERVE TR BHE /NG, FAX RS ILEL AT M ER. AT %40, M HAREP ™, s
interfaces P B 1EIIHE EiZ M4 .

o I7E DHCP JR4-FZEE i /etc/kea/kea-dhcpd. conf {4
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[host:~$ sudo systemctl restart kea-dhcp4-server ]

RN/ EEEHU, W2R kea-dhepd FE A HEE I I 2545 URAETHEBIRAS, kea-dhepd-server ik JH
2o RIS ORAEIE AL 15 E 8l 2 /S 1% systemd 55

ik

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

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

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

5.6 \NMEBENAZ

MM E B ERE L TETP NS, HFiiid NFS EIRICFRSE. {2 bootloader F5EM 7
SN IR BB N

5.6.1 EXH LHERAEBHHIHER
o KA fitimage & HFIERY titp H

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

o FERZNMAE R ERY titp B3

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

o Bk other IR tftp H AP H BT SO RATBEHAUR , IR IR MTT A e :

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

o FHRSCHERGR RN NFS H g

[host:~$ sudo tar -xvzf phytec-qt6demo-image-imx8mp-libra-fpsc-1.rootfs.tar.gz -C /srv/nfs J

PRGN sudo SATAY S, PABRBARSCIR R GE b SRR B RAL R -

ik |

5.6.2 X BEMLKZBahAY bootenv.txt {4
FEER titp H 18— bootenv.txt S, HRFATAZEBE AR .

nfsroot=/srv/nfs
overlays=<overlayconfignames>

<overlayconfignames> ik AR Al ] 450 overlay Bl EZFR. T # S0 FRECEZFR. Hilhn:

[overlays:conf—example—overlayl.dtbo#conf—example—overlayz.dtbo ]
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2]
A SCRRRY IR overlay SUERAE device tree BEATH . BEE W] DAL DA i 4T ED:
[host:~$ dumpimage -1 fitImage ]

5.6.3 AR EMMEEE
R H E P A BRI PARMIECE, 5+ B8 AL B B T4 . Network Environment Customization

5.6.4 NFFEIRISEN
FEIFRAURENE] U-boot, HfF BT
o MRS, AT

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

5.7 3XEl BSP F A hRA&
5.7.1 X8 release BF A4

X LY release manifest A2 N T ik Yocto BSP I KIRAS. BENIASAE phyLinux B# A BN,
FHT AR, T LT A7 SR

[host:~$ ./phyLinux init -p imx8mp-fpsc -r BSP-Yocto-NXP-i.MX8MP-FPSC-PD25.1.y ]

XAFRIERE—> BSP, I THRERM A (BSP-Yocto-NXP-1. MX8MP-FPSC-ALPHAL ) (i T A A o
MBFETIT U, FESCPFI AT repo sync FFMIRATEY Git B PR S i B K :

[host:~$ repo sync ]

5.7.2 BBAHEABIFAPERE

BIRE A7 UAS B FF & R AR AT DA A X A =0 ) TEATRA R @ s, IR — s iA (BSP-Yocto-
NXP-i.MX8MP-FPSC-ALPHA1 ) f§ PDXX.Y 5 HE SnMRA, HHDA .y 58

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

5.8 IRENEEAY Upstream T iF

FATH — 1 Yocto 403 (A2 NXP A14if%) 14 manifest, fth{#i ] upstream [ Linux F1 U-Boot. iX
] PAR 2R 5 5 upstream kernel /U-Boot.

2
master 4337 manifest ST EHT T RS . GRS HI—LE bug, HM1SEWBEE master 43X,

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

R SD REsIEX RN TR S R I A R PR WAL 5 o AT R 7 iR LSl e i
REFEBHI/NEL T EINR root 7 KFIRAR . LM SD RFTIRE, MU REFEY Rz
— AN o3 X LRI R 5 T DA AL SD . Ay el Gparted.
5.9.1 Gparted

o FRHL 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

J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

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

0 operations pending
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T RR M RE

e

i i resize2fs JiiA 1.46.6 MHEHRAR PC &4 (#40 Ubuntu 22.04) JoiERETE Mickledore DA K B
) yocto JiRAS FANEM partup ZA4EL. XA FR resize2fs il T BRIAGEI M FEI AR
KIFAER, BSHE KM .

e Choose your SD card device at the drop-down menu on the top right
o VR extd MRAFIXFH T IEEE RN

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending
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Resize/Move [dev/sde2

Minimum size: 849 MiB Maximum size: 3727 MiB
Free space preceding (MiB): 0 +
New size (MiB): B49 =
Free space following (MiB):

Align to:

o BERTDMRIETS 2 S sl T2 i A KV

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:

>| Resize/Move

o it “Change Size” AN RIHIA
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J/dev/sde - GParted
GParted Edit View Device Partition Help
@« J (B /dev/sde (3.71GiB)

[ ]
I ‘ Jdev/sde2

3.64 GiB

unallocated [ unallocated 4.00 MiB —_ —
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB boot, lba
[dev/sde2 ext4 rookt 3.64 GiB 848.81 MiB 2.81GiB

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

1 operation pending

o BINHEREN, RSO,

o RS DAFERRARAM X 14 phytec-qt6demo-image-imx8mp-libra-fpsc-1.wic BH§5 fF) Hr. S5
HHE:

host:~$ sudo cp phytec-qt6demo-image-imx8mp-libra-fpsc-1l.wic /mnt/ ; sync
host:~$ umount /mnt

BBE=ATE

e Choose your SD card device at the drop-down menu on the top right
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J/dev/sde - GParted

GParted Edit View Device Partition Help

Jdev/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

o PR RIARSECRAR, A5 5" New”:
Create new Partition
Minimum size: 1 MiB Maximum size: 2878 MiB
Free space preceding (MiB): 0 F Create as: Primary Partition
Newsize (MiB): 2878 Partition name:

Free space following (MiB): File system: ext4

Align to: Label:

Cancel

. ):—%';iE‘”Add”
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0 O - 0 L1
- D = D
5] /d d B
Jdev/sde2 New Partition #1
848.81 MiB 2.81GiB
D B B B D D
P 0 & 5
[ D 0

o FREREOATHINEL.
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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 PAEGET DAEEEGH 43 IXFFHF phytec-qt6demo-image-imx8mp-libra-fpsc-1.wic FiRZ B H . K5
Hi#e:

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-imx8mp-libra-fpsc-1l.wic /mnt/ ; sync
host:~$ umount /mnt
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CHAPTER 6

