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L-1017e.Ax i.MX 8M Plus BSP ManualHead

SCRY L-1017e.Ax i.MX 8M Plus BSP /5
SORYRAY BSP Fj}

B L-1017e.Ax

Yocto T

KAt H i XXXX/XX/XX

BECHY L-1017e.Ax i.MX 8M Plus BSP /5

TRER T H5AFNEHAR BSP:

Compatible BSPs BSP .47ZK#R! BSP X7 HHI BSP K7

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

Eiic o

ik

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

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

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

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

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

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

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

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

SZEFRITE S

TERATWM T, 0] LA FE AT BSP A BSP-Yocto-NXP-i. MX8MP-PD24.1.0 [#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)



https://www.phytec.de/bsp-download/?bsp=BSP-Yocto-NXP-i.MX8MP-PD24.1.0

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

& 2: phyBOARD-Pollux 2% (i)

X FFRTE 4



CHAPTER 2

FriafE A

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

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

2.1 THER

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

MR BUIR S5 AR AR partup SERSCFE; WIC Hifg:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD24.1.0/
—1images/ampliphy-vendor-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.
—rootfs.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/BSP-Yocto-NXP-i.MX8MP-PD24.1.0/
—1images/ampliphy-vendor-xwayland/phyboard-pollux-imx8mp-3/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.
—rootfs.wic.xz

ik

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



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

e

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

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

2.2.1 FKRIERIRE

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

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

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

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

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

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

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

HIF A X ALK, Bl

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

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

2.2.2 {& bmap-tools

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

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

L PAT i WIC 8ifgbe 5% SD

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

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

FrisfER 6
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i

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

2.2.3 {#H partup

B partup 2% SD R 1

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

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

o

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

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

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

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

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

5 A KIEGIER (*vic), WL F s

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

WHEEH AR (Fwicxz), HHHAT a4

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

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

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

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

1 2 3 4

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

FrisfER 8



CHAPTER 3

mi¥ BSP

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

3.1 EXiRE

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

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

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

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

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

)

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

e =47 phyLinux:



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MP/

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

[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-PD24.1.0

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

3.2.1 Fia¥ae
o & E Shell FRIEASE:

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

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

o MEIA TAEHREAH N build/,

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

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

# Uncomment to accept NXP EULA

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

o SIFEREHERG:

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

ik

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

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

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

3.2.2 BSP &%

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

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

u-boot-spl.bin: — A FIN#E#s (SPL)

bl31-imx8mp.bin: ARM R[] {5 &4 — 3t o

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

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

fitImage: Linux % FIT 451%

fitImage-its*.its

Image: Linux N#EH

Image.config: N1% config {4
imx8mp-phyboard-pollux-rdk*.dtb: %5404
imx8mp-phy*.dtbo: NZ&55H overlay {4
phytec-qt6demo-image*.tar.gz: {4 £ 50
phytec-qt6demo-image*.rootfs.wic.xz: JE#ify SD <&

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXF*x (S3)

{2
TEAEIT UG : 1552.2

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

13
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K 1: eMMC & 2: PN fuse & 3: SPI NOR

ON | ON
12 3 4 1 2 3 4

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

4.2 1% eMMC

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

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

o

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

[target:~$ blkid ]

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

RERBRIERG 14
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4.2.1 hMEIES eMMC

1.MX 8M Plus &M B A UK ZEER, AT DA M4 TR B fR e i s 0L, EH IP FF2E
>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, W%, AR WA overlay FIFR RS

£ Linux 4§l E@TMLEIRS eMMC
A DAZEASIY Linux AL PRSI RES] eMMC. FIZBi—FE, @EEE N FfES— w555 .

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

A AL E TS8R sr:

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

AT M 2% ssh B ] bmaptool iy & Ri5i 5 Ak 3| AR eMMC:

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

HEF AR Linux REPBEMERES eMMC
BEATLMETT BAR AR GEF HHT eMMC.

TS
i BARUE R A AR SR 0 EHLZ AR ZKIEH; ! Setup Network Host

LA i, il ad W 2R R4 R TR AR B IR ML E R . dmap SUFHEEEIZ OB A eMMC:

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

HEF%RE U-Boot PEIHMERES eMMC
XA R R s A e 19 265 BT eMMLC

IS

AP BRHE GBS /NT 1GB B OL T AT, BNTER Al OPTEE J5, Bootloader Hiaf fify
RAM R/VAIR, A RA#E#E 1GB 1§14

RRRERG 15
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I
R BARIE B A A BRI EALZ [RIPIAEIE R ! Setup Network Host

fRIEA R B tR

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

A M AR BE RN A A A7 -
« {#iJij DHCP

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

DHCP client bound to address 192.168.3.1 (1 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.1

Filename 'phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic'.
Load address: 0x40480000

Loading: #####HHHHHHHHHHHHHHHHH

BRI

HHEHH R I A
HHAHHRHHAH AR
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

o fHHEZS IP Ml (W5EEE serverip 1 ipaddr) .

u-boot=> tftp ${loadaddr} phytec-headless-image-phyboard-pollux-imx8mp-3.rootfs.wic
Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

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

Load address: 0x40480000

Loading: #####HHHH#HHHHHHHHHHEHHH

HHHHHH R

HHHHHHHHHHHHHHHHHHH R R R R R R R R R R R R R R
HHAHHRHHAH R
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

FHBREA eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part @) is current device

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

(ZEFI)

REKRERG 16
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(#LT)
u-boot=> mmc write ${loadaddr} 0x0 ${nblk}

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

4.2.2 £iz1THY U-Boot @it MEIRE eMMC U-Boot 8%
B PAYE U-Boot H1 ¥ ¥ U-Boot 5514 imx-boot, eMMC _E /) U-Boot 2T eMMC [# user [XIH.

52571
TEARIER LS B R EVLZ R M4 IEH D Setup Network Host

W tftp FFEL BN RAM 1, KJEH A eMMC:

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

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

fin

TARERERR AR, AN 512 TR, SRS DARIBUR. SoC Y IEHHE.

4.2.3 )\ USB XZEBMHEZIRS eMMC
EIE1THY Linux R4 M USB 1%E eMMC

X SRR R Qi Linux R4 B USB KA RAFHRA RS eMMC., EFRE—MME T B 5B
B U AR M SD REshi# oM. (B4n: phytec-qtédemo-image-phyboard-pollux-imx8mp-3.|yocto-
imageext| ). $fbootmode switch (S3) % &R SD .

o WA U &

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

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

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

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

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

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

[ 61.665969] sda: sdal

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

target:~$ mount /dev/sdal /mnt

o BTEAAREAE USB (8 ORI BB

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

o Y4519 5 A phyCORE-.MX 8M Plus eMMC (JFe4HX 1 MMC %4 2):
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[target:~$ bmaptool copy /mnt/phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz /dev/mmcblk2 ]

o TESEWE NG, ERIFRBEATAM eMMC JH3.

IS

TEMZ HI, BEFERbootmode switch (53) BLE > eMMC,

EFEHR LEIT U-Boot M\ USB 1EE eMMC

IV

AR B/ NT 1GB R OL T 28 ATsh, ATE/S M OPTEE J5, Bootloader ] Ji )
RAM K/NAIR, ARUAIE#E 1GB MHE

XL R R Al id USB 34 BT eMMC. Kfbootmode switch (53) BeEh SD RIHHEHA SD Ko 45
TFEAM R IFUEA U-Boot Bk, FFEA7MH 1R K4 WIC SuRAILEEATT 2R USB #:1

FBLR M USB B gk s 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 0x58000000 phytec-headless-image-|yocto-machinename|.rootfs.wic
497444864 bytes read in 31577 ms (15 MiB/s)

K15 5 A eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

4.2.4 W SD RI%E eMMC

RPEESCA T 2%, Gl T DABERT eMMC. Shitt, BHFE—MT SD K EMBHE e (*.wic ). BT
BRI R, BFREAE SD RAIESE =0 K. BRI K8l RER SD K, 52 W Resizing ext
Root Filesystem

s, SO partup 1885 SD F, Wi Getting Started A, BRERITH SD R4 AR

EFERD linux FiEdiEid SD RIES eMMC
WA DAFE Linux RFEHHEE eMMC, HFEE—4 partup Wi f#A71E SD R LA WIC 55
o REEfE SD R EARFERY partup fa WIC S5 S04
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target:~$ 1s
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.partup
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.xz
phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.bmap

o fiff] partup #5555 A phyCORE-i.MX 8M Plus 1) eMMC (MMC %% 2 A4 XFEFE)

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

1] partup BEERIPE AR ATATED A eMMC SR AiRA i, AU B SRR KR/

S gin
Fi4h, WRTPAE A bmaptool T.H:

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

VR, AE(E bmaptool BEEI, HSCHERGAKIER LM MMC KA

o TRMEAN, BRI EMATPAN eMMC JH3] .

Bh
FEMZ |, BFEER:bootmode switch (S3) BL'E A eMMC,

HEF AREI uboot IFREL SD KIS eMMC

IS

WA BAAE S G SCF R/IVINT 1GB TS SL A%, BHATE/E A OPTEE )5, Bootloader H1H] i) RAM
KANERR RER SR, HFEE £ L Ll SD F 47 eMMC —77

o B HMEGRESE SD K, HaIE-— EXT4 #5840 K. K WIC §ifg (140 phytec-
qt6demo-image.rootfs.wic) & %% 41X,

o Yfboolmode switch (S3) Wt'E >k SD -RH-HEA SD .
o FIHFHRIEIF#EA U-Boot.,
o Jm#EEEL:

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

L

o FF2HT mme BATIRE] eMMC:

-
u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

switch to partitions #0, OK
mmc2(part 0) is current device
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o VRS WIC 8515 (1 phytec-qt6demo-image.rootfs.wic) M SD KEEEF] eMMC, X% emme 3
X, ¥ imx-boot, Image. dtb, dtbo FIHESCIRSE H1%] eMMC,

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

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

o XMHIEH K bootmode switch (S3) BN eMMC,

4.3 %5 SPI NOR Flash

phyCORE-1.MX8MP ##t n] % SPI NOR Flash, ZEM SPI Flash j53, 1#kFbootmode switch (S3) &
>4 SPI NOR . SPI Flash ## /. phyBOARD-Pollux-i. MX8MP J & E{F VAL 4% 32MB ) SPI NOR
Flash. HEEFEG# bootloader M ILIEAS T, BRNEIL T, W%, WRAMFISUERGE S eMMC iz,

SPI NOR Flash 7y XAk U-Boot Pffze & e Lo A AT Ay ST Bl :

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

4.3.1 @BiZMLEI%S SPI NOR Flash

SPI NOR ] A4 bootloader K HFFEEAS ., arm64 1§ linux WAZ IOV HATMEIESE, WEEG I/ NEH T
phyCORE-i.MX 8M Plus [/ SPI NOR Flash ()%,

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

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

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

o BHRILEEIY U-boot 43X flHky:

target:~$ mtdinfo /dev/mtdo

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

o [ U-Boot 43X H-Ee5:

