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CHAPTER 1

SZEFRITE S

4 1.MX 8M Mini SoC 8 i.MX 8M Nano SoC [ phyBOARD-Polis,

FERAGF T I, Bl LA T BSP MiAs BSP-Yocto-NXP-i. MXSMM-PD25.1.0 i 4 Machine J%
HXFW Y Article Numbers(F= i Z4-5) 0 [hk. AR EE7EZ M 7 Supported Machines — 37 iE&# T4 E 1
Machine Name , 0] DA F#%EH machine FAJEEH) Article Number ()™ W %1'5) DA K i 2 i) fiff
HHEAR, R A HAE Article Number , °] DA Machine Name FH3EBE 2, ({GEFEER) Article
Number . 2, B2 EREREE Y Machine Name

1.1 phyBOARD-Polis 2844

Expansion Connectes

AV PCle
B onnector #1 Connecton|

(RBOTG J, Debug 138
Boot Switch FTDI  Host

& 1: phyBOARD-Polis #8{4 (T5i#%B) ]

. phyBOARD-Polis %54 ()
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CHAPTER 2

FriafE A

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

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

2.1 THEE

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

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

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

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/BSP-Yocto-NXP-1i.MX8MM-PD25.1.0/
—images/ampliphy-vendor/phyboard-polis-imx8mm-5/phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX8MM/BSP-Yocto-NXP-i.MX8MM-PD25.1.0/
—1images/ampliphy-vendor/phyboard-polis-imx8mm-5/phytec-qt6demo-image-phyboard-polis-imx8mm-5.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.MX8MM/
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.MX8MM/
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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-phyboard-polis-imx8mm-57?(.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


https://apps.gnome.org/en/DiskUtility/
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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-phyboard-polis-imx8mm-57?(.rootfs).partup /dev/<your7device>]

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-phyboard-polis-imx8mm-5?(.rootfs).wic of=/dev/<your device> bs=1M,,
—conv=fsync status=progress

NHEEG ARG R (Fwicxz), WHAL T4

host:~$ xzcat phytec-qt6demo-image-phyboard-polis-imx8mm-57(.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


https://partup.readthedocs.io/en/latest/
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2.3 HEXRB3)
o FEM SD RJEBl, bootmode switch (S1) TR E NN N ALE:

# 1 EshisE

3 4 5 6

& 1: Mini

« A SD
o Connect the target and the host with micro USB on (X30) debug USB

o HIFEAUER

FrisfER 8



CHAPTER 3

¥ BSP

AATG 5 45 ] Yocto Fil phyLinux 4347 i.MX 8M Mini BSP [#451%. ¥ £ 4 % phytec meta-layer
F Yocto fIfE ., #iilA: Yocto Reference Manual (scarthgap) .

3.1 EXiRE

IR ARTE L EHL EEH Yocto 4giFid Phytec BSP, W #FH Yocto Reference Manual (scarthgap)
13 BSP Workspace 2235 —7,

3.2 T& BSP

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

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

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

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

i

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

e 14T phyLinux:



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/
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[host:~/yocto$ ./phyLinux init

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

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

ik

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

o WATPAEE A AT SR E AL I LA L

host:~/yocto$ DISTRO=ampliphy-vendor MACHINE=phyboard-polis-imx8mm-5 ./phyLinux init -p imx8mm -r BSP-
—Yocto-NXP-i.MX8MM-PD25.1.0

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

3.2.1 FigE

o B Shell FEEAS -

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

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

o HFI TAEH REZEHN build/.
o HIFERIBER:

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

-

ik

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

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

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

‘i BSP 10
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3.2.2 BSP ${&

frf5 i Bitbake 4 B 5518 8 IHE ~/yocto/build/deploy*/images/<machine> . fl{1DA R4 742 phyboard-
polis-imx8mm-5 machine A= 51 BF A 44

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

u-boot-spl.bin: — A FIN#E s (SPL)

bl31-imx8mm.bin: ARM A &4 g 4

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

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

fitImage: Linux % FIT 451%

fitlmage-its*.its: FIT {54 & 04

Image: Linux W%

Image.config: N#% config {4
imx8mm-phyboard-polis-rdk*.dtb: PZi&£H 4
imx8mm-phy*.dtbo: NZBLH overlay L
phytec-qt6demo-image*.tar.gz: {4+ £ 50
phytec-qt6demo-image*.rootfs.wic.xz: SD 5515

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXFR (S1)

The phyBOARD-Polis features a boot switch with six individually switchable ports to select the phyCORE-
i.MX 8M Mini default bootsource.

13
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4.1.1 Mini

# 1 EshiasF

1
Bl 1: eMMC (#OARmERINEZ ) [/ 2: SPI NOR
oN _______________joN
1 2 3 4 5 6 i 2 3 4 5 6
Kl 3: USB 4: SD &

RERBRIERG 14
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2% 2. ) UART1 fiy RS485 Hl RS232 fist:

Kl 5: UART1 RS485 K 6: UART1 RS232

4.2 Flash e. MMC

h T BRSO — B TS, ROk CARCE S T TETP 5548 Fra s sitg (n brs) #eis i
FNERIAIG /sy /tftp E% WREEAHITRE, BREBURAESEERENE . A XufikE TFTP
MRS5#5HH Ui, 52 0L Setup Network Host

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.

o

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 ]

Al PAEAT iR 2 R K R G R ANTEX PR TR B . Q1K mmcblk2pl 1 mmcblklpl HAAH[A
1 UUID, W&sgm RS IEED.

4.2.1 Flash e MMC from Network

i.MX 8M Mini 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.

RERBRIERG 15
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I
R BARUE B A ISR A EALZ R PIAEIER ! Setup Network Host

R LB B

host:~$ 1ls /srv/tftp
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz
phytec-qt6demo-image-phyboard-polis-imx8mm-5.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-qtédemo-image-phyboard-polis-imx8mm-5.rootfs.wic.* root@192.168.3.11:/tmp &&,
—ssh root@192.168.3.11 "bmaptool copy /tmp/phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz /dev/
—mmcblk2"

Flash e. MMC via Network in Linux on Target

You can update the e MMC from your target.

S
FEIE R AAER BRI WL IR R TE R | Setup Network Host

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

target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.* /tmp &
—& bmaptool copy /tmp/phytec-gtédemo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz /dev/mmcblk2

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

I

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

IV
T BARUE B A A B R A EALZ [RIPIAEIER ! Setup Network Host

A TR B 1R

[host:~$ unxz /srv/tftp/phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic.xz

A AR BE RN A A A7+ -
« f{#iJi] DHCP

RRRERG 16
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g
u-boot=> dhcp phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic

BOOTP broadcast 1
DHCP client bound to address 192.168.3.1 (1 ms)
Using ethernet@30be0000 device
TFTP from server 192.168.3.10; our IP address is 192.168.3.1
Filename 'phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic'.
Load address: 0x40480000
Loading: ###H#H#H#H#HHHHHHHHHHHHHHHHHHHHRRH AR
BHHRHH B
B e e

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

o (EHEA IP il (W2Jei'E serverip Fl ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic'.

Load address: 0x40480000

Loading: #H#HHHHHHHHHHHHHHHHHHEHHH
HHHHRHH
B e G G i

U AR
HAHBHHRH
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

.

Write the image to the e. MMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2 (part 0) is current device

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

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

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

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

TS
T B RIER A AT B BURAG EHLZ IR TERE ! Setup Network Host
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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} 0x42 ${nblk}

fn

TARERER R MR, AN 512 FHAYBRIER. WS RS DARIER. SoC RYIEHE.

4.2.3 Flash e. MMC from USB stick

Flash e MMC from USB in Linux

These steps will show how to flash the e MMC on Linux with a USB stick. You only need a complete image
saved on the USB stick and a bootable WIC image. (e.g. phytec-qt6demo-image-phyboard-polis-imx8mm-
5.|yocto-imageext|). Set the bootmode switch (S1)to SD card.

o WA U -

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

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

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

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

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

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

[ 61.665969] sda: sdal

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

target:~$ mount /dev/sdal /mnt

A F AAE USB 8 FARAER B g S

target:~$ 1s /mnt
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.bmap
.

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

[target:~$ bmaptool copy /mnt/phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz /dev/mmcblk2 ]

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

N
TEMZ |, EEER:bootmode switch (S1) & H eMMC,

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

IS
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WA RGBS /N T 1GB IF LN S8 Tz, BFEAFE/RM OPTEE J&5, Bootloader Hal i)
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.

FrER M USB sz s RAM

u-boot=> usb start
starting USB...
USBO: USB EHCI 1.00
scanning bus 0 for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 0x58000000 phytec-headless-image-phyboard-polis-imx8mm-5.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.

s, SO partup (1885 SD o, W Getting Started hFFA. BRERITH SD 9% AR

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 ffEfE SD K LARAFAY partup ALl WIC g et

target:~$ 1s
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.partup
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz
phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.bmap

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

partup:

[target:~$ partup install phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.partup /dev/mmcblk2 ]

Flashing the partup package has the advantage of using the full capacity of the e MMC device, adjusting
partitions accordingly.
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o
=ik
Fi4bh, WRIPAEA] bmaptool T.H:

[target:~$ bmaptool copy phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.xz /dev/mmcblk2 ]

YRR, (RN braptool SEEH, LI RGN KIER LM MMC (kA b

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

a5

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

I

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

RN HEREESS] SD K, HAlE—1 EXT4 #U8E=0 K. % WIC 5 (40 phytec-
qt6demo-image.rootfs.wic) & Hl%i% X .

Configure the bootmode switch (S1) to SD card and insert the SD card.
FIFFRIEF#EA U-Boot,
JERT %

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-phyboard-polis-imx8mm-5.rootfs.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

e Switch the mmec dev to e MMC:

u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

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

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

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

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

o Power off the board and change the bootmode switch (S1) to e MMC.
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4.3 %5 SPI NOR Flash

The phyCORE-i.MX 8M Minis are optionally equipped with SPT NOR Flash. To boot from SPI Flash, set
bootmode switch (S1) to SPI NOR. The SPI Flash is usually quite small. The phy CORE-i.MX8M Mini
Kit only has 32MB SPI NOR flash populated. Only the bootloader and the environment can be stored.
The kernel, device tree, and file system are taken from e. MMC by default.

SPI NOR Flash 7y XAE U-Boot PRFs e Lo AT PAEIE AT Ay 4T Bl :

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

4.3.1 @B iETMLEI%ES SPI NOR Flash

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

TG
BB A PR BRI LWL [T ZSIE RS Setup Network Host

EFER linux FEPBEIFMEIES SPI NOR Flash
o FFBTBM ENE HIEIT AR

[host:~$ scp imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi root@l192.168.3.11:/root

o BIRTIERA U-boot 4 K AYHAEL:

-

target:~$ mtdinfo /dev/mtdo

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

o % U-Boot 4 X 45 :

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi /dev/mtd@
.

HEFAREI U-Boot IMFHBEITIMLIES SPI NOR

Similar to updating the e MMC over a network, be sure to set up the development host correctly. The IP
needs to be set to 192.168.3.10, the netmask to 255.255.255.0, and a TFTP server needs to be available.
Before reading and writing is possible, the SPI NOR flash needs to be probed:

u-boot=> sf probe
SF: Detected mt25qu512a with page size 256 Bytes, erase size 64 KiB, total 64 MiB
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o SPI NOR Flash F5HM H4FAE X H U-Boot Hifs. BPREMHH TIEMA SR SCk, i@t tftp nass
1%, KI5 bootloader E A Flash:

u-boot=> tftp ${loadaddr} imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

device 0 offset 0x0, size 0x1c0Ob20

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

o AN EHERRIME T IX . XRE, BRBEASE RTAZEM SPT NOR Flash JHEIEE A

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

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

Flash SPI NOR from SD card in kernel on Target

e Copy the SPI NOR flash U-boot image imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash__evk_ flexspi
to the first partition on the SD card.

¢ Mount the SD card:

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

o AHREHERY U-Boot 43 XiHesk:

target:~$ mtdinfo /dev/mtdo

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

L

o PR u-boot 43 XIHHEE:

target:~$ flash_erase /dev/mtd® 0x0 60
target:~$ flashcp /mnt/imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash _evk flexspi /dev/mtd®

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

e Copy the SPI NOR flash U-boot image imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash__evk_ flexspi
to the first partition on the SD card.