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

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

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

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

6.2.2 iE&## Overlay

WA Overlay J& 7] PATE S I B AR P 03 s i 7 BE. T 9 AR R (ot o XoF FE VRS Hh )
include, overlay i1t % 35 19 R AERL . overlay o 0] DAARHE S b 1 & AR A i 428 F >R a8 B8 2 40 0t
Do WA Overlay 5FAT Linux PIAZ G 1 b i) AU £ SC1— A BCFE - SCfF9% arch/arm64/boot/dts/
freescale/ H1,

imx8mp-libra-fpsc-1.conf A] {1 overlay {4 :
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imx8mp-libra-rdk-fpsc-1lvds-etml1010g3dra.dtbo
imx8mp-libra-rdk-fpsc-1lvds-ph128800t006-zhc0l.dtbo
imx8mp-libra-rdk-fpsc-vm016-csil.dtbo
imx8mp-libra-rdk-fpsc-vm016-csil-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm016-csil-fpdlink-portl.dtbo
imx8mp-libra-rdk-fpsc-vm01l6-csi2.dtbo
imx8mp-libra-rdk-fpsc-vm016-csi2-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm016-csi2-fpdlink-portl.dtbo
imx8mp-libra-rdk-fpsc-vm01l7-csil.dtbo
imx8mp-libra-rdk-fpsc-vm017-csil-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm017-csil-fpdlink-portl.dtbo
imx8mp-libra-rdk-fpsc-vm01l7-csi2.dtbo
imx8mp-libra-rdk-fpsc-vm017-csi2-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm017-csi2-fpdlink-portl.dtbo
imx8mp-libra-rdk-fpsc-vm020-csil.dtbo
imx8mp-libra-rdk-fpsc-vm020-csil-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm020-csil-fpdlink-portl.dtbo
imx8mp-libra-rdk-fpsc-vm020-csi2.dtbo
imx8mp-libra-rdk-fpsc-vm020-csi2-fpdlink-port0.dtbo
imx8mp-libra-rdk-fpsc-vm020-csi2-fpdlink-portl.dtbo

HIPATE linux I PAR dir K81 FIT 838 P rA 1) overlay FiE

[host:—$ dumpimage -1 /boot/fitImage

B FFE u-boot:

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

" PATE Linux 5§ U-Boot ¥45i FHCE. overlay. overlay @AE5 | ay S WM G . WRMEZ BIER 3T RM
T30 B T2 i AR 7 ¥

%E ${overlays} TE

${overlays} U-Boot IEASEA & —NUAHS # 43 FBEY overlay U513, X288 overlay SCUGHE E ghid #E
H . overlays 25 B H1 ) overlay #| RS E7E FIT 1% 4. ¥ $SKERNEL_DEVICETREE X} Yocto

machine 28 & FE 1 overlay A Hshdsng] FIT 1% 9.

${overlays} A H ] P\HFZAE U-Boot MSEH i, AT DAERNSINT bootenv. txt FREESCIAFH—H 5. M4y
S FHE U-Boot 5 F LHECE M) overlay A8 &, W PABCLE env set no bootenv 1, [Af overlay AF&H]
R T B A I i B T . BOAREOLT, ${overlays} AF &k H A7 T8 8040 X1 bootenv. txt . fEET
PATEEL BB AR _EM Linux 32BN A% S0

target:~$ cat /boot/bootenv.txt
overlays=conf-imx8mp-libra-rdk-fpsc-peb-eval-01.dtbo#conf-|dtbo-peb-av-10|

EE&HTTU\EF‘ AR WA WK bootenv. txt UM, MDA HEAE U-Boot HBEH% E overlay A8

Eo

u-boot=> setenv overlays conf-|dtbo-peb-av-10]|
u-boot=> printenv overlays
overlays=conf-|dtbo-peb-av-10|

u-boot=> boot

TR P E LT ${overlays} A8, [FBFFAE bootenv. txt SCf, WIFFZLE ${no_bootenv} AFfE:
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u-boot=> setenv overlays conf-|dtbo-peb-av-10]|
u-boot=> boot

u-boot=> setenv no bootenv 1

HEMBEHELZEE, 2L U-boot External Environment subsection of the device tree overlay section.

A ${overlays} ”'rE’%T”LfliﬁﬂﬂﬁfiELﬁJh(ﬁ‘JE’JTf%ﬁ%ﬂﬁ@% WIRAHZEH ${overlays} A
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.
EH 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

& Linux WIZJESIN, SMBEREE bootenv. txt SUASCARF A MMC 451 boot 7y K e TFTP hi#. #%
A EEE WA ${overlays} A8 f . XA DAFTFXIANIRIHY machine £ Yocto HriiE AR overlay Jit
B SCHFBY NEAE meta-phytec H1 Yocto recipe HY] bootenv H15g X 1 https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=scarthgap

S AT DA B A AR B . X AR R A R R A R E . (H X boot Ay A JEHE T AL AR
ERL, BN ${nfsroot} B ${mmcargs}. FEIC{HE M HANAS EIFASHIEH - B&WJ%E@JE’JH%&WE#J/TWJ

R TCEMMBSNRINGE , JEEh i RERFARSEDEA T, I B AT RS AL

6.2.4 7 Linux IMETEFF AR LR U-boot IMFLE
Libubootenv 2 ATEAR H &y —ATH, JFAEFFEM linux EEH U-Boot 3.
{F AT 24T Bl U-Boot ¥4 :

[target:~$ fw_printenv ]
AR A&k U-Boot ¥¥%:
[target:~$ fw_setenv <variable> <value> ]
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IJ\I[:\
Libubootenv St E SCF H ICE IR RS R . BB SRR R LS A B, BUAE LT
] eMMC HfEfE3AEEAE B

A eMMC B4 a5 1wt 5 % eMMC F3E 85314, libubootenv $T03E: TAE . BN %IEM /etc/fu_env.
config U, DAVCHCAAR ZE FH A EREET6 .

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

Due to the standardization of signals and interfaces that PHYTEC FPSC SoMs must supply, there is
potential for confusion of the names as defined by the SoC manufacturer, in Software by the device tree and
in the FPSC specification.

Example of i.MX 8M Plus SoC with a Libra i. MX 8M Plus FPSC board:

SoC vendor device tree FPSC Spec.

uSDHC1 usdhel SDIO
uSDHC2 usdhc2 SD-Card
uSDHC3 usdhc3

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

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

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

pinctrl_usdhc2: usdhc2grp {
fsl,pins = <
MX8MP_IOMUXC SD2 CD B USDHC2 CD B 0x40  /* SDCARD CD */

MX8MP_IOMUXC SD2 WP USDHC2 WP 0x40  /* SDCARD WP */
MX8MP_TOMUXC SD2 CLK USDHC2 CLK 0x190  /* SDCARD CLK */
MX8MP_TOMUXC SD2 CMD USDHC2 CMD 0x1d0  /* SDCARD CMD */

MX8MP_IOMUXC SD2 DATAO USDHC2 DATAO 0x1d0 /* SDCARD DATAO */
MX8MP_IOMUXC SD2 DATA1 USDHC2 DATAL 0x1d0 /* SDCARD DATA1 */
MX8MP_TOMUXC SD2 DATA2 USDHC2 DATA2 0x1d0 /* SDCARD DATA2 */
MX8MP_IOMUXC SD2 DATA3 USDHC2 DATA3 0x1d0 /* SDCARD DATA3 */
MX8MP_IOMUXC GPIO1 I004 USDHC2 VSELECT 0xcO

13

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

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

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

/* SD-Card */

&usdhc2 {
assigned-clocks = <&clk IMX8MP_CLK USDHC2>;
assigned-clock-rates = <200000000>;
bus-width = <4>;
disable-wp;
status = "okay";

Using the phyCORE-i.MX 8M Plus FPSC for non-FPSC-conformant carrier boards

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

Example:
SDCARD interface is not needed on custom board, but an additional i2c interface is required.

