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i.MX 8M Plus BSP T/}

CRGARE i.MX 8M Plus BSP i
SRR BSP Fiit

Yocto FJ}  Kirkstone

KA H 2024/01/10

RESCAY i.MX SM Plus BSP F-/ii

TRER T SATNEHAR BSP:

Compatible BSPs BSP £7Z#l BSP £#fHHEl BSP IKRE
BSP-Yocto-NXP-i MX8MP-PD23.1.0 KhA 2023/12/12 Szl

AFWHE RSN BSP R 2% HidfRs, Hk i/ phy CORE-i.MX8M Plus Kit fJff{F
Bl AT WA IE HIENZ . u-boot Fifg. ATHHLETFEAE PC(linux #4ERS) EIATH)

4

ik

AR F 18R B, A IATTES O L bS5 OHREIT R H., 89 RBIPA “host:~$” . “target:~$”
B “w-boot=>" JF3k, FFKHYXLE KRBT HR TS PATHIRAFIAGL . WRFEE HIX 54, R
X L KT I I A -

PHYTEC XM T A 7= R A Fad R SOk . 3G A AR — A A 25

o Pl TR AR R IRATATECE S 3 phyCORE #2004k, PAJKIHEEE BSP . 41 SM 17
) AT T

o WEPETFME: A CARRIELE IR A R0 AE (1A

e Yocto 51 : phyCORE {#i i) Yocto MU ZEET5E . A5 2 Yocto #fiA; PHYTEC BSP 4}
41, gEAEfle e i Poky A1 Bitbake SE4RifHELL.

o BSP FJJi: phyCORE ) BSP JRA L HF M. AIfEILALIREI I gmis BSP. jHah. SRR, &
RN EAE B

o PRI : AFEEE NS T PHYTEC ERIMURIE EZF T K FREE. VM a5 T Eclipse
1 Qt Creator 14N FF4585, BVEH T WM R T 4w 1% 1 1) demo F&J¥Ji#| phyCORE .o iz
o ARIEEGHEIFHEAZE T UMAEAHS Linux ubuntu 3852 5T & 3155

o 55N phyCORE ORI — A5 IR HEE (Excel #5X) o MERIF R WAL BAR B R AR Y (5
FHEREVA SO B AW . XTI R GOt AT 5 S R R O T (5 .

B 7 SE AR E T RIS RS 2 Ah, PHYTEC 3 KF$ A7 28 B 3E 0. B 35 I R R B0 . 3k 4 S0 A
AR A S B GEAT SR PSR . R SORYER AT DATE R AT ™ it Y https://www.phytec.de/produkte/

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

SZEFRITE S

TERATWM T, 0] LA FE AT BSP A BSP-Yocto-NXP-i. MX8MP-PD23.1.0 [#Jii4 Machine J% 3
XM Article Numbers(F= i Z45) [ 171

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

1.1 phyBOARD-Pollux 384

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

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-NXP-i.MX8MP-PD23.1.0
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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-NXP-i.MX8MP-PD23.1.0/
—1images/ampliphy-vendor-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.
—partup

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD23.1.0/
—1images/ampliphy-vendor-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic

ik

FX eMMC, FATHWH A partup K585 WK SE BA R0 KEEN TR, FOVEES A EE
B dd BB, EOAT DA NS A T S RS A BCE



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 {&H partup
[} partup 55 SD K HF{F— s

[host:~$ sudo partup install phytec-qt6demo-image-phyboard-pollux-imx8mp-3.partup /dev/<your device> J

R <your device> Bl kA2 mi k2N 545 4 K o
KT partup BB MU, ESH R .

ik

partup BT SAET BERSTE R MMC JH P IX 4 o DX, S ZEFRATT A N ) 3 5t b T 4858 U-Boot 2555 .
X2 bmaptool JLYEMREHFICFIFIRL, WIF Frik .

FrisfER 6
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partup M FHMES THEK—FEAHEE, B AR E MMC B ER sy, bl DLEES A
eMMChboot 43X, FFEHHHAGRS .

2.2.3 {# bmap-tools

Wt SD R — k2 A bmap-tools, Yocto 2 H 3 WIC 551 A1 & — 4~ me G 3¢ {4
(<IMAGENAME>- <MACHINE>.wic.bmap) , 1% SR T 515 P92 I 40 & Bl e B L. bmaptool T4
Z M Linux ZATHCCR . XTET Debian B RSE, W] DB AT iy 2234 -

[host:~$ sudo apt install bmap-tools

ST AT A A4 WIC 85 5] SD -

[host:~$ bmaptool copy phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic /dev/<your device>

¥ <your_device> BN Bk B SD RKiX£S PR, FHHIRR: S04 <IMAGENAME> - <MACHINE>.wic . bmap
5 WIC Gifg SXFAE—E, PAE bmaptool HEIAWFLERFLE G A, WL HEEB

e

bmaptool U5 SD K EBBEIRIAEN XK. XERELEES AFIERE, ZAISARIH U-Boot £f
A TR T

2.2.4 {#f dd
TEHZE A SD RvEHHEDKIG, BT SD K.

—%;HYTEC ;BSP SRR (U2 RA R *owic), Mo —2MA SR 5B (s y
Bk *wicxz),

W5 ) RIEGNEE (Fwic), LT

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

NHEEG ARG R (Fwicxz), WHAL TS

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

FRRBRRS <your_device> ey 2 HIHk I i & 44 7K -

4 conv=fsync SRITE dd & [FZ HIRHE A AT syne #4E. XTIRITA RIS C B A SD &, MAE
MBI EAAAEN T . S5 status=progress FHHTEIHH R . .

2.3 5REE
o M SD -RJF5l, bootmode switch (S3) F53E NN N E::

FrisfER 7
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1 2 3 4

o HHA SD R
o ] micro USB ZX¥IF & Mft) (X 1) iR USB AN ML iE R >k
o P RHGEE

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 (kirkstone).

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 (kirkstone).

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-vendor-xwayland MACHINE=phyboard-pollux-imx8mp-3 ./phyLinux init -p,
—imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD23.1.0

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

ik

Mo — R G, FTEBMIRATHR /D IEETEALHR phytec-headless-image FF i, AEH—
PR IEH LAE.

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

‘i BSP 10
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5P RAEBURAY Tntel Core i7 AbIEE FAATE 40 4. JREEROHIHL B A
I, KOS 3 54D

3.2.2 BSP &%

A 1 Bitbake 4 B 8HE#HCLE ~/yocto/build/deploy*/images/<machine> . B fiIPA R 41342 phyboard-
pollux-imx8mp-3 machine A= i§f fFA S0

u-boot.bin: 4§i¥ /51T U-boot bootloader —#tfil 30, AN EH L4 1) bootloader!
oftree: BRA N AR

u-boot-spl.bin: — A FIN#E#s (SPL)

bl31-imx8mp.bin: ARM R[] {5 &4 — 3t o

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

imx-boot: [ imx-mkimage %% bootloader £ifg, 3% SPL. U-Boot. ARM H[{F[&E{f#1 DDR
. X2 AR 5] bootloader Hiff .

Image: Linux N#ZE1%

Image.config: 1% config ({4
imx8mp-phyboard-pollux-rdk*.dtb: %A S04
imx8mp-phy*.dtbo: NIZX#HW overlay {4
phytec-qt6demo-image*.tar.gz: /£ %5
phytec-qgt6demo-image*.wic: SD RHi{%

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXF*x (S3)

{2
TEAEIT UG : 1552.2

% phyBOARD-Pollux HA—4~ (JEZhIEECE) ¢, BiA PUAS T b o7, %4 phyCORE-i.MX
8M Plus EMAM BN

13
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K 1: eMMC & 2: PN fuse & 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

R TR ORI — SR e, R E AR B T TFTP IRE4%: el Asnysitg (n LRrs)) &R 4l
B BN forv/titp Hg. QURERA TS, BHREBSRAIUEFEGEN . A XNiEE TFTP
RSl H S0l , 1525 0L Setup Network Host

FM eMMC 53, EFE BSP Hf2 2 IEMBe 5 3] eMMC, H:H.bootmode switch (53) #&'E >l eMMC,

o

24 eMMC Ml SD K Ehessk THIRE (5E4—80 MBI, A1 boot 7rXEy UUID dU2AHE. B DA
WM emme JFEINS, BEoR—EBRE SD REREINAAE, XLRPEAHERER, FH Linux SR
UUID k#8532 K.

[target:~$ blkid ]

N PAIatT b R A R G R ATERX R T RESFN P M. IR mmcblk2pl Al mmcblkipl HAAH[
() UUID, W& RS IEmi /a5l

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
2 192.168.3.10, TSN 255.255.255.0, H HEELFE FHH S TFTP RS . WEkE, eMMC &&F
SD R44r2Ml. L, FTPAE R Yocto A WIC Bif% (<name>.wic ) HiEEEE ] eMMC. %5154

# bootloader, W%, B, WM overlay MARCIERS.

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

VLYY

WA BRAAE R G SO/ T 1GB WIS N 2eiddT i, BoA7ERH OPTEE J5, Bootloader Ha] i

RAM K/NEIR, A 2PAIN#EGEE 1GB 155

5257
FRARUER SR B EVLZ B M4 IEE ! Setup Network Host

A I P AR R BN R N A
o f#i[f DHCP

u-boot=> dhcp phytec-qt6demo-image-phyboard-pollux-imx8mp-3.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-qt6demo-image-phyboard-pollux-imx8mp-3.wic'.
Load address: 0x40480000

Loading: ####HHHHHHHIHIHHHHHHHHHH T

HHHHHHR IR

HHHHBH SRR AR R RR RIS RIS
HABHHHHEH
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

o [HHHA IP #hlilk (WIS E serverip # ipaddr).

u-boot=> tftp ${loadaddr} phytec-qtédemo-image-phyboard-pollux-imx8mp-3.wic

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic"'.

Load address: 0x40480000

Loading: #H###HHHHHHHHIHHHHHIHHIHHRH
HHANBRHH AN R AR R HAHR R AR R
B G e e

(B FT0)
RERERS 15
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(#_ETT)

HHHHRH S HHR SRR AR RIS
HABHHHH
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

K15 5 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 1780942 ... 1780942 blocks written: OK

HEF AR Linux REPBIMERES eMMC
BEATAETT SRR GEH B8 eMMC,

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

S —4% A%, T R4 ssh PMSCRE A B i1 FE 40 3R He 4 S 08 SR BIFF Ay eMMC BT, 34
fr:
target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic.* /tmp &&,
—bmaptool copy /tmp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic /dev/mmcblk2
7 Linux Pl L@ EAEIRS eMMC
A DAERSR) Linux FAL ERHEBEETE eMMC. FIZFi—#, SHZEAEFI LER— DB EA.
U522
TEARIEB A RE SR B AL AR MK IEH ! Setup Network Host
A EHL A B S
host:~$ 1s /srv/tftp
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic.bmap
LM 2% ssh MU bmaptool iy - RFEE 14 K1 B I Al eMMC:
host:~$ scp /srv/tftp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic root@192.168.3.11:/tmp && ssh,
—root@192.168.3.11 "bmaptool copy /tmp/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic /dev/mmcblk2"
RRFERS 16
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4.2.2 £iz1THY U-Boot @it MEIRE eMMC U-Boot $E{%
B PAYE U-Boot H1HE ¥ U-Boot 5514 imx-boot, eMMC _E ¥ U-Boot 2T eMMC [# user [XiH.

