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i.MX 8M Plus BSP T/}
AN i.MX 8M Plus BSP i
P it BSP Fit

Yocto T}
KA H 2023/05/25
F 30k i.MX 8M Plus BSP Tt

TRER T SATNEHAR BSP:

Compatible BSPs BSP £7Z#l BSP £#fHHEl BSP IKRE
BSP-Yocto-NXP-i. MX8MP-PD22.1.1 /NEE# 2023/05/23 i

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-PD22.1.1 [#Jii4 Machine J%}:
XM Article Numbers(F= i Z45) [ 171

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

1.1 phyBOARD-Pollux 384

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)
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CHAPTER 2

FriafE A

iZ phyCORE-i.MX8M Plus Kit 1 &HELEGI1 SD . BM& phytec-qthdemo-image , 7] DAE
EEZE . BN, BiE eMMC (UGS T U-boot. ZAPAM PHYTEC |k %54 SKEUITH
VEACRS . AFERRRE T WRF BSP Giigbesk®] SD KA KA s A AR -

2.1 TEEE

WIC G A& ks LR 20 IXAS B S 2y K A & 9 BSP SO, AT DA A 54> Linux fiy4: dd F2AAH A
#| SD + k. WIC Sl PAiid Yocto s PHYTEC k5548 F 2.

T R S5 AR WIC SO

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD22.1.1/
—images/ampliphy-vendor-xwayland/phyboard-pollux-imx8mp-3/phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic

2.2 BWEBA SD F

i

L dd ar A SD REBhEE, BHRA root AR, FEMIN dd 45 H AR A& IG 552/ Piride
B BRI SCPFRAE i - AT JE S B BR i HLERER A STt — 2 A !

PEPRRRI I A T RES P BN ER, BN, "RESHBRELUHITE PC LRS!

ZAIH SD FFzh#, HeEks| PC L& SD RI WA IEMB &4, R ERZ §%) SD R hf,
THHIBAT R X

L THRBUERI B SR, ERBRER SD R

[host$ 1sblk

2. BUERARE) SD &, RJFFRRIAATIZ A4
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[host$ lsblk ]

3. MBI, DASRIBCE AN PB4 K. X2 SD RS A K (iR SD ReksAiL,
D35 150 44 FRATNS R FR) 73 BX) o

4. T BAER B B A 2 PR R A IERRE, AT AT S sudo dmesg. FEH4 MR G LT, V%
REFL 5424 TR, Bl /dev/sde B /dev/mmeblke (HARBUTHIK R L) .

B E, R PAE H RBALAEF, Bl GNOME Disks 8f KDE Partition Manager 34k 3| IEHa K% 45 -

PAER 24583 T IEHRI &4 FR, Flhn /dev/sde, U1 SD Riakg ki, FEAGIAC S E K i HE
2, BT DAFER R BT I TR AR (BN /dev/sdel), EATE SD RIY4IX. —2 Linux
BATRAGHE RS TEAR 2 Bl X, EBAZHE, OAEIEXSS X, DAl AR .

o HIEPANX, Hln:

[host$ sudo umount /dev/sdel ]

o TEHEIA 2 XIG, EATLARIEE SD REzh::

[host$ sudo dd if=<IMAGENAME>-<MACHINE>.wic of=/dev/sdX bs=1M conv=fsync status=progress ]

FRRBORAF /dev/sdX Bl 2 B I & 24 FK .

284 conv=fsync SRl fE dd iR [u] 2 BB UEST syne Bl XHIGRITABIRREC S A SD &, ik
AAEATRIRGATAENAFH . B status=progress FFTEIHHIEEZ(EE -

e SD RSB0 HOEBRI 7 R ntel ) bnap-tools . Yocto £ [18)y WIC Gl
block map {4} (<IMAGENAME>-<MACHINE>.wic.bmap ) , ﬁij##?*zEj’%“ﬁiP@{}}?fg/\éﬁﬂﬁ M R
bmaptool TR ZFh Linux AT, X T3T Debian BRS, FILAEE DA T ar S48

[host$ sudo apt install bmap-tools ]

I PA R A WIC Bifghe 5% SD £

[host$ bmaptool copy <IMAGENAME>-<MACHINE>.wic /dev/<your device> ]

e

bmaptool U5 SD K _EEBIIRIAER XK. XEWRELEGABHERIE, LIS ARIH U-Boot 2f
SRR BT BTSSR AT

2.3 HXRB5h
o FEM SD KB, bootmode switch (S3) T EIRE NN N ALE:

FrisfER 6
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o HHA SD R
o ] micro USB ZX¥IF & Mft) (X 1) iR USB AN ML iE R >k
o P RHGEE
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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: 1L-813e.A12 Yocto
Reference Manual (Hardknott).

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 L-813e.A12 Yocto Reference Manual (Hardknott).

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:
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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-PD22.1.1

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-qt5demo-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-qt5demo-image*.tar.gz: /&%
phytec-gt5demo-image*.wic: SD REi{%

YRi¥ BSP 11



i.MX 8M Plus BSP Manual PD22.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-49-g96031d5

YRi¥ BSP 12



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

ON | ON
12 3 4 1 2 3 4

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

4.2 1% eMMC

M eMMC B3l, EFifR BSP 5% 2 IEFIEETE] eMMC, If Hbootmode switch (S3) #E R BRik SOM
JEF-IR

1%

¢ M
=]

% eMMC 1 SD K bRk THIE (E4—80) MEHBRE, ﬂﬁﬂ] boot 7} X UUID g AH[m . Fir A
WM emme JFEINS, BER—EBRE SD REREINAAE, XLRPEAHERER, FH Linux 2R
UUID k#8532 X

[target:~$ blkid ]

A PAIBAT LR A SR RS A AE X AP A R R B S . Q15 mmcblk2pl A1 mmeblklpl FHA A
B UUID, W& RgIEEEh.

RERBRIERG 14
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4.2.1 hMEIES eMMC

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

EFARE u-boot IIFPMMEIRES eMMC

T A TR R AT ) 28 TR B eMMC, SR1T, A BRANFE Be 15 SC /N 1GB BSOS AT )
WG SR, S XMk SD K7 —35. Bl&E bootmode switch (S3) AN SD Rz, HiHA—
5k SD . @A LM EHIFHEA U-Boot 155,

IS
i BRI A AR B R 0 WL AR 2K IEH; ! Setup Network Host

o I 2R RS B BN R A

u-boot=> tftp ${loadaddr} phytec-qt5demo-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-qt5demo-image-phyboard-pollux-imx8mp-3.wic'.
Load address: 0x40480000
Loading: ####HHHHHHHHHHHHHHHHHHHHHHH
B i e i i
B s i

U AR
HAHBHHRH
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

.

o BB A eMMC:

-
u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

HEF AR Linux REPBEMERES eMMC
BEATLMETT B ARG HHT eMMC.

IS
T BARIE B A A B R EHLZ I IEH ! BB FHLM L

RRRERG 15
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B — 2 fin 4, I M4 ssh PUCRPH AT BRIGU ) R4 BOR TR B 1R AR BT AR eMMC B, $1
17

target:~$ ssh <USER>@192.168.3.10 "dd if=<path to file>/phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic",
—| dd of=/dev/mmcblk2

£ Linux EH LB IREIRS eMMC
AIDAERSHY Linux FHL EREEBREES] eMMC. MIZFi—FE, B2 T EHES— D2 B 5K

I
T EARUE B A A AE SR ) AL AR IE R BB LML

A AL E AT S8

host:~$ 1s
phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic

WL Ad A ssh KF8E5 ] dd S Kk B4 1 eMMC:

host:~$ dd if=phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic status=progress | ssh root@192.168.3.11 "dd,
—of=/dev/mmcblk2"

4.2.2 7£ u-boot FFEFTMLELIEE eMMC u-boot %

R eMMC _E ) bootloader fiiF eMMC ) User [X, M u-boot HH M7 u-boot 1% imx-boot 2
Al fig

IS
T BARIE B A A B R A EHLZ I IEE ! BB FHLR L

i tftp FFELENEE] RAM 1, SRF5A eMMC:

-boot=> tftp ${loadaddr} imx-boot

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

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

cC C C C

B
‘Jr/\ BRI R, BBLd 512 AV, TSI 75 2 DAREBUIR. SoC f TR |

4.2.3 M USB 15 eMMC
7£ u-boot kM USB I8 eMMC

RRRERG 16
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IV

AP BRAE GBS/ INVINT 1GB AR, N7E/R I OPTEE J&, Bootloader Ha] /] RAM K/)h

AR

TR R ANl USB 584 T oMMC. $ Rt IT BB A bootmode switch (53) I4f A SD

o IR ERIFIEA U-Boot FhlE. KA 7 AR WIC SeRIMEEm AT &M USB %0,
FEBLR M USB i ks RAM

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

FEiB 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 1024000 ... 1024000 blocks written: 0K
u-boot=> boot

7EIE1THY Linux &24ih M USB 1€E eMMC

X SRR R A A Linux R4 EEH USB R BAFHIRAHRSE eMMC, EFE—MRTF T e85
) U #ZH—40] M SD FEshiiZ.ote (Hli0 phytec-qtbdemo-image-phyboard-pollux-imx8mp-3.wic ) .

5T R E A bootmode switch (53)s
o HAIFHEK U £

(3
¥

-

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

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

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

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

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

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

[ 61.665969] sda: sdal

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

target:~$ mount /dev/sdal /mnt

L

PAEAFGAE USB I8 EARAFRY B85S0

-
target:~$ cd /mnt

target:~$ 1s
phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic

o WIRAHI MMC #5513k

RRRERG

17
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target:~$ 1ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1p2

mmcblk2

mmcblk2boot®

mmcblk2bootl

mmcblk2pl

mmcb1k2p2

mmcblk2rpmb

.

o eMMC A REHIE 2 BB boot 43X (mmceblk2boot0; mmeblk2boot1)
o $$E%5 A phyCORE-LMX 8M Plus eMMC (F4MK M MMC #5t4 2):

[target:~$ dd if=phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic of=/dev/mmcblk2

o TESEMB A, ERITEBATAN eMMC JH3] .

gk
TESLZ 1, 7 TRk i sh e BT L & bootmode switch (S3) BEE R BRIN SOM 3.

4.2.4 W SD RI%E eMMC

B ScA AT M 4%, R al DUERE eMMC. ity @FE—MoT SD R EREG S (xowic). HTH
BGOSR, B EY R SD RAMT HAiasm) (WSR2 BicA 7 R E) . A Xy SD K, i
SR extd IRIPFRGNRN—T5.

