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PD24.1.2 i.MX 8M Plus BSP F

SCRY AT PD24.1.2 .MX 8M Plus BSP Mainline F-Jj}
SCRYZR BSP i}

e PD24.1.2

Yocto Fiif Scarthgap

KAt H Y 2024/06/26

BECHY PD24.1.2 i. MX 8M Plus BSP Mainline F-J}

TRER T H5AFNEHAR BSP:

Compatible BSPs BSP %78l BSP £747HHE BSP K%
BSP-Yocto-Ampliphy-i. MX8MP-PD24.1.2 /NSt 2024/06/26 Syl

AFWHEFESEN BSP WHLEE . HidflRs, HiRur i H phyCORE-i.MX8M Plus Kit [#JiF{4:
. AFMHEEFE A IR IR IFNAZ . wboot 5. RFMEEFE L PC(linux #IERS) LIITH

Eiic o

ik

AR T8 B, A IATTES O L bS5 OHREITRE., 89 BIPA “host:~§” . “target:~$”
o “u-boot=>" JF3k, FFKHYXLE KT R TS PATIOEAFIASL . WRTFRE HIX 54, MR
XL K RN

PHYTEC 5 AL F A 7= mh R A A R SO . (F DA TR — AR AT A
o Yol BT RIS SERATTECE RS ) phyCORE &0k, PARSSHHE BSP. B MMM
W EA T i B A
o BEPETE: AR BORICE AR F AN BE (A -

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

« BSP FJI}: phyCORE ) BSP A% I FMt. nIAELbAL R B anfifgii BSP. [l BHEE. s
WHISMEEEEAR B -
o JFRMBHRE  Afer gl T PHYTEC RIS EZ AR IT AR5 . VM 45 T Eclipse

M Qt Creator WJi¥4H b F45%, EULH T BT a3 19 demo #2)¥ 7k % phyCORE #.0047 Fiz
1To A4 FIHEAE T WM #EASH Linux ubuntu 3 E5EREI T L5 .

o SIS phyCORE ZoOAR M — A5 NER (Excel #3X) o M R WAL BRAR B R (5
TR VA SN B W . X I R N Gt AT 5 A RIS R O T (5

Wi 73X SR I T ORI B2 b, PHYTEC 380G 82457 i 28 5@ 1. B SR FI SR BT . 3 28 SCRY
Hr AR A B IEAT R RR A ORI A SCRY AR W AXE R AT Y hittps:/ /www.phytec.de/produkte/

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

SZEFRITE S

TEFRATHIM T |, ] DA HE T BSP fiids BSP-Yocto-Ampliphy-i. MX8MP-PD24.1.2 #Jf14 Machine
K HXF W Article Numbers (P2 28-5) : [ 171

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

1.1 phyBOARD-Pollux 384

Ponwer-in LISE Power-in fan MIPI-D31 R5-232/RS-485
w3
: xz2 X389 o P4 _ * X286

X6
Expansion
onnector

Reset 51

-
onjorr sz B

53 D24 i B 1 - d K4 e
BootSwitch  *1 | RGpLED X9 X8 x20 Micro SD Card | CAN1  CANZ X5
UsE Debug Ethemetd Ethernetl X24  HDMI ”» Pz USB1/USE2
WSt

& 1: phyBOARD-Pollux Z$EF (i)



https://www.phytec.de/bsp-download/?bsp=BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.2
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CHAPTER 2

FriafE A

iZ phyCORE-i.MX8M Plus Kit 5L E 11 SD . B % phytec-qt6demo-image $if%, T PA
HEZAFERESE. IS T, B0l B eMMC {UEE T U-Boot. #HPAM PHYTEC |2 554 3K
WA BB R . A SRR BSP 8itg b5 5] SD KA KAl jE 8 I & A

AR E AR BR S A SD R el eMMC. g KBV 202 (61 Linux fir47 TR dd JEA7 A B
JFFEN. —MIrikR M PHYTEC B B HHET partup , B A ARSI 28 R GERY AR AR 15 M) 5. 0m]
PAMHEAATT BUTHIARER 7154 Linux partup —JEHISCF o 3§ FIEE partup [ readme ST SRIRBUZ ARG

2.1 THER

phytec-qt6demo-image HifR 1558 8 RGP T M B A WSO, TR IR BIR T 451> VA AR BT 2 9
EHE ARSI TPAN PHYTEC R4 T3 partup Sef 30 20 MR dd #E75e 5 WIC
B

MR BUIR S5 AR AR partup SERSCFE; WIC Hifg:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.
—2/images/ampliphy-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.
—partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-Ampliphy-1i.MX8MP-PD24.1.
—2/images/ampliphy-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.
—wic.xz

ik

FHXF eMMC, FATEWAE partup ZHEE B KA ESE BA R0 KECEM R, FAELLES AEE
EH dd BB, HLRTRAKHIN A i A AT B R G A



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

e

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

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

2.2.1 FKRIERIRE

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

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

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

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

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

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

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

HIF A X ALK, Bl

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

BiAE, SD RELMERIFTAFEA] partup . dd 5 bmap-tools KE AR

2.2.2 {& bmap-tools

RE SD R H A —Fh k£ M bmap-tools . Yocto & Halih WIC Hifg 8] —1 block map 3C{f
(<IMAGENAME>-<MACHINE>.wic.bmap ), & 3CIFHIR T8 WA AL S R e B . bmaptool ELgE L F
Linux ZATHRCZHRF. XFTHET Debian (RS, 7 PAELPA T ard43:

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

L PAT i WIC 8ifgbe 5% SD

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

¥ <your__device> B N Bk B SD RKiX45 PR, FHHARR: S04 <IMAGENAME> - <MACHINE>.wic.bmap
5 WIC B SCH e —ke, PAE bmaptool HITAMFLEHRFTFEEG A, WFLEHFTEEBE

FrisfER 6
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i

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

2.2.3 {#H partup

B partup 2% SD R 1

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

HIPREF <your device> B b2 AR RN AR 4 FK
T partup PE—E U, EHSHH 550k .

o

i resize2fs R4S 1.46.6 R RMAN PC &4 (140 Ubuntu 22.04) JoykkES7E Mickledore DA 8
Y yocto MRAS A7 partup B0 XAE N resize2fs B T ERIAGETM S BN MR A LS. A
FIEE R, 1557 release notes .

ik
partup BA7EER eMMC user I 45 E IR ThaE, FATHRBLE) partup FERF H XD BE#E R U-Boot
AR, X bmaptool T R JLiAse M) — ., ANHT—07 it 2HY .

partup M T HMREE T AR EERH L, BElAEE MMC WEEE45, i LEES A
eMMChboot 43X, FoFEEHHAb 2.

2.2.4 {&H dd
TEHE A SD Ry X E, A AES SD K.

~1§ PHYTEC ;BSP SR BB (SO R4 N *owic), Y —SeA iR g e s (Scrs -
JE4 R *owicxz).

5 A KIEGIER (*vic), WL F s

host:~$ sudo dd if=phytec-qt6demo-image-phyboard-pollux-imx8mp-3?(.rootfs).wic of=/dev/<your device> bs=1M,
—conv=fsync status=progress

WHEEH AR (Fwicxz), HHHAT a4

host:~$ xzcat phytec-qt6demo-image-phyboard-pollux-imx8mp-3?(.rootfs).wic.xz | sudo dd of=/dev/<your device>
— bs=1M conv=fsync status=progress

PRI RS <your_device> By Z HIHk N i & 47K -

S0 conv=~fsync MRAITE dd IR [EZ BB IEAT syne #RAE. XEORETABARRE T S A SD K, i BCA T
EAREATAENATH . S4 status=progress R EIHUEEEFR .

FrisfER 7
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2.3 HEXRB3)
o FEM SD RJEZl, bootmode switch (S3) IR E NN N ALE:

1 2 3 4

o JHA SD -k
o ffif] micro USB Z¥FF & A (X1) it USB HIf EHLIEHE K
o HBTTEAGEHE

FrisfER 8



CHAPTER 3

mi¥ BSP

This section will guide you through the general build process of the i.MX 8M Plus BSP using Yocto and
the phyLinux script. For more information about our meta-layer or Yocto in general visit: Yocto Reference
Manual (scarthgap).

3.1 EXiRE

If you have never created a Phytec BSP with Yocto on your computer, you should take a closer look at the
chapter BSP Workspace Installation in the Yocto Reference Manual (scarthgap).

3.2 & BSP
REL BSP AW =, BT ANIRATAY FE T TH R 2525089 BSP §iff: BSP-Yocto-IMXSMP ; fEL A DA
il Yocto N3k BSP TREH4wi%. WIRGAEZEXS BSP #:fr50, #E e —fh.

phyLinux JI7Z{# ] python &S %WE, &— M T4 PHYTEC Yocto BSP TRy E AL T H, #ERIH e
M - F BSP.

o AUE—ASETIIH SCFE, PRI phyLinux A4S, FHECT B4R 248 n] A TRCR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

)

HAVEE A2 E 3o, phyLinux 1456205 B Y 5 FFER TAEH 5. M— A B2 E 5
TF A phyLinux & 7p=4: 454,

e =47 phyLinux:



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

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

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

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

o WATPLEE A ST SRE AL I LA R

host:~/yocto$ DISTRO=ampliphy-xwayland MACHINE=phyboard-pollux-imx8mp-3 ./phyLinux init -p imx8mp -r,
—BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.2

FERAT init 45, phyLinux FFTHI—SEH BRG], B0, ERATHER git HPEE. HEn) SOC M
BSP A, VARG SRR T R — 2 A B R

3.2.1 Fia¥ae
o & E Shell FRIEASE:

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

Ik
TERFRFTIF B T 9030 shell BF, #PeR B eimix—H 5.

o MEIA TAEHREAH N build/,

o FIUFERESCM, FEIERZ GPU M VPU Zgbfl SCOFAVFATE . 8 i IBOH R B 4T R 52 1
BLERAE, MR R

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

# Uncomment to accept NXP EULA

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

o SIFEREHERG:

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

il

XA, FATRBAINTB/ N IEEFEAL R phytec-headless-image JHif, NEH —
Pl b LA

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

‘i BSP 10
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F—RI IS REAE IR Intel Core 17 AEPRER ERATTE 40 205h. J5 LM HERRE G AU G i ™
BT, RAFE 3 o,

