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i.MX 8M Mini BSP F#}
SRS AR i.MX 8M Mini BSP FJif
SR BSP Fi}

Yocto
KAt H 2023,/05/25
T30k i.MX 8M Mini BSP T

TRER T SATNEHAR BSP:

Compatible BSPs BSP £7Z#l BSP £#fHHES BSP IRKE
BSP-Yocto-NXP-i. MXSMM-PD22.1.1 /NeE#H 2023/05/23 i)

AFWHE A BSP Wiy . ik s, H-fid il phy CORE-1.MX8M Mini Kit FJf#{F
Bl AT WA IE HIENZ . u-boot Fifg. ATHHIEFHFEAE PClinux #4ERS) EHATH)

R

ik

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

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

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

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

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

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

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

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

B 7 SE AR E T RIS RS 2 Ah, PHYTEC 3 KF$ A7 28 B 3E 0. B 35 I R R B0 . 3k 4 S0 A
AR A S B GEAT SR PSR A R 2 SORYER AT ATE R AT] ™ it 1Y https://www.phytec.de/produkte/

system-on-modules/phycore-imx-8m-mini/nano/#downloads H#£F|,
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CHAPTER 1

SZEFRITE S

4 1.MX 8M Mini SoC 8 i.MX 8M Nano SoC [ phyBOARD-Polis,

FEFRATM T F, GaPAEEHE AT BSP lids BSP-Yocto-NXP-i. MXSMM-PD22.1.1 {5 Machine }%
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 . H82, B2 EREFRE R Frit ) 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

iZ phyCORE-i.MX8M Mini Kit f&ekE5i1 SD K. B phytec-qtbdemo-image , W] DA
EEZE . BN, BiE eMMC (UGS T U-boot. ZAPAM PHYTEC |k %54 SKEUITH
VEACRS . AFERRRE T WRF BSP Giigbesk®] SD KA KA s A AR -

2.1 TEEE

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

T R S5 AR WIC SO

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/BSP-Yocto-NXP-i.MX8MM-PD22.1.1/
—1images/ampliphy-vendor-xwayland/phyboard-polis-imx8mm-5/phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic

2.2 BWEBA SD F

i

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

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

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

L THRBUERI B SR, ERBRER SD R

[host$ 1sblk

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

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

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

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

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

o HIEPANX, Hln:

[host$ sudo umount /dev/sdel ]

o TEHEIA 2 XIG, EATLARIEE SD REzh::

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

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

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

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

[host$ sudo apt install bmap-tools ]

I PA R A WIC Bifghe 5% SD £

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

e

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

2.3 HXRB5h
o FEM SD KB, bootmode switch (S1) TR E NN N ALE:

FrisfER 6
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# 1 EshgisE

& 1: Mini

« A SDF
o (/i micro USB LI AR (X50) ik USB LA LR K
o WITRMGEE
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CHAPTER 3

mi¥ BSP

This section will guide you through the general build process of the i.MX 8M Mini BSP using Yocto and the
phyLinux script. For more information about our meta-layer or Yocto in general visit: 1L-813e.A13 Yocto
Reference Manual (hardknott).

3.1 EXiRE

If you have never created a Phytec BSP with Yocto on your computer, you should take a closer look at the
chapter BSP Workspace Installation in the L-813e.A13 Yocto Reference Manual (hardknott).

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:
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[host:~/yocto$ ./phyLinux init ]

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

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

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

o WATPLEE A ST SRE AL I LA R

host:~/yocto$ DISTRO=ampliphy-vendor-xwayland MACHINE=phyboard-polis-imx8mm-5 ./phyLinux init -p_,
—1imx8mm -r BSP-Yocto-NXP-i.MX8MM-PD22.1.1

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

3.2.1 Fia¥ae
o & E Shell FRIEASE:

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

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

o MEIA TAEHREAH N build/,

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

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

# Uncomment to accept NXP EULA

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

o SIFEREHERG:

[host:~/yocto/bui1d$ bitbake phytec-qt5demo-image

ik

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

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

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

3.2.2 BSP &%

firf5 th Bitbake A4 B 5518 ERHE ~/yocto/build/deploy*/images/<machine> . flfIDA N 41352 phyboard-
polis-imx8mm-5 machine A= 51 Fr A 4

u-boot.bin: #ii%)5H) U-boot bootloader — il 3tff. AN EEA 4% ) bootloader!
oftree: BRA N AR

u-boot-spl.bin: — A FIN#E#s (SPL)

bl31-imx8mm.bin: ARM W] {5 [ {3k S

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
imx8mm-phyboard-polis-rdk*.dtb: %04
imx8mm-phy*.dtbo: NAZiX&H overlay X4
phytec-qt5demo-image*.tar.gz: /&%
phytec-gt5demo-image*.wic: SD REi{%

YRi¥ BSP 11



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

YRi¥ BSP 12



CHAPTER 4

LRBERSE

4.1 BEEHEXFFX (S1)

% phyBOARD-Polis B —ANEEECEIF %, A7~ AL IF ¢, HFik# phyCORE-i.MX 8M
Mini BB IR

13
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4.1.1 Mini

# 1 EshiasF

1
Bl 1: eMMC (#OARmERINEZ ) [/ 2: SPI NOR
oN _______________joN
1 2 3 4 5 6 i 2 3 4 5 6
Kl 3: USB 4: SD &

RERBRIERG 14



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

2% 2. ) UART1 fiy RS485 Hl RS232 fist:

Kl 5: UART1 RS485 K 6: UART1 RS232

4.2 125 eMMC

FEM eMMC J235, ik BSP 458 C IEfiEek s eMMC, 3 H.bootmode switch (S1) R BRIk SOM
.

o

24 eMMC #1 SD K BREFTHIE (584—5) MEBE, flifi] boot 43Xy UUID L2 AR Y. DA
IR emme JFEIF, BESR—BEBRM SD REENTAAE, XLSEAFERER, Fo Linux SR
UUID sfH#)=E3h5X .

[target:~$ blkid ]

Al DAz AT Bk  k KA RGBS E X P A T 2 B2 E . AN mmeblk2pl Al mmeblklpl H A AHIH]
) UUID, W5 ARG IER ).