7£ u-boot EM SD FIRE eMMC

I

A PROAEBHR S R/INVINT 1GB fE 0L AR, PREATER I OPTEE )&, Bootloader Ha] /i RAM
KANERR RGBSR, WA “FEAAR EMEA Linux A SD -REGE eMMC” —y,

o F— AT HMESESE SD R, HAIE 4 FAT #XUp9%E =40 X. ¥ WIC £ifg (6l phytec-
qt5demo-image.wic) & Hl3]i% X .

o PHEEIF X ELCE MM SD R)FEE, A SD R,
o [ KM EHIFFEA u-boot R,

o PR WIC 588 (140 phytec-qtddemo-image.wic) M SD REEEF| eMMC. X 5XF- R 74r X, I
¥ imx-boot, Image. dtb. dtbo FI{R X} &AL H2] eMMC,

o In#EEIG:

u-boot=> fatload mmc 1:3 ${loadaddr} phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

UM mme B4
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-
u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

switch to partitions #0, OK

mmcO (part 0) is current device

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

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

L

o KHMIHIE, FEshBOT UGN SOM F3l, AN eMMC H3l,

HEF AR linux IR HET SD RIS eMMC

BB ATPATE Linux BBRE eMMC. #HFFTE SD K EARAFA— D7 B iR (B4 phytec-qtbdemo-image-
phyboard-pollux-imx8mp-3.wic) .

o BARMAE SD R BRI GBS

-
target:~$ 1s
phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic
=

BRI MMC 513

-

target:~$ ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1p2

mmcb1k2

mmcblk2boot®

mmcblk2bootl

mmcblk2pl

mmcblk2p2

mmcblk2 rpmb

o eMMC E &I BEEEWA boot 43X (mmceblk2 boot0; mmceblk2 bootl)
o ¥548i1%5 A phyCORE-i.MX 8M Plus [fj eMMC (MMC 24 2 Adfi4IX) :

[target:~$ dd if=phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic of=/dev/mmcblk2

o TESEMBNG, EHITRBEATAM eMMC JH3,

Bk
TEMZ HI, ETRbootmode switch (S3) BLENERIN SOM JE3, PAM eMMC B3l

4.3 %5 SPI NOR Flash

phyCORE-1.MX8MP ##t n] %l SPI NOR Flash, ZEM SPI Flash j53, 1#kFbootmode switch (53) &
b QSPI B3liPAM QSPI j53). SPI Flash il & &8 /N, phyBOARD-Pollux-i. MX8MP 4 lii4s 32MB
SPI NOR Flash., Hfgf#fi% bootloader M HI ., W, REAMAIUUE: REBIMREELE eMMC,

SPI NOR Flash 7y XAk U-Boot FfsFze e Lo AIPAMEIE AT g ST Bl :
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u-boot=> printenv mtdparts
mtdparts=30bb0000.spi:3840k(u-boot),128k(env),128k(env:redund), - (none)

4.3.1 BT FLLZLES SPI NOR Flash

SPI NOR ] DA% bootloader } HIFIEAF &, arm64 ) linux WA TCYE BITMRES, WESBRI/NELH T
phyCORE-i.MX 8M Plus _Ff) SPI NOR Flash [ ft.

AT
BB A A B BRI L2 I R4 TER | BB BU 4.

TEFAREY u-boot INFPMMALEIES SPI NOR

5 M eMMC 6400, R IER I E T & 0. IP T2 E A 192.168.3.10, FMIEM & E N
255.255.255.0, I HFETH —4 TFTP % 4s. FEHTIREEEZ I, F25%F SPI-NOR Flash 347 probe:

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

o TFEMFAMET SPINOR Flash u-boot 5ifg . AR LR S5 SCiF. il tftp ks, #
¥:F:4% bootloader 5 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 O0x1c0Ob20

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

o AR A IREAIK . SKHE, FRBIASRETDAZEA SPI NOR Flash 3IFE A

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

e

TES )5 R SPI NOR Flash KF5 204 K ARl XA RESMUAER T TME L. L, FH7E Linux
RN

TEFEAH linux IFEREITMEIEE SPI NOR Flash
o PRGN WL I I A AR :

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

o F] U-boot 43 IXI)EFR Bkl :

target:~$ mtdinfo /dev/mtd0O

mtdo

Name: u-boot

Type: nor

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

(ZEFI)
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(B2 1TT)
Sub-page size: 1 byte
Character device major/minor: 90:0
Bad blocks are allowed: false
Device is writable: true

o % u-boot X HEEE:

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 441 PAiE T SD FutfT485 ,

EFAERA u-boot IRIZERM SD KiEE SPI NOR

e 4 SPI NOR Flash ) U-boot £5f4 imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash__evk_flexspi &
#%) SD RiY FAT 55X, fEIHTESHIEZ B, 7524} SPI-NOR flash #F{T probe:

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

« SPI NOR Flash T2 RS U-Boot 558, LR IERIEE 5 /4. M SD Rm#EEis
PE5FIF bootloader 5 A flash:

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

o [AIIH EHEIRIAE T IX . aXRE, BB AFEA SPI NOR Flash JEB1EE A

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

o

TEGW )G R~ SPT NOR Flash F57% ZAH 4 KA. XATRESMAH MR AL, PIL, 757E Linux
AN

EFEHREY linux IRiER M SD RIRE SPI NOR
« 2 SD

[host:~$ mount /dev/mmcblkpl /mnt

o rFk u-boot 4 XA R BN -

target:~$ mtdinfo /dev/mtd@

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

(ZEFm)
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(B2 1TT)
Sub-page size: 1 byte
Character device major/minor: 90:0
Bad blocks are allowed: false
Device is writable: true

o % u-boot X HEEE:

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp /mnt/imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtdo

4.4 RAUC

BSP % #; RAUC (Robust Auto-Update Controller) , ‘B P & B0 H 1032, XOFEEH Linux N
. WRWHR RS PHYTEC 2485 T —MFE L T, A wM7EFA1R BSP 4 RAUC:
L-1006e.A3 RAUC H 7 555 & H T
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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-qt5demo-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-qthdemo-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-qt5demo-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-qt5demo-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-qt5demo-image-cortexa53-crypto-
—toolchain-BSP-Yocto-NXP-i.MX8MP-PD22.1.1.sh

host:~$ ./phytec-ampliphy-vendor-xwayland-glibc-x86 64-phytec-qt5demo-image-cortexa53-crypto-
—toolchain-BSP-Yocto-NXP-i.MX8MP-PD22.1.1.sh

(ZEFI)
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(#_ETT)

Enter target directory for SDK (default: /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MP-PD22.1.
—1):

You are about to install the SDK to "/opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MP-PD22.1.1". ,
—Proceed [Y/n]? Y

Extracting SDK...done

Setting it up...done

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

5.4.4 {§f SDK
e T HAE H S source environment-setup 4SRRI TSR shell X2 W 130 bE

host:~$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MP-PD22.1.1/environment-setup-cortexa53-
—crypto-phytec-linux

5.4.5 REMEILR

M7 951 Linux kernel 1 U-Boot FE3E £ 40— shgh) T H . X1F Ubuntu, &S0 PAE DA 6y 43
B

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

5.5 B%Ri¥ U-Boot

5.5.1 FRELEE
o IRHL U-Boot JFEfLHY:

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

o TUIRBUEWA U-Boot tag, TETEFEIFL(TN release notes, TAJPAZEX HILF|: release notes
o IHUATY tag Bl v2021.04_2.2.0-phyl13
o BEHETHN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~$ git fetch --all --tags
host:~$ git checkout tags/v2021.04 2.2.0-phyl3

o MR LEF, AR A% U-Boot, (HSkR kT —teit— i gk
- BB H I A3

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

ik
fT MR Y Fransa RIT 50332, EHE— Bl

o WEYIFI
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host:~$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MP-PD22.1.1/environment-setup-
—cortexa53-crypto-phytec-linux

o TESMPRBGQ T, W E A

[host:~$ export ATF LOAD ADDR=0x970000

5.5.2 FRERFTAREY =& HI3CHF

B51% bootloader, FRFFELRFIX L8 S il B EXHY u-boot-imx Hii H 5%, FRHE A LAY, mkimage A
P/

e ARM Trusted firmware _JEHISCHE (mkimage T A3EAFFEZ bl31.bin ): bl31-imx8mp.bin

« 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

WEREE LM Yocto 4k THATHY BSP, GAIPATE yocto T2 H SRR bl31-imx8mp.bin, tee.bin
Ipddrd_ *.bin: BSP Images

BE AR T A AE X B 2 3¢ 4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MP/
BSP-Yocto-NXP-i. MX8MP-PD22.1.1/images/ampliphy-vendor-xwayland /phyboard-pollux-imx8mp-3/
imx-boot-tools/

i
HPRISE &4 BT 9SO, AR mkimage tool FR%

5.5.3 #giF bootloader
o ¥ flash.bin (imx-boot):

host:~$ make phycore-imx8mp_defconfig
host:~$ make flash.bin

5.5.4 J& bootloader IREFIRIZFZ L
flash.bin LRI PATE u-boot-imx/ HIgi#k#], 72— 150 H i A & -

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

Bian, k%5 SD k-

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

| |
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WEREH AW BSP Yocto TREMAD, HAKMWA(E T FE Yocto 45 "BOOTLOADER _SEEK”
FfI"BOOTLOADER, SEEK_EMMC” iy,

5.5.5 EFABETERNHEX/I\EIF U-Boot

R R RSNy EEPROM k8 H5 B IAE Z R ek m 2l , @n] AR — A RE RAM K/
flash.bin, {HEJIRIRRIFATZHFFRITARES IEHiH) EEPROM %k

i BUL BRI U-boot JEAURS, FF4]45:%] Build U-Boot &5 M1 4) 3.
Edit the file configs/phycore-imx8mp_defconfig:

CONFIG_TARGET PHYCORE IMX8MP=y
CONFIG_PHYCORE_IMX8MP_RAM SIZE FIX=y

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

FEEETEIG RAM SO/, B B0 L0 02 P50, MR RAM UM, BFERUR, 3
W Build U-Boot T 5HRIA BRI THRIE

5.6 BM%EmIFNZ

5.6.1 ELEIRA
o Y linux-imx 43 % W] PAFE release notes 13k 5|
o WA FTEERIARE RN v5.10.72_2.2.0-phy17
e Check out FFEERY 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/v5.10.72_2.2.0-phyl7

o NTHRACHN, SRAVE B — AR5

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

o BEGIRFE:

host:~/linux-imx$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MP-PD22.1.1/environment-
—setup-cortexa53-crypto-phytec-linux

5.6.2 FiFAE
o i Linux W% :

host:~/linux-imx$ make imx v8 defconfig imx8 phytec distro.config imx8 phytec platform.config
host:~/linux-imx$ make -j$(nproc)

o WAL, ] NFS Ht:

[host:~/1inux-imx$ make INSTALL MOD PATH=/home/<user>/<rootfspath> modules install
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o ] PAYE ~/linux-imx/arch/arm64/boot/Image %%
o dtb XA PATE ~/linux-imx/arch/arm64/boot/dts/freescale /imx8mp-phyboard-pollux-rdk.dtb %%
o B (FEH) SRS -overlay X, HFFiEfT

[host:~/1inux-imx$ make dtbs ]
/I
AR B E AT S o)
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
OREAEF LRSS LR T libyaml-dev” £
[host:~$ sudo apt install libyaml-dev ]

5.6.3 KAKEHZE SD R
W% B module FIAS R A B #&A8 —k il SCHFRT AT DATR 7 XA il 21 2 Bk SD Rk

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

host:~/linux-imx$ cp arch/arm64/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 3XEl BSP F A HhR&
5.7.1 X3 release BFAPRRA

X LY release manifest A2 N T ik Yocto BSP I KIRAS. BENIASAE phyLinux B HA BN,
THTAE. TOMEIDAT Ar o F Ik S B

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD22.1.y ]

XAFHIIRIL—> BSP, I TIRERAHIA (BSP-Yocto-NXP-i MXSMP-PD22.1.1 ) HEHIFARA . MBL
IR, ARSI AT repo sync FEMFATIY Git Qo RLIUITA iy ek :

[host:~$ repo sync ]

5.7.2 ENBAHEABIFAPERE

BIRE B AT AR T A PR A AT DA X Moy 2 AT A s, AR — D HmciiiA (BSP-Yocto-
NXP-i.MX8MP-PD22.1.1 ) ) PDXX.Y ¥ HEmMRA, H AN .y 458:

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

5.8 IKENEFHEY Upstream %

FATHE— " Yocto 405 (A2 NXP K14ifd) 19 manifest, fthf#i ] upstream ¥ Linux il U-Boot. iX
] PAF SR 5 5 upstream kernel /U-Boot.
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#:
master 4332 ) manifest M T i LIRS ARFSH B2 bug. FATSEMBERE master 4337,

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

5.9 51t SD REzhB LR FEET SD R#ITHER
1150 SD R RIFBERE A b T (T B T B 098 ILAE S5 . AT T B R SRR

REBGBAI/ N TERGAR) root 7» KRR A . BT SD RIATHS, WROUFRETH LY R olE
— AN K. AL IR T T PARS AL SD Ko R BAYITIA R M Gparted.