3.2.2 BSP &%

JirA i Bitbake A2 R BE G HRIAE ~/yocto/build/deploy*/images/<machine> . fI41IPA T 413/2 phyboard-
pollux-imx8mp-3 machine A= i§f fFA S0

o u-boot.bin: %{i¥J5/#) U-boot bootloader — il 3. ANEFZ 5 H ) bootloader!
o oftree: BRIANAZIEL AT

o u-boot-spl.bin: —ZFRFMELE (SPL)

e bl31-imx8mp.bin: ARM W] {5 [FH {4 3 H| o

e Ipddr4_ pmu_ train_ 1d_ dmem_ 202006.bin, Ipddr4_ pmu_ train_ 1d__imem_ 202006.bin,
Ipddr4__pmu__train_ 2d__ dmem_ 202006.bin, lpddr4__pmu__train_ 2d__ imem_ 202006.bin:
DDR PHY [&{f45i%

o Image: Linux W%

o Image.config: 1% config ({4

o imx8mp-phyboard-pollux-rdk*.dtb: M 1
o phytec-qt6demo-image*.tar.gz: H 3 {FR %50

o phytec-qt6demo-image*.wic.xz: SD R4

%% BSP 11
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CHAPTER 4

LRBERSE

BT RSO —ECE R M, RIRCRRCE L T TFTP k448 Irf B s (an bars)) &Rukse il
FNERINW) fsrv/titp Bk WEREEAHITIRE, EREBRBEEICEREGNH . A XufikE TFTP
RSE#8AN H FULE , 52 0 Setup Network Host

4.1 FEHERXFX (S3)

Ty
FELEEIT IR : 1552.2

% phyBOARD-Pollux HA7— 4~ (EHIRRLE) JF5%, FOADUASTT MG, T 1648 phyCORE-iMX
8M Plus EMAM BN

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

ON | ON
12 3 4 1 2 3 4

& 4: USB K 5: SD -k F 6: A

4.2 1% eMMC

FM eMMC JE3, EFE BSP # C IEMBe S 5] eMMC, H:H.bootmode switch (53) #%&E > eMMC,

o

% eMMC Ml SD F Ehess THIR (582—80 MBI, {1 boot 4+ XEy UUID dL2AHFEIK. FrPA
WM emme JFEINS, PER—EBRE SD REEINAAE, XLRPEAFHERER, H Linux 2R
UUID k#8530 X

[target:~$ blkid }

Al PAEAT iR & R RSB AFE X PR T2 B2 F5 M. Q1R mmcblk2pl 1 mmeblklpl HAAHA
i) UUID, W5 ARG IER S .

RERBRIERG 14
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4.2.1 hMEIES eMMC

i.MX 8M Plus FF &M HA UKW iEESR, W DAEE 237508 . SR IER & AL, A0 IP ek E
>k 192.168.3.10, MRS N 255.255.255.0, I HEEHE ENIFE TFTP 4. #i%skE, eMMC #45FI
SD R44r2Ml. L, FTPAE R Yocto A WIC Bif% (<name>.wic ) HiEEEE ] eMMC. %5154
¥ bootloader. WA, AR . WH overlay FIFR LIRS .

EFARE U-Boot hifiidMEI%EES eMMC
XS A TR TR TR SR 3 X 45 B B e MMC,

45257
TR S AR B R EVLZ B M4 IEE ! Setup Network Host

I
A BRBAEBHR SRV 1.28GB AL, A2 Bootloader W] A RAM ZS[AIA IR

o MRIEAEA

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

o I R ZRE I B BN B E A

-

u-boot=> dhcp ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic
BOOTP broadcast 1

DHCP client bound to address 192.168.3.11 (101 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic'.

Load address: 0x40480000

Loading: ###H#H#H##HHHHHHHHHHHHHHHHHHHHH
AR R
HHPHR RS HIHR SRR AR RSB H RIS}
HHAHHER
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

o FERE A eMMC:

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

RRRERG 15
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EFERE Linux REGEPEITMERS eMMC
B LAETE ARG R B eMMC,

S
FHEAER & AR EHLZ BIRGRIZ R | Setup Network Host

LA i, il ad 2R R4 R B AR BRI E R - dmap LR EIZOHIFE A eMMC:

target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.* /tmp,
—&& bmaptool copy /tmp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /dev/mmcblk2

£ Linux EH LB IREIRES eMMC
AIDAMERAY Linux B EXRSBEE S H] eMMC. FIZH—FE, B2 T ElER— 2 BRI 8.

I
R BARUE B A A B R A EALZ [RIPIAEIE R ! Setup Network Host

R LB SRS

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

L4 ssh AT bmaptool iy -KFBER A IE T A MK eMMC:

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

4.2.2 #iz1TH) U-Boot i iTHEIRE eMMC U-Boot 8%
A PAFE U-Boot T #H U-Boot 4518 imx-boot, eMMC _|[#) U-Boot FEEL{ii T eMMC [#) user X .

I
i BARIE B ISR A EALZ R AEIE R ! Setup Network Host

i tftp FFELENEE RAM 1, SRIF5A eMMC:

u-boot=> dhcp ${loadaddr} imx-boot

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc dev 2

u-boot=> mmc write ${loadaddr} 0x40 ${nblk}

77N

TR ER R MR, AN 512 TR, SRS R DARBUHR. SoC Y IER(E.

RRRERG 16
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4.2.3 M USB XBEHRIEZIEE eMMC
EF A LET U-Boot M\ USB IEE eMMC

ik
£ U-Boot BB T J7 1 USB-A s R EESEAL AL -

IV
A ROAE SR SR/ IVINT 1.28GB AL, A4 Bootloader H] i) RAM ZS[AIA IR

X LA TR R R AT S USB #4588 eMMC, Kfboolmode switch (53) BRE>k SD KHAHA SD k. 4
TR EHIF#EA U-Boot ¥5E. RFCAAE T AR SR WIC S50 L &L4d AT &Mk USB #2171,

FHBRM USB A nzs RAM

u-boot=> usb start
starting USB...
USBO: USB EHCI 1.00
scanning bus @ for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic
497444864 bytes read in 31577 ms (15 MiB/s)

e E A eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

EIE1THY Linux R4 M USB 1%E eMMC

IR S BR RN A E Linux R4E A USB KB RAHRS eMMC. HFE—MUFEAE USB
o B se G I — A 5] i) WIC 4515 . (fldn: phytec-qt6demo-image-phyboard-pollux-imx8mp-
3.rootfs.wic.xz) . Hfbootmode switch (53) %EH SD F.

o A U -

-

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

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

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

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

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

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

[ 61.665969] sda: sdal

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

target:~$ mount /dev/sdal /mnt

RRRERG 17



i.MX 8M Plus BSP Manual PD24.1.2 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

o BEER A USB L BRI BRSO

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

o ¥851% 5 A phyCORE-i.MX 8M Plus eMMC (Jo4r X MMC #45 2) -

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

o MRMEAN, BRI EMATPAMN eMMC JH3] .

415525
FEMZ |, BEFEER:bootmode switch (S3) Ft'EH eMMC,

4.2.4 M) SD RI%E eMMC

RPEESA T 2%, Gl ASDR eMMC. Shilt, BEHFE—MuT SD K BB (xowic ). BT
B SCIFRH 2R, FREAE SD REIES =0 X BAIEH 0 Kl A SD K, 152 W, Resizing ext)
Root Filesystem

8%, i partup U585 SD £, #Getting Started FRTR . ZAEATH SD RH A .

EFAZBRE uboot IMFPRET SD RIS eMMC

TS
BB BRESR S R/IVINT 1.28GB WAL, P2A Bootloader AT RAM ZS[a] A R«

o R HNEGRESE SD R, el EXT4 X5 =40 K. K WIC §ifg (140 phytec-
qt6demo-image.rootfs.wic) & Hl5i% X .

o HBfbootmode switch (S3) W& N SD KIFHHA SD k.
o FIHFRLIEF#EA U-Boot.
o InEER:

(u-boot=> mmc dev 1

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic
reading

911842304 bytes read in 39253 ms (22.2 MiB/s)

L

o FE4H] mme R YHFE] eMMC:
(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 BEARATAE SD 1) WIC 5514 (flin phytec-qt6demo-image.roots.wic) $EEZ| eMMC, XF-4F-K#E(T
AR, ¥ imx-boot. Image. dtb. dtbo FIMR ARG E #F] eMMC,

REKRERG 18
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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 KMHIEH K bootmode switch (S3) B H eMMC,

HEF AR linux IR HET SD FIFE eMMC
G PATE Linux REEHEEE eMMC., ARG E—4 partup fEfRAF(E SD K L WIC Fiff.
o KAAE SD R EARAFH) partup Ak WIC Sufg 3t

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

o ] partup #5555 A phyCORE-i.MX 8M Plus 1) eMMC (MMC %% 2 A IXFEFRE)

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

(] partup BEE R RS AT ATE I eMMC &R ATRA R, Al H ShREE D KR/,

/iE
735k, WATPAEH] bmaptool T.H.:

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

Ki%‘\ &, TEGEA] bmaptool BEEIS, MILIFRLGSKIHAXMM eMMC KA H .

o TESEMBAG, EBRITEBRATAN eMMC JH3],

o

T H, EEER:bootmode switch (S3) FiE R eMMC,

4.3 RAUC

BSP % #; RAUC (Robust Auto-Update Controller) . "B PHI% & B9 #1372, XUFEEH Linux N
. WRAMWHR RS, PHYTEC O 85 T — G EL TN, NHUTERAIR BSP 458 RAUC:
L-1006e.A6 RAUC ¥ # 5% ST
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CHAPTER D

&

51 FHFEES

A THE bootloader HIHATI LG4 FESS, FERCE LW . FEFRFENL L, A2l E
TFTP. NFS fil DHCP iR%. BEiAKMETaRR TR :

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

5.1.1 TFTP RHBixE
o B, QEAHSRAEE TETP SO

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

o RJEAHER) BSP SilB SR BRI H S, I ER other BT thtp F s i By SCPF A BEIUR
B, 3 MR TR MTT A5 1) X 2830

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

o TETREEREAAN 8 L E AN S TP Huhk, PHYTEC FF&MU7EHA TP Hotik 2 192.168.3.11. T DA
B FHLHEHE R 192.168.3.10, TS K 255.255.255.0

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

Ff <network-interface> Fr4 1% 3 B - A M) N 2535 11 . Z80] DAE 3 AN 48 G W 45 4% 1 0k s R Bir g mlf
T 4542 1 o

o REIRERMAET AT AE:

[inet 192.168.3.10/24 brd 192.168.3.255 ]

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

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

« Xf TFTP_DIRECTORY & E A% TFTP R454siR H k&

o ¥4 TFTP_ADDRESS # 8 TFTP R4 WWrey FHlhE (%84 0.0.0.0:69 PAYSWT 69 ¥ 1 b ira

IP),
o BE TFTP_OPTIONS, PANfiy4fuk nl e B ) e il

[host:~$ man tftpd

o HUHTE B S5 AR T Bl B B

[host:~$ sudo service tftpd-hpa restart

)

DUAERFTT A VAR W0 3 111 B B G5 0L AT O T EAETF KAz T TETP AR5 A N [0 A7 M 4%

ERE. TFTP RS540 TP Mok Vs N 192.168.3.10, RS 255.255.255.0.