The following could be done

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

}i

pinctrl_i2c4: i2c4grp {
fsl,pins = <
MX8MP_TIOMUXC SD2 DATA® I2C4 SDA 0x400001c2
MX8MP_IOMUXC SD2 DATA1l I2C4 SCL 0x400001c2

15

Note that SD2_ DATAO pad, even though muxed in the phyCORE-i.MX 8M Plus FPSC dtsi file, is not used
since the interface controller line it is muxed to is not activated with a status = "okay"; property.
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CHAPTER [

Halshi%

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

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

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

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

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

7.1 i.MX 8M Plus 5|}IEHA

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

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

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

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

I3

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

The device tree representation for UART3 pinmuxing: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.0-phy20/arch/arm64/boot /dts/freescale/imx8mp-phycore-fpsc.dtsi#L714

7.2 RS232/RS485

The FPSC Standard supports 3 UART units. On the Libra FPSC, TTL level signals of UART3 (the standard
console) and UART?2 are routed to a FT4232H UART to USB converter expansion. This USB is brought
out at USB-C connector X14. UART1 is connected to a multi-protocol transceiver for RS-232 and RS-485,
available at pin header connector X27 at the RS-232 level, or at the RS-485 level. The muxing of the used
transceivers is done by switch S5 on the baseboard. For more information about the correct setup please
refer to the phyCORE-i.MX 8M Plus FPSC/Libra FPSC Hardware Manual section UARTS.

We use the same device tree node for RS-232 and RS-485. RS-485 mode can be enabled with ioctl TIOC-
SRS485. Have a look at our small example application rs485test, which is also included in the BSP. The
switch 55 need to be set correctly.

7.2.1 RS232
o PANERTEAAR 2R s 28 o 214 BTS2

[target:~$ stty -a

o UART ¥ OWECE W PAEN stty frd5E . Bilan:

[target:~$ stty -F /dev/ttymxc2 115200 crtscts raw -echo

o JHITTRIEARY echo A cat, WJRAMNAIEAREG. A6

[target:~$ echo 123 > /dev/ttymxc2

[host:~$ cat /dev/ttyUSB2

FHUVATEIH 71237,

7.2.2 RS485

77N

FER B LAEI , E IR M A5 120 Wi 2 i Fi L

AT MR, EEE linux-serial-test, XA~ T H 2818 RS485 #) IOCTL, A4 1H &I EHR I -
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[target:~$ linux-serial-test -p /dev/ttymxc2 -b 115200 --rs485 0

H % linux-serial-test IE:&,\/Z‘&E’JE%{RW T IR A -

linux-serial-test

linux-serial-test 2= H 3% & ioctl, WA PAME T rs485conf FaikHE .

ARATPAM PATF i 4 S 24 BT 8L -

[target:~$ rs485conf /dev/ttymxc2

AT PATE S AR 77 205 H A Bl I -

[target:~$ rs485conf /dev/ttymxc2 -h

)

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

serial-rs485.txt

RS485 ¥ T
XTI, B R it

R5485 Target 1 R5485 Target 2

TX+ TX+

TX- TX-

RX+ RX+

RX- RX-

GND GND

T T h A A5 IR D BE .
XTI, AR LT3 E foctls, MR R:

target:~$ rs485conf /dev/ttymxc2 -e 1 -r 0
target:~$ rs485conf /dev/ttymxc2
= 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 BT AR S A R OR AR IR AR, ki y

targetl:~$ cat /dev/ttymxc2
target2:~$ echo test > /dev/ttymxc2

HENVALS AT targetl & F test” FTHIHR . BB AL, 1E target2 bARIAHAE targetl BRI,

o, AR DA linux-serial-test T HEAT 4 :
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targetl:~$ linux-serial-test -s -e -f -p /dev/ttymxc2 -b 115200 --rs485 0 -t -i 8

/dev/ttymxc2: count for this session: rx=57330, tx=0, rx err=0
target2:~$ linux-serial-test -s -e -f -p /dev/ttymxc2 -b 115200 --rs485 0 -r -0 5

/dev/ttymxc2: count for this session: rx=0, tx=57330, rx err=0

EHRGIT, target] K@ H2ILAY, target2 K@ ke . R nT AV A . EicH:, %Fd}ﬁ%ﬁﬁlﬁ, 7)‘}:
PR B R T7 . B #2108 #b, ﬁﬁfﬁﬁf 5 PPN Ak . HRUOH TR B A AR B TRl R K — Lk, A2
FPat R it e Bl fx 241 "count for this session” , FEARHL, B0 AKGE B Ak 1 i %K%ﬁ%q&ﬂ

J MRS 2 target | target, {HLATPAME USB F| RS485 #4fudi AT EHLEN H AR M. W] REfR %
PEERE .

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/freescale /imx95-libra-rdk-fpsc.dts#1.252

7.3 M4
Libra FPSC-i.MX 8M Plus HHP5/M AR . 3ATH RO ARV A SR 0E - TI6 DA 1.

i

The naming convention of the Ethernet interfaces in the hardware (ETHO and ETH1) do not align with
the network interfaces (ethO and ethl) in Linux. So, be aware of these differences:

ETHI1 = ethO
ETHO = ethl

Jr A 42 DR PR — AR ME R Linux M 255 01, RTRAME A BSD 458 0 dbfT g S ) 248 L - el
systemd-networkd ~FHFFFEE L *E?éé’]@ﬂﬁjc#{ﬁ_fu\fﬁ%zmﬂ’] /lib/systemd/network/ HgH4RE], PA
KeAE BSP H1{) meta-ampliphy/recipes-core/systemd/systemd-conf H 3¢,

IP addresses can be configured within *.network files. The interfaces are configured to static IP as default.
The default IP address and netmask for 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/v6.6.52-2.2.0-phy20/arch/
arm64 /boot /dts/freescale/imx8mp-phycore-fpsc.dtsi#L82

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the Libra FPSC can be
found here: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/
freescale/imx8mp-libra-rdk-fpsc.dts#97.
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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 TERFEALE N TP 192.168.3.10 FIFR#ERY 255.255.255.0 AUTEAL T, TF A ARV %R A :

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

serverip=192.168.3.10
netmask=255.225.255.0

o ISR IRTEEEA AT T :

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

<parameter> [V i% 42 ipaddr. netmask. gatewayip B serverip f—1>. <value> Y2 S 501
W
o IR TE R H BRI . B X ST

[u—boot:> saveenv ]

TEX B, B nTpORF TP itk s DHCP, i AN 2 #AS IP Mk
o JitHE:

[u—boot=> setenv ip dhcp ]

o & TFTP Fl NFS fJE&it. Bnl PAITT PR :

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

R, XEEHRH S50 bootloader [HE

IV

% nfsroot I netargs E#FHZE & A DA U-boot SMFIATEEHIMKAE . X T M2%/53h, APEBERE ke
tftp fnzk. BN, 3EYE bootenv.txt M AFHIXE nfsroot A8 H, #5TF tftproot H & :
[nfsroot=/home/user/nfssrc ]

TAAETF AL EABORIE L. WRERE, U-boot SMHSSRHER T4 ipaddr 5 serveraddr S FERYAE R
PR, B AT RSN RS ER B2 BT A RS2 R.

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

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

Configure the development host with IP address 192.168.4.10 and netmask 255.255.255.0. The target device
must then be configured as follows:
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u-boot=> setenv ethact ethl
u-boot=> setenv ipaddr 192.168.4.11

[SEATP-E7 %

TP R PR ethO AYDAK M B :

target:~$ ip -statistics address show eth®

link/ether 50:2d:f4:19:d6:33 brd ff:ff:ff
RX: bytes packets errors dropped missed

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

(ffiff:ff
mcast
0
collsns
0

2: ethO: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc mq state UP group default qlen 1000

IGEHE L ethO fpc B :

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

7.4 SD card

The i.MX 8M Plus supports a slot for Secure Digital cards to be used as general-purpose block devices.

