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Wi 73X SR I T ORI B2 b, PHYTEC 380G 82457 i 28 5@ 1. B SR FI SR BT . 3 28 SCRY
H AR B R B IEAT R PR A R4 SCRY AR W AXE R AT 7™ Y hittps:/ /www.phytec.de/produkte/

system-on-modules/phycore-imx-8m-mini/nano/#downloads HF#F|,

Contents 1


https://www.phytec.de/produkte/system-on-modules/phycore-imx-8m-mini/nano/#downloads
https://www.phytec.de/produkte/system-on-modules/phycore-imx-8m-mini/nano/#downloads

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

Contents 2



CHAPTER 1

SZEFRITE S

SCHEA) MX 8M Nano &40 A (SoC) 1 phyBOARD-Polis,

FERAVGF T |-, Bl LA T BSP MiAs BSP-Yocto-NXP-i. MXSMM-PD23.1.0 i 4 Machine J%
HXFW Y Article Numbers(F= i Z4-5) 0 [hk. AR EE7EZ M 7 Supported Machines — 37 iE&# T4 E 1
Machine Name , 0] DA F#%EH machine FAJEEH) Article Number ()™ W %1'5) DA K i 2 i) fiff
HHEAR, R A HAE Article Number , °] DA Machine Name FH3EBE 2, ({GEFEER) Article
Number . 2, B2 EREREE Y Machine Name

1.1 phyBOARD-Polis 2844

Expansion Connectes

AV PCle
B onnector #1 Connecton|

(RBOTG J, Debug 138
Boot Switch FTDI  Host

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

. phyBOARD-Polis %54 ()
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CHAPTER 2

FriafE A

% phy CORE-i.MX8M Nano Kit & e 5 SD K. ‘E 4% phytec-headless-image §if§, W[ DA
HEMAEED . BOAKR T, ZOoM bR eMMC (URE T U-Boot. W AN PHYTEC |2k % &4 3k
WU S e . AT G REAATF BSP 4515855 5 SD R DA S Al JE3 s 1 &4

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-headless-image Fiff & 5¢ B R Y A L2300, TR RBR T 251> KA AR B AT 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.MX8MM/BSP-Yocto-NXP-i.MX8MM-PD23.1.0/
—1images/ampliphy-vendor/phyboard-polis-imx8mn-2/phytec-headless-image-phyboard-polis-imx8mn-2.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/BSP-Yocto-NXP-i.MX8MM-PD23.1.0/
—1images/ampliphy-vendor/phyboard-polis-imx8mn-2/phytec-headless-image-phyboard-polis-imx8mn-2.wic

ik

X eMMC, FRATEBE A partup K55 R KK E @A R R0 KILERNFR, FANEETGARE
EH dd B, EOAT DA IS A T S R R BCE -

e



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/
https://github.com/phytec/partup
https://github.com/phytec/partup/releases
https://github.com/phytec/partup#readme
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/
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2.2 BWEBA SD k

e

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

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

2.2.1 FKRIERIRE

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

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

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

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

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

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

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

HIF A X ALK, Bl

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

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-headless-image-phyboard-polis-imx8mn-2?(.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-headless-image-phyboard-polis-imx8mn-27?(.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-headless-image-phyboard-polis-imx8mn-2?(.rootfs).wic of=/dev/<your device> bs=1M,
—conv=fsync status=progress

WHEEH AR (Fwicxz), HHHAT a4

host:~$ xzcat phytec-headless-image-phyboard-polis-imx8mn-2?(.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
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2.3 HEXRB3)
o FEM SD RJEBl, bootmode switch (S1) TR E NN N ALE:

# 1 EshisE

I’ 1: SD K/53h

« A SD R
o (i micro USB et 2y (X50) ¥i USB O EHLERE R
o WITRAMGEE

FrisfER 8



CHAPTER 3

mi¥ BSP

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

3.1 EXiRE

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

3.2 & BSP
FREL BSP AR . BRI ANFRATA R0 R 2528807 BSP £if%: BSP-Yocto-IMX8MM ;5 A PA
i Yocto F# BSP THREIZmi%F. WIREAZEXS BSP #7150, @l —fh .

phyLinux {7 {# f] python EFHE, &— T4 PHYTEC Yocto BSP THERGE M T H , #EH
e - 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

)

BNFE-ANEHIH 3(#9% phyLinux e Y B FrfER TAEH . N—PNAR NS H
T M phyLinux Rf&x =4 4545,

e =47 phyLinux:



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

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

o 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 MACHINE=phyboard-polis-imx8mn-2 ./phyLinux init -p imx8mn -r BSP-
—Yocto-NXP-1i.MX8MM-PD23.1.0

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

3.2.1 Fia¥ae
o & E Shell FRIEASE:

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

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

o MEIA TAEHREAH N build/,

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

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

# Uncomment to accept NXP EULA

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

o SIFEREHERG:

[host:~/yocto/bui1d$ bitbake phytec-headless-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 &%

JirA i Bitbake A2 R BE G HRIAE ~/yocto/build/deploy*/images/<machine> . fI41IPA T 413/2 phyboard-
polis-imx8mn-2 machine 4 Ji§ ¥ A S04

u-boot.bin: 4i%)51 U-boot bootloader — il S04, A& 4% 11 bootloader!
oftree: BRA N AR

u-boot-spl.bin: — A FIN#E#s (SPL)

bl31-imx8mn.bin: ARM [ {5 {43l Sc

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

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

Image: Linux N#ZE1%

Image.config: 1% config ({4
imx8mn-phyboard-polis*.dtb: %45 HC4:
imx8mn-phy*.dtbo: NZXEM overlay {4
phytec-headless-image*.tar.gz: R/} R%5
phytec-headless-image*.rootfs.wic.xz: JE45[) SD 4514

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXFR (S1)

% phyBOARD-Polis HAG— M RESIECETIF %, WG /S M IF %, 1T %+ phyCORE-L.MX 8M
Nano [FJERINEBhIE .

WEPFETT FoM: 1532.2 K BHT AR

13
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# 1 EshgisE

Bl 1: eMMC (BOMRERIN S Kl 2: USB 5347 M #AF
ON ON ]
1 2 3 4 5 6 1 2 3 4 5 6
K 3: SD | & 4: N fuse
ON ]
1 2 3 4 5 6
K 5: SPI NOR

RERBRIERG 14
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% 2 WHFFE (S1) W4 5 e USB HOST/OTG X [a]4]4:.

K 6: USB F#l Kl 7: USB OTG

% 3: @it IF o4 (S1) M55 4 fife UARTI [y RS485/RS232 2 [dlY]
#.

Kl 8: UART1 RS485 Kl 9: UART1 RS232

4.2 1% eMMC

R T AR SR — B A R v, RIRELRCE L T TETP R4 e B sty (i Lprs)) &iuisa il
FIBIARY fsrv/titp B, QAPREIRA TG, EFLBUESEIUEHENHR. A XWf[EE TFTP
AR 55280 H UL, 52 W Setup Network Host .

FM eMMC JF3, R BSP Hf2 2 IEMB 5 3] eMMC, H:H.bootmode switch (S1) #%&'E > eMMC,

o

%4 eMMC #1 SD K Bgesg THIE (584—2) WGBS, flifi] boot 43Xy UUID L2 AR Y. BrPA
WM emme JFEINS, BEoR—EBRE SD REREINAAE, XLRPEAHERER, H Linux 2R
UUID k#8530 K.

[target:~$ blkid ]

W PAIEAT Lid R R G R ATERX R T RESFN . IR mmcblk2pl Al mmcblkipl HAAH[E

RERBRIERG 15
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i) UUID, W& RS IEahE 0.

4.2.1 pMLEIES eMMC

i.MX 8M Nano F &M HA AKM &L, 1TAEE M7 E R . R IERRE L, FHL IP FEE
B 192.168.3.10, F MK 255.255.255.0, I HEELE FHLIFE TFTP ]S . Mg kE, eMMC %4
Al SD RA432l. BB, nIPAEHKF Yocto A1) WIC B5f% (<name>.wic ) HEHEE ] eMMC. %5
%45 bootloader, NIZ. X45H. XA H overlay FIMR SR %L

£ Linux EH LB IREIES eMMC
A PMERR) Linux FHLERFHFBESE] eMMC, FIZA—FE, EHZAE TN EES— 72 B EE.

IS
i BRI A AR B R 0 WL AR M ZKIEH; ! Setup Network Host

R LB B

host:~$ 1s /srv/tftp
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.bmap

LM 2% ssh HMSUE T bmaptool fiy - RFELIR A I BT A AR eMMC:

host:~$ scp /srv/tftp/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.* root@192.168.3.11:/tmp &&,
—Ssh root@192.168.3.11 "bmaptool copy /tmp/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz /
—dev/mmcblk2"

EFRIRE Linux REPEIMERS eMMC
BT B AR AR G H 3R eMMOC,

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

S PAR 64, AL 2R R i sOR R BRI E R % bmap SR FIRZ O HRIF S A eMMC:

target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.* /tmp,
—&& bmaptool copy /tmp/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz /dev/mmcblk2

EFARE U-Boot hilidtMEIREES eMMC
XS A TR TR TR SR 3 X 4% 5 e MIMIC,

IV

WA MR BN T 1GB IF L S8 Tz, BFEATERM OPTEE J&5, Bootloader Hal )
RAM K/NEIR, A 2PAIN#EGEE 1GB 155

RRRERG 16
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TN
R BARUE B A ISR A EALZ R PIAEIER ! Setup Network Host

RIS R B tR

[host:~$ unxz /srv/tftp/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz

A I P AR R BN R N A
o f#iff DHCP

u-boot=> dhcp phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic

BOOTP broadcast 1

DHCP client bound to address 192.168.3.1 (1 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.1

Filename 'phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic'.

Load address: 0x40480000

Loading: #H###H#HHHHHHHHHHHH T
R
W

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

o [HAHA IP ik (WA JEiE serverip # ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic'.

Load address: 0x40480000

Loading: ####H#HHHHHIHIHIHHHHHHH
B
HHAHBRHH AN R AR R R R AR AR

BHHR SRS
B
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

e S A eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part @) is current device

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

(8F)

RRRERG 17
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(#_ETT)

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

4.2.2 Fiz1THY U-Boot @it MEIRE eMMC U-Boot &%
W PAFE U-Boot FHH i U-Boot 514 imx-boot, eMMC _E[) U-Boot 2T eMMC [ user X,

IV
R BARUE B F A BRI EALZ RIS IER ! Setup Network Host

s tftp REELEINEE RAM 1, RIF5HA eMMC:

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

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

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

CcC C C© C

LIS
TR ER R WA R, BN 512 TR, SRS R DRI, SoC Y IERE.