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd0O
.
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fEF A HREY U-Boot IMEPEIIMEIRS SPI NOR

KT S BB eMMC, HFIRIERRE L PC. 1P Ml FE3E BN 192.168.3.10, TMHEL%E K
255.255.255.0, I HEEEH ~/\TH§H’J TFTP x5 . fE#HTEESZH, FEXF SPI NOR Flash WA RS -

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

o SPI NOR Flash T3 Z i Rk U-Boot Hif. MLREMTH T IEMIMSER . it tftp fn#kse
1%, SRJ5F 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 0x0, size 0x1c0Ob20

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

o [T EERRIAEL Y X XKE, FRETAE R AT AJEA SPI NOR Flash Jall/E5E A

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

4.3.2 M SD K15 SPI NOR Flash
SPI NOR Flash _E [ bootloader . n] AL SD KT E

FEF AT linux &M SD FIES SPI NOR

e J SPI NOR Flash 1) U-boot £5f4 imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash__evk_ flexspi &
il % SD RIEH— 1 K.

o« H# SD K

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

o EHRTIBA U-Boot 4> X yHesk :

target:~$ mtdinfo /dev/mtdo

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

o [ u-boot 4 XHEEE

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp /mnt/imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi /dev/mtd0

HEFARE U-Boot IftERM SD FI%E SPI NOR

o 4 SPI NOR Flash i) U-boot %% imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash_ evk_ flexspi &
il SD R — X

o TEMATEEGHAEZ AT, TN SPI-NOR Flash gEATAg2E:
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u-boot=> sf probe
SF: Detected n25g256ax1l with page size 256 Bytes, erase size 64 KiB, total 32 MiB

+ SPI NOR Flash 520 FFRE U-Boot Hit%, MR A IEFSESCE. M SD RInEsg
%I bootloader H 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 [RIINH EHEIRIAG T IX . aXRE, BB R AZEM SPI NOR Flash JE31EE A

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

4.4 RAUC

BSP 33 RAUC (Robust Auto-Update Controller) , ‘B FHIRAG B4 E B EE. X AFEEH Linux 4
oo WARHIRSCHE RS, PHYTEC B85 T —MEL T, NHEWMERITN BSP 488 RAUC:
L-1006e.A6 RAUC Update & Device Management Manual .

4.5 EFI Boot

Standardboot in U-Boot also supports booting distros over efi. By default the U-Boot will search for a
bootscript first, which is used to boot our Ampliphy distro. If it does not find any bootscript, it will search
for bootable efi applications. So for booting over efi just make sure you don’t have our distro installed.

4.5.1 Disable booting with efi

To disable booting with efi you have to set the doefiboot variable to 0. Also make sure you do not have efi
or efi_mgr specified in the bootmeths environment variable.

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

4.5.2 Switch to only efi boot

If you want to only boot with efi, you can set the bootmeths environment variable to efi. Also make sure you
have the doefiboot environment variable set to 1.

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

4.5.3 Installing a distro

With efi you can install and boot different distros like openSUSE, Fedora or Debian. First you have to get
the iso Image from their website. For example:

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

Then copy the .iso file to a usb stick for example. Make sure you select the correct device:

[sudo dd if=file.iso of=/dev/sdx bs=1M conv=fsync status=progress J
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Insert the USB stick into the board and boot it. GRUB will then prompt you with a menu where you can
select what to do. Here select install. Then you have to click through the installation menu. This is relatively
straightforward and differs a bit for every distro. You can install the distro for example to emmec (mmc 2) or
sdcard (mmc 1). Make sure you do not overwrite your U-Boot during the install. Best to choose a different
medium to install to than the U-Boot is stored on. Otherwise manual partitioning will be required. The
automatic partitioning will start at the beginning of the disk. To not overwrite the U-Boot, use an offset of
4MiB at the beginning of the disk.

During the Installation of Debian you will be asked, if you want to Force the GRUB installation to the EFI
removable media path. Select no. Also select no, when you will be asked if you want to update the NVRAM
variables. Otherwise the grub-dummy installation step will fail and you will be sent back to the ”Force
GRUB installation” prompt.

After the installation is complete, reboot the board and remove the installation medium (USB-stick). The
board should then boot the distro you installed.

If that does not happen, check if there is a boot option set for the distro. The easiest way is with the
eficonfig command.

[u—boot=> eficonfig ]

That will open a menu. Then you can select Edit Boot Option. It will show you the current boot options. If
this is empty or you don’t find your distro, select Add Boot Option to add a new one. For debian for example
you only need to set the description and the file. You can enter whatever you want into the description field.
When you select the file field, you can select the disc you installed the distro on and partition number one.
For example "mmc 2:1” for emmec, or "mmc 1:1” for sdcard. The file you need to select is at EFI/debian/
grubaa64.efi. After that save, quit and reset the board. The board should then boot into debian.
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CHAPTER D

&

MIXA AT, U-Boot W RENAT R AL T Z T, PRI Ay Bl i — e SO ALY .
WAE, “HEFPEEAE R FIT G 0t ScfFd . ttsh, PHYTEC ampliphy %47 22
iﬁ%?ﬂT*’l}:E‘.ﬁJﬂiﬂiﬂFﬂ AR B Jg—> By FIT S —db il ScrFa—aor . ZRE BR8N E 807
X, R LAT

{run legacyboot }

ik

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

5.1 MIirmiFAS

TEARTH, FATEHER A=A ] Yocto Project I OL F 41k U-Boot #i Linux kernel, U-Boot, Linux
kernel PAJHAMPFERSR git EEARAT DAAERRATRY Git 554 B3RE, Huhkh git://git.phytec.de.

ik

SR ) 2 w5 B ok K/ AR Ok it tp i, W DA A HTTP s HTTPS (fi 40: git clone
git://git.phytec.de/u-boot-imx)

5.1.1 Git §F
o fEAIH U-Boot (xJ%:

[git://git.phytec.de/u-boot-imx ]

o FAIHY U-Boot FT u-boot-imx FFE M T —LERE {40 S AN T
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o BEAIAY Linux NG

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

o FRATHY i.MX 8M Plus N2 E T linux-phytec-imx NiZ%.
B AL DAY Y u-boot FI kernel fRASXT R git 31 tag 734, HA A I BSP J§ 4%

{meta-phytec/recipes-kernel/linux/linux-phytec-imx_*.bb j

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

5.1.2 3%Hy SDK
B DAEILAL Rk SDK ix L, s Yocto K4midE i SDK:
o #3h3| Yocto ) build H3%:

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

FENIN9IEIE, SDK Z23E /5774 build/deploy*/sdk,

5.1.3 &% SDK
o BEIEFIRRI 2% SDK:

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

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

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

You are about to install the SDK to "/opt/ampliphy-vendor-xwayland/5.0.x". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

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

5.1.4 {f SDK
I AE T HEEH & source environment-setup SUASRWIIRCIERY shell A2 AR ER5E -

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

515 REMEIR

M7 %1% Linux kernel Al U-Boot T8 FHL L% — LMY T H . ¥ Ubuntu, 0] RAMH AR 654 %%E
BA:

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

5.2 Bih4REi¥ U-Boot

5.2.1 FREUEED
o #RHL U-Boot JEHG:
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[host:~$ git clone git://git.phytec.de/u-boot-imx

« BORBUEHHIY U-Boot tag, i RARIANN release notes, AIAFEIXHLILF]: release notes
o MHASHR IR *Ftag** FRol v2024.04_2.0.0-phy7
o HEHNITMN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2024.04 2.0.0-phy7

=

BB IR -

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

5.2.2 RERFRFRRY = #5314
P15 bootloader, HFTELRFIX 26 U H B 1P u-boot-imx 4k H K, FHIFHE A4 LAE N mkimage B
YN

o ARM Trusted firmware JEHISCHE (mkimage T AFFEZA#ET bl31.bin ): bl31-imx8mp.bin

. OPTEE 4% (W#£H9): tee.bin

« DDR firmware files ( mkimage T £ 3 & # X Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4__dmem_ 1d_ *.bin, Ipddr4 dmem_2d_*.bin, Ipddr4_imem_1d_ *.bin,
Ipddr4__imem_ 2d_ *.bin

R EE LM Yocto i T HAIH BSP, AR PAYE yocto TAEH s H I bl31-imx8mp.bin. tee.bin F
lpddr4d_ *.bin: BSP Images

wE R A AE X B R 2 3¢ 4 https://download.phytec.de/Software /Linux/BSP-Yocto-i. MX8MP/
BSP-Yocto-NXP-i. MX8MP-PD24.1.0/images/ampliphy-vendor-xwayland /phyboard-pollux-imx8mp-3/
imx-boot-tools/

e
HPRISE & TR RIS, AR mkimage tool Ff%

5.2.3 ¥giF bootloader

o ¥ flash.bin (imx-boot):

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

5.2.4 ¥ bootloader IEEZHRiF&Z
flash.bin XA PATE u-boot-imx/ HE N H], PAER AHITHS . 75248 00 A e i s i -

SoC User "X {EFEE Boot X EEE eMMC %%
iMX 8M Plus 32 kiB 0 kiB /dev/mmcblk2
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B, b5 SD f:

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

7

WEREAFATH BSP Yocto TS, HAKM W B ST Yocto 248 F"BOOTLOADER,_SEEK”
FI”"BOOTLOADER_SEEK_EMMC” Hi75H],

5.2.5 EFAHBETERNHEX/IEIF U-Boot

WAREWRGA ) EEPROM Hr g CHE BARIA B i Jeikm s, A AR — - BA R E RAM K/MY
flash.bin, {HEJIRERRFA TR AR S IEHH ) EEPROM k.

7 BOP BRI U-boot JEALHS, FFU)43] Build U-Boot &35 #7332,
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

FEFEIE A RAM /N, {35 B00B0 RO M 20— 50, BN EERE% RAM KONOAT . (RS, 4
W Build U-Boot S5 HRIA S YRHET TR .

5.2.6 HiFZFHET RAM XK/N5HiZER U-Boot

M PD23.1.0 NXP 5 PD24.1.2 Mainline i 4JFth, PCB & 1549.3 MUASAIRZ UM M T B i A ) phy CORE-
i.MX 8M Plus SoM 37#f 2GHz WAERIT o X SR SRR A SR, BT AT HEiEEH .

Edit the file configs/phycore-imx8mp_defconfig. The fixed RAM size with 2GHz timings will be used:

CONFIG_TARGET PHYCORE IMX8MP=y
CONFIG_PHYCORE_IMX8MP_RAM SIZE FIX=y

# CONFIG PHYCORE IMX8MP RAM SIZE 1GB=y

# CONFIG PHYCORE IMX8MP RAM SIZE 2GB=y

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

TERAFENS, %8 Build U-Boot T T i BR4RAF .