These devices can be used in the same way as any other block device.

&

He
=

DB R IEIR A . IR, B PRAE B DA BRI A B E . X RES S EUE £ R !

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

/mmcblk1lp<Y>

1

<Y> MR RGS, ML IHAITRL, BRI ER D KA. 70 D] DARE AT A 2R 2 SO R Gl AT
Ak, I E A ALMARHET A TALBE, iR, TPAGEA] mount Al umount iy /84770 X HE A -

7Py

2]

X KT R 2K SD RESARI KK (KT “Ha") . WREATRE, WENEIER
—AFRGEH CRUT “BEE”) . R T, SR /dev/mmeblkl ATAEAMMAER. F

i

LA 577 A

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/freescale /imx8mp-phycore-fpsc.dtsi#

L401 and https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch /arm64/boot /dts/
freescale/imx8mp-libra-rdk-fpsc.dts#L318

DT configuration for the e. MMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.0-phy20/arch/arm64/boot /dts/freescale/imx8mp-phycore-fpsc.dtsi#L412
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7.5 e.MMC Devices

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

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

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

7.5.1 & CSD HHE2%

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.

#E Linux P2, 50 DAZEHAF 1725

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

(GRS eElE

Extended CSD rev 1.7 (MMC 5.0)

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

7.5.2 {ERLIS AR (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).

BN T (BTt ), FEHRETRRLENIT, WaTaEAs, s i AR A .

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

i BKOPS_EN (Zifiss: 163) Mfii MANUAL _EN (fiZ 0) fI& X:
o H0: FHAZIHFE%E BKOPS, W& AMERES 25|50,
o fH 1@ FHZFFahk BKOPS, Y EHAMITRAIZEH, EaA ik BKOPS,

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

JEDEC i v5.1 5IA T —Fiiy B 3 BKOPS JifE. EM EHLREW & Wk 5 6 8F, B ARSaTEaS N
& B3RS BKOPS (i2 L3 {74t BKOPS_EN (%7f7d%: 163) H{i AUTO_EN [fiiid).

o BHiAE BKOPS _EN RECWE, HifT:
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[target:~$ mmc extcsd read /dev/mmcblk2 | grep BKOPS EN

rr e, pm:

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

fE 0x00 %78 BKOPS_EN #88H, a5 AMEREZ 2. {6 0x01 3/ BKOPS_EN g5, +
BURFAN I AR IS 6 B

o MPAT e BKOPS EN:

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

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

&

o WE BKOPS_EN fif, #if7:

[target:~$ mmc bkops_en manual /dev/mmcblk2

o N TERRTICEAROF HNZRER A 3l % BKOPS, e XM ARS:

[target:~$ poweroff

IS
BKOPS_EN {2 — IR gAY, JoibikA .

7.5.3 TAEBA

7 PIROR R T35 A3
1. Reliable Write option for a whole e. MMC device/partition.
2. MKBHTTHES AT .

I

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 FPSC SoMs. To check this on the running target:

target:~$ mmc extcsd read /dev/mmcblk2 | grep -A 5 WR REL SET
Write reliability setting register [WR REL SET]: Ox1f

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

(85 R 70)
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(B D)
partition 1: the device protects existing data if a power failure occurs during a write
operation
partition 2: the device protects existing data if a power failure occurs during a write
operation
partition 3: the device protects existing data if a power failure occurs during a write
operation
partition 4: the device protects existing data if a power failure occurs during a write
operation
Device supports writing EXT_CSD WR REL SET
Device supports the enhanced def. of reliable write

WEREGABCAE A, ATARE mme THFME:

target:~$ mmc --help

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

B oANEE A RS CMD23 H ! E( Reliable Write Request parameter ( W55 A#KE%8) (if
31). HWEMAS v3.0 2, CHFRS (Fli extd B HE) A PSRN RS (W0 fdisk i XK3#E) St
WM FIZ TSR, 7 Linux WZJEAES, B#ldisd REQ_META #H74bH.

gk (TR data=journal ) extd SCPFRGAEWTHIG L T2 LA SRS A W] PAZERTHE S 1K
SRS, (BAEWHE RTINS AREIE T RES B . TERFEOLT, AR n] DA U RS IE RS N T
AR RE 7 SCUFR IE B DRAE I AR v B8 ARG K fdatasyne B fsyne,

7.5.4 HEE extd RILHRFRIK/

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

o BRECYHTB RN

[target:~$ parted /dev/mmcblk2 print

o FHiane:

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:

Number Start End Size Type File system Flags
1 4194kB 72.4MB 68.2MB primary fatl6 boot, lba
2 72.4MB 537MB  465MB  primary ext4

.

o fH] parted F§3CIF R G K IRHE A B 1R
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-
target:~$ parted /dev/mmcblk2 resizepart 2 100%
Information: You may need to update /etc/fstab.

target:~$ parted /dev/mmcblk2 print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

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

B/512B

Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags

1 4194kB 72.4MB 68.2MB primary fatl6 boot, lba
2 72.4MB 7617MB 7545MB primary ext4

o BFSCPERGETIEEAH S KN

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

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

7.5.5 BH% SLC &

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.

WA A T FEPE TN R AAH 28 &, W LAS O SLC #ixak SLC . XAk T HRIEYE, %8
PEAE JEDEC fife Ay itk , nl DA SEa (9 — D IELE XIS . JEDEC AR AL 3 1 14 10 2 LA
TR, XS R B R A AT EE . X308 (Micron) SR, SREIERLR T 5EdE, (HOFA R, .

e
TEBL A L s E s, e B g s k.

PAR A BRI R T ] I 3 S 1
o First obtain the current size of the e. MMC device with:

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

IrRFsi)

BYT;
[/dev/mmcblkz:636527575048:sd/mmc:512:512:unknown:MMC S0J58X:;

WRRTIL, RSN 63652757504 F35 = 60704 MiB,
o THRHUS M SLC #ERIBER RN, A
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[target:~$ mmc extcsd read /dev/mmcblk2 | grep ENH SIZE MULT -A 1

pE

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/ 3719168 KiB = 3632 MiB.
o BUE, BOTPLEE A AT A A A B E IR R R, Bl 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 HTHIRHBCETAER, HXHRS:

[target:~$ poweroff

H#EAT R B IA R B R IR .
o WG, fi# ENH_SIZE MULT [{H, B4 3719168 KiB:

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

iNvAVZ R E

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 WRJE, RAREHR/N:

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

7.5.6 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.

o After booting from SD card execute:

[target:~$ blkdiscard -f --secure /dev/mmcblk2
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I —-secure HifRAFSTE eMMC I ERIIA R A 2% . -f (SRH]) WEIERHIES, 24 eMMC ix
Foe BB AR 43 DB R A - R

522
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

TSR E ENITAER, HX A ar S AT &m0 Egsy, H HR 2 s KA e !

7.5.7 ee MMC Boot Partitions

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

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions 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.

WAk, User 43 IXAT LA A PUAS B 2 LM T X XN REM R TEAR U s S . AR EZS
R, W& JEDEC fRifEsf 7.2 For XA T

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.