4.2.1 pMLEIES eMMC

L.MX 8M Mini FFA&AMEA UK RS, v PAE M 4G 8 . AR IER i E L, AL IP FR2E
ok 192.168.3.10, F MRS 255.255.255.0, I HEEALEFHIFE TFTP kRS . Mgk E, eMMC &%
F1SD RH4r2l. I, FTRAEERRF Yocto AR WIC Bifg (<name>.wic ) H#ELEE S| eMMC. %55
AL bootloader. WHZ. WA . B overlay FIMRSUI: 58,

EFZIRE u-boot FEEHMALKES eMMC
XL JRAE R/ AT oL 9 2 T3 eMMC. $R1f, WP IR GERSCPE/N T 1GB YIS BL T BT s .
MR R, R Wk SD &7 —37. BB bootmode switch (S1) PAM SD £z, HEHA—
5k SD . 4FF AR EHIFHEA U-Boot kg,

TN

TERIER SR BRI FALZ R M LEIER ! Setup Network Host

RERBRIERG 15
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o I A 2R S B BN B A

u-boot=> tftp ${loadaddr} phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.11

Filename 'phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic'.

Load address: 0x40480000

Loading: #H##H#HHHHHHHHHHHHHHHHH
B i e i i i
WA

U AR
HAHBHHRH R
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

.

P 5 A eMMC:

-
u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

HEF AR Linux RFEPBEMERES eMMC
AT ATETT AR R GE P SR eMMC.

e
T RAE B R SR 0 B2 I TE R B R

Gt e, GEITI % ssh HPCAFEAT A0 FE 4 FE 410 B 206 51T ST MMC A, 0
fir:

target:~$ ssh <USER>@192.168.3.10 "dd if=<path to file>/phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic" |,
—dd of=/dev/mmcblk2

£ Linux ¥4l E@TMLEIRS eMMC
ATPAERERY Linux FHL ERF 55 S eMMC. RIZ Ei—F, BFHEEE TV S 28BS

IV
it EARUEB A FIAEAE SR B AL A R ZIE R BB ALK

R LB SRS

REKRERG 16
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host:~$ 1s
phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic

LML ssh REERM dd fir e Kk E & eMMC:

host:~$ dd if=phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic status=progress | ssh root@192.168.3.11 "dd,
—o0f=/dev/mmcblk2"

4.2.2 7 u-boot FiEITMEES eMMC u-boot EBi%

A eMMC _Ef) bootloader i T eMMC [ User X, M u-boot HHEEHJH 3/ ] u-boot 5% imx-boot i 2
ATHEM

IV
o EARUEB A A AE SR A AL AR ZRIE R BEE LML

M tftp FFEEINEE RAM 1, K55 A eMMC:

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

u
u
u
u-boot=> mmc write ${loadaddr} 0x42 ${nblk}

fim
‘ TABEHEIR WS R, AN 512 FATHREIEEL. WS PR R DASRBUHEE. SoC Y IERA{E. |

4.2.3 M\ USB 15 eMMC
7£ u-boot EM USB 1EE eMMC

I

AP BRAE GBS RINVNT 1GB AR, 7E/R OPTEE J&, Bootloader Ha] i RAM K/)h
AR

N LSRR AL USB A 8 eMMC, KRBT KL B bootmode switch (S1) F4A SD
o GIF R ERIFIEA U-Boot kg, KFEAFME 7 AR WIC SeRIIEEHATIT KM USB %0,

P USB i na 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 ${loadaddr} *.wic
497444864 bytes read in 31577 ms (15 MiB/s)

KB 5 A eMMC:

RRRERG 17
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u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2(part 0) is current device

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

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

7EIETTEY Linux &4ih M USB 1€ eMMC

UGS R RUITEE Linux 755 L4 USB KB RAERISAHES QMMC, (05 MRAF 75801
U #&f—0l M SD REshtz.otk (Flh0 phytec-qtbdemo-image-phyboard-polis-imx8mm-5.wic) .
51 AR T BB N bootmode switch (S1),

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 BTEAREAE USB (R ORI BB

p
target:~$ cd /mnt
target:~$ 1s
phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic
.

BRI MMC &3

-

target:~$ ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1p2

mmcblk2

mmcblk2boot®

mmcblk2bootl

mmcblk2pl

mmcb1k2p2

mmcb1k2rpmb

.

o eMMC & &AL 2 B WA boot 43X (mmceblk2boot0; mmceblk2boot1)
o B85 A phyCORE-L.MX 8M Mini eMMC (J54rK 1 MMC 4 2):

[target:~$ dd if=phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic of=/dev/mmcblk2

o TESEMBAG, BRITEBATAN eMMC JE3].

| |

RRRERG 18
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TESLZ B, BT S Bh B E T KB E bootmode switch (S1) & A BRiIN SOM Eid).

4.2.4 M) SD RI%RE eMMC

RIGESCA T 2%, Gl ASDR eMMC. Shilt, BEHFE—MuT SD K BB (xwic ). BT
BRI R, RFREAE SD REVESHE =0 K. BAIES 7 Ky &) SD K, 2 L Resizing extd
Root Filesystem .

7 u-boot EM\ SD RIEE eMMC

IV

WA ROAE SR SRV 1GB IR 0L AR, BROATER I OPTEE )5, Bootloader Hf /i) RAM
KRR ERGEESAARK, FHEHA “FEHAR LA Linux A SD REH eMMC” —77,

o AN HNEBRESE SD -k, HAIE—A FAT #&=U5% =40 K. % WIC §i1% (540 phytec-
qt5demo-image.wic) & 5% X .

o RSB RECE A SD RE3h, A SD K.
o BIF AR EHIFHEA u-boot .

o ARG WIC 5518 (B0 phytec-qt5demo-image.wic) M SD RREEF| eMMC. LR RHEFTHX, FF
Ff imx-boot. Image. dtb. dtbo FIHRIC{IFRLE HilF] eMMC.

o ImEEG:

-

u-boot=> fatload mmc 1:3 ${loadaddr} phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

L

o YHit mme B4

-
u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

switch to partitions #0, OK

mmcO(part 0) is current device

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

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

L

o KM, F5EshBOT KUHREIEGA SOM j[3l, A eMMC H3),

HEF AR linux IIFHET SD RIS eMMC

WA PATE Linux FBRE eMMC. #HFETE SD K B DE B 5% (B4 phytec-qtSdemo-image-
phyboard-polis-imx8mm-5.wic)

o BREAE SD R BRI B

target:~$ 1s
phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic

REKRERG 19



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

o WRFHE MMC #8515

target:~$ ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1p2

mmcblk2

mmcblk2boot®

mmcblk2bootl

mmcblk2pl

mmcb1k2p2

mmcb1k2rpmb

o eMMC EZAMEHEE B EEWA boot 43X (mmceblk2 boot0; mmcblk2 bootl)
o ¥5i% 5 A phyCORE-i.MX 8M Mini ) eMMC (MMC %% 2 ANaii5r X))

[target:~$ dd if=phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic of=/dev/mmcblk2

o FESEWE NG, ERIFRBEATAM eMMC JH3.