NFS fR52¥RE
o B4~ NFS Hx:

[host:~$ sudo mkdir /srv/nfs

)

o NFS fz 55 % SO SE 2 AR BRI, DA E R 24 linux AT, FATAFTB S /7ete/exports
, FERFBRATRRSCIE R G IR M 2% FEX AR BISCOE, B H SR e Lk 192.168.3.10

[ IP it B o RIS HUIE R EARYE AR D0 HEA T IR 4 -

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

o IFE NFS R5548 75 B FRIEHL /etc/exportfs 3L

[host:~$ sudo exportfs -ra

DHCP R38R E

o BIZEBYNEE /etc/kea/kea-dhcp4.conf 34 DA TP MBI, R <network-interface> 4 k4 3 ¥

2 S AmNDA i &

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

T
"valid-lifetime": 28800,
"subnet4": [{
nidt: 1 ,
(BEFT)
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(B2 1TT)
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool™: "192.168.3.1 - 192.168.3.255" }
I
H
}
}

L

e

TER) T Mg /NGy, RN ATRE S AL A Bl EUR . b T %4 L, EMEHAFER M, JfEad
interfaces [t B kTS E1Z M 45

o IfE DHCP R4 FEEH L /etc/kea/kea-dhcp4. conf f4::

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

M EE/EE AU, AR kea-dhepd Bt B H 5 2 B9 2532 0 R AL TG 8IIRAS, kea-dhepd-server R J0iE
gl FILEFARAE R 5 B8l s 3 E S 1% systemd 55 .
5.2 NMER™ENPE

M4 R E BRI TRTP I BRI i, JES NFS IIERARSCPERSE. fH bootloader M5
SN R A

5.2.1 #XH LHERABBHHHER
o FFNBGE BN titp Hfrh:

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

o WA BIEI Y e F

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

o TPk other MR} tftp H SR BYITA SCUFRABEPUR , 5 WPREICIRMIT B AR EAT:

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

o FHRSCIFRGRERIER NFS H %

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

ik
THHOREE sudo JATANS, PABREAIRSCR R GE b ORI BT @A R -
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5.2.2 NFEBREEN
IR AURENE] U-boot, HE(EREBEE 2,
. TG, BT

[u-boot=> run netboot

5.3 £ UUU TH

NXP W88 %3 TH (UUU-Tool) j&—3kAfE BN Lz gk, AT SDP (47 FE L) T AR
#3547 bootloader. A FEEEANME B, H 11 https://github.com/nxp-imx/mfgtools B, F#k B 7 UUU
THICR.

5.3.1 fff UUU THMEE
o PH#IR hitps://github.com/nxp-imx/mfgtools#linux [ H AT 8EAE .

o WEREEMNIRAID S UUU, SR HIRINE] PATH
XA~ BASH g4 22 s UUU S0nE] PATH Ho BURAAN, R ATAINE] ~/ . bashre 1,

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

o RHE udev BN (¥F uuu -udev HFHTELHUEHA)

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

5.3.2 FEHEK

MEATE RS %8 T 2 imx-boot, o{E M EH) Yocto ik H &+ 1Y build/deploy/images/phyboard-pollux-
imx8mp-3/ FEE. BT wic BB 5T eMMC, #RiA7FHEE phytec-qt6édemo-image-phyboard-pollux-
imx8mp-3.rootfs.wic

5.3.3 FARESZ

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

5.3.4 &iT UUU T EBEBzh bootloader
PATHZETT AR L H

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

T MBI — PR (X 1) A2 R HEh H Ak

ik

UUU T HME MBS B4~ fastboot. WIRGA I E, 7 U-Boot #2845 F{#if] setenv
bootemd mfg (EHMFFEEAR & bootemd  mfg, {HRIEHE, U AMRFRMHEH UUU THB30E, ZRIAR
BiAR RS ing, saveenv B G AL WHREAK A EEL U-boot B4, NFHFEW L U-Boot
.
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5.3.5 i&iT UUU I B U-boot RIS E eMMC

e

UUU % U-boot kil A eMMC BOOT (fif {4) & 2h 4 X J5, & 7 eMMC ' & &
BOOT_PARTITION_ENABLE. X % —A~ 1@, K hFEATAE bootloader ff17-# eMMC [¥)
USER 43X, WHEEE A BmE S U-boot [f.wic 858 M A2 BOOT PARTITION ENABLE (i,
B SRR LAT FIRAEAE BOOT 43X Hf# U-boot, 5 THE U-Boot Hfifyeith i) 8, 31

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

or check Disable booting from eMMC boot partitions from Linux.
XFfE bootloader BIREWHEE ] eMMC [ BOOT 431X, {H¥E S5 H AN 24 fili i !

fEfi ] partup THA .partup fitf7 eMMC LG HF, EdfBAI TR, X2 partup KIILH,
fi L E i AL .

PATHEETT At B :

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

5.3.6 @it UUU T EE wic FEIRBEE eMMC
PATHGIT AR AL

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

5.4 JMITYmiFHES

AT, FRATEHR A ] Yocto Project HIFOL T ik U-Boot #i1 Linux kernel, U-Boot, Linux
kernel DAJHAMPERSH git GEEARAT AERRATH Git fssar B3RE, Huhbh git://git.phytec.de.

ik

BRI A FI7 A/ 5525 1 git B, #SRTAROT HTTP 5% HTTPS (Bl40: it clone hitps://github.
com /phytec/u-boot-phytec.git )

5.4.1 Git gF
o I U-Boot 3%

[https://github.com/phytec/u-boot-phytec.git

o A1 U-Boot J£T u-boot-phytec FUSIN T —LERF(FAH AN T o
o fHfHI Linux WEGE:
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[https://github.com/phytec/linux-phytec.git

o FRATHY i.MX 8M Plus N2 ET linux-phytec Ni%.
B AR O AR Y u-boot Fl kernel FRASXT R git (31 tag #5%:, 1HAH N BSP JE 4%k

{recipes-kernel/linux/linux-phytec_*.bb }

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

5.4.2 3XEn SDK
TR DAYE AL R SDK i 1L, s fili Yocto 4k i SDK:
o %3hF| Yocto i) build H:

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

TE I R% )5, SDK 223 Al f#4EAE build/deploy*/sdk,

5.4.3 &% SDK
o BEIEHHRIFLRHT 2% SDK:

host:~$ chmod +x phytec-ampliphy-xwayland-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-
—toolchain-5.0.1.sh

host:~$ ./phytec-ampliphy-xwayland-glibc-x86_64-phytec-qt6demo-image-cortexa53-crypto-toolchain-5.0.1.
—sh

Enter target directory for SDK (default: /opt/ampliphy-xwayland/5.0.1):

You are about to install the SDK to "/opt/ampliphy-xwayland/5.0.1". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

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

5.4.4 {§f SDK
A FE THAEH Sk source environment-setup SCRFIIRAIER shell 22 AR5 -

[host:~$ source /opt/ampliphy-xwayland/5.0.1/environment-setup-cortexa53-crypto-phytec-linux

5.4.5 RHABIA

M7 %3 Linux kernel #l U-Boot 5% FALZEH —LLAAMY TR . XT Ubuntu, 0] PAREHIDAR fiy 9424
el

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

5.5 BJ%Ri¥ U-Boot

5.5.1 FREURAES
« 3RIX U-Boot YL
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[host:~$ git clone https://github.com/phytec/u-boot-phytec.git

« BORBUEHHIY U-Boot tag, i RARIANN release notes, AIAFEIXHLILF]: release notes
o BLRRASHH I “Ftag™* FRA v2024.01-phy4
o HEHNITMN U-Boot tag:

host:~$ cd ~/u-boot-phytec/
host:~/u-boot-phytec$ git fetch --all --tags
host:~/u-boot-phytec$ git checkout tags/v2024.01-phy4

=

BB IR -

p
host:~/u-boot-phytec$ source /opt/ampliphy-xwayland/5.0.1/environment-setup-cortexa53-crypto-phytec-
—linux

5.5.2 FRERFTAREY =& Gl 30 HF

4% bootloader, 7 BHFESCPEA HIEISHY u-boot-phytec FiFkH T, JEHHTE A PIER mkimage
ES

o ARM Trusted firmware JERISCHE (mkimage T 23754530 bl31.bin ): bl31-imx8mp.bin
« OPTEE #if%# (WJi%[Y): tee.bin

« DDR firmware files ( mkimage I B FF & # 3 Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4__dmem_ 1d_ *.bin, Ipddr4__dmem_ 2d_ *.bin, Ipddr4_imem_ 1d_ *.bin,
lpddr4 imem 2d_*.bin

WEREE LM Yocto 4 T3 ATHY BSP, SR AE yocto TAEH % H2KHL bl31-imx8mp.bin, tee.bin I
Ipddr4_*.bin: BSP Images

o E R A X BT 2 3¢ 4 https://download.phytec.de/Software /Linux/BSP-Yocto-i. MX8MP/
BSP-Yocto- Ampliphy-i. MX8MP-PD24.1.2 /images/ampliphy-xwayland /phyboard- pollux-imx8mp-3/

o
A PRISE fn & TR IS, AR mkimage tool Ff%

5.5.3 %giF bootloader
o g% flash.bin (imx-boot):

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

5.5.4 % bootloader IEBIIRIEEZ L
flash.bin ORI PATE u-boot-phytec/ HE F4RE], BLEW LAMEI RS S . 50048 0t FRe (0 (R k-

SoC User "X {EFEE Boot X EEE eMMC iZ&E
iMX 8M Plus 32 kiB 0 kiB /dev/mmcblk2

B, 55 SD R
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[host:~/u-boot-phytec$ sudo dd if=flash.bin of=/dev/sd[x] bs=1024 seek=32 conv=sync

77N

TR A AR BSP Yocto LM, HAKM WA (EHEXFE Yocto 42 H#"BOOTLOADER _SEEK”
FI"BOOTLOADER_SEEK EMMC” HifsH,

5.5.5 EFAHBETERNHEX/I\EIF U-Boot

R RS ) EEPROM H R (HE B IR S E KM TSR A5, AT PABIE— - BA R E RAM K/
flash.bin, {HEJIVIRRIFA TR ALES IEHiK) EEPROM %df.

Fe AP BRI U-boot YRS, FHYJHF] Build U-Boot &5 B4} 3 .
Edit the file configs/phycore-imx8mp_defconfig:

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

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

SEFEIEHIY RAM JOI, B85 R0 LG 0ARPE—50, BOBVERER RAM JONOTT. (RAFENR, B
W Build U-Bool T RIRIAS HATHRAE

5.5.6 RiIFZEET RAM X/MS5iHZ%ER) U-Boot

M PD23.1.0 NXP 5 PD24.1.2 Mainline RAT 4G, PCB 4 1549.3 MRASHIRZ. OB M A phyCORE-
i.MX 8M Plus SoM 3Z#f 2GHz WAFHS . X ERAE LRI B B ahEH , (BT AFshE e EE .