S
FEIE R AR BHR WL IR TEH | Setup Network Host

I tftp R GMERE] RAM 1, SRFHA eMMC:

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

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

i

TABEHEF R WA R, AN 512 FATHIEEL. SRS R DASKBUHE. SoC /Y IERA{E.

4.2.3 M USB XBEHRIEZIFEE eMMC
EF A LET U-Boot M\ USB IEE eMMC

IV

WP RAE R B SC/NT 1GB 0L 2T, BONFER Al OPTEE J5, Bootloader Hinl fify
RAM K/NEIR, A 2PAIN#EGE 1GB 18R

X LR R A id USB 8 HH eMMC, ff |ref-bootswitch| L SD RJHzlh, @A SD .
GIF R ERIFFIEA U-Boot #1455, FFEAF# 7 ARES WIC G LS AT %M USB #21.

FrBiR M USB 5 fngks) 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 ${loadaddr} *.wic
497444864 bytes read in 31577 ms (15 MiB/s)

FHEBEA 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: OK
u-boot=> boot
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EiE1THY Linux &4t M USB 18 eMMC

TFTX L BR R AT AE Linux RS FAEH] USB RABAEEARET eMMC, EFHE MR T w8
% U #F—A0 M SD KEshfZ.0M (Fl4 phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic) .
Rf-bootmode switch (S3) &R SD KE5.

o HAGHE 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: [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

o MAEBFHEAE USB st ARSI EG S

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

o ¥HEE1% 5 A phyCORE-i.MX 8M Plus eMMC (54X MMC #4¢ 2)

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

o TESEMB ARG, IFEBATAN eMMC JEZ].

A2
TEMZ I, BFRERfbootmode switch (S3) BlEH eMMC,

4.2.4 M)\ SD RI%E eMMC

RPEESCA T 2%, Gl ASDR eMMC. Shlt, BEHFE—MuT SD K BRI (xowic ). BT
BGOSR, FHREAE SD REVESE = A X ZRIER - KBy R Em SD K, 12 W Resizing ext]
Root Filesystem o

B, i partup (45 SD K, W Getting Started TR, ZREFEFI ] SD Ry TBAHE .

HEFAIREY uboot FFEL SD KIS eMMC

I

WA BT B8 SO RAVINT 1GB B L I A%, HNFER A OPTEE J5, Bootloader HA Ff) RAM
FK/NERR . REB Sk, Wi AF LR i@ SD F &% eMMC —5

o BF—MATHMEEESHE SD K, FFaIE—4 EXT4 #:UM5 =7 K. HF WIC Fifg (B4 phytec-
qt6demo-image.wic) & Hl%]i% X .

o Yfboolmode switch (S3) W'E >k SD -RH-4A SD .
o FTFFRIEI A U-Boot.,
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o IMEEIH:

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-qt6demo-image-phyboard-pollux-imx8mp-3.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

o FF4H mme B YIHE] 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 A5G WIC 5318 (fi0 phytec-qt6demo-image.wic) M SD RIREH| eMMC, XRER-RHATHIX, H
B imx-boot. Image. dtb. dtbo FIMR AR5 E ] eMMC,

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 XMHIEHK:bootmode switch (S3) BN eMMC,

EFERD linux FiEdiEid SD RIES eMMC
WA PAFE Linux RFEHREE eMMC, HFEE— partup Wi /474 SD R 1 WIC 5.
o REETE SD K EARAERY partup fa WIC g S04

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

o fif] partup #5555 A phyCORE-i.MX 8M Plus ) eMMC (MMC %% 2 A4 X FEFE)

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

1] partup BEERIPERZATATED I eMMC SRy i, AU B SRR R/

o
HIE
F4h, WA PAfEF bmaptool T.H:

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

PR, FERE bmaptool BEE I, HICHRENKIFARLM eMMC [y kz

o TESEMB ARG, I EBATAN eMMC JE3).

B
FEMZ |7, BEFEER:bootmode switch (S3) BL'EH eMMC,
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4.3 %5 SPI NOR Flash

phyCORE-i.MX8MP ###tu]i%fl SPT NOR Flash. ZEM SPI Flash j53), 1#Kfbootmode switch (S3) % E
%% SPT NOR . SPI Flash % H /). phyBOARD-Pollux-i. MXSMP FF &2 - Jii & 32MB [y SPT NOR
Flash. HEEFFi# bootloader M HIAEIAS &, BRNEIL T, W, WIS RGE 2 eMMC Iz,

SPI NOR Flash 7y REAE U-Boot BREEASEE AP E o W] PAIELL AT i 94T EI

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

4.3.1 EiZMLEI%S SPI NOR Flash

SPI NOR H] PAfL {5 bootloader S HI AR . arm64 1) linux WAZTCHE BATIEESDS, WEZSHRI/NEDR T
phyCORE-i.MX 8M Plus | SPI NOR Flash {4 .

N2
LTRSS R ) VL BRI LB IR ! Setup Network Host

HEFARE U-Boot IMFHEITIMLEIES SPI NOR

FA T 25 eMMC, BRI IERISCE L PC. IP HihEFF 2 E N 192.168.3.10, T M BEE N
255.255.255.0, FFHFHFEA—AWHE TFTP fiids. R TS 2 E, F2% SPT NOR Flash #EATHZE

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

o SPI NOR Flash #5%f FIF#AM% 30 U-Boot Hif. RGN TIEMMSECrE. i tftp kst
1%, SRS bootloader E A Flash:

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

device 0 offset Ox0, size Ox1c0Ob20

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

o [AIIH EHEBRIAE P IX . aXRE, BRBEASE I AFEA SPI NOR Flash JEB1EE A

[u—boot:> sf erase 0x400000 0x100000 ]

EFER linux FEHETMLIES SPI NOR Flash
o FRBTBM BN HIEITT A

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

o FHREHEFRAY U-boot 43 XA B :

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)

(BRI
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L

(B2 1TT)

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

% U-Boot 43X H 5

target:~$ flash erase /dev/mtd® 0x0 60

target:~$ flashcp imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd0O

4.3.2 M SD KIEE SPI NOR Flash
SPI NOR Flash I bootloader 447 PAiE T SD FutfT485E

TEFAHEY U-Boot IfEsh M SD RIRE SPI NOR
o J SPI NOR Flash [t U-boot £5f% imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash__evk_flexspi &

%] SD REsH—17r X

o TEHATESGHAEZ N, F52%] SPI-NOR Flash #4725 :

u-boot=> sf probe

SF: Detected n25g256ax1l with page size 256 Bytes, erase size 64 KiB, total 32 MiB

o SPI NOR Flash SE.{#i A8 U-Boot £

PESF bootloader H A flash:

BR, WO IERSEE . A SD RimEsR

u-boot=> mmc dev 1

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

o [FIFTEEEIRIA N X IXRE,

FRIEAS AT PAZEM SPI NOR Flash B3 )5

[u—boot:> sf erase 0x400000 0x100000

EFEREY linux FRiER SD RIRE SPI NOR

« ff SPI NOR Flash f U-boot
#il#] SD R —7 X

o H#H SD

#5148 imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash__evk_flexspi &

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

o BRI U-Boot /3 X KA :

(target:~$ mtdinfo /dev/mtdo
mtdo

Name:

Type:

Eraseblock size:

Amount of eraseblocks:

u-boot

nor

65536 bytes, 64.0 KiB

60 (3932160 bytes, 3.7 MiB)

Minimum input/output unit size: 1 byte
Sub-page size: 1 byte
Character device major/minor: 90:0
(BT )
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(e E1)

Bad blocks are allowed: false

Device is writable: true
.

¥ u-boot X If4EE :

-
target:~$ flash erase /dev/mtd® 0x0 60

target:~$ flashcp /mnt/imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd0
.

4.4 RAUC

BSP 3 #; RAUC (Robust Auto-Update Controller) . ‘45 PRI A W (5 H S 2. XFEHH Linux
oo WARAIRSCHE RS, PHYTEC B85 T —MEL T, NMHWERITN BSP 488 RAUC:
L-1006e.A5 RAUC Update & Device Management Manual .
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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 MRS RENA#EZ

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 FFREARZMEMPTA overlay SUPFE B titp HorH:

[host:~$ cp *.dtbo /srv/tftp ]

o Bt other IR} tftp H SR BT SCIFRA BEBUR 5 WPREICIEMIT 2 AR T EAT:

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

o FHRSCIFRGRERIER NFS H g

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

ik
THHOREE sudo JATANS, PABREEARSCIR R GE b SO BT @A R -
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5.2.2 IEBMLE BN bootenv.txt L
e titp HsghE—4> bootenv.txt S, FHHFPATARE A,

bootfile=Image
fdt_file=oftree
nfsroot=/srv/nfs
overlays=<overlayfilenames>

<overlayfilenames> WU A AT H 1Y) overlay A SCIE% . I ZSH8 0B SC 444 . A :

{overlays=example-overlayl.dtbo example-overlay2.dtbo

52571
G SC AR overlay FE device tree A5 AT,

5.2.3 AR LEHMEIZE
R T H E T A B PARMIECE, 5+ BB AL B B T4 . Network Environment Customization

5.2.4 W ARG
EIFEBURENE] U-boot, /T2 s,
o BRI, ¥HET:

[u-boot:> run netboot ]

5.3 £ UUU T H

NXP 84 TH (UUU-Tool) J&—3AE F M Eisfriy#r, M T SDP (A7 FEL) 7EH KR
FF#EIFE1T bootloader., A XiFH4{EE,, /i https://github.com /nxp-imx/mfgtools 8 F# )y UUU
TH SR,
5.3.1 {#f UUU TEMES
o HHME https://github.com /nxp-imx/mfgtools#linux by -HIEFT#RAE
o AT AT UUU, PR IS PATH i
XA~ BASH fip4 FUZ B UUU BE| PATH Hre SRR, R AT IS ~/ . bashre 1,

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

o WH udev HN (F£ uuu -udev FFAETEANULIA ) :

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

Al A FRATAI IR 45 %3 F 3 imx-boot, m{E M Yocto 45 H F /) build/deploy/images/phyboard-pollux-
imx8mp-3/FREUE . Bk wic 515 S 2 eMMC, /3452 phytec-qt6demo-image-phyboard-pollux-imx8mp-

3.wic,

5.3.3 FEHRESE

Bfbootmode switch (S3) #'E&H USB 47 F#k. [, $F USB s X5 (upper connector) #E#3| EHL,

5.3.4 i&iF UUU I EBzh bootloader
PATH 2T Kot b

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

BT AMRAE R — R (X 1) fE A i LA R 2 H b

ik

UUU LA HERINS 34 A fastboot. ARG EM MK E, WEHE U-Boot H/RFF R setenv
bootemd_mfg &Pk I IE A5 & bootemd  mfg, (FIERIEHE, LI AR M UUU THESE, BRIAF
BASEAmaR, saveenv B AL MR EAK AR U-boot W EshMm4, MFHEFE K U-Boot
AR LR

5.3.5 i@it UUU T RJE U-boot RiEI%EEF eMMC

e

UUU ¥ U-boot ki A eMMC BOOT (8 ) & 3 4+ X 5, & £ eMMC v & &
BOOT PARTITION ENABLE, Xi#F %k —A4 8, K- FFKA1FHE bootloader {R1EFE eMMC [
USER 4K, W3R E A2 U-boot H).wic 5531 A2%H BOOT PARTITION | ENABLE 1,
FHFEOR IR AA HARAFAE BOOT 4Ky U-boot. A T7E U-Boot Hifp i) in, =F

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.
X#E bootloader BIRLHWEE | eMMC ) BOOT 431X, {HYEREZ) EPKA%%@H%!