Bk
TEHZH, EERbootmode switch (S1) L& RHERIN SOM B35, PAM eMMC JE3).

4.3 155 SPI NOR Flash

phyCORE-i.MX8MM A&k n] 1% SPT NOR Flash, ZM SPI Flash JE3l, ¥ bootmode switch (S1) % E
> QSPI B1ZPAM QSPI jE3) . SPI Flash il# 25 % /)N, phyBOARD-Pollux-i. MXSMP (Y it £ 32MB
SPI NOR Flash., HEefEfi# bootloader S HIAHE, W% . BWAIFN 1 RS BRINETEAE eMMC,

SPI NOR Flash 7} REAE U-Boot BREEAS B E o W] PAIELL AT i 9T E

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

4.3.1 EiFMLEI%S SPI NOR Flash

SPT NOR #[ LA bootloader M HFREEA . arm64 1 linux WAZTCIE BATARIESE, WAZBHR/ NI T
phyCORE-1.MX 8M Mini £ SPI NOR Flash %5 .

AN
s EARUEB A A AR SR AL A 2 IE R BEE LML

EFERE u-boot IMEHMMEIEE SPI NOR

MR eMMC 2100, MR IERIEEF KTV IP FFERE N 192.168.3.10, T MM E N
255.255.255.0, If HFEA—4 TFTP k554, EHTREHEZ T, FEX] SPI-NOR Flash #17 probe:

u-boot=> sf probe
SF: Detected mt25qu512a with page size 256 Bytes, erase size 64 KiB, total 64 MiB
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o TE MRS SPINOR Flash u-boot 1% . i -8 H IERA A B0 S, it titp Indksitg, #
W:F:4% bootloader 5 A flash:

u-boot=> tftp ${loadaddr} imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

device 0 offset Ox0, size O0x1cOb20

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

o [FIFREERIRIA S X IXE, AR AFEM SPT NOR Flash JHZh RS A

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

o

TEGW )G A~ SPT NOR Flash F5 ZAH M KA. XATREXMAH1ME AL, L, 757 Linux
AN

TEFEAH linux IFEREITIMEIEE SPI NOR Flash
o PRGN ML T F I AR :

[host:~$ scp imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi root@l192.168.3.11:/root

o 3 U-boot 43X bgl i -

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 PR u-boot SRIFHRE:

p
target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi /dev/mtd@

4.3.2 M SD kJ4=E SPI NOR Flash
SPI NOR Flash ) bootloader ta] PAiE 1T SD #7485 .

EFEREY u-boot IRIEH M SD KIEE SPI NOR

e i SPI NOR Flash ) U-boot % imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash__evk_ flexspi &
%) SD Ky FAT 70X, FEdEATEEE#MEZ /T, 72Xt SPI-NOR flash 47 probe:

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

« SPINOR Flash 5 HsTIHkHIAHY U-Boot 1. oM ERIMEHR CI. M SD FATEEiL.
B[ bootloader B A flash:
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u-boot=> mmc dev 1
u-boot=> fatload mmc 1:1 ${loadaddr} imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi
u-boot=> sf update ${loadaddr} 0 ${filesize}

o [N EAERRIME X XRE, FREASE A AZEAM SPT NOR Flash JH3IEH A

[u—boot=> sf erase 0x400000 0x100000 J

i

FES WG B SPT NOR Flash 75 ZAH L KN E] . X ATRESMAHTTME AL, HL, 357E Linux
R RN N

EFEIREY linux FFEPM SD RI%E SPI NOR
o 7 SD k:

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

o ik u-boot 43X AR FRHAE

-

target:~$ mtdinfo /dev/mtd0

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 MW u-boot AFXHHEE:

target:~$ flash erase /dev/mtd® 0x0 60
target:~$ flashcp /mnt/imx-boot-phyboard-polis-imx8mm-5-fspi.bin-flash evk flexspi /dev/mtd0O

4.4 RAUC

BSP % #f RAUC (Robust Auto-Update Controller) . ‘&4 BRI & F/HH1dfE. XAFEEH Linux 4
B s AR SO R 48, PHYTEC B85 7 —MEL T, NMHWMAEIRAIRY BSP F4 M RAUC:
L-1006e.A3 RAUC ¥ 51 &4 FEF Mo
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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)
FE 24




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

(B2 1TT)
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool™: "192.168.3.1 - 192.168.3.255" }
I
H
}
}

L

e

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

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

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

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

5.2 MRS RENA#EZ

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

5.2.1 #XH LHERABBHHHER
o FFNBGE BN titp Hfrh:

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

o WA BIEI Y e F

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

o FFREARZMEMPTA overlay SUPFE B titp HorH:

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

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

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

o FHRSCIFRGRERIER NFS H g

[host:~$ sudo tar -xvzf phytec-qt5demo-image-phyboard-polis-imx8mm-5.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

B LM FRATHI IR 45 %8 S 3 imx-boot, B{# M Yocto éﬁi% H %1y build/deploy/images/phyboard-polis-
imx8mm-5/FREE . B wic BB EEE R eMMC, fRIEFEZ phytec-qtidemo-image-phyboard-polis-imx8mm-
5.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-qt5demo-image-phyboard-polis-imx8mm-5.wic

5.4 JHITYmiFHES

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

ik

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

5.4.1 Git g
o Y U-Boot {3 :

[git://git.phytec.de/u—boot—imx

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

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

o AT iMX 8M Mini N 2R T linux-imx NZ.
B O AT u-boot FI kernel JAXI I git O tag 345, W AA G BSP JHIC

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

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

host:~$ source sources/poky/oe-init-build-env
host:~$ bitbake -c populate sdk phytec-qt5demo-image # or another image

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

5.4.3 &% SDK
o BCEIEFBRH 2% SDK:

host:~$ chmod +x phytec-ampliphy-vendor-xwayland-glibc-x86 64-phytec-qt5demo-image-cortexa53-crypto-
—toolchain-BSP-Yocto-NXP-i.MX8MM-PD22.1.1.sh

host:~$ ./phytec-ampliphy-vendor-xwayland-glibc-x86 64-phytec-qt5demo-image-cortexa53-crypto-
—toolchain-BSP-Yocto-NXP-i.MX8MM-PD22.1.1.sh

(ZEFI)
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(#_ETT)

Enter target directory for SDK (default: /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MM-PD22.1.
—1):