5.2.7 HiFEER RAM iRy U-Boot

M PD24.1.2 Mainline ig4s8 % PD24.1.0 NXP H)izliﬂﬂzﬁ‘, U-Boot A PAZs 13 H [ £ RAM bFﬁK, RAM K
JNA SRR M EEPROM 3251,

Edit the file configs/phycore-imx8mp_ defconfig. The RAM size from EEPROM with fixed frequency will
be used:

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

# CONFIG PHYCORE IMX8MP_USE 2GHZ RAM_TIMINGS=y
# CONFIG PHYCORE IMX8MP USE 1 5GHZ RAM TIMINGS=y
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(ERAFEBUR , IR Build U-Boot IR i1 TRHIE.

5.3 B IENZ

W S R—RATALE FIT 5ifgrh. U-Boot CHACE AREW EL FIT Gifg it 5| SN,
e, WEBEBLATT A FIT 5ifgd.
5.3.1 B EiR{E

o Y linux-phytec-imx 43 3 7] PATE release notes H#|

o R AR AR AR R v6.6.23-2.0.0-phy 10

o Check out FrgEH linux-phytec-imx #R% :

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

host:~/linux-phytec-imx$ git fetch --all --tags
host:~/linux-phytec-imx$ git checkout tags/v6.6.23-2.0.0-phyl0

o NTHRACHEY, SRAVEI DB — A5

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

. BWEGIRFE:

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

5.3.2 HFEAE
o 1%k Linux W% :

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

o TRNERE, W43 NFS Hg:

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

o BT PAYE ~/linux-phytec-imx/arch/arm64/boot/Image.gz £

o dtb 3L 4 W PA #£  ~/linux-phytec-imx/arch/arm64/boot/dts/freescale /imx8mp-phyboard-pollux-
rdk.dtb %3

o B (EH) HIFBAERIA -overlay UM, HFiEtT

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

ik
AR GBI AT G ) -

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
R ETE EHRGE LT libyaml-dev” £
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LLhost:~$ sudo apt install libyaml-dev ]J

5.3.3 BREITBE FIT HiR

R R N AL, R — A image tree source (its) SCfF. AR K] Yocto 4T
FATH) BSP, AT LA B4k 4 B B B SR ARI its SCPF: BSP Images B G50 PATE X HL R #03% 3C
{4 : https:/ /download.phytec.de/Software/Linux/BSP-Yocto-1i. MX8MP /BSP-Yocto-NXP-1. MX8MP-PD24.
1.0/images/ampliphy-vendor-xwayland /phyboard-pollux-imx8mp-3/

Hf.its SCPFAZHIE [T TAEH %, QU8R ARER IS, I mkimage QA fitlmage.

host:~/linux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .
& ln -s arch/arm64/boot/Image.gz linux.bin
&& uboot-mkimage -f fitImage-its*.its fitImage

5.3.4 4% FIT BEBRFAKEREHIZ SD R
FIT 5% PAK % module MDA AR J7 s A B T £ SD k1.

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

5.4 { UUU TH

NXP (G T (UUU-Tool) 2t bl LiSfiBcrt, Tt SDP (47 FAMML) 7ETF5 4
fgﬁg@ﬁ? bootloader, £ XiF40{5 ., Wi/ https://github.com/nxp-imx/mfgtools 8 F#k )5y UUU
5.4.1 f£f UUU THBYEE
o TE#ME hitps://github.com/nxp-imx/mfgtools#linux [ U BT #EAE .
o WREEARRIDAF UUU, 3RS PATH o
XA BASH 4 HUZ2 4TS UUU B PATH Hr, SRR, AT NE ~/.bashre o1,

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

o BEE udev FN (F£ uuu -udev "FETEANUL ) :

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

5.4.2 FRENRIR

MM IR S %8 T & imx-boot, m FH M & Yocto T F& # ) build/deploy-ampliphy-vendor-
xwayland /images/phyboard-pollux-imx8mp-3 /¥4 HE . FHf wic B EEE T eMMC, {RIAFEZE phytec-
gt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic.
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5.4.3 FARES

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

5.4.4 &iT UUU T EBEBzh bootloader
PATHLETF KR L1 -

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

LT UG A — PR (X 1) A2 1 H 8 H Ak

ik

UUU T EAHAEONE 4N fastboot, WA E L% &, E7E U-Boot $E/R4F A setenv
bootemd  mfg B FF5EAR § bootemd  mfg. (FUBEHHR, S LRFRMH UUU THESIN, BKIAFF
BAR RS iing, saveenv B G AL WHREAK A ETL U-boot B4, NFFEW L U-Boot
RIg.

5.4.5 {@iF UUU T AJE U-boot {EFIEEZE| eMMC

i

UUU ¥ U-boot kI A eMMC BOOT (# 4) & zh 4 K J5, & £ eMMC & &
BOOT_PARTITION ENABLE. X% 3k —/~ 18, ®-AFA14 2 bootloader {RIEAE eMMC 1)
USER 4K, WIHREES AF 4 U-boot [.wic 8551 425 BOOT PARTITION ENABLE /i,
P FEARER LA FARATAE BOOT 43X i) U-boot, AT U-Boot fifdett i, FH5:

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

or check Disable booting from eMMC boot partitions from Linux.
XFE bootloader B IR EHIFEE F] eMMC 1) BOOT 43X, {HTE/FZ) *KA?E@EH%I!

TEfiH] partup THA .partup Wi T eMMC RER), kR 2EGANEITH, X2 partup M,
RS TR .

PIATHLIT SR _EHL:

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

5.4.6 it UUU T B wic HE%1%EE eMMC
PATH T R L H

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-phyboard-pollux-imx8mp-3.rootfs.wic J
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5.4.7 @it UUU T R¥ES SPI NOR Flash
WATFEA T Kb FH

[host:~$ sudo uuu -b gspi imx-boot-phyboard-pollux-imx8mp-3-fspi.bin-flash evk flexspi ]

R HH SPINOR Flash E¥) U-Boot, {HAZHRIGE. EnIRERRZHRIHNIASL, PAFIMEGH U-Boot 1
CNINZR R

u-boot=> env erase ’

u-boot=> reset

55 FHMEES

A THE bootloader AT KL FME S5, FHEME L FHMRS . EHRKFEN L, a2 E
TEFTP. NFS il DHCP %5 . JEaiPAKRM TR THUT:

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

5.5.1 TFTP RFixE
o Wi, QE—HRAE TETP SO

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

o INERFIERY BSP GBS RIBILLH %, LR other JT Pt titp F kb i) BT S HA SRR
KR, A5 RS Tk T B AR ) X 2L 5

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

o TRIDFZHRAH N I DD — NS TP Hihk. PHYTEC F & B EA IP otk 2 192.168.3.11, B[ DA
B ML HEHEE S 192.168.3.10, TSR 255.255.255.0

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

Ff <network-interface> By HEH B TF AR A R 4545 11 o SR DA AN 5 I 4635 11 SR S /R i A ]
TEM 285 1

o RTAERMALE AT NE:

[inet 192.168.3.10/24 brd 192.168.3.255 J

o Qg ntE /etc/default/tftpd-hpa {4

# /etc/default/tftpd-hpa

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

« Xf TFTP_DIRECTORY & A% TFTP k4545l H %

o ¥f TFTP_ADDRESS &%} TFTP Jl45 WiWriy ALtk (%% K 0.0.0.0:69 PAMWT 69 i 0 FFTH
IP).

o« WHE TFTP_OPTIONS, PATFiy4fr nl e e i) e -
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[host:~$ man tftpd

o FOFTRBIARSS DALY T C S R

[host:~$ sudo service tftpd-hpa restart

1

BUAERF I A VAK W0 gy 1 B B8R AL A TEFEAETF R MALT TETP AR5 i EALZ (8 E AL M 4%

iER:, TFTP RS-#5H9 1P #Hbdk 8 192.168.3.10, TR N 255.255.255.0.

NFS RN E
. Bl NFS Hi:

[host:~$ sudo mkdir /srv/nfs

)

o NFS g5 3 SCE i AR oR BRI, PIAER AL linwx BATHRT, FATH BB /ete/exports
, FERFFMTARSCA T RS R M 45 o FERXA/RBISCIE, AN H SRt AE B iR 192.168.3.10

’J IP Mk Fo RO 7R AR A I‘*%lﬁﬁﬁﬁ

[/srv/nfs 192.168.3.0/255.255.255.0(rw,no_root_squash,sync,no_subtree check)

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

[host:~$ sudo exportfs -ra

DHCP fg352RiRE

o B7EEYRHE /etc/kea/kea-dhep4. conf S0 DAPNER TR, P <network-interface> #idfh ki FH

AL FR:

{
"Dhcp4d": {

"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" ]

H

"lease-database": {
"type": "memfile",
"persist": true,
"name": "/tmp/dhcp4.leases"

Bo

"valid-lifetime": 28800,

"subnet4": [{
"id": 1,
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [

{ "pool": "192.168.3.1 - 192.168.3.255" }

]

H

}
}
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TER) T M I/, BRONX ATRE S AL A B EOR . b T %I, M HAFERF ™, Ffad
interfaces Mt B kTS E1Z M 45

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

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

MR/ NN, A5 kea-dhepd FEFEHHEE ML HE 1R AL TIREIIRAS, kea-dhepd-server HETEHERY
By DR HSH B B 15 3 a4 T4 systemd 25 .
5.6 MRS EENA#E

MR 24 580 Bk 2 3E TETP BRI AR, 6t NFS MEHSCHE RS, (2 bootloader FEM 53
SN B B 5 IR

5.6.1 EEH LHEMKZRHNIER
o PFNH fitimage & HIFIERY titp Ht:

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

o FERIEDIIAS BIFIEY thep F

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

o Bk other HI)7XS tftp H 5P B SO RATBEURLR , T MPAHRFTCIE M TT KA s e AT -

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

o FHRSCERGMERIER NFS H g

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

ik
TR R sudo $ATANS, PABRBIARSCIE ARG SCIFR BT TRAS R - |

5.6.2 IR BEMEZ B3N bootenv.txt L
TR tftp Hsg @ —4> bootenv.txt S, FHRATARTGAH .

nfsroot=/srv/nfs
overlays=<overlayconfignames>

<overlayconfignames> B4 hy GAHZS &4 overlay BCE AR W # SR E AR Hlan:

[overlays=conf-example-overlayl.dtbo#conf-example-overlayz.dtbo ]

IV
PR SCREI B overlay SCPFBRE device tree FHT . B0 T AIELL DA T A T EI |
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[host:~$ dumpimage -1 fitImage ]’

5.6.3 FAtR EAMERE
MR A E LT AR B PAKMBCE, 5% B AU T8 AE . Network Environment Customization

5.6.4 \FEHREZN
B MR EhE] U-boot, /T35 B2,
o TMMZIEB, BT

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

5.7 3XHy BSP F AP

5.7.1 ¥MFi release BF AR A

X2 release manifest U N Tk Yocto BSP [FF A fiAS . BEATASHE phyLinux #EHFK B IER,
TREThksE. ATPAGEH DA fir 247 2R 52 U HRAE -

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-NXP-i.MX8MP-PD24.1.y J

XM —A BSP, I THRE UBIRAS (BSP-Yocto-NXP-i. MX8MP-PD24.1.0 ) Wi &4 . IR
TETFIR, AEMSCHES AP IAT repo syne FEAFRATTIY Git % rPRLIBUITAT ST it SE ek :

[host:~$ repo sync ]

5.7.2 ENBAHEANIFAPERE

B A HRAS T 2 P AR AT LA S Ay 55 1 5 RATRA R i, A — NG iRA (BSP-Yocto-
NXP-i.MX8MP-PD24.1.0 ) ) PDXX.Y ¥(FE w4, HH .y 4582:

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

5.8 FEEHE Upstream %

FATE—MEEH Yocto F4rF (A2 NXP k1) B manifest, {h{fi ] upstream ¥ Linux il U-Boot, iX
] DA 2 55 upstream kernel /U-Boot,

ik
master 7} 32 H) manifest LB T HHHITF AR AR HI—LE bug. FATLEMIBER master 7337,

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-master ]
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5.9 &1t SD REHRLAFET SD FHITIHESR
PR SD - B BRI B 5 BRIP4 B 00 ILAE 5 . ATE 1R SR BERE R

REBGBHII/ N TEGAR root 7» KRR A R, BT SD RIATHES, MROUFRETH LY R ad
— A > X AL T3] PARS AL SD o SR ERAITIA R M Gparted.