TEfE ] partup THAN .partup T eMMC SRERS, bR RENHEITH, X2 partup KL,
fa e H .

PATHETT Rt B

[host:~$ sudo uuu -b emmc imx-boot
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5.3.6 &iT UUU T B wic E%1%EE eMMC
PATHZ T R L H

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

5.4 JHITYmiFHES

TEART S FRATEHGBUHEAE ] Yocto Project HIE L R 4% U-Boot il Linux kernel, U-Boot, Linux
kernel DA HAMTERGEY git AR ATEFRATHY Git Jles54F B4RE], Mk git://git.phytec.de.

ik

a0 2R Y A BB K BE/M % AR R git PR, AT DAk A HTTP 8 HTTPS (ff 40: git clone
git://git.phytec.de/u-boot-imx)

5.4.1 Git g
o Y U-Boot {3 :

[git://git.phytec.de/u—boot—imx

o FA1HY U-Boot JTF u-boot-imx FH-EMN T —LLRF A X B #N T .
o A Linux WEQHE:

[git://git.phytec.de/linux-imx ]

o FATIHY iMX 8M Plus N#Z 2T linux-imx Ni%.
BRI AL DAY Y u-boot I kernel SRAXIR Y git O tag #r%, AR EN BSP JE 30k :

meta-phytec/dynamic-layers/freescale-layer/recipes-kernel/linux/linux-imx_*.bb
meta-phytec/recipes-bsp/u-boot/u-boot-imx *.bb

5.4.2 3%Hy SDK
A DATEIAL T3 SDK X HL, BiEE i Yocto Z:4wikEn SDK:
o %3hF| Yocto [ build H:

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

TERIh RIS, SDK 2235 R 7ELE build/deploy*/sdk,

5.4.3 &% SDK
o BCEIEFBRH 2% SDK:

host:~$ chmod +x phytec-ampliphy-vendor-xwayland-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-
—toolchain-4.0.13.sh
host:~$ ./phytec-ampliphy-vendor-xwayland-glibc-x86 64-phytec-qt6demo-image-cortexa53-crypto-
—toolchain-4.0.13.sh

(BFM)
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(#: 110)
|
Enter target directory for SDK (default: /opt/ampliphy-vendor-xwayland/4.0.13):
You are about to install the SDK to "/opt/ampliphy-vendor-xwayland/4.0.13". 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 € SDK
L AE T HEEH S source environment-setup SUARWIIRACTE shell A2 4R ER5 -
[host:~$ source /opt/ampliphy-vendor-xwayland/4.0.13/environment-setup-cortexa53-crypto-phytec-linux ]

5.4.5 REMEILR

M7 %1% Linux kernel Fil U-Boot T8 FHL 24— LMK T H . %F Ubuntu, 0] DA DA R 64208
Bl

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

5.5 Bih%Ri¥ U-Boot

5.5.1 FRELE
o #1HL U-Boot JEfH:

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

o EHRBUEHIN U-Boot tag, FFEA AR release notes, W PATEX HHH]: release notes
o JCHRAS TS B FFtag** FR v2022.04 2.2.2-phy5
o BFEITN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2022.04 2.2.2-phy5

. YGRS

host:~/u-boot-imx$ source /opt/ampliphy-vendor-xwayland/4.0.13/environment-setup-cortexa53-crypto-
—phytec-linux

5.5.2 FRERFTARAY = 3 30

B4 bootloader, (T EAFR B BB AAY u-boot-imx %% H 5, HAFILE M AIAER mkimage 1
%

e ARM Trusted firmware _JEHRISCIE (mhimage T AFEAFR bl31.bin ): bl31-imx8mp.bin

o« OPTEE %% (7Ji£f)): tee.bin

« DDR firmware files ( mkimage I B 3f % # X Ipddr4_[i,dJmem_ *d_ *.bin
): Ipddr4 dmem 1d_*.bin, Ipddr4 dmem 2d_*.bin, Ipddr4 imem 1d *.bin,
Ipddr4 _imem_2d_*.bin
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WEREE LM Yocto 4k THATHY BSP, LRI PALE yocto T2 H H 2RI bl31-imx8mp.bin. tee.bin I
Ipddr4_*.bin: BSP Images

B F AR PAFE X B R # 3 fF: https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP /
BSP-Yocto-NXP-i. MX8MP-PD23.1.0/images/ampliphy-vendor-xwayland /phyboard-pollux-imx8mp-3/
imx-boot-tools/

i
HPRISE & TR SCIE, AR mkimage tool FR%

5.5.3 #giF bootloader

o ¥ flash.bin (imx-boot):

host:~/u-boot-imx$ make phycore-imx8mp_defconfig
host:~/u-boot-imx$ make flash.bin

5.5.4 J& bootloader IREFIRIZEZ L
flash.bin SR PATE u-boot-imx/ HEN4RB], BAEW ARG . 752480 1R e i n ks -

SoC User X {ETEE Boot X EEE eMMC %%
iMX 8M Plus 32 kiB 0 kiB /dev/mmcblk2

Bian, k%5 SD k-

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

LN

R EAE AT BSP Yocto TR, HAAM WA M ST Yocto 42 5”"BOOTLOADER _SEEK”
FI"BOOTLOADER SEEK EMMC” $iFEHf,

5.5.5 FHBEFERNEKXK/I\EIF U-Boot

WG RS ) EEPROM Hr (7 B IR 2R M Tk a2l , @l DA — D EAEE RAM /M
flash.bin. {HEPIRIRRIATZHFFRITARS IEHi) EEPROM .

i P BRI U-boot JEALRS, FY)4%] Build U-Boot Tl 4332,
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

PR IR RAM KU/, PRS00 g 80 BOURTERZ RAM KUNYAT. PRAFESUS, #%
W& Build U-Boot FAYIIF A BRIEATHAE -
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M PD23.1.0 JRATFIG, 547 1549.3 J H &5 AN phyCORE-i.MX 8M Plus SoM 37 2GHz ) RAM I
J¥o BRRHESCRIAZ.OR EASE M, BT LT85 84k

%S4 configs/phycore-imx8mp_ defconfig, B F [E M) 2GHz W7 RAM K/)h:

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_USE 2GHZ RAM TIMINGS=y

e IE B RAM  K/h, MR KR B R E B Wiz RAM KR/ R 4 A8
CONFIG_PHYCORE_IMX8MP_USE 2GHZ_RAM_TIMINGS &I}, ZRIAKFiE#E 1.5GHz [ H})F. MRAFHE NG, %
M8 Build U-Boot W) 42 A BT HE .

5.6 BMEIFAE

5.6.1 EeERIED
o fHHM linux-imx 43 % A] DAYE release notes iR 2]
o WRAFTHRRAREFR N v5.15.712.2.2-phy3
e Check out FFFERH linux-imx Fr&&

host:~$ git clone git://git.phytec.de/linux-imx

host:~$ cd ~/linux-imx/

host:~/linux-imx$ git fetch --all --tags
host:~/linux-imx$ git checkout tags/v5.15.71 2.2.2-phy3

o NTHRATHH, HRANVEB IR — AN

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

. ULEGFIE

{host:~/1inux-imx$ source /opt/ampliphy-vendor-xwayland/4.0.13/environment-setup-cortexa53-crypto-

—phytec-linux

5.6.2 wiFNE

o J1¥F Linux W% :

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

)

host:~/linux-imx$ make imx v8 defconfig imx8 phytec distro.config imx8 phytec platform.config ’

o APAEPIAZAHL . FLANZENEFH] NFS Ht:

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

BT PALE ~/linux-imx /arch/arm64/boot /ITmage $%7|
dtb 3R] PAFE ~/linux-imx/arch /arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dtb %3]
2 (HEH) RIFRARH -overlay S, HFizfT
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[host:~/1inux-imx$ make dtbs ]
ik
AR GBI AT S ) -
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
PR ETE EHRGE LT libyaml-dev” £
[host:~$ sudo apt install libyaml-dev ]

5.6.3 KAXEHZE SD R
W% S module IR R A i At b SCHAERT PARI AR T A2 il 2 EL ki SD ks

host:~/linux-imx$ cp arch/armé64/boot/Image /path/to/sdcard/boot/

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

host:~/linux-imx$ make INSTALL MOD PATH=/path/to/sdcard/root/ modules_install

5.7 3XHy BSP F AP

5.7.1 ¥MFi release BF A4

X2 release manifest U2 N Tk Yocto BSP [FF KA. BENTASHE phyLinux #EHK B ER,
TETFhkEE. ATRAGEH DR fir 247 2R 52 U HRAE -

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD23.1.y J

XA —A BSP, HTHRE S4HiA (BSP-Yocto-NXP-i. MX8SMP-PD23.1.0 ) [ &M, MR
TEFFIR, AEM SO P IAT repo sync FEMFATTRY Git O PRIRTA ol SE e

[host:~$ repo sync ]

5.7.2 BiR AR ABIF A PhRE

B A RRAS T 2 P AR AT LA X A 55 1 5 RATRA R i, B — NG iR A (BSP-Yocto-
NXP-i.MX8MP-PD23.1.0 ) ff) PDXX.Y ¥(FEmmRA, HH .y 458:

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

5.8 KB Upstream %

FATE—MEEH Yocto 4 (A2 NXP k1) B manifest, {hffif] upstream ¥ Linux il U-Boot, iX
] DA 2 355 upstream kernel /U-Boot,

ik
master 4337 manifest T HHHF KRS . GBS EI—E bug, HA1SEWEE master 434,
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[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-master

5.9 X1t SD FEzxIELARITED SD F#ITHER
{110 SD R RIFRERE A I (T B TR 098 JLAE S5 . AT BRI SRR

REBER TN T EIAE root 73 IXFIRA R . B SD RS, MRS RGH LY R )@
— AR K B ILFA R T E T ME AL SD K. R E2 M Gparted,

5.9.1 Gparted
o 3KHL GParted:

[host:~$ sudo apt install gparted

o ¥ SD REA EHUIF PRI 25

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 HIFEA SD RoX.
e 53 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 .

o TEA BB TR AP SD Rt
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

FE
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o PUFEET] PAEEEAR 70 X H4F phytec-qtédemo-image-phyboard-pollux-imx8mp-3.wic 5515 & il 2 H 4.
SRIGFHEEE -

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

BEBE=ITE
o FEA AR TR AR SD Ris

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 MEREERHUREKER, A5 M 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.