You are about to install the SDK to "/opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MM-PD22.1.1". ,
—Proceed [Y/n]? Y

Extracting SDK...done

Setting it up...done

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

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

host:~$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MM-PD22.1.1/environment-setup-cortexa53-
—crypto-phytec-linux

5.4.5 REMEILR

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

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

5.5 B%Ri¥ U-Boot

5.5.1 FRELEE
o IRHL U-Boot JFEfLHY:

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

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

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

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

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

ik
fT MR Y Fransa RIT 50332, EHE— Bl

o WEYIFI
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host:~$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MM-PD22.1.1/environment-setup-
—cortexa53-crypto-phytec-linux

o TESMPRBGQ T, W E A

[host:~$ export ATF LOAD ADDR=0x920000

5.5.2 FRERFTAREY =& HI3CHF

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

e ARM Trusted firmware “JEHRISCHE (mkimage T A3EAFEZ bl31.bin ): bl31-imx8mm.bin

« OPTEE %% (7Ji%f)): tee.bin

« DDR firmware files ( mkimage I B 3f % # X Ipddr4_[i,djmem_ *d__*.bin
): Ipddr4 _dmem_1d_*.bin, Ipddr4 dmem_2d_*.bin, Ipddr4 imem 1d_*.bin,
Ipddr4 imem_ 2d_*.bin

MBRECAAH ] Yocto #ik TIRATH BSP, A PAYE yocto A2 H FH#REL bl31-imx8mm.bin, tee.bin
Ipddrd_ *.bin: BSP Images

B FE AR AT DA AE X R 8 3C {4 https://download.phytec.de/Software/Linux/BSP-Yocto-i. MX8MM/
BSP-Yocto-NXP-i. MX8MM-PD22.1.1/images/ampliphy-vendor-xwayland /phyboard-polis-imx8mm-5 /
imx-boot-tools/

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

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

host:~$ make phycore-imx8mm_defconfig
host:~$ make flash.bin

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

SoC User X2 Boot XEEE eMMC &
iMX 8M Mini 33 kiB 33 kiB /dev/mmcblk2

Bian, k%5 SD k-

[host:~$ sudo dd if=flash.bin of=/dev/sd[x] bs=1024 seek=33 conv=sync

| |
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https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX8MM/BSP-Yocto-NXP-i.MX8MM-PD22.1.1/images/ampliphy-vendor-xwayland/phyboard-polis-imx8mm-5/imx-boot-tools/
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WEREH AW BSP Yocto TREMAD, HAKMWA(E T FE Yocto 45 "BOOTLOADER _SEEK”
FfI"BOOTLOADER, SEEK_EMMC” iy,

5.5.5 EFABETERNHEX/I\EIF U-Boot

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

i BUL BRI U-boot JEAURS, FF4]45:%] Build U-Boot &5 M1 4) 3.
Edit the file configs/phycore-imx8mm__ defconfig:

CONFIG_TARGET PHYCORE IMX8MM=y
CONFIG_PHYCORE_IMX8MM RAM SIZE FIX=y

# CONFIG PHYCORE IMX8MM RAM SIZE 1GB=y
# CONFIG PHYCORE IMX8MM RAM SIZE 2GB=y
# CONFIG PHYCORE IMX8MM RAM SIZE 4GB=y

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

5.6 BM%EmIFNZ

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

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

host:~$ cd ~/linux-imx/

host:~/linux-imx$ git fetch --all --tags
host:~/linux-imx$ git checkout tags/v5.10.72_2.2.0-phyl7

o NTHRACHN, SRAVE B — AR5

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

o BEGIRFE:

host:~/linux-imx$ source /opt/ampliphy-vendor-xwayland/BSP-Yocto-NXP-i.MX8MM-PD22.1.1/environment-
—setup-cortexa53-crypto-phytec-linux

5.6.2 FiFAE
o i Linux W% :

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

o WAL, ] NFS Ht:

[host:~/1inux-imx$ make INSTALL MOD PATH=/home/<user>/<rootfspath> modules install
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o ] PAYE ~/linux-imx/arch/arm64/boot/Image %%
o dtb XA PATE ~/linux-imx/arch/arm64/boot/dts/freescale/imx8mm-phyboard-polis-rdk.dtb %%
o WL (FEH) HEFRRWA -overlay Ui, HFEAT

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

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

host:~/linux-imx$ cp arch/armé64/boot/Image /path/to/sdcard/boot/
host:~/linux-imx$ cp arch/arm64/boot/dts/freescale/imx8mm-phyboard-polis-rdk.dtb /path/to/sdcard/boot/oftree
host:~/linux-imx$ make INSTALL MOD PATH=/path/to/sdcard/root/ modules_install

5.7 3XHy BSP F AP

5.7.1 ¥MFi release BF A4

X2 release manifest U2 N Tk Yocto BSP (I A fAS . BN TASHE phyLinux #EH B ER,
TRET k. ATPAGEH DA fir 247 2R 52 U HRAE -

[host:~$ ./phyLinux init -p imx8mm -r BSP-Yocto-NXP-i.MX8MM-PD22.1.y J

XA — BSP, M THEREYHIA (BSP-Yocto-NXP-i. MXSMM-PD22.1.1 ) Mt & MiA . MR
TEITUG , TEMCSCAEI A IIAT repo sync FEMIRATHY Git €2 rpRLBUITAT B i S el :

[host:~$ repo sync ]

5.7.2 ENBAHEABIFAPERE

RIRF 2 A1 AR B FF & AR AT DA X A 20 ) TEATRA R @ e, IR — A iR A (BSP-Yocto-
NXP-i. MXSMM-PD22.1.1 ) f§ PDXX.Y ¥ HE S A, FHL .y 458 :

[host:~$ ./phyLinux init -p imx8mm ]

5.8 FEEHE Upstream %

FATE— I Yocto 4% (A2 NXP k1Y) B manifest, {hffif] upstream ¥ Linux il U-Boot, X
] DA 2 B upstream kernel /U-Boot,
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#:
master 4332 ) manifest M T i LIRS ARFSH B2 bug. FATSEMBERE master 4337,

[host:~$ ./phyLinux init -p imx8mm -r BSP-Yocto-Ampliphy-i.MX8MM-master

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

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

5.9.1 Gparted
o FREL GParted:

[host:~$ sudo apt install gparted

o X SD Rl A EHIF PRI BL 24 55

host:~$ dmesg | tail

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

o HIEE SD R4rIX.
o JF3h GParted:

[host:~$ sudo gparted
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 unallocated