- FEMTEEGHIEZ A, AT SPI-NOR Flash JEFTH2

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

e A specially formatted U-boot image for the SPI NOR flash is used. Ensure you use the correct image
file. Load the image from the SD card, erase and write the bootloader to the flash:
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u-boot=> mmc dev 1
u-boot=> fatload mmc 1:1 ${loadaddr} imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

o [FAIFTEEERRIAEE Y X XRE, PRETAE R A ATEA SPI NOR Flash Jall/G5HA

[u—boot=> sf erase 0x400000 0x100000

4.4 RAUC

BSP % #} RAUC (Robust Auto-Update Controller) . ‘B8 BHi% £ {4 E Hny 3. XUFEHEH Linux A
B WM HIR SO 258, PHYTEC B85 T —M7EL T, M@ e 1r BSP H 4 RAUC:
L-1006e.A6 RAUC Update & Device Management Manual ,

4.5 EFI =23

U-boot 5 #5il1d efi FEZ 0. U-boot AEklA%T%#*AF‘EJJBfDZF N BN %A A5 8) Ampliphy
;’%ﬁ;ﬂﬁﬁﬁw%%}%%ﬁﬁ)ﬁﬂﬂﬁﬂﬂi FraJzh eff GIRE. FrPA, @il eff HBIHT, FHEIAEIF A LEIRA]
1

4.5.1 XA efi IJzh
BRM efi JH3), FHEFF doefiboot AZBIEN 0. I HAfINEBIA 1L bootmeths FRIGAS & i E X efi B3

efi mgr

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

4.5.2 i:J]iI@ efi BaliER
MR EE N eff Hal, FTLAKE bootmeths IR S H efi, [FHFHF doefiboot FREEAFREFLE N 1.

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

4.5.3 RRRERG

i efi ATRAZE%E . EEIA A linux &4TH, 1 openSUSE, Fedora PAK Debian. H4E/RFEEM NN E
T Wt 3K iso HifR, An:

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

NG iso SCIFRILIN U #t. EHIASIA TIERI A4 -

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

U Bl AT 8. GRUB &R /RIE P R4 X HLEHZERE . SR T I S48 fE . XA
REHE, AR ZATHRAREA L. AR ARE AT ZEREAE emme (mme 2) 2 sd R (mme 1), BifRIEZ
A EE T wboot. FRAFRF uboot WFARMAFMEAF, HWFETF T, A3 Ko MRk
IR X, A TSR u-boot, AR SLAR AMIB H s i 5 1Y DX

TE22%% Debian B2, IR@M ARG 2% GRUB | EFT sl BalfEffptis. A, UHHERER
ZHCH NVRAM 288, ptfA. B0 grub-dummy Z2RPRSKM, FHHBIRE 556 GRUB 224¢”
PRSI
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TELRSEHUR , RSB N T (U ). W2 RshiNINIZE3 i KT AR St -
WREBI RN, TR AR Sh TR B TR AT S SRR T2 ] eficonfig iy

[u-boot=> eficonfig

AT — 3. SRJGVRAT PAESE Edit Boot Option . ‘B4 W/ M4ETHEhET . WREXESESHE KA
FMRBYAATI, E$E Add Boot Option DAMSHN—AHTAYEST . FIUIXTT debian, R H 7B ERIAR .
YR DABE R i A IR B I NS o AR SO Bel, W DA 2 AT IO R S AN 25— A4 DX il
eMMC "mmec 2:1”7 , 8{ SD F"mmec 1:1” . REFLIEBZA ST EFI/debian/grubaabs.efi . 2 J5{R77,
BB EENRT. Tz Bk A debian,
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CHAPTER D

&

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

[u-boot=> run legacyboot ]

ik

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

5.1 MIirmiFAS

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

5.1.1 Git €F
o I U-Boot {3

[git://git.phytec.de/u—boot—imx ]

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

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

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

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

5.1.2 3%H SDK
You can download the SDK from the SDK downloads page, or build it yourself with Yocto:
o F£3h%E| Yocto 14 build H

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

TERINHIR)G, SDK 28 5474E build/deploy*/sdk.

5.1.3 &% SDK
o BEIEHRIRLRHT 2% SDK:

host:~$ chmod +x phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-
—5.0.8.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-toolchain-5.0.8.sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/5.0.8):

You are about to install the SDK to "/opt/ampliphy-vendor/5.0.8". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

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

5.1.4 {f SDK
IS AE THEEH & source environment-setup SUARWIIRCIER shell A2 AR ERET -

[host:~$ source /opt/ampliphy-vendor/5.0.8/environment-setup-cortexa53-crypto-phytec-linux ]

515 REME/IR

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

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

o

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

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

TEMZEL SDK environment-setup J&, &i7H62 .

TR, TERCHRAS I AT (A0 Ubuntu 22.04) AoRMEE] SDK MK FIRE, X2 54T HUF o/ AE
B R AT IE 3 TAR
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5.2 Bih4Ri¥ U-Boot

5.2.1 FRELEE
o FRHL U-Boot JFALHS:

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

o BERPUEMAY U-Boot tag, FEHEAFRIANIN release notes, AIPATEX HLALF]: release notes
o YRR A FH 1Y tag %ﬂ\j v2024.04-2.2.0-phy10
o HENIFTM U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2024.04-2.2.0-phyl0

. UETHRPRRRE:

[host:~/u-boot-imx$ source /opt/ampliphy-vendor/5.0.8/environment-setup-cortexa53-crypto-phytec-linux J

5.2.2 RERFRFRHY — I3 14
L4 bootloader, LRFFELRFIX LR M EN EHY u-boot-imx Hik H %, IR HIE Ay PAIELY. mkimage JH)
PN

e ARM Trusted firmware —JEHSCHE (mhkimage T 23675483 bl31.bin ): bl31-imx8mm.bin

« OPTEE %% (7Ji&f): tee.bin

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

WAREE LM Yocto 4% 7 HA1H BSP, 0 PATE yocto TR HsRHFREL bl31-imx8mm.bin, tee.bin Fl
Ipddr4_*.bin: BSP Images

B F R A PAFE X B R # 3¢ fF: https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX8MM /BSP-Yocto-NXP-i. MX8MM-PD25.1.0/images /ampliphy-vendor /phyboard-polis-imx8mm-5/
imx-boot-tools/

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

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

host:~/u-boot-imx$ make phycore-imx8mm defconfig
host:~/u-boot-imx$ make flash.bin
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5.2.4 J% bootloader IREFRIEEZ L
flash.bin LR PAFE u-boot-imx/ HIE FHH], BAERT A TS . F5 848 i R R e i ks o -

SoC User X 1mIEE Boot X mEE e MMC Device
iMX 8M Mini 33 kiB 33 kiB /dev/mmcblk2

B, 55 SD f:

[host:~/u-boot-imx$ sudo dd if=flash.bin of=/dev/sd[x] bs=1024 seek=33 conv=fsync

P

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

5.2.5 EAHBETERNHEX/IEIF U-Boot

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

e AL BRAREL U-boot JEALAS, I-U)#:%] Build U-Boot F AR/ 32 .
YRR CfF configs/phycore-imx8mm_ defconfig:

CONFIG_TARGET PHYCORE_IMX8MM=y
CONFIG_PHYCORE_IMX8MM RAM SIZE FIX=y
# CONFIG PHYCORE IMX8MM RAM SIZE 1GB=y
# CONFIG PHYCORE IMX8MM_RAM SIZE 2GB=y
# CONFIG PHYCORE IMX8MM _RAM SIZE 4GB=y

MEPEERH) RAM JD, W55 o0 H LRI R 02— 50, BUMTERRZ RAM K/MIFT. REFEIUR ,
W Build U-Boot 45 (RIS BIEATHAE

5.3 B IEN#Z

WS B —EITrE FIT 5% . U-Boot CHECE NAREM INE FIT HBIF5I S H PSR NE.
I, WS AHTHTE FIT Gifgh.
5.3.1 BEEIRNHE

o f# /Y linux-phytec-imx 4332 A] PAYE release notes HH4LF|

o WA T IFRZFR A v6.6.52-2.2.0-phy9

o Check out FrdZHj linux-phytec-imx FRr2%:

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

host:~/linux-phytec-imx$ git fetch --all --tags
host:~/linux-phytec-imx$ git checkout tags/v6.6.52-2.2.0-phy9

o NTHRACHYL, HRAVEI B — A5
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[host:~/linux-phytec-imx$ git switch --create <new-branch> }

. YGRS

{host:~/linux-phytec-imx$ source /opt/ampliphy-vendor/5.0.8/environment-setup-cortexa53-crypto-phytec-

—linux

5.3.2 wiFAZ
o 1% Linux N#%:

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

)

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

o APEPIAZALHL . FLANZENEFH] NFS H ¢

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

o BHET]PAFE ~/linux-phytec-imx/arch/arm64/boot/Image.gz £

o dtb XA PAFE ~/linux-phytec-imx/arch/arm64/boot /dts/freescale/imx8mm-phyboard-polis-rdk.dtb
2

o B (ERT) HIFBCEMA -overlay XM, HFiEtT

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

or, to build a specific dtb (e.g. imx8mm-phyboard-polis-rdk.dtb):

[host:~/linux-phytec-imx$ make freescale/imx8mm-phyboard-polis-rdk.dtb ]
ik
AR B B AT S o)
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
BOREAEFHLRGE LR T libyaml-dev” £
[host:~$ sudo apt install libyaml-dev ]
_ J

5.3.3 BREITEE FIT HiR

TR R B N A%, B E — 4 image tree source (.ts) ICfF. WHR B E L H Yocto 4
BT AT BSP, W PAM M AL R B B9 H s K B its SC A BSP Images B %5 A PATE X
H N #1% X4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MM /BSP-Yocto-NXP-i.
MX8MM-PD25.1.0/images/ampliphy-vendor/phyboard-polis-imx8mm-5/

K .its SCPFAZHIF [0 TAEH %, QUM ARER IS, I mkimage @ #HHR A fitlmage.

host:~/linux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .
& ln -s arch/arm64/boot/Image.gz linux.bin
&& uboot-mkimage -f fitImage-its*.its fitImage
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5.3.4 Copy FIT image and kernel modules to SD card
FIT Hifg A K A% module W RARI AR 73U 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 HHME https://github.com/nxp-imx/mfgtools#linux |yl EFT#R1E

o WEREEMNIRAI G UUU, SRR PATH

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

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

o XHE udev N (FF uuu -udev HETEAHVERH ) :

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

5.4.2 FRERSEIR

Download imx-boot from our server or get it from your Yocto build directory at build/deploy-ampliphy-
vendor /images/phyboard-polis-imx8mm-5/. For flashing a wic image to e. MMC, you will also need phytec-
qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic.

5.4.3 FARESZ

Rfbootmode switch (S1) #&E&FH USB #if7 F#k. A, ¥ USB i X2 #8341,

5.4.4 @it UUU T RSz bootloader
AT LT At b -

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

ST AR — FRAL (X50) 1E28 0 L AR R0 H A

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

e

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

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

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

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

PATHEETT ot B :

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

5.4.6 Flashing wic Image to e. MMC via UUU
PATIHLETF St A

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.wic J

5.4.7 Flashing SPI NOR Flash via UUU
PATHEEIF S B

[host:~$ sudo uuu -b gspi imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi ]

R HT SPINOR Flash R U-Boot, [EASHERIGE. WrIRETHEHRINIGL, PAFMEGH U-Boot #Y
BRINFREE :

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

5.5 Y MEAES

9 T bootloader FATH KM ZEHIBAFMESS, FEME L EHRS. EITATHLE, DAUZARE NN E
TFTP, NFS fl DHCP Jlx45. JEzhPAKM BT i THEANF :
[host:~$ sudo apt install tftpd-hpa nfs-kernel-server kea ]
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5.5.1 TFTP RHFix=E
o B, QE-AHRAEE TETP SO

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

o SRJEFFHIER BSP SRS RIS H 5%, LR other FI Xt tftp H Sty BTy SCHERAT B
BR, A R TR T M5 17 X 28 30«

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

o URRTETURFN B DRSNS IP Hodk. PHYTEC FE & AERIA IP Hihl 2 192.168.3.11, 1] DA
BN E R 192.168.3.10, F MDA 255.255.255.0

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

Ff <network-interface> By FITF AR A R 4545 11 o SR DA I AN 5E I 4635 1R S /R i A ]
PEMZ%E A

o RIIAERMALE AT NE:

[inet 192.168.3.10/24 brd 192.168.3.255 J

o QB4R /etc/default/tftpd-hpa {4

# /etc/default/tftpd-hpa

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

e ¥ TFTP_DIRECTORY #& &N TFTP R4 244R H 7%
« ¥ TFTP_ADDRESS # & & TFTP g4 HWrhd ELHbEE (& h 0.0.0.0:69 PAKENT 69 i 1 LT

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

o HUHTE SIS AR e B B

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

PUAEARF I AR DA I Sy 1 IR B SR ML . FRATIE TR EAETT A MRliztT TETP JRS5 1 AL () 37 ) 4%
EE. TFTP JRE&231% TP Huhk V180 192.168.3.10, T-M#MLH 255.255.255.0.