5.9.1 Gparted
o FREL GParted:

[host:~$ sudo apt install gparted

o X SD Rl A EHIF PRI BL 24 55

host:~$ dmesg | tail

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

o HIEE SD R4rIX.
o JF3h 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 PUFEBET] PAEEEAR 70 X H4 phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic 5515 & il 2| H 4.
SRIGFHEEE -

host:~$ sudo cp phytec-qt5demo-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.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

o IAEG AR EHT Y4 K I phytec-qt5demo-image-phyboard-pollux-imx8mp-3.wic 555 55 il 2| H
Hro AREEIEE -

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt5demo-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 &&## &

PATFHUEH T PHYTEC BlE AT . MX 8M Plus FAZ% LM 53— 28],

6.2.1 i ZREEH
o Module.dtsi - SR PTG 228 E Db ERESS, Bl4n PMIC #i1 RAM.,
o Carrierboard.dtsi - 0353 HF 1.MX 8M Plus SoC [#4M5E, FEFCHR_ 5 F A AMSE 5 £ it BAD e
XA dtsi H,

e Board.dts - & JIACFIAZ DA dtsi SO DA S AH BE — 28 I8 M sl A0 Ml B i #8 F FIE B . 0 4
phyCORE-i.MX 8M Plus #% 04 7] GEZe%: MIPI DSI | LVDS [t 28 W AT fev 45, W) Board.dts
P AR R I DR AR AR A TR & . AN 27E Module.dtsi HE#:

1E Linux NERIREFT, FA10 1L.MX 8 S BR XA PATE arch/arm64/boot/dts/freescale/ $F,

6.2.2 H&Z## Overlay

WM Overlay & W] LATE & 2l B & H B 4B b g i s i i Bz N7 JR AR 8 ik o X BE YRS Hh iy
include, overlay /& H 7 55 1) 7 2R AR overlay AT AR Y SR A EHOR B SUIRAS . A # Overlay
53T Linux PAZ 0 A it FHo At 5% A SO — R O 7304392 arch/armé4/boot/dts/freescale/overlays
Hr,
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phyboard-pollux-imx8mp-3.conf 1] fj i overlay U4

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

77N

phyboard-pollux-imx8mp-2.conf A4 —4~1] f Y overlay SC{4:: imx8mp-phyboard-pollux-1552.1.dtbo

N PAfE Linux 8¢ U-Boot #1858 FECE: overlay. overlay 27E5| Far QUM . WMEZ B4R #HRAY
FIS 3R B A i AR I T VK

i%E ${overlays} TE

${overlays} U-Boot IFBEAE &AL & — A AZME W) overlay SCHF 3R, X4 overlay SCHERAAE )5 2 it
. WSS, overlay SCHAM A EFE eMMC/SD R JEZh X, B @ titp M#EL. 7
$KERNEL_DEVICETREE 3iX“}~ Yocto machine 2% & 1% B 1Y overlay X4 A s n# 4 WIC 5%
W JEsh X

${overlays} ZAF 5 ] A EH$%7F U-Boot IRIEHRE, W] PAMEHAMIE bootenv. txt FA$E SCAFH)—3B 5 )iiA
THOLT, ${overlays} AR g3k H LT Hah5 XA bootenv. txt SCF. W DAYEE JBslFF &M b AN Linux 32
BURI 5 A% 3

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

EE&HTTAEF‘F@B& TR AT ) bootenv. txt U, W PAE#EFE U-Boot FR¥E P E overlay ¢

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

WA P E LT ${overlays} A8 H, [FII/FAE bootenv. txt SCf4, MIFFZBE ${no_bootenv} AFH:

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays imx8mp-phyboard-pollux-peb-av-010.dtbo
u-boot=> boot
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HEMBENEZ(EE, 2L U-boot External Environment subsection of the device tree overlay section.

TAVEH ${overlays} A KAl EIZ TS JOYE B SR P AR5 3k . IIRAEZEH ${overlays} Ab i
W51 ) overlay, W] RAYE U-Boot FIFREHURE ${no_overlays} AP R IHE N 1.

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

rR&

i U-Boot ¥ @2 Beig i m 2% i [\ % BR 3 extension boald scan() 0 - 8 I # 51 F A1) overlay .
PR AR5 2N ) overlay 2388 FIAZ% Ol AR IR A 20 . Al @i B | EEPROM 4idi (EEPROM
SoM Detection) EIZILH .

ERT OB S T 2 N AL & overlay . ARG EAE U-Boot H1iz4THY SoM @723V H] overlay,
HisfT:

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

WREA T EEPROM %, NIRRT/ R overlay .
AT EAE RS E BhE TP a4, TTATE bootloader FREEHIRF: ${no_extensions} AR E N 1 :

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

6.2.3 U-boot JpERIfiE

1E Linux WAZJF3NET, SMHIREE bootenv. txt SUASCIERF A MMC #4571 boot 43 Kuliiiit TEFTP fil#k.
A EEH W R AF# ${overlays) B HE . XA PAFFXT AR machine 7E Yocto HriiiE A [A]I) overlay Eﬂ
B SCFIY NEAE meta-phytec H11) Yocto recipe H#] bootenv H15g X 1 https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=hardknott

SO T DA B A AR B . XA R A R R A R E . (HEXT boot Ay A e HE T AL AR B
ERL, BN ${nfsroot} B ${mmcargs}. FEIC{HE M HANAS EIFASHIEH - %WJ%E@JB’JH%{H/HJ/TWJ

WERTCIEMBSNRINGL, B R RS AT, I A PR AL B

6.2.4 £ Linux R TEXRF AR LA U-boot IRFLTE
Libubooteny 2315 H Ak AT H, HTFAEFF LA linux L& U-Boot ¥8i.
{6 LA F v 44T I U-Boot $f5%

[target:~$ fw_printenv

AR i 2182 U-Boot 31J5%:

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

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

W eMMC BA PG e#E eMMC FREEpiER, libubootenv KFICik TAE. B %5 /etc/fw_env.
config S, DAVCHCHAR S0 AR .
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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”,

To achieve maximum software reuse, the Linux kernel offers a sophisticated infrastructure that layers software
components into board-specific parts. The BSP tries to modularize the kit features as much as possible.
When a customized baseboard or even a customer-specific module is developed, most of the software support
can be reused without error-prone copy-and-paste. The kernel code corresponding to the boards can be found
in device trees (DT) in the kernel repository under arch/armé4/boot/dts/freescale/*.dts.

by b, B A E Linux WAZE EERRIEZ —, JUHUZTE ARM 28 B b o R d 2% HAN Y
RGGots i (SoC) o BN RAMGBEIAEBR A (DT) b, M2 TSR . LR TE— sl
Tk SR, BRI 3k S0 (Device Tree Blob, DTB) (2l device tree) .

W Fdik PHYTEC 1. MX 8M Plus BSP & MAHEET, AT FATRY . MX 8 BSP i &Mz,

PATN B AA T 1 MX 8 -5 b SRR S B B RGTUKEh ARy . % 7l DARR S B SR AT
Gl g8

7.1 i.MX 8M Plus 5|}IEHA

% 1.MX 8M Plus Soc f ¥ 2 HMHE o 4 TAERRFFHROCTREVER [ I jsi 28 RO R AR 1R RG4S
W2 1.MX 8M Plus 5|l VAZ B A 2108 \FE S I RE . RUSIAEVFZ T RERIS I Z BRI G, (B
THPFRRE, A —EBRM A GRAR AR 10 Hf. XA 10 ALk, PAIH#
BUL T BEZ WY 37 5%

WEE NN NXP 1 MX 8M Plus Z2%5FHF, PRI 855 RIS T RE T2 H ) .

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

PAF &2 imx8mp-phyboard-pollux.dtsi 7 UART1 45| I 5 :

45
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pinctrl uartl: uartlgrp {
fsl,pins = <
MX8MP_IOMUXC UART1 RXD UART1 DCE RX 0x49
MX8MP_IOMUXC UART1 TXD UART1 DCE_TX 0x49

I3

FARFER I —H> MXSMP_IOMUXC_UART1_RXD_UART1 DCE_RX #5751 (FEx M7 2
UART1_RXD). FFRf4E 5 (UART1_DCE_RX) %5 [IFTrySZ HI. 5IMBCEE (LR
ANHERIE) BTSRRI, B, i RS . TEATEI LT, R AR

7.2 RS232/RS485

phyCORE-i.MX 8M Plus % #i#% 4 4~ UART Eijr. 7F phyBOARD-Pollux I, UART1 (JiE10) il
UARTA4 ff§ TTL {524 %E8:%] Silicon Labs CP2105 UART %] USB %4 IC, X/~ USB {52 i
Micro-USB ###:4% X1 #ith. UART3 i T> X6 (P JR&EHAS), b TTL 5% . UART2 #8421
W4 IC, m§6Hky RS-232 5 RS-485, RS-232 Il RS-485 {5 S TIEHEA N2 . LMYl B F i
Bk P2 FNJP, SEH. EEZ(EE, W55 phyCORE-i.MX 8M Plus/phyBOARD-Pollux fifi {4 T} 11
UARTS #45.