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

0 operations pending

T RRL RS

o

fifi fi] resize2fs U4 1.46.6 K ERARAN PC 24 (40 Ubuntu 22.04) F¥EREEAE Mickledore DA K 5
By yocto WA FAIER) partup FAFE . XAZ A resize2fs B T ERINETN SBIWHAMERE . H
RFEMER, BESH L .

o TEA BB TR AP SD Rt
o MeFE extd MR SR
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J/dev/sde - GParted

GParted Edit View Device Partition Help

Jdev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending

Resize/Move [dev/sde2

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

Align to: MiB

Cancel

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

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

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

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

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

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

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB

FE

36



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

o PUAE T AR 4> X FH44 phytec-qtbdemo-image-phyboard-polis-imx8mm-5.wic #5182 & il 2 K .
SRIGFHEEE -

host:~$ sudo cp phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic /mnt/ ; sync
host:~$ umount /mnt

BEBE=ITE
o FEA AR TR AR SD Ris

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

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

0 operations pending

o MEREERHUREKER, A5 M New”:
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Create new Partition

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

o FEROATINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

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

0 operations pending

o IR AR ET 4 X 4G phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic 55155 Hl %) H
RIGHIEE

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt5demo-image-phyboard-polis-imx8mm-5.wic /mnt/ ; sync
host:~$ umount /mnt
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CHAPTER 6

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

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

6.2 PHYTEC i.MX 8M Mini BSP &Ml

PATRH Ui T PHYTEC Bl AT 1.MX 8M Mini A% LM 53— L8R,

6.2.1 R &M
o Module.dtsi - SCHFAOFEITA ZHEAERZ O BRI, Bl PMIC #1 RAM.
o Carrierboard.dtsi - f4FK F T 1.MX 8M Mini SoC HJSMEE, FEJRAR_E A 9SN35 s AR L L 5 A
XA dtsi

o Board.dts - & JEMAAZ O dtsi SCPFE. DA S BE — S8 I AR B A% O M b ) g8 (- A C B . 51 2
phyCORE-i.MX 8M Mini # .0 #i AT G 2235 MIPI DSI %] LVDS (4 2e th i fE74 , M) Board.dts
PR 2 DR AT IR L g AT RE A B . T AS2XE Module.dtsi H i -

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

6.2.2 H&Z## Overlay

WM Overlay & W] LATE & 2l B & H B 4B b g i s i i Bz N7 JR AR 8 ik o X BE YRS Hh iy
include, overlay /& H 7 55 1) 7 2R AR overlay AT AR Y SR A EHOR B SUIRAS . A # Overlay
53T Linux PAZ 0 A it FHo At 5% A SO — R O 7304392 arch/armé4/boot/dts/freescale/overlays
Hr,
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phyboard-polis-imx8mm-5.conf 1] f[f] overlay {4

imx8mm-phyboard-polis-peb-eval-01.dtbo
imx8mm-phyboard-polis-peb-av-010.dtbo
imx8mm-phycore-rpmsg.dtbo
imx8mm-phycore-no-eth.dtbo
imx8mm-phycore-no-spiflash.dtbo
imx8mm-vmO16.dtbo

imx8mm-vm016- fpdlink.dtbo
imx8mm-vmO1l7.dtbo
imx8mm-vm@17-fpdlink.dtbo
imx8mm-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=imx8mm-phyboard-polis-rdk-peb-eval-01.dtbo imx8mm-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 imx8mm-phyboard-polis-peb-av-010.dtbo
u-boot=> printenv overlays
overlays=imx8mm-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 imx8mm-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.MX8MM no SPI flash

Manufacturer: PHYTEC

Version:

Devicetree overlay: imx8mm-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=hardknott

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%

BHEEA P IR PHYTEC (1) phyCORE-i.MX 8M Mini BSP SZHEHFF AR AIAZ LM, i 15H our BSP
WL, HAE T B BN ) BSP AR, fEiX B, &R PAYE"Hardware Article Number” 31 W48 2| g %
FER9mE{:, IAE"Machine Name” " B#H Y. B 0A% H 8 31 1E A ) ”Machine Name”,

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

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

WPk PHYTEC 1.MX 8M Mini BSP i&MHEETRY, AT FATRY . MX 8 BSP i &Mz,

PAN B ARA T 1 MX 8 V-5 b SRR S B B RGTUKEh ARy . % 7l DARR Y B B oK AT
Gl @8

7.1 i.MX 8M Mini 5|HIEH

% 1.MX 8M Mini Soc S VFZ ML H o o4 THERRFFRO I REMER [ i Jai 0 RO R AR 1R R GE A
2 1.MX 8M Mini 5| IR PAZ BRI N2k 5 S hfe. RAEFAEVFZ W RERS 2 S5 406, (Bl
THPFRRE, A —EBRM A GRAR AR 10 Hf. XA 10 A2k, PSR 3
FUL T BEZ MY 97 5%

HSHEATREFF P NXP 1 MX 8M Mini Z2%FjF, AP A5 E 5 A e B2 E .

10 SLAMEE, BN (muxing) , RAERER 52 M. WKEhHETF pinctrl-single SRR T A
fsl,pins, FEEATH] IS R E

PAF &2 imx8mm-phyboard-polis.dtsi ## UART1 %4515 | & FH 7~ -
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pinctrl uartl: uartlgrp {
fsl,pins = <
MX8MM_IOMUXC SAI2 RXFS UART1 DCE TX 0x00
MX8MM_IOMUXC SAI2 RXC UART1 DCE _RX 0x00
MX8MM_IOMUXC SAI2 RXDO UART1 DCE RTS B 0x00
MX8MM_IOMUXC SAI2 TXFS UART1 DCE CTS B 0x00

15

TR 4 MXSMM._IOMUXC_SAI2. RXFS_UART1_DCE_TX & THIH (fEX 47 2
SAI2_RXFS). F4HHRYEE "7 (UART1 _DCE_RX) 2%y MM wir = Hesi. 5IHBcEE (AR
ToSHEHIME) & X THERFERSS, Fan, NER R R A . R AR E T, P RS

7.2 RS232/RS485

i MX 8M Mini SoC #2554 4 4~ UART B3¢, PHYTEC FF & H % HR F%ch UART #c. UARTL ]
PAFITE RS-485., “Mit, FREIEHIIX E bootmode switch (S1):

2% 1: ¥7# UART1 fiy RS485 Hil RS232 fist:

Kl 1: UART1 RS485 K 2: UART1 RS232

7.2.1 RS232
o PAAZERBEAGAR RN A i 24 B EL

[target:~$ stty -a

o UART $ N RYECE ] A stty find5ehl. Bilin:

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

o JHEAEFAAY echo Al cat, W PAMAFEAAE . R

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

[host:~$ cat /dev/ttyUSB2 ]

EHLUNFTHIH 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 % linux-serial-test T H LK HESHNELZE L, WE 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 SCR4H5AR T afai e C ARG IE A IOCTL: https://www.kernel.org/doc/Documentation /serial /

serial-rs485.txt

RS232 1 RS485 )ik & M F /n: https://git.phytec.de/linux-imx/tree/arch /arm64 /boot /dts/freescale/
imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy17#n188

7.3 M

phyBOARD-Polis-i.MX 8M Mini #2ft— 4> T-JK A FHE 1,

JTA AR AL — AR ME R Linux W2 5m 10, I PAGEA BSD B8 0379 . HE I 2% i el
systemd-networkd SFAFHEREAEEE  AH AT ECE SO W] ATEHF AR /1ib/systemd/network/ HgH3RE], PA
KeAE BSP F1ff) meta-ampliphy/recipes-core/systemd/systemd-conf HFH,

IP #uhikn] PATE *network SCPFAPEEATHCE . ethO AERIA IP HIBEAIT RIHER Y -

[eth@: 192.168.3.11/24 ]

MG GO RECFBC R, BRI AR B BT BE 2 0 WSSO LU i) DT SCPEREMR ) DT. FEC DA
KM TP OB IE, HAPAKM PHY SAEMAEAZ Ot b, AT AFEX B3] - https://git.phytec.de/
linux-imx/tree/arch/arm64/boot /dts/freescale /imx8mm-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n53,

7.3.1 MERE
U-boot M4EIFIE
o HE bootloader HirH DA M 15 - :

[u-boot=> printenv ipaddr serverip netmask J

o TERFEALE N TP 192.168.3.10 FI T R#ERY 255.255.255.0 AUTFAL T, FF A ARV %R A :
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u-boot=> printenv ipaddr serverip netmask
ipaddr=192.168.3.11

serverip=192.168.3.10
netmask=255.225.255.0

o UNSRIERTE R TR T R :

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

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

[u—boot=> saveenv ]

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

[u-boot=> setenv ip dhcp ]

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

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

—

TR, XEE M H 250 bootloader 115 H .

IS

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

[nfsroot=/home/user/nfssrc ]

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

[SEATP S
o TEIT RS ethO B RAKIMIBLE::

(target:~$ ifconfig eth@

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

o IfiHIEEE ethO [RTCE: :

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

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

AT DAMEH — A5 S % P, 448 wpa__supplicant, SZkF WEP, WPA fl WPA2, DA N iE#
R, TR TR N E U /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

X AR T i

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

BLSERUBCE , AT AR E DHCP DARZIRK IP #hhk (K24 WLAN $2 A SARSCRE) o A XAl v 5ery 1P fid
B, & 1-813e.A13 Yocto Reference Manual (hardknott) H “H M LSHELE” H5

HoE, BIEAEN:

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

SRIGAE /etc/systemd/network/10-wlan0.network HHEsINPA FHCE H BE:
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# file /etc/systemd/network/10-wlan0.network
[Match]
Name=wlan0

[Network]
DHCP=yes

BUAE, T EJE 25~ AR DA A

[target:~$ systemctl restart systemd-networkd

733 EF

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:

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

BUAESTT AT PR P ity DL F . AEBOARCE R, B 2 AT LAY

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

o] DL
e eIRG S

[target:~$ hciconfig hci® piscan

BRI AT L :

[target:~$ hciconfig hci® noscan }

EE

target:~$ bluetoothctl
[bluetooth]# discoverable on
Changing discoverable on succeeded
[bluetooth]# pairable on

Changing pairable on succeeded
[bluetooth]# agent on

Agent registered

[bluetooth]# default-agent

Default agent request successful

(ZEFI)
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(B2 1TT)
[bluetooth]# scan on
[NEW] Device XX:XX:XX:XX:XX:XX <name>
[bluetooth]# connect XX:XX:XX:XX:XX:XX

ik

TR R WOT H ARG B “IERIK: org.bluez.Error Failed” , %22\ F PA T 2 E 5 2
PulseAudio:

{target:~$ pulseaudio --start ]

7.4 SD/MMC +

% 1.MX 8M Mini SZFf— T SD RAH MMC R 0, /2 linu Gl BB . X283 T AR AR AT
TR s —FE R

B
b

XS AR . IR, BT PRAE A AR EE BRI A B E . X RES B £ K !

0

A SD/MMC K5, WERHE/dev oA BUBMIN AT 5. SEREe 4 ] DA T H /dev/mmcblkl B4 77 17
i, SD/MMC R4 R¥- R A

[/dev/mmcblklp<Y> ]

<Y> fERFRSS, N1 IFIRTTRG EENZBEA RO KR 70 XAl A AT T 2824 1 SCPE R Gt A 7
etk , I AT ALMRHET R EATALE], Bilan, WTDAGE mount Al umount iy E47 73 X HE2UHIEI 2

IV

X KB T 20K SD RS AR XK (T ") . WREATXE, WERNEER
— ARG (REIT “FAEL”) . XML T, DA /dev/mmeblkl FEATAEALRIHE. &
izE2 SV RE D a0 e

MMC (SD F#ffi) #1006 DT fl & n DAYEIX Bk 3. https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy17#n266

eMMC # O1y DT [l & ®] PAFE X B & #]: https://git.phytec.de/linux-imx/tree/arch /arm64 /boot /dts/
freescale/imx8mm-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy17#n315

7.5 eMMC £

PHYTEC #i¥t, 41 phyCORE-i.MX 8M Mini, fiis T— eMMC ffiis A 1E R EEAEE. eMMC %4541
£ MLC fifiBoc, HEER TR ECC FEEMIS S A g . 18 SD/MMC # M iE#:F] .MX
8M Mini, 7 Linux WAZHP R A, KOT SD K. JLaeifEa:.

A TE B JEDEC 424 (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmec/e-mme) . eMMC il & 7 09 B0 F AR 2, BAE 5 Xy JEDEC
eMMC ARIERRA— [
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PHYTEC Hyiffi i JEDEC KA 5.0 Fi1 5.1 f eMMC it H.

7.5.1 'R CSD HHE2E

WP CSD 2 f7as il PAEE eMMC #45 HARY(E BRI E . A XA Ty, &S HE v
BEEFHF JEDEC Frifk.