FAR 38



i.MX 8M Plus BSP Manual PD23.1.0 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

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

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

E%ﬁﬁ%ﬁég W) — N AEFR IR TR MBS AR n] PATE devicetree.org [RIRESAR
LA R H]

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

WA Overlay @ W] DATE JE 3l I & B S4B b B9 B R Beo BN EAR B8 1l ik o X BE RS Hh iy
include, overlay /& 7 55 1) 7 2R AR overlay ] DRI ST SR EHOR BEE T SURAS . W # Overlay
53A Linux WNAZGEE P i) HA % 250 SO — e 7 3C4EJ2 arch/armé4/boot/dts/freescale/overlays
.
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phyboard-pollux-imx8mp-3.conf 7] F{ ] overlay {4 :

imx8mp-isi-csil.dtbo
imx8mp-isi-csi2.dtbo
imx8mp-isp-csil.dtbo
imx8mp-isp-csi2.dtbo
imx8mp-phyboard-pollux-peb-av-010.dtbo
imx8mp-phyboard-pollux-peb-av-012.dtbo
imx8mp-phyboard-pollux-peb-wlbt-05.dtbo
imx8mp-phycore-no-eth.dtbo
imx8mp-phycore-no-rtc.dtbo
imx8mp-phycore-no-spiflash.dtbo
imx8mp-phycore-rpmsg.dtbo
imx8mp-vm@16-csil.dtbo
imx8mp-vm@1l6-csil-fpdlink.dtbo
imx8mp-vm016-csi2.dtbo
imx8mp-vmO1l6-csi2-fpdlink.dtbo
imx8mp-vm@1l7-csil.dtbo
imx8mp-vm017-csil-fpdlink.dtbo
imx8mp-vmO1l7-csi2.dtbo
imx8mp-vm@17-csi2-fpdlink.dtbo

" PATE Linux 5§ U-Boot ¥45i FHCE. overlay. overlay @AE5 | ay S WM G . WROMEZ BIER. 3T RM
T3 B T2 i AR BV

%E ${overlays} TE

${overlays} U-Boot FFIE48 G40 & — A PASSKE A BRI overlay SCE%1 32, X286 overlay SCHGFE B 343
AN . RS, overlay SCFLAUCEAE eMMC/SD -RIWFZ4 X, SE @ titp mEk. 7
$KERNEL DEVICETREE X4~ Yocto machine 25 & Hi% &1 overlay SO H i3] 54 WIC 1%
B s X

${overlays} ZF B [ DA EAE U-Boot M3 i i &, Al DAVE AN bootenv. txt FREE LAY —4) %LA
BT, ${overlays} AF g 3R BN THEBIXH bootenv. txt SCF. L0 AYEE B 8hAYTF &M LA Linux 5
BUFNE A% 304

target:~$ cat /boot/bootenv.txt
overlays=imx8mp-phyboard-pollux-rdk-peb-eval-01.dtbo imx8mp-phyboard-pollux-peb-av-010.dtbo

EE&HTTU\EF‘ AR WA WK bootenv. txt UM, MDA EAE U-Boot HBEH% E overlay 48

Eo

u-boot=> setenv overlays imx8mp-phyboard-pollux-peb-av-010.dtbo
u-boot=> printenv overlays
overlays=imx8mp-phyboard-pollux-peb-av-010.dtbo

u-boot=> boot

TR P E LT ${overlays} A8, [FB/FAE bootenv.txt SC{, MIFFZLE ${no_bootenv} AFfE:

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays imx8mp-phyboard-pollux-peb-av-010.dtbo
u-boot=> boot

B RIPBEHEFELZELR, 530 U-boot External Environment subsection of the device tree overlay section.

TAVEH ${overlays} AF kAl IZ TS JO3E H SR A P AR5 3k . WRARZEH ${overlays} AF i
W51 ) overlay, W] DAYE U-Boot RYFRYEHURF ${no_overlays} AR E N 1.
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u-boot=> setenv no overlays 1
u-boot=> boot

FR&<

fii ] U-Boot #"J@ iy 4 Reg A I #8 ty [ BR %K extension board scan() A5 IFH-7ME 5 F 1 overlay .
PAX A S ) overlay 2325 FAZ DA b AR MRS 44 A28 528 T EEPROM #dis (EEPROM
SoM Detection) LI .

X T A% OB S 15 2 W AR & overlay . BEGATE U-Boot HizfTHY SoM Z# £V overlay,
HIBsfT:

u-boot=> extension scan

Found 1 extension board(s).

u-boot=> extension list

Extension 0: phyCORE-i.MX8MP no SPI flash

Manufacturer: PHYTEC

Version:

Devicetree overlay: imx8mp-phycore-no-spiflash.dtbo
Other information: SPI flash not populated on SoM

W EA W A EEPROM £, WIS IERATA] 3 &4 overlay.
AT B R B A ahis TP R4, ATPATE bootloader B4 HURF ${no_extensions} AF i E N 1 :

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

6.2.3 U-boot HpERIfIE

TE Linux WAZJE SN, SMEERE bootenv. txt SCASCHFHREM MMC #5245 boot 7y K efi@id TFTP fn#k. i
SR EZH 2 ${overlays) A8 & . XA AFFXIAN Y machine 7E Yocto HiiE SURIF Y overlay JiL
o R NATE meta-phytec H1f#) Yocto recipe i bootenv Hi5g X : https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=kirkstone

SR ] DA A AR &, XS AR R TR B B I . (H A X boot @A G AT AS I
AR, BN ${nfsroot} B ${mmcargs}. FESCHFHESCHAAE BIFASHIERM . DAL E 8 E) FEVE AR B

AR TSI MBSNRERSE , S R AR T, IO FAT A PR AL

6.2.4 # Linux T EMF AR LR U-boot IFELTE
Libubootenv A 1EAG P& —ATH, B TEEFF &R linux F&# U-Boot 3155,
AR s 24T E U-Boot 3k

[target:~$ fw_printenv

AT fir 450 U-Boot 3135 :

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

,J\l[:\

Libubootenv £ 2 IECE SO P ECE A AL & . BB AR B S PHE A B SO, BOAEIL T
] eMMC HAFEFAC R .
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AR eMMC ARG E eMMC R4, libubootenv ¥ Toyk TAE. BV IZIEER /etc/fw_env.
config ({4, DAVCHCE ARG B .
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CHAPTER [

Halshi%

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| & H W) i% % W F£ 78 https://git.phytec.de/linux-imx /tree/arch /arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#nb536

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 [ 1% 5 #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n341

7.3 Mg
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 ]

MRIGERIRECFICE, BRI AR E AT RE S 70 S B0 DT SCPERUERUY DT, FEC PA
KM IP DRI, KA AKR PHY Bt ot b, n DAL BLRE] : https://git.phytec.de/

linux-imx/tree/arch/arm64/boot /dts/freescale /imx8mp-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n50.

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the
phyBOARD-Pollux can be found here: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/
freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n150.

7.3.1 MEKEE
U-boot F4RIRIE
o HHE bootloader HHAx#; DA M 15 -

iEIME 49


https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_2.2.2-phy3#n341
https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_2.2.2-phy3#n341
https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n50
https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n50
https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_2.2.2-phy3#n150
https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_2.2.2-phy3#n150

i.MX 8M Plus BSP Manual PD23.1.0 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

[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:~$ ifconfig eth0

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 (0.0 B) TX bytes:0 (0.0 B)

o IfiHIEEE ethO [T E :
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[target:~$ ifconfig eth® 192.168.3.11 netmask 255.255.255.0 up

7.3.2 & BEM

7£ phyBOARD-Pollux |-, WLAN #11 'flf PEB-WLBT-05 §"J@#iiifit. PEB-WLBT-05 {J phyBOARD-
Pollux P A 145w [ &) 7R T 4] %%% PEB-WLBT-05.

IS

%I BSP A PD22.1 Jr EihiA, FRLEME PEB-WLBT-05 Overlay, 73] PEB-WLBT-05 ¥ 1
B

[target:~$ vi /boot/bootenv.txt ]
ZJ5, bootenv.txt SN IZANT PR (B A AL & HAR R A overlay!) :
{overlays=imx8mp-phyboard-pollux-peb-wlbt-OS.dtbo ]
SRR H i e Y -

{target:~$ reboot ]

B REEW overlay W LER., HEHELEdevice tree T,

AT 3 WLAN ATHEZE, AT BE SR 5 LSR 1Y Sterling-LWB AL, B H 0 2.4 GHz, I H ] PAFEZ s
A FBAT, E kst (1] WEP, WPA, WPA2 I A (AP) B4 . 4 R E L5 5., 75
1518 https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_ 2.pdf
EHEE WLAN R4

T SE BB I E A 1 1 e

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

(GRSE ek

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)

WE L

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

BRG] AT m] Y Ey 10 2% -

[target:~$ iw wlan® scan | grep SSID

BERTDABEH — 5P 5% 0, 4428 wpa__supplicant, 3(#F WEP. WPA Hil WPA2, DAEISZ IR
NI, RSN NEI SO /ete/wpa_supplicant. conf i
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country=DE

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

}

PUAE R AT ST %

[target:~$ wpa_supplicant -D nl860211 -c /etc/wpa_supplicant.conf -i wlan@® -B

XAAFE AN i -

ENT-CONNECTED - Connection to 88:33:14:5d:db:bl completed [id=0 id str=]

To finish the configuration you can configure DHCP to receive an IP address (supported by most WLAN
access points). For other possible IP configurations, see section Changing the Network Configuration in the
Yocto Reference Manual (kirkstone).

e, BIEHR:

[target:~$ mkdir -p /etc/systemd/network/

SRJGTE /etc/systemd/network/10-wlan@.network FPEINDA T ECE H B

# file /etc/systemd/network/10-wlan@.network
[Match]
Name=wlan0

[Network]
DHCP=yes

BUAE, S W25 F PR DA B AR R

[target:~$ systemctl restart systemd-networkd

7.3.3 7T

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

Bluetooth is connected to UART3 interface. More information about the module can be found at
https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_2.pdf. 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

BT DA PR h ) ] DL F e AEBOABCE R, B2 Al I
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target:~$ hcitool scan
Scanning ...
XX XX XX e XX XX 2 XX <SSID>

o] B
T AT LA

[target:~$ hciconfig hci® piscan ]

SRR S

[target:~$ hciconfig hci® noscan ]

=

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

TR B R WOF MBS IR MG B “EBRIK: org.bluez.Error.Failed” , 22 FI AN v 2 B 530
PulseAudio:

[target:~$ pulseaudio --start ]