X RS-232 Hl RS-485, i FAH I M54 415 5 . RSA85 ML AT PAE AT foct] TIOCSRSA85 K JeH . XU i) i
TSR AT DA foct] BEATIEE . T EBHRAT/INVRBIRHET rsd8btest, ZALFHALSAE BSP dr. 5
TR IPS FNIPY
7.2.1 RS232

o DA RTSERA A o s 22 i 1Y 24 T B0

[target:~$ stty -a

o UART N RYECE ] A sty fird5eil. Bilin:

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

o LA E echo Al cat, FPAMNAEARELE . 28]

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

[host:~$ cat /dev/ttyUSB2

EHLNATEIH 71237,

7.2.2 RSA485

7N

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

AT A, EAA linux-serial-test. XA~ T HSEHH RS485 1y IOCTL, % iA1H & HIEE T «

[target:~$ linux-serial-test -p /dev/ttymxcl -b 115200 --rs485 0
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A % linux-serial-test T.H R HSEWEZEL, HU7 8 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

RS232 M1 RS485 Y X £ #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n331

7.3 M4
phyBOARD-Pollux-1. MX 8M Plus $2tPiAPAKMEE H o FATHI OB A SR HE— AT IRLAK I H 11

i

FECER R DAK M3 O i A 2972 (ethernetO Al ethernetl) 5 Linux F{ M2 10 (ethO A1 ethl) A~—%.
BLE, RO 5

ethernetl = eth0O
ethernet0) = ethl

A # CRR ARt — AR ER) Linux M 2855 11, T DAGE ] BSD B8 0 AT g fe. B4 W 48 e B i
systemd-networkd <FAPHEFEE T AH L B SCIF T DATETF KA /1ib/systemd/network/ H3gH#3], DA
K AE BSP H1] meta-ampliphy/recipes-core/systemd/systemd-conf H3gH,

IP sk m] DAYE *.network SCHEFFHEATCE . ethO AYERIA 1P HuhbAIF RI#EHS A -

[eth@: 192.168.3.11/24 ]

MRIGERIRECFRCE, WA R AR E AT RES 7 A3 B0 DT SUUERUEHE DT, FEC PA
K TP B ORI A B, SCDAKI PHY B BAER O b, AT DAZE BARE]: hitps:/ /it phytec.do/
linux-imx/tree/arch/arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n41,

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.dtsi’h=v5.10.72_ 2.2.0-phy17#n141.

7.3.1 MRS
U-boot M4EIfIE
o HLYE bootloader FHERH DAL :

[u-boot=> printenv ipaddr serverip netmask ]

o TEHFFEMLIKE R IP 192.168.3.10 FIT MY 255.255.255.0 IIEHL T, FF &RV %K A -
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u-boot=> printenv ipaddr serverip netmask
ipaddr=192.168.3.11

serverip=192.168.3.10
netmask=255.225.255.0

o UNSRIERTE R TR T R :

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

<parameter> [V iZ% & ipaddr. netmask. gatewayip B serverip HFIH—1>. <value> R FTikS4H
BEAH
o TEHTAY S B2 G Y . SEORAFIX SR

[u—boot=> saveenv ]

ek B, Gt n] DA 1P #ihik 50y DHCP, A2l A 1P Hbdik .
o fitE:

[u-boot=> setenv ip dhcp ]

o W TFTP M NFS {42, BUn] AR s

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

—

TR, XEE M H 250 bootloader 115 H .

IS

& nfsroot il netargs IXFERYAL 7 ] PABE U-boot APPSR E HIMRME. X T M2 f538h, AMERIREERE
tftp nak. Flan, THE bootenv.txt A W% E nfsroot A8 &, HAE tftproot H &M :

[nfsroot=/home/user/nfssrc ]

TAAETT M _EAEfE X 215 B . R, U-boot JNIBERTEXTT18 ipaddr 5Y serveraddr iXfAYAE H AN
1’EFH R BATTHE I ZR AN RS 2 Bl B 290k B 5 il

[SEATP S
o TEIT RS ethO B RAKIMIBLE::

(target:~$ ifconfig eth@

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

o IfiHIEEE ethO [RTCE: :

[target:~$ ifconfig eth® 192.168.3.11 netmask 255.255.255.0 up ]
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7.3.2 T /HEM

7 phyBOARD-Pollux |, WLAN #1# i PEB-WLBT-05 " J@#ifit. PEB-WLBT-05 /) phyBOARD-
Pollux P Al JHeE M &R T anfaf &4 PEB-WLBT-05.

IS

%I BSP A PD22.1 M EFiRA, EELEE PEB-WLBT-05 Overlay, 7] PEB-WLBT-05 $ JG:
B

[target:~$ vi /boot/bootenv.txt ]
ZJ&, bootenv.txt SUFRAZINF IR (B AL & HAL B AR overlay!):
£over1ays=imx8mp-phyboard-pollux-peb-wlbt-OS.dtbo ]
B BCRHEE M

[target:~$ reboot ]

AR overlay BBEZ(ER., TP device tree FAY,

T 34 WLAN FIE 2, I K H LSR (1) Sterling-LWB b . #4515 37 15 2.4 GHz, %HTMT?*‘?@%

A FBfT, % s, (1] WEP, WPA, WPA2 I A R (AP) B4 ﬁﬂﬁﬁﬁﬁ%ﬂﬁﬁﬁh,w
58] https://connectivity-staging.s3.us-east- Q.ama/onaw5.00111/2019—09/CS—DS SterlingLWB%20v 772.pdf

E#EE WLAN R4
T SR TR AR 4 ) M A

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

R =HH:

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)

BCETCL

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

BRG] AT m] Y E0 10 2% -

[target:~$ iw wlan® scan | grep SSID

R DAE ] — DS F- S HI% P, 4478 wpa_supplicant, SCkF WEP., WPA 1 WPA2, DAEESZ N E# .
SR, I 2 SESR TR N E SO /ete/wpa_supplicant. conf Hi:

country=DE
network={
ssid="<SSID>"

(85 R 70)
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(#: 110)
proto=WPA2
psk="<KEY>"
}

BUAE W] DA ST 3 4 :

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

z:@%iﬂﬁDW:thH

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

BLSE N, 0 DARCE: DHCP DAFZIR IP Mkt (RZ4k WLAN $2 A 880 3CFr) « A7 < HAb T sER IP i
B, WS L-813e.A12 Yocto Reference Manual (Hardknott) A “EM M HCE” 35

e, BIEHR:

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

JGHE /etc/systemd/network/10-wlan@.network FFRANDA T HECE B

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

[Network]
DHCP=yes

BUAE, S W 2% F PR DA B R

[target:~$ systemctl restart systemd-networkd ]

7.3.3 BT

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

PUAETT DAFIPASE P m DL . (EBRARCEL R, B2 AT LAY
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target:~$ hcitool scan
Scanning ...
XX XX 2 XX 2 XX 2 XX 2 XX <SSID>

o] DL
e eIRGE

[target:~$ hciconfig hci® piscan

BRI AT L :

[target:~$ hciconfig hci® noscan

EE

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

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

BUAE T DA PR R i m] DL i . FERRACE T, WA 2 Al A o

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

o DL
FEE ] L

[target:~$ hciconfig hci® piscan
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BRI AT DL :

[target:~$ hciconfig hci® noscan

EE

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 R R WOT MBS IRE B “TEBRIK: org.bluez.Error.Failed” , 22 FI AN a2 E 1530
PulseAudio:

[target:~$ pulseaudio --start ]

7.4 SD/MMC =+

% 1.MX 8M Plus 32— T SD FF MMC Ry n, 1 linux @ SR . X2 Bess il DM IHAIATE
TR A —HEGE ]

g
OfF

o

XL AR PR . IR, BT PRAE R A AR R A B E . X RES B £ K

A SD/MMC K5, WARRHE/dev A SEHIN B 1 mle e B BEa T Al g /dev/mmeblkl #4545 1)
1. SD/MMC R 73X 2R N -

[/dev/mmcb1k1p<Y>

<Y> MENRSS, ML IFIRTHE, B RN R KRR . 70 DOAT DARE AT A R 3 S R Gt A T
etk , I AT ALMRHET B EATALE], Bildn, WTDAGEN mount Al umount fiyS-E47 73 DX HE M1 EI 2

IV

X KT 20K SD RS AR XK (GERIT “RR") . WREA T XE, WIS
— ARG CRUT “Ba”) . TERFMER T, BAEN /dev/mmeblkl FEATHEA ML, F
IR VAR H 7

MMC (SD K#@ifi) #1089 DT B & : https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mp-phyboard-pollux.dtsi”h=v5.10.72_ 2.2.0-phy17#n367
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eMMC $# O B DT [ &E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n220

7.5 eMMC &&

PHYTEC #it, %l phyCORE-1.MX 8M Plus, Fi4s 7 —4 eMMC 765 Bk E5tifi% . eMMC #4549
& MLC fEfison, JHEER T A ECC MMM ik filgs . ©M1@xd SD/MMC £ 0i#E#F] i.MX
8M Plus, J7E Linux W HREER AR, KLIF SD R, Lk f.

A AP ORTE B JEDEC #24L (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmec/e-mmc) ., eMMC il 3 78S F AR B 8, 515 Z#89 JEDEC
eMMOC FpifEpUA— kL 12 o

PHYTEC Hyiff i JEDEC KA 5.0 Fi1 5.1 1 eMMC s H.

7.5.1 'R CSD HHE2E

WP e CSD 2 f7as 1T AEE eMMC 5 45 HAhRY (5 BRI E . A XTIy £, &S HHE
BEEFHA JEDEC Frifk.

1E Linux H F2s[E) v, 0] AR 37 e

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

(GRSE ek

Extended CSD rev 1.7 (MMC 5.0)

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

7.5.2 {ERE/FE#RIE (BKOPS)

5550 NAND Flash i, eMMC & —NAfEEEE (FTL), HSTasis MLC BT B4 .
ﬁ%%fﬂ%?%i%éqﬁf% (ECC) . XFTEEMMIT LRSS (BIUHERRAR M) o X EAESHFRN I
E#1E (BKOPS).,

BOAREL T (BukTth ), e #ETRESE MG, aTRERS, M ng s i R A o

JEDEC #rifE A BUA v4.41 \E T —Fh 7, EHAATFahfil %k BKOPS. X W ZH#4E LR, 515
JEDEC #i#fz"r “Background Operations” DA eMMC £ P 2572 BKOPS_EN (271£#%: 163)
1 BKOPS_START (Zif74%: 164) (k.

A fi4s BKOPS_EN (ZFff#k: 163) W{, MANUAL_EN ({7 0) M X:
o {0 THIAZIHEFHM%E BKOPS, &5 AL 25| %0,
o A 10 FHSFEFIIfiliAk BKOPS, MJEHAHITRELEN, B Ak BKOPS,

H v3.7 BUADAK , Linux WS LS Tl G #ERILE . S FHE eMMC 4 LS il BKOPS_EN
(FEAfE R R 30

JEDEC FpifE v5.1 5T —Fgiiy B 3 BKOPS JhfE. EM FHLREW & WA 5 6 8fF, o BsTE s
& H 3RS BKOPS (12 IL3rfr4s BKOPS_EN (Zfffds: 163) H{i AUTO_EN fyf§id).

mme XA linux TH HFHIA SR A B3 BKOPS fE.
o Hi#& BKOPS_EN RAECKE, WiAT:
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[target:~$ mmc extcsd read /dev/mmcblk2 | grep BKOPS EN

rr e, pm:

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

fE 0x00 %78 BKOPS_EN #48[, i 5 AMEREZ 2. {6 0x01 37/ BKOPS_EN 5, +
HURFAN I AL I 6 A

o« WE BKOPS_EN fif, #if7T:

[target:~$ mmc bkops enable /dev/mmcblk2 ]

o T HIRRBICE AR HNIZRED B 3l BKOPS, GRS

[target:~$ poweroff ]

TS
BKOPS_EN fii 2 —RIER AR, JoiEIRE .