Edit the file configs/phycore-imx8mp_ defconfig. The fixed RAM size with 2GHz timings will be used:

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

# CONFIG PHYCORE IMX8MP _RAM SIZE 1GB=y

# CONFIG PHYCORE IMX8MP RAM SIZE 2GB=y

# CONFIG PHYCORE IMX8MP RAM SIZE 4GB=y
CONFIG_PHYCORE_IMX8MP_RAM FREQ FIX=y
CONFIG_PHYCORE_IMX8MP_USE 2GHZ RAM TIMINGS=y

(ERAFESUR , IR Build U-Boot IR i1 RHIE

5.5.7 fRiFEER RAM #i3=H) U-Boot

M PD24.1.2 Mainline R4 # PD24.1.0 NXP 445, U-Boot nJAZRIFM HEE RAM 4K, RAM K
/NE AR EEPROM 1L

Edit the file configs/phycore-imx8mp__defconfig. The RAM size from EEPROM with fixed frequency will
be used:

CONFIG TARGET PHYCORE IMX8MP=y
CONFIG_PHYCORE_IMX8MP_RAM FREQ FIX=y

# CONFIG PHYCORE IMX8MP USE 2GHZ RAM TIMINGS=y
# CONFIG PHYCORE IMX8MP USE 1 5GHZ RAM TIMINGS=y

TEPRAFE MR, #5288 Build U-Boot "l N i PRIRAE .
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5.6 BMEIFAE

5.6.1 ELERIED
o f#ifIAY linux-phytec 433 7] PATE release notes F13E 2|
o WRAFTHRRIAREFR N v6.6.21-phyl
o Check out £ linux-phytec FR%%::

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

host:~/linux-phytec$ git fetch --all --tags
host:~/linux-phytec$ git checkout tags/v6.6.21-phyl

N THRAHEY, SRR — A 5

[host:~/linux-phytec$ git switch --create <new-branch>

. YGRS

{host:~/linux-phytec$ source /opt/ampliphy-xwayland/5.0.1/environment-setup-cortexa53-crypto-phytec-
— linux

5.6.2 YmiFME
o JiF Linux Ni%:

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

o LRNERL, N2 NFS Hg:

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

o BHBET]PAFE ~/linux-phytec/arch/arm64/boot /Image % 3|

o dtb AW PAYE ~/linux-phytec/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dtb #;
El

o B (EH) MIFBAWA -overlay SCfF, RFHEtT

[host:~/linux-phytec$ make dtbs

ik
AR AGE E LA i3 e -

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

HPREHETHLRSE LZA T “libyami-dev” 1

[host:~$ sudo apt install libyaml-dev ]
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5.6.3 BAELEHE SD |
W% S module FIXS R B 8 bl ST RARI AR T A il B 2 Hi ki SD Rk

host:~/linux-phytec$ cp arch/arm64/boot/Image /path/to/sdcard/boot/

host:~/linux-phytec$ cp arch/armé4/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dtb /path/to/sdcard/boot/
—oftree

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

5.7 3XEl BSP F A& HhR&
5.7.1 XMFi release BIFAPIRA

iX 48 release manifest CFE A TiEE8T A Yocto BSP B E A . EAIIASHE phyLinux £ R TR,
T TR, WA DA G TR 58 i B

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.2 ]

A (L4 BSP, FITHRER 44 (BSP-Yocto-Ampliphy-i MXSMP-PD24.1.2 ) [t HiF 44
WIHETF I, RERLSCHESE FRAT repo sync 45 MAATTHY Git G P A cHTAg i :

[host:~$ repo sync ]

5.7.2 ENBAHEABIFAPERE

RIRE A7 AR B FF & AR ] DA X A =0 ) A TA R 6 s, IFEHR— A i A (BSP-Yocto-
Ampliphy-i. MXSMP-PD24.1.2 ) ffj PDXX.Y $CFHESmfiA, 5L .y 458

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

5.8 ZKENEHAY Upstream z#F

FATE— A Yocto 4 ¥ (A2 NXP k14ilY) B manifest, fth{di | upstream % Linux il U-Boot, i%
] DA SR BB i) upstream kernel /U-Boot,

#:
master 4337 ) manifest Mt T HHIF LIRS BRFSHB-—L bug. FATSEMBERE master 4337,

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

5.9 #&3\{t SD REELARL ITiEE SD F#EITHER

B E—1Y SD R F S SR A TR S R TT A R I AT 55 o AT A0 e SR LR B
REBGBHI/ N TERGAR) root 7» KRR AR, B SD RIATHT, WROUFRETHEY R aE
— AN X AL R T T PARS AL SD Ko SR BAYITIA R M Gparted.
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5.9.1 Gparted
o FRHEL GParted:

[host:~$ sudo apt install gparted

o X SD Rl A EHIHF PRI B4 55

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

o HIZEIE SD R4rIX.
o JH3h GParted:

[host:~$ sudo gparted

J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

unallocated [unallocated 4.00 MiB - -
Jdev/sde fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB boot, lba
/dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [ unallocated 2.81GiB = =

0 operations pending

T RAR I RE

o

i resize2fs A 1.46.6 KHERAR PC R4 (40 Ubuntu 22.04) JL¥EREETE Mickledore DA K TH
I yocto HRAS_FAIEY partup B . XA B A resize2fs il T EIAEIUMN - F UV MRS F
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KEMELR, BSR KRN .

o TEA AR TR AP SD Rt

o MeFE extd MR SR

GParted Edit View Device Partition

Jdev/sde2
848.81 MiB

unallocated [unallocated
Jdev/sde1 fat16 boot
Jdev/sde2 ext4 root
unallocated [unallocated

0 operations pending

J/dev/sde - GParted

Help

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

unallocated
2.81GiB

40.13 MiB
848.81 MiB

/dev/sde (3.71GiB)

24.87 MiB bootk, lba
0.00B

FE

32


https://e2fsprogs.sourceforge.net/e2fsprogs-release.html#1.47.0

i.MX 8M Plus BSP Manual PD24.1.2 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

Resize/Move [dev/sde2

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

Align to:

o BERTDMRIETS 2 S sl T2 i A KV

Resize/Move [dev/sde2

Minimum size: 849 MiB Maximum size: 3727 MiB
Free space preceding (MiB): o +
New size (MiB):

Free space following (MiB):

Align to:

>| Resize/Move

o it “Change Size” AN RIHIA
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J/dev/sde - GParted
Partition Help

«

GParted Edit View Device

]
unallocated [ unallocated

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

Jdev/sde2
3.64 GiB

4.00 MiB —_
65.00 MiB 40.13 MiB
3.64 GiB 848.81 MiB

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

1 operation pending

o BINHEREN, RSO,

(3.71GiB)

Jdev/sde

24.87 MiB bootk, lba
2.81GiB

o PUAEGER] DAEERAR 2> X HF-4 4 phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz 514

SHE . SNETREHEE

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

host:~$ umount /mnt

BEE=EITER
o FEA EARTRR B SD Ristar

FE
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J/dev/sde - GParted

GParted Edit View Device Partition Help

]

Jdev/sde2
848.81 MiB

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

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

0 operations pending

o EFEHORAR BN, A5 R New”:

Jdev/sde (3.71GiB)

unallocated
2.81GiB

40.13 MiB 24.87 MiB bootk, lba
848.81 MiB 0.00B

Create new Partition

Minimum size: 1 MiB
Free space preceding (MiB): 0 +
Newsize (MiB): 2878

Free space following (MiB):

Align to:

. ):—%';iE‘”Add”

Maximum size: 2878 MiB

Create as: Primary Partition
Partition name:
File system: ext4

Label:

Cancel

FE
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0 O - 0 L1
- D = D
5] /d d B
Jdev/sde2 New Partition #1
848.81 MiB 2.81GiB
D B B B D D
P 0 & 5
[ D 0

o FREREOATHINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

o IRAESS ] DAEE R HT I 4 X BN phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz 55
BA B Hrb, RE PR HIZEE

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /mnt/ ; sync
host:~$ umount /mnt
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CHAPTER 6

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

W%ﬁiﬁ%ﬁég W) — N AEFR IR TR MBS AR n] PATE devicetree.org [RIRESAR
JEDNTTE %2

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

6.2.1 REMER
o Module.dtsi - LSRG LHAEZ DR ERESS, Flan PMIC fil RAM.
e Board.dts - £14 module dtsi 3. M SoC i.MX 8M Plus 5| s FHAE M % 45t S e dts

Fre
o Overlay.dtso - FRIFAZ OB FRIEERE: (0 SPI [Nf£s PEB-AV-10) W15 50E S H /55 H—2L
g,

JE Linux N HEFET, BAT89 i.MX 8 & B4 ] PATE arch/arm64/boot/dts/freescale/ %3,

6.2.2 iE&# Overlay

W Overlay J& 1T ATE S B IHG F B 4 B A BE A R B . N T2 BT AR B8 (4R . X LR RS Hh iy
include, overlay 3 id 7 35 i 7 kA% overlay 1R DAMR 5 52 bR T 2 B Al 58 24 M o 48 B 18 A5 A IR
o WM Overlay 5 AT Linux PYAZ G2 A R HE A8 25 34 SC1— S JOE T34 9% arch/arm64/boot/dts/

freescale/ H1,
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phyboard-pollux-imx8mp-3.conf 1] fi{) overlay {44 :
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CHAPTER [

Halshi%

B AP AR PHYTEC #9 phyCORE-1.MX 8M Plus BSP SZHFHIF A MFIAZ o, 11517 our BSP
WL, HAE T B BN ) BSP AR, fEiX B, &R PAYE"Hardware Article Number” 31 W48 2| g %
FER9mE{:, IAE"Machine Name” " B#H Y. B 0A% H 8 31 1E A ) ”Machine Name”,

jﬂTFjW(,?FMﬁFE’JT’E)ﬂ P, Linux WAL T —DIGWRYEPERM, BPE SR A ) LR 0 )2
BSP (Mg i tl) SRnTREHI R D REREA TREHAL . 214 58 T AR ER 1 RE SRR, R 11 i
ﬂ%ﬁ%%ﬁ%ﬂ*ﬁﬂﬁ ‘?EMSE’J}?ZJJ@FH?%E’JW‘?ﬁﬁ%TU\TVﬂﬁﬁﬁ%ﬁ@qjﬂ’]m%’rﬁ (DT) ks, %

K arch/armé64/boot/dts/freescale/*.dts ,

s b, R R Linux WAZEREZ R —, JUHUETE ARM 38k, B2 o KR 42 AN
RGPt F (SoC) o FEANTF R ARIWE - AE B A5 B ( T) iR, Mo TSR . BERRE—A Sl
b e BRI ik H e (Device Tree Blob, DTB) (2. device tree) .

WP PHYTEC i.MX 8M Plus BSP Sl sr, PA T #A1M 1 MX 8 BSP Seasfie .