7.4 SD/MMC

#% 1.MX 8M Plus S F— T SD KA1 MMC R0, 12 linux @ RS . XL m] DM HAN A
LA —FEGE A

&
BB AR IR . R, I PRAE B A A RN A B E . XS SEER R R

= HFF

|

A SD/MMC K5, WEHHTE/dev HAE BN BT . S8 BB T DA L H /dev /mmeblkl 54575 fii)7
i, SD/MMC -RE5 KRR A

[/dev/mmcblk1p<Y> ]

<Y> N RGT, ML ITIRTTRL, ERENRRAE IR KB . 70 T DARE AT A 2R 2 S R Gt AT
Ak, I E AT ALMARHET A TAL B, BN, TPABEA] mount Al umount iy /84770 X HE A H1 2 -
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TN

X KB T 20K SD RS AR XK (EUT M) . WREATRE, WERNREER
— ARG (RRIT “HAEL”) . XML T, DA /dev/mmeblkl FEATAE A MLRIHE. F
AL AT 57 2 HEE

MMC (SD k#t) #1008y DT Bl & : https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n380

eMMC # O B DT [ E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phycore-som.dtsi?h=v5.15.71_ 2.2.2-phy3#n223

7.5 eMMC 5%

PHYTEC ###t 4 phyCORE-i.MX 8M Plus fif 4 7 eMMC fE#t B/ £ 3478, eMMC &L 2
¥t (MLC) s =285t (TLC) FARSLIAZE, AW TR ECC MBS S i4 s flds . 11
if SD/MMC # 1 i##:%] i.MX 8M Plus , J7E Linux W HIENIEESERR, 40 SD . ol

A AP RTE B JEDEC #24E (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmc/e-mmc) . eMMC il ¥ 7 8HE F AR B 8, 5165 Z#89 JEDEC
eMMC FRUERRA—E [T,

PHYTEC Huif#] JEDEC A 5.0 #1 5.1 #J eMMC & F .

7.5.1 'R CSD HHE28

WP e CSD 2 47e% 1T PAEEL eMMC 545 HALRY(F BRI E . A XTIy R, S HHE
BEETFHA JEDEC Frifk.

£ Linux ] 2], f@n] AESH) 27178

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

(GRSE ek

Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S _CMD_SET: 0x01]
foool

7.5.2 {EREIGE#R{E (BKOPS)

)5 NAND Flash #itt, eMMC @& & — A NAEmZE (FTL), %2 f5Ta s MLC 5t TLC 1
BEUS M . PUEBAIAHRE LR (ECC). XTHEEMPIT LB TS (BIUHERRCR BT BE) . XTS5
Wby ki (BKOPS).

BOAREL T (BukTth ), e B REE T, aTREAs, Mng e s i IR ] o

JEDEC #rifE H A v4.4L e T —Frvk, EVLTATF Sk BKOPS. F X HEZE4EE, HEH
JEDEC #i#fz"r “Background Operations” DAK eMMC %t B 2572 BKOPS_EN (277E#8: 163)
1 BKOPS_START (29f74%: 164) Wik,

Ffi#s BKOPS EN (ZFff#s: 163) #fii MANUAL EN (fii 0) & X:
o H0: FHALZFFshfA BKOPS., &&5 AR ZE] 0.
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o {H 11 FHSCFFahfi% BKOPS., MENAITRETETGN, ELAm% BKOPS,

H v3.7 BUADAK, Linux WSS T il G #AERILE . S FE eMMC 4 LS /il BKOPS_EN
(FEAAE B30

JEDEC #Fpi#fE v5.1 5| AT —FEie Hsh BKOPS Bhfig. B FHLAEW E W & G G 8E, oAIREAES N
i 3l a3 BKOPS (152 029174 BKOPS EN (2748 163) Jii AUTO_ EN fyfiR).,

o WA BKOPS EN REBCWE, T

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

e, p:

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

fE 0x00 78 BKOPS EN #48, i B AMEREZ 2. {6 0x01 &7 BKOPS_EN 5, &
HURFAN I AL I 5 A

o G PA T A4 ifE 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, #HH4T:

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

o N THRHTICEAROT HINZRER H ahfil & BKOPS, e XM AR SE:

[target:~$ poweroff ]

I
BKOPS_EN fiig—IRPEgiAeny, Toikike .

7.5.3 TIEBA

5 PRI 7] F ] 55 A B0
1. XA eMMC 4% /4 KT HE5 AJ7 2k
2. KBRS A2,

IV
RERE eMMC 43X 5 DOS. MBR g GPT 4 XER 4 XIEE (S HEH—T7).
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o —ANTEEE AT KR ZHIE N B 44 phyCORE-i.MX 8M Plus SoM _|#:#k () eMMC 5= . MHE
AEIBATHIIT R ARG X —

target:~$ mmc extcsd read /dev/mmcblk2 | grep -A 5 WR REL SET
Write reliability setting register [WR REL SET]: 0x1f
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 A, WTPAE mme THBFME:

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.

A E AT RS CMD23 d it & {7 Reliable Write Request parameter (R]fEE AiERKS50) (v
31). HWEMA v3.0 2, SCHRS (Fl extd B HDE) FH P 2SEINM AR (0 fdisk i) 2
WA Z S SR8, 7 Linux WAZJRREY, BEdhsdE REQ META #EfTARE .

gk (G data=journal ) extd SCPFRGAEWTHTT UL T @4/ SCPFRGUR A W] DALERT L 51K
RS, (AEWE RN S AREIR T RES B ERMIEILT, #n MR S RS IEFRES. N T
B DR RE PP SCPFRY IR B PRAT I AR RG] R G pRAK fdatasyne B fsyne,

7.5.4 FEE extd RILHRFERIK/

1E45 SD REURE A eMMC I}, extd SXPFRGDREAY EH] eMMC HIRRE. WA parted Sk JEAR
R XARGIE TR, i eMMC, SD R,

o BRBCURTBLR R/

[target:~$ parted /dev/mmcblk2 print

o FHiane:

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:

Number Start End Size Type File system Flags
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(#: 110)
1 4194kB 72.4MB 68.2MB primary fatlé boot, lba
2 72.4MB 537MB 465MB primary ext4

L

] parted F53C1F R G0 0 RIFHE A e KR/

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

target:~$ parted /dev/mmcblk2 print

Model: MMC Q2355L (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

.

RESCAF R GEPHE A A 53 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 (1lk) blocks long

-

TESCE R G RUN AT ARSI HR e EE AT AM SD REEIMR, SAETE eMMOC 73 KR HE B S0 &
GRS

7.5.5 BH% SLC &R

eMMC &4 MLC o TLC 3ef7i#%dE. 5 NAND Flash #{iffy SLC A, MLC =t TLC 7E A H
IRAEOL T, ATEEMERAR AR R R R

QR BT SR A R AP A i, TS SLC BEsel SLC B, XI5k TR EtE, %8
PEAE JEDEC Frif Ay i, nT DA i — N IELE X I B . JEDEC AR AL 3 2 14 10 52 LA
FRIGRIIE, X HE R HIE R HATHE . X IRE (Micron) St g, SEERE SR T AEENE, (HOURE A REE

i
JAL,

TEiss bR R E R, T A B Sk

PATR 2B BRIER T g e 4 5 JeR 1k
o EIEMHPAT a4 3RE eMMC B 24 B/

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

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

WERT L, % BRI RN 63652757504 4 = 60704 MiB.
o ZEHBUA MM SLC BEURR B RN, S -

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

f54n:

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 /M 3719168 KiB = 3632 MiB.
o BAE, STPAE AL fr o N B B B ESR IR, Bl4n 3719168 KiB:

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

(GESEIRGE

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 HTHRFICECAER, WXRHRS:

[target:~$ poweroff

HIEFT R B ER AR B 5 R
e Bc, #ff ENH SIZE MULT {fl, ©41E 3719168 KiB:

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

VA ZE R

-

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

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

o IJE, KEIRAHIIN:

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

.
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7.5.6 EBREE

AR R eMMC #645, MARETEEEE. eMMC HEBAEEERIKZER MLC 5 TLC, &5
XEEHARICA N EFr. B BRI R, R ECh .

o SD RiE3EHIT:

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

eI --secure HifRarA1E eMMC B HRIRITHRZ IS ER. £ (R HLBRHES, 4 eMMC &%
Foe BB RO 7y DX R A - R

25
{target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

T WA BHRBE LA ER, EX AT R BB, H AFRE s Km0 !

7.5.7 eMMC Boot 97X
eMMC &2 WSV NANFEAIE X0 User 43X, bootl 43X, boot2 43X Fl rpmb 43X,

User 43 IX¥E JEDEC Frife HFR-A H FEIEIX, 2 EERAMHSIX. 72X bootl Fl boot2 B DA F 4L
bootloader, FfHE a[%E, i.MX 8M Plus fii FHF4N 43 X #k bootloader B eMMC #4515 | S E R, 4
X rpmb Z—/Nr X, HigiE 2 FE AL T .

WAk, User 43 IXAT PAGR A PUAS B 22 LM i@ X XN REI R TEA U s TS . AREZS
R, WZH JEDEC fRifEsf 7.2 For XA T

IV
AEHF eMMC 23 X5 DOS. MBR 5 GPT 73X E )73 XIRE -

iy PHYTEC BSP #A i | eMMC % #5140 X 3hRE. U-Boot #6582 H P14 KK T 46 07 & .
U-Boot MR EAE U-Boot 2 JERIEZE N E . iH MBR 43 XEQEFH N2 IX, —i2 FAT32 51545 K,
B extd WXMHRG K. EAMT U-Boot il U-Boot P15 5. FAT32 55340 KA & N AT A%
e

B eMMC B, BRAFIH % AT boot 4 X £ f7i# bootloader. U-Boot FREEATIIRNLT 56— 43 X Z Hi
B X. P RRIER T B bootloader. FTiE— /R fBil, 7 WA HF bootloader 485 2| W4~ 5
boot 43 RKH—A~, It FH P as B a1 s sh i 4

7.5.8 BdAPZES
TE AL LIEAT

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

BIELLR, bootl F boot2 43 K@ HEEhy . BEMH P ERBANEN], EUAHE sysfs 45 ] force_ro.
T34 bootloader 5 A eMMC boot 43X, et EHE:

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

¥ bootloader 5 A eMMC boot 43X :
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target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk2boot0®
target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk2bootl

TF#&2 i.MX 8M Plus SoC ffifsht:

SoC User ¥XEBE Boot HRIBIBE MMC g% bootloader %
iMX 8M Plus 32 kiB 0 kiB /dev/mmcblk2  imx-boot

ZJEEH mme THM P SRISEES 301X
(X Fboot0’) :

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

(3T 'boot1’):

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

T M eMMC boot 43X 3, HFEHAPLFm4:

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

R[5 User 73X 530

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

7.5.9 {HE extd WA HRGAHKN
fdisk 7T DAY AR SO e, DI FAB TR, WA eMMO, SD R,
o DL BB A 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 1601M 83 Linux

o (A fdisk MHERFA1E— R M B A B 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)

(85 R 70)
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Command (m for help): p

Units: sectors of 1 * 512 = 512 bytes

Command (m for help): d
Partition number (1-4): 2

Command (m for help): p

Units: sectors of 1 * 512 = 512 bytes

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):