5.9.1 Gparted
o FRHL GParted:

[host:~$ sudo apt install gparted ]

o X5 SD @A EHIHIREUR £ 2 FR -

host:~$ dmesg | tail

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

o HIFEA SD KoK,
o JE3) GParted:

[host:~$ sudo gparted

J/dev/sde - GParted

GParted Edit View Device Partition Help

[ ]
Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

/dev/sde (3.71GiB)

0 operations pending
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T RR M RE

e

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

o FEA AR TR AR SD Rila
o MeFE extd MK SR

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending
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Resize/Move [dev/sde2

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

Align to:

o BERTDMRIETS 2 S sl T2 i A KV

Resize/Move [dev/sde2

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

Free space following (MiB):

Align to:

>| Resize/Move

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

GParted Edit
B
unallocated [ unallocated

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

View Device Partition Help

«

Jdev/sde2
3.64 GiB

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

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

1 operation pending

o BINHEREN, RSO,

(3.71GiB)

Jdev/sde

24.87 MiB bootk, lba
2.81GiB

o PUFEAT] PAHEEAR 70 X H4F phytec-qtédemo-image-phyboard-pollux-imx8mp-3.wic 45 1% 52 il 2| H 4.

R THHEIEE -

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

host:~$ umount /mnt

BEE=EITER
o FEA EARTRR B SD Ristar
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J/dev/sde - GParted

GParted Edit View Device Partition Help

]

Jdev/sde2
848.81 MiB

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

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

0 operations pending

o EFEHORAR BN, A5 R New”:

Jdev/sde (3.71GiB)

unallocated
2.81GiB

40.13 MiB 24.87 MiB bootk, lba
848.81 MiB 0.00B

Create new Partition

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

Free space following (MiB):

Align to:

. ):—%';iE‘”Add”

Maximum size: 2878 MiB

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

Label:

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

o FREREOATHINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

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

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

5.10 Switch back to legacyboot

i

As we switched to standardboot with fitimage as default, legacyboot is deprecated. We kept the option
to switch back to legacyboot for this release, but it will be removed in the future.

5.10.1 Changes in Yocto

By default, the fitImage and bootscript will be deployed into the wic.xz Image. To switch back to legacyboot,
you need to replace the fitlmage and bootscript for the kernel image and the devicetrees. They are still in
the deploy folder from the Yocto build, so you can manually copy them to the boot partition on your device.
Otherwise you can do the following changes in Yocto to get the kernel and devicetrees deployed in the Image
again.

First create the variable KERNEL DEVICETREE DEPLQY. This can be done for example in the
local.conf file in your build directory conf/local.conf. The variable is basically a copy of the KER-
NEL DEVICETREE variable that is set in conf/machine/phyboard-pollux-imx8mp-3.conf in meta-phytec
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but the freescale at the beginning needs to be removed, so that only the devicetree filename are left. In the
end it should look something like this:

KERNEL_DEVICETREE_DEPLOY = " \

imx8mp-phyboard-pollux-rdk.dtb \
imx8mp-phyboard-pollux-isp-csil.dtbo \
imx8mp-phyboard-pollux-isp-csi2.dtbo \
imx8mp-phyboard-pollux-isi-csil.dtbo \
imx8mp-phyboard-pollux-isi-csi2.dtbo \
imx8mp-phyboard-pollux-peb-av-10.dtbo \
imx8mp-phyboard-pollux-peb-wlbt-05.dtbo \
imx8mp-phyboard-pollux-vmOl6-csil.dtbo \
imx8mp-phyboard-pollux-vm016-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm016-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vmOl6-csi2.dtbo \
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm016-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vmOl7-csil.dtbo \
imx8mp-phyboard-pollux-vm0@1l7-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm@1l7-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vmOl7-csi2.dtbo \
imx8mp-phyboard-pollux-vm017-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm01l7-csi2-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csil.dtbo \
imx8mp-phyboard-pollux-vm020-csil-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csil-fpdlink-portl.
imx8mp-phyboard-pollux-vm020-csi2.dtbo \
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-port0.
imx8mp-phyboard-pollux-vm020-csi2-fpdlink-portl.
imx8mp-phycore-no-eth.dtbo \
imx8mp-phycore-no-rtc.dtbo \
imx8mp-phycore-no-spiflash.dtbo \
imx8mp-phycore-rpmsg.dtbo \

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

dtbo
dtbo

Then add this line:

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

ik

A clean might be required for this to work.

[bitbake -c cleanall phytec-gt6demo-image

Then start the build:

[host:

~$ bitbake phytec-qgt6demo-image

5.10.2 Changes in U-Boot environment

To re-enable legacyboot set the following variable:

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

FE
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CHAPTER 6

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

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

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

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

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

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

6.2.2 iE&# Overlay

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

freescale/ H1,
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phyboard-pollux-imx8mp-3.conf 7] F{ ] overlay {4 :

imx8mp-isi-csil.dtbo
imx8mp-isi-csi2.dtbo
imx8mp-isp-csil.dtbo
imx8mp-isp-csi2.dtbo
imx8mp-phyboard-pollux-peb-av-10.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-vmO1l6-csil.dtbo
imx8mp-vm016-csil-fpdlink.dtbo
imx8mp-vm016-csi2.dtbo
imx8mp-vmO1l6-csi2-fpdlink.dtbo
imx8mp-vmO1l7-csil.dtbo
imx8mp-vmO1l7-csil-fpdlink.dtbo
imx8mp-vmO1l7-csi2.dtbo
imx8mp-vm@17-csi2-fpdlink.dtbo

Otherwise you can show the content of a FIT image including all overlay configs in the FIT image with this
command in Linux:

[host:~$ dumpimage -1 /boot/fitImage

or in U-Boot:

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

AT PAFE Linux 8¢ U-Boot PRI FECE overlay. overlay JefE5 | ap UG . WRMERZ BIAAL. TR
FIS R B AN i AR IS T VK

i%E ${overlays} TE

The ${overlays} U-Boot environment variable contains a number-sign (#) separated list of overlays that
will be applied during boot. The overlays listed in the overlays variable must be included in the FIT image.
Overlays set in the SKERNEL_DEVICETREE Yocto machine variable will automatically be added to the
FIT image.

The ${overlays} variable can either be set directly in the U-Boot environment or can be part of the external
bootenv.txt environment file. When desired to use the overlays variable as set manually in the U-Boot
environment, disable bootenv by setting env set no_bootenv 1 as the overlays variable may be overwritten
during the execution of the boot script. By default, the ${overlays} variable comes from the external
bootenv.txt environment file which is located in the boot partition. You can read and write the file on
booted target from linux:

target:~$ cat /boot/bootenv.txt
overlays=conf-imx8mp-phyboard-pollux-rdk-peb-eval-01.dtbo#conf-imx8mp-phyboard-pollux-peb-av-10.dtbho

SEHCRAE TR B R AR SR T bootenv. txt SO, WILAEEAE U-Boot BRBIHIE. overlay 4%

B

u-boot=> setenv overlays conf-imx8mp-phyboard-pollux-peb-av-10.dtbo
u-boot=> printenv overlays
overlays=conf-imx8mp-phyboard-pollux-peb-av-10.dtbo

u-boot=> boot
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WA P E LT ${overlays} A8 H, [FI/FAE bootenv.txt SCf4, MIFFZEBE ${no_bootenv} AFH:

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays conf-imx8mp-phyboard-pollux-peb-av-10.dtbo
u-boot=> boot

HrENTELEE, 20 U-boot External Environment subsection of the device tree overlay section.,

We use the ${overlays} variable for overlays describing expansion boards and cameras that can not be
detected during run time. To prevent applying overlays unset the overlays variable and set no__bootenv to
anything other than 0.

u-boot=> env delete overlays
u-boot=> env set no_bootenv 1

If desired to use the bootenv.txt file for setting U-Boot variables other than overlays and having overlays
disabled, remove the overlays definition line from the bootenv.txt file instead of setting no_ bootenv.

SoM Variants

Additional overlays are applied automatically to disable components that are not populated on the SoM.
The detection is done with the EEPROM data (EEPROM SoM Detection) found on the SoM i2c EEPROM.

B TR 0 TS B overlay . SERE#EAE U-Boot HEFTHY SoM AR overlay,
HIEAT

[u—boot=> env print fit extensions

WERBA ) EEPROM %, WA ZALATS 544 overlay

To prevent application of the SoM variant related overlays the ${no_extensions} variable can be set to I in
the bootloader environment:

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

6.2.3 U-boot JpERIRIE

1E Linux WAZJRBIE, SNTEREE bootenv. txt SCASLHARFM MMC %451 boot 43Xt TFTP Mzk. %
A FEEH WA ${overlays}y 2B H . XA DAFTFXIANIR A machine £ Yocto HriiE AR overlay Jit
B SCFRY NEAE meta-phytec H11) Yocto recipe ] bootenv H15g X 1 https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=scarthgap

ST DA B A AR B . X AR R A R R A R E . (HEXT boot Ay S e HE T AL AR B
ERL, BN ${nfsroot} B ${mmcargs}. FEIC{HE M HANAS B A HIEH - W\WJ%EﬁJB’Jﬁﬁ{iﬁfjﬂﬁﬁJ

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

6.2.4 £ Linux B TEXRF AR LA U-boot IRFLTE
Libubooteny 2315 H Ak AT H, HTFAEFF LA linux L& U-Boot ¥8.
{6 I A F v 44T ) U-Boot $f55

[target:~$ fw_printenv

AR i 21812 U-Boot 3155
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[target:~$ fw_setenv <variable> <value>

/J\l[:\

Libubootenv 2 BEBUNE B SCPF AL E AP . BB MU IR B S 9l A 21z SCF, BOAR LT
/1 eMMC HIFRERIFAC R .