4.2.3 M USB XBEHRIEZIEE eMMC
7EIE1THY Linux &24th M USB 1£E eMMC

X S B R T FE Linux R4 LA H USB KA BAHSRS eMMC., BFHFE ARG T 5888
%1% U ZA— M SD RIEsh#Z.0M . (F180: phytec-headless-image-phyboard-polis-imx8mn-2.|yocto-
imageext| ). *Rfbootmode switch (S1) &R SD K.

o FAFFHE 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 BEER A USB L8 EARIFRY BRSO

target:~$ 1s /mnt
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.bmap

o K555 A phyCORE-i.MX 8M Nano eMMC (F4rX 1 MMC %4 2):

[target:~$ bmaptool copy /mnt/phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz /dev/mmcblk2 J

RRRERG 18



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

o TESWMENG, EHITFRBEATAM eMMC JH3.

4S5 25
TEMZ HT, BFEERbootmode switch (S1) L& eMMC,

EF AR LET U-Boot M\ USB IEE eMMC

I

AP BRAE BB SC/NT 1GB 0L ST, BATER Al OPTEE J5, Bootloader Himf fify
RAM R/VAIR, A RUAEGHEE 1GB 514

X LA R R AT AT USB #4558 eMMC, Kfboolmode switch (S1) &>k SD KHHHA SD k. 4
F &M EHIFFEA U-Boot 3455 . FEAHE T R ELE WIC BRI ILEL4E A KM USB #1,

FrBLR M USB ks RAM

u-boot=> usb start
starting USB...
USBO: USB EHCI 1.00
scanning bus 0@ for devices... 2 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
u-boot=> fatload usb 0:1 0x58000000 phytec-headless-image-|yocto-machinename|.rootfs.wic
497444864 bytes read in 31577 ms (15 MiB/s)

e E A eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

4.2.4 M\ SD RI%E eMMC

RIEESCA T 2%, Gl ASDR eMMC. Shitt, BEHFE—MuT SD K BB (xowic ). BT
TGRSO R, FHREAE SD REVESE = A X BRI KBy &R SD K, 12 W Resizing ext]
Root Filesystem o

%, i partup 3485 SD &, 1Getting Started TR . KRS H SD RIYASTBAHE .

TEF AR linux FFEPiEE SD RIS eMMC
BT AE Linux REHHES eMMC. EHFE—A partup BEREAE SD K LY WIC £51%.
o WATE SD KAL) partup ok WIC Beff scft:

target:~$ 1s
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.partup
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz
phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.bmap
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o fHH] partup #5555 A phyCORE-i.MX 8M Nano [) eMMC (MMC #4% 2 i XEFRE)

[target:~$ partup install phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.partup /dev/mmcblk2

(] partup BEE R RS ATATE I eMMC &R ATRA R, AU H ShREE D RN,

7k
735k, WATPAfEH] bmaptool T.H.:

[target:~$ bmaptool copy phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic.xz /dev/mmcblk2 }

\i%“ &, TEGE] bmaptool BEEIS, MILIFRLGSKIHALMN eMMC KA H .

o TESEMBAG, ERITEBRATAN eMMC JH3],

o
M H, EEER:bootmode switch (S1) FiE R eMMC,

EF AR uboot FEiET SD FIEE eMMC

IV

BB BRI RSF R/ INT 1GB L N ARL, 7E)E M OPTEE J5, Bootloader HHHJ i) RAM
KANERR RGBSR, S £F A48 Ligid SD + 47 eMMC —F

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

o HBfbootmode switch (S1) W& N SD KIFHFHA SD k.
o FIHFRLIEF#EA U-Boot.
o INEER:

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

o FF2HT mme BYIHEE] eMMC:

u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL _SDHC: 2 (eMMC)

u-boot=> mmc dev 2

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

o WA WIC £51% (540 phytec-headless-image.rootfs.wic) M SD K45 | eMMC. 6% emme HE
740X, I imx-boot, Image. dtb. dtbo FIMRICI:RLEE 5] eMMC,
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u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write ${loadaddr} 0x0 ${nblk}

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

o KHHIFEIERFbootmode switch (S1) H A eMMC,

4.3 155 SPI NOR Flash

phyCORE-i.MX8MN it n[ 3 SPI NOR Flash, ZM SPI Flash j33, ¥ bootmode switch (S1) % E
>4 SPI NOR . SPI Flash ## /. phyBOARD-Pollux-i. MX8MP J & (Al 4% 32MB ) SPI NOR
Flash. HEEFEGi# bootloader M HIAEAS G, BRNIEILT, W%, WIS RGN eMMC iz,

SPI NOR Flash 7y XAt U-Boot Bfsirs & e Lo LA DA T Ap ST El:

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

4.3.1 @iZMLEI%S SPI NOR Flash

SPI NOR ] A4 bootloader K HIFFHEAS R, arm64 (¥ linux WAZTCYE HATMEIESE, WG I/ NER T
phyCORE-i.MX 8M Nano |ffj SPI NOR Flash % & .

IV
B ERUE B F BRI EALZ R PISEIER ! Setup Network Host

EFEAH linux IFEREITMEIEE SPI NOR Flash
o PRGN WL T F I KA :

[host:~$ scp imx-boot-phyboard-polis-imx8mn-2-fspi.bin-flash_evk_ flexspi root@192.168.3.11:/root

o FHREHEIRAY U-boot 73 IXAHAL:

target:~$ mtdinfo /dev/mtdo

mtdo

Name: u-boot

Type: nor

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

Sub-page size: 1 byte

Character device major/minor: 90:0

Bad blocks are allowed: false

Device is writable: true

L

% U-Boot 4»XH 45

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp imx-boot-phyboard-polis-imx8mn-2-fspi.bin-flash _evk flexspi /dev/mtdo
.
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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-polis-imx8mn-2-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 4 SPI NOR Flash ] U-boot %1% imx-boot-phyboard-polis-imx8mn-2-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-polis-imx8mn-2-fspi.bin-flash evk flexspi /dev/mtd0O

HEFARE U-Boot IftERM SD FI%E SPI NOR

e Jf SPI NOR Flash ¥ U-boot £if% imx-boot-phyboard-polis-imx8mn-2-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-polis-imx8mn-2-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

o FIRTEEBBIE K, K, HEERTAZEM SPTNOR Flash BHEIESA

[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 .
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CHAPTER D

&

51 FHFEES

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

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

5.1.1 TFTP RHBixE
o B, QEAHSRAEE TETP SO

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

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

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

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

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

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

o REIRERMAET AT AE:

[inet 192.168.3.10/24 brd 192.168.3.255 ]

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

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

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

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

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

[host:~$ man tftpd

o HUHTE B S5 AR T Bl B B

[host:~$ sudo service tftpd-hpa restart

)

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

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

NFS fR52¥RE
o B4~ NFS Hx:

[host:~$ sudo mkdir /srv/nfs

)

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

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

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

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

[host:~$ sudo exportfs -ra

DHCP R38R E

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

2 S AmNDA i &

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

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

L

e

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

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

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

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

5.2 MRS RENA#EZ

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

5.2.1 #XH LHERABBHHHER
o FFNBGE BN titp Hfrh:

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

o WA BIEI Y e F

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

o FFREARZMEMPTA overlay SUPFE B titp HorH:

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

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

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

o FHRSCIFRGRERIER NFS H g

[host:~$ sudo tar -xvzf phytec-headless-image-phyboard-polis-imx8mn-2.tar.gz -C /srv/nfs ]

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

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

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

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

52571
G SC AR overlay FE device tree A5 AT,

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

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

[u-boot:> run netboot ]

5.3 £ UUU T H

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

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

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

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

MIATEIAR S 7% F 2 imx-boot, B{EH M A Yocto TAEF 1 build / deploy-ampliphy-vendor /images/phyboard-
polis-imx8mn-2/FEAZ I . BR: wic HB 55 F] eMMC, {RIAFEZ phytec-headless-image-phyboard-polis-
imx8mn-2.rootfs.wic,

5.3.3 FERES
Rfbootmode switch (S1) #&'E&FH USB #if7 F#k. A, ¥ USB im0 X2 #8341,

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

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

TR R PR (X 30) TE A0 AR HZ H .

ik

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

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

e

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

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

or check Disable booting from eMMC boot partitions from Linux.
X#E bootloader BIRLHWEE | eMMC ) BOOT 431X, {HYEREZ) EPKA%%@H%!

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

PATHETT Rt B

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

[host:~$ sudo uuu -b emmc_all imx-boot phytec-headless-image-phyboard-polis-imx8mn-2.rootfs.wic ]

5.3.7 i@t UUU T HE}%ES SPI NOR Flash
PATH L TF KoL H

[host:~$ sudo uuu -b gspi imx-boot-phyboard-polis-imx8mn-2-fspi.bin-flash evk flexspi ]

RCFFE T SPINOR Flash /Y U-Boot, [EASTHEFIGE. WrIREFHEHRIAFGL, PAFMEGH U-Boot Y
BRINFRE :

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

5.4 JWITYmiFHES

TEARTTH, FATEHGR I ALE A Yocto Project L N 41k U-Boot 1 Linux kernel, U-Boot, Linux
kernel PASHAMIERSAY git G FEESAT DAERRATY Git fied5#s B33, Hubikh git://git.phytec.de.

ik

TR G 2 1B K BRI AR Ok git PR, W DA HTTP 5 HTTPS (5 40 git clone
git://git.phytec.de/u-boot-imx)

5.4.1 Git gF
o I U-Boot %

[git://git.phytec.de/u—boot—imx ]

o FA1HY U-Boot JF u-boot-imx FH-EMN T —LLf A X HI %N T .
o [ Linux WEQHE:

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

o FAIM i.MX 8M Nano NAZ T linux-imx HN#%.
B AZ OB B u-boot 1 kernel JRAKT I git 4 tag b2, WEAFERY BSP Y6 {4k

{meta-phytec/dynamic-layers/freescale-layer/recipes-kernel/linux/linux-imx_*.bb }

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

5.4.2 3%Ey SDK
AT AR AL R 48 SDK ix B, s Yocto Z:4mi%4: i SDK:
o #3113 Yocto ¥y build H#:

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

host:~$ bitbake -c populate sdk phytec-headless-image # or another image
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TE N5, SDK 223 Al f#4EAE build/deploy*/sdk,

5.4.3 &% SDK
o WEIEHRIFURIF 2% SDK:

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

host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-headless-image-cortexa53-crypto-toolchain-4.0.13.
—sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/4.0.13):

You are about to install the SDK to "/opt/ampliphy-vendor/4.0.13". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

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

5.4.4 (€ SDK
W AAE T B8 H R source environment-setup S RW G shell 38 X i1 -

[host:~$ source /opt/ampliphy-vendor/4.0.13/environment-setup-cortexa53-crypto-phytec-linux ]

5.4.5 ZHHHIA

M7 i Linux kernel Fl U-Boot &75% F L2204 —LLsMY TR . XT Ubuntu, R PAREHI AR fis 2225
el

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

5.5 BJ%Ri¥ U-Boot

5.5.1 FRERRMES
* ZKHL U-Boot JHALHY:

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

« BURBUEHHRY U-Boot tag, FHHEAFIKNN release notes, HPATEXHALE]: release notes
o ILARAHE RN **tag™ Bl v2022.04_2.2.2-phyb
o HHEIIFRN U-Boot tag:

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

o WEGIFIG:

[host:~/u-boot-imx$ source /opt/ampliphy-vendor/4.0.13/environment-setup-cortexa53-crypto-phytec-linux ]
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5.5.2 3XEFRIRRY — #EHISCH
Liii% bootloader, MIFREERFIX LI 1 2 51 u-boot-imx Hik H g, FFFHE M4 UG, mkimage JH
PN

e ARM Trusted firmware JHRCHE (mkimage T 23754520 bl31.bin ): bl31-imx8mn.bin

« OPTEE %% (7Ji%f): tee.bin

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

ML Yocto ik T A1H BSP, 0] PAYE yocto LA H FH#REL bl31-imx8mn.bin, tee.bin
Ipddr4_*.bin: BSP Images

B F R A DAL fE X BN # 3 4 https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX8MM /BSP-Yocto-NXP-i. MX8MM-PD23.1.0/images/ampliphy-vendor /phyboard- polis-imx8mn-2/
imx-boot-tools/

o
HPRISE 44 TR 9SO, AR mkimage tool F%

5.5.3 %gi% bootloader

o ¥ flash.bin (imx-boot):

host:~/u-boot-imx$ make phycore-imx8mn_defconfig
host:~/u-boot-imx$ make flash.bin

5.5.4 J& bootloader IREFRIZZ L
flash.bin SR PATE u-boot-imx/ HE N4RH], BN LA THRE . 7558 w0 H R e M kg i

SoC User X mFEZE Boot X mEEE eMMC i&&
i.MX 8M Nano 32 kiB 0 kiB /dev/mmcblk2

fim, b5 SD -

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

77N

TR A KATH BSP Yocto LM, HAKM WA (EHEXFE Yocto 42 H"BOOTLOADER _SEEK”
FI"BOOTLOADER_SEEK EMMC” thifsH,

5.6 EJNYmIEM

5.6.1 ECEIRE{S
o A linux-imx 43 A] DAYE release notes H13 3]
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o IR TR MFRAFR Y v5.15.712.2.2-phy3
e Check out FFEEH linux-imx FR2%:

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

host:~$ cd ~/linux-imx/

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

o NTHRATHEU, HRAVEB IR — AN 3

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

. BRI

[host:~/linux-imx$ source /opt/ampliphy-vendor/4.0.13/environment-setup-cortexa53-crypto-phytec-linux ]

5.6.2 FiFNE
o i Linux W% :

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

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

o WAL, IR NFS Ht:

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

o BBV PATE ~/linux-imx/arch/arm64/boot/Image $£ 3|
o dtb XA PAYE ~/linux-imx/arch/arm64/boot /dts/freescale /imx8mn-phyboard-polis.dtb #; %
o B (EH) HMIFBRAMA -overlay SCfF, HFFEfT

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

ik
AR GBI AT S ) -
[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]

HPREAE TR LG T libyami-dev” 4

[host:-$ sudo apt install libyaml-dev ]

5.6.3 HAKEHZF SD *
P9 S module IR B A 3EBISC PRI DA AT 7 S IS C Bty SD R L

host:~/linux-imx$ cp arch/armé4/boot/Image /path/to/sdcard/boot/
host:~/linux-imx$ cp arch/armé4/boot/dts/freescale/imx8mn-phyboard-polis.dtb /path/to/sdcard/boot/oftree
host:~/linux-imx$ make INSTALL MOD PATH=/path/to/sdcard/root/ modules_install
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5.7 3XEl BSP FAhR&
5.7.1 XM3ai release BFAPRRA

XY release manifest U4 TiEEI Yocto BSP (T ARA . ‘ENTASAE phyLinux PR AHRIR,
TETF AR, AT DA a4 56 MR

[host:~$ ./phyLinux init -p imx8mn -r BSP-Yocto-NXP-i.MX8MM-PD23.1.y ]

XAFHIERAL— BSP, T HRERYAIRA (BSP-Yocto-NXP-i. MXSMM-PD23.1.0 ) HYEHIT A4 . MBL
IR, ARSI AT repo sync FEMFATIY Git Qo RLIUITA iy ek :

[host:~$ repo sync ]

5.7.2 ENBARHERABIFEPERE

BIRE & A7 UAR B FF & AR AT DA X A 20 ) TEATRA R @ s, IFE R — oA (BSP-Yocto-
NXP-i.MXSMM-PD23.1.0 ) 1) PDXX.Y ¥ HmmiaA, 3EH .y 45

[host:-—$ ./phyLinux init -p imx8mn ]

5.8 BB FHEY Upstream %

FATHE — 1 Yocto 405 (A2 NXP &14ifd) 14 manifest, fthf#i ] upstream ¥ Linux i1 U-Boot. iX
] PAF SR 5 5 upstream kernel /U-Boot.

i
master 43371 manifest ST EH T KRGS . GRS HI—L bug., HM1SEWBE master 43X,

[host:~$ ./phyLinux init -p imx8mn -r BSP-Yocto-Ampliphy-i.MX8MM-master ]

5.9 &1t SD RERLAFET SD FHITIHESR
TR SD - B BRI TR 5 R TF A B 08 IR 5 . ARFE 1R SR BERE R

REFGBHII/ N TERAR root 73 KRR A B BN SD RITHET, WO RETH LY RaE
— B XK. AL BT AT PARS AL SD Ko SRR ITIR R T Gparted.

5.9.1 Gparted
o FREL GParted:

[host:~$ sudo apt install gparted J

o I SD Rl A AR BL 4 55

host:~$ dmesg | tail

[30436.175412] sd 4:0:0:0: [sdb] 62453760 512-byte logical blocks: (32.0 GB/29.8 GiB)
[30436.179846] sdb: sdbl sdb2
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o HIZA SD R4rIX,
o 33 GParted:

[host:~$ sudo gparted

Jdev/fsde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ Jdev/sde2 unallocated

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

0 operations pending

T RRXERE

i

i resize2fs HiA 1.46.6 RHERIAN PC R4 (fl40 Ubuntu 22.04) Jo¥EkESE Mickledore DA K TH
i yocto MA_HAIZER partup FAFEL . XAZ A resize2fs Fidh T BRI SV A ERE . A
KHAMER, HSH KHuiH .

o TEA AR TR AP SD Rita
o MEFE extd HROPXIH SR
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J/dev/sde - GParted

GParted Edit View Device Partition Help

Jdev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending

Resize/Move [dev/sde2

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

Align to: MiB

Cancel

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

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

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

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

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

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

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB

FE
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o PUAEMER] AR RAR 2> X FE 5 phytec-headless-image-phyboard-polis-imx8mn-2.wic 555 & Hl 2| H i, 2K
JaEEIEE

host:~$ sudo cp phytec-headless-image-phyboard-polis-imx8mn-2.wic /mnt/ ; sync
host:~$ umount /mnt

BEBE=ITE
o FEA AR TR AR SD Ris

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

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

0 operations pending

o MEREERHUREKER, A5 M New”:
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Create new Partition

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

o FEROATINEL.
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GParted Edit View Device Partition

848.81 MiB

[ ]
I ‘ Jdev/sde2

unallocated [ unallocated
/dev/sde1 fat16 boot
[dev/sde2 ext4 root
/dev/sde3 ext4

0 operations pending

J/dev/sde - GParted

Help

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

Jdev/sde3
2.81GiB

40.13 MiB
848.81 MiB
99.89 MiB

/dev/sde (3.71GiB)

24.87 MiB bootk, lba
0.00B
2.71GiB

o IIXEAE AFEE A9 4 X 36 phytec-headless-image-phyboard-polis-imx8mn-2.wic %1% 5 i F| Hodr .

R HIE:

host:~$ sudo mount /dev/sde3 /mnt

host:~$ sudo cp phytec-headless-image-phyboard-polis-imx8mn-2.wic /mnt/ ; sync

host:~$ umount /mnt

FE

40



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 Nano BSP g &3
PAUF U] T PHYTEC BLE T i.MX 8M Nano FAZ.CoM s #B4 B —LE R0 .