NFS fR352¥RE
o B4~ NFS Hx:

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

o NFS 45X} e L AR I A BRI, BRI E RZ 4L linux ZATIHCH , FRATHFFE O 7ete/exports
 IERFRRATAAR S R G AL RN 4 . FEX DRGSO, 8 H SRl L e L hE A 192.168.3.10
1 IP bk o 35X A 55 SR YR AR M 17 150 R4 TR
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[/srv/nfs 192.168.3.0/255.255.255.0(rw,no_root squash,sync,no_subtree check) ]

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

[host:~$ sudo exportfs -ra ]

DHCP fgBZ2RiRE

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

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

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

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

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

LRzl /EE T, WPR kea-dhepd FCE PR E I 25412 ORAETEBIRAS, kea-dhepd-server 5 JLik)H
o LT ORAE ERE 1 5 E B S B 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.
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i

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

5.6 MAKBaNNEZ

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

5.6.1 EXH LHERAEBHHIHER
o KA fitimage & HFIERY titp H %

[host:~$ cp fitImage /srv/tftp

o FFEBIMAE HIBI AR tftp H R

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

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

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

o FIRSCPFRGMEREHY NFS Hogr:

[host:~$ sudo tar -xvzf phytec-qt6demo-image-phyboard-polis-imx8mm-5.rootfs.tar.gz -C /srv/nfs

ik
L%ﬁﬁ%ﬁﬂﬁ sudo PAATANS, DAPRBEMRSCIE R GE H SCPHA BT TR AR J

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

nfsroot=/srv/nfs
overlays=<overlayconfignames>

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

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

U522
IR SCRFIIBCAE A overlay SUAFHRTE device tree THATH . BUE A DAEIL AT ey 4T HD:
[host:~$ dumpimage -1 fitImage ]
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5.6.3 FAth LAMERE
SR E g LF R BRI DR MBCE, 53 B AL I B T8 . Network Environment Customization

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

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

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

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

To use DHCP for booting from a network:

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

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

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

5.7 3XE BSP FAFhRAF

5.7.1 X5 release BIFAPIRA

XL release manifest SCPFRE N TiEES ] Yocto BSP WFF A MAS . BAIASHE phyLinux Be837 B IR,
T TR, W RAEH DA 7K 5E B B

[host:~$ ./phyLinux init -p imx8mm -r BSP-Yocto-NXP-i.MX8MM-PD25.1.y ]

XFFRIUA L —A> BSP, JHTHRERYFIRA (BSP-Yocto-NXP-1.MXSMM-PD25.1.0 ) HYSEGHiITAMA . MBL
TETFIR, AEBESCIEIE AT repo sync FEMIRATHY Git QAP RLHUITA ol i B

[host:~$ repo sync J

5.7.2 BB AR AEF AP A

BIKE & 7 AR AT 2 P AR ] DA X A s 1A . i AT A R s, HER— R A (BSP-Yocto-
NXP-i. MX8MM-PD25.1.0 ) {J PDXX.Y S e iias, IEHDL .y 458

[host:~$ ./phyLinux init -p imx8mm J
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5.8 FRENEFEY Upstream %

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

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

[host:~$ ./phyLinux init -p imx8mm -r BSP-Yocto-Ampliphy-i.MX8MM-master

5.9 Format SD card

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

o FREL GParted:

[host:~$ sudo apt install gparted ]

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

host:~$ dmesg | tail

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

e Unmount all SD card partitions.

o JE3) GParted:

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

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

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

0 operations pending

T RRL RS

o

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

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

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

GParted Edit View Device Partition Help

Jdev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending

Resize/Move [dev/sde2

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

Align to: MiB

Cancel

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

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

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

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

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

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

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB
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o PUAE T AR 4> X FH44 phytec-qt6demo-image-phyboard-polis-imx8mm-5.wic £ 1% & il 2| H .
SRIGFHEEE -

host:~$ sudo cp phytec-qt6demo-image-phyboard-polis-imx8mm-5.wic /mnt/ ; sync
host:~$ umount /mnt

BEBE=ITE

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

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

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

0 operations pending

o MEREEORAURIEKER, A5 New”:
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Create new Partition

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

o FEROATINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

8 /dev/sde (3.71GiB) ~

Jdev/sde2 Jdev/sde3
848.81 MiB 2.81GiB

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 IAEBN AR R4 X phytec-qt6demo-image-phyboard-polis-imx8mm-5.wic 551555 H3 H .
RIGHIEE -

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-phyboard-polis-imx8mm-5.wic /mnt/ ; sync
host:~$ umount /mnt

5.10 ¥lik|BEENRX

o

T HRAIE 23] fitimage B, IHEECEHETM . EARBA T RARE T 0 IH 5 3h
AL, (EZETRFAER AR -

5.10.1 Yocto HhEYSER

BOANGOLT , fitlmage HS S IARFREHRE 2] wicxz Girp . ZUM bl IHEsIEA, GF2EH BRI
#RE R fitlmage FSBIA . EAE Yocto ##Y deploy SCIFJer, [H LA ﬂ%%dﬂtﬁ-ﬂﬁﬂ g dib)
515X b 35, BTPAE Yocto HiEfTA R, PAFFRAESLR Tk AT B st .

Yietl#A i KERNEL DEVICETREE DEPLOY . filfi, v PAEFY# H 5% conf/local.conf H1f#] local.conf
S TR . %2748 B2 meta-phytec 7F conf/machine/phyboard-polis-imx8mm-5.conf qji,xﬁﬁﬁ KER-
NEL DEVICETREE ZF&WEIA, HFTEEMER KA freescale , [URBERER SCHYL . sENELT AT
s

FR 42



phyCORE-i.MX 8M Mini BSP Manual PD25.1.0

Doc-rev.: imx95-alphal-153-g4eala0f

KERNEL DEVICETREE DEPLOY = " \
imx8mp-phyboard-pollux-rdk.dtb \
imx8mp-phyboard-pollux-isp-csil.dtbo \
imx8mp-phyboard-pollux-isp-csi2.dtbo \
imx8mp-phyboard-pollux-isi-csil.dtbo \
imx8mp-phyboard-pollux-isi-csi2.dtbo \
imx8mp-phyboard-pollux-peb-av-10.dtbo \
imx8mp-phyboard-pollux-peb-wlbt-05.dtbo \
imx8mp-phyboard-pollux-vm01l6-csil.dtbo \
imx8mp-phyboard-pollux-vm016-csil-fpdlink-port0®.
imx8mp-phyboard-pollux-vm016-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l6-csi2.dtbo \
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l7-csil.dtbo \
imx8mp-phyboard-pollux-vm0@1l7-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm017-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm01l7-csi2.dtbo \
imx8mp-phyboard-pollux-vm@1l7-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm017-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csil.dtbo \
imx8mp-phyboard-pollux-vm020-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csi2.dtbo \
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-portl.
imx8mp-phycore-no-eth.dtbo \
imx8mp-phycore-no-rtc.dtbo \
imx8mp-phycore-no-spiflash.dtbo \
imx8mp-phycore-rpmsg.dtbo \

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

RIE AR —17:

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

&k
T clean FibWsh A%

[bitbake -c cleanall phytec-gt6demo-image

THath

[host:~$ bitbake phytec-qt6demo-image

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

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

FE
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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 Mini BSP B &HiBE;
PAUF#EUEE] T PHYTEC BT . MX 8M Mini A% AR A AR 1 —LE R0

6.2.1 EEMLEN
o Module.dtsi - SUAFRFEIA ZRAEZ O BRI, Hlin PMIC il RAM,
o Board.dts - 3500 dtsi 304, M SoC i.MX 8M Mini 3| s HAE AR F i 45 A S AE I dts s,
o Overlay.dtso - RYFZ OB AT 68 (£ (40 SPI [N{Fsk PEB-AV-10) GRS /85 L
Uik
FE Linux WM EFT, FATHY L.MX 8 P& Wik S04 T PAXE arch/arm64/boot/dts/freescale/ 3.

6.2.2 iE&## Overlay

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

phyboard-polis-imx8mm-5.conf 7] [ f{] overlay {44 :

45


https://docs.kernel.org/devicetree/usage-model.html
https://docs.kernel.org/devicetree/usage-model.html
https://www.devicetree.org/

phyCORE-i.MX 8M Mini BSP Manual PD25.1.0 Doc-rev.: imx95-alphal-153-g4eala0Of

imx8mm-phyboard-polis-peb-av-10.dtbo
imx8mm-phyboard-polis-peb-eval-01.dtbo
imx8mm-phyboard-polis-vm016.dtbo
imx8mm-phyboard-polis-vm016-fpdlink-port0.dtbo
imx8mm-phyboard-polis-vm016-fpdlink-portl.dtbo
imx8mm-phyboard-polis-vm01l7.dtbo
imx8mm-phyboard-polis-vm017-fpdlink-port0.dtbo
imx8mm-phyboard-polis-vm017-fpdlink-portl.dtbo
imx8mm-phyboard-polis-vm020.dtbo
imx8mm-phyboard-polis-vm020-fpdlink-port0.dtbo
imx8mm-phyboard-polis-vm020-fpdlink-portl.dtbo
imx8mm-phycore-no-eth.dtbo
imx8mm-phycore-no-spiflash.dtbo
imx8mm-phycore-rpmsg.dtbo

HIPATE linux I PAR dir k51 FIT S8 P rA 1) overlay Bl

[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
T3 B T2 AR RETNC B ¥

i%E ${overlays} TE

${overlays} U-Boot M58 gt & LAHS # 73[R overlay SUI51)3R, X428 overlay SUIFIFTE R Bt #2
HW . overlays Z5 B H1 ) overlay #| RS FIT 1% 4. ¥ $SKERNEL_DEVICETREE X} Yocto

machine 48 g HECE ) overlay SCHRFH shds g FIT g .