TR eMMC A RS Tk % eMMC FREE9#E2 , libubootenv ¥ TG¥E TAE. BNV IZIEM /etc/fw_env.
config {4, DAVCHC AR T H ISR U6 -
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CHAPTER [

Halshi%

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

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

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

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

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

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

7.1 i.MX 8M Plus 5|HHIEH

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

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

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

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

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

I3

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

The device tree representation for UART1 pinmuxing: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L373

7.2 RS232/RS485

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

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

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

[target:~$ stty -a

o UART #HARRCE LA stty Q52 . Bl

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

o LA EHY) echo Fl cat, FPAMNKAIEAHESG. A0

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

[host:~$ cat /dev/ttyUSB2

ML FTEI 71237,

7.2.2 RS485

7N

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

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

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

iEIME 50


https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L373
https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L373

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

A % linux-serial-test T H SKHESHELZE L, W0 AR linux-serial-test
The linux-serial-test will automatically set ioctls, but they can also be set manually with rs485conf.

You can show the current config with:

[target:~$ rs485conf /dev/ttymxcl ]

You can show all options with:

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

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

RS485 half-duplex

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

R5485 Target 1 R5485 Target 2

X+ TX+
TX- TX-

RX+ RX+
RX- RX-
GND GND

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

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

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

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

Receive during sending data: false
Bus termination enabled: false

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

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

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

Alternatively you can also test with the linux-serial-test tool:

iEIME 51


https://github.com/cbrake/linux-serial-test
https://www.kernel.org/doc/Documentation/serial/serial-rs485.txt
https://www.kernel.org/doc/Documentation/serial/serial-rs485.txt

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

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

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

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

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

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

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

RS485 Target 1 RS485 Target 2

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

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

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

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

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

Receive during sending data: true
Bus termination enabled: false

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

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

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

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

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

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

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

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

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L412

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

e

TR DRI E T4 2952 (ethernetO Fl ethernetl) 5 Linux BRI 2842 0 (ethO F1 ethl) A—3L.
RIE, TEERX L2

ethernetl = eth0O
ethernet0) = ethl

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

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

[eth@: 192.168.3.11/24 ]

AR %Y R R C L, B A ARG DAOK R B B R RE & xS A SO L By DT SC R R AR
) DT, FEC PAK K IP #%.0 1y 5 B B8, Hop AR K PHY 748 W AE 2% 0t b, Wl PAAE
X B # B https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/
freescale/imx8mp-phycore-som.dtsi#L50.

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the phyBOARD-Pollux can
be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /
dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L179.

7.3.1 MEHEE
U-boot FEINE
o TE bootloader HIAEH DA 5 :
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[u-boot=> printenv ipaddr serverip netmask ]

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

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

serverip=192.168.3.10
netmask=255.225.255.0

o UNSRIERTE R TAT A T R :

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

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

[u—boot=> saveenv ]

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

[u-boot=> setenv ip dhcp ]

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

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

—

YRR, X L5 bootloader 15 E .

IS

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

[nfsroot=/home/user/nfssrc ]

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

[SEATP S8
o FETFRM PR ethO [RAKIN B -

(target:~$ ifconfig eth0

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

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

7.3.2 & BEM

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

IS

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

[target:~$ vi /boot/bootenv.txt ]
2 J5, bootenv.txt CAFMWZII RN (BEIA R AL S HAL K &R overlay! ) :
{overlays=conf-imx8mp-phyboard-pollux-peb-wlbt-os.dtbo ]
SRR H i e Y -

{target:~$ reboot ]

B REEW overlay W LER., HEHELEdevice tree T,

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

T SE BB I E A 1 1 e

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

(GRSE ek

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

WE L

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

BRG] AT m] Y Ey 10 2% -

[target:~$ iw wlan® scan | grep SSID

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

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

}

PUAE R AT ST %

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

X AR T i

[Successfully initialized wpa supplicant

The ip address is automatically configured over DHCP. For other possible IP configurations, see section
Changing the Network Configuration in the Yocto Reference Manual (scarthgap).

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 UARTS 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 ST DA PR i m] DL e AEBOATCE T, WA 2 AT A

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

o DL
e CIIRG S

[target:~$ hciconfig hci® piscan

AT LA

[target:~$ hciconfig hci® noscan
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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

WUR R R WOF AT IRIE B “HERERIK: org.bluez.Error.Failed” , 1§21 (i 1 AN fir & 2 e 8
PulseAudio:

[target:~$ pulseaudio --start ]

7.4 SD/MMC |

% 1.MX 8M Plus S Fp—T SD FHF MMC Rt fF2 linux @ HBA . X238 m] MG HAR A
BB A —HEGE ]

Bh
e

BB AR IR . R, I PRAE B A DA HE BRI A B E . X RES SEERE R R

fiA SD/MMC K5, WAL/ dev H A SRR T M. S8 Bca vl DAL /dev/mmceblkl #4575 S1)
., SD/MMC -RE)5 KRR A

[/dev/mmcb1k1p<Y> ]

<Y> MR RSS, L IR, BRSO KA. 70 DT DARE AT 2R 2 S R Gt AT
A, I AT PALMRHET A TALEE, Bildn, WTPAGEN] mount Al umount iy &-E47 73 IXHE A EI 2

IS

LI B 0K SD RS AR XK (BT “BiR”) . mREASXE, WBNEEEN
— ARG CRUT L") . FERFE T, SN /dev/mmeblkl AT MMAER. F
A VAR H 7

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#1422

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.23-2.0.0-phy10/arch/arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi#L214
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7.5 eMMC £

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

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

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

7.5.1 'R CSD HH28

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

& Linux s, G DA A frde -

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

(GRSE ek

Extended CSD rev 1.7 (MMC 5.0)

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

7.5.2 ERE/FERIE (BKOPS)

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

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

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

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

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

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

o WA BKOPS EN RECWE, T

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

s, piln:

iEIME 58


https://www.jedec.org/standards-documents/technology-focus-areas/flash-memory-ssds-ufs-emmc/e-mmc
https://www.jedec.org/standards-documents/technology-focus-areas/flash-memory-ssds-ufs-emmc/e-mmc

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

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

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

o LA T A e BKOPS EN:

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

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

o FE BKOPS EN {7, #HHgT:

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

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

[target:~$ poweroff ]

I
BKOPS_EN fiig—IRPETgiAefy, Toikikd .

7.5.3 B

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

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

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

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

iEIME 59



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

(B D)
operation
partition 4: the device protects existing data if a power failure occurs during a write
operation

Device supports writing EXT CSD WR REL SET
Device supports the enhanced def. of reliable write

WERECGABA A, nTAEH mme THBHE:

target:~$ mmc --help

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

N

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

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

7.5.4 HEE extd RILHFRFHK/

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

BRI E e PN

[target:~$ parted /dev/mmcblk2 print

o HHAR:

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

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

o (] parted F53C1F ARG KIFHE R & ) S KR/

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

target:~$ parted /dev/mmcblk2 print
Model: MMC Q2J55L (sd/mmc)
Disk /dev/mmcblk2: 7617MB

(ZEFI)
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(#: 110)

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

B/512B

Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags

1 4194kB 72.4MB 68.2MB primary fatlé boot, lba

2 72.4MB  7617MB 7545MB primary ext4

L

FESCHE RGBT 7 XK

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

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

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

.

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

7.5.5 BHf SLC &

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

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

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

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

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

GSEvEE

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

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

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

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

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

X B R R /NME 3719168 KiB = 3632 MiB.
o BAE, BOTDAE A AT o B B B B E M, BN 3719168 KiB:

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

REEIeE

Done setting ENH USR area on /dev/mmcblk2

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk2 SUCCESS

Device power cycle needed for settings to take effect.

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

o HTHRFICETAER, HXHRS:

[target:~$ poweroff ]

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

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

BN AR

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

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

o WRJE, RAREHR/N:

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

7.5.6 BRiIZE

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

o SD RE3hEIT:

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

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

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

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

7.5.7 eMMC Boot 97X

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

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

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

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

HE, WS JEDEC fRifEds 7.2 2oy KA,

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

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

o

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

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

7.5.8 BdAPZESH
TE AL FIBAT

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

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

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

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

¥ bootloader 5 A eMMC boot 43X :

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

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

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

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

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

(X} Fboot1’):

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

A M eMMC boot 4 X3, HFEHALA R4

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

B [mF] User 43X 530

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

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

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

o HHAE:

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

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

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

.

o (A fdisk MERFFQUE— DR B AR 2 X

-
target:~$ fdisk /dev/mmcblk2

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

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

Command (m for help): p

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

Units: sectors of 1 * 512 = 512 bytes

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

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

Command (m for help): d
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(¥ k1)

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

p primary partition (1-4)

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

T ATESCPE RGBS RGN o 02— MR N A (HRABRTVAN SD )55, 24
JaAE eMMOC 73 ORI HSCPE RGN RN 1eAh, R T, DAEERECHI 73 X3

7.6 SPI &

i.MX 8M Plus ##l#%f1 &—1> FlexSPI #l—4> ECSPI IP #%. FlexSPI F:#5il#% S 94~ SPI ili#, %l
A% A AR, BRI SR FLEE DG / U /) CETE B e e (1/2/4/8 S HdEEL) . ECSPI
PEI R SRR 3 A SPT #1, Fp MR HAE — A% I CS (chip select) FIH. T CS il GPIO 5%
B, A~ % B ER AR Z A B

7.6.1 SPI NOR %5

phyCORE-1.MX 8M Plus 454 —/~ QSPI NOR Flash, % Flash ##%%] i.MX 8M Plus #j FlexSPI #11.
QSPI NOR Flash 7] {1 T3l A Xbe %%ﬂ?zﬁ]*ﬁfuﬁﬂﬁﬂéfﬂmm WS UAFMT . fiT SPINOR
Flash py2s AR, LT A7fE bootloader. BRINKOLT, WAL, BEAMAMRICIERGEHKH eMMC.

bootloader F&/7ifiit EEPROM Fdlifa il /&5 %%¢ T SPI Flash, QN7 %%¢ SPI Flash, W)= 3h#[0] 0
A overlay, iy 4S45H SPI Flash a7 5. QR34 v HAY EEPROM Bk, SPINOR
Flash 7 RA R . HXRELZEE, EHS &R overlay #5473,

bootloader #2714 0] PAIE T W% mtdparts JEshSEE U0 W, B SPI MTD 4 XK FEE 4 Linux, BSP
W ERIA 20 DX A ey i A -

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

iEIME 65



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

X —ME LAY bootloader PRFARHE, AIDATEIZATIS . A Linux fIfraffE], WA /dev/mtd<N>
WA ViE NOR Flash 43X, Hr <N> 252 F NOR Flash 43 RAHKREH MTD &£ 95 . ZEHRE|5>
XAYIER MTD s di's, e H s Biats:

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

Count of MTD devices: 4

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

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

mtdl

Name: env

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:2

Bad blocks are allowed: false

Device is writable: true

mtd2

Name: env_redund

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:4

Bad blocks are allowed: false

Device is writable: true

mtd3

Name: none

Type: nor

Eraseblock size: 65536 bytes, 64.0 KiB
Amount of eraseblocks: 448 (29360128 bytes, 28.0 MiB)
Minimum input/output unit size: 1 byte

Sub-page size: 1 byte

Character device major/minor: 90:6

Bad blocks are allowed: false

Device is writable: true

BAH T A MTD 545 M HXT W I R4 TR INAET S AERE: DTS s SPT 745 e L. SPT A5 S f
FrERER| I SPT BRIITA B, FEXFPROL T HA SPI NOR Flash,

B SPT 32795 R A SCRT PATESX HLARF)
https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale/
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imx8mp-phycore-som.dtsi#L76

7.7 GPIOs

phyBOARD-Pollux HA %[ THT GPIO By5[. X85 E# %S i MX 8M Plus 5|, 4%
Ak GPIO. EATA] PAEHAE Linux [ s il . ALBRESKFH GPIO 41413 5 4~ GPIO 41 (GPIOL -
GPIO5), 445 32 4~ GPIO, gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fl gpiochipl128 J&ixX L&

HHS i.MX 8M Plus GPIO 4 GPIO1 —GPIO5 i sysfs R

GPIO #iFriHl GPIO<X> <Y> (filfn: GPIO5 07)., <X> #F/~ GPIO Bank, M 1 3143 5, 1 <Y>

F71% Bank Py GPIO, <Y> M 0 1% 31 (494 bank 4 32 4~ GPIO).