6.2.1 &L
o Module.dtsi - SCHFEFE A LHAEAZ OB, Bilan PMIC fil RAM,
e Board.dts - 3% module dtsi 3 4. M SoC i.MX 8M Nano 5| H FHAE M FH R4 A 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-polis-imx8mn-2.conf 7] F ] overlay SC{44 :

imx8mn-phyboard-polis-peb-eval-01.dtbo
imx8mn-phyboard-polis-peb-av-010.dtbo
imx8mn-phycore-rpmsg.dtbo
imx8mn-phycore-no-eth.dtbo
imx8mn-phycore-no-spiflash.dtbo
imx8mn-vmO16.dtbo
imx8mn-vm016-fpdlink.dtbo
imx8mn-vmO1l7.dtbo
imx8mn-vm@17-fpdlink.dtbo
imx8mn-dual-vm01l7-fpdlink.dtbo

A PATE Linux 5§ U-Boot ¥f45 FHELE overlay. overlay Jefe5 |2y MG . WRMBZ BIZER. TR
T3 B T2 AR 7 ¥

%E ${overlays} TE

${overlays} U-Boot FfHE7AE &AL — A PATEHE B overlay SCHEI 3R, X4 overlay SCPFRFFE JE 3t
AN . RSN, overlay SUFLAUETE eMMC/SD -RIWFZN4 X, S&@Ed titp mEk. 7&
$KERNEL_DEVICETREE 1%} Yocto machine 7% & 1% & %) overlay SCU- A Shidsin &5 4& WIC 1%
MJEzh o X

${overlays} ZF @ [ DAE%AE U-Boot % &, Al PAVE RSN bootenv. txt I8 SO —4r . BRIA

UL, s{overlays} ZZHR AT A3 X bootenv. txt SCfF. EERTPMEC JHEIAYIT Z A B Linux 332
BRI A2 30

target:~$ cat /boot/bootenv.txt
overlays=imx8mn-phyboard-polis-peb-eval-01.dtbo imx8mn-phyboard-polis-peb-av-010.dtbo

HHCRHAE N RE R G 2ERL. ISR A AT bootenv. txt UM, WPAEIEAE U-Boot FRSEHIE overlay 42

B

u-boot=> setenv overlays imx8mn-phyboard-polis-peb-av-010.dtbo
u-boot=> printenv overlays
overlays=imx8mn-phyboard-polis-peb-av-010.dtbo

u-boot=> boot

R E LT ${overlays}y ¢, [AHFFATE bootenv. txt (M, MIFFEINE ${no_bootenv} AF & :

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays imx8mn-phyboard-polis-peb-av-010.dtbo
u-boot=> boot

HRIEWEL(EL, 7Z M U-boot External Environment subsection of the device tree overlay section.

AL ${overlays} ¢ B ERiALEIZ A TH TV B Rl 9 AR5 3k . WRAEAEH] ${overlays} A5 &
Fi7) Y overlay, B]PAYE U-Boot FY¥fEEH ${no_overlays} AP EIXE N 1.

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

FR&<

ffi ] U-Boot ¥ @iy & B i n 28 b [n1 8 B4 extension  board  scan() ¥ FH-7 I F5 F S #) overlay.
PAX A s ) overlay 2325 FAZ Dot E AR MR 4L 4. A28 528 T EEPROM #dis (EEPROM
SoM Detection) LI .
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KPR TAZ OIS R 2 AT overlay . ZAGAAE U-Boot HUZATH SoM R4 M overlay,

WET:

u-boot=> extension scan

Found 1 extension board(s).

u-boot=> extension list

Extension 0: phyCORE-i.MX8MN no SPI flash

Manufacturer: PHYTEC

Version:

Devicetree overlay: imx8mn-phycore-no-spiflash.dtbo
Other information: SPI flash not populated on SoM

AR AT HE) EEPROM #ds, WERINZALT 2 H# overlay.
AT B EFE s A shis TP a4, ATATE bootloader BA3EHURF ${no_extensions} AFEE N 1 :

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

6.2.3 U-boot JpERIfIE

T Linux WAZJEB0ES, SMBER bootenv. txt SUASCAHFF A MMC #5451y boot 43X TFTP Mm#k. %
SR FEZEH 226 ${overlays) A8 5. XA PASHRIA AR machine 7E Yocto i XAFI overlay Bt
B AR NATE meta-phytec Hf] Yocto recipe HH{] bootenv H15E X : https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=kirkstone

ST ABEE AR . XA BRI LA R E . (B X boot My R TITH R A
R, BN ${nfsroot} B ${mmcargs}. FESCHFHESCHAMA BIFASHIERM . DAL E 8 E B EVE ARG .

R TCTEMBINRINGE , R R RSty N A A R (E

6.2.4 7£ Linux IR TERF AR LR U-boot IMFEE
Libubooteny el 1G5 &rh &4~ T 3L, FITAETFb linux -8k U-Boot 535,
I AT i 4T I U-Boot ¥k :

[target:~$ fw_printenv

i A i 2524 U-Boot 345 :

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

/J\l[:\
Libubootenv iiﬂ@ﬂﬁjc##*@ﬂﬁﬂ@%f%f}%%o BB PR B AL B S ed A Bz, BB LT
i eMMC HrfFffERR AL

R eMMC %A ks ‘?sz%‘ eMMC FFIE# 4, libubootenv ¥ Toyk TAE . BV iZIEEL /etc/fw_env.
config SCF, PAVCECERAEZNE H A EREEIR .
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CHAPTER [

Halshi%

B A ridrg PHYTEC () phyCORE-i.MX 8M Nano BSP S HFWFF LM AIAZ.OR, #ET5E] 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) .

P PHYTEC 1.MX 8M Nano BSP Sl &ifisr, LA TMEFATH 1. MX 8 BSP B,

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 Nano 5|HIEH

% 1.MX 8M Nano Soc W& Z NI M o S 1RSSR KT RENEAY [F] i i 2 Jaf 20 RO RN AT B TR 2R 8 1
A, #Z 1.MX 8M Nano 5| AZFE HI 2 15 \FME S IIRE. AETAAEVFZ AT RER S I Z A AL A,
EL TIPS, A —E B A AR AR 10 . XA 10 el odkit, A
PR AT REL B B 5

HZH NN NXP 1. MX 8M Nano 2% FMF, LAIREUH XKAFE S IS RE S I 25 5 -

10 SLAMIECE, WA (muxing) , ZAERAR 52 M. WKEhHET pinctrl-single S AR AT A
fslpins, FHUEATSI A I HCE

PAF &2 imx8mn-phyboard-polis.dts H* UART1 %4515 BIE R~ -

pinctrl uartl: uartlgrp {
fsl,pins = <
(Z:Fm)
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(B ET0)
MX8MN_IOMUXC_SAI2 RXFS UART1 DCE TX 0x00
MX8MN_IOMUXC SAI2 RXC UARTL DCE RX 0x00
MX8MN_TOMUXC SAI2 RXDO UART1 DCE RTS B 0x00
MX8MN_IOMUXC_SAI2 TXFS UART1 DCE_CTS B 0x00

b

FAFE 55— 4 MXSMN_IOMUXC SAI2. RXFS UART1 DCE TX 457 751 M (FEu 7=l d K
SAI2_RXFS)., “FAFHRE _#5r (UART1_DCE_RX) Zi%5 | IR 0. 5IBEE (A 473k
M) 52 LTSRN, G, PR ER LR SRS . U HIECE T, TR R

7.2 RS232/RS485

i.MX 8M Nano SoC #fitfxZ£ 4 4~ UART i, PHYTEC JF &AM X FARISE UART BjG., UART1
n] PAFIAE RS-485, Mitt, FZIEMI & bootmode switch (S1):

% 1: ¥ UART1 {1y RS485 il RS232 ik

Kl 1: UART1 RS485 Kl 2: UART1 RS232

7.2.1 RS232
o PANZRMTEAAR U s 28 ) 244 Fi s

Ltarget:~$ stty -a ]

o UART $ N RYECE ] A stty fird5eil. Bilin:

Ltarget:~$ stty -F /dev/ttymxc® 115200 crtscts raw -echo ]

o G E echo Al cat, WPAMNKEAMESE . 28]

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

[host:~$ cat /dev/ttyUSB2 J

FHUFT I 71237,
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7.2.2 RSA485

77N

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

AT MR, EEE linux-serial-test, XA~ T H 218 H RS485 ) IOCTL, A4 1H & EHR I -

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

A x linux-serial-test TH N HSHWELES,, H50 A 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 SCR4H5AR T afai e C ARG 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
R5485 A RS485 A

R5485 B RS485_ B
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

iEIME
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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:

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 targetl 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.

RS232 Al RS485 /Y ¥ & #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx8mn-phyboard-polis.dts?h=v5.15.71_ 2.2.2-phy3#n220

7.3 ML

phyBOARD-Polis-i. MX 8M Nano #&ft—AT-JEPAK M BT,

Jir A e DB — AN AR HER) Linux W 2855 11, A PAfE A BSD &#: F#: O3 7 4nfe. AP 40L&
systemd-networkd SFHHEREE L, AH I ECE SCOF AT DAFEF ZMRIF) /1ib/systemd/network/ HSEHRE], PA
KeAE BSP 1) meta-ampliphy/recipes-core/systemd/systemd-conf HFH,

IP Hihl W] PATE * network SCEFHPHEATICE . ethO RUERIA TP HIHEAI T RERS A -

[ethe: 192.168.3.11/24 ]

MG RE PRI A, B LUK BCE T RES 7 PN SO oDy DT SCPERIIRMRY DT, FEC PA
KM IP ORI AW IR, HAPAKR PHY gt ot b, W AEX BLRE] : https://git.phytec.de/

linux-imx/tree/arch/arm64/boot /dts/freescale/imx8mn-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n50,

7.3.1 MEEE
U-boot F4RIRIE
o HHE bootloader HHAr#; DA M 15 -

[u-boot=> printenv ipaddr serverip netmask }

o TEFFFHLBLESN IP 192.168.3.10 FlFMHERY 255.255.255.0 WTEOLR , JT AR v %k [m -
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u-boot=> printenv ipaddr serverip netmask
ipaddr=192.168.3.11

serverip=192.168.3.10
netmask=255.225.255.0

o UNSRIERTE R TR T R :

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

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

[u—boot=> saveenv ]

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

[u-boot=> setenv ip dhcp ]

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

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

—

TR, XEE M H 250 bootloader 115 H .

IS

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

[nfsroot=/home/user/nfssrc ]

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

[SEATP S
o TEIT RS ethO B RAKIMIBLE::

(target:~$ ifconfig eth@

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

o IfiHIEEE ethO [RTCE: :

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

MY 3CFF WLAN A, FATMAI R B LSR ) Sterling-LWB #F5R , %5 3£ 2.4 GHz, I H T DATE L Ffifit
X NIBAT, WX, ] WEP, WPA | WPA2 i AL (AP) B4 A KRB 25 5,
1) https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7__2.pdf
EFEE WLAN m4g

T SE B E IR A 1 T e ek

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

R =FHH:

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)

BB T :

target:~$ ip link
target:~$ ip link set up dev wlan0@

BAE ST DA T 6 1 245 -

[target:~$ iw wlan® scan | grep SSID J

A A — - B 1% P, 4428 wpa_supplicant, 2Ry WEP, WPA fil WPA2, DAESI N EE:.
SR, TR 2 SRR AN N SO /etc/wpa_supplicant.conf Hi:

country=DE

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

}

BAE T AT ST 34

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

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 (kirkstone).