7.5.3 q[EBEAN

A AN [F] AY H] 5E S AR :
L XA eMMC 4% /70 XY AT SRS A7 3
2. R GHAEESG AT,

I
RERE eMMC 43X 5 DOS. MBR 5 GPT 4 X ER 4 XIEHE (S HEE—T7).

AT A SR S BN B4 phyCORE-LMX 8M Plus SoM _[4E#A) eMMC F4l il 4138
TEEFTIIF B LKA — p

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

WEREABAT A, ATPARE mme THEAE:
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target:~$ mmc --help

[...]

mmc write reliability set <-y|-n> <partition> <device>

B AN E A TR 20 CMD23 F1 il &/ Reliable Write Request parameter (/][ FE5E AiGRE%0) (7
31). HWEMAS v3.0 2, SCHRS (FlU extd B HE) AP 2SEINHFEF (A0 fdisk (950X 3#E) S
WA FZ T SR, 78 Linux NZJREAES, B#ldicd REQ _META #EfTAbH.

gk (ORI data=journal ) extd SUPFRGAEWTHG LT @4/ SO RGUR A W] DATERT 51K
O RGE, (AEWHE RTINS AREIRTRES BR . R OLT, #n AR S RS IEF RS N T
RN R PP SCPFRY IR B PRAT I AR BT R G pRAK fdatasyne B fsyne,

7.5.4 FEE extd RILHRFRIK/

TERF SD REEBRE A eMMC B, extd FRG KA Y ES eMMC BYAE. WA parted P MR
Ao XATRBIIE AR s 48, Bl eMMC, SD -RelAfi#.

o BRECYHTB RN

G

[target:~$ parted /dev/mmcblk2 print

o FHaE:

-

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

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

.

o fEH] parted 5 3CIF ARG KRB B IR/

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

target:~$ parted /dev/mmcblk2 print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

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

B/512B
Partition Table: msdos
Disk Flags:
Number Start End Size Type File system Flags
1 4194kB 72.4MB 68.2MB primary fatlé6 boot, lba
2 72.4MB 7617MB 7545MB primary ext4

FESCUE RGBT DA LR /N (AT DAM SD RIS, SRJGTE eMMOC 4 X e Hh ki s £
GRS

o RESCPERGEHBAHTI 3 XK
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-

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

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

The filesystem on /dev/mmcblk2p2 is now 7367680 (1k) blocks long

7.5.5 SRt SLC X

eMMC B i il £ chfr (MLC) RAFfE%dn. 5 NAND Flash I B2 HIT (SLC) NAFHR
Jutftt, MLC ARG EA SARAY n FEPEAN S A 8 DR, (HA R A

WA E T SE TN A2 &, W LAS D SLC Bixal SLC FX. XAk THGRIE M, %8
PEAE JEDEC FrifE Ay Frtiid, aT DA i — D IESE X IR B . JEDEC AR AL 1 8 14 1 5 B
TIAIGRIIE, X HOE R HIERT HATYE . XFFIR)E (Micron) St g, SEERE ISR TT4EYE, (HAUR AR,

o
TEC BRI SERm ey, BT B g =k

PATR 2B RN T g e Y 44 5 R 1
o HEMHPAT arRE eMMC B4 A 2 BR /)N

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

(GESLVEE

BYT;
{/dev/mmcblkZ:63652757504B:5d/mmc:512:512:unkn0wn:MMC S0J58X: ;

WIS L, ZBEA 2N 63652757504 F45 = 60704 MiB.

o BORIUA Mt SLC BB iR/, RN
[target:~$ mmc extcsd read /dev/mmcblk2 | grep ENH SIZE MULT -A 1 }
B

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 AR R R/ 3719168 KiB = 3632 MiB.
o BAE, SBOTDAE A AT o A s I B R E M, BN 3719168 KiB:

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

REEIEE
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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 NTHIRFBCECAER, HXHRS:

[target:~$ poweroff ]

FHAT B IR A B R A IR .
« Y, #i# ENH_SIZE MULT fyff, ‘©4i)2 3719168 KiB:

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

KNVAZZEEI

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 WJE, RARAHR/N:

target:~$ parted -m /dev/mmcblk2 unit B print
BYT;
/dev/mmcblk2:31742492672B:sd/mmc:512:512:unknown:MMC SQJ58X: ;

7.5.6 ERIEE

A DAEEAERR eMMC 545, MiARHEELET. eMMC BB G SR MLC 124% BTl 5 ix Hedbs
WWHETE. B DEdRE R, HFHBEBCHE.

« SD REBIEHIIT:

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

TEIR —-secure BfRATOTE eMMC RFERRITA R I 2250 £ (GRH]) ETHRHIES, 24 eMMC i
wor BB A RO 7y DX R A - B

2
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

TSR E LA ER, HX DS AT RSB, LR EE R E KA e !

7.5.7 eMMC Boot 94X
eMMC 5 A A E RREA4r X 0 User 47X, bootl 430X, boot2 43X Fl rpmb 431X,

User 43 XAE JEDEC Fr#EhFrR I &R X, & F A5 KXo 70X bootl Fl boot2 A PAHI T 173k
bootloader, I HHE A[%E, 1.MX 8M Plus fii M4 DX N2 bootloader H eMMC #4515 SHCE 6. 4
X rpmb ZE—A/Nr X, HgiE 2 E AL .
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A, User 43 XAJ PAZ R IUAS B 2 A — M i@ DX XTI AR RN ZE AR SCUF B B . AR Z
iR, WS JEDEC fRifEsf 7.2 FIr XAT R

IS
AEf eMMC 7p X5 DOS. MBR 8 GPT 7KL KR -

i) PHYTEC BSP A M H eMMC &% & W&/ XTI EE. U-Boot #ibE5 2| HH F o KK FF UG 0 & .

U-Boot M3t itUEAE U-Boot 2 JEHIE (& . i MBR 43X EQBEFHN2IX, — FAT32 5] 540X,

?*/I\% extd RIXMFRG K. BT U-Boot Fll U-Boot FrEEZ . FAT32 5] 54 KAL & A 4%
P

i eMMC B, WA & H P boot 43K 74 bootloader. U-Boot FREEATIRN 56—~ 4r X Z Hi
IR P P IRAYAE R T L E bootloader, R &—A/n B, R bootloader K85 5|15

boot 43K H—A~, Halad P as el ar U sh it 4

7.5.8 @I ARG
T BT

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

ERINTEOLT , bootl Fll boot2 43P 2 Nk . BN ERIBANEA], EUAAHE sysfs F155 ] force_ro.
HET-3h¥% bootloader 5 A eMMC boot 43X, B4 S

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

¥ bootloader B A eMMC boot 43X :

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

T2 1.MX 8M Plus SoC Fy#s

SoC User X mHEE Boot XwEEE eMMC & bootloader T4
iMX 8M Plus 32 kiB 0 kiB /dev/mmcblk2  imx-boot

ZJEMEH mme THM P SRISCES 301X
(%FFboot0’) :

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

(X F"boot1’):

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

M eMMC boot 73X E3h, HFEH AL T4

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

1R[] F| User 43X 53 :

iEIME 58



i.MX 8M Plus BSP Manual PD22.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-49-g96031d5

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

7.5.9 JFEE extd RILHFRFHIK/
fdisk AJPAFISRY EARSCIFRGE . X ABI 7@ ) TALMT A, Hoan eMMC, SD -Reifififi.
o BRECYHTB R RN

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

o FHaE:

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

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

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

o () fdisk WERF-QIE— DR B A B 2 X

target:~$ fdisk /dev/mmcblk2

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

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

Command (m for help): p

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

Units: sectors of 1 * 512 = 512 bytes

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

/dev/mmcblk2p2 1023,3,32 1023,3,32 141312 2192013 2050702 1601M 83 Linux

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

Command (m for help): p

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

Units: sectors of 1 * 512 = 512 bytes

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

Command (m for help): n
Partition type
p primary partition (1-4)

(85 R 70)
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(¥ k1)
e extended
p
Partition number (1-4): 2
First sector (32-14876671, default 32): 141456
Last sector or +size{,K,M,G,T} (141456-14876671, default 14876671):
Using default value 14876671
Command (m for help): p
Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors
116224 cylinders, 4 heads, 32 sectors/track
Units: sectors of 1 * 512 = 512 bytes
Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)
/dev/mmcblk2p2 1023,3,32 1023,3,32 141456 14876671 14735216 7194M 83 Linux

T DAESCHE R GBI B WO RGN R MELRTABA NI, (R PAN SD REZh, &
JEAE eMMC 73 ROR HE N RSO R G R N 1EAh, TR T, AR EREOET Y 70 X3

7.6 SPI Ei&&

1.MX 8M Plus ##ifi| #80 &4 FlexSPI fll-—4~ ECSPI IP #%. FlexSPI ¥l #8357 £~ SPI i, &l
P 4 B BRI SR B SUEE / DU / GEE AR B (e (1/2/4/8 Z&8dfiZk) . ECSPI
PR sof 3 A SPT#11, MR A — LR CS (chip select) 5. i7" CS Wi GPIO 5¢
B, A E A AR 2 A5 .

7.6.1 SPI NOR IEE

phyCORE-i.MX 8M Plus fit4# 1 QSPI NOR Flash, i% Flash 3% i.MX 8M Plus [f FlexSPI $[1.
QSPI NOR Flash i 1T J538h. A XREEAEIBEENFENER, S UARMES . BT SPINOR
Flash (25 [mIERR, B4 bootloader. BRIATEHL T, M. BAMAMRSIERSG K H eMMC,

bootloader /7 it EEPROM ks il & 545 7 SPI Flash, 4% 4% SPI Flash, W)= 201 [] b
FE M overlay, i@l EarS45H SPI Flash a5 5. 0% A 7] i) EEPROM %i#j#, SPI NOR
Flash F7 SR G5 H . AXREZEE, HSHBER overlay #54),

bootloader 2718 1] A WA mtdparts JHZH SEUE USRS, 45 SPI MTD 43X #f%i#H45 Linux. BSP
HR BRI A DA R B B

[mtdparts:30bb0000.spi:3840k(u-boot),128k(env),128k(env_redund),-(none) ]

R HE L bootloader PFAs R, W DAFEBA T . A Linux /2, ol Al /dev/mtd<N>
i NOR Flash 7p X, Hr <N> 255 NOR Flash 7y KA AT MTD s . 2R
XEIER MTD Bz, GiffeH s Lisfy:

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

(85 R 70)
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Amount of eraseblocks:

Minimum input/output unit size:

Sub-page size:

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

mtdl

Name:

Type:

Eraseblock size:
Amount of eraseblocks:

Minimum input/output unit size:

Sub-page size:

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

mtd2

Name:

Type:

Eraseblock size:
Amount of eraseblocks:

Minimum input/output unit size:

Sub-page size:

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

mtd3

Name:

Type:

Eraseblock size:
Amount of eraseblocks:

Minimum input/output unit size:

Sub-page size:

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

60 (3932160 bytes, 3.7 MiB)
1 byte

1 byte

90:0

false

true

env
nor

65536 bytes, 64.0 KiB

2 (131072 bytes, 128.0 KiB)
1 byte

1 byte

90:2

false

true

env_redund

nor

65536 bytes, 64.0 KiB

2 (131072 bytes, 128.0 KiB)
1 byte

1 byte

90:4

false

true

none

nor

65536 bytes, 64.0 KiB

448 (29360128 bytes, 28.0 MiB)
1 byte

1 byte

90:6

false

true

(#_ETT)

EHH T A MTD B JOHI R 20 XA FR . NAFT A DTS iy SPT 47 R E L. SPT Y Al
FIERF| I SPT AR BT BAs, FEXM ST HA4T SPINOR Flash.,

B SPT 3295 R E SCn] PATESX B4R F)

https://git.phytec.de/linux-imx /tree/arch/arm64 /boot /dts/ freescale /imx8mp-phycore-som.dtsi?h=v5.10.