HHZT, Linux WM — B — B ECR M2 R G A I GPIO, T IERECT R A2 :

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

)

WU P TIT GPIO 58] libgpiod, EHLYE T —MFEAITH, JIF 5 Linux GPIO S84 730 .

PAT 228 TR Rl :
o KELEs B 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« B/RKT gpiochips HITEAIEE, BAHENIAIAFR. consumer, Jrfl, {HBPREHITIN fag:

[target:~$ gpioinfo -c gpiochip@®

o ZHL GPIO WA (Bl gpiochip0 ) GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

o ¥f gpiochip0 L GPIO 20 HIEBLE N 0 HiBH T.A:

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

« gpioset HH B SCA IR T AT BERY LI :

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

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

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

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

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
(BFM)
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(#LT)
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)

--by-name treat lines as names even if they would parse as an offset
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode

Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')

-h, --help display this help and exit
-1, --active-low treat the line as active low
-p, --hold-period <period>
the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique

-t, --toggle <period>[,period]...
toggle the line(s) after the specified period(s)
If the last period is non-zero then the sequence repeats.
--unquoted don't quote line names
-v, --version output version information and exit
-z, --daemonize set values then detach from the controlling terminal

Chips:
A GPIO chip may be identified by number, name, or path.
e.g. '0', 'gpiochip0', and '/dev/gpiochip@' all refer to the same chip.

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

*Note*

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

when the last process referencing the file descriptor representing the device file exits.
This means that it's wrong to run gpioset, have it exit and expect the line to continue
being driven high or low. It may happen if given pin is floating but it must be interpreted
as undefined behavior.

i
28 GPIO T4k fE. EHMRA GPIO ZHl, W% 1 i 5Bl s i A0, PARR A% 10
RBHAIIRE S -

7.7.1 @it sysfs i5ia GPIO

fige e
Wit sysfs i) GPIO B4 T, FA18HUE A libgpiod.

BRE L PSRl sysfs 1517 GPIO. HA F3h7E WA%C E 15 F CONFIG_GPIO_SYSFS Ji5 A RESCHF. %
ZF menuconfig H{#i CONFIG _GPIO SYSFS R] UL, WAJM 1 4E /3 LT CONFIG _EXPERT .

st ] UK LRI04 N 2 £57E Linux AZ RS arch/armé4/configs/ HE N defconfig Hro Flan, &
fI1ETF NXP ) BSP lia<, X4~ defconfig F]PASE imx8 phytec distro.config
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CONFIG_EXPERT=y
CONFIG_GPIO_SYSFS=y

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

7.8 LED 4T

WERA LA LED £Ti%E4:%) GPIO 48, &nl Al FrE i) LED SRENFEFH: U5 eA], A & i i
i) GPIO #:11 (#Z W GPIO #B4y) . fkr L /sys/class/leds/ TfiAN & /sys/class/gpio/ KV EA].
LED & KA REERT PAM max_brightness SCEHEEHL. brightness SRS LED (255 (BUETEEIM 0 5]
max_ brightness). KZ%L LED {4 PR SRR E, ITAMETA EZ R NS S5,

MR AR BT
SORBUITA AT LED, A

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

XHAY LED JTE4E @R mme, SEAHLEBRIZLER) emme, EfTHE phyBOARD-Pollux .
« 377 LED 47:

[target:~$ echo 255 > /sys/class/leds/led-1/brightness ]
e X[F] LED:
[target:~$ echo 0 > /sys/class/leds/led-1/brightness ]

Device tree configuration for the User I/O configuration can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#1.255

7.9 12C 2%k

% L.MX 8M Plus 04 %% 1 R Budilii g 12C ik, PHYTEC BURHE T2 RRINY PC i, ki
P iR L MX SM Plus [y C i, A7k T3M] phyBOARD-Pollux Hesifty 26 12C Bl HA
P b B (DT) 27,

i2c FYBCAMTT RE S —LUCE, BIANAR, T REBLBR, PAKGIEERSE, f4F scl-gpios Fl
sda-gpios, IXLE@ T LKL 4 5 | HIC E

General I?C1 bus configuration (e.g. imx8mp-phycore-som.dtsi):  https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phycore-som.dtsi#
L113

General I2C2 bus configuration (e.g.  imx8mp-phyboard-pollux-rdk.dts) https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard- pollux-rdk.
dts#1.239
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7.10 EEPROM

1 phyCORE-i.MX8MP |k T— i2¢ #: 111 EEPROM fifif. ©A WMk, = EEPROM 25[a] (a2k:
12C-0 #iht: 0x51) W PAMELT Linux "FRY sysfs #1157 . = EEPROM [ 256 751 ID 11 (E4k: 12C-0
Hihk: 0x59) FTARKN, AnfEek. FHit, ID TUARRHE sysfs #2015 . 78 350 B 25 AR5 205 30 7 8

ik
AR ER T AR 9 EEPROM ZS[aI8d, SRR FATHY SR AL

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

i

EEPROM ID Wi (M2k: 12C-0 #ihik: 0x59) F11E% EEPROM RIRIHT 256 P47 (M4k: 12C-0 #b
hbk: 0x51) RATHEERRE BN . XM bootloader AYFT A, M T 7] RETCIE IEAA S -

phyCORE-i.MX8MP SoM _[f#j 12C EEPROM ##$%| 12C-0 a4k 12C Huhl 0x51. 0] DAE %5 53k
TR B Ak

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

FEPOT AT/ EEHIHTE) EEPROM (R 1024 47, 35447

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

F T 4KiB ) EEPROM (4% 12C-0 Hihl: 0x51), Ff£88 EEPROM %, i

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

7.10.2 EEPROM SoM #&ill

1 phyCORE-i.MX8MP il &y 12C EEPROM HA —u]5@id 12C #udik 0x59 #£ i2¢0 | F-hkfg a7 ID
T, PAK—NAlidEsd 120 bk 0x51 £F i2¢0 EF-hkAyE# X, PHYTEC i XA 32 45 i kd X 4
KAFEXT SoM {5 E, s PCB MUAFIACE -

15 3 1 B By Be sk it EEPROM i, B TR £FIE# Y DDR RAM FC8 . X (5 1T DAGE AR [7]
bootloader FifRAK SCFRFAIR M RAM K/, I BBk IEHi DTS overlay.

i EEPROM ID Wt [ 208 Al iE 55 DS i i 266 =15 M %, bootloader #2745 [liR %] phyCORE-
i.MX8MP Kit RAM %%, HJ 2GiB RAM,

o

EEPROM ID Wi (i44k: 12C-0 Hiht: 0x59) FliF# EEPROM KIkpywi 256 A~F+ (Ma4k: 12C-0 Hi
Hk: 0x51) ANAIEEEEEREE L. X5 bootloader M7 A . T I RETCYEIEM SN

(] APTBITHR 2 Bt s Ube 5 A% D ARCRAE U R 3 BT B A BRI (5 6 -

DT representation, e.g. in phyCORE-i.MX 8M Plus file imx8mp-phycore-som.dtsi can be found in our
PHYTEC git: https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64 /boot/
dts/freescale/imx8mp-phycore-som.dtsi#L201
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7.11 RTC

RTC W pAidiid /dev/rtc* i, T PHYTEC i A2 RTC, HILATRESA 24 RTC & 3fF.
o BHRE| RTC B AR, A PA R 7 AU sysfs 261 -

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

o BN, FRAFAFE]:

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

IS

BRI FiAT S (RTC), @HEHE PC 3 i) RTC. WIRAAE R A /aliases Z6H , Linux 2R
XL H DA RTC 34 ID,

H YA T Al DAL hwelock THAI date fir&IEAT #2278 H AR EBCE R 24 i) H YA TE -

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

i H I a2 52l H AR . H A& DAL R IEE R SRR . 7Y YYY-MM-DD hh:mm:ss (4|-)hh:mm”:

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

ik
ERIRTIX (FERRBIHA +0100) ATRERA BRI

ﬁﬂﬂ date My A 2 A8 SE B B4 (RTC) E’JETIETJﬂlEIE}q Rl AN SR FRAT B R B, X ST O &9 2
. BEHA RTC, HA1EZHH hwelock fiid . (i hwclock T H¥E 24wy HIWRINTE] (1853 date fydi%k
H) HA RTC, %FEF‘?FZQWMV‘%EE&%@ETQ%?H RTC I

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

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

ZENSEI AP (RTC) BCERGERIFTH Y, 36 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022
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7.11.1 RTC thfig alarm

ATDAMSEI g (RTC) P BT AMGRE R 48 . AU ) Unix 4050HfE], RIE 1970 451 4 1 H UTC
FROARI IR . BAEMAEES] RAM REISH 4 -PheiE R 40, A

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

ik
PSR alarm ISFTE]RAG R B AZITT— 080, B alarm DHEEASCRFAD.

7.11.2 RTC £
SCEHEED (RTC) FU—263ifE, 7T A hwelock T4 BEIURIBE ..
o FRATATLAE AT Aratie s RTC S shE:

-
target:~$ hwclock --param-get features
The RTC parameter 0x0 is set to Ox71.