Using default value 14876671

Command (m for help): p

Units: sectors of 1 * 512 = 512 bytes

Device Boot StartCHS EndCHS
/dev/mmcblk2pl * 128,0,1 1023,3,32
— (LBA)

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

Device Boot StartCHS EndCHS StartLBA EndLBA
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779
—FAT32 (LBA)

/dev/mmcblk2p2 1023,3,32 1023,3,32 141312 2192013

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

StartLBA
16384

EndLBA
140779

141456

Last sector or +size{,K,M,G,T} (141456-14876671, default 14876671):

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

Device Boot StartCHS EndCHS StartLBA EndLBA
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779
— (LBA)

/dev/mmcblk2p2 1023,3,32 1023,3,32 141456 14876671

(#: 110)
Sectors Size Id Type
124396 60,7M c Win95,
2050702 1601M 83 Linux
Sectors Size Id Type

124396 60.7M ¢ Win95 FAT32,

Sectors Size
124396 60.7M

Id Type
c Win95 FAT32,

14735216 7194M 83 Linux

A DMESCE R GBI B UOUE RGN RN X MEL RN HEB R PAN SD RJE3h, &
JaAE eMMC 73 ORI RBEHSCPE RGN RN 1EAh, R T, DAEIRECHIY 7> X3

7.6 SPI £ig§&

i.MX 8M Plus % ##$f2 75— FlexSPI fl—4> ECSPI IP #%. FlexSPI F:#%fl#s 30 H5Wi> SP1 @i, £l
R 4 AR . AR ETE SRR R OGE TE /U /B AR R e (1/2/4/8 RBRZk) . ECSPI
PSR 3 A SPLk 0, AR OEA— A% M CS (chip select) 5. HT CS tAlEd GPIO 5%

B, A EEAEE R AR 2 A5 .
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7.6.1 SPI NOR %5

phyCORE-i.MX 8M Plus fit45H —~ QSPI NOR Flash, % Flash %3] i. MX 8M Plus [ FlexSPI $211.
QSPI NOR Flash o] T )53l. A XKk ’?*ﬂF‘dJ*&éTuﬁﬂ’]ﬂééﬂﬁnw, WS WAFET . BT SPINOR
Flash EI‘J’EI‘ETJﬁBE AL AT #E4i bootloader, ERINTHLL T, W%, WARFMR S RG KR H eMMC,

bootloader #£/7iE F EEPROM %4346 M 27545 T SPI Flash, fN5R &G 4% SPI Flash, WIFE S shiE]
AR overlay, Bty a4 SPI Flash 47 i, QAR EA TN EEPROM ¥, SPINOR
Flash w,mhﬁﬁ%ﬁ‘ﬂ% AXEZER, HSHEEAR overlay #4).

bootloader F&/7 A 0] DA T NAZH) mtdparts BB HEYER SR, B SPI MTD 43 X FE& 45 Linux, BSP
HERIA A3 DX A SRy i oh -

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

AR HUE X bootloader ¥ R’}’EE, Al PATEIZATHIBE . A Linux F Fas[E], Al DAL /dev/mtd<N>
#2515 NOR Flash 43X, Hif <N> 2 E 'ﬁ%tﬁlﬂlﬁ’] NOR Flash 43 XA KER MTD & &9 . ZHRE4
XAEgiEf MTD #4854, HAEH R bz

root@phyboard-pollux-imx8mp-3:~$ 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

mtd2

Name: env_redund

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: 90:4

Bad blocks are allowed: false

Device is writable: true

mtd3

(85 R 70)
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(B2 1TT)
Name: none
Type: nor
Eraseblock size: 65536 bytes, 64.0 KiB
Amount of eraseblocks: 448 (29360128 bytes, 28.0 MiB)
Minimum input/output unit size: 1 byte
Sub-page size: 1 byte
Character device major/minor: 90:6
Bad blocks are allowed: false
Device is writable: true

A TErA MTD B S H R 20 XA FR . NAFT A DTS iy SPT 47 mi A E L. SPT Y il
B SPL MARMBrA s, EXAELL N HA SPINOR Flash.

B SPT 32795 f A CnT PATESX B4R F) -

https://git.phytec.de/linux-imx /tree/arch /arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi?h=v5.15.
71_2.2.2-phy3#n76

7.7 GPIOs

phyBOARD-Pollux HA—H %[ THT GPIO fy5[ . iXL85| M E# %S 1 MX 8M Plus 5[, H#%E
Hh GPIO. EfTRIPAE#EAE Linux s i . AbBEARRFH GPIO 41404 5 4~ GPIO 41 (GPIO1 -
GPIO5), 1 HAS 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 fixX Lk
B 1i.MX 8M Plus GPIO 41 GPIO1 -GPIO5 ] sysfs Fn.

GPIO #ihniil GPIO<X> <Y> (filfn: GPIO5_07), <X> %/~ GPIO Bank, M 1 314 5, i <Y>
FRiZ Bank PR GPIO. <Y> M 0 314%#| 31 (44 bank A 32 4~ GPIO),

HHZT, Linux NGB ECR MR R G A T GPIO, T IEREF Y 2R

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

WU PHEIL T GPIO ) libgpiod. ERET — AR, T4 Limx GPIO S A IET & 1.
DA B T EL 3

o KzEs B B 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 B/RKT gpiochips WHEAFEE, WRHENTIAFR. consumer, Ty, {ESPREHMIIN Hag:

[target:~$ gpioinfo gpiochip® ]

o ZHL GPIO f{E (Bl gpiochip0 i GPIO 20):

[target:~$ gpioget gpiochip0 20 ]

« ¥ gpiochipd [y GPIO 20 [ EEE N 0 HiRH TH:

[target:~$ gpioset --mode=exit gpiochip0® 20=0 ]

o gpioset Y3 SCA /R T AT REAY LTI :
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-
target:~$ gpioset --help

Usage: gpioset [OPTIONS] <chip name/number> <offsetl>=<valuel> <offset2>=<value2> ...
Set GPIO line values of a GPIO chip

Options:
-h, --help: display this message and exit
-v, --version: display the version and exit
-1, --active-low: set the line active state to low
-m, --mode=[exit|wait|time|signal] (defaults to 'exit'):
tell the program what to do after setting values
-s, --sec=SEC: specify the number of seconds to wait (only valid for --mode=time)
-u, --usec=USEC: specify the number of microseconds to wait (only valid for --mode=time)
-b, --background: after setting values: detach from the controlling terminal
Modes:
exit: set values and exit immediately
wait: set values and wait for user to press ENTER
time: set values and sleep for a specified amount of time
signal: set values and wait for SIGINT or SIGTERM

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.

.

&

F28 GPIO M THpkIIBE. TEMMEA GPIO ZHl, &% Atk 110 B E el i 0, PARRfRZ 10
RAHAR I RE 5 ]

Of

=

7.7.1 & sysfs ifja] GPIO

L
it sysfs P GPIO B4 1, AT WL libgpiod.

BRINTEOL AN SCREE T sysfs 1517 GPIO. A T-h7ENAZELE 15 CONFIG _GPIO SYSFS J5 4 fig ¢ #F.
¥£ menuconfig Ffifi CONFIG_GPIO SYSFS HJ I, WAZfi 14 4/ %30 CONFIG EXPERT .

P AT DK I I I B 57 Linux NAZEACHD arch/armé4/configs/ H s Rl HIfY defconfig . filt, F
{TETF NXP ) BSP i, X4~ defconfig 7] 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.
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7.8 LED 4T

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

T 2R R A T

TR A R LED, dEkA

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

XHLAY LED 45 (R mme, SREOFLDBRIZLER) emme, EfTHE phyBOARD-Pollux |,
« 777 LED 4J:

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

GPIO W & % W Bl B https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n229

7.9 12C 2%k

% 1.MX 8M Plus {0 & 242 F3CpPREBR PC #ilk. PHYTEC it T2 A 1PC s, Xk
WA TERE] . MX 8M Plus ) 1°C ik, Ak 7H AT phyBOARD-Pollux HHAR K —L8 12C AR EA
WA B (DT) .

i2c PRI A — LU, BIANEF R, T IRCE AR, DA IR e, A4 scl-gpios I
sda-gpios, iX265& T B 14 51 L E -

I2C1 pgk DT BCE (i imx8mp-phycore-som.dtsi) : https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mp-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n110

2C2 m DT fi & (fl W imx8mp-phyboard-pollux-rdk.dts ) :  imx-dt:imzSmp-phyboard-polluz-
rdk.dts?h=v5.15.71__2.2.2-phy3#n212

7.10 EEPROM

£ phyCORE-i.MX8MP [-f5—4 i2c EEPROM [NfF. ‘E4FiAHs. £ EEPROM 25 (Mi2k: 12C-0 Hb
Bk: 0x51) A ID B (Bgk: 12C-0 #bhk: 0x59) AIPAMEE Linux #1f sysfs # H355. 32 EEPROM FI ID
TURIET 256 A7 AR, RPT9k e . 78 55k LU0 B 1 2 (B R BUS 3l ) A

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

e

EEPROM ID Wi (M2k: 12C-0 #ihik: 0x59) F11E% EEPROM RIRKMIHT 256 P47 (M4k: 12C-0 #b
hk: 0x51) RAIPEERR BN . XRFEI bootloader fUFT A, M T AT BETCIE IEAA 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

7.10.3 S EEPROM #yiE

W E PYES A EEPROM flaas(a]. ARG/ VO IR B 75 T Normal X, A DAKF ID XI5
PR REE {2 A A ) 8] 1 8 X

target:~$ dd if=/sys/class/i2c-dev/i2c-0/device/0-0059/eeprom of=/sys/class/i2c-dev/i2c-0/device/0-0051/
—eeprom bs=1

ik
‘ RSB 7w~ EEPROM Z3[a], 15 R IR AT SHFFIBA ! |

phyCORE-i.MX 8M Plus #% 0> Ht B X £ # imx8mp-phycore-som.dtsi 7] PA fF PHYTEC git H 3%
F|: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi?h=v5.
15.71_2.2.2-phy3#n199

7.11 RTC

RTC "JPAdiid /dev/rte* i1, T PHYTEC #uli#i A2~ RTC, HItWiESA L4 RTC B it
o BRE| RTC B4R, T DA AR 75 0O sysfs 45H -
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[target:~$ cat /sys/class/rtc/rtc*/name

o B, VRRFARE:

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

IS

A5 T Ser el (RTC), f3EdE 2C #:01 RTC. WRAEAER &R} /aliases 56 H , Linux £
XA H A RTC %45 1D,

H YA T AT DAL hwelock THAN date iy BEAT #2278 H AR EBCE R 241 H YA E -

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

1 H Wy S sk H AT ). H A PAPA S A BEE ) 7YYYY-MM-DD hhimm:ss (+[-)hhmmm”:

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

ik
BRI X (FERR Bl +0100) ATBESA BFAIH

] date iy SRS BULSLH I ED (RTC) RYMTEFTH Y, HICAEREATE S IT b, X H SO 2 %
Fo BHA RTC, FATFHEM hwclock fird. (] hwelock T HAFYUHTHY H AN (@i date iy
) HA RTC, RIFEEIFAMMEEEECZ A E M HE] RTC L

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

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

ZEMNSERF IR (RTC) BB ARG A H Y, 6 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC thfig alarm

ATDAMSEIS B (RTC) %y P T AR R 58 . 26U Unix Z25cifE), BIE 1970 4F 1 ] 1 H UTC
FRAKRIIFNE . ZAENHGES] RAM REEHY 4 20 Phe il 258, THRA
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target:~$ echo "+240" > /sys/class/rtc/rtcO/wakealarm
target:~$ echo mem > /sys/power/state

ik
PNEME alarm WFERFEE B AR T — 0480, PIOA alarm THEEA AP

7.11.2 RTC &%
SERPRMER (RTC) A7 —SEoifl, AT hwelock T AT HEBAITL .

I?C

TR LA I AR J7 ke AE RTC SRpgIIfE

target:~$ hwclock --param-get features
The RTC parameter 0x0 is set to 0Ox11.