B A P E S
1EEHL FizfT:

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

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

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

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

Write the bootloader to the e MMC boot partitions:

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2boot0
target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblk2bootl
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FFEE i.MX 8M Plus SoC AL & :

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

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

(%FFboot0’) :

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

(3T 'boot1’):

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

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

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

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

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

Automatic failover

The ROM loader implements an automatic failover mechanism for e MMC boot partitions. If booting
from the primary partition fails, the system automatically attempts to boot from the secondary partition.
This failover is indicated by a change in the boot message from Boot Stage: Primary boot to Boot Stage:
Secondary boot. This functionality is limited to boot0O and bootl partitions and does not apply to the user
area.

7.6 SPI £i&&

L.MX 8M Plus #3155 —4 FlexSPI fil—4> ECSPIIP #%. FlexSPT F: 45 i % L #¥i4~ SPT i, &£l
SR 4 A BRAEIE ORI DUETE /DU 1 /B AR R e (1/2/4/8 S 8dRdk) . ECSPT
PR SR 3 4> SPLEE M, MR IVHA — 4% Y CS (chip select) T, fiF CS thulisd GPIO 5
B, BNl BT AR A

7.6.1 SPI NOR %5

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

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

root@imx8mp-libra-fpsc-1:~$ mtdinfo --all
Count of MTD devices: 1

Present MTD devices: mtdo

Sysfs interface supported: yes

mtdo

Name: 30bb0000. spi
Type: nor

(85 R 70)
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(B2 1TT)
Eraseblock size: 131072 bytes, 128.0 KiB
Amount of eraseblocks: 512 (67108864 bytes, 64.0 MiB)
Minimum input/output unit size: 1 byte
Sub-page size: 1 byte
Character device major/minor: 90:0
Bad blocks are allowed: false
Device is writable: true

B TP MTD B8 KRR KA FR . AP e DTS Ay SPT 197 i 3. SPL Y Gt
PHERFI SPT BARMPrA s, EXMWEILT HA SPINOR Flash.

B SPT 329 R E SCnT PATESX B4R 3]

https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/freescale/
imx8mp-libra-rdk-fpsc.dts#L128

7.7 GPIOs

Libra FPSC A —H L[ TH T GPIO 5|, X465 | H#21%#:5] 1. MX 8M Plus 5|, I4%% H A GPIO,
EATA DAE BEAE Linux [ P as(a il . ab3gsiH GPIO 4440 5 4 GPIO 4 (GPIO1 -GPIO5), 44
HA15 32 > GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fl gpiochipl28 XL PyHE i. MX 8M
Plus GPIO 41 GPIO1 —GPIO5 K sysfs FE~.

GPIO #ibriHk GPIO<X>_ <Y> (filfn: GPIO5_07). <X> #F/x GPIO Bank, M 1 314F| 5, 1 <Y>
FR%Z Bank NI GPIO. <Y> M 0 3143 31 (454 bank 5 32 4 GPIO).

HIHZR, Linux WM —DB— R ECRME R G A IR GPIO. W IERETF R AR

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

M PSRl ) GPIO $f i libgpiod, B4t 7 —AFEMTHE, HAT45 Linux GPIO PR #&IMTRHE.
PAF 2 TR R :

o A&MES H Y gpiochips:

target:~$ gpiodetect

gpiochip0® [30200000.gpio] (32 lines)
gpiochipl [30210000.gpio] (32 lines)
gpiochip2 [30220000.gpio] (32 lines)
gpiochip3 [30230000.gpio] (32 lines)
gpiochip4 [30240000.gpio] (32 lines)

e GPIO expander

Beside the GPIOs of the i.MX 8M Plus SoC, the Libra FPSC has a GPIO expander, which adds more
GPIOs to the system.

[gpiochips [4-0020] (16 lines) ]

DT configuration for the GPIO expander can be found here:

https://github.com/phytec/linux-phytec-imx/tree /v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/
freescale/imx8mp-libra-rdk-fpsc.dts#1L192

o« B/RKT gpiochips HITEAIEE, BAFHENIMIAFR. consumer, Jrfl. GRS fag:

[target:~$ gpioinfo -c gpiochip®
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o L GPIO [fH (flfnA gpiochip0 i) GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

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

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

o gpioset A5 B SCA R T R REAY IS :

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

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

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

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

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode
Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')
-h, --help display this help and exit
-1, --active-low treat the line as active low
-p, --hold-period <period>
the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique

-t, --toggle <period>[,period]...
toggle the line(s) after the specified period(s)
If the last period is non-zero then the sequence repeats.
--unquoted don't quote line names

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

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

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

*Note*

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

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

(BF )
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(#_ETT)

L as undefined behavior.

o

K28 GPIO T4 IfE. EMMRA GPIO ZHl, &% 1 i B sl i 7F T, PARR A% 10
RBHABIIRE S -

7.7.1 &iT sysfs ifja] GPIO

i
Wid sysfs $j) GPIO B &3 T, Fedi1@8U# ] libgpiod.

BRINTEOU AN SR sysfs 1517 GPIO. HAT-Sh7ENALELE 18 CONFIG _GPIO SYSFS J5 A4 gt #F. 2
JE menuconfig Hffi CONFIG GPIO SYSFS 1] I, WAJN 1 45 )3 %62 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 XKIFME R, S I Yocto Reference Manual,

7.8 LED ¥T

WA EM LED 4T85 GPIO &1, &n] DLl FrE ) LED KSR F 8 R eqT, A & (8
i GPIO #:10 (#5200 GPIO #4y) . fim T /sys/class/leds/ AN /sys/class/gpio/ FKiF I E(T.
LED [R5 PAM max_brightness SCPEHEEEL . brightness SCURRFEE LED W52 (BUETEREIM 0 5|
max_ brightness). KZ4 LED i} bR CHRRBEZE, DA A FEZ R E TS S5,
R R B 1

TP AT LED, A -

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

The Libra FPSC provides the following LED indicators: red:userl, green:user2 and blue:user3.
 #JJF LED 4T:

[target:~$ echo 255 > /sys/class/leds/red\:userl/brightness ]
s 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/v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/freescale/imx8mp-libra-rdk-fpsc.dts#
L165
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7.9 12C 2%k

% LMX 8M Plus f1# %% % Frpudihistg BC sk, PHYTEC B TS RN DC 4, ik
4 43 1MX M Plus (1) BC i, A& T A1 Libra FPSC Ay 28 12C B AR &
K (DT) 5.

i2c BYBCAMTT RS —LOUCE, BIANmPER, T RE R AR, PAKGI PRI BE, f4F scl-gpios Fl
sda-gpios, XL ] T REIKIL 14 1 5 | T &

General I?C bus configuration from SoM (e.g. imx8mp-phycore-fpsc.dtsi): https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch /arm64 /boot /dts/freescale /imx8mp- phycore-fpsc.dtsi#
L188

General I2C bus configuration from carrierboard (e.g. imx8mp-libra-rdk-fpsc.dts) https://github.com/
phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/arch/arm64 /boot /dts/freescale/imx8mp-libra-rdk-fpsc.
dts#1L.149

7.10 EEPROM

The system features three I2C EEPROM devices distributed across the SoM and carrier board:
On the phyCORE-i.MX 8M Plus FPSC SoM:

o Board Detection EEPROM (write-protected) * Bus: 12C-0 * Address: 0x51 * Purpose: Factory con-
figuration for board identification

e User EEPROM * Bus: 12C-0 * Address: 0x50 * Purpose: Available for user applications

Device Tree Reference for SoM EEPROMSs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy20/arch/arm64/boot /dts/freescale /imx8mp-phycore-fpsc.dtsi#L276