${overlays} A HA] P\HEZAE U-Boot M, AT DAME RSN bootenv. txt FREE SO —H 5. M4y
éﬁﬁf U-Boot ¥t F THLE K overlay Z8 &, TJPAFCE env set no bootenv 1, [HN overlay ZZ& 1]

RETEIBATE A E s . BN T, s{overlays} B HE 3 A1 FRIEIA I bootenv. txt SCfF. Tl
W\EE}E}@JE"J%&WLM Linux PEGICYNTSELE

target:~$ cat /boot/bootenv.txt
overlays=conf-imx8mm-phyboard-polis-rdk-peb-eval-01.dtbo#conf-imx8mm-phyboard-polis-peb-av-10.dtbo

EE&«HTTU\EF AR WA W bootenv. txt UM, MDA HEHE U-Boot HBEH% E overlay 48

Eo

u-boot=> setenv overlays conf-imx8mm-phyboard-polis-peb-av-10.dtbo
u-boot=> printenv overlays
overlays=conf-imx8mm-phyboard-polis-peb-av-10.dtbo

u-boot=> boot

TR P E LT ${overlays}y 285, [FH/FAE bootenv. txt SC{, MIFFZLHE ${no_bootenv} 7AFfE:

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays conf-imx8mm-phyboard-polis-peb-av-10.dtbo
u-boot=> boot

HRIEWEL(EL, 7Z M U-boot External Environment subsection of the device tree overlay section.
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FAVEH ${overlays} ~ i%ﬁfﬁfﬁﬁlﬁ%%EﬁJh{B‘JE’JTﬂEi‘Ez%ﬂTﬁ@% MRS ${overlays} At
Fig ) overlay, T DAYE U-Boot Ff4E UK overlay A8 & unset, - H¥F ${no_overlays} ZEXE N 1.

u-boot=> env delete overlays
u-boot=> env set no bootenv 1

R bootenv.txt X EE overlay 2 41 U-Boot A5 B3 H2E ] overlay, W PAM bootenv.txt

SCI IR overlay % AT, WA ZiE no bootenv,
Z~FEH SoM ELE

Bl tsx HBNBEING overlay, VASEMIRLOARCRIERALIE. @il B2UH) EEPROM £ (EEPROM

SoM Detection) 523 H hhnz Xt Wi overlay.
WD B S 2 e 2 15 B H A5 overlay . BEHE U-Boot FREEH LI Z H 25 I HHEAS overlay, 1Hi517:

[u—boot=> env print fit_extensions

WERBAT ) EEPROM %, WA ZAEAT B 54 overlay

%**ijﬁzj]ﬁfﬁzj]ﬁuﬁﬁﬁlﬁ U overlay, B PAYE bootloader ¥£4% HKf ${no_extensions} ZAF X E N 1

u-boot=> setenv no_extensions 1
u-boot=> boot

6.2.3 U-boot HpERIfiE

1E Linux WAZEBNE, JNTEREE bootenv. txt SCASCEERF M MMC %451 boot 4 X ukifiid TFTP fin#.
SR H 2 AFE ${overlays}y A, X AT PASFNI AR ) machine 7E Yocto FHiiE UAN[H Y overlay

13
fic

B AR NAAE meta-phytec H1] Yocto recipe H ] bootenv H15E X : https://git.phytec.de/meta-phytec/

tree/recipes-bsp/bootenv?h=scarthgap

LSO AT DA A AR B o X AR R A S PR R BT OB, (BARS boot fir S JE BEATIH R RO AL
AL, I ${nfsroot} Bk ${mmcargs}. FESCIFA S HAMAZ EARFA AN . LARIZF 3 A R .

AR TCEINBINRERS , RS R R AR SE AT, FFOEH B A PR AL

6.2.4 7f Linux FRETEHF AR LR U-boot IFTE
Libubootenv @A1HSG HEEH—TH, HTAEF LK linux &M U-Boot 345 .
LA ar 24T E U-Boot 334

[target:~$ fw_printenv

i DA R 2158 U-Boot Ff4&

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

,J\l[:\

i eMMC HFEEREE AR &

config 4, DAVCFHC AR ZA H i BA5E TR

Libubootenv ﬁEXlEﬂEiﬁ*@ﬂﬁ%%iﬁﬂ{E S PR AR e i E A B S, BRIAE LT

4R eMMC ‘(ﬁﬁﬁ%‘%&@i% eMMC SR, libubootenv X0k TAE. W A%IBIL /etc/fw_env.

w&P (DT)
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CHAPTER [

Halshi%

To find out which boards and modules are supported by the release of PHYTEC’s phy CORE-i.MX 8M Mini
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) .

W5 PHYTEC 1. MX 8M Mini BSP &£ #AE&H 3, PATRIKA1R i.MX 8 BSP &£ Rz,

PAN B ARA T 1 MX 8 V-5 b SRR S B B RGTUKEh ARy . % 7l DARR Y B B oK AT
Gl @8

7.1 i.MX 8M Mini 5|HIEH

% 1.MX 8M Mini Soc S VFZ ML H o o4 THERRFFRO I REMER [ i Jai 0 RO R AR 1R R GE A
2 1.MX 8M Mini 5| IR PAZ BRI N2k 5 S hfe. RAEFAEVFZ W RERS 2 S5 406, (Bl
THPFRRE, A —EBRM A GRAR AR 10 Hf. XA 10 A2k, PSR 3
FUL T BEZ MY 97 5%

HSHEATREFF P NXP 1 MX 8M Mini Z2%FjF, AP A5 E 5 A e B2 E .

10 SLAMEE, BN (muxing) , RAERER 52 M. WKEhHETF pinctrl-single SRR T A
fsl,pins, FEEATH] IS R E

PAF &2 imx8mm-phyboard-polis-rdk.dts H# UART1 %4095 I w5 :
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pinctrl uartl: uartlgrp {
fsl,pins = <
MX8MM_IOMUXC SAI2 RXFS UART1 DCE TX 0x00
MX8MM_IOMUXC SAI2 RXC UART1 DCE _RX 0x00
MX8MM_IOMUXC SAI2 RXDO UART1 DCE RTS B 0x00
MX8MM_IOMUXC SAI2 TXFS UART1 DCE CTS B 0x00

15

TR 4 MXSMM._IOMUXC_SAI2. RXFS_UART1_DCE_TX & THIH (fEX 47 2
SAI2_RXFS). F4HHRYEE "7 (UART1 _DCE_RX) 2%y MM wir = Hesi. 5IHBcEE (AR
ToSHEHIME) & X THERFERSS, Fan, NER R R A . R AR E T, P RS

7.2 RS232/RS485

i MX 8M Mini SoC #2554 4 4~ UART B3¢, PHYTEC FF & H % HR F%ch UART #c. UARTL ]
PAFITE RS-485., “Mit, FREIEHIIX E bootmode switch (S1):

2% 1: ¥7# UART1 fiy RS485 Hil RS232 fist:

Kl 1: UART1 RS485 K 2: UART1 RS232

7.2.1 RS232
o PAAZERBEAGAR RN A i 24 B EL

[target:~$ stty -a

o UART $ N RYECE ] A stty find5ehl. Bilin:

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

o JHEAEFAAY echo Al cat, W PAMAFEAAE . R

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

[host:~$ cat /dev/ttyUSB2 ]

EHLUNFTHIH 71237,
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7.2.2 RSA485

77N
FER B L AEI , TE IR M5 120 Wiy 2 g i P

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

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

A K linux-serial-test TH RS T ZE L, U7 linux-serial-test
linux-serial-test £ H sl ioctl, HA]PAEL rs485conf FalikE .
PRAT AR PATE iy 2 S 78 24 i e

{target:~$ rs485conf /dev/ttymxcO

BRI LA I AR T 381 456 Bl e 0 -

{target:~$ rs485conf /dev/ttymxcO -h

)

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

serial-rs485.txt

RS485 T
XTI, A% Ty s

RS485 Target 1 RS485 Target 2
RS5485 A R5485 A

RS485_B RS485 B
GND GND

AP A R AT P RE »
XTI, B AT BB foctls, AT FR:

target:~$ rs485conf /dev/ttymxcO® -e 1 -r 0
target:~$ rs485conf /dev/ttymxcO
= 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

iEIME
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RG] AR S A R OR R I AR, Tk an R :

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

B % %ZJE targetl EFEF] test” FTEIH K. Bthn AUIRA @, FE target2 EAIRIFAE targetl L3RI,
%, ART DA linux-serial-test T HJEA7I:

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

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

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

TEMRBIH, target] PH@HELER, target2 RE@ K iPHas. EORrTDAYIRA G . WicH:, f‘ﬁ}i‘zﬁﬂ‘ﬁqﬁlﬁ 9}‘
FEBh R . BRSO I 8 b, Zi%ﬁﬂﬂ'” 5 RPN KR BT T R e Ak i I A i A — ix_
JF AR 24T Bl 41 "count for this session” o FEAREL, AT DA BTA AL 12 %[S%)%‘%llﬁtiﬂo

I MR 2 target ¥ target, {HALW DA USB #| RS485 #44udiibAT LHLE H AR M. AnTAEFR 2
kS R

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/blob/
v6.6.52-2.2.0-phy9/arch /arm64/boot /dts/freescale/imx8mm-phyboard-polis-rdk.dts#L297

7.3 Ethernet

phyBOARD-Polis-i. MX 8M Mini $2fik—T-JKPAK M EE .

JT A 4 D ERPE A — AR ME R Linux M 255 101, RTRAMEH BSD &8 0 dbf g S I 25 L el
systemd-networkd SF4P R AL *H?ééﬁ@ﬂﬁjdﬁFTU\Tﬁ%zmﬂﬁ /lib/systemd/network/ HgH &, 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/\*-eth0.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/blob/v6.6.52-2.2.0-phy9/arch/
arm64/boot /dts/freescale/imx8mm-phycore-som.dtsi#L50.

7.3.1 KRS
U-boot F4RIRIE
o HHE bootloader HHAr# DA M 15 i :
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[u-boot=> printenv ipaddr serverip netmask ]

o TERFEALEN TP 192.168.3.10 FIFRI#ERY 255.255.255.0 WEOL T, TFA ARV %R ]

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

serverip=192.168.3.10
netmask=255.225.255.0

o UNSRIERTE R TAT A T R :

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

<parameter> [V %42 ipaddr. netmask. gatewayip B serverip H—1>. <value> ¥ FriSE7
WEE .
o TEPTGENCH B IGET . BRI LR

[u—boot=> saveenv ]

TEX L, B DA TP #bhik ol DHCP, A2 6 A TP Hbdik.
o BCE:

[u-boot=> setenv ip dhcp ]

o WE TFTP M1 NFS fy##42. BUn] AR R

u-boot=> setenv nfsroot /home/user/nfssrc ]

—

YRR, X L5 bootloader 15 E .

IS

% nfsroot Fl netargs X FF)AS & W] PAGE U-boot FMEREE E?‘ﬁh‘tﬁﬁ YT M4 JE3l, SMPEREE R
tftp nak. Flan, HE bootenv.txt (A H%E nfsroot A8 &, HAE tftproot H &M :

[nfsroot=/home/user/nfssrc ]

TAAETT KM _EAfE X 215 B . R, U-boot JNIBERFEXT T8 ipaddr B¥ serveraddr X fAYAE F AN
1/EFH, R B ATTHE IR AN EREE 2 B B 2801 B 58

[SEATP S8
o FETFRM PR ethO [RAKIN B -

target:~$ ip -statistics address show eth@

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

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

o IfiHIEEE ethO [T E :
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[target:~$ ip address add 192.168.3.11/24 dev eth0

7.4 WLAN /Bluetooth

NT 3AF WLAN FIE 2, AT IR A LSR /Y Sterling-LWB BEbR . %A S 2.4 GHz, J H ] PATEZ Ffst
A FIBAT, % P, (I WEP, WPA . WPA2 I i A (AP) B4 . G R IGBIEZE R, i
18] https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_ 2.pdf

7.4.1 EEF WLAN ML
T e R AT I A0 I M I

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

i F 2
country DE: DFS-ETSI
(2400 - 2483 @ 40), (N/A, 20), (N/A)
(5150 - 5250 @ 80), (N/A, 20), (N/A), NO-OUTDOOR
(5250 - 5350 @ 80), (N/A, 20), (6 ms), NO-OUTDOOR, DFS
(5470 - 5725 @ 160), (N/A, 26), (0 ms), DFS
(57000 - 66000 @ 2160), (N/A, 40), (N/A)
WL

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

A ST DA T 6 1 245 -

[target:~$ iw wlan® scan | grep SSID

O A — NS S & P, 44°0 wpa_supplicant, SZ#f WEP, WPA il WPA2, DA NS &

I, EE IR INE] S0 /etc/wpa_supplicant.conf H71:

country=DE
network={

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

}

PUAE T DA 34 :

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

RXAFEAN T i -

[Successfully initialized wpa supplicant

)

ip Hisik H shiEit DHCP Fl'E . 7 HA R EER IP BlE, 24 Yocto Reference Manual (scarthgap) H7
ML E A

iEIME
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7.4.2 E7F

Bluetooth is connected to UART?2 interface. The Bluetooth device needs to be set up manually:

target:~$ hciconfig hci@ up
target:~$ hciconfig -a

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

BUAE ST AT rh ity DL oF e AEBOARCE R, B 2 AT I .