72 2.2.0-phyl17#n72

7.7 GPIOs

phyBOARD-Pollux B —H %[ T GPIO 5|, iXLeq| | EEEH S iMX 8M Plus 5|}, H#&E
Mk GPIO. EfTRIPAE#AE Linux P m R i . ARBEERRIL GPIO 41400 5 4~ GPIO 41 (GPIO1 -
GPIO5), 4 4HAS 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 XLk
B i.MX 8M Plus GPIO 4 GPIO1 ~GPIO5 ] sysfs Fn.

GPIO #itRiHl GPIO<X> <Y> (fil4n: GPIO5 07). <X> F7x GPIO Bank, M 1314 5, i <Y>
FrniZ Bank NI GPIO. <Y> M 0 31403 31 (444 bank A 32 4~ GPIO).
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HIHZ T, Linux PRZHH B AREORME RGP EA AT GPIO. IHRIEF I A3 02

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

M P51 GPTO K] libgpiod. E#EME T —AFERITH, 1T 15 Linux GPIO P& T H..
PAR &2 T HL (1 R

o IS 5 A gpiochips:

target:~$ gpiodetect

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

o BIRKT gpiochips IEFEANE S, BIFENIMAFR. consumer, J7H . IGSRRSHIF N flag:

[target:~$ gpioinfo gpiochip® ]

o 0L GPIO ffE (Bt gpiochip0 Yy GPIO 20):

[target:~$ gpioget gpiochip0 20 }

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

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

o gpioset HE I SCA AR T AT REAY LT :

-

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.

.
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i
Fe28 GPIO T4 fE. EMARA GPIO ZHl, S 1 B sl i F T, PABRfR % 10
RHABIIRE S A -

7.7.1 @it sysfs ij5ia GPIO

1%

He
=]
>

Wi sysfs $ii) GPIO B4t T, Fefi1aE ] libgpiod.

RN OL N AT SRR sysfs i) GPIO. A FaIifE NAZRC E T CONFIG_GPIO_SYSFS J5 A g S(HF. %
ZF menuconfig H1{#i CONFIG _GPIO SYSFS R] UL, WM 1 4E/3 LT CONFIG EXPERT .

TE] DAKF S IS 2] 5 7E Linux NAZ RS arch/arm64/configs/ Hg A HY defconfig Hr. fil4n, &
fI1ETF NXP ) BSP R4, X4~ defconfig F] DA imx8 phytec distro.config

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

] LA — 3 config FBE. A XFEHER, WS HAFEAIN (Yocto 2% F <yocto-ref-manual-

kernel-and-bootloader-config>),

7.8 LED #T

WA LA LED fTi##:3) GPIO 41, &nI DAl R ) LED IRaREFH: D URIEAT, A &6 8
W GPIO #:10 (&0 GPIO #4y) . BT /sys/class/leds/ i A2 /sys/class/gpio/ SE5 A EAT.
LED i K= a] PAM max_brightness SCFH§EEL. brightness 6% E LED 5 (BUETEEM 0 2
max_ brightness). KZ4 LED i} bR CHRFRBEZRE, BrDAFERT A JEZ R TS S5 .
R R B T

ZOPIUITAT AT LED, %A -

target:~$ 1s /sys/class/leds
mmcl::@ mmc2::@ user-ledl@ user-led2@ user-led3@

SR LED AT 3 () mme. G0 H9.0BVRIZ G emme, 0 1#57E phyBOARD-Pollux I,
« 79 LED 47

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

GPIO B 1 £ W B & https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n216
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7.9 12C 2%k

% 1.MX 8M Plus fU & 242 F 3R REEH) 12C ik, PHYTEC it T2 A F 1PC i, Xk
WA IERE) . MX 8M Plus {1 I°C i, Ak 73AT phyBOARD-Pollux H4E i) —2t 1°C S i HEA
B K H B (DT) KR

i2c AR S S — S0, BIINERPR, T 3RCE SR, DA 5, A4 scl-gpios I
sda-gpios, XLEIE M T R ARIKIE a5 5 1 L &

I2C1 % DT fid'® (#li0 imx8mp-phycore-som.dtsi) : https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mp-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n105

12C2 52k DT B & (B4 imx8mp-phyboard-pollux-rdk.dts) : https://git.phytec.de/linux-imx/tree/arch/
arm64/boot/dts/freescale/imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n201

7.10 EEPROM

7t phyCORE-i. MX8MP A —4> i2c EEPROM [Nff. ‘BEAM AL, 32 EEPROM %5[H] (M4k: 12C-0 i
hk: 0x51) #1 ID T (E4k: 12C-0 Hihk: 0x59) wJPAT Linux H11 sysfs #0375 . & EEPROM F1
ID BURHT 256 AT AR, RAIRiE R . R IR B M S PR B S B )

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

i

EEPROM ID Tiffi (k: 120-0 #ihk: 0x59) FIiF# EEPROM KT 256 A~F4 (M2 12C-0 b
Bk 0x51) ARATHHEREIE M. XCRHEM bootloader 4T R . AT WI REJCHEIEHI S5 .

phyCORE-.MX8MP SoM _|-f§ 12C EEPROM %4 %] 12C-0 i 2kfY 12C Hihk 0x51. A DA RN %15 45 30
TR EHAE:

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

SR PAT ST E) EEPROM 1 1024 735, 44T

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

PR 4KiB ) EEPROM (4% 12C-0 Hihl: 0x51), Jf£88 EEPROM %, -

[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 #&i

7 phyCORE-i. MX8MP Ffil# ) 12C EEPROM HA—1[if it 12C #idik 0x59 7 i2¢0 |31k pisr 1D
O, AR TaE e 12C Hohik 0x51 #F i2¢0 - FhEAYIE# K. PHYTEC f# XA~ 32 37 A% X
HKAFH KT SoM HfE ., G PCB AL E

TEE SR R P BE i EEPROM 045, & A FE#F1E# ) DDR RAM Bl . X (45 0T DAE FH AH [H 1)
bootloader 53 AR RAM KN, F A 30k ERY DTS overlay.

Gt EEPROM ID G Tj 04 FHE & XIS R 256 S F 5 g Bk, bootloader 78 )7 K [MliE %] phyCORE-
i MXSMP Kit RAM %%, HI 2GiB RAM.,
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i

EEPROM ID Wi (4k: 120-0 #ihk: 0x59) FIiF# EEPROM KT 256 A4 (MZk: 12C-0 b
hb: 0x51) RATHHEBREUE . XRFEEM bootloader (AT R, M+ 7] BETCIE IEAA)S S -

B APT BT 2 Bt s Ube 5 A% D ARCRAE A8 Sl B Bed T B A KA (5

7.10.3 &S EEPROM #iig

BRI E TE S AP EEPROM s i), ARG/ NO IR S8 5 1 Normal Pk, mJRAKF ID Xk
AR A RS A 21 1 3 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
‘ SR TF EEPROM Zsfi], RN TG SHEFBA |

phyCORE-i.MX 8M Plus # .0 it ) iX 45 # imx8mp-phycore-som.dtsi 7] PA #£ PHYTEC git 3k
F]: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/imx8mp-phycore-som.dtsi?h=v5.
10.72_2.2.0-phy17#n201

7.11 RTC

RTC Al /dev/rtc* . T PHYTEC Huliif Z4> RTC, R AESAZ A RTC i 3if.
o BHRE| RTC B fr, A DA T 7 AU sysfs 261 -

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

o B, PRRFFRE:

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

I

DS A St gh (RTC), AfEHE PC 8 0m RTC, MRAFAEB AW /aliases 45 H , Linux £
X H AR RTC #5445 ID.

HUAI ] Al DAL hwelock THAI date i dEAT #2278 H AR EBCE R 24 i) H YA E -

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

{5 ) 3936 4 SR H BRI . H 06 - DAPA FIEE BB ] - 7Y YYY-MM-DD hhammiss (+]-)hhmm”:

target:~$ date -s "2022-03-02 11:15:00 +0160"
Wed Mar 2 10:15:00 UTC 2022
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ik
R (TR B +0100) W RESA FTAIE .

i date Ay HASHUESLMEED (RTC) GyBHEFTH Y, FUICARIRATE S IT AR, X E NS E
3. WEA RTC, HAIFEM A hwelock myd. A hwelock T HXF 47110 H AR (GE date fydi5
H) BA RTC, SRGEEIFERMEEFEUGEHE N A% RTC L:

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

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

ZENSER IR (RTC) BEE ARG H Y, 56 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC mi{E; alarm

FTPAMSEIf IR (RTC) At IR AB B R ST . %X Unix Z05C/IE], BIF 1970 451 4 1 H UTC
FRARIFIEL . BAEMHGE R RAMOIRASGY 4 PR, A

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

ik
‘ PNESHLE alarm WFTE]RFGE B AR T — 0480, BOA alarm THEEASCRFAD |

2C RTC 1 #% £ # F /~: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n207

7.12 USB Fiz#Izs

1.MX 8M Plus SoC K USB il &5 AR 2 1 e R M s de it 77— FiRiA n R e 7 58, SCBl USB &%
e AR RAR e, ATk 4 Ghit/s (B H'SS). USB T REEAGWANMALR USB 2 Hlds. X
MMEFIEHRRER /E R USBDevice 8¢ USB Host i1} #MZLASEHEF]—A> USB 3.0 22 (PHY).
BSP i RARAAESE (T04) Mbgst. Hibs USB M0 & M sh R P o AR F5 e A B & S
Mo T udev, FrfEERAFMERAIS PR ID, FFAIDATE /dev/disk/by-id FFHRF]. X4 ID 7]
PATE /etc/fstab F T AT 7 B[] USB 7l &

USB Host # DT [ FH: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n341
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7.13 CAN FD

The phyBOARD-Pollux has two flexCAN interfaces supporting CAN FD. They are supported by the Linux
standard CAN framework which builds upon then the Linux network layer. Using this framework, the CAN
interfaces behave like an ordinary Linux network device, with some additional features special to CAN.
More information can be found in the Linux Kernel documentation: https://www.kernel.org/doc/html/
latest /networking /can.html

. ’@iﬁﬁ

[target:~$ ip link

BEEROMIRS. W1 CAN #05%/7R°8 can0 Al canl,
o TFREUA K can0 MEE., BIANHERR AR R, WA

[target:~$ ip -d -s link show can®@ ]

can0 5 ECRFUNT fr s :

r

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 O 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

i A —HARES L, XS HAE T DARMEE T, IR AR 2400 T CAN #ZMER (Blan
MAC #ahit). AN S8 & HIEE:

can0 EOZM
NOARP CAN oyl ARP i
MTU ARG I

RX packets U tL 5 &
TX packets KZiERIEIEOEE
RX bytes 23 (L
TX bytes RIEFEL
€rrors... BEHRGIHE B

CAN JipE 2AE systemd BB ) /1ib/systemd/network/can®.network 5851 N T HaAb e (fFl4n,
AR | 3HAE BSP IR RS N . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can@.network HHECE , HEFHRIFR MRS

[Match]
Name=can0

(8 )
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[Can]
BitRate=500000

(e E1)

WA T DL TS Wi, B, BN IR A (fexible bitrate)

—dsample-poin

t 0.8 fd on

target:~$ ip link set can® down
target:~$ ip link set can@ txqueuelen 10 up type can bitrate 500000 sample-point 0.75 dbitrate 4000000,

O PAE ] cansend ZIETHE, Sif ] candump FZYH EL -

target:~$ cand

ump can0@

target:~$ cansend can®@ 123#45.67

AN T H BB EENL CAN JiisE, 351 cangen:

[target:~$ cang

en

cansend --help Fil candump --help $2LT T LI ER .,

o

TAE.

mep2518fd SPI ] CAN FD HZHM 125kB/s JFUGRERRA . AT DARERE I AR, (HATRETCIAIE R

imx8mp-phyboard-pollux.dtsi ) CAN & £ #f fic & : https://git.phytec.de/linux-imx/tree/arch/arm64/
boot /dts/freescale/imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n165

7.14 PCI

e

phyCORE-1.MX 8M Plus HA7—4> Mini-PCle ffifli. —fokiii, PCle & H 3Gl & & ERHrsi e, e
WHRIFRSARGG, G AR fir S Ispei ZH BT A BRI PCle B

. 1,?96”')\

[target:~

$ lspci -v

. fRHEIE:

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
(BRI
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.