And on the Libra FPSC carrier board:

e Board Detection EEPROM * Bus: I12C-1 * Address: 0x51 * Purpose: Reserved for carrier board
identification

Device Tree Reference for Carrier Board: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy20/arch/arm64/boot /dts/freescale/imx8mp-libra-rdk-fpsc.dts#L153

7.10.1 EEPROM reading and writing in U-Boot

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

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

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

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

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

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

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

To write 0xff to the first 32 bytes execute:

[u-boot=> i2c mw <addr> 0x00 Oxff 0x20
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To write 32 bytes to EEPROM from memory (loadaddr) execute:

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

7.10.2 EEPROM reading and writing in Linux

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

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

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

or:

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

To fill the EEPROM with zeros use:

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

7.11 RTC

RTC [Pl /dev/rtc* Y. T PHYTEC HuliHiA 24> RTC, NI AESAZ A RTC & 3ff.
o BRE| RTC B4R, T DA AR 75 SO sysfs 46H -

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

o B, FRAFAFE]

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

IS

XA A SE R (RTC), E3EdE 12C #1089 RTC., WRAFAER A /aliases 45H , Linux £
XL H A RTC #4348 1D,

YA ) AT DAL hwelock THA date fiy&BEAT #2278 H AR EBCE R 241 H YA E -

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

(7 H 0 A4 s H AR H a2 DAL N IEIEBCE ). 7YY YY-MM-DD hh:mm:ss (+-)hh:mm”:

target:~$ date -s "2022-03-02 11:15:00 +0160"
Wed Mar 2 10:15:00 UTC 2022

ik
BRI X (FEBLR Bl +0100) ATBESA BTAIH o
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i date My ASUAESCH RSP (RTC) AYRHEFT H 3, B R E B A, XU %
Fi. BEA RTC, HATEZM A hwelock Ay ] hwelock T E K4y H AN ] (Gt date Aydi%
#) BA RTC, SRIFHFF LR EFUCZEEE N HE RTC L

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

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

TN IAP (RTC) BCERGERIFTH I, 356 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC thfig alarm

T LASEI I (RTC) St P W AR R 58 26U Unix Z05ciia), BITE 1970 4F 1 ] 1 H UTC
FRUAKRRIF . EAEMFEES] RAMOIREISGHT 4 BB RS, WA

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

ik
PSR alarm ISFTE]RAGR B AR — 080, B alarm DHEEASCRFAD.

7.11.2 RTC &%
Semf el (RTC) HA—LEThRE, AIPAGEL hwelock THBEATEURIBLE
o FATATRAEIE AT 7 kA RTC SCRpi o fig:

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

RXAMER & AENAZ AT 9t , B 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

00NV WNBHE O

o FATAIPAEL VAT )7 kA RTC BSM (Backup Switchover Mode {3 JJ#u%i:X) -

h ok 63



phyCORE-i.MX 8M Plus FPSC BSP Manual DRAFT Doc-rev.: imx95-alphal-60-gbda69a7

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

o FRATFI DAL AN =ik RTC BSM:

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

BSM {A5E LN

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

w N - o

I,

iz BSM (i E ) DSM 5 LSM, PAEAERIAG LI A HI iy, RTC w A2 55 L
i A RV-3028 RTC [ Datasheet, PATf# LSM (R-F-UJ#efiis) Fi DSM (B HDIHARK) X
P E ) TAREAR

DT representation for I?C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/
arch/arm64/boot/dts/freescale/imx8mp- phycore-fpsc.dtsi#L293

And the addions on the carrierboard: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy20/arch/arm64/boot/dts/freescale/imx8mp-libra-rdk-fpsc.dts#1L252

7.12 USB Ei=#2E

L.MX 8M Plus SoC K USB il ¢ AR 1 e R MBS it T — R IRA B e Iy %8, SeBl USB &
AR R, ATk 4 Ghit/s (R HE'SS) . USB 1 REEHA PR USB 42l ds . X
MMETIEHERRER /E A USBDevice 8¢ USB Host fiiJf]. #/MZLASERES]—4> USB 3.0 ##i)2 (PHY).

BSP R RAEHER S (Thak) M. b5 USB AH 3¢5 5 IR SRR e AR s 5 B AE A% L B P
Mo BT udev, PraiEspfi ks ab s RGmME—m ID, IFalAFE /dev/disk/by-id k], X4 ID Af
PAFE /ete/fstab i A I T AAEBAR 19 USB £7if B4
DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/
arch/arm64/boot/dts/freescale/imx8mp-libra-rdk-fpsc.dts#L295

7.12.1 {£A4 USB &&

In order to connect the board’s USB device to a USB host port (for example a PC), you need to configure
the appropriate USB gadget. With USB configfs you can define the parameters and functions of the USB
gadget.

Bl

First, define the parameters such as the USB vendor and product IDs, and set the information strings in
English (0x409) language:

LN

TR, R X ey A AT EA
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target:~$ cd /sys/kernel/config/usb gadget/

target:~$ mkdir gl

target:~$ cd gl/

target:~$ echo "0x1d6b" > idVendor

target:~$ echo "0x0104" > idProduct

target:~$ mkdir strings/0x409

target:~$ echo "0123456789" > strings/0x409/serialnumber
target:~$ echo "Foo Inc." > strings/0x409/manufacturer
target:~$ echo "Bar Gadget" > strings/0x409/product

Next, create a file with a filesystem for the mass storage gadget:

target:~$ dd if=/dev/zero of=/tmp/file.img bs=1M count=64
target:~$ mkfs.ext4 /tmp/file.img

ik

If you create the file in the tmp folder it will be gone after the next reboot.

persistent, use an other directory.

If you want to have it

BUAEAR AT AR AR AR A D R -

target:~$ cd /sys/kernel/config/usb _gadget/gl
target:~$ mkdir functions/acm.GSO

target:~$ mkdir functions/ecm.usb0®

target:~$ mkdir functions/mass storage.0

o acm: BBITIAT gadget, QML /dev/ttyGSe FIERFTHEIT,
o ecm: UK gadget, BIEEPAUKMEZT, B0 usbo

o mass_storage: FAHLA]MRAL B AL USB KA RAFHIRE—HE, XHRFHARERAHAETTFX, #EX

PRI

Now set the file you want to share with the host:

[target:~$ echo /tmp/file.img > functions/mass_storage.0/lun.0/file

i

You can also insert partitions or a whole device to be shared with the host here, but the partition to be
shared or the partitions on the device to be shared should not be mounted on the target while sharing

with the host otherwise writing to them will not work from host.

i ST RESS E B -

target:~$ cd /sys/kernel/config/usb _gadget/gl
target:~$ mkdir configs/c.1
target:~$ mkdir configs/c.1l/strings/0x409

target:~$ ln -s functions/acm.GSO configs/c.1l/
target:~$ 1n -s functions/ecm.usb® configs/c.1l/
target:~$ ln -s functions/mass_storage.0 configs/c.1l/

target:~$ echo "CDC ACM+ECM+MS" > configs/c.1/strings/0x409/configuration

i, (EHPAR ar4)E3h USB gadget:
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target:~$ cd /sys/kernel/config/usb gadget/gl
target:~$ ls --indicator-style=none /sys/class/udc/
ci hdrc.0

target:~$ echo "ci hdrc.0" > UDC

ci hdrc.0 is an example, replace it with the actual name. Any trailing @ might be shown by 1s to show it is
a link, remove it. If your system has more than one USB Device or OTG port, you can pass the right one
to the USB Device Controller (UDC).