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

7.4.3 T4

SO ] DL -
[target:~$ hciconfig hci® piscan ]
SEEE W] DA -
[target:~$ hciconfig hci® noscan ]

7.4.4 &3

target:~$ bluetoothctl

[bluetooth]# discoverable on

Changing discoverable on succeeded
[bluetooth]# pairable on

Changing pairable on succeeded
[bluetooth]# agent on

Agent registered

[bluetooth]# default-agent

Default agent request successful
[bluetooth]# scan on

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

ik

SRR S MO H AR5 B - "Failed to connect: org.bluez.Error.Failed”, &2 {# FH DA N a2 E T E
#f) PulseAudio:

[target:~$ pulseaudio --start ]

h ok 55
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7.5 SD card

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

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

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

[/dev/mmcblk1p<Y> ]

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

IS

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

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx8mm-phyboard-polis-rdk.
dts#L381

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale /imx8mm-phycore-som.dtsi#1.293

7.6 e. MMC Devices

PHYTEC modules like phyCORE-i.MX 8M Mini 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 Mini and are represented as block devices in the Linux kernel like SD cards, flash drives, or
hard disks.

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

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

7.6.1 ¥R CSD HE2E

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

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

RR=FHE:

Extended CSD rev 1.7 (MMC 5.0)

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

7.6.2 ERE/FE#RIE (BKOPS)

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

Operations (BKOPS).
BOAFOLT (BukTEBR), EEHRETRSENIT, WAL, MRS iR KE R ).

The JEDEC Standard has specified a method since version v4.41 that the host can issue BKOPS manually.
See the JEDEC Standard chapter Background Operations and the description of registers BKOPS__EN (Reg:

163) and BKOPS__START (Reg: 164) in the e MMC datasheet for more details.
A fi4s BKOPS_EN (ZFff#k: 163) [, MANUAL_EN ({7 0) M X:
o i 0: FHAZEET-filk BKOPS., %45 AMERESZ 5550,
o {H 11 FHFFahfk BKOPS, Y ENAITRETEG N, ELAml% BKOPS,

The mechanism to issue background operations has been implemented in the Linux kernel since v3.7. You

only have to enable BKOPS__EN on the e. MMC device (see below for details).

JEDEC FpifE v5.1 5T —Fgii B 3 BKOPS Jhfg. B AW & Wk 5 6 8fF, o BsrE s

2 B3 BKOPS (#2 IL21¢% BKOPS_EN (%i{728: 163) H1 AUTO_EN fiof#iik).
. Bfu# BKOPS_EN REHEERE, WT:

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

s, piln:

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

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

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

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

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

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

o N TERHTICE RO HNZRER H 3l & BKOPS, e XA

[target:~$ poweroff

IV
BKOPS_EN fiijg—RPEngifery, Joikik .

7.6.3 OJEEBEA

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

IS

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

The first Reliable Write option is mostly already enabled on the e MMCs mounted on the phyCORE-i.MX
8M Mini SoMs. To check this on the running target:

target:~$ mmc extcsd read /dev/mmcblk2 | grep -A 5 WR REL_SET
Write reliability setting register [WR REL SET]: Ox1f
user area: the device protects existing data if a power failure occurs during a write o
peration
partition 1: the device protects existing data if a power failure occurs during a write
operation
partition 2: the device protects existing data if a power failure occurs during a write
operation
partition 3: the device protects existing data if a power failure occurs during a write
operation
partition 4: the device protects existing data if a power failure occurs during a write
operation
Device supports writing EXT CSD WR REL SET
Device supports the enhanced def. of reliable write

WERECOABA H A, ATPARE mme THBME:

target:~$ mmc --help

[...]
mmc write reliability set <-y|-n|-c> <partition> <device>
Enable write reliability per partition for the <device>.
Dry-run only unless -y or -c is passed.
Use -c if more partitioning settings are still to come.
NOTE! This is a one-time programmable (unreversible) change.
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ARG AT R 4 CMD23 H L E (7 Reliable Write Request parameter ([ 5E5 AR S4L) (i
31). BWERUAR v3.0 8, XIFRS (B0 extd i H&) AN PSRV HRT (40 fdisk (943X3R) i
WA Z TSRS 2RE. 78 Linux NAZJRAUSH, Blidtsd REQ _META #Hf7AbRE.

gk (NIRRT data=journal [ extd SCUF RGAEWTHIE L T 240 . SRS A AT DATEWT R S 1K
OCAFRGE, (BAERT TS AR BHE TR S K. TESFEILT , T AMRE S RERIER RS, AT
R RE P SCPFRYIE R PRAT I AR BT RS pR&K fdatasyne B fsyne,

7.6.4 A% extd RIGFZRGHIK/N

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

o IRECHHT BRI

[target:~$ parted /dev/mmcblk2 print

o AR

Model: MMC Q2355L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

1 4194kB 72.4MB 68.2MB primary fatl6 boot, lba
2 72.4MB 537MB  465MB  primary ext4

o (] parted F53C1F ARG RIBE I I KR/

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

target:~$ parted /dev/mmcblk2 print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

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

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

L

FESCHE RGBT 73 XA

(

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

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

The filesystem on /dev/mmcblk2p2 is now 7367680 (1k) blocks long
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Increasing the filesystem size can be done while it is mounted. But you can also boot the board from an SD
card and then resize the file system on the e. MMC partition while it is not mounted.

7.6.5 BH% SLC &R

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

ARG E O FE TN A2 5, W AR O SLC Bixal SLC A, XAk THRIE M, %8

PEAE JEDEC FrifE Ay Frtiid, aT DA i — D IESE X IR e . JEDEC AR AL 1 0 14 1 52 LA
FIRIGRIIE, X HOE R HIERT A ATYE . X IR)E (Micron) St g, SEEREIESE R TAIEEYE, (HOLRR AR,

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

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

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

(GESLVETE

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

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

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

GpE

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

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

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

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

REEIEE

Done setting ENH USR area on /dev/mmcblk2

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk2 SUCCESS

Device power cycle needed for settings to take effect.

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

o HTHRHICETAER, HXHRS:
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[target:~$ poweroff

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

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

BN ZER:

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

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

o Wa, BRI

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

7.6.6 BRiIZE

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

e After booting from SD card execute:

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

I --secure HfRATSTE eMMC & BERIIA 2 Hi &% fF. -f (0RH]) SR HIEE, 24 eMMC #%
AL B AT OB o DX B R L - T

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

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

7.6.7 e MMC Boot Partitions

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

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions boot1l and boot2 can be used to host the bootloader and are more reliable. Which partition
the i.MX 8M Mini 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.

Eah, User 4y DA DAG A PUAS 5 SR — M I 70X o o LI RER AR AN TE A SCPFIR SR TSI . A R Z
58, W2 JEDEC frifesf 7.2 For XL
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2]
Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table.

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

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

BEAPTASS
T BT

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

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

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

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

Write the bootloader to the e MMC boot partitions:

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

FF42 . MX 8M Mini SoC H s & :

SoC User X 1mIEE Boot X mEE . MMC Device
iMX 8M Mini 33 kiB 0 kiB /dev/mmcblk2

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

(3T boot0’) :
[target:~$ mmc bootpart enable 1 0 /dev/mmcblk2 ]
(3T bootl’):
[target:~$ mmc bootpart enable 2 0 /dev/mmcblk2 ]

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

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

To explicitly enable booting from the e MMC user area, run:
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[target:~$ mmc bootpart enable 7 0 /dev/mmcblk2 ]

7.7 SPI E£i&&

.MX 8M Mini #:4#i|3%404 4 FlexSPI #1—4~ ECSPI IP #, FlexSPI #5448 & % #i 4~ SPI i, fgl
M 4 ARy R IETE SCRE Bl OGRS /DU GETE R R (1/2/4/8 REEL) . ECSPI
FERIEE S 3 4 SPI #1110, M 0EA — ALK CS (chip select) 5. HF CS il GPIO 52
B, I%tA%ﬁLTM B

7.7.1 SPI NOR %5

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

bootloader FLJifiid EEPROM ¥t & 772:% | SP1 Flash WA 23 SPT Flash, FE 200
HBEH overlay, P A4 45 H SPI Flash b1y i, WA HW EEPROM Bk, SPINOR
thwmhﬁ%ﬁﬁ HRFLZER, WSHEER overlay #4

bootloader & /314 0] DA T NAZH) mtdparts BB HEYER SR, B SPI MTD 43X F&i# 45 Linux, BSP
H BRI S XA JRy e A

[mtdparts=30bb0000.spi:3840k(u—boot),128k(env),128k(env7redund),—(none) ]

Xge— M E L bootloader ¥ iﬁfﬁi, A PAEIZA TS . A Linux J 28 0E], AT PAE S /dev/mtd <N>
WA ViIE NOR Flash 43X, Hr <N> 2529 # NOR Flash 43 A KECR MTD &£ %5 . ZEHRE|5>
XAIER MTD ¥ di's, WEHbr Bisty:

root@phyboard-polis-imx8mm-5:~$ mtdinfo --all

Count of MTD devices: 4

Present MTD devices: mtdO, mtdl, mtd2, mtd3
Sysfs interface supported: yes

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

mtdl

Name: env

Type: nor

Eraseblock size: 65536 bytes, 64.0 KiB
Amount of eraseblocks: 2 (131072 bytes, 128.0 KiB)
Minimum input/output unit size: 1 byte

Sub-page size: 1 byte

Character device major/minor: 90:2

Bad blocks are allowed: false

Device is writable: true

(ZEFI)
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mtd2

Name:

Type:

Eraseblock size:
Amount of eraseblocks:

Sub-page size:

Character device major/minor:
Bad blocks are allowed:
Device is writable:

mtd3

Name:

Type:

Eraseblock size:
Amount of eraseblocks:

Sub-page size:

Character device major/minor:
Bad blocks are allowed:
Device is writable:

Minimum input/output unit size:

Minimum input/output unit size:

env_redund

nor

65536 bytes, 64.0 KiB

2 (131072 bytes, 128.0 KiB)
1 byte

1 byte

90:4

false

true

none
nor

65536 bytes, 64.0 KiB

448 (29360128 bytes, 28.0 MiB)
1 byte

1 byte

90:6

false

true

(#_ETT)

BT A MTD Be# KRR KA FR . NPT e DTS Ay SPT 197 i 3. SPT Y Gt
EIERE L SPT BRI ITA B, FERXFME LT HA SPINOR Flash,

B SPT 3245 R i 0T PATESE HL 4R 3] -

https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64/boot /dts /freescale/
imx8mm-phycore-som.dtsi#L77

7.8 GPIOs

phyBOARD-Polis A —H%E[THT GPIO (5|, X285 | WE#EH S . MX 8M Mini 5[, 45 H
3 GPIO. ‘AW PAEHAE Linux P2 m il . ALFEARHFH GPIO 41414 5 4~ GPIO 41 (GPIO1 -
GPIO5), HAHAS 32 4 GPIO, gpiochip0. gpiochip32. gpiochip64. gpiochip96 #i gpiochip128 ZiX Lk
B 1.MX 8M Mini GPIO 40 GPIO1 —~GPIO5 1 sysfs IR,

GPIO #ibriH R GPIO<X>_ <Y> (filfn: GPIO5_07). <X> #F/x GPIO Bank, M 1 314F| 5, 1M <Y>
1% Bank Y GPIO., <Y> M 0 i1%53] 31 (&4 bank & 32 4 GPIO).

HIHZTR, Linux WG —A B — R ECRME R G A R GPIO, W IERECTF Y AU

[Linux GPIO number: <N> = (<X> -

1) * 32 + <Y>

]

MM PZEE D7 GPIO 5] libgpiod. EFEft 7—EMTH, T 5 Linux GPIO FAF s #4720 .

PAF @48 T H ) HEw B :
o A&MES F Y gpiochips:

target:~$ gpiodetect

gpiochip0® [30200000.gpio]
gpiochipl [30210000.gpio]
gpiochip2 [30220000.gpiol
gpiochip3 [30230000.gpio]
gpiochip4 [30240000.gpio]

(32 lines)
(32 lines)
(32 lines)
(32 lines)
(32 lines)
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o B/RKT gpiochips FITEAIEE , WA ENIAIAAR. consumer, Jrfil. {HBPREHIIIN fag:

[target:~$ gpioinfo -c gpiochip®

o PEHU GPIO ffE (BilanA gpiochip0 (¥ GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

o ¥f gpiochip0 1y GPIO 20 ffEBLE Y 0 HB i TR

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

« gpioset HHE I SCA IR T AT BERY LI :

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

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

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

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

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
-Cc, --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', 'gpiochip0', and '/dev/gpiochip@' all refer to the same chip.