7.3.3 B

Bluetooth is connected to UART2 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:

h ok 50


https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_2.pdf
https://connectivity-staging.s3.us-east-2.amazonaws.com/2019-09/CS-DS-SterlingLWB%20v7_2.pdf

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

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 DS PR SE p ity DL F . AEBOARCE R, B 2 AT I

target:~$ hcitool scan
Scanning ...
XX XX 1 XX XX XXt XX <SSID>

o] B
T AT AL

[target:~$ hciconfig hci® piscan

A AT LA

[target:~$ hciconfig hci® noscan

EE

target:~$ bluetoothctl

[bluetooth]# discoverable on

Changing discoverable on succeeded
[bluetooth]# pairable on

Changing pairable on succeeded
[bluetooth]# agent on

Agent registered

[bluetooth]# default-agent

Default agent request successful
[bluetooth]# scan on

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

ik

TR B R WOT MBS IRME B “TEBRIK: org.bluez.Error.Failed” , 22 F AN a2 E 53l
PulseAudio:

{target:~$ pulseaudio --start ]

7.4 SD/MMC |

#% 1.MX 8M Nano Z#f—MT SD A MMC R, AER linw 3 I HRBEAT . X 2L ] MR AL
THRBL A —HEGE A
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i
XA PR . IR, BT PRAE R A AR EE BRI A B E . X RES B £ K !

A SD/MMC K5, PWARRHE/dev HA B BT Rl e BEBEA T Al g /dev/mmeblkl #4545 11
1. SD/MMC R 73K RR N -

[/dev/mmcblk1p<Y> ]

<Y> fERRSS, N1 IFIRTTRG EENZBEA RO KR . 70 AT A AT T 2824 1 SO R Gt A7
#ealfl, I AT ALMRHET AT AL ], Bilan, ATDAGEA] mount Al umount fiy 4773 X HEZUHIEI 2

IV

X KB T 20K SD RESARI XK (T ") . WREATXE, WERANREER
— ARG (EIT “HAEL) . EXER T, DA /dev/mmeblkl FATARALFI . F
IRA VAR5 T K

MMC (SD -R#fl) #1119 DT B & : https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx8mn-phyboard-polis.dts?h=v5.15.71_ 2.2.2-phy3#n301

eMMC £ 01y DT [l B n] PAFE X B & #]: https://git.phytec.de/linux-imx/tree/arch /arm64 /boot /dts/
freescale/imx8mn-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3+#n309

7.5 eMMC 58

PHYTEC bl phyCORE-1.MX 8M Nano fii£s T eMMC 12t B/ F 57 4. eMMC %&£ 2
¥ (MLC) s=J2¥I0 (TLC) FARLBGAE, IFER TR ECC MBS M Al . E 1
it SD/MMC # 1 %E#:3] 1.MX 8M Nano , JF7E Linux W% H/ERABUESER, W SD . 6.

AP ORTE B JEDEC #24E (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmc/e-mmc) ., eMMC il 37 EHE F AR B 8B, B1E5 Z#89 JEDEC
eMMC FRIERRA—E % .

PHYTEC HgiffiJij JEDEC JiZ 5.0 #1 5.1 g eMMC i1

7.5.1 ¥R CSD HE2E

Wit CSD ZFA7as T AL eMMC % 25 HAm 5 B AIAC B . A KETATen RIS 2R, 2 R HI s w )
BAETFHA JEDEC Frifk.

1E Linux ] 2sfa) i, GEnl AR 27 -

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

R FH:

Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S CMD SET: 0x01]
[...]
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7.5.2 EREFHRERIE (BKOPS)

5546 NAND Flash #its, eMMC B4 &—ANFEHZE (FTL), %203 MLC 5 TLC 1)
PESIS . B TAEHREIER (ECC). X BE MIFT— e e T 55 (BIAnEERR AR ib) . X481 45
Wohh FifiiRfi (BKOPS).

BOAFOLT (WU TER), FEEBIETRSEMIT, WAL, S i KR A .

JEDEC #rifE B RAS vA4AL BHE T —Fio s, FEVLTAF-3hfil k. BKOPS., H X WL IE4IE R, EHESH
JEDEC #r#fE &7 “Background Operations” DA eMMC 3T b 254788 BKOPS_EN (27f£#: 163)
Ml BKOPS START (Z5f7%s: 164) Rk,

Fiits BKOPS _EN (Zifigs: 163) il MANUAL EN (fiZ 0) & X:
o {H0: FHAZIHFsh%E BKOPS, %5 AL 25| %0,
o fH 11 FHZFHFahfik BKOPS, Y EHAMTRAIEEN, EaA %k BKOPS,

H v3.7 ADAK, Linux WRZE LS Tl G G 8AERPLE . B F7E eMMC B4 EJF Al BKOPS_EN
(HEAfE EL R 30

JEDEC #5ifE v5.1 5L AT —HMBiiy A3 BKOPS ZhfE. ©M EHLRERS & MMk G & #fE, YRS LE N
& H3IRSI BKOPS (12 L34t BKOPS_EN (%Ffr#s: 163) #{i AUTO_EN [fiiid).

o BA BKOPS EN RECWE, T

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

sk, pln:

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

{H 0x00 %7~ BKOPS EN ##2 [, & iS5 AMEREsZFI# 0. {6 0x01 /8 BKOPS_EN #/5H,
PURFAN 2L Ja G A .

o HIIPAT A iaE 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 WE BKOPS EN fii, #if7:

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

o N TERRHTICEAROT LNZRER A 3l % BKOPS, o MRS

[target:~$ poweroff

IS
BKOPS_EN {2 — IRy, JoibkAE .

iEIME 53



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

7.5.3 TEBEA

N NG R EEEPNTAE
L XA eMMC B4 /4 K AT 35 A 2
2. MR GRS AT

IV
RERE eMMC 43X 5 DOS. MBR g GPT X ER 4 XIEE (S FEH—T7).

F—AEEG AT ARZHNE W T E 44 phyCORE-1.MX 8M Nano SoM _E#:#H) eMMC E#S . A%
TEIZATIIT B LA A — i

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

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

WEREABA A, WA mme THBFME:

target:~$ mmc --help

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

EAAEFGA TR EmS CMD23 Hhi Bl & {7 Reliable Write Request parameter (FJ3EE AiG:KS%8) ({if
31). HWEMA v3.0 2, SCHRS (FlU extd B HE) FAH PSRN HEEF (W0 fdisk iy X ) 2l
WA HZ TSR, 78 Linux WZJEARE S, Blldicd REQ_META #HTAbH.

g5k (R data=journal /Y extd SUUFRGAEWTHTE L T 2 L4 . SRS A W] DATEWTHE S 1K
PR GE, (FEWHE RTINS AREIR T RES B ERFPIEOLT, Hn] AR S RS IEF RS, N T
RN RE PP SCPFRY IR R DRAT IV AR BT R G pRAK fdatasyne B fsyne,

7.5.4 FEE extd RITHRFRIK/

TEFF SD REHREHA eMMC i}, extd SUIFRGE RBEA Y eF] eMMC KRR . W LA parted K4 iR
R XARGIE TR, i eMMC, SD REHE .

o RECYHTB R RN
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[target:~$ parted /dev/mmcblk2 print

o FHanE:

(Modelz MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

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

.

o (] parted F53CPF R G KRR A I 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

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

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

o FFSCHERGEREEN B KK

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

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

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

L

FESCAE R GEHE BN ] ASE IR . HEB AT LA SD RE3iM, SRIGH1E eMMC 23 ORI T SR
GRS

7.5.5 BHts SLC #EX

eMMC & MLC o TLC ef7#%0E. 5 NAND Flash #{# g SLC Ak, MLC 8% TLC fE A&
RAEDLT , TSR ELA R

AR E R SRS AR A, WA SLC #ixek SLC X, XA R THsREN:, %8
HAE JEDEC b A Fritlid, w DAXT R A — AL X IR B . JEDEC AR o i i Bsi: Je 14 i) SE P4
TAPRIE, X e 7 R A TEE . XPT3E0E (Micron) th f, $E5RJEMERE S Tl 50, (B4R A mmk .
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i
TEiks bR R E MR, A B S k.

PATR RS 1 0] J 3 i e 1
o IR PAT i 3RH eMMC B )24 IR/

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

(GESLVEE

BYT;
{/dev/mmcblkz:63652757504B:sd/mmc:512:512:unknown:MMC S0J58X:;

WRTIL, RS IIA R 63652757504 F35 = 60704 MiB,
o TRHUS M SLC # SR BN, TR

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

fian:

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 R/ 3719168 KiB = 3632 MiB,
o HUfE, BRTDAHE AL v MR B E e, pilhn 3719168 KiB:

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

(SERIREE

Done setting ENH USR area on /dev/mmcblk2

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk2 SUCCESS

Device power cycle needed for settings to take effect.

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

o NTHIRFBCECAER, HXHRS:

[target:~$ poweroff

FHAT BT IR A B R A IR .
« Y, #i# ENH_SIZE MULT fyff, ‘©41%2 3719168 KiB:

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

KAVAZEEEI

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

(BT )
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(#_ETT)

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

.

o WJE, RARAHR/N:

-

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

BYT;

/dev/mmcblk2:31742492672B:sd/mmc:512:512:unknown:MMC SQJ58X: ;
.

7.5.6 ERIEE

AR IR e MMC ¥ 45, MRS EER. eMMC BRI EBIKZER MLC 5 TLC, 33
RBRRCA ] 37 W BB =k, HRgaicn=.

o SD REBIEHIT:

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

I —-secure HifRAFSTE eMMC BRI R A 2% . -f (3RiH]) WEIERHIES, 24 eMMC ix
WA R 23 X I T A - e

N2
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync J

TSRS ERNITAFER, HXar S AT &R B9, H LR 2 KA e !

7.5.7 eMMC Boot 99X
eMMC 55 A E AAE 401X 0 User 43X, bootl 43X, boot2 43X Fl rpmb 431X,

User 4 XHE JEDEC #rifEhFr - H F 8 X, 2 E A5 K. 45X bootl Fl boot2 W] LA T 11K
bootloader, 7 HHE W&, i.MX 8M Nano fifi W4 XN #; bootloader H eMMC 45115 | S B 6 . 43
X rpmb @ —/NrIX, HRgE 2 F AL .