PANER A T 1 MX 8 V-G SRR S B B RGTIK AR 7 . % ] AR I SR SR AT
il

7.1 i.MX 8M Plus 5|HHIEH

% 1.MX 8M Plus Soc W& FZ ML H o N T AESRRF ORI RENE Y [ IR0 B )OS R (R AR R G lAS
VP2 iMX 8M Plus 5| AZ B 4 218 ARG S TiiE. RAEAAEVIZ WTRERY S 2 I M4l er, (L
THPFRRE, A —E BRI A G RAR AR 10 Hfy. XA 10 LRI OPkE, PO 3
BUS T REZ WY 37 5

HZHE NN NXP 1 MX 8M Plus Z2%5FF, DRI KFFE 5 RS BE I E 2 fH R .

10 SLAMIECE, WA (muxing) , RAERAR 58 M. WKEhHET pinctrl-single S AR AT A
fslpins, FHUEATSI A HCE

PAF R imx8mp-phyboard-pollux-rdk.dts H# UART1 %4005 | IS R~ B6

pinctrl uartl: uartlgrp {
fsl,pins = <
(Z:Fm)
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(#E)
MX8MP_IOMUXC_UART1 RXD UART1 DCE_RX 0x140
MX8MP_TOMUXC UART1 TXD UART1 DCE TX 0x140

I3

FRFERIEE 34> MXSMP IOMUXC UART1 RXD UART1 DCE RX 8 TEIH (FEXAE T2
UART1_RXD). FEfFHA5 %% (UART1_DCE_RX) @i%5| MFTEME HW. 5 s a1
ANUERIE) & T HIBIRARRR, Blan, N R SIS . AR T, NI B AEE T

UART1 3|l & H ) 3% 85 #: https://github.com/phytec/linux-phytec/blob/v6.6.21-phyl/arch /arm64/
boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L387

7.2 RS232/RS485

phyCORE-i.MX 8M Plus % #i#:%£ 4 4~ UART PG, 7 phyBOARD-Pollux |, UART1 (&= 1) 1
UART4 () TTL HP-{5 -4 % 8% Silicon Labs CP2105 UART %] USB #£#t IC. X4~ USB {52 it
Micro-USB #4448 X1 #ithi. UART3 T X6 (P J@iE4Y), b TTL P55 . UART2 E#E A2 h
Wl K g 1C, Al4L3k RS-232 5 RS-485, RS-232 Fl RS-485 {F 5 (i TS X2 o LWL E T 41
Bk TP fIJP, 5ERL. EEZER, 157“‘%&3] phyCORE-i.MX 8M Plus/phyBOARD-Pollux fii{4-F i H117
UARTs 4y,

ST RS-232 1 RS-485, (i FIAR U BEA 5 . RS485 A T AT foctl TIOCSRS485 KR . A i3l
PR R AT DASE S oct] MEATICE . A6 N 100/ IR AT rsd85test, LT tifl &r7E BSP i, %
S EBRIP3 RIS

7.2.1 RS232
o DANERTEEAA% 3R s 20 0 Y 244 RS :

[target:~$ stty -a

o UART #HARRCE LA stty Q52 . Bl

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

o LA EHY) echo Fl cat, FPAMNKAIEAHESG. A0

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

[host:~$ cat /dev/ttyUSB2

ML FTEI 71237,

7.2.2 RS485

7N

Remember to use bus termination resistors of 120 Ohm at each end of the bus, when using longer cables.

AT, EAA linux-serial-test, XA T HA I HH RS485 1y IOCTL, K iA1H & WA -

[target:~$ linux-serial-test -p /dev/ttymxcl -b 115200 --rs485 0
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A % linux-serial-test T H SKHESHELZE L, W0 AR linux-serial-test
The linux-serial-test will automatically set ioctls, but they can also be set manually with rs485conf.

You can show the current config with:

[target:~$ rs485conf /dev/ttymxcl ]

You can show all options with:

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

Linux kernel SCRYHSR T2 #E C AL R IE A IOCTL: https://www.kernel.org/doc/Documentation /serial /
serial-rs485.txt

RS485 half-duplex

For half-duplex mode your connection setup should look like this:

R5485 Target 1 R5485 Target 2

X+ TX+
TX- TX-

RX+ RX+
RX- RX-
GND GND

Which function is on which pin is described in the hardware manual.

For half-duplex mode you can set the ioctls manually like this:

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

RS485 enabled: true
RTS on send: high
RTS after send: low
RTS delay before send: 0
RTS delay after send: 0

Receive during sending data: false
Bus termination enabled: false

Then you can test if sending and receiving works like this:

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

You should see "test” printed out on targetl. You can also switch the roles and send on target2 and receive
on targetl.

Alternatively you can also test with the linux-serial-test tool:
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targetl:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -t -i 8

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

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

In this example target]l will be the receiver and target2 will be the transmitter. You should also be able
to switch the roles. Remember to first start the receiver and then the transmitter immediately after. The
receiver will receive for 8 sec and the transmitter will send for 5 sec. The receiver needs to receive for a bit
longer than the transmitter sends. At the end the program will print the final "count for this session”. There
you can check, that all transmitted frames were received.

All the tests are target to target, but can also be done with host to target with a USB to rs485 converter.
You may need to adjust the interfaces then.
RS485 full-duplex

For full-duplex mode your connection setup should look like this:

RS485 Target 1 RS485 Target 2

TX+ TX+
TK- TX-
RX+ RX+
RX- RX-
GND GND

Which function is on which pin is described in the hardware manual.

For full-duplex mode you can set the ioctls manually like this:

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

RS485 enabled: true
RTS on send: high
RTS after send: low
RTS delay before send: 0
RTS delay after send: 0

Receive during sending data: true
Bus termination enabled: false

Also here you can do the echo test to see if sending and receiving works:

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

You should see "test” printed out on targetl. You can also switch the roles and send on target2 and receive
on targetl.

To check if the full-duplex operation works, you need to use the linux-serial-test tool:
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targetl:~$ linux-serial-test -s -e -f -p /dev/ttymxcl -b 115200 --rs485 0 -o 10 -i 15 -W 2

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

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

In this example both targets will send and receive simultaneously. They will receive for 15sec and send for
10sec. The receiver needs to receive a bit longer, so that all sent messages will get received. Remember to
start both targets almost simultaneously. A small difference in start time is accounted for with the -W 2
option. At the end the program will print the final "count for this session”. There you can check that all
transmitted frames were received.

All the test examples are target to target, but can also be done with host to target with a USB to rs485
converter. You may need to adjust the interfaces for commands to work on the host then.

RS232 F1 RS485 ik #5444 : https://github.com/phytec/linux-phytec/blob/v6.6.21-phyl /arch /arm64 /boot /
dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L251

7.3 ML
phyBOARD-Pollux-i. MX 8M Plus #2BEPIALAKME . FATHIZ ORI — AT IR AR M 1

e

EPFH A AR D iy 4 295 (ethernetO Al ethernetl) 15 Linux HEYRZ%4E M (ethO F1 ethl) A—%L.
P, RS

ethernetl = eth0O
ethernet0) = ethl

JT A AR AL — AR ME R Linux M %55 10, I AMEA BSD B2 03T g0 . HE 0 I 2% i il
systemd-networkd SFPPERRAE PR, AH L E SCHE R DAEEFF KMy /1ib/systemd/network/ HH#k3], DA
KeAE BSP 1) meta-ampliphy/recipes-core/systemd/systemd-conf HFH,

IP #uhikn] PATE *.network SCPFAFREATHCE . ethO BYERIA IP HIhEAIT RIHER S -

[eth@: 192.168.3.11/24 ]

MG GO RECFBC R, BRI AR B BT BE S 0 WA SO LD iR DT SCHEREMR A DT. FEC A
KM IP ORI ERICE, HAPAKM PHY SR MAEAZ Ot b, T ATEIX L4 E) - https://github.com/
phytec/linux-phytec/blob/v6.6.21-phyl/arch/arm64/boot /dts/freescale/imx8mp-phycore-som.dtsi#L41,

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the phyBOARD-
Pollux can be found here: https://github.com/phytec/linux-phytec/blob/v6.6.21-phyl/arch/arm64 /boot /
dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L106

7.3.1 MLEHEE
U-boot MEINIE
o FRATHTIHE U-Boot H{ii HZNZS TP Hihl . 32383 DA Ik /A8 & s FH i
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u-boot=> printenv ip dyn
ip_dyn=yes

o WHE NFS fy#fte. — Bt :

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

TR, XEBUU S bootloader HYBLE .

[SEATES2
o TEFFRM P ethO HIRAKI 5 -

target:~$ ifconfig eth@®

etho Link encap:Ethernet HWaddr 50:2D:F4:19:D6:33
UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:® (0.0 B) TX bytes:0 (0.0 B)

o IfHFIHEE ethO fFCE::

[target:~$ ifconfig eth® 192.168.3.11 netmask 255.255.255.0 up

7.4 SD/MMC §

% 1.MX 8M Plus SZHF—A T SD RH MMC KRRy, 2 linux il s .

B s —FEEH -

X LA T MG HAAT:

o

DB R IR . IR, AR PRAE LA AR FE BN A B E

XAl AE S TR & K

ffiA SD/MMC K5, WEARHE/dev A G ICE 1Y A o SeBEBEA T A/ dev/mmeblk] 54717 1

1. SD/MMC R RR N -

[/dev/mmcblk1p<Y>

1

<Y> N RET, ML ITIRTTRL, B ENZRAE IR KA. 70 O] DARE AT A 2R3 SO R Gt AT

etk I E AT ALMRHET A TAL B, Bildn, TPABEA] mount Al umount fiy 84773 X HE A1 -

TN

X KB T BOK SD RS AR KR (ROT “Ma") . WREATXE, WENEER
— ARG CRUT “BEE”) . FERXFER T, SN /dev/mmeblkl ATAEXMMAER. +

IR VART 57 AN

MMC (SD -R#if8) #0m DT Bl & : https://github.com/phytec/linux-phytec//blob/v6.6.21-phy1 /arch/

arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L261

eMMC # 0O/ DT B : https://github.com/phytec/linux-phytec//blob/v6.6.21-phyl/arch/arm64 /boot/

dts/freescale /imx8mp-phycore-som.dtsi#L181
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7.5 eMMC £

PHYTEC #iHtfyl phyCORE-i.MX 8M Plus it 25 7 eMMC {7t B VE R R 3 A%, eMMC 34 £ 2
¥ (MLC) s=J25¥I0 (TLC) FARELHGAE, HEN TR ECC MMM A Hl e . ©01H
I SD/MMC # 11i#4#:%] i.MX 8M Plus , J7E Linux W HIENEESEER, @0 SD . aaififis,

A AP TE B JEDEC #24L (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmec/e-mmc) ., eMMC il 3% 7 8HE F AR B 8, 515 Z# 89 JEDEC
eMMOC FRifi oA —iE 1% .

PHYTEC Hyiffi i JEDEC KA 5.0 A1 5.1 1) eMMC it F.

7.5.1 'R CSD HH28

WP e CSD 27 /7a% i AEE eMMC 5 45 HAhR (5 BRI E . A XAy, S HHE
BEETFHF JEDEC Frifk.