Periods:
Periods are taken as milliseconds unless units are specified. e.g. 1Ous.
Supported units are 's', 'ms', and 'us'.

*Note*

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

&
K28 GPIO I T4k IhaE. TEMMIRAS GPIO Z |, WZ% Gl iy P shE AP0, LA ERZ 1O
RBHABTIRE 5 -

7.8.1 @i sysfs g GPIO

1%

He
(=]
il sysfs 1511 GPIO B 4adiy 7, FATEWH A libgpiod.

BUE L PSR L sysfs U517 GPIO. HA F3h7E WALC & = ] CONFIG_GPIO_SYSFS J5 A4 RESCHF. %
ZF menuconfig H1{#i CONFIG GPIO SYSFS R] UL, WA 4E /= T CONFIG EXPERT .

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

CONFIG_EXPERT=y
CONFIG_GPIO_SYSFS=y

T AR — A8 config FEL. A XRFEAEE, WS HIRMH Yocto Reference Manual,
AR imx8mm-phyboard-polis-rdk.dts H1—=26 GPIO 5| & HE -

pinctrl leds: ledslgrp {
fsl,pins = <

MX8MM_IOMUXC GPI0O1 I001 GPIO1 IO01 0x16
MX8MM_IOMUXC GPIO1 I014 GPIO1 1014 0x16
MX8MM_IOMUXC GPIO1 I015 GPIO1 I015 0x16
>;
1}3
7.9 LED ¥T

WA L] LED ] %E#:3] GPIO &M, &l PAE e R LED RS F3: iR eq], miA 26 i
B GPIO #:10 (i& 0L GPIO #4y) . BT /sys/class/leds/ (i A2 /sys/class/gpio/ BG5BT,
LED fyf K= r]PAM max_brightness SCFH3EEL. brightness C{-¥i%E LED f=E (BUETEEM 0 2
max_ brightness). KZ4( LED i PR LB, IrDAERT A JEZ R TS S 5.

T 2R R BT

TP AT LED, A -
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target:~$ 1s /sys/class/leds
led-1@ led-2@ 1led-3@ mmcl::@ mmc2::@

The phyBOARD-Polis provides the following LED indicators: led-0, led-1 and led-2.
« #TJF LED 4J:

[target:~$ echo 255 > /sys/class/leds/led-1/brightness ]
« XM LED:
[target:~$ echo 0 > /sys/class/leds/led-1/brightness ]

Device tree configuration for the User I/O configuration can be found here: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts /freescale /imx8mm-phyboard-polis-rdk.
dts#L47

7.10 12C B4

% LMX 8M Mini (08 24% J 3R ui it °C Bid, PHYTEC MU TVFE RN 1C Bk, ks
e 4% £ MX 8M Mini ) 1°C Bibt, 4944 T3 A phyBOARD-Polis AR 1°C B b4
B SR (DT) 2o

i2c PBEA R RS —LBE, BIAI BRI T RERLHR, ARSI RISE, 45 scl-gpios Al
sda-gpios, X2 ] M EIKIL 145 5 | RITC

General I?C1 bus configuration (e.g. imx8mm-phycore-som.dtsi):  https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts /freescale /imx8mm-phycore-som.dtsi#
L105

General I?2C4 bus configuration (e.g.  imx8mm-phyboard-polis-rdk.dts): https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx8mm-phyboard-polis-rdk.
dts#1.246

7.11 EEPROM

1 phyCORE-i.MX 8M Mini T4 i2¢ #1019 EEPROM {7, ‘©H W A-Hht. 32 EEPROM %54
(%% 12C-0 Huhl: 0x51) A PAELT Linux H sysfs 3035 . = EEPROM B#ET 256 35F1 ID T (44
2k 12C-0 #ihl: 0x59) FFHUAGT, AulEik. Hik, ID FUNREME sysfs #2505
Hash A,

ik
AR GEMER TR E ) EEPROM ZS[RI80E, kAR IATH SRR ATBA !

7.11.1 phyCORE-i.MX 8M Mini t#j 12C EEPROM

o

EEPROM ID T (Aa4k: 12C-0 Hiht: 0x59) FliF# EEPROM KIgpyai 256 A~F45 (Ma4k: 12C-0 Hi
Bk 0x51) ANATHHERRBUE M. SRR bootloader FFTH. M 7] BEJCIE ERIE SN .
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phyCORE-i.MX 8M Mini SoM _[*f#j 12C EEPROM i#§%35] 12C-0 fa 4k 12C Hohk 0x51. W] DA 1% 15
AT A

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

REPOT AT/ EEHITE] EEPROM (9HT 1024 7, 54447

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

T 4KiB ) EEPROM (4% 12C-0 Hbhl: 0x51), Ff£58 EEPROM %, i

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

7.11.2 EEPROM SoM #&il

1F phyCORE-i.MX 8M Mini | &1 12C EEPROM HA—A0]3i@ 1t 12C ik 0x59 7F i2¢0 | F-hik i <7
ID B, PAK—ANA]iE s 12C Hihl 0x51 £F i2c0 _ESHEIER K. PHYTEC XA~ 32 FA7 14X
HORAFEE X T SoM MIfEE., iE PCB IRAFEE .

TEJE B R B it it EEPROM dls. & M T8 #% 1R 61 DDR RAM . 5 {45 nT DA A 1A 69
bootloader FifRAK SCFFAIF M RAM K/, I BBk L DTS overlay.

4R EEPROM ID 50 [ e A IE 3 DS Al 256 A~ 15 gk, bootloader £2/7-Ff[uliR #] phyCORE-i.MX
8M Mini Kit RAM %, HJ 2GiB RAM,

o

EEPROM ID Wi (44k: 12C-0 Hiht: 0x59) FliF# EEPROM KIkpywi 256 A~F+ (Ma4k: 12C-0 Hi
hb: 0x51) RATHHERREE . KR bootloader 94T R, M+ 7] BETCIE IEAAE S .-

S APTABTT R 2 Kot 258 5 W% D ARCRHE U R S 9 BT B A AR5 B

DT representation, e.g. in phyCORE-iMX 8M Mini file imx8mm-phycore-som.dtsi can be found
in our PHYTEC git: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/
boot /dts/freescale/imx8mm-phycore-som.dtsi#L278

7.12 RTC

RTC n[PAd /dev/rtex §ii). T PHYTEC fuliiifa 24 RTC, WtnEESHZA RTC e 3Xft.
o BRE| RTC B4R, T DA PAR 75 SO sysfs 26H -

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

o B, RrFREE]

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

IS

BHEH T SR (RTC), BFEIE 1°C B2y RTC. QURAFAER A #) /aliases 4H , Linux AR
XL H 4t RTC #4% ID.
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H AN () AT DAL hwelock THAI date iy BT, 28R H AR EUBCE R 24 1) H IHIm A -

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

A H a2 Sk HTAIRE ). H W A9 PALA R IR BCE A "YYYY-MM-DD hh:mmuss (+[-)hh:mm”:

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

ik
BRI (FERRBIHA +0100) ATRESA BRI

i) date A4 I RAUCESLAT (RTC) FIRFEAH B, FRARIRAT T RIF LA, L el S E
. BWEHA RTC, FflIFEM hwelock @d. Fi hwelock T A4S iny HOIAIE ] (it date fy4-i%
) SARTC, SAJGaRIF AR A H s A £ E RTC |

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

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

ZEMNSERFI R (RTC) 58 ARG A, 56 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.12.1 RTC mfifig alarm

FTPAMSEIF IR (RTC) At IR AR R S8 %6560 1) Unix Z25C/ER], BIE 1970 4£ 1 4 1 H UTC
FRARIIFIEL . BAEMHGE R RAMOIRESRRY 4 - Phe R4, A

target:~$ echo "+240" > /sys/class/rtc/rtc0/wakealarm
target:~$ echo mem > /sys/power/state

ik
‘ PESME alarm IR B AR T — 0480, PIOA alarm THEEAR AP |

7.12.2 RTC 8%
SeHpER (RTC) AT —Seslifig, ATDAIE hwclock T HEFT HEHIR T .
o FRATATPAEIIA F Iy stk e RTC SERHTh g

iEIME 69




phyCORE-i.MX 8M Mini BSP Manual PD25.1.0 Doc-rev.: imx95-alphal-153-g4eala0Of

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

XAMER & AR AT T 90t , B E N

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

#define RTC_FEATURE_BACKUP SWITCH MODE
#define RTC_FEATURE ALARM WAKEUP_ ONLY
#define RTC_FEATURE CNT

0 NO U WN BHO

.

o FRATHIAMEE A R R AEE RTC BSM (Backup Switchover Mode #5{3j#ts=,) :

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

FATAT AL AR =ik RTC BSM::

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

BSM i S -

(#derine RTC_BSM_DISABLED
#define RTC BSM DIRECT
#define RTC_BSM_LEVEL
#define RTC_BSM STANDBY

w N = O

L

I

Rprizts BSM BIX B E Yy DSM 5 LSM, DUEAEA) 4L RN AT Ay, RTC il DAL & 1 LR
58 FH RV-3028 RTC [ Datasheet, U\Tﬁﬁ LSM (H Fijeii=t) #il DSM (=) X
P E X AR

DT representation for 12C RTCs: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/
arch/arm64/boot /dts/freescale /imx8mm-phycore-som.dtsi#L286

7.13 USB Fi=iHlzE

i.MX 8M Mini SoC ] USB #x il #§ AR 2 1 P FS M HE B AL T — iR LA 1) 2582 DA BB A% i ek Jr 2
% e f g AT 5 480 MbpS (F#’HS) . USB FRGEHAWMNMALA USB £54il#4% IP. B4 IP %KEEU%E‘}
BifH (OTG) #iilgs IP, HEfg 724 USB M4l USB F#l. FA IP #iEREE|— USB 2.0 Y ZE
(PHY).

BSP P RARAHR A (Pif) FEEs. Hih5 USB A2 13 & IR Eh AR 7 o AR I 75 e N A B B v S
Mo BT udev, P EEMIF AN PAGHE 1) ID, FEAPAAE /dev/disk/by-id H4kH], X4 ID Wf
PATE sete/fstab oI T DA sCHEEBOR )Y USB F7# i o -

USB2 (host) FlEAENZ &R imx8mm-phyboard-polis-rdk.dts H:
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&usbotg2 {
dr_mode = "host";
picophy,pre-emp-curr-control = <3>;
picophy,dc-vol-level-adjust = <7>;
status = "okay";

};

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/
arch/arm64/boot/dts/freescale/imx8mm-phyboard-polis-rdk.dts#L353

7.14 USB OTG

KL% PHYTEC #i#iflt USB OTG #:11. USB OTG 14 HEMER USB #4a USB FHLTME. Kt
BT 4% %] USB OTG i 1) USB ffF. Bitn, W56 USB KA RAF% & %R USB OTG 1,
ZR AR IR N /dev/sda .

7.14.1 {£4 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:

7N

R TR, R X i A R AT EA

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. If you want to have it
persistent, use an other directory.

BUAEAR AT AR AR AR LG g D fE -
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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: HEATRAS gadget, BIEZALL /dev/ttyGSe AERFTHE
o ecm: PAKM gadget, BIEPUKMEED, Bil4N usbo

o mass_storage: FHLATDAMRALPLH AN USB RAFRAFRHBLE—FE, XBAMRARAF T2 X . X
PRI .

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

[target:~$ echo /tmp/file.img > functions/mass _storage.0/lun.0/file ]

7N

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.

e D RESSE B L -

target:~$ cd /sys/kernel/config/usb _gadget/gl

target:~$ mkdir configs/c.1

target:~$ mkdir configs/c.1l/strings/0x409

target:~$ echo "CDC ACM+ECM+MS" > configs/c.1/strings/0x409/configuration
target:~$ 1n -s functions/acm.GSO configs/c.1l/

target:~$ ln -s functions/ecm.usb® configs/c.1l/

target:~$ ln -s functions/mass storage.0® configs/c.1l/

B, VAT 453 USB gadget:

target:~$ cd /sys/kernel/config/usb gadget/gl
target:~$ 1s --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).