Besh, User 43 XATPASF R PUAS B & SO — R4 X . XF I RER AR TEA SCIH I i IS . A X2
fFE., W& JEDEC fRifEss 7.2 2 RKATHL,

TS
AEfs eMMC 2p X5 DOS. MBR 5 GPT 73X £ 7 KIRE -

i) PHYTEC BSP ¥ A il eMMC % & W& 4 X g, U-Boot #ibe5E 2 i P74 K IF 4R B .
U-Boot FE#EAE U-Boot 2 J5IEE NI E . ] MBR 4r X FB B X, —4N 2 FAT32 584X,
T extd RXHRGE DK BT U-Boot Ml U-Boot 1% Jii. FAT32 5|54 XA & PR &%
o

i eMMC 1, B PAFIH & JHRY boot 43 X 445 #74i# bootloader. U-Boot FRBEAT IR T 55— 4> K 2 il

MR P AT AT ) kA5 bootloader, "Nfiig— A~/ fBil, {878 WIAKF bootloader g5 24~
boot 73 XY —A>, il ;A ) i - DI S Sl s .
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7.5.8 BEAFZEH S
T LiBAT

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

BUATEOLT, bootl Hil boot2 43X J& Rk . BMM P HEANENT, EAHE sysfs HEEH] force_ro.
FLF-F¥% bootloader 5 A eMMC boot 43X, 5S4

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

¥ bootloader 5 A eMMC boot 43[X:

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

T2 i.MX 8M Nano SoC [ &

SoC User X fmTEZE Boot X EEE eMMC E& bootloader 3z &
iMX 8M Nano 32 kiB 0 kiB /dev/mmeblk2  imx-boot

ZJEMEH mme THM a8 misc &G 550 X
(%FFboot0’) :

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

(3FFbootl’):

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

BEEHI M eMMC boot 73+ XJ53l, HFEHAPL NS :

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

R[5 User 73X 530

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

7.5.9 JFEE extd RILHRFERIK/
fdisk AJLAFISRY EARSCIERGE . X ABI 7@ ) AL A, Hoan eMMC, SD Rulifififi.
o BRPCYRTBLA R/

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

o Fhiane:

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
(BFI)
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.

-

(B2 1TT)

/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
T fdisk MR G AR A T B A8 B i 43 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
Partition number (1-4): 2
Command (m for help): p
Disk /dev/mmcblk2: 7264 MB, 7616856064 bytes, 14876672 sectors
116224 cylinders, 4 heads, 32 sectors/track
Units: sectors of 1 * 512 = 512 bytes
Device Boot StartCHS EndCHS StartLBA EndLBA Sectors Size Id Type
/dev/mmcblk2pl * 128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)
Command (m for help): n
Partition type

p primary partition (1-4)

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
.
hiElIhx 59




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

A PAESCPE R GBI B UOUE RGN X — M EL RN/ PR Bt HEB R PAN SD RJE3h, &
JatE eMMOC 73 RAR BRI H S RE AN Buoh, AR T, PAERBORT I X .

7.6 SPI Eig&

i.MX 8M Nano #2434 —4 FlexSPI fil—/~ ECSPI IP #%, FlexSPI :#l3% # W4 SPI #@is, I
LA TERE 4 AR B ST PR O /DY O\ B e (1/2/4/8 KBHRL) S
ECSPI il #% 3 #F 3 4~ SPI #:10, A ARG — A% H CS (chip select) 5I#l. |+ CS tnli@st
GPIO sZ¥, A1~ % A _E AR R

7.6.1 SPI NOR IEE

phyCORE-.MX 8M Nano fii$4 —4 QSPI NOR Flash, % Flash #4%%] i MX 8M Nano {4 FlexSPT #%
M. QSPLNOR Flash il I Figh. # K5 AR R RAT AL, 5 W AR, @F SPI
NOR Flash % lﬁJﬁ B, PIRALATA7fif bootloader. BUAREULT, WA, BEAMAMRSCIFRGKA eMMC,

bootloader FI¥iflit EEPROM $ciiill it #5424 T SPI Flash UMY 4% SPT Flash, JUIFE 22301 6]
FE ) overlay, @il Ay 445 SPI Flash 5477 5. Q0R %A vl H Y EEPROM B, SPINOR
Flash w,mhﬁﬁ‘@})ﬁﬂi HRBEZER, HSHRER overlay #4).

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

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

Xgg—E LT bootloader ¥ %QE, A PAEIZA TS . A Linux J 28], AT PAE S /dev/mtd <N>
WA ViIE NOR Flash 43X, Hr <N> 2 52951 NOR Flash 43 DAHKHER) MTD &85 . Z4RFN45
XAIER MTD 4 9's, WEH s Bisty:

root@phyboard-polis-imx8mn-2:~$ 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

(8 R 70)
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Eraseblock size:
Amount of eraseblocks:

Eraseblock size:
Amount of eraseblocks:

65536 bytes, 64.0 KiB
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

65536 bytes, 64.0 KiB
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

(F E30)
mtd2
Name: env_redund
Type: nor

EHH T A MTD B S HR R 20 XA FR . NAFT A DTS iy SPT 47 mi A E L. SPT Y Al
PRSI SPT MM P BAs, FEXM DL T HA47 SPI NOR Flash.

B SPT 3295 R SCnT PATESX HLARF) -

https://git.phytec.de/linux-imx /tree/arch /arm64 /boot /dts/freescale /imx8mn-phycore-som.dtsi?h=v5.15.

71_2.2.2-phy3#n78

7.7 GPIOs

phyBOARD-Polis HA—H L[ THT GPIO K5, X5 | HEEERS] . MX 8M Nano 5|, &M
2 GPIO, ‘ETW PAEEAE Linux Jij P2 pf . AFEERFH GPIO 41410 5 4~ GPIO 41 (GPIO1 -
GPIO5), A4S 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 ixX Lk
PR 1i.MX 8M Nano GPIO 41 GPIO1 —GPIO5 1 sysfs FIR.

GPIO #itRiHk GPIO<X> <Y> (filfn: GPIO5 _07)., <X> #F7x GPIO Bank, M 1314 5, i <Y>
Fni% Bank NI GPIO. <Y> M 0 i1%%#] 31 (44 bank £ 32 4~ GPIO).

HMHZT, Linux NGB ECR M R G A I GPIO, T IEREF Y AR

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

M PSR GPIO Ffi ] libgpiod, B4Rt T — M THE, MTF5 Linux GPIO FAFR&ITRE.
PATR 2 — 28 TR AR 11

o KL EAY gpiochips:

target:~$ gpiodetect

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

(32 lines)
(32 lines)
(32 lines)
(32 lines)
(32 lines)

o B/RKT gpiochips EELIEE, BIFENIWAFR. consumer, J7H . (GRS HIFI flag:
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[target:~$ gpioinfo -c gpiochip@

o L GPIO [fH (BlinAk gpiochip0 Yy GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

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

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

o gpioset [ BN SCA RN T A REAY TSI :

-
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 '1' or '0', or equivalently 'active'/'inactive' or 'on'/'off'.

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

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode
Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')
-h, --help display this help and exit
-1, --active-low treat the line as active low
-p, --hold-period <period>
the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique

-t, --toggle <period>[,period]...
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', 'gpiochip@', and '/dev/gpiochip®' all refer to the same chip.

Periods:
Periods are taken as milliseconds unless units are specified. e.g. 10Ous.
Supported units are 's', 'ms', and 'us'.

*Note*

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

(ZF )
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(#: 110)
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.

o

L GPIO M TFHpsRIIfE. MM GPIO ZHi, W& % AR T iR B s AT, AR fR % 1O
RPCHABLIEE (5 -

7.7.1 & sysfs ifja] GPIO

fige [
Wit sysfs i GPIO E2&ad it T, FfTZE A libgpiod.

B PSR sysfs 1517 GPIO. HA F3h7E WA%EC E 5 f CONFIG_GPIO_SYSFS )5 A4 RESCHF. %2
Z£ menuconfig H1{#i CONFIG _GPIO SYSFS HJ UL, WAJM 1 4E /5 T CONFIG EXPERT .

BT DAKF I IS N 2] 25 7E Linux NAZJEMAS arch/arm64/configs/ Hg A HY defconfig Hro fil4n, &
f1EF NXP i) BSP 4, X4~ defconfig W] PASE imx8 phytec distro.config

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

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

AR imx8mn-phyboard-polis.dts H1—28 GPIO 5| JHIp 4 & i -

pinctrl leds: ledslgrp {
fsl,pins = <

MX8MN_IOMUXC GPIO1 I001 GPIO1 I01 0x16
MX8MN_IOMUXC GPIO1 I014 GPIO1 I014 0x16
MX8MN_IOMUXC_GPIO1 I015 GPIO1 I015 0x16
>;
I}3
7.8 LED ¥T

WRA LT LED 47343 GPIO 458, &nT A FrEr) LED SRS FEFF8: D eAi], A 2 A i
i GPIO #1101 (& W GPIO #4)) « ARl /sys/class/leds/ i AJ& /sys/class/gpio/ Fifja) EA].
LED Wy KA BT AM max_brightness SCHEHL. brightness SCHAEHE LED 1955 B (BUETEEIM 0 3|
max_ brightness). KZ% LED {4 PR SRR, FTAMERTE ES0 I ils S5,

N AR R BT
FOREUITA R LED, dEHIA

target:~$ 1s /sys/class/leds
led-1@ led-2@ led-3@ mmcl::@ mmc2::@
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X LED JTE45HE AR mme, ZREFLOBRIZLEAR emme, EAIHTE phyBOARD-Polis F.
777 LED 4T:

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

GPIO Tt B /5% 25 A e B T PAZE X B #k 3 https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/
freescale/imx8mn-phyboard-polis.dts?h=v5.15.71_ 2.2.2-phy3#n45

7.9 12C 2%k

1% LMX 8M Nano 04 %% 1 S H-udistig °C B, PHYTEC Bt T2 RN 120 g, ikt
Y B 1 MX 8M Nano 1) BC B, A7k T3 A phyBOARD-Polis R4 12C B4 HA
P B B4 (DT) 27,

i2c AR S & — S0, BB, T 3RCE SR, PARS 5, A4 scl-gpios I
sda-gpios, XEEIE M T R RIKIE a5 5 1 I &

I2C1 B2y DT il 'E (640 imx8mn-phycore-som.dtsi): https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mn-phycore-som.dtsi?h=v5.15.71_2.2.2-phy3#n106

12C3 4k DT E & (filin imx8mn-phyboard-polis.dts): https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mn-phyboard-polis.dts?h=v5.15.71_ 2.2.2-phy3#n196

7.10 EEPROM

7£ phyCORE-i. MX8MN |0 T —4 i2¢ #1119 EEPROM 7. ©A W AN, 3 EEPROM 23]a] (M44k:
12C-0 Hbhik: 0x51) A PAGE T Linux H17Y sysfs 82 03518 . 32 EEPROM §#T 256 F4#1 ID T (44 12C-0
Hodik: 0x59) FFHUAGI, AulEik. Hik, ID TORGEE sysfs #5078 weff B 25 1A 8- S B0 8 ) .

ik
AR EER T AR Y EEPROM 25 [0, 3R AR FATH S35 AT BL !