& Linux s, G DA A frde -

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

(GRSE ek

Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S CMD_SET: 0x01]
loool

7.5.2 ERE/FERIE (BKOPS)

)50 NAND Flash Afitb, eMMC gt &— AL (FTL), %2 MRFTEs LG MLC 5 TLC #)
BESU M . PUEBAIARE LR (ECC). XFHEEMPIT LB TS (BIUHERR R BT RIE) . XTS5
YA Ja ki (BKOPS).

BOATEL T (BukrTth ), JEE BRI, aTRERs, NS i R A o

JEDEC #rifE | A v4.4L BHE T —Fvk, EVTAF Sk BKOPS. F X HEZ1E4IEE, WHEH
JEDEC #i#fE"r “Background Operations” DA eMMC % P 25772 BKOPS_EN (277£#%: 163)
1 BKOPS_START (29f74%: 164) Wik,

A fies BKOPS_EN (Z7ffi#k: 163) 1 MANUAL_EN (fi 0) {5 X:
o {H 0: EHALZHEFHME BKOPS., #&EBAMERESZ ] E0.
o A 10 FHSZFEFIhfilik BKOPS, YSFEHAHITRE LGN, B ARk BKOPS,

H v3.7 BADAK, Linux WS LS 1 il G #ERILE . B FH7E eMMC 4 LS il BKOPS_EN
(HEgfE EIL R 30

JEDEC FpifE v5.1 5T —Fgiiy B 3 BKOPS JhfE. B FHLREW & Wk 5 6 8fE, o BsTE s
& A BIHS BKOPS (12 L7t BKOPS_EN (%fffds: 163) H{i AUTO_EN ff§id).

o WA BKOPS EN RECWE, T

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

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

fE 0x00 %78 BKOPS_EN #48, a5 AMEREZ 2. {6 0x01 37 BKOPS_EN 5, +
BURFAN I AL I 6 B

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.

o FE BKOPS EN {7, #HHgT:

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

o N TR RO HINZRER F 3hfil & BKOPS, e XA

[target:~$ poweroff ]

I
BKOPS_EN fiig—IRPETgiAefy, Toikikd .

7.5.3 B

A R R 7] ] 55 A B
1. XA eMMC 4% /4 KT 465 AJ7 sk
2. KBRS A,

AN
RER: eMMC 43X 5 DOS. MBR 5 GPT 4 XER 4 XIEE (S HEH—T7).

o ANTEEE AT KR ZHIE N N E 44 phyCORE-i.MX 8M Plus SoM _|#:#k () eMMC 5= . fHE
AEIBATIIT R ARG A X —

target:~$ mmc extcsd read /dev/mmcblk2 | grep -A 5 WR REL SET
Write reliability setting register [WR REL SET]: 0Ox1f
user area: the device protects existing data if a power failure occurs during a write o
peration
partition 1: the device protects existing data if a power failure occurs during a write
operation
partition 2: the device protects existing data if a power failure occurs during a write
operation
partition 3: the device protects existing data if a power failure occurs during a write
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(B D)
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

WERECGABA A, nTAEH mme THBHE:

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.

N

B AEEG ATy g e CMD23 FBLE 7 Reliable Write Request parameter (A[4E5 AiifsRS40) (fi
31). HABHUA v3.0 &, SRS (HII extd Y HE) RN PR AT (40 fdisk 50 X3R) 2
WA Z AT SE S 20RE. 78 Linux NAZJRASH, Elidtsd REQ_META gEf7AbRE.

gk NI data=journal 1) extd SCPFRGAEWHL RO R LA . SUF ARG AT ATEWT 51K
SO RGE, (BAEWDL RTINS ARBIE T RES BK . TERFTOLT, A0 ARSI R R IE RS N T
PR RE P SCPFRY IR FEPRAE I AR BT ARG &K fdatasyne B fsyne,

7.5.4 HEE extd RILHFRFHK/

144 SD REHRG A eMMC I, extd SCPFRGAFKUATH REE] eMMC AR . FIABE parted Hed iR
SR XARGIE AT s s, 1 eMMC, SD REUREEL

BRI E e PN

[target:~$ parted /dev/mmcblk2 print

o HHAR:

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

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

o (] parted F53C1F ARG KIFHE R & ) S 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

(ZEFI)
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(#: 110)

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 fatlé boot, lba

2 72.4MB  7617MB 7545MB primary ext4

L

FESCHE RGBT 7 XK

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

.

TESCIE R G BRI AT DA I AN (BT AM SD R, SAJETE eMMC 43 X A HE 2 iR sk %
BRI

7.5.5 BHf SLC &

eMMC 4 MLC o TLC EAEE5UE. 5 NAND Flash g fi iy SLC Ak, MLC 8§ TLC fEAHE
RO, PTEEPERAR HLA R

ARG E T SE RN R A 2 5, W AS O SLC #ixal SLC A, XAk T HRIE M, %8
PEAE JEDEC b A7 Frtiid, T DA i — D IELE XIS . JEDEC ARIEF AL 1 3 i 14 1 <2 S
PRI, XS R B RT A TEE . X308 (Micron) SR, SESRIEIESLR T I5EE, (HORFAERCE.

e
TEBCs BRI s m Iy, B Bl & 2%

PATR BRI T e 5 5
o HIEMMPAT A RE eMMC B4 HY 2 BR /)N

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

GSEvEE

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

WL, B A28 iR 63652757504 745 = 60704 MiB.
o EHBUAM M SLC BRI BE AR/, A -

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

GIpUE
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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 /NME 3719168 KiB = 3632 MiB.
o BAE, BOTDAE A AT o B B B B E M, 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 HTHRFICETAER, HXHRS:

[target:~$ poweroff ]

AT F R S PIE AR S R IE .
e H4e, ¥ ENH SIZE MULT (i, T4 3719168 KiB:

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

BN AR

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

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

o WRJE, RAREHR/N:

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

7.5.6 BRiIZE

FIPABL S eMMC 45, MIARENEEEE. eMMC PFFIEEERIZZM MLC 5 TLC, s
REEPARIC A ] S B ERBIRFER, RO E,

o SD RE3hEIT:

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

TEI —-secure BfRATOTE eMMC WABRIARZ AT 25 R £ () EIERHIES, 24 eMMC i
For A B A RO 7y DX R A - BT
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TN

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

MRS LA FER, HRXO AT IRE R ESIIM, H HFE R E KA e !

7.5.7 eMMC Boot 97X

eMMC &P NANFEARE R X s User 43X, bootl 43X, boot2 43X Fl rpmb 43X,

User 4 K7E JEDEC B Bk Ji BRI 2% B4 K. 4HIK bootd 1 boot2 7T BT FE I
bootloader, 7+ HWA[FE, i.MX 8M Plus fifi FiHl~4 X i#E bootloader iy eMMC %4514 5 | SECEIEH . 4

X rpmb jg—A/Nr X, HEEEE 2 AF L ALEIT T .

BeAh, User 43 IXAT LA A DUAS B 2 LY — M T X XN RER R TEAR U s S . AR EZS

HE, WS JEDEC fRifEds 7.2 2oy KA,

IV
AEHF eMMC 73 X5 DOS. MBR 5 GPT 73X E )73 X IR -

Y Ei PHYTEC BSP 347 (] eMMC & B HiSr X I fE. U-Boot k85 2 M 770 X B I f 07 E.
U-Boot #5E#iEAE U-Boot Z J5HIEZE M E . 1] MBR 7> KELQEMAFIX, —4~e FAT32 515X,
T extd MRS XK. BT U-Boot Hil U-Boot B2 J5. FAT32 5|57 KAL & WA &

o

B eMMC B, BRAFIH % AT boot 4 X £ 77i# bootloader. U-Boot FREEATIIRNLT 56— 43 X Z Hi
B P X. P RMAER ] BFALE bootloader. FTi&— /B, 7 WHAHF bootloader 485 2| 4~ &

boot 73 XHI—A4>, Falad sl ar @ VIR 3 i & -

7.5.8 BdAPZESH
TE AL FIBAT

[host:~$ scp imx-boot root@192.168.3.11:/tmp/

ZRIANEDLT, bootl Al boot2 430K KR . BMHPZHBEANEAN], HOAFHE systs 25 force ro.

FLF-F4F bootloader 5 A eMMC boot 43X, e 5y

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

¥ bootloader 5 A eMMC boot 43X :

target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk2boot0®
target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk2bootl

F#& i.MX 8M Plus SoC [ fifs

SoC User YRR E Boot H#XEHE eMMC g% bootloader %4
i.MX 8M Plus 32 kiB 0 kiB /dev/mmcblk2  imx-boot

ZJE M mme THM PaSmicEG o X
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(X F"boot0’) :

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

(X} Fboot1’):

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

A M eMMC boot 4 X3, HFEHALA R4

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

B [mF] User 43X 530

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

7.5.9 JEEE extd RILHFRFRIK/
fdisk FTLAFISRY ARSI RGE . EXABI 7@ ) TAETH A, Hean eMMC. SD Rififif.
o RECYHTB R AN

[target:~$ fdisk -1 /dev/mmcblk2

o HHAE:

Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors 116224 cylinders, 4 heads, 32 sectors/
—track
Units: sectors of 1 * 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)

/dev/mmcblk2p2 1023,3,32 1023,3,32 141312 2192013 2050702 1001M 83 Linux

.

o (A fdisk MERFFQUE— DR B AR 2 X

-
target:~$ fdisk /dev/mmcblk2

The number of cylinders for this disk is set to 116224.
There is nothing wrong with that, but this is larger than 1024,
and could in certain setups cause problems with:
1) software that runs at boot time (e.g., old versions of LILO)
2) booting and partitioning software from other 0Ss

(e.g., DOS FDISK, 0S/2 FDISK)

Command (m for help): p

Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors
116224 cylinders, 4 heads, 32 sectors/track

Units: sectors of 1 * 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60,7M c Win95,
—FAT32 (LBA)

/dev/mmcblk2p2 1023,3,32 1023,3,32 141312 2192013 2050702 1001M 83 Linux

Command (m for help): d
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(B2 1TT)

Partition number (1-4): 2
Command (m for help): p
Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors
116224 cylinders, 4 heads, 32 sectors/track
Units: sectors of 1 * 512 = 512 bytes
Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60.7M ¢ Win95 FAT32,
— (LBA)
Command (m for help): n
Partition type

p primary partition (1-4)

e extended
p
Partition number (1-4): 2
First sector (32-14876671, default 32): 141456
Last sector or +size{,K,M,G,T} (141456-14876671, default 14876671):
Using default value 14876671
Command (m for help): p
Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors
116224 cylinders, 4 heads, 32 sectors/track
Units: sectors of 1 * 512 = 512 bytes
Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)
/dev/mmcblk2p2 1023,3,32 1023,3,32 141456 14876671 14735216 7194M 83 Linux

N DAMESCOE RGBS R G RN e — MEL RNt BB AN SD RJE3h, &
JEAE eMMC 73 DORHEIHR B S RGN BEAh, AR T, PATEEECHTY 7 X3

7.6 SPI &

i.MX 8M Plus #4241 &—4 FlexSPI fl—4 ECSPI TP #%. FlexSPT 42428 3 H:pi A SPT @i, fr ]
W 4 AR B IETE SRR Ul OSURTE /DU GE TR R (1/2/4/8 RBHEL) . ECSPI
g CFE 3 A SPL #2101, MM EINHA %M CS (chip select) 5[l T CS Wwnlifit GPIO 52
B, FICEEANEE L AEE 2 A4

TR, SPT =3 A E X https://github.com /phytec/linux-phytec/blob/v6.6.21-phy1 /arch /arm64/
boot /dts/freescale/imx8mp-phycore-som.dtsi#L67

7.7 GPIOs

phyBOARD-Pollux B —H %[ T GPIO 5|, x| M EEEH ] i MX 8M Plus 5|}, &=
M2 GPIO, EfTA PAEIRAE Linux 2 bl . ALBEgefH GPIO 44400 5 4> GPIO 41 (GPIOL -
GPIO5), HA4HA S 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 fiX Lk
PR 1.MX 8M Plus GPIO 41 GPIO1 -GPIO5 ) sysfs Fon.