Z5 1k USB gadget HARERISE MM IIAE, AT

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

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 ]

o

Do not mount the file while it is shared with the host.
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Both USB interfaces are configured as host in the kernel device tree imx8mm-phyboard-polis-
rdk.dts.  See: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /
dts/freescale /imx8mm-phyboard-polis-rdk.dts#1.342

7.15 CAN FD

phyBOARD-Polis HA—4 % CAN FD i) flexCAN # 0. ‘Bl Linux #rfE CAN HE4L S HE, %HES
BSLAE Linux W22 B HZES, CAN B3 11RMWAEBGTE M Linux WKRE, HHA 0 E
T CAN WyRfHmzhae. FZL25 89 PAE Linux WNAZSCRY 3 https://www.kernel.org/doc/html/latest/

networking/can.html

7R

phyBOARD-Polis HA—/~iijd SPI #E#:194MH CAN FD 5} MCP2518FD. i F{#i /i T SPI, KRl
T CAN FD US4 B,

PR
1t phyBOARD-Polis-i. MXSMM |, IRFEEL, FIRAELRF S5 & ON K )5 H ik HiFH .

. ’[@}Eﬁ

[target:~$ ip link

BEREOMIRS. 1 CAN #1058 7~°8 can0 il canl.
o BIARHUA K can0 MR B, BIANHCARR IS DT RS, EH A

[target:~$ ip -d -s link show can®@

can0 {5 ECRFUNT fr s :

-

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
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 numtxqueues 1 numrxqueues,,
—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

.

i A —HARES L, XS R T DARM B T, IR AR 2800 T CAN #OZMIER (BN
MAC #ahik). PAF i S8 & I EE
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can0 EOam
NOARP CAN To¥Effi ] ARP i
MTU I RAL TG

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

CAN Jil & 27 systemd i E S /1ib/systemd/network/can0.network W52 i1 b TR A b5 (6,
AR | 3EAE BSP IR RS NI . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can@.network HIHECE , HEPHMIFR RS

[Match]
Name=can0

[Can]
BitRate=500000

HRRR W ATk, i, BB N RIE AR (flexible 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 PAEH cansend & i67HE, S candump FZYH B :

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

ZAESN T H MR BEYL CAN Jik:, H{H cangen:

{target:~$ cangen ]

cansend --help Al candump --help $fit ;" SCFRETIMTIAMI AT BI(E B -

o

mcp2518fd SPI ] CAN FD HZH5M 125kB/s JFUGRERRAR . AT DAREREE I AR, (HATRETIAIE R
THE.

Device Tree CAN configuration of imx8mm-phyboard-polis-rdk.dts:  https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx8mm-phyboard-polis-rdk.
dts#L178

7.16 PCle

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

. i_f;ﬁ}\
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[target:~$ lspci -v

o PRIFUCED:

01:00.0

L

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

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

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

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

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

Capabilities: [148] L1 PM Substates

Kernel driver in use: dwc3-haps

Network controller: Intel Corporation WiFi Link 5100

Subsystem: Intel Corporation WiFi Link 5100 AGN

Flags: fast devsel

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

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

EX NI, PCle @ 345 R WiFi Link 5100 .

XF PCle 545, BUUAIENZRCE F 8 A ERIKEFEF . BN, X3k WLAN & 3R /R iilEn. o
R AR ER S AR PR T 44 2 CONFIG IWLWIFI , W] DAYENAZECE T Intel Wireless WiFi Next Gen AGN -
Wireless-N/Advanced-N/Ultimate 483,

o NIRRT,

— linux-imx fJZR/RH: virtual/kernel

X, A WLAN R, S5EEUNG BEH RS0 o X Be SR BB A /1ib/ firmware/ H 3R
H, A AR %

. ﬁA

i BRIRAT Yocto FMH g BHHEAT#EME: Yocto Reference Manual

[host:~$

scp -r <firmware> root@192.168.3.11:/1lib/firmware

o B, WAREEBI ML N

[target:~$ ip link set up wlplsO

o RORTEHR DEERIG EPATRA T il -

58.682104] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled
58.690822] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled

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

[
[
[ 58.696577] iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0
[
[

58.839679] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled

iEIME
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(B2 1TT)
[ 58.845435] iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0
[ 58.902797] IPv6: ADDRCONF(NETDEV UP): wlplsO: link is not ready

IV

H28 PCle #5045, BIANDAKRF A, BIMERA M /lib/firmware/ MR SCM:, WATREIE S TAE, TRk
B 70 b R AT PR BB R R R R — B R AR R AN BRI TR G A FEXA
DU, BEARAT A AR R A ] 5 o ) 1 4

Device Tree PCle configuration of imx8mm-phyboard-polis-rdk.dts: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale /imx8mm-phyboard-polis-rdk.
dts#1.260

7.17 =h¥m
PEB-AV-10-Connector AW M4, Hrdr 1531.1 fiiARi 45 T T1 TLV320AIC3007 F4idmf#igss (CODEC).
TR T 128 B4, JfiEat 12C #ErEd .

B A OMTP friify 3.5mm HAUHAF A 8 14510, AT HEENA AV BN . X4
8 fHE & A ET A . HALEEASS (line-in).,

TR AR A RIRSIRE RS I A KB A AR, 5 A AT 9 A B s :

[target:~$ aplay -L

S AR LA

[target:~$ arecord -L

7.17.1 Alsamixer
FRE R RWIIGE, HRA

[target:~$ alsamixer

BN ZSBERRZ I, FREH 1IC AV AR PIRE. @id SSH $TJT alsamixer &2 5L Ll
CLVIRKER DFTITES TO . PP IR S s B SO R A s . "MM” FoR iz iesigs (L0
HENERE ), WA m Y. GOATTDUEEHE < ZEH > UHcaTEER . (T tab B, &A]
PATERER TR SR 1 ] 2 TR U4

7.17.2 (REERINEE
—SEERIA B EAFAETE /var/1ib/alsa/asound. state 1, ZEAT PAGH F DAF f PR 24 BT Y alsa BEE:

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

BEATPAE L AR 77 U EARAFAY alsa BEE:

[target:~$ alsactl --file </path/to/filename> restore
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7.17.3 ALSA &
FATW) BSP Bt — ALSA [t ¥ 3Cf4: /etc/asound. conf .
ALSA P& ST DR TR 2 T am i B ER , B A2 ALSA IEH TAEFTLRM .

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

T PEB-AV-10 & N4, ¥ playback.pcm M”dummy” %8 K" pebav10”:

looal

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

}

[...]

WERWTAEN R, WERHE O OB BRI A, 1 playback.pem BB A W 4K B35
et Bl “softvol pebavl10”. fififi] alsamixer # il U5 %5 B .

loool

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

7.17.4 PulseAudio BtE
YT Pulseaudio W1 FEIY, R ] S 4046 HH 1545 -

[target:~$ pactl list short sinks ]

R s, HRAC

[target:~$ pactl set-default-sink <sink number> ]
7.17.5 1BH

1547 speaker-test DA &L FEHCIRE :

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

SRR E I, ST AGER] aplay. B4, 20 ALSA A& 4 :

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

BERECHAAES, B0 mp3, GEFTPAGEST Gstreamer:

[target:~$ gst-launch-1.0 playbin uri=file:/path/to/file.mp3 ]
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7.17.6 &5

arecord & — A4 LH, HFRGEWR, AW AR NEER A . EREARREIE, 7 A H
alsamixer, flaN, F7IF &M PGA R& % MicSR f AM PGA R& % Mic3R, DMEE 3.5mm FFHFL %]
K H TLV320 4S80 22 v WU A 540 .

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

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

77N

H T S SR 11, PR TCTAAE ) P A T R TR S i R VR I 5 P AS [R] B4 SR AR SR AR 5

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/
arch/arm64/boot /dts/freescale/imx8mm-phyboard-polis-peb-av-10.dtso#L52

7.18 #5H

7.18.1 #$H5 Gstreamer

SUANHOU, BSP 203 T — ARG, #Ae0 /usr/share/qtphy/videos/ . PIVABERILAN i —HFha oL
PR

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

QE_‘(;%I

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

—decodebin name=decoder decoder. ! videoconvert ! waylandsink

. Ei%‘l

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

7.19 §R
10 J&F BoRFHGLAL T MBEIRES . W2k PEB-AV Mg RiEE, B

gi
il
=i
=
Dl
EE
&
g
P
iy
B

7.19.1 Qt Demo

i1/l phytec-qt6demo-image Fif, Weston 78l ES. AT Qt6 DEMO NP4 “qtphy”, 7]
PAIE AL AR F 20 1k

[target:~$ systemctl stop qtphy ]

« WAHITI Demo, HIETT:

[target:~$ systemctl start qtphy ]

o ZEH Demo 1 HBNFED), HizfT:
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[target:~$ systemctl disable qtphy

o« ZEM Demo W HZNHZN, HizfT:

[target:~$ systemctl enable qtphy

o Weston m[ AT AR 7 25 1k :

[target:~$ systemctl stop weston

%k
TE K] Weston Z Hi, WZi5E XM Qt Demo,

7.19.2 FiiH

W LCD ##:8] PHYTEC JF i, wIPAME Linux WAZRY sysfs 8 D426 0. R4 g al T
JEB A AT VAL /sys /class /backlight W& ] o SO 4 SCIEH 1) H 5 AR ] Al #5E

/i
— S B 2 WIRIFF KAAE /sys/class/backlight 24 . Bl backlightO £ backlight1

o BN, BEPPURR SN (max_brightness), 4T

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

BRI EETEE R 0 3 <max_ brightness>.
o BURBCARISE SN, A

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

o B AT brightness DA BB JE

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

Bian, KA

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

The device tree of PEB-AV-10 can be found here: https://github.com/phytec/linux-phytec-imx/blob/v6.6.
52-2.2.0-phy9/arch/arm64/boot/dts/freescale /imx8mm-phyboard-polis-peb-av-10.dtso

7.20 BHiFERE

7.20.1 CPU #0850 ZiAD

L.MX 8M Mini SoC #1) CPU BEB IR . X TAEATE CPU MairEREm 54 Jy. i
BEPORAE RN SIS R ERERJEEE” (DVFS). i MX 8M Mini BSP 3. DVFS Jjfig. Linux N
$Eft T —4> DVES HE28, feifs4 CPU LU BB i/ Nl KR AN — N B HGZATHY governor, ARH (]
1 1L MX 8 S SR LA AR o
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TN

R4 DVEFS HEZU N84~ CPU DRt THIREE, H—4 CPU BOLHIIRE R 2 HAL CPU #
Lo HIt, B CPU OLIRAI MR DVES &, S0 DVES R E 2 AR .

o BURBUGERINE, WA

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

fi4n i MX 8MPlus CPU, i [ik#) 1.6 GHz, MZ5HRRE

[1200000 1600000 ]

o BAWRYFTIITREA

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

governor X HRIETAT H A5 B 2k X SeiR i —4.
o FIHFTA T AR governor, AT A4 :

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

» conservative governor 55 ondemand governor JEFFLL. HE2BHATNA AR, B E ARSI
CPU #JZ, WA EHE CPU LA 6 250 Wi la] sl ik 21 fe A

« ondemand (FRIA) MRIEYHI RS FRLEW RER) CPU BLOHIRZ MY, 24 R5 AEERHE (I,
BRIV CPU BODHIR.

+ powersave A BEFEAK CPU L4505
o performance IFZA%EF M CPU U5,

« userspace fLVFPA root a4 M PR PSRRI ERRE AR (4N, B E S 1600000) o 4
A

o HAIMREIAY governor, THHIA:

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

ST CER

[ondemand J

o Y355 —4 governor (41, userspace) W] LA PA R R 5EH:

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

o BUTEARATDABCEAA -

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

A % governor WHIEA(EE, W2 Linux WA ZEH R Linux NSO, #4224 Documentation/

admin-guide/pm/cpufreq.rst .
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7.20.2 CPU i1 E1

% i.MX 8M Mini SoC it Ji EWPAH LA FRE8A%.0 . BN, % i.MX 8M Mini HA 4 4~ ARM #ls, AJPA
FEIBA T T e A B

o HEBRGETIA ML, HHAT:

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

o XKFEAR, Bilhn:

{cpu@ cpul cpu2 cpu3 cpufreq
[...]