01:00.0

Kernel

driver in use: dwc3-haps

Network controller: Intel Corporation WiFi Link 5100

Subsys
Flags:
Memory
Capabi
Capabi

tem: Intel Corporation WiFi Link 5100 AGN

fast devsel

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

lities: [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

(#_ETT)

EX NI, PCle @ 345 /R WiFi Link 5100 .

X PCle i#4%

R
PRI

WATE WG L PR T IE RO SKEh AR . BN, Xk WLAN R i 3eh /R il i mg . ab

S SRS AR FF 6T 4% S CONFIG IWLWIFI , 0] DAYE NAZHERE AP HY 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 )RR virtual/kernel
XTHRLERE %, 40 WLAN R, SF8800MY 3l B4 SCfF . X Se i 4 SR CE A /1ib/ firmware/ H 5%
W, A REMT RIS

° i,fﬁﬁ/\

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

o fildn, ARE

E RN EEEE S R

[target:~$ ip link set up wlpls0

o RCRAEHR OEERIG ESAGA T F il -

-

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

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

L1 Disabled - LTR Disabled

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

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

IPv6: ADDRCONF(NETDEV UP): wlpls0: link is not ready

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

o 0o ©o © o

IS

B2 PCle %45, BIAILAKKA, BEIMEBCAM /lib/firmware/ PR EPESCHE, BATREIE® T, ik
BT 4n_E AR AT PR R R B e R PR — B S R EAR R AR SR B T B VRN G A . TEIRXFI
OUT, BT A H AR KRR BE A0 T o i 4 1

imx8mm-phyboard-polis.dtsi {] PCle &Ml & : https://git.phytec.de/linux-imx/tree/arch/arm64/boot /
dts/freescale/imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n277
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7.15 &0

SRR R £ 3% HDMI Fl PEB-AV-10 #4248 I TI TLV320AIC3007 S45i4f#i54% (CODEC) IC,
76 AV JEHEE b A5 A OMTP ARER 3.5mm HAUEILA A 8 &FHEE. 8 1 HEEH & 00 it s
#8. HALA line-in {55,

ik

(/1] PEB-AV-10 HEEASAT Ry, ASCRpdad HDMI AR ¥t . 54506 Hh il s 250 590
fi HH A P RC o

TRA R A RIRSIRE R B I A R H AR, 5 A AT 9 A B R :

[target:~$ aplay -L J
AR
[target:~$ arecord -L J

7.15.1 Alsamixer
FRE R RWIIGE, HRA:

[target:~$ alsamixer ]

BNV ZSBERZET, K g 1C B2 ] DARCE DRk, @it SSH T alsamixer W] fg Hri i
B O L, O EG G EIERCR . SRR TR A 0 e s AR R i g . MM
FoRZYIRE RS (AN ERT)  TPAEAE m Y. AR AE A < YR S R E A >
YA (T tab B, G0 DATERR OISR & 092 ) 2 Tl )46k o

7.15.2 ALSA 8

FAT) BSP Bt — ALSA [t ¥ 3CfF /etc/asound. conf .

ALSA P E& S n] AR T ZE T s B . B9 A& ALSA IE% TAERARR.

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

T PEB-AV-10 & M4, ¥ playback.pcm M”dummy” %8 K" pebav10”:

looal

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

}

foaoll

WUERMT ARSI &, TR RO O B E AR SR 04, K playback.pem & A I B 30CE BRI
W45, 1 softvol _hdmi” B "softvol pebav10”. i [§ alsamixer 35543k iJE% 35 Bk
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[...]

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

7.15.3 PulseAudio &
XHF ] Pulseaudio AN HIREF, WA v] F A5 5 4%

target:~$ pactl list short sinks

0 alsa output.platform-snd dummy.0.stereo-fallback module-alsa-card.c sl6le 2ch 44100Hz  SUSPENDED
1 alsa output.platform-sound-peb-av-10.stereo-fallback module-alsa-card.c sl6le 2ch 44100Hz
—»SUSPENDED

u

ek PEB-AV-10, A

[target:~$ pactl set-default-sink 1 }

7.15.4 1B

1817 speaker-test DAK AT HE -

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

SR R EIAL, ST PAREA] aplay. BN, 2@ ALSA P

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

TR CEARAE S, Bla0 mp3, R PAH ] Gstreamer:

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

7.15.5 5

arecord J2— A T LH, HFREIETHR, BIAWABT LB A TREARR M-SR, 7oA A
alsamixer, ilf, ¥TH &M PGA R& 3% MicSR fl £ PGA %& % MicSR, DMEET 3.5mm FHFLFEH
K H TLV320 4fifas i 2 5o W A &4 .

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

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

7N

TR O SR L RE R 1, DR G TR ] b AT S ORI S 3 43R R I P S [ B SRR A 5

= M OBy & % W B B https://git.phytec.de/linux-imx/tree/arch /arm64/boot /dts/freescale/overlays/
imx8mp-phyboard-pollux-peb-av-010.dtso?h=v5.10.72_ 2.2.0-phy17#n57
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7.16 #1507

7.16.1 #P$H5 Gstreamer
EASIIITE BSP HBRIAZe%e :

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/phytec-qtdemo/videos/caminandes.webm

. EZ%:

target:~$ gst-launch-1.0 -v filesrc location=<video.mp4> \
\! gtdemux \! h264parse \! queue \! vpudec \! waylandsink async=false enable-last-sample=false \
gos=false sync=false

. ﬁ%l

[target:~$ gplay-1.0 /usr/share/phytec-qtdemo/videos/caminandes.webm

7.16.2 kmssink ¥EH¥ ID @i\
kmssink fffFF5 5 A ID. BRPUEZAY ID, £50 A T2 modetest,

[target:~$ modetest -c imx-drm

a2 -
Connectors:
id encoder status name size (mm) modes encoders
35 34 connected LVDS-1 216x135 1 34
modes:

index name refresh (Hz) hdisp hss hse htot vdisp vss vse vtot
#0 1280x800 59.07 1280 1380 1399 1440 800 804 808 823 70000 flags: phsync, pvsync; type: preferred, driver
props:
1 EDID:
flags: immutable blob
blobs:

value:

2 DPMS:
flags: enum
enums: On=0 Standby=1 Suspend=2 0ff=3
value: 0

5 link-status:
flags: enum
enums: Good=0 Bad=1
value: 0

6 non-desktop:
flags: immutable range
values: 0 1
value: 0

4 TILE:
flags: immutable blob
blobs:

value:
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7117 7R

% phyBOARD-Pollux 3521k 4 MR FE %t TPARINMGE =Fh. FRER TR R DT R 9%
WA overlay .

O R & & BT overlay

HDMI  phyBOARD-Pollux AFEZE overlay (BHARET)

LVDSO PEB-AV-10 imx8mp-phyboard-pollux-peb-av-010.dtbo (ERIAMNZL)
LVDS1 phyBOARD-Pollux HERAd ]l PEB-AV-10 overlay, 2%

MIPI PEB-AV-12 (MIPI 8| LVDS) imx8mp-phyboard-pollux-peb-av-012.dtbo

ik
o WIRFM T LVDS1 (#ek), HDMI ¥ Joyk TAE.
o YETEIR Weston #i i g, 1AL~ S 455 1 tUAH DTEL
« LVDSO (ffiif§ PEB-AV-10 §" &) 1 LVDS1 (##k) ANaEFIEHEH

HDMI YE B iR 2 5 o Hofthds 1 T DA I B overlay #0475 1 o
FONH IR 02 HDMI 1 LVDS0 (PEB-AV-010). 31y PEB-AV-10 #il PEB-AV-12 §" 4R 3CHF 10 3

5} edt,etml1010g0dka 2 5F
%1k
LT SR IR SR R R E] LVDS () LCD i@ K at iR §1 8 74.25MHz (S(HA00) . WSR2 A
TR, HR SR A BN ARG — 2 195 B

7.17.1 Weston &

ATk Weston IEMiR SRR, THEMATIEMAIELCE . XRAHE/ete/xdg/weston/weston.ini 5.

B — T ReE
TEFRATH BSP 1, BRiAfH Weston %5 B HDML

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

7.17.2 Qt Demo
ffi [l phytec-qt5demo-image B}, Weston &fEEshltEsh. W LA DA N a5 11 phytec-qt5demo:

[target:~$ systemctl stop phytec-qtdemo

o HHGPITEG Demo, ii§isfT:

[target:~$ systemctl start phytec-qtdemo

o ZEH Demo W HBNHZN, WHiafT:
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[target:~$ systemctl disable phytec-qtdemo }

o« ZEM Demo W HZNHZN, HizfT:

[target:~$ systemctl enable phytec-qtdemo

o Weston A DAl DA 2045 E :

[target:~$ systemctl stop weston

ik
TE K] Weston Z Hi, WZisE KM Qt Demo,

7.17.3 EiiEH

A LCD #4#:8] PHYTEC JF %t , DA Linux WY sysfs 8 D426 0. ARG gl T
JEU A T LATE SO /sys /class /backlight FR#RE] . U R A SO ) B A T A 56

ik
— L6 B 2 WoRIIIT K MAE /sys/class/backlight 24N 4. Hf: backlightO 1 backlight1

o BN, BERBURKRSERESUN (max_brightness), 4T

[ta rget:~$ cat /sys/class/backlight/backlight/max brightness ]

AR EETERE 2 0 3] <max_ brightness>.
o BURBCYHIS GO, WA

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

o HAIMF brightness DI MSEE :

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

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

sysfs-class-backlight,

LVDS-1 #l HDMI H#J i% #5 #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n255 https://git.phytec.de/linux-imx/tree/arch/
arm64/boot /dts/freescale/imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n180

PEB-AV-10 [ LVDS-0 # % £ # fid & https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/
freescale/overlays/imx8mp-phyboard-pollux-peb-av-010.dtso?h=v5.10.72_ 2.2.0-phy17#n132

7.18 HFEER
7.18.1 CPU #ilRZiAH

1.MX 8M Plus SoC ) CPU RERZTREE I MBARAIE L. XM TAEATRE CPU YA ifIEREm 19 i ).
RPARM YRR “ShAS R LR (DVFS). i.MX 8M Plus BSP 3§ DVFS Jjfig. Linux N
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https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/overlays/imx8mp-phyboard-pollux-peb-av-010.dtso?h=v5.10.72_2.2.0-phy17#n132
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FEft T —4 DVFS {28, e~ CPU oL B i/ Nl KA — N B HGZATHY governor, ARG

L MX 8 B SERPILFA [ AR

IS

R4 DVFS U4 CPU BLDRE TR ICE, H—4 CPU BRLHBIRE RSP A CPU

Lo HIL, Frff CPU B IRASLZAMIFRY DVES 8. M OR B DVES SRR RERY .

o BURWGERESNE, WA

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

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

[1200000 1600000

o EEWFIRA

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

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

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

R

[conservative ondemand userspace powersave performance schedutil

)

« conservative governor 5 ondemand governor JEE AL . HE T AT NA AT, BT AL

CPU BHEE, IMiARTE CPU A ATA 780 ik ] sk 21 i K

o ondemand (ERIA) MHIUHI RS FRLEWAER CPU BLOHIRZ MY 24 R 5 B R (T

BRI CPU L%,
o powersave IGZEFERAKAY CPU AZ.LHI%.
+ performance A 3E# ) CPU BLLiR.