RXAMELR & SAE N R UEAT T 9, AR 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 CNT

N O Uh WNHE O

L

FATAI AE I A I AR A RTC BSM (Backup Switchover Mode £53 WHAR =) «

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

AT PAE L AR ks RTC BSM:

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

BSM (A 5E XN

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

w N =2 o

I,

1% BSM A E 8 DSM 8 LSM, PAEAERILA L IEAR AT I, RTC W] DAY 45 A HEL I
Wi#rA RV-3028 RTC 1) Datasheet, PATf# LSM (HP#450) Al DSM (B #EV)#4R) X
WA S T AR

RTCs ® DT 3F 7&: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/

imx8mp-phycore-som.dtsi?h=v5.15.71_ 2.2.2-phy3#n207
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7.12 USB xiz#lzE

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

BSP R RARFERE (i) Rigst. Hihs USB A A4 IS AR P 0 R e 27 I AZ L & P S

Mo #T udev, PrA@EEmfr b sl P ID, JELAFE /dev/disk/by-id Higk#], X8 ID wf
PATE /etc/fstab F T AT 7 XHEBCAR ] USB 7 fifi &

USB & #lL B DT F 7r: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n351

7.13 CAN FD

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

networking/can.html

o fEH:

[target:~$ ip link

BEEEOMIRS. W CAN #208/7R°8 can0 F canl,
o TFRHUA K can0 [IMEEL, BIANHERRAGE R B, WA

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

can0 17 ECRFUNF B -

2: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UNKNOWN mode DEFAULT group default,,
—qlen 10
link/can promiscuity 0@ 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 ES S, XSS T AKRME O, BT ST CAN #2 A emy (5140
MAC #hit). PAN S8 EH HIEE:
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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 imx8mp-phyboard-pollux-rdk.dts: https://git.phytec.de/linux-imx/tree/
arch/arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71  2.2.2-phy3#n175

7.14 PCle

phyCORE-1.MX 8M Plus HA7—4> Mini-PCle ffifli. —fokii, PCle & H kel & & ERGH e, fEiEHE
WRIFE ARG, ELAMEA a4 Ispci 22 A BER%IH PCle B4 .

. f,l?ﬁﬁ)\
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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,

e In order to activate the driver, follow the instructions from our Yocto Reference Manual.

— 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

[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
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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 imx8mp-phyboard-pollux-rdk.dts: https://git.phytec.de/linux-imx/tree/
arch/arm64 /boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_2.2.2-phy3#n287

7.15 i

F IR 24035 HDMI I PEB-AV-10 #4388 | TI TLV320AIC3007 #5504 fii4s (CODEC) IC,
TE AV RS L, A—fFA OMTP FriERy 3.5mm HALIH L —A> 8 £k, 8 #H-HEH & =i~
#%. HAHLFI line-in {55,

ik

fli | PEB-AV-10 a8 7T i i, A HkE HDMI VR A3k . 50 i & 0415 10
iy A VLR

TR A A RIRSIAE PR R IR VA SR 408, WA LA T i A B LA

[target:~$ aplay -L ]
B A SR IS
[target:-—$ arecord -L ]

7.15.1 Alsamixer
FRA S RIIIRE, TR

[target:~$ alsamixer ]

N ABERIR 2T, KHAE 1IC A2 AT AR PI6E. it SSH #TF alsamixer (1) EJE A il
fﬁﬁﬁt% FFTHES T IraiRE ﬁﬁﬁﬁﬁ)ﬂﬁ&iﬁifﬂ Ry hl. TMM” FoRizItewE S (A4
W AERE ), ATPAEAH m o Y, BOA R DAEN Y < AR > Ui AR L. tab i, &n
PATEFRE IR SR8 45 1 2 Ta) D488 o
7.15.2 {REERIASE
— BB ) B EAETE /var/lib/alsa/asound. state B, ZXT] DAME I DA TR Gr RAE 24 BT alsa 88 :

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

] DA PAR U B RAF Y alsa %
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[target:~$ alsactl --file </path/to/filename> restore ]

7.15.3 ALSA &
FATH) BSP R —A4 ALSA FiE {4 /etc/asound.conf .
ALSA Pt &S] DR F5 Bt  rgm s, B A2 ALSA 1B TAEr {1

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

T PEB-AV-10 B N, ¥ playback.pem M”dummy” X '& A pebav10”:

[...]

pcm.asymed {
type asym
playback.pcm "pebav1Q"
capture.pcm "dsnoop"

}

[...]

AT R B FE , WEE MO A B OB R B A, 6 playback.pem 5B g H R HCE B
g, Bl “softvol _pebav10”, {fiff] alsamixer $25 i e iE% 5 &% 5.

[...]

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

7.15.4 PulseAudio Bt &
YT Pulseaudio W HFEFY, 2T HH A0 S04 th i & -

[target:~$ pactl list short sinks ]

TR A, A

[target:~$ pactl set-default-sink <sink number> ]
7.15.5 1B

1547 speaker-test DK AL IIRE

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

SORBCRIEA R E I, ST DABER] aplay. B4, ZLEHC ALSA Mi# 4

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

T AR, U0 mp3, &R] DA Gstreamer:
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[target:~$ gst-launch-1.0 playbin uri=file:/path/to/file.mp3 ]

7.15.6 #=Z

arecord ;@ — A T LH, HFRHIEHR, Bl AR NE B A . BIRFEAFEHE, n A H
alsamixer, B4, FJIF &M PGA &% MicSR f1 AM PGA R&% Mic3R, DAME@EN 3.5mm FL 3¢
K H TLV320 Fffhidas v 2 ve Kb A S50 .

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 J

fn

TR HOM SR E I RE F 1, DR B TR ] b A S ORI S 3 1R VI PR AS (] B8 SRR AR X

= DT Bt #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/overlays/
imx8mp-phyboard-pollux-peb-av-010.dtso?h=v5.15.71_ 2.2.2-phy3#n58

7.16 #5R

7.16.1 45 Gstreamer

SUNHOUT, BSP 2232 T — ARG, #4820 /usr/share/qtphy/videos/ . PJABEHI AN i — TR
e

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

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

717 §R

% phyBOARD-Pollux X #¢Zik 4 FURRIME Rt . T PARIBMEH =Fh. FRER TRRE DR E
HRAN B overlay .

#O ¥ RR & &# overlay

HDMI  phyBOARD-Pollux RE overlay (ZRINEH)

LVDS0 PEB-AV-10 imx8mp-phyboard-pollux-peb-av-010.dtbo  (ERIAJNZL)
LVDS1 phyBOARD-Pollux AHRAF ] PEB-AV-10 overlay, NZ%]

MIPI PEB-AV-12 (MIPI #| LVDS) imx8mp-phyboard-pollux-peb-av-012.dtbo
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ik
o TEREP Weston fi I, PR 5 40k th A T RC .
« LVDSO (fi/l PEB-AV-10 #"&) Al LVDS1 (##k) AHERIHEEH .

HDMI FE B iR 2 5 o Hofthask 1 T DA I B8 overlay #0475 o
BRIV A7 2 HDMI fl LVDSO (PEB-AV-010) . #f1ff) PEB-AV-10 and PEB-AV-012 3#§ 10 %)

edt,etml1010g0dka 715t .
71k
HI R IR SR PR 2] LVDS (1) LCD PR W R A 74.25MHz (S HAM5) » A0SR i 2 A
TR, HR SR A ARG — 2 195 Bl

7.17.1 Weston fit&®

ATk Weston IEMiRY R, THEMATIEMAIHCE . XRFHE/ete/xdg/weston/weston.ini 5.

B — T ReE
TEFRATH BSP 1, BRiAf Weston %% > HDMI,

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

[output]
name=LVDS-1
mode=off

i LVDSO (PEB-AV-10) {E A%, #f HDMI-A-1 fyf B0 E A off, X5 LVDS-1 i A%
BN current,

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

[output]
name=LVDS-1
mode=current

WS AAEAE H LVDST (#zk), WEE%EAH overlay. M bootenv.txt IS imxSmp-phyboard-pollux-peb-

av-xxx.dtbo,

MR ReE

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

7. HDMI #ll LVDS0 (PEB-AV-10) BJXUFEL T HEATBUR R, PSR i B -

i5E)shi% 75
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[output]
name=HDMI-A-1
mode=current

[output]
name=LVDS-1
mode=current

X+ LVDS0 (PEB-AV-010) #1 MIPI (PEB-AV-012) (X7~ , bootenv.txt HFEEMEL H~ dtbo, weston.ini
RGN R B :

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

[output]
name=LVDS-1
mode=current

ZRETR
=AM HDMI, LVDS-1 (PEB-AV-10) 1 LVDS-2 (PEB-AV-12). i&ic/5% LVDS # m# w4 dtbo,

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

[output]
name=LVDS-1
mode=current

[output]
name=LVDS-2
mode=current

7.17.2 Qt Demo

/] phytec-qt6demo-image If, Weston &AEHsIH. AR Qt6 DEMO N HFEF4 K “qtphy”, W]
DAL I DA gtk -

[target:~$ systemctl stop qtphy ]

o HHGPITLG Demo, ii§isfT:

[target:~$ systemctl start qtphy ]

o HEH Demo W HBNFEBN, HizafT:

[target:~$ systemctl disable qtphy ]

o SR Demo HEBIREN, WEfT:

[target:~$ systemctl enable qtphy ]

o Weston W] DAL AR 20 g 1k :
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[target:~$ systemctl stop weston }

/i
TE K] Weston Z Hi, WZ5E XA Qt Demo,

7.17.3 FitiEH

W LCD #4235 PHYTEC JF %M, " DA Linux PAZRY sysfs 32 Ol s 6. RS Fra iy
FEBEA T AFE SC /sys [ class /backlight H 4 E o BEBOR IV SCERH: 10 05 A B AT AR 75 .