GPIO #itniiH GPIO<X>_ <Y> (filfl: GPIO5_07), <X> %/~ GPIO Bank, M 1 314 5, i <Y>
FIR1% Bank Y GPIO. <Y> M 0 i14(#| 31 (44> bank £ 32 4~ GPIO).

HHZT, Linux NG —A B — R RECR M2 R G H A I GPIO, I IEREFRY AR
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[Linux GPIO number: <N> = (<X> - 1) * 32 + <Y> ]

M PSR GPIO Kl libgpiod, B4t T — M TH, MATF5 Linux GPIO FAFR &I TR H..
PATR @ — 28 TR AR 11 :

o KIS ALY gpiochips:

target:~$ gpiodetect

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

o B8 KT gpiochips WHEANME R, WHIEMAFR. consumer, J7la). {HFPRZSFIFHN flag:

[target:~$ gpioinfo -c gpiochip@ ]

o ZHL GPIO W{H (Bl gpiochip0 i) GPIO 20):

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

« ¥ gpiochip0 [/ GPIO 20 W{EEEH 0 FEH T A

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

o gpioset [RHF B SCA R R 1 AT BEAY LT :

r

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

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

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

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

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

-p, --hold-period <period>

the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique
-t, --toggle <period>[,period]...
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(#: 110)
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*
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.

e
K28 GPIO I T4k IhaE. TEMMIREAS GPIO Z i, WZ% Gl 1Y B a8 AP0}, AR ERZ 10
RBHABTIRE 5 -

7.7.1 @5T sysfs ijia GPIO

e
=

i sysfs PiE) GPIO 2258 7, FATELE A libgpiod.

1%

ERNE O A RRE T sysfs 1) GPIO, WA FahfE NAZECE H 5 i CONFIG_GPIO_SYSFS J5 A RSy, %
7F menuconfig H1{#i CONFIG GPIO SYSFS m] UL, WA 4E /= LT CONFIG EXPERT .

Fs 0 AT DA IR TS 0 B 54E Linux NAZYEACHD arch/armé4/configs/ H 3 Nl defconfig /1, filan, F
{TETF NXP #y BSP i, X4~ defconfig T]PAJE imx8 phytec distro.config

CONFIG_EXPERT=y
CONFIG_GPIO_SYSFS=y

Otherwise you can create a new config fragment. This is described in our Yocto Reference Manual.

7.8 LED ¥T

WA ] LED AT##:8] GPIO &M, 0T DA FREr) LED IREFEFH i eEA], M2 8 A
i GPIO #:10 (520 GPIO #4y) . i@t /sys/class/leds/ M A& /sys/class/gpio/ 5T,
LED g ks B Al A max_brightness SC{FriHL. brightness L% LED ()55 (BUETEE M 0 |
max_ brightness). KZ4( LED i bR LB, BrAERT A R TS S5,
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NIRRT
TP A R LED, A

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

XH P LED T35 AR mme, ZRERDHFIZLEAR) emme, BEATHEYE phyBOARD-Pollux |-,
77 LED 4T:

[target:~$ echo 255 > /sys/class/leds/led-1/brightness

« XM LED:

[target:~$ echo 0 > /sys/class/leds/led-1/brightness

)

GPIO B ELE : https://github.com/phytec/linux-phytec/blob/v6.6.21-phy1/arch/arm64/boot /dts/
freescale /imx8mp-phyboard-pollux-rdk.dts#L160

7.9 12C 2%

% 1L.MX 8M Plus & 242 33 i) I°C Bibk, PHYTEC fidfeflt v 2 AR IPC s, Xt
WA ZEHEF] . MX 8M Plus (1 12C B, Ak THAT phyBOARD-Pollux HrAR AL —28 12C A 1 A
B M KH B (DT) R

i2c BRI RS — L0 IE, BN PRR, AT IRCE SR, DA IR E, A3 scl-gpios il
sda-gpios, XL T SR HY 4 15 I &

I2C1 H2k DT Bl® (B0 imx8mp-phycore-som.dtsi): https://github.com/phytec/linux-phytec/blob/v6.6.
21-phyl/arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi#L81

1202 F4k DT fiE (40 imx8mp-phyboard-pollux-rdk.dts) : https://github.com/phytec/linux-phytec/
blob/v6.6.21-phy1/arch/arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts#L145

7.10 EEPROM

1E£ phyCORE-i.MX8MP |k T— i2¢ #: 111 EEPROM fifig. ©A WMk, = EEPROM 25[a] (a2k:
12C-0 #iht: 0x51) WPAMELT Linux FFRY sysfs #2111 1517 . = EEPROM [ 256 751 ID 11 (E4k: 12C-0
Hihk: 0x59) FFARKN, AnfEek. FHik, ID TUARRHE sysfs #2015 . 78 350 B8 25 [R)RF- 3 208 30 7 8

ik
AR ER T AR B EEPROM ZS[aI8fi, SRR FATHY SR AL

7.10.1 phyCORE-i.MX8MP _tH#j 12C EEPROM

e

EEPROM ID Wi (M2k: 12C-0 #ihik: 0x59) F11E % EEPROM RIRMIHT 256 P47 (M4k: 12C-0 #b
hk: 0x51) RATHEERRE BN . XM bootloader AT A, M T 7] RETCIE IERA S -
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phyCORE-i.MX8MP SoM _[“f#j 12C EEPROM ##$%| 12C-0 a4k 12C Huhl 0x51. 0 DAE %5 a3k
TR B Ak

[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

7.10.2 EEPROM SoM #&illl

1 phyCORE-i.MX8MP il &y 12C EEPROM HA —u]5@id 12C #udik 0x59 7£ i2¢0 | Sk tsr. ID
T, PAK—NAldEsd 120 #ihk 0x51 £F i2¢0 ES-hkAyIE# X, PHYTEC i XA 32 45 i kds X 4,
KAEXT SoM {5 E, s PCB MUAFIACE -

TEJE B R B iz it EEPROM dls. & M T 28 #% 1L 61 DDR RAM W, 5 {45 n] DA A 1A 69
bootloader FifRAK SCFFAIF M RAM K/, I BBk L DTS overlay.

i EEPROM ID Wt [ 2080 Al IE 55 DI a9 1) 266 > Ml %, bootloader #2745 [mliR %] phyCORE-
i.MX8MP 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

#% O Mt phyCORE-i.MX 8M Plus [ X £ # imx8mp-phycore-som.dtsi 7] DA ¥£ PHYTEC git
# F]: https://github.com/phytec/linux-phytec/blob/v6.6.21-phyl/arch/arm64 /boot/dts/freescale/
imx8mp-phycore-som.dtsi#L169

7.11 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 I AL USRI (RTC) BYBSTEFTH B, FUCanRIRATEZFF A, XL ek %%ﬁ%
3. BWEA RTC, HAIFHEM A hwelock 4. A hwelock T EHKF 41110 H AR GE date mydi5
H) G5 A RTC, ﬁkﬁiﬁﬁﬁiff}iwﬁﬁﬁaﬁz% FEWHE RTC L

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

7.11.1 RTC 8%

Sl (RTC) HA—LLI)6E, AP hwelock T HMEATEERFI B E .
o FATAIVAEL AR T k& RTC SCHFrEhfg

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

RAMER) & KAENAZ P EAT Tl AL E SO

#define RTC_FEATURE_ALARM

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

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

0 NO U WNBHO

.

o ATV AT PA R kA RTC BSM (Backup Switchover Mode £ 3H)#fki = ) :
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-
target:~$ hwclock --param-get bsm
The RTC parameter 0x2 is set to Ox1.

o FRATFI DAL AN =ik RTC BSM:

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

BSM {A5E LN

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

w N - o

I,

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

I2C RTCs BYi% £ #f: https://github.com/phytec/linux-phytec/blob/v6.6.21-phy1/arch/arm64 /boot /dts/
freescale/imx8mp-phycore-som.dtsi#L175

7.12 USB Fi=iflzE

1.MX 8M Plus SoC K USB il &5 AR 2 1 SR R f It 77— P RA R R o Jr 58, 2Bl USB &%
e (AR BARf, hdZATik 4 Ghit/s (B HE'SS). USB TREEHAAWAMALR USB 42 Hlds. X
MMERIFETRER /4 USBDevice 8¢ USB Host il 4 MZUARERE]—> USB 3.0 #3112 (PHY).,
BSP S RARAEGE S (%) M. Hibs USB AH 205 & WK SRR i oo AR 35 T e A B & P s
Mo HT udev, Frfi EERFREBAMSPAGME—RY ID, FFAIDATE /dev/disk/by-id FFHRF]. X4 ID 7]
PATE /etc/fstab H T AR R 5 SRR Rl USB A il o o

USB Host fJi#%£#f: https://github.com/phytec/linux-phytec/blob/v6.6.21-phy1/arch/arm64/boot /dts/
freescale/imx8mp-phyboard-pollux-rdk.dts#L220

7.13 CAN FD

phyBOARD-Pollux i1~ flexCAN £z11, 3Z#f CAN FD. 32645 11 30FF Linux frif CAN HEZE, ZHE
ZRESIAE Linux PZRRZ b X MESR, CAN 5 RIGBE @D Linux MR, [FKH &L
CAN B RIMHMENEE . 245 B ] PAYE Linux PSR H k%) 0 https://www.kernel.org/doc/html/latest/

networking/can.html

. ﬁ}zﬂ

[target:~$ ip link

EELARPRE. P CAN £ 10875°8 can0 1 canl,
o BRI K can0 PEE., BIANHCRRRAIBE R ITRE: , TEHA

[target:~$ ip -d -s link show can0@
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can0 FfE BT B -

2: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UNKNOWN mode DEFAULT group default,,
—qlen 10
link/can promiscuity © minmtu @ maxmtu 0
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]

L

AL — AR MES S, XSS R T ARME O, B AT ST CAN #2Aer (5140
MAC #uhit) . AN S8 HIEE:

can0 BEOZR
NOARP CAN JE3:f#i il ARP Pl
MTU I RAEHHTT

RX packets 2 EHE B E0E
TX packets — KIEPEH LR
RX bytes £ (L
TX bytes Kk FHikk
erTors... MERERGEIHEE

CAN [t B BAE systemd [t & {4 /lib/systemd/network/can@.network HSEHT . N T AALEE R (4,
IA LR | 3HAE BSP IR XE RS N . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can0.network PIEIE, HFEHRIFE MRS .