RXAMEL & SAE N AT T 9, AR E SO

#define RTC_FEATURE_ALARM

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

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

0 NO U WNHO

o AT AT AR 77 30k RTC BSM (Backup Switchover Mode {3 D) :

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

.

o FRATAIPAME R A ik E RTC BSM:

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

BSM (A 5E XN

r

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

w N =B O

L

I

% BSM B B DSM 8 LSM, PAEYERILA L IER AT FHIE, RTC w] DAY 3 45 HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HPUE) Al DSM (B DA ) X
PN X AR
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DT representation for 12C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy 10/
arch/arm64/boot/dts/freescale/imx8mp-phycore-som.dtsi#L208

7.12 USB Eiz#lzE

1.MX 8M Plus SoC ) USB il A AR PR IR s 4R A T — PR AR Bk 7 58, SCBL USB i
MR, R ATk 4 Gbit/s (B EE’SS’). USB T RGEHAM ML) USB f2fkilds. XM
MEHIAHERAER 1 USBDevice 5 USB Host fiiji]. #MZLHASESE]—4 USB 3.0 )= (PHY).

BSP i RAREER S (i) A, Hihs USB M08 WS AR P o0 R 5 S A% B & P S

Mo BT udev, PR EREMIF A PAGME 1) ID, FFAPAAE /dev/disk/by-id Hi4kH], X8 ID Af
PAE setc/fstab o T DA YT ACHEBOR [ USB F76# o

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/
arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L380

7.13 CAN FD

phyBOARD-Pollux 374 flexCAN #2117, % #; CAN FD, X635 1% 5F Linux i CAN HEZE, %HE
ZREENAE Linux M2 2 b HXAMESR, CAN HO RIS E R Linux FEKHeE, [FE gLk
CAN ¥EA MM MEhaE . 245 B ATE Linux NAZSCRYH 3R 5] https://www.kernel.org/doc/html/latest/

networking/can.html

(] ’fgi)zﬁ

Ltarget:~$ ip link

EREEIHPRE. W4 CAN 11 2/R°0 can0 I canl.
o BORHUA XK can0 PEEL, BIANHCRRRAIBE SRIT RS, TEHA

[target:~$ ip -d -s link show can0®

can0 RfFERFATR s

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

A —HARMESEL, XEES RIS AT AKME O, BIFAERTA 800 T CAN #ZH %/ (ian
MAC Huhk). PATF S8 SA 1 E S
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can0 EOam
NOARP CAN To¥Effi ] ARP i
MTU I RAL TG

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

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

[Match]
Name=can0

[Can]
BitRate=500000

HRRR W ATk, i, BB N RIE AR (flexible bitrate):

target:~$ ip link set can® down

target:~$ ip link set can@ txqueuelen 10 up type can bitrate 500000 sample-point 0.75 dbitrate 4000000,
—dsample-point 0.8 fd on

O PAEH cansend & i67HE, S candump FZYH B :

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

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

{target:~$ cangen ]

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

o

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

Device Tree CAN configuration of imx8mp-phyboard-pollux-rdk.dts:  https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#1.203

7.14 PCle

phyCORE-1.MX 8M Plus HA7—4> Mini-PCle fifli. —fiokiii, PCle & Haiia il &2 BB s, e
WRIHS ARG, ST AR A4 Ispel 28 A BRI PCle B

. ﬁ)\
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https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L203
https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L203
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[target:~$ lspci -v

o PRIFUCED:

01:00.0

L

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

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

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

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

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

Capabilities: [148] L1 PM Substates

Kernel driver in use: dwc3-haps

Network controller: Intel Corporation WiFi Link 5100

Subsystem: Intel Corporation WiFi Link 5100 AGN

Flags: fast devsel

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

Capabilities: [dO] MSI: Enable- Count=1/1 Maskable- 64bit+
Capabilities: [eO@] Express Endpoint, MSI 00

Capabilities: [100] Advanced Error Reporting

Capabilities: [140] Device Serial Number 00-24-d6-ff-ff-84-0d-1le
Kernel modules: iwlwifi

EX NI, PCle @ 345 R WiFi Link 5100 .

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

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

— linux-imx fJZR/RH: virtual/kernel

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

. ﬁA

[host:~$

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

o B, WAREEBI ML N

[target:~$ ip link set up wlplsO

o RORTEHR DEERIG EPATRA T il -

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

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

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

58.839679] iwlwifi 0000:01:00.0: L1 Disabled - LTR Disabled
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(B2 1TT)
[ 58.845435] iwlwifi 0000:01:00.0: Radio type=0x1-0x2-0x0
[ 58.902797] IPv6: ADDRCONF(NETDEV UP): wlplsO: link is not ready

IV

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

Device Tree PCle configuration of imx8mp-phyboard-pollux-rdk.dts:  https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard-pollux-rdk.
dts#1L.345

7.15 Zi

SCRFHR A A 45 HDMI #1 PEB-AV-10 #4488 iy TI TLV320AIC3007 &4 figides (CODEC) IC.
IE AV RS E, BA—154 OMTP #r¥ER 3.5mm HHUIEFLA—4 8 £HEEF. S #Ht B S sEig s
#%. HALM line-in {55,

ik

] PEB-AV-10 BERE& AT Won i iy, A SCRp@d HDMI VR a4 th . S0t 3 s 0 5 1
f A UL C o

FR A A R YRS P2 0 IR MR A S s 4%, WA LA T & AR LA

[target:~$ aplay -L ]
AT B A
[target:~$ arecord -L ]

7.15.1 Alsamixer
TRAE R RIIRE, IHRA

[target:~$ alsamixer J

EMizaBHRIRZ D, WoEH IC BAWZn AKX e, @id SSH $7JF alsamixer [4[&1 2 5t il
CLEIH DT S T« B i A B WO A aa il . "MMY ozt iesiss (a0
HEIREE ), ATLAE S m P, GUAFDUE T < 2R > UM AEE . (T tab g, T
PATERR TR SR ] 2 T L4

7.15.2 HEERNEE

—SEBRIN 5 B A TE /var/lib/alsa/asound. state H1. ST PAGHFH DA R Ay PR 24 1Y) alsa 13

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

AT LA AR 773U ELORATHY alsa B0
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https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot/dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L345
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[target:~$ alsactl --file </path/to/filename> restore ]

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

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

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

[...]

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

}

[...]

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

[...]

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

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

[target:~$ pactl list short sinks ]

TR A, A

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

1547 speaker-test DK AL IIRE

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

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

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

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

7.15.6 #=Z

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

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

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

fn

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

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/
arch/arm64/boot /dts/freescale /imx8mp-phyboard-pollux-peb-av-10.dtso#L58

7.16 #5R

7.16.1 45 Gstreamer

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

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

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

717 §R

% phyBOARD-Pollux X #¢Z ik 3 MURRIM it v PARIBMER PR, N RER TRRE: O IRy e
HRAN B overlay .

0O ¥R &P overlay
HDMI phyBOARD-Pollux AZE%E overlay (BRHAREM)
LVDSO PEB-AV-10 imx8mp-phyboard-pollux-peb-av-10.dtbo (BRiAnzk)

LVDS1 phyBOARD-Pollux #iI5{#i f] PEB-AV-10 overlay, N|Z&H]
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ik
o TEREP Weston fi I, PR 5 40k th A T RC .
« LVDSO (fi/l PEB-AV-10 #"&) Al LVDS1 (##k) AHERIHEEH .

HDMI FE B iR 2 5 o Hofthask 1 T DA I B8 overlay #0475 o
BRI 9482 11 J2 HDMI Al LVDS0 (PEB-AV-010). A1) PEB-AV-10 %#% 10 3} edt,etml1010g0dka

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

7.17.1 Weston Bt &

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

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

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

[output]
name=LVDS-1
mode=off

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

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

[output]
name=LVDS-1
mode=current

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

av-xxx.dtbo,

MR ReE

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

7. HDMI #ll LVDS0 (PEB-AV-10) BJXUFEL T HEATBUR R, PSR i B -
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[output]
name=HDMI-A-1
mode=preferred

[output]
name=LVDS-1
mode=current

7.17.2 Qt Demo

{iliJ1] phytec-qtédemo-image I, Weston 27EHZIMHZN. FATHY Qt6 DEMO M4 N “qtphy”, W
DAL AT 7 A 0

[target:~$ systemctl stop qtphy

o RHEGHITLG Demo, ii§isfT:

[target:~$ systemctl start qtphy

o THEJ Demo {HENREN, WHEST:

[target:~$ systemctl disable qtphy

o LFM Demo W HBIEE, #iialT:

[target:~$ systemctl enable qtphy

o Weston R[PAEIS AR 7 205 1k :

[target:~$ systemctl stop weston

ik
TE 3 MH] Weston 2 |, W74 Qt Demo,

7.17.3 EiiEH

s LCD #4#:8] PHYTEC JF %, DA Linux WA sysfs 8 D042 S0 RGeH g nl
LA AT DATE SO /sys / class /backlight FH 2 o SEIBORH BZH SO IT 1) 5 A T AL

71k
— ¥ HB 2 BRI A MHE /sys/class/backlight 2 E 6. Heil: backlightO 1 backlight1

o BN, BERPURKRSERESUN (max_brightness), Hi§HA4T:

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

B EETEFE R 0 3] <max_ brightness>,
o TURBCYUFISZEEG ], TEA

[target:~$ cat /sys/class/backlight/backlight/brightness
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o HAIMF brightness A ESEE :

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

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

sysfs-class-backlight,

Device tree description of LVDS-1 and HDMI can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch /arm64 /boot /dts/freescale /imx8mp-phyboard- pollux-rdk.
dts#1.294  https://github.com/phytec/linux-phytec-imx/tree/v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/
freescale/imx8mp-phyboard-pollux-rdk.dts#L218

The device tree of LVDS-0 on PEB-AV-10 can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-peb-av-10.dtso#L133

7.18 HFEEHE

7.18.1 CPU B SiZ=iEY

L.MX 8M Plus SoC Hif) CPU RERZIRBEIF BAR M . X FAEATTE CPU RyAPEREm T i . i
PR YRR “ShAS R EAR " (DVFS)., i.MX 8M Plus BSP #f DVFS Jjfg. Linux N
fefit T —A> DVFS 258, i~ CPU Bl Bf/ Nl ROBR A — M BHGE AT governor . AR
1 MX 8 B, SCRFJLAOAR [ A5

IV

/4 DVFS SN~ CPU DR IE THIREE, H—4 CPU ZOLHIIRE R 2 AL CPU #
Lo HBE, B CPU RLIRAI MR DVES &, G205 DVES R EZARREN .

o BOREUGERINE, WA

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

4N i.MX 8MPlus CPU, inlik%) 1.6 GHz, MgEHER:

[1200000 1600000

o EAWYFIITREA

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

governor 2XARIE T AT B Ar H kX LeiiE i —14.
o HIHFTA R governor, f#HPATF a4 :

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

giie:

[conservative ondemand userspace powersave performance schedutil

» conservative governor 55 ondemand governor JEFFHLL. R 2 BT NA IR, B FARSF I K
CPU #JZ, AT CPU A AL 171 2 i) ik (B sk 3 e )
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o ondemand (ERIA) MIUHI RS FRLEW AER CPU BLOHRZ MYk . 24 R 5 A E R (T
BRI CPU DR,

o powersave I BEFRIKAY CPU RO,
« performance IHA SR CPU LA,

« userspace FL¥FLA root B IEATHY T A AR P BCERESER (B0, BN 1600000) o ki
A

o ZAEWRFT governor, THHIA

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

NP EEE

[ondemand ]

o P E]H—A governor ({5, userspace) B PAGEL DA N =58

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

o BRI B

[target:-—ﬂi echo 1600000 > /sys/devices/system/cpu/cpu@/cpufreq/scaling setspeed ]

H X governor [HEELN(E R, S5 Linux WA ES R Linux NAZSCEY, #4E°H Documentation/
admin-guide/pm/cpufreq.rst .
7.18.2 CPU #Zi1&1E

% i.MX 8M Plus SoC ith i E A AE S FEERAZ.0 . BTN, % i.MX 8M Plus H& 4 4~ ARM #.>, A[PA
TEABATH BB FF S A O A

o WEBERGHIA L, AT

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

o KRN, Bilhn:

{cpuo cpul  cpu2 cpu3 cpufreq ’
[...]