1€ Linux f F2sfa)ry, G0 AR aF s

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

B

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 i, eMMC & —NAFEEE (FTL), H5Tasis MLC ST B4 .
ﬁ%%fﬂ%?%ﬁééqft;ﬂ (ECC) . XTEEMMIT LAY ES (BIUHERRAR ML) o« X EAES TN T
E#1E (BKOPS).,

BOAREL T (BukrTth ), JEEBETRESEMIGT, aTRERs, Mg i R ] o

JEDEC #rif A v4.41 BELE TRk, EHATFahfil %k BKOPS. A XHZHHELR, 515
JEDEC #r#fEz7 “Background Operations” DA eMMC 3R F- I h 27472 BKOPS_EN (Z7ff#s: 163)
1 BKOPS_START (Zff7as: 164) RyHEA.

A fi4r BKOPS_EN (ZFff#s: 163) [, MANUAL_EN ({7 0) M X:
o {H0: FHALETFIf% BKOPS. #45 AMEESZ 5.
o fH 10 FHLHTEhfA BKOPS, Y ENAHITRAELER, B Amfilik BKOPS.

H v3.7 BADAK , Linux WS LS T il G #ERILE . S FHE eMMC 4 LS il BKOPS_EN
(HEARfE R R 30

JEDEC FpifE v5.1 5T —Fgiiy B 3 BKOPS JifE. B EHLREW & Mk 5 6 8fF, HoBsTE s
& A 3lH3 BKOPS (12 IL3rfr4t BKOPS_EN (Zfffds: 163) H{i AUTO_EN ff§id).

mme X4~ linux THHJIA RS H B3 BKOPS Hifg.
o Bfy#r BKOPS_EN 2RO e, HHAT:

[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 /8 BKOPS_EN 4t WA ATEREZ 2. {6 0x01 7n BKOPS_EN #i/H ], &
HLRF AN 2R I 6 #AEE

o FE BKOPS EN {7, #HH4T:
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[target:~$ mmc bkops enable /dev/mmcblk2 ]

o N TERPRHTICEAROT HNZRER B 3l % BKOPS, ii§Jc Xk MARS:

[target:~$ poweroff ]

IV
BKOPS_EN fii@—Mnl Ay, JoikikE .

7.5.3 TEEA

B P FAN IR ] 525 RT3 -
L. Xf#&A eMMC #45 /20 KA S5 A K.
2. R BAHEFG AT,

i
REH MMC 4% 5 DOS. MBR 5 GPT 4R BRI KIEE (B2HH—).

B MG AT RS HAE T E 448 phyCORE-L.MX 8M Mini SoM _E#H:Z1 eMMC LS. 8%
AEIBATHYIT A EAG AR X — A

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

GRERAE A B, PTAEH mme THEHE:

target:~$ mmc --help

[...]

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

AT AT R BG4S CMD23 il & {7 Reliable Write Request parameter (W55 Adf KRS58 ({7
31). HWEMAS v3.0 2, SCFRSE (Fl extd W HE) FAH 2SN AR (0 fdisk (94X 3ER) St
WA FZ TSR, 78 Linux NZJREAES, B#ldisd REQ _META #ET4bH.

giik: AHHERGEET data=journal ) extd SCPFRGAERT LN 0L T 2 L4 . SCHERGUR A T ATERT B R Pk
SOCFRGE, BAERT TN S AR B AT BB S Bk FERAMEOLT , AT AR S R IE R RS, AT
ORI AR 7 SCOFROIE R AR AT, I AR 7 P I B 1) R GE R fdatasyne B fsync.
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7.5.4 FEE extd RITHRFERIK/

TEFF SD REHREHA eMMC i}, extd SCIFRGE RBEAH Y eF] eMMC KRR . WA parted k4 iR
R XARGIE TR, i eMMC, SD R

o RBCYHTB R RN

[target:~$ parted /dev/mmcblk2 print ]

o FHianr:

-

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk2: 7617MB

Sect[ 1799.850385] mmcblk2: pl p2

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

Disk Flags:
Number Start End Size Type File system Flags

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

.

o (] parted F53CPF R G IR 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

FESCHE R GEAE R AT ARSI K N (BT RAM SD K2R, SREHE eMMC 43 PR HE 28 S 2R
GRS

o FFSCHERGERBE BT KRN

target:~$ resize2fs /dev/mmcblk2p2

resize2fs 1.46.1 (9-Feb-2021)

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

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

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

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

7.5.5 SR SLC X

eMMC g il Z 2o (MLC) SRAFfggdi. 5 NAND Flash I HREHIC (SLC) NFH
Juttt, MLC AA7FECEA SR n SEPEAN S A DR, (HA R A
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TSRS ST A AR, DRIy SLC MRS SLC BB B R THISIRIE, %8
PlE JEDEC FRAEFITRA, TTOAH B — MESIR BB JEDEC FRHEFA ML E 3R L 5 9L
RRIE, Bt R A A FE . IO (Micron) 54, ROSRIBIENLR T ATEdE, (R AT REAE.

o
TERC & BRI m Iy, BT B gk

DA P RR IR T ] 5 B iR R
o HICH AT A 3RE eMMC 48 1 24 1R/

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

PRRFUCE

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

WRRT L, ZR RN 63652757504 35 = 60704 MiB,
o FURIUS At SLC AR5 R & RN, T

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

GpE

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 HA KM 3719168 KiB = 3632 MiB.
o BUE, BTLLEE A AT A N A I A B E IR R, Bl 3719168 KiB:

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

et BT

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 ATHRBIEC AR, HXHARSL:

[target:~$ poweroff

FEHEAT LR EEIE AR R IR .
o H4G, fi# ENH_SIZE MULT f{H, B4 3719168 KiB:

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

YNvAVZEIE
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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]: 0x000764
i.e. 3719168 KiB

o IWE, BRI

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

(.

7.5.6 BRIEEZ

T PAE % eMMC ¥4, MAZHEEEE. eMMC BEREZEESEE MLC 1E4% T 6k se by
WHEF. W& EREIRRER, HHBEICHE,

o SD -REzhE#iT:

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

I --secure HifRATSTE eMMC & BERIIA I B &% MF. - (GRH) IR HIEE, 24 eMMC %
A AT Ry D ) B - 3BT

522
[target:~$ dd if=/dev/zero of=/dev/mmcblk2 conv=fsync ]

SR E ENITAER, HX A ar S AT BBy, H B2 i KA E !