7.10.1 phyCORE-i.MX8MN _t#y 12C EEPROM

o

EEPROM ID T (f44k: 12C-0 Hifik: 0x59) FIiE# EEPROM XIsfRT 256 7T (fa4k: 12C-0 H
hk: 0x51) ANAHHERREIE M. XCRFZI bootloader 4T k. A1 REJCL¥EIEHS 5.

phyCORE-i.MX8MN SoM | 12C EEPROM %3] 12C-0 24 2kiy 12C Huhl 0x51, W] DA B AL IR 53
TG HAE:

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

FHEFOT AT/ H#EFT B EEPROM AURT 1024 45, AT
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[target:~$ dd if=/sys/class/i2c-dev/i2c-0/device/0-0051/eeprom bs=1 count=1024 | od -X

T EE T 4KiB ) EEPROM (M4%: 12C-0 Hbhl: 0x51), F{£5 EEPROM %, 56

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

7.10.2 EEPROM SoM #&illl

1 phyCORE-i.MX8MN | fif &) 12C EEPROM HA—ANA[il it 12C #uhk 0x59 & i2¢0 | F-hkfsts7. ID
TUE, PAK—Aldsd 120 #ihk 0x51 £F i2¢0 ES-hkAgE# X, PHYTEC i XA 32 T35 il kds X 4,
KAFEXT SoM W5 E, s PCB MUAFIACE -

TEJE B Ry B it e EEPROM dls. & T #E#% 1L 6619 DDR RAM WL, 5 {45 RT DA 1A 1A 69
bootloader SRR STFRFA K RAM K/, I B 8 IER K DTS overlay.

i EEPROM ID 0T [ 2080 Al E 55 DI B i 256 >4 M %, bootloader #2745 [miR %] phyCORE-
i MX8MN Kit RAM %%, B 1GiB RAM,

o

EEPROM ID T (ia4k: 12C-0 Hiht: 0x59) FliF# EEPROM KIgpywi 256 A~F4 (Ma4k: 12C-0 Hi
bk 0x51) RATPHEREIE M. XM bootloader 4T k. HF R REJCYEIEH S 2.

(] APT BITHR 2 Bt s Ube 5 A% D AR AE U R sh B Ba T B A BRI (5 6

DT FoR, FlanfE phyCORE-1.MX 8M Nano {4 imx8mn-phycore-som.dtsi #, A ATEFATH) PHYTEC git
3k F]: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale /imx8mn-phycore-som.dtsi?
h=v5.15.71_2.2.2-phy3#n259

7.11 RTC

RTC DAL /dev/rtex §ii). 1T PHYTEC fuliiif 24 RTC, WLATEESA ZA RTC e 3cft.
o BHRF| RTC B FR, AIPAE DA R 7 s U sysfs 26 -

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

o B, fRrFFEE]

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

IS

BOA B SER e (RTC), A3EIE I2C #:01) RTC. WIRAFAEB AR /aliases 45 H , Linux 2HRHE
XL H A RTC #%4% 1D,

AN ) AT DAL hwelock THAN date iy BT #2278 H AR B3R 241 H YA A -

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

S H a2 Sk HIAIRE ). H W A9 PALA N A BCE Al "YYYY-MM-DD hh:mmuss (+[-)hh:mm”:
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target:~$ date -s "2022-03-02 11:15:00 +0100"
Wed Mar 2 10:15:00 UTC 2022

ik
BRI (FERRBIHA +0100) ATRESA BRI

i1 date iy IF RS BRSERI S (RTC) Ay EAH Y, FUCaRILATE S i, X ESF2WE
7. WHA RTC, WAITHEMA hwclock xS HH] hwelock THIFLFTHY HIIAIITR] GEd date A4
#) HA RTC, REEFIFARAMGEE S ZRC MM RTC k-

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

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

LIS IA (RTC) BCE ARG RIFH 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

7.11.1 RTC mfifig alarm

FTPAMSERF IS (RTC) At I AM I R 58 . %5601 Unix Z05CHER], BIH 1970 481 4 1 H UTC
FRARIIFIEL . BAEMHGE R RAMOIRESGRY 4 2SR5, A

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

ik
‘ WIRIELEE alarm B [RLREGR_E# AR —008h, N alarm DIEEASZHFAD. |

7.11.2 RTC 8%
L (RTC) HAA—Le3hfE, mRAEL hwelock T H P TEEUAIR & -
o FRATATPAM L PAR KA RTC SCFrishfe:

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

RXAMELR & SAE NPT T 9, AR E SO

#define RTC_FEATURE_ALARM 0
#define RTC_FEATURE_ALARM RES MINUTE 1

(B
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(B ET0)
#define RTC_FEATURE NEED WEEK DAY
#define RTC_FEATURE ALARM RES 2S
#define RTC_FEATURE UPDATE INTERRUPT
#define RTC_FEATURE_CORRECTION
#define RTC_FEATURE BACKUP SWITCH MODE
#define RTC_FEATURE ALARM WAKEUP ONLY
#define RTC_FEATURE CNT

0 NO U WN

o FRATAIAME I A R R AEE RTC BSM (Backup Switchover Mode £5{3j#uti=;) :

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

L

BATRT AL AT ik & RTC BSM:

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

BSM i fy5E LN

(#define RTC_BSM _DISABLED
#define RTC_BSM DIRECT
#define RTC BSM LEVEL
#define RTC_BSM_STANDBY

w N = o

TS

REMZRF BSM B E Sy DSM 5 LSM,  PAEAERT R IEA T I, RTC Al AYIHeE] & A LI
W #A RV-3028 RTC () Datasheet, PAT/# LSM (R-F-UJHufsisl) Al DSM (EHEDHAR) X
PN E S AR

I2C RTC ® & & MW F /~: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx8mn-phycore-som.dtsi?h=v5.15.71_ 2.2.2-phy3#n267

7.12 USB xi=#zE

i.MX 8M Nano SoC ] USB F1fil#s i AR Z 1 P AR HE AL T — PR A i e e i 52, s e flt—
FRERAE LT, i USB 38 Z (A2 ik / i 2k EE T 15 5 480 Mbps (75738 HS’)

% i.MX 8M Nano SoC HA—E N OTG £z USB il #% [P, Zdi ] Micro USB / OTG 311,
IR S1 W5 5 (AR E IS .

BSP R KA E (i) R, Hihs USB A A4 ISR o0 R T 7 PIAZ IC & S
Mo BT udev, Frf ERNIFHBSASRGME 1 ID, H-APAE /dev/disk/by-id FikF]. X4 ID A]
PATE setc/fstab F T AT 7 SCHEECA ] A USB 7 il &

7.13 USB OTG

KZ% PHYTEC #iffft USB OTG #:11. USB OTG i 11 & Hsh{EN USB #4545 USB EHLTAE. #ixk
Bk 785 USB OTG ST USB fifF. #lin, W44 USB KA i &1E#S] USB OTG M,
AR RN N /dev/sda o
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7.13.1 {£4 USB &&

KT RFFRMAE R USB 45 #E#:5] USB 4L (Flin PC) , #EF5ZACEAM N USB gadget. il USB
configfs, A PAE X USB gadget IS EUMTIEE. BSP 514 kernel module 1) USB configfs 37 .

[target:~$ modprobe libcomposite ]

Bil¥-:
o B, EXSH, N USB Vendor fil product ID, I h3iE (0x409) #E(H 7 4FH:

77N

N ENE], TEE X A AR A T AT EAN]

cd /sys/kernel/config/usb_gadget/

mkdir gl

cd gl/

echo "Ox1ld6b" > idVendor

echo "0x0104" > idProduct

mkdir strings/0x409

echo "0123456789" > strings/0x409/serialnumber
echo "Foo Inc." > strings/0x409/manufacturer
echo "Bar Gadget" > strings/0x409/product

o HTOR, NRERTFE gadget BIE—3CF:

[target:~$ dd if=/dev/zero of=/tmp/file.img bs=1M count=64 ]

o BUENRI] DABTHARAR LA A 2D E -

cd /sys/kernel/config/usb_gadget/gl

mkdir functions/acm.GSO

mkdir functions/ecm.usb0

mkdir functions/mass_storage.0

echo /tmp/file.img > functions/mass storage.0/lun.0/file

o acm: HRTIE gadget, I /dev/ttyGse [HRFTHE
o ecm: PAKM gadget, GJEPAKMEED, B0 usbo

o mass_storage: FALA]MRALBH AL USB KA RAFMHI & —HE, XHRFHARERAFMHAEITIX, HEX
PRI

o KFESCHITIRESE B -

cd /sys/kernel/config/usb gadget/gl

mkdir configs/c.1

mkdir configs/c.1/strings/0x409

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

1n -s functions/ecm.usb0 configs/c.1l/

1n -s functions/mass storage.0® configs/c.1l/

o Hh, BHPAT A4 /A3 USB gadget:
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target:~$ cd /sys/kernel/config/usb gadget/gl
target:~$ ls /sys/class/udc/

ci hdrc.0

target:~$ echo "ci hdrc.0" >UDC

WY R G £ USB Reérsk OTC U1, BT DURHERAGI 1 15182 USB A% (UDC).
o BEIk USB gadget FEMRMASE T HIITIRE, WGT:

{target:~$ echo "" > /sys/kernel/config/usb_gadget/gl/UDC ]

. &1 https://git.phytec.de/linux-imx/tree/
arch/arm64/boot /dts/freescale /imx8mn-phyboard-polis.dts?h=v5.15.71_2.2.2-phy3#n264

7.14 CAN FD

phyBOARD-Polis S5 Hi4~ flexCAN 11, 3¢#F CAN FD. X835 11 % #F Linux #7ifE CAN fEZL, Z%HE
RN AE Linux MEZEZ Fo MAIXMHESR, CAN £ 0 RIAHE @R Linux M43, [FRH A& —L
CAN B RIMHNThEE . 245 B ] DAYE Linux P SCRYH 33 0 https://www.kernel.org/doc/html/latest/

networking/can.html

P

phyBOARD-Polis HA4 i3 SPI #4#95hf CAN FD B MCP2518FD. i/l T SPI, Bl
T CAN FD Hycii 4 L.