X AGA AP L. BOATEOL T, ARG ITa B CEBUE . AT SR AEERE
o BRI, WHIT

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

fENBIN, BeR 2

[[ 110.505012] psci: CPU3 killed J

AR CE KA, 7 B0 EARZHHE Rt
o BERTLAGEHA] top fiv &A1 LAIIERR 1Y A AR G -

[target :~$ htop ]

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

7.18.3 ik E RAM
phyCORE-1. MX8MP SZRPEEAMHEEAPKE . wl DA T e . HE /A2 T DA DA 7 S BE

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

POl B TR G, istT

target:~$ echo enabled > /sys/class/tty/ttymxc0/power/wakeup
target:~$ echo mem > /sys/power/state

7.19 &R

7.19.1 U-Boot

2l U-Boot Wil FEFE M AGEBIAE . BlAE, U-Boot M 7l RHLIIAE, VARG ILAE S Sl R bl 1o 34
RAUELEHIIRE S WA P IR — 2L

Il 3 P 25 IR B B R JR 3l H G s -

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

7.19.2 W%
Linux WAZSEM T HERIINRE, REALIIE T (SoC) AL, Befik CPU A, Fiil XUk , 180 H A BK Sl A 7 el
DIFEE, TEEIRE LT XM RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt),

AATHER T 4 #E . MX 8M Plus SoC V& _FH#EHNZ APL, i.MX 8 HAG T SoC [y NP AL %
25,

o URHTHRE T AVAZZ BR QR R B A

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

o BN, fRrFFEE]

[49000 ]
imx_ thermal PAZIKENEM T WMl A . X Lefil ks SR E CPU BUSAOA [ TAG FrAS T . FEEX A Tl
HIRT VR o

Al Tk
i ) 85°C  95°C

-3
FeE (£HL)  90°C 100°C

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

DAV R B0 3K S K R il A S O S A . AR T I FABOR. (KK thermal governor)
4% Step Wise. Fair Share, Bang Bang #l Userspace. BSP (i I I ERIASFEIG 2 Step Wise, HIIR sysfs
A temp W) SoC REAE R T trip_point_0 , W CPU SR E ik CPU K. 24 SoC i FERE 5|
trip_point_0 VAR, BRAPRFGARER o
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ik
T AL TR RRREE S CPU, [N Vi A& sl i SE B fE T BE S B A«

7.19.3 GPIO &

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 #1049 K55 7] PAiEH: 5] phyBOARD-Pollux-i.MX 8M Plus, % SoC 18— AN L kS, %
R B T BRI AT . WU Jo vkl AZ e T . FRATTEE A Imsensors A1 hwmon > SEHLIX — £,
Imsensors & #EEHOR B, 148 v e B0 BUE T B H s 28 X . X F phyBOARD-Pollux-i.MX 8M Plus,
XA A Z 60°C.

T AT DATE L E SO A TR

[/etc/fancontrol ]

WU FEHIFE R B o systemd @55 E8h. w LA PA R A e

[target:~$ systemctl disable fancontrol ]

The device tree description of GPIO Fan can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.23-2.0.0-phy10/arch/arm64/boot /dts/freescale/imx8mp-phyboard-pollux-rdk.dts#L35

7.20 &1

PHYTEC i.MX 8M Plus SR & MECE 1, URGHENAEGEEIT AN HI 17 U-Boot HER
INESE, EIREDY 60 Fro Pt HIEER A ESE Y, BB LTTRETT. Linux WEIKE)
FEFFERIET I, HERREA BB E] . ARG systemd 7E Linux HECERT R, PABEGR RS
HEE A S I A PR O o

7.20.1 Systemd EYE 19K
Systemd MAS 183 FFUA SZHFAE(FF 15 .
o BURHAET ISR, T2 R HEORALE /ete/systemd/ HIE S system.conf 34

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

Runtime WatchdogSec € LT & JMHFBIBHE], T Shutdown WatchdogSec 5 LT £ 45 5 J= B A8 I BsF ] .
A systemd FHEE T TR E Z 458, #5151 http://Opointer.de/blog/projects/watchdog.html, B
UORAE S R JE AR, BiE BT

[target:~$ systemctl daemon-reload J
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7.21 snvs HjRigEE

HERESN I XA X_ONOFF 5| JIn] DAK 4% AR A AL, M TETFHAE T, sH Tl R 40 AR tH HE Rk
o M snvs_puwrkey BRENFEFFIS, 24% AN, KEY _POWER St a 1 sl BOATE L
T, systemd BEECE N ZME RS AL TCTHF AT D HE DA S M HE RSB 1) DI REAR I B . ]
PATE /etc/systemd/logind.conf WL E e NI/ KAL AN T systemd filik KWL, BCE BT

[HandlePowerKey:poweroff ]

7.22 NPU
i.MX 8M Plus SoC & —/MEik 2.3 TOPS p N TR REiz HNE s . % NPU E R, ESHIRATB0HT

phyCORE-1.MX 8M Plus AT E4-45F5, %155 W PATE phyCORE-1.MX 8M Plus F#E#4r#kF]: L-1015e.A1
phyCORE-i.MX 8M Plus Al Kit Guide

7.23 ISP

i.MX 8M Plus SoC f&— ARG G54 HEE (ISP). AXELZEHE, S |sbe| i.MX 8M Plus XAy
i/ ISP #4r.

7.24 B F— R T 4i2ie$138 (OCOTP_CTRL) - eFuse

% 1.MX 8M Plus $#2ff—k P 452 fuse, HTAAEEE, Hlan MAC bk, Faific &R AR ARE (7
i.MX 8M Plus reference manual FFfH “H - OTP iil#s (OCOTP_CTRL)”). PAFFIFEFH i.MX 8M
Plus reference manual, @ OCOTP_CTRL Hi—EF S Ees (EHbdlk A 0x30350000) :

B Bank 7 W ERBE A iR
0x30350000
OCOTP_MAC AI 9 0  0x640 f14 ENETO0 MAC Huhkp9{% 32 fi7
OCOTP_MAC AI 9 1 0x650 114 ENETO MAC #isik 5 16 A1 ENET1
MAC HihkFI1E& 16 {7
OCOTP_MAC AL 9 2 0x660 f14 ENET1 MAC HuhikiyE 32 17

KT OCOTP_CTRL ¥y fuse 583N ALE 2 [B] (1) 5E B A R AP, W25 i.MX 8M Plus Security
Reference Manual F1[1)”Fuse Map” #43 o
7.24.1 7 uBoot $hiEH fuse BY{E

T DA PRI shadow ZFFFRFEN fuse AP7ak. BETPIANTRMEHE, WO F A 5Rio:
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0

7.24.2 # Linux $AiEEH fuse {H

#ijji] Linux F1) fuse f%5, NXP 2t 7 NVMEM_IMX_ OCOTP #iH. B MAFmLEHY shadow 2577
AN fuse NAATPAIEAT sysfs 1517 -
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[target:~$ hexdump /sys/devices/platform/soc@0/30000000.bus/30350000.efuse/imx-ocotp®/nvmem
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CHAPTER 8

i.MX 8M Plus M7 Core

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

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

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

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

8.1 FRHuE =1l

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

8.1.1 FRENRED

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

1. 81t west #1454k MCUX SDK:

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

LR E— meuxsdk H, HEHPEE meux-sdk F . mcux-sdk-phytec-examples 7% H 5l
T F] meuxsdk HEH . A EMSE <VERSION> 2 mcux-sdk (34> X475, 132 MCUX SDK
JBA . BEAREGHT IR RAS , AT AR 2.13.0.
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Ik

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

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

host:~$ python3 -m venv west-env

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

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

2. HR I -

{host:~$ cd mcuxsdk

host:~/mcuxsdk$ west update

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

TR, FHE—ANies T A4S make/cmake, GNU ARM i A T HAE AT BEZEZ3H9 AL linux
RATHUAEEF A, #il4n Ubuntu,

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

YiiFes L HAEW A L E M https://developer.arm.com/ 3B, FEARESE SO/ )5, W00 ARMGCC DIR
B AE R, flan, XFPACT 3 HSkH T ARM toolchain 10-2020-g4-major R4S :

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

8.1.2 miZEH
ik PHYTEC /R, S350 B R

[host:~/mcuxsdk$ source scripts/setenv ]

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

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

BPRIZATHE M7 Core 1) TCM L[ PE. i B AL armgee HSE R release/ 1o bin SCEFRTALE
U-Boot #1247, ifii.elf SXAFRPAYE Linux Hiz47.

B DRAM _LizdT i, w2 74 build_ddr_release. il

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

i BB CEAE armgee HE TN ddr_release/Ht, bin 4] PAYE U-Boot H1i247, 1fi.elf X4 7] PAYE Linux
HizAT
8.2 i&z1T M7 Core =%l

HWiFYER PhiafT M7 Core (R4, #F Linux Ff#iffl Remoteproc PA & FE U-Boot.

THMOAFE R, WEERN T PC LR EE R Zamikff (fa0 Minicom, Tio 5 Tera Term), f-ff
HRCER 115200 PFEA. 8 ANEHRAL. LA MR 1 AMFEiAr (8nl), HAMHETF.
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— H. Micro USB Hi4§i# 4% %] phyBOARD-Pollux ) USB ##ifis 10, s MwiA ttyUSB %65, —A44T
B A53 #Z U UART B E., B—ANMTEISEE M7 Core iR UART [ E

8.2.1 M U-Boot =1TRHI
FLJi ] bootloader U-Boot HZk {4, R PAH bootaux iy :
L. #Ef—ikbeE T BSP §ifg1 SD K
2. FFLE AU .bin U] SD RAYHE—44r X
3. AT EEE L B 3 E 8
4. MRAEREF LR A 2
XFAE M7 Core i) TCM iz 474 4

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

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

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

u-boot=> dcache flush

u-boot=> bootaux 0x80000000

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

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

8.2.2 i&iT Remoteproc # Linux LiE{TRHl

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

TETF KA /boot H sEH1 4R %E bootenv.txt X, ¥’ conf-imx8mp-phycore-rpmsg.dtbo :

[overlays:conf-imx8mp-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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