21k USB gadget HERRIPE MM IRE, AT

[target:~$ echo "" > /sys/kernel/config/usb gadget/g1l/UDC J

After stopping the sharing with the host, you can also mount the file on the target. This way files can be
transferred between host and target.

[target:~$ mount /tmp/file.img /mnt ]

&

Do not mount the file while it is shared with the host.

7.13 CAN FD

Libra FPSC F 4 flexCAN 4211, #; CAN FD, X882 1137 #F Linux F51fE CAN HEZE, iZHELLH ST AE
Linux #8227 Fo fHXAELR, CAN #0RIFHFIEER Linux M85, AR ES—L% CAN KA1y
FHmThae. B|L2EB A AYE Linux WZ RSP #3]: https://www.kernel.org/doc/html/latest /networking/

can.html

ik

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

o M

[target:~$ ip link ]

EAEL AR, A CAN #1854 can0 1 canl,
o BERUA K can0 KIMEE, BIINHCRRRMIERRIT S, WA

[target:~$ ip -d -s link show can@® ]

can0 FYfE ERFATT B :

2: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UNKNOWN mode DEFAULT group default,,
—qlen 10
link/can promiscuity @ minmtu 0 maxmtu O
can state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms 0
bitrate 500000 sample-point 0.875
tq 50 prop-seg 17 phase-segl 17 phase-seg2 5 sjw 1

(85 R 70)
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(¥ k1)
mcp25xxfd: tsegl 2..256 tseg2 1..128 sjw 1..128 brp 1..256 brp-inc 1
mcp25xxfd: dtsegl 1..32 dtseg2 1..16 dsjw 1..16 dbrp 1..256 dbrp-inc 1
clock 20000000
re-started bus-errors arbit-lost error-warn error-pass bus-off
0 0 0 0 0 0
—1 gso_max_size 65536 gso _max_segs 65535

RX: bytes packets errors dropped overrun mcast

0 0 0 0 0 0

TX: bytes packets errors dropped carrier collsns

0 0 0 0 0 0

numtxqueues 1 numrxqueues,,

A AR ES R, XS RG] T ARM B L, NIRRT S 80T CAN #ZMI (Bl
MAC Huht). PATF S8 oA iR E S

can0 BEOZWR

NOARP CAN JL:f#H ARP
MTU S PN TE

RX packets 32U EdE 4=

TX packets &% 5 40

RX bytes P T8

TX bytes RIEFATEL

€rrors... MEEHRAITHE R

CAN W2 2AF systemd BB S0 /1ib/systemd/network/can®.network 158 1. N T Ha b ek (Fl4n,
PR AR | EAE BSP PRI SO RS R Y . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can@.network WAL E , FHEHHFIFR RS .

[Match]
Name=can0

[Can]
BitRate=500000

FRRR M AT Sk, B, BCENRIG AR (fexible bitrate):

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

O PAE ] cansend ZI6JH S, U] candump FZIH EL -

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

BN T H AR EENL CAN JiiEE, 11 cangen:

[target:—$ cangen ]

cansend --help Fll candump --help H&fIt [ & LT FI VAR HS Bh (5 B

| |
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mcp2518fd SPI ] CAN FD H3HEM 125kB/s JHUGIERFAR . Al DARERE I8 IR, (HAlREToiA IR
TAE.

Device Tree CAN configuration of imx8mp-phycore-fpsc.dtsi: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.0-phy20/arch/arm64/boot /dts/freescale/imx8mp-phycore-fpsc.dtsi#L109

and of imx8mp-libra-rdk-fpsc.dts: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/
arch/arm64/boot /dts/freescale /imx8mp-libra-rdk-fpsc.dts#L117

7.14 PCle

The phyCORE-i.MX 8M Plus FPSC 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 lspci to see all
PCle devices recognized.

. f‘FgAu')\

[target:~$ lspci -v

o IRFRHE:

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

01:00.0 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

X7, PCle %45/ &4 R WiFi Link 5100 .

T PCle 4%, BUMTENZRLE TR H ERIREFET . Blan, X3k WLAN 52 e /R iilEn. o
S SR BN RR P18 7 44 A CONFIG IWLWIFI , B DAYENIZBCE T HY Intel Wireless WiFi Next Gen AGN -
Wireless-N/Advanced-N/Ultimate 3% .

o AT GRS, WHHRIRATN Yocto FMr Ui HE TH#1E: Yocto Reference Manual
— linux-imx fJZF7RA: virtual/kernel
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XFRALER A, W WLAN R, f5 28050 Bl [ S0P o k28R P SCPR BB EAE /1ib/ firmware/ H 5%
H AR -
. f,'?ﬁ&ﬁ/\

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

o Bitn, R

fesulash Mg n

[target:~$ ip link set up wlpls0@

o RORAEHR D EERIG EPAGA T F il -

r

—_r—— .

58.
58.
58.
58.
58.
58.
58.

682104]
6908221
696577]
831022]
8396791
845435]
902797]

iwlwifi 0000:01:00.
iwlwifi 0000:01:00.
iwlwifi 0000:01:00.

L1 Disabled - LTR Disabled

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

iwlwifi 0000:01:00. L1 Disabled - LTR Disabled
iwlwifi 0000:01:00. L1 Disabled - LTR Disabled
iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0

IPv6: ADDRCONF(NETDEV_UP): wlplsO: link is not ready

o 0 © © o

IS

B PCle 45, BIAILAKK AR, BIMEBCAM /lib/firmware/ PR EPESCHE, BATREIE® T, ik
B 740 R AT PR RO RI B e R PR — B R AEAR R AR SR B T VRN S . TEIX A
OUT, BT A H AR KRR BE A0 T o i 1 17

Device Tree PCle configuration of imx8mp-phycore-fpsc.dtsi: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.0-phy20/arch /arm64/boot /dts/freescale /imx8mp-phycore-fpsc.dtsi#1L339

and of imx8mp-libra-rdk-fpsc.dts: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy20/
arch/arm64/boot /dts/freescale/imx8mp-libra-rdk-fpsc.dts# 1245

7.15 #M8R

7.15.1 #P$H5 Gstreamer
BOANGOLTY, BSP 223 T — AR BIPIH, B{AEHN /usr/share/qtphy/videos/ . W] LAMEIAT i 42 —IT 46 A

PR

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

oﬁ%‘:

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%‘i

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

The Libra FPSC supports up to 3 different display outputs. The following table shows the required extensions
and devicetree overlays for the different interfaces. For the alpha release, we have included overlays for two
different LVDS displays. These displays are edt,etml11010g3dra or powertip,ph128800t006-zhc0l. The name
can be found on the back of the display.

ik
Currently only LVDSO0 (onboard LVDS) is supported

O VBl T &R overlay

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

ik
o TETHEL Weston i, 045040 tH L HH DERE.
« LVDSO (il PEB-AV-10 4"%) #l LVDS1 ({ii%) /S ERIHE .

The default interface is LVDSO0 (onboard LVDS).

ik

YT SR KSR PR R R LVDS f) LCD R R B R $h 74.25MHz (BCHAM) o« AR EA
TIERITOR, THBCER SR A B LABR G AR ) -

7.16.1 Weston &t®
N Tl Weston IEMfif N, FREMHTIEWOEE . XRFTE/etc/xdg/weston/weston.ini H158

B —RREE
In our BSP, the default Weston output is set to LVDS-1 (onboard LVDS).