P
7f phyBOARD-Polis-i. MX8MN |+, nEaE%, AIRAET S5 8k ON k)& f i H .

. ’[jiiﬁﬁ

[target:~$ ip link ]

BEEOIRS. W CAN #0874 can0 Fl canl,
o FAREUA X can0 M5 E., BIANHERRAGE R B, WA

[target:~$ ip -d -s link show can@® ]

can0 B@{nlm+Tﬁﬂ1:EEZr

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,,

(85 R 70)
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(B D)
—1 gso max size 65536 gso max segs 65535
RX: bytes packets errors dropped overrun mcast

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

i A —HARES L, XS HAE 1T DARMEE T, IR AR 2800 T CAN #OUZMIER (Blan
MAC #uht). PAN S8 EH HREE:

can0 BEOZR
NOARP CAN JL¥EMH ARP #ipisl
MTU I RAGHHTC

RX packets 2 HHE B 4=
TX packets — KIEPEH LR
RX bytes E2 3 (L
TX bytes RIBFTEL
erTors... MEEHRGITHE R

CAN Jip B 2AE systemd BB {4 /1ib/systemd/network/can®.network 5851 N T Ha ks e (4,
AR | IHAE BSP I RS Y . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can0.network PIEIE, HFEHRIFE MRS .

[Match]
Name=can0

[Can]
BitRate=500000

HRRR T AT, Bln, BENRIGIRE (flexible bitrate) :

target:~$ ip link set can0@ down
target:~$ ip link set can® txqueuelen 10 up type can bitrate 500000 sample-point 0.75 dbitrate 4000000,
—dsample-point 0.8 fd on

AT PAE ] cansend K6 7H B, S candump #EUH B :

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

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

[target:~$ cangen J

cansend --help Fll candump --help H&{It T &L mi Al HIVE RIS Bh (5 E

e

mcp2518fd SPI ] CAN FD H 3 H5M 125kB/s FFUGRERRA . AT DARERE I AR, (HATRETLIAIER
THE,

imx8mn-phyboard-polis.dts & £# CAN Bl #E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /
dts/freescale/imx8mn-phyboard-polis.dts?Th=v5.15.71_ 2.2.2-phy3#n125
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7.15 HFEE

7.15.1 CPU 080/

i.MX 8M Nano SoC i) CPU FER B P M i . XN TAEATEE CPU Ak REm 54 ).
PR F YR <SSR EABIREE” (DVFS). i.MX 8M Nano BSP 37ff DVFS Jjfg. Linux [
Bt T—4> DVFS HE2, At CPU LB R/ Nl R — MG BUHGEITH) governor., HRAEHH
MR LMX 8BS, TR LM [ AR

IS

A DVFS R4 CPU BODR M TR ICE, H—4 CPU RLHBIRE L P AN CPU
Lo WL, B CPU UL MR DVES &, S 0r 5 DVES B = A RTRER .

o ZORBUEHEINE, A

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

Bil4n i.MX 8MPlus CPU, ik 1.6 GHz, &5 :

[1200000 1600000

o BEAWRYHTAIRA -

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

governor ZAHRE 1119 F B B SRk iR iy — .
o AT governor, ML frd

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

LR

[conservative ondemand userspace powersave performance schedutil

« conservative governor 55 ondemand governor JEFALL. H2BHITNE AR, B4 H (RS
CPU i, MARTE CPU A ATA T ik [F) sk 3] e I S

« ondemand (FRIA) MHIYUHI RS FRLEA AERY CPU B Z MY, 24 RE BB RHE (I,
ERAPER CPU LR,

« powersave IRZPEEERRAY CPU L.
 performance IFABEFH K CPU ZOHR,

« userspace fL¥FLA root BHiEATHY M U EUN PSRRI UCERESUR (B0, ¥E 1600000) .
A

o HAEIMEIAY governor, THHIA:

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

N EN SR

[ondemand

o PJHLE]H—> governor (&, userspace) W] PAMEIT DA R 5 :
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[target:~$ echo userspace > /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]

o BUEARATABCEAIAR -

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

A K governor EIEANE L, HZ M Linux WAZMAE PR Linux WAZSCRY, B&42K Documentation/
admin-guide/pm/cpufreq.rst .
7.15.2 CPU &L &EH

% 1.MX 8M Nano SoC its i B[ AF Z A HZZ L. N, % i.MX 8M Nano HA 4 4~ ARM #.», 1]
PATEIZA T I B0 JE 1T 5 A

o WERAGTIATHBZL, HiTT:

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

o KRR, Bilhn:

{cpuo cpul cpu2 cpu3 cpufreq
[...]

RGP . BT R, RGE R I o] R OERRR T, DADCA R
o BRI, W

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

TENERIN, BREE:

[[ 110.505012] psci: CPU3 killed ]

PAERZ D E RAPRIR, I HZ b EAZHME PR .
o BERTLAGEH] top fiy A H I LAIHERE A AR G -

[target:~$ htop J

o WEHHMZL, W

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

7.15.3 i E RAM
phyCORE-1. MX8MN SZHFEA P HGEAIRIZ . 1] AGE AR e i /WS nT PAsd A AR T XS 3

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

SO AT G, etT

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

7.16.1 U-Boot

Z A U-Boot il BEF I ANEBAE . BlAE, U-Boot S TR XHLINEE, PABS IRAEFBhid AR il 1o 34
RAUK AR LS N AZ R — 2.

i T A B R R Bl H A R i

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

7.16.2 W%
Linux WAZEM T HETIIRE, GBS HEIE r (SoC) MEE, Bk CPU Sl il KU, 3 0 H Al g ) A% 7 el
DINEE, HAERIMIE LT XM RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt) .

AFTEIA T UNAAE 1.MX 8M Nano SoC ~F-& B HE BN APL, 1 MX 8 HAZ T SoC Ay N EIR L%

o UL AT ADAZE 4% QBN BT SE AL :

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

o BN, VRIFFFE:

[49000 J

imx_thermal WAZBKSITENF 7P A o X Lefil e iR CPU BUS R A B ] . R0 Tolk i
AR -

Bl Tl
#igh (&) 85°C  95°C
JeE (26HL)  90°C 100°C

(T EB NZ sysfs XJe /sys/class/thermal/thermal zone0/)

PRI AZE AV PO Y X S e SR M i (I St 204 it . P9 AZ R R AR (R thermal governor)
fFE5: Step Wise, Fair Share, Bang Bang #1 Userspace, BSP H{ii il i BRIASFEIE &2 Step Wise, IR sysfs
A temp H1) SoC REAEE T trip_point_0 , W CPU SR E ik CPU K. 24 SoC i B #|
trip_point_0 PNFET, BRI .

ik
‘ M T BN TR RRRESFHA) CPU, [Nt A& s SCBrfE T SRS B[] o |

7.16.3 GPIO R

ik
Only GPIO fan supported.

—/~ GPIO il iy R W] PATE 23] phyBOARD-Polis-i. MX 8M Nano, 1% SoC 48— NE L RIS | %5 R
PR T RIICRIETT . RRICYEIE A AR T il . FRATT6 A Imsensors Al hwmon SESZIX— 55 . Imsensors
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SESIBEURE , AR AT C E Y BE S S XU . % phyBOARD-Polis-i. MX 8M Nano, X4~ E{E 2
60°C.,

TCE ] ATERC B S A T IE

[/etc/fancontrol J

WU PEHIFE IR BN i systemd Jz55 fE3h. W] PAEL A R A e

[target:~$ systemctl disable fancontrol ]

7.17 &i'l%9

PHYTEC i.MX 8M Nano BIBRAL & —AEIEE 1, 24 RGEHE R BB EEIT 2. &1 1/7E U-Boot 1
OSSN, HRE 60 Fbo Hit, RMEERM AR RS R T, BIIMRE LI RET. Linux AZEK
P EHE T, HRREATEE . ARHEREA T systemd f& Linux HECEARTIM, PABEGR AR
SRR A E R B O

7.17.1 Systemd thiyE 19K H
Systemd MRAS 183 FFUA S HFREEE T 14 .
o THMABIIME, FFEEN S HETDUORACE /ete/systend/ HEY U system.conf S

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

Runtime WatchdogSec 5 3L T T VRIRAIIF, 1] Shutdown WatchdogSec 5 X, T 345 TR 1.
5% systemd FREAEAT VREZEAIER, W7 http://Opointer.de/blog/ projectswatchdog html, 5
HORHET R, SHIETT

[target:~$ systemctl daemon-reload J

7.18 Fr E—RM4oI%miziHl2: (OCOTP_CTRL) - eFuse

% 1.MX 8M Nano $#{ft—kMEnT 4k fuse, FTAEGEGEE, Bl MAC Hihk. JEahEcE Mk A8 E (78
i.MX 8M Nano reference manual RN “H I OTP # g (OCOTP_CTRL)”). PARFIFEfH i.MX 8M
Nano reference manual, {3 OCOTP_CTRL thf)—2G H257Ees (EHhlk A 0x30350000) :

AFR Bank & W HE®BEH #HiR
0x30350000
OCOTP_MAC AT 9 0  0x640 f14 ENETO0 MAC Huhl 9% 32 fi7
OCOTP_MAC AT 9 1 0x650 f14 ENETO MAC #iik %5 16 i f1 ENET1
MAC Hihk1E& 16 {7
OCOTP_MAC_ AI 9 2 0x660 f14r ENET1 MAC Huihtpes 32 1

X OCOTP_CTRL 1y fuse 52 HL & 2 (8] 1 56 B 5 LA TEL LSS, #5257 1.MX 8M Nano Security
Reference Manual 1) Fuse Map” #%)-
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7.18.1 7£ uBoot thiEEH fuse BY{E

45T AP P AEL G shadow 2F{PRREERR fuse 27770, SVTFEMAFHLAL, THOIRIA T Asti5E:
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0

7.18.2 7 Linux fhiEH fuse {H

i) Linux ) fuse 925, NXP #2447 NVMEM_IMX_OCOTP #ide. Frh NAEBLUTY shadow 2717
R fuse NZAATPAIEAT sysfs 1517) -

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