[Match]
Name=can0

[Can]
BitRate=500000

R AT, filn, BENRIGIRE (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

AT PAH ] cansend KZ3ETH B, B candump #EUH B :

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

ZE N T H AR BEYL CAN Yk, W51 cangen:

[target:~$ cangen
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cansend --help Fll candump --help H&IL 1" &L mi Al H VAR HE Bh (5 E

&

mcp2518fd SPI #] CAN FD H3HEM 125kB/s JHUGHERFAR . Al DARERE I AR, (HAlfEToik W
TAE.

Device Tree CAN configuration of imx8mp-phyboard-pollux-rdk.dts:  https://github.com/phytec/
linux-phytec/blob/v6.6.21-phyl/arch/arm64 /boot /dts/freescale /imx8mp- phyboard-pollux-rdk.dts#L130

7.14 ¥R

7.14.1 {45 Gstreamer

BUANTEOUS, BSP 283 7 ARG, B4k /usr/share/qtphy/videos/ . PTVABERILA N i —HFHa R
PR

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

—decodebin name=decoder decoder. ! videoconvert ! waylandsink fullscreen=true

. ﬁ%‘i

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

%
Mainline BSP H HI{{ SRR AFE S

7.15 B
phyBOARD-Pollux i % #z_ i) LVDS1 #4458 %+ LVDS #ii. LVDS 3 11 BHA =R H .

7.15.1 Weston fit®

Weston ] PAYE TCTRER AN B )T 0 N isd7. Bl BRI T /etc/xdg/weston/weston.ini.

LVDS ® & £ #f: https://github.com/phytec/linux-phytec/blob/v6.6.21-phy1/arch/arm64/boot /dts/
freescale/imx8mp-phyboard-pollux-rdk.dts#L182

7.15.2 Qt Demo

i/} phytec-qt6demo-image If, Weston &HEH8IE. AR Qt6 DEMO W HFEF4 K “qtphy”, W]
PAEL I AT gtk -

[target:-—$ systemctl stop qtphy ]

o HHEGPITLG Demo, ii§isfT:

[target:~$ systemctl start gqtphy ]

o HEH Demo W HBNEEN, HiafT:
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[target:~$ systemctl disable qtphy

o« ZEM Demo W HZNHZN, HizfT:

[target:~$ systemctl enable qtphy

o Weston A DAl PAR 2045 E :

[target:~$ systemctl stop weston

2k
TE < MF] Weston 22 |, Wh%i4E A Qt Demo.,

7.15.3 FiiEH

WA LCD #%E#2%] PHYTEC H &AM, wRAiEd Linux W) sysfs 2 O8I HE . R g Y
V% #5 v] ALE U2 /sys [ class /backlight He 3 . SEEUR Y. 1Y SCEEFE 1 25 A B0 T DASE 175 6

#iE
‘ —S B 2 WORITT K HUFE /sys/class/backlight 26480l Ebll: backlightO £ backlightl |

o Bt FHPEKSEEGRS] (max_brightness), AT

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

B[R EETEE R 0 3] <max_ brightness>,
o TURBCARISE SN, A

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

o B AP brightness DA S s :

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

B, KMHL.

B XA XM M XK, 3 W https://www.kernel.org/doc/Documentation/ABI /stable/
sysfs-class-backlight

ik
FATERBIEREGON 1 A — SRR HECNER (FTRER t TRE (R M S 8 ) -

7.16 HFEE

7.16.1 CPU £ 0FiAT

1.MX 8M Plus SoC 1) CPU REAZTHEE I HSRAIE K. XM THEATRE CPU RYAiIEREM 198 i )y,
REPRAE R SIS AR (DVFS). i.MX 8M Plus BSP 37ff DVFS Jjfig. Linux W%
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FEft T —4 DVFS {28, e~ CPU oL B i/ Nl KA — N B HGZATHY governor, ARG
L MX 8 B SERPILFA [ AR

IS

R4 DVFS U4 CPU BLDRE TR ICE, H—4 CPU BRLHBIRE RSP A CPU
Lo HIL, Frff CPU B IRASLZAMIFRY DVES 8. M OR B DVES SRR RERY .

o BURWGERESNE, WA

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

BN i.MX 8MPlus CPU, fimalih%y 1.6 GHz, NG5HRE-2:

[1200000 1600000 ]

o EEWFIRA

[ta rget:~$ cat /sys/devices/system/cpu/cpud/cpufreq/scaling cur freq ]

governor X HRIEEATHY H AR H sl L8 p i) —A4~.
o MR governor, i PAF A4 :

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

 ondemand (FKiA) MHIYHTRGE TR RER) CPU BLOHIRZ MY, 24 RG EL FHE (I
BRI CPU BB,

 performance IFABEFH K CPU ZOHR,

o userspace JUVFPA root B af TR Pk P AS R R BEE R EMR (Bl4n, BEE AN 1600000) .
A

o BEEWYHINY governor, A

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

IERTIEN SR

[schedutil ]

o YJHE| 55—~ governor (U1, userspace) HJ DAL PAF HU5E ik

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

o BUAEARAT DABCE SR :

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

5 % governor W IEAN(E R, 525 Linux WEMRMEH A Linux NAZSCEY, #48°4 Documentation/

admin-guide/pm/cpufreq.rst .
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7.16.2 CPU #1118

% i.MX 8M Plus SoC itk i F A ZAMEFREAZ.O . Bldn, % i.MX 8M Plus HA7 4 4~ ARM #.0», A DA
FEIBA T BT e A A

o HEBRGETIA ML, HHAT:

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

o XKFEAR, Bilhn:

{cpuo 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

7.17 HETR

7.17.1 U-Boot

Z A U-Boot i BEF I ANEBAE . BIAE, U-Boot S TR KHILNAE, PABS IRAE R Bhid AR il 1o 34
RAUKA IR LS A R — 2.

24 it 4 A B T R R Bl H B i i

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

7.17.2 1%

Linux WRZSER T HESRIIRE, REZ RN 1 (SoC) M, Mk CPU SR, # il XUs , Sl A A BKZ AL 7 Ik
DI, HAERIRED N XM ARG (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt)

ARATHA T AMAAE 1. MX 8M Plus SoC -5 L HHERIAE APT. 1MX 8 HA T SoC 1Py HHIE {25
o

o FTEREE T AVAZE 55 FQEE N B

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

o B, PRAFFRE:
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[49000 ]

imx_thermal WRZBKSITEMF 7P A Ao X L8 fil i iR CPU ZUSR l T A B ] o R0 Tolk i
FIRTALHR o

al Tk
wigh (%) 85°C 95°C
FeE (ML) 90°C 100°C

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

DA R R B0 X i i R il A S O S A . A T A FABOR (KK thermal governor)
fFE5: Step Wise, Fair Share, Bang Bang #l Userspace, BSP H{ii il i BRIA SRR /2 Step Wise, HIHE sysfs
A temp H1) SoC R BEAE R T trip_point_0 , W CPU SiERFE Ak CPU 5%, 24 SoC i [ 2
trip_point_0 VAN, FRERFARR: .

ik
M T RAT 2% TR FRRBE G CPU, PRI A R ) SE PR T BE S A BT A o

7.18 &'l

PHYTEC i.MX 8M Plus SR & —MECEE 1, Y RGHENAEGEEIT M. FI1H7E U-Boot HER
RS, ERTE Y 60 £, [Fit, RIEEFM MRS, BITMEE LT ihE1T. Linux NZIKE)
PRI, IR EABBE . AT EREMMME systemd 7E Linux RFECEFE 1, PR AL
R IR R O

7.18.1 Systemd HEYE 9K HF
Systemd MAS 183 FFUf SCHFIEEE T 140
o BURHAIIM YR, TR HEYORELE /ete/systemd/ HH S system.conf 34

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

Runtime WatchdogSec T X T & VARIFBNEE], 1 Shutdown WatchdogSec T X1 £ 5% B J& B 1 48 B[]
A 5% systemd THELFE I TMBIEZHEYIME E,, i141A http://Opointer.de/blog/projects/watchdog.html, B
UCRHE S R AR, BiE BT

[target:~$ systemctl daemon-reload ]

7.19 snvs EHiEiREE

RN I/ K H g X_ONOFF 5| v A3 DAl & L, T THEAF T, H snus_pwrkey JRENFEF
BF, M4 NHHE, KEY _POWER FH{t A48 H P asE]. BRIANEOL T, systemd B HCE Sk Z 0% 1L 26
H. AT AT EERCA B E . " PATE /etc/systemd/logind. conf FRPREFEFL N IT/ K FRAL N 18 13
systemd fili & FEHL.:

{HandlePowerKey=poweroff ]
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7.20 F E—/R4 o223 (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $2f— R MR 4R fuse, HTAEME(EE, Gla0 MAC #bidik. jH2hid & AHAK RS (FE
i.MX 8M Plus reference manual FFFFR “H | OTP 5il#s (OCOTP_CTRL)”). PAFFIFEFH i.MX 8M
Plus reference manual, 3 OCOTP_CTRL /) —Lh 25 1Ees (EHuhlk>h 0x30350000) :

AR Bank & W HERWBE AH #Hid
0x30350000
OCOTP_MAC AT 9 0  0x640 f15 ENETO MAC Huhkfag{% 32 17
OCOTP_MAC AI 9 1 0x650 fi 4 ENETO MAC #iik 5 16 A1 ENET1
MAC HuhkFIIE 16 £
OCOTP_MAC AL 9 2 0x660 f14 ENET1 MAC Huhikid 32 fif

KT OCOTP_CTRL H1¥) fuse 553N AL E 2 8] (1) 5E B 5 R AEA ML, W27 i.MX 8M Plus Security
Reference Manual H1 %) "Fuse Map” #4 o
7.20.1 7£ uBoot fhiEH fuse BY{E

T DA PR shadow 277 R0 fuse 9F7ER . BEPFLOIAEHEAL, WAL DA ASUit o
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0 ]

7.20.2 7 Linux fhiEHN fuse {H

i Linux ) fuse %5, NXP #2447 NVMEM_IMX_OCOTP #ide. FrG WAEBLTY shadow 2717
FRIY fuse W] DAETT sysfs 151 :

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