[output]
name=LVDS-1
mode=preferred

7.16.2 Qt Demo

ffi /1] phytec-qt6demo-image I}, Weston XAEHBIIHN. AR Qt6 DEMO W HFEF4 K “qtphy”, W]
PAIE I AT Uil

[target:~$ systemctl stop qtphy

o HHEGHITG Demo, iiisfT:
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[target:~$ systemctl start qtphy

o« T Demo W HBNEDN, Hiafr:

[target:~$ systemctl disable qtphy

o TEM Demo W HBIEZSN, HiafT:

[target:~$ systemctl enable qtphy

o Weston 0] DAl PAR 2045 F :

[target:~$ systemctl stop weston

ik
TE K] Weston Z Hi, WZi5E XA Qt Demo,

7.16.3 FitizH

MR LCD ##:3] PHYTEC F&#, W PAM Linux WAZRY sysfs % D466, R g il T
i 45 AT DATE S /sys /class /backlight R 3], (52U Y 1) SR ) OB A B T AT 25 .

ik

—S B 2 WORITT K HUFE /sys/class/backlight H 26480 Ebll: backlightO £ backlightl

o B, PP SEEGS] (max_brightness), AT

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

B ZEEETEE R 0 F) <max_ brightness>,

o BORBCHEISE G, TERA

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

o E A brightness DA B AL :

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

B, KM

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

sysfs-class-backlight,

Device tree description of LVDS-0 can be found here: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.0-phy20/arch/arm64/boot/dts /freescale/imx8mp-libra-rdk-fpsc.dts#1L.223
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7.17 HFEE

7.17.1 CPU #ZiDMAZFEIFATD

L.MX 8M Plus SoC Hif] CPU REGZIRFEI BSAR M He o X TAEATTE CPU Y4B T H . i
BEPCRAE R SIS AR (DVFS), i.MX 8M Plus BSP 3 ff DVFS Jjfig. Linux N
$Eft T —4 DVES 28, fifA CPU BB i/ Nl KR A — N BLHGZATHY governor, ARHE(E ]
1 MX 8 S TR LA AR o

IS

A DVFS R4 CPU BODR M TR ICE, H—4 CPU RLHBIRE L P AN CPU
Lo WL, B CPU UL MR DVES &, S 0r 5 DVES B = A RTRER .

o ZORBUEHEINE, A

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

Bil4n i.MX 8MPlus CPU, ik 1.6 GHz, &5 :

[1200000 1600000

o BEAWRYHTAIRA -

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

governor ZAHRE 1119 F B B SRk iR iy — .
o AT governor, ML frd

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

LR

[conservative ondemand userspace powersave performance schedutil

« conservative governor 55 ondemand governor JEFALL. H2BHITNE AR, B4 H (RS
CPU i, MARTE CPU A ATA T ik [F) sk 3] e I S

« ondemand (FRIA) MHIYUHI RS FRLEA AERY CPU B Z MY, 24 RE BB RHE (I,
ERAPER CPU LR,

« powersave IRZPEEERRAY CPU L.
 performance IFABEFH K CPU ZOHR,

« userspace fL¥FLA root BHiEATHY M U EUN PSRRI UCERESUR (B0, ¥E 1600000) .
A

o HAEIMEIAY governor, THHIA:

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

N EN SR

[ondemand

o PJHLE]H—> governor (&, userspace) W] PAMEIT DA R 5 :
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[target:~$ echo userspace > /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]

o BUEARATABCEAIAR -

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

A XK governor P IFEANE S, WS Linux WM SR Linux W SCRY, B&4E°4 Documentation/
admin-guide/pm/cpufreq.rst .
7.17.2 CPU i &H

% 1.MX 8M Plus SoC ith i R PAH ZAMEFREAZO . Bilhn, % . MX 8M Plus A4 4 4~ ARM #.0», A[PA
FEIBATHS FRARTF R R 5P

o WERAGTIATHBZL, HiTT:

[target:~$ 1s /sys/devices/system/cpu -1 J

o KRR, Bilhn:

{cpuo cpul cpu2 cpu3 cpufreq
[...]

RGP . BT R, RGE R I o] R OERRR T, DADCA R
o BRI, W

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

TENERIN, BREE:

[[ 110.505012] psci: CPU3 killed ]

PAERZ D E RAPRIR, I HZ b EAZHME PR .
o BERTLAGEH] top fiy A H I LAIHERE A AR G -

[target:~$ htop J

o WEHHMZL, W

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

7.17.3 i FE RAM

phyCORE-.MX 8M Plus FPSC SZHEAEA AL . AT AME AR FIOOWERIR. HHE/ P AT DB A
PECE

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

POl A TR G W, i5stT

target:~$ echo enabled > /sys/class/tty/ttymxc3/power/wakeup
target:~$ echo mem > /sys/power/state
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7.18 &'

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

7.18.1 Systemd EYE 19X HF
Systemd WA 183 FF4A SCHFRE(F 15 .
o BB H, FFELEM S HERTORECE /etc/systemd/ HE S system.conf S

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

RuntimeWatchdogSec & X T B 1B HEHTHE], 1 Shutdown WatchdogSec 5E X1 Z %5 5 J5 I AR &8 I I T )
A 5% systemd THELFE MBI EZ YN E,, H141A http://Opointer.de/blog/projects/watchdog.html, B
UORHEE R AR, BiE BT

[target:~$ systemctl daemon-reload ]

7.19 snvs HHiEIREE

HEHEIT KA X_ONOFE 5Bl AR F A A& AL, W FEF8re T, s TMei R4 VAR AR
& M snvs_pwrkey JRBREFFIN, 4% T AN, KEY POWER FFEH 4y 1 asal. BOATE i
'~ systemd BRCE N ZMGIRFAE . RALMT ST AT TR HE LA B MAE RIS RE R D RER B . W]
PAFE /etc/systemd/logind. conf HHCEHL I/ KA HI T systemd ft & AL, BCETTIRANTE :

[HandlePowerKey:poweroff ]

7.20 ISP

i.MX 8M Plus SoC i &— MK E S Bes (ISP). A XHELEE, S H [sbe| i.MX 8M Plus U HIH)
i fl ISP #54.

7.21 B = olmiieH$lze (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $#2{ft—k M4 fuse, HFAAEEE, Blan MAC Huhk, Fahfc B AR AR E (78

i.MX 8M Plus reference manual FFrN “H F OTP #%#H# (OCOTP_CTRL)”). PAFFFEHE i.MX 8M
Plus reference manual, 3 OCOTP_CTRL H—Lh H 25 7Ess (EHhlk>H 0x30350000) :

AFR Bank 7 W HFRB E A #HiR
0x30350000
OCOTP_MAC AI 9 0  0x640 fU4 ENETO MAC #ithik 9% 32 {7
OCOTP_MAC_AI 9 1 0x650 f1 & ENETO MAC Hu3ikf)5 16 £ 1 ENET1
MAC HuhkFIIE 16 £
OCOTP_MAC AT 9 2 0x660 {14 ENET1 MAC Huhtpes 32 £

KT OCOTP_CTRL ¥y fuse 582N HALE 2 [8] (1) 5E B 5 R A FEABLSS, 25 i.MX 8M Plus Security
Reference Manual F1[1)”Fuse Map” #43
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7.21.1 7 uBoot $hiEH fuse BY{E

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

[u-boot=> fuse read 9 0 ]

7.21.2 7 Linux fpiEH fuse {H

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

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