X RGA AP L BOATEOL T, R ITA R OEBUR T, ABRIS SR EEERE
o BOCHIEAMZ, EIT

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

TEARRIN, BB

[[ 110.505012] psci: CPU3 killed ]

BAERGE KA, I B0 EA PR ZEHHE R .
o BERTLAGE] top fiy S A H LRI HERE A EEAR G -

[target:~$ htop

o HHEPHMARL, W

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

7.20.3 #ikcE RAM

phyCORE-i. MX 8M Mini SCHFEEA AR AL . 7T DARE IS W] e il . e /52 AT DASE I AR Oy =X
i

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

SO AT G, HetT

target:~$ echo enabled > /sys/class/tty/ttymxc2/power/wakeup
target:~$ echo mem > /sys/power/state

7.21 &R

PANY

7.21.1 U-Boot

Z Al U-Boot Wil EFEHIAGEBAE . BlAE, U-Boot M 7S KHLIAE, VARG ILAE RSl A il 1o 34
RAUKA IR S WA IR — 2.

2l B ) 25 IR Y PR SR 3l H G s -

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

iEIME 81



phyCORE-i.MX 8M Mini BSP Manual PD25.1.0 Doc-rev.: imx95-alphal-153-g4eala0Of

7.21.2 B

Linux WAZSER T R FLIIRE, BERS HEMLE R (SoC) L2, FEAR CPU M, 42 XUk , T8 HC bR 3 i 7 s
DR, HERIREN N X RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt),

AR T AAHE L MX 8M Mini SoC & B FI PPN APL. i.MX 8 HA T SoC 1 A B B A4 Ji&
o

o FTRIE T AVAZZ 5 FQ 0 B AL

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

o B, PRRFFFE:

[49000 ]

imx_ thermal WARZBKSITENF 7P A Ao X Lefil e iR CPU ZUSR [l A B ] o R0 Tolk i
FHFALHR o

Bl Tk
#High (&) 85°C  95°C
FeEE (J6HL) 90°C 100°C

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

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

ik
M T AT TR RIREZ SR CPU, il A sl iy SE B (e ] BB A B A .

7.21.3 GPIO R

—A> GPIO =i 1) WUss 7] PAEH2 E] phyBOARD-Polis-i.MX 8M Mini. % SoC & —MEJEL AR, %%k
FERE T BRI AT . KU YR R A TR . FRATTEE ] Imsensors Al hwmon SR SCHLX — 5 . lmsensors
EWEEGREE, HEAE TG E R B T B 2 XU . 5T phyBOARD-Polis-i. MX 8M Mini, %> E{E &
60°C.,

TCE ] ATERC B S b A T

[/etc/fancontrol ]

KR HITE R st i systemd R4 8380, WPAE AT R E:

[target:~$ systemctl disable fancontrol ]

7.22 '

PHYTEC i.MX 8M Mini B & —MEAEE T, YRGB EIT . A 17E U-Boot HER
WEZ, ERTEY 60 £, L, RIEERMINZ RS, BITAEC LI Rz, Linux AZIKE)
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FEFFERIAE TN, HERREA BB E] . ATRHERE A systemd 7& Linux HECERTTM, PABEGR RS
FEE A 5 A PR O o

7.22.1 Systemd EYE |19 KHF
Systemd MRAS 183 FF i ST HFREMA 114
o THMAEIIMNEE, FEEN SRR E /ete/systend/ HEY U system.conf S

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

Runtime WatchdogSec & X T & 1 HIFBIHE], T Shutdown WatchdogSec & X7 £ 48 5 Jo Bt i 48 B[R]
A systemd FHEE T T E Z G, #1451 http://Opointer.de/blog/projects/watchdog.html, B
WORHFE R SR AR, BE T

[target:~$ systemctl daemon-reload ]

7.23 k=4l mizizHl2E (OCOTP_CTRL) - eFuse

% 1.MX 8M Mini f&ff— Pl gfe fuse, TAEH(EE, Blan MAC ik, JEahlcEMHEMKARE (75
i.MX 8M Mini reference manual FFrK “F I OTP #l#% (OCOTP_CTRL)”). PAFFFEHH i.MX 8M
Mini reference manual, @ OCOTP__CTRL H—2g H 25778 (EHbhk A 0x30350000) :

AR Bank & W ERBE A iR
0x30350000
OCOTP_MAC AI 9 0 0x640 {14 ENET0 MAC Huhtp94% 32 17
OCOTP_MAC_AI 9 1 0x650 f1 & ENETO MAC Hbiik g5 16 £ F1 ENET1
MAC HuhEfIE 16 i
OCOTP_MAC_AIL 9 2 0x660 {14 ENET1 MAC Huhkfdes 32 1

KT OCOTP_CTRL "y fuse 55300 E Z [0 Y52 8P R EMBLES, 1§27 i.MX 8M Mini Security
Reference Manual H) " Fuse Map” #47.
7.23.1 7£ uBoot fAiEEH fuse Y{E

ST DA T IAEBUTE shadow AFAERHEI fuse SF7Eds. BEVPSTINAEHLAL , WROTIDL A5t o0
OCOTP_MAC_ADDR:

[u—boot=> fuse read 9 0 ]

7.23.2 7 Linux $hiEH fuse {H

i Linux HHg fuse %8, NXP 3247 NVMEM IMX OCOTP #itk, i MAEBU ) shadow Z74F
Al fuse NAFT DA sysfs 151 :

[target:~$ hexdump /sys/devices/platform/soc@d/30000000.bus/30350000.efuse/imx-ocotpd/nvmem ]
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CHAPTER 8

i.MX 8M Mini M4 Core

%7 Cortex-Ab3 #.>4h, SoC Hib£ER T —4 Cortex-M4 Core /5 MCU., FA1H Yocto-Linux-BSP ¥¢
A53 # bizfT, 1l M4 Core n] PAVENHIB) CPU, AT H#MLE RTOS [ FHATHIIMES . AL
w] AT R AR R A5, R AN e (8 S5 257E M4 Core B 2F8E Linux #4E R G P AT IR Bl . A
TR A G0 G 8 ] (4 191 DA S e[ 2. phyBOARD-Polis _Fizf7EA7.

phyBOARD-Polis H {1 NXP MCUXpresso SDK F1 Zephyr i H % #¢. 4357 {UH#A NXP MCUXpresso
SDK, B4 H il MCUXpresso SDK S HFHZHAEE 2 .

IR EAEAE Zephyr T H ] M4 Core , 5% Zephyr TiH 3CR:

o https://docs.zephyrproject.org/latest /boards/phytec/mimx8mm_ phyboard_ polis/doc/index.html

8.1 FRHuE =1l

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

8.1.1 FRENRED

MCUX SDK PAK i.MX 8M Mini f7- B al AN PHYTEC [y GitHub BRI :
o https://github.com/phytec/mcux-sdk/
e https://github.com/phytec/mcux-sdk-phytec-examples/

1. 81t west #1454k MCUX SDK:

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

LR E— meuxsdk H, HEHPEE meux-sdk F . mcux-sdk-phytec-examples 7% H 5l
T F] meuxsdk HEH . A EMSE <VERSION> 2 mcux-sdk (34> X475, 132 MCUX SDK
JBA . BEAREGHT IR RAS , AT AR 2.13.0.
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https://docs.zephyrproject.org/latest/boards/phytec/mimx8mm_phyboard_polis/doc/index.html
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Ik

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

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

host:~$ python3 -m venv west-env

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

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

2. HR I -

host:~% cd mcuxsdk
host:~/mcuxsdk$ west update

H3k examples-phytec B8 T ra B AE M 7R B, & H T phyBOARD-Polis Flfili4 A 2.13.0 1Y
MCUX,

ERPEIEILE, T MR T EER make/cmake, GNU ARM fiA st T HAERT AEAEA 31 linux

FATHAGZERRTH, Bil40 Ubuntu,

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

J

YiiFes L HAEW A L E M https://developer.arm.com/ 3B, FEARESE SO/ )5, W00 ARMGCC DIR

APPSR, BN, XT3 H R H ARM toolchain 10-2020-g4-major fitAs:

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

8.1.2 miZEH
ik PHYTEC /R, S350 B R

[host:~/mcuxsdk$ source scripts/setenv

)

£ B SN 1 Y (2 NN < ) N D NS (VAR o <sdk-directory> /phytec-mcux-boards/phyboard-
pollux/<example_ category>/<example>/armgcc, £~ 0 13 17 ) N 7E N B A& A A N 00 98 13 1 A4S, 5]
-

[host:~$ ./build release.sh

1

BRIZATAE M4 Core 1) TCM LR PE. S AL armgee HSE R release/ 1o bin SO ALE
U-Boot #1247, ifii.elf SXAFRPAYE Linux Hiz47.

B DRAM _LizdT i, w2 74 build_ddr_release. il

[host:~$ ./build ddr release.sh

i BB CEAE armgee HE TN ddr_release/Ht, bin 4] PAYE U-Boot H1i247, 1fi.elf X4 7] PAYE Linux
HizAT
8.2 i&z1T M4 Core 7=l

HWiFER Pzt M4 Core (R4, #F Linux Ff#iffl Remoteproc PA &FE U-Boot.

THMOAFE R, WEERN T PC LR EE R Zamikff (fa0 Minicom, Tio 5 Tera Term), f-ff
HRCER 115200 PFEA. 8 ANEHRAL. LA MR 1 AMFEiAr (8nl), HAMHETF.
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— H Micro USB M4 1#%#:%] phyBOARD-Polis [ USB ik 1, S MHA ttyUSB %45, —ANT
B A53 &R UART #HE., B—NMTEISEE M4 Core iR UART (4 E

8.2.1 M U-Boot =1TRHI
FLJi ] bootloader U-Boot HZk {4, R PAH bootaux iy :
L. #Ef—ikbeE T BSP §ifg1 SD K
2. FFLE AU .bin U] SD RAYHE—44r X
3. AT EEE L B 3 E 8
4. MRAEREF LR A 2
T4 M4 Core i) TCM Haz 474 4

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

## Starting auxiliary core stack = 0x20020000, pc = 0x000004CD. ..
MTAE DRAM Az A7 [ -

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

u-boot=> dcache flush

u-boot=> bootaux 0x80000000

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

P 7 % 1 B 2R 7E M4 Core B3 UART L.

8.2.2 i&iT Remoteproc # Linux LiE{TRHl

Remoteproc Jg&—AM&EH, ARFELEZITHITA Linux $54i M4 Core . A PAIM#E N TCM 4ikad &, Hnl A
JEEEE IE AT . 21 Remoteproc, FHENEIREM Overlay:

TETF KA /boot H s 4R %R bootenv.txt U, #hN imx8mm-phycore-rpmsg.dtbo :

[overlays:imXSmm-phycore-rpmsg.dtbo

)5 HbrHAE U-Boot H1iifT:

[u-boot=> run prepare mcore

M4 Core H[E fF.elf SCPFRTPAFE /lib/firmware "R 4RH] o ZMEFECE, #HA -

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

ZOMBAF P, M4 Core F7 2511

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

ik

TEFF B B3R FNH) /lib/firmware FEH T3k B NXP Y Yocto 2 meta-imx, ZEAf ] %58 7 MCUX
SDK H CHiRmEEAR, WEMIFERENEZ I AWM /lib/firmvare H,
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8.2.3 {EH J-Link #{Tigik

Segger R{F W] PAM https://www.segger.com/downloads/jlink/#EL. M Segger R{IFH) V7.20a AT LG, 1
] 1.MX 8M Mini ] M4 Core 75FERFERAMY L E SCHE 2] J-Link #¢4:H & : NXP J-Link SCHHT
1i.MX 8M Mini

5 J-Link —if2, GDB 45 & nl Tzt AR il# k. £ phyBOARD-Polis F, JTAG 5|In] PAsL X8 7
JEFERAR VI . WA IA R M PEB-EVAL-01 JF &k, %I ABATIGRA —4> JTAG 0.,

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

B8 J-Link 80, GiFHA

host:~$ JLinkGDBServer -if JTAG -device MIMX8MM6 M4

Connected to target
Waiting for GDB connection...

(1] GDB Flia T, EHA

host:~$ gdb-multiarch firmware.elf

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

Resetting target

(gdb) load

(gdb) monitor go
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