« userspace FL¥FLA root B iEATHY T A AR P BCERESE (BN, BN 1600000) o ki

A
o ZLAWYHINY governor, FHHIA

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

NP EEE

[ondemand

o P E]H—A governor (filfll, userspace) W PAGEL DA R 5E M

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

o BRI B

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

iEIME
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A K governor W IEANEE, WS M Linux WAL AP Linux WSO, #7484 Documentation/
admin-guide/pm/cpufreq.rst .
7.18.2 CPU #Z10&1E

% i.MX 8M Plus SoC iih i FAJAF ZAMEFREAZ.0 . Bildn, % i.MX 8M Plus HA 4 4~ ARM .0, AJPA
FEIBA TS T A B

o HEEBERGETIA N, HRAT

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

o XKFEAR, Bilhn:

{cpu@ cpul cpu2 cpu3 cpufreq

[...]

XRARGA A PG . BOATOLT . REHITA T I OEBUR A, ASRIS iR fE .
o BRI, I

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

TEARRIN, BB

[[ 110.505012] psci: CPU3 killed J

AR GE RAHIE, IF B0 EA R HHE oA .
o BERTLAGER] top fiy S A H LRI HERE Y R G -

[target:~$ htop

o HHEPHMZL, W

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

7.18.3 #ikcE RAM
phyCORE-1. MX8MP SZRPEEARHEE AP . AT AR ) O me R . 8 /KA T DA DA 7 s Bt -

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

SO R ATIE R G, iHstT

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

7.19 #HERE

7.19.1 U-Boot

Z A U-Boot i P ANE AR . BUAE, U-Boot S TR XHIINAE, PARS IRAE I Bhid AR il 1o 3.
RAUK A IR LS N AZ IR — 2.

i T A B R )R Bl H B R i
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[CPU: Industrial temperature grade (-40C to 105C) at 33C ]

7.19.2 W%

Linux PAZSER T HPETRITIEE, RRAZHIE 1 (SoC) HREE, KMk CPU Agide, Faifil XU , AN HABBK S A7 sl
DIFE, FEERIRE LT X RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt) .

AFAR T AAHE 1. MX 8M Plus SoC V& LM HE BN APL. i.MX 8 HA T SoC 1 A Hfs il B A% Ji&
Ao

o TR T AVAZZ B QR BRAE

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

o BN, fRrFAE]

[49000 J

imx_thermal PWRZEKENHN TPl A . X LMl iRGE CPU ZUS AR R IA BT 322800 Tl iR
FRALH o

[0

#Wigh (%4) 85°C 95°C
FeE (£HL)  90°C 100°C

(BB NZ sysfs XJe /sys/class/thermal/thermal zone0/)

DA R B0 3K i i R il A S O S A R . A T I FABOR. (KK thermal governor)
fFE5: Step Wise, Fair Share, Bang Bang #1 Userspace, BSP H{ii [l i BRIA IR &2 Step Wise, IR sysfs
A temp H1) SoC R FE(E R T trip_point_0 , W CPU S5 E AL CPU fii%. 4 SoC i FEHE %
trip_point_0 PANEF,  BRAIRFE AR o

ik
AT AT TR RSN CPU, il A s i 5L BrE ] BB A B A .

7.19.3 GPIO 3

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 ] 5 XUs 7] A3 3] phyBOARD-Pollux-i.MX 8M Plus, % SoC 404 —ANTH 588 %
B AR T PR . KU oA AR T4 . FRATTE A Imsensors il hwmon 3 52 BEIX — A
Imsensors 7 SR, H7E W] ECE 0 B T e A SR A XU . X phyBOARD-Pollux-1.MX 8M Plus,
XA 2 60°C,

T AT DATE S v A T

[/etc/fancontrol }
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WU RIE R By systemd fiz55 /530, ATDAE LA TS E

[target:~$ systemctl disable fancontrol J

GPIO X B B &% & W B F: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mp-phyboard-pollux.dtsi?h=v5.10.72_ 2.2.0-phy17#n26

7.20 &'l

PHYTEC 1. MX 8M Plus Bt &—MEMEE T, YRGS HEIT 2. BIMTE U-Boot Ik
IEZ, ERTE Y 60 £ P, RIEER BN RS, BB E LI Rz, Linux NEZIKE)
FEFFERIE T, HEREA BB E] . AT RHERE A systemd 7& Linux HECERTTM, PABEGR RS
FEEAIE 5 A R O o

7.20.1 Systemd pYE 19K

Systemd MRAS 183 FFUf 2 HFEFF 14,
o THMAEIIMEE, FEEN S HIETUORACE /ete/systend/ HEY U system.conf S

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

Runtime WatchdogSec & X T & 1 HIFB A, T Shutdown WatchdogSec & X7 £ 48 5 J& Bt 1 48 B[]
A systemd FHEAE T T E Z 9058, #1451 http://Opointer.de/blog/projects/watchdog.html, B
MCRHE R SR AR, BE T

[target:~$ systemctl daemon-reload ]

7.21 snvs EHiEiRsE

%ﬁ%ﬂ%a&d’*%ﬂﬂ’] X_ONOFF 5| {m] PAK #e DA & L, T TG RREAET1, jﬂ%?”ﬁ%@%/LU\Ltﬂﬁi/{ﬁ
o i snvs_pwrkey IKENFRFHS, M TR, KEY POWER St & 545 1 Fasia). BRAR O
T, systemd BEFCE A 2RI ML IO TR AT B P U\&ﬁkﬁi%/u\%ﬁﬁﬂﬁ%ﬁﬁﬂi?ﬁﬁﬂﬁo Ci)
PATE /etc/systemd/logind.conf AL & NI/ KA AT systemd fill % 3L, BCEIFIEWT:

[HandlePowerKey=poweroff J

7.22 NPU

i.MX 8M Plus SoC fi&—4> NPU, HizZhE k3 2.3 TOPS, LM T AT BE#IE. A% NPU BIf5H,
ESZFATHEH phyCORE-1.MX 8M Plus Al 44555, &0 PAZE phyCORE-i.MX 8M Plus N3k
F|: L-1015e.A0 phyCORE-i.MX 8M Plus AI Kit Guide

7.22.1 NXP elQ 55Rfl

NXP $2ft 7T —2H i H] Python3 fYEHAS eIQ MIBLER2E TR B, o I — N IRECE L& T BT, 355
HIZMENRAY local.conf HHIf R4 BSP:

[IMAGEilNSTALLiappend = " packagegroup-imx-ml python3-pip python3-requests opencv" J

XRFEAE SD R A KY 1GB 128 [8] A 9 W 2225 R i NXP s B ia Bl , 5548 https://community.
nxp.com/t5/Blogs/PyelQ-3-x-Release- User-Guide /ba-p/1305998,
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77N

) pip3 %3 eiq /NP EE RN IES

ik

76 FE 2% Ubuntu 20.04 F #lL I, cmake ¥F %44 i¥ python3-pybindll & {8 H & #L Y Python
3, MA&E Yocto H i) Python 3.7, (& W https://community.nxp.com/t5/i-MX-Processors/
Yocto-L5-4-70-2-3-0-build-image- failed /m-p/1219619)

FILAHICAR D5 M gk, 214 python3-pybind11 f) recipe:

[$ devtool edit-recipe python3-pybindll ]
HAFAT WA IASCE:
[EXTRAfOECMAKE += "-DPYTHON EXECUTABLE=${RECIPE SYSROOT NATIVE}/usr/bin/python3-native/python3.7" J

i.MX 8M Plus SoC & — ARG E S4B (ISP). AXELZ(EE, S H [sbe| i.MX 8M Plus SCRHY)
i ISP #4>.

7.24 B F— R T 424138 (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $Eft— kMR FE fuse, HTAEHEE, Bl MAC Hbdik, sl & fHAK A RS (FF
i.MX 8M Plus reference manual FFfH “H - OTP iil#s (OCOTP_CTRL)”). PAFFIFEFH i.MX 8M
Plus reference manual, fu¥E OCOTP_CTRL Hf—ua HZfEes (Huhkk 0x30350000) :

B Bank 7 W ERBE A R
0x30350000
OCOTP_MAC AT 9 0  0x640 & ENET0 MAC #ulikifik 32 17
OCOTP_MAC AI 9 1 0x650 14 ENETO MAC #isik )5 16 A1 ENET1
MAC HuhEfIIG 16 £
OCOTP_MAC AL 9 2 0x660 f1% ENET1 MAC ki 32 17

KT OCOTP_CTRL 1) fuse 582 HALE 2 [B] (1) 5E B4 R A BLSS, 25 i.MX 8M Plus Security
Reference Manual F11”Fuse Map” #43 o
7.24.1 7 uBoot $hiEH fuse BY{E

] DAGE ) AL AT Y shadow ZFA7#RIEEEL fuse AFA7eR. BT E AAEHbhE, 6 H AT A=A
OCOTP_MAC_ ADDR:

{u-boot=> fuse read 9 0
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7.24.2 7 Linux hiZH fuse {H

5901 Linux HY fuse %5, NXP #2477 NVMEM _IMX OCOTP #ibt., Frg NAFMUTE) shadow %47
#r fuse WAATPAIELT sysfs 1517 :

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

[E *ocotp_root clk* B fFH, HNIEH “/dev/mem“ A T4 2 FER G HE . Bk A S H BeEHep, 35
TER AR R :

&clk {

init-on-array = <IMX8MP_CLK OCOTP_ROOT>;
3

h ok 80



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

FAIP) BSP 5 Chromium, £ HFE LA BRI HAL S 7E phytec-gtbdemo-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
[IMAGEilNSTALLiappend = " 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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