#iE
—E B L WoRITT K HUFE /sys/class/backlight HZ 480l Ebll: backlightO F1 backlightl

o Bt FHIPERSEEGS] (max_brightness), AT

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

FHRA S ETEE R 0 ¥ <max_ brightness>.
o TORPCUFISEEG ], A

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

o B AP brightness DA S s :

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

Bian, KHHE
B XA XH M X, # 2 W https://www.kernel.org/doc/Documentation/ABI /stable/
sysfs-class-backlight,

LVDS-1 1 HDMI ) % #& #: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n264 https://git.phytec.de/linux-imx/tree/
arch/arm64/boot /dts/freescale /imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71 2.2.2-phy3#n191
PEB-AV-10 [ fj LVDS-0 &£ #f: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot /dts/freescale/
overlays/imx8mp-phyboard-pollux-peb-av-010.dtso?h=v5.15.71_2.2.2-phy3#n133

7.18 HFEEE

7.18.1 CPU #Z=iDMAZKIATD

1.MX 8M Plus SoC #ff) CPU REAZTREINHSARMIE L. XM TAEATE CPU YA ifIEREm & i ).
PR AR “ShAS R AR (DVFS). i.MX 8M Plus BSP % §f DVFS Jjfig. Linux N
feft T —A> DVFS HE48, Aaifdg 4> CPU LB By Nl KRR — M FHGZATHY governor, ARHE{HH
) LMX 8BS SERFLFIAR R AR

h ok 77
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IV

S DVFS S84~ CPU oL fit TR IE, H—4 CPU Z.LARES X P H AL CPU #
Lo HBL, B CPU LIRAI MR DVES &, G0 DVES R E R ARRER .

o BORBUGEREINE, WA

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

Bl i.MX 8MPlus CPU, k%) 1.6 GHz, NIZ5HEE R

[1200000 1600000 ]

o EAWRFTIREA

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

governor RIEEANT H AR H e X Sl b i —14~.
o HIHFTA R HE governor, f# DA A4 :

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

» conservative governor 5 ondemand governor JEFFHLL. H 2 BHAT NA T, B E ARSI )R
CPU HJZ, MAZHE CPU GALA] 538 i e sl ik 3 f Rk .

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

« powersave IGAPEFERALH) CPU LR,
« performance #HA VR CPU LR,

+ userspace fLVFPA root Ba4THY M FEH PSRRI B E AR (B4, 1 E S 1600000) o 4
A

o B HINY governor, A

[ta rget:~$ cat /sys/devices/system/cpu/cpu®/cpufreq/scaling governor J

ST ECER

[ondemand J

o YJHLF) 5 —A governor (N, userspace) W PAMIT AR R oEL:

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

o BULEARATDABCEAIA -

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

A K governor WML, W2 Linux WA ZEH R Linux NESCE, #4254 Documentation/

admin-guide/pm/cpufreq.rst .
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7.18.2 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 ]

7.18.3 #iicE RAM
phyCORE-1. MX8MP SZRPEEARHE AP . AT AR ) W R . 8 /A AT DA DA 7 s Bt -

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

SOEA AT G, HetT

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

7.19 &R

7.19.1 U-Boot

Z I U-Boot Wil EFEHIAEBAE . BlAE, U-Boot N 7 KHLINAE, VARG IEAE RS A il T 34
RAUKA IR LS WA R — 2.

24 it 4 A B T R SR 3l H B i s

[CPU: Industrial temperature grade (-40C to 105C) at 33C ]
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7.19.2 %
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 AATE 1. MX 8M Plus SoC ~F-& LM BN APL. i.MX 8 HA T SoC 1A Bl B A4 &
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 PRI, BRI .

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

7.19.3 GPIO R

ik

Starting with BSP-Yocto-i. MX8MP-PD22.1.1 we have to switch from PWM fan to GPIO fan due to
availability. The PWM fan will not be supported anymore and will not function with the new release.

—A~ GPIO 1 1 XUE W] PAIE 3 5] phyBOARD-Pollux-i.MX 8M Plus. % SoC 404 —ANTH 4 Ras , %
L IR0 T IR AT . KR To vkl I 7 #s . FRATT A Imsensors Al hwmon 2 SEHLX — .
Ilmsensors & 8GR, FAE v E A BUE T B 885 XU . X phyBOARD-Pollux-i.MX 8M Plus,
XA EEZ 60°C,

TCE ] ATERC B S b A TE

[/etc/fancontrol

MR PEHIFE IR BN systemd Jz55 fE3h. W] PAEL DA R A e

h ok 80
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[target:~$ systemctl disable fancontrol ]

GPIO K B K & % B https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts /freescale/
imx8mp-phyboard-pollux-rdk.dts?h=v5.15.71_ 2.2.2-phy3#n33

7.20 &%

PHYTEC i.MX 8M Plus Bt &—AMEAE 1M, YSRGS EEIF L. B 17 U-Boot H1EL
INEZ, HEEEEY 60 . Pk, BIEAER IR, B E ZHMRE1T. Linux JZLKE)
BFERAETN, FHREEEHEE . AR @B systemd 7E Linux FECEAE IR, AR RESR
FEEAE B I O .

7.20.1 Systemd PR EITIZTHE
Systemd MAS 183 FFUASCHFRE(F 14
o FURME TSRS, TELE R ETORELE /etc/systemd/ S system.conf 3L

{RuntimeWatchdogSec=605 ’

ShutdownWatchdogSec=10min

Runtime WatchdogSec & LT F I VMBI IFE], T Shutdown WatchdogSec 7 ST 780 5 Ji i i ek Hsf ] o
% systemd FEAEE T VMBI EZ QG B, #5141 http://Opointer.de/blog/projects/watchdog.html, T
BCRFEE R G AR, BB T

[target:-—$ systemctl daemon-reload ]

7.21 snvs HiEiREE

?%?Hﬂ‘?é?"%ﬂﬂ’] X_ONOFF 5| im] PAK 2 A & 0L, 11 TR 810, &Hﬂ?@éﬂ%%é}iu\l_tﬂ%it%

o [ snvs_pwrkey DKEHFRFERT, 43 FHAN, KEY POWER Fth o445 F P 2sal. BN

T, systemd PEHC ok 20 B FH A ﬁémﬁﬁiﬁ%ﬁ#$?ﬁﬂﬁiﬁﬁ%%&M&@%ﬁ%@%é’J%ﬁ%ﬂ@ﬁ@ﬂﬁ af
PATE /etc/systemd/logind.conf L E# NI/ e H @ T systemd fltk XL, BeE 7 EunF

[HandlePowerKey=poweroff ]

7.22 NPU

i.MX 8M Plus SoC f&—Eik 2.3 TOPS (A LR REEFMM#E L. A X NPU WEE, S H LAY
phyCORE-i.MX 8M Plus AI 4455, %57 1] ATE phyCORE-i.MX 8M Plus —Fﬁjﬁﬁﬁﬂaﬁj L-1015e.A1
phyCORE-i.MX 8M Plus Al Kit Guide

7.23 ISP

LMX 8M Plus SoC W& —AEBRF T4 (ISP). AXRELAELE, WHSH [sbe| MX 8M Plus SCRfHI
] ISP #7y.
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7.24 |k E—/R4 oI miEieHl2E (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
7.24.1 7 uBoot thiEH fuse BY{HE

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

[u-boot=> fuse read 9 0 ]

7.24.2 # Linux $hiEH 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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CHAPTER 8

i.MX 8M Plus M7 Core

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

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

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

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

8.1 FRHuE =1l

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

8.1.1 FRENRED

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

1. 81t west #1454k MCUX SDK:

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

LR E— meuxsdk H, HEHPEE meux-sdk F . mcux-sdk-phytec-examples 7% H 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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Ik

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

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

host:~$ python3 -m venv west-env

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

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

2. HR I -

{host:~$ cd mcuxsdk

host:~/mcuxsdk$ west update

H 3% examples-phytec 5% T A BAEH Ml 7R, & M T phyBOARD-Pollux FIfit4AH 2.13.0
i MCUX,

TR, FHE—ANies T A4S make/cmake, GNU ARM i A T HAE AT BEZEZ3H9 AL linux
RATHUAEEF A, #il4n 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
B AE R, flan, XFPACT 3 HSkH T ARM toolchain 10-2020-g4-major R4S :

[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 ]

BPRIZATHE M7 Core 1) TCM L[ PE. i B AL armgee HSE R release/ 1o bin SCEFRTALE
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 M7 Core =%l

HWiFYER PhiafT M7 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 Hi4§i# 4% %] phyBOARD-Pollux ) USB ##ifis 10, s MwiA ttyUSB %65, —A44T
B A53 #Z U UART B E., B—ANMTEISEE M7 Core iR UART [ 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
XFAE M7 Core i) TCM iz 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...

P27 % B 2R 7E M7 Core B3 UART L.

8.2.2 i&iT Remoteproc # Linux LiE{TRHl

Remoteproc Jg&—AM&EHe, ARFELEZITIA Linux $54i M7 Core . A RAIM#E N TCM 4Ry, Hnl A
JEEEE IE AT . 21 Remoteproc, FHENEIREM Overlay:

TETF KA /oot H sEH 4R %R bootenv.txt U, N imx8mp-phycore-rpmsg.dtbo :

[overlays:imXSmp-phycore-rpmsg.dtbo

)5 HbrHAE U-Boot H1iifT:

[u-boot=> run prepare mcore

M7 Core F[E PF.elf SCPFRTPAFE /lib/firmware "R 4RH] o ZOMEFECE, #HA -

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

ZOMBAF R, M7 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
A 1.MX 8M Plus ) M7 Core 75 ZLRF40 /MNP BLE SO H1 %] J-Link R {FH & NXP J-Link SCHHT
i.MX 8M Plus

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

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

B8 J-Link 80, GiFHA

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

Connected to target
Waiting for GDB connection...

(1] GDB Flia T, EHA

host:~$ gdb-multiarch firmware.elf

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

Resetting target

(gdb) load

(gdb) monitor go
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CHAPTER 9

BSP ¥ k&

0.1 Chromium

FAIR) BSP 35 Chromium, £ HFE LRI HAT S 7E phytec-gt6demo-image H1.

9.1.1 } Chromium HFEINBEEY local.conf L {§h

FLA14 Chromium, ﬁ%ﬁ FEGEH) local.conf FHERINPA R 4T. 0] DAXE <y0ctofdir> /build/conf/local.conf
EPS‘E?'JH/I\@EE?C#F PEFFHE Chromium 73 3] %5 T*/\%ﬁﬂ%ﬁhﬂlﬂ
[IMAGEilNSTALL:append = " chromium-ozone-wayland" ]
%k

%1% Chromium 75 2R K IfTA] .

9.1.2 E}F?itﬁ_l:i:ﬁ Chromium
B3z 47 Chromium, F55 S HOR A FIHE 4 s

[target$ chromium --use-gl=desktop --enable-features=VaapiVideoDecoder --no-sandbox ]

R ggaE s SSH 53 Chromium, Ui JE5E LizdT Chromium 2R, HIAN:

[target$ DISPLAY=:0 ]

TEE LFERXANZ i, BRI DAE A P AR Weston HERLZ 5qfE 8l E .
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