7.5.7 eMMC Boot 99X
eMMC &5 TN A FE REE43 X . User 43X, bootl 43X, boot2 4rPXFl rpmb 43X

User 43 X7 JEDEC FrifE AR P& X, & FEAFEAES X, 431X bootl F1 boot2 W] DA F 17X
bootloader, HHH AJ#E, i.MX 8M Mini i FHF 42X 2k bootloader Hf eMMC #4515 | St B s Hl . 45
X rpmb Jg—A/INMr X, BB Z A5 AT AL 5 )

B4, User 23 IXWT PASR APUAS B 5E SO — i ar K. X I RERY SR TEA U TE B . A XTEZ
i, WS 5 JEDEC fRifEsf 7.2 Ty XA L.

I
AERE eMMC 43X 5 DOS. MBR 8 GPT 43 KEH) 73 KIRE .

L Hiny PHYTEC BSP 34l eMMC #4514 40 X B fig. U-Boot 485 % ] 43 X 0 I 85 07 B .
U-Boot FREE# i EAE U-Boot 2 JGHy [ (i 8 . HH MBR 2 KEQEPIAFIX, 42 FAT32 5| 54X,
FH—AE extd MR G K. BAMET U-Boot #il U-Boot I 5. FAT32 5| 340 K AL& NI
o

i eMMC B, mRAFIH % AT boot 4 IX &3 7 bootloader. U-Boot FREATIRNLT 5 — 443 X 2 Hi

B P P RABRAEH T B E bootloader. FE&— /R Bil, H#H7sWHATHF bootloader 485 2|4~ JH
boot A X HIF—A~, Il A P2 E G AUk sl .
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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 LMX 8M Mini SoC {5 :

SoC User X fmIEZE Boot X EEE MMC iE& bootloader 3z
iMX 8M Mini 33 kiB 0 kiB /dev/mmcblk2  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
.
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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&

L.MX 8M Mini #5#840 %> FlexSPI fl—4~ ECSPI IP #%. FlexSPI #5883 3w SP1 i, %l
TR 4 s, BRI SOR BPOELE DU T /DY ) GEE RS B e (1/2/4/8 R 8diEk) . ECSPI
PR SRR 3 4> SPT & H, B MR IHA A% Y CS (chip select) T, diT CS il GPIO 5
W, HIEAE % iHEAT AR AN

7.6.1 SPI NOR IEE

phyCORE-i.MX 8M Mini fit44—/4 QSPI NOR Flash, i% Flash #%3%%] i.MX 8M Mini [ FlexSPI $11.,
QSPI NOR Flash o] {1 T 580, A Xk %%DF‘ZN‘R‘E&EH’JL#HHHM, WS AT . BT SPINOR
Flash =5 A R, Ilﬂ:ﬁ_ﬁ’?ﬁ%‘ bootloader, BRHATHOLT, M. WRBHAIR SRS H eMMC.

bootloader Fiflit 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&/7 1A 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-imx8mm-5:~$ 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 /imx8mm-phycore-som.dtsi?h=v5.10.

72_2.2.0-phy9#n71

7.7 GPIOs

phyBOARD-Polis R —H%['JHT GPIO {5, X85 | EH# S . MX 8M Mini 5|, 4= M
2 GPIO. ‘BT PAEEAE Linux Jij P2 AFEEREFH GPIO 41410 5 4~ GPIO 41 (GPIO1 —
GPIO5), f4HAS 32 4 GPIO. gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fil gpiochip128 ixX Lk
PR 1. MX 8M Mini GPIO 4 GPIO1 —~GPIO5 1 sysfs /R,

GPIO #itRiHH 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).

HHZT, Linux NGB — R RECR M R G A T 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 gpiochip®

o L GPIO [ (Bl gpiochip0 i GPIO 20):

[target:~$ gpioget gpiochip0 20

o ¥ gpiochip0 iy GPIO 20 FEEEH 0 I T H:

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

o gpioset [HE I SCA R T AT REAY LI :

-u, --usec=USEC:
-b, --background:

Modes:
exit: set
wait: set
time: set
signal: set

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

Options:
-h, --help: display this message and exit
-v, --version: display the version and exit
-1, --active-low: set the line active state to low
-m, --mode=[exit|wait|time|signal] (defaults to 'exit'):
tell the program what to do after setting values
-s, --sec=SEC: specify the number of seconds to wait (only valid for --mode=time)

specify the number of microseconds to wait (only valid for --mode=time)
after setting values: detach from the controlling terminal

values
values
values
values

and
and
and
and

exit immediately

wait for user to press ENTER

sleep for a specified amount of time
wait for SIGINT or SIGTERM

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

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

e
T
R AE 5 -

GPIO I THrAIIRE. TEMHEA GPIO ZHl, #SH M T 1R B s T, DAFfRi% 10

7.7.1 & sysfs ifja] GPIO

i

i sysfs Y] GPTIO B 253 i T, FATEILHE ] libgpiod.

BAE L PSRl sysfs 1517 GPIO. HA F2h7E WA%EC # sl CONFIG_GPIO_SYSFS J5 A RESCHF. %
Z£ menuconfig H1{#i CONFIG _GPIO SYSFS RJ UL, WAJM 1 4E /5 T CONFIG EXPERT .

T AT DA L3 T 45 28] 5

SN

7 Linux NAZJEA RS arch/armé4/configs/ H ¢ N1 defconfig H1. fildn, F

f1EF NXP ) BSP 4, X4~ defconfig "] PASE imx8 phytec distro.config

iEIME

61




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

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y

A Al AR — AN config Fr L. A RIEAEE, EHSHEFEMN (Yocto 2% Ft <yocto-ref-manual-

kernel-and-bootloader-config>),

WA EE GPIO 3PS & imxSmm-phyboard-polis-rdk.dtsi:

pinctrl_leds: ledslgrp {
fsl,pins = <
MX8MM_IOMUXC GPI0O1 I001 GPI0O1 IO01 0x16
MX8MM IOMUXC GPIOl1 I014 GPIO1 1014 0x16
MX8MM IOMUXC GPIO1 I015 GPIO1 IO015 0x16
>;
i
7.8 LED ¥T

WA AT LED £Ti%E4:3) GPIO 48, &nl B A e i) LED SRENFEFE: U5 EA], A & i 8 i
f) GPIO #:10 (2 W GPIO #B4) . kil /sys/class/leds/ TMiAE /sys/class/gpio/ KPFMEA].
LED 5 K= Rl PAM max_brightness SCH3EHL . brightness K% 8 LED 7R (BUETEEM 0 3|
max_ brightness). KZ% LED i bR ZHRFREZE, BrDAERTA IEZ R E IS S5,
T2 AR R B

TR A AR LED, dE5A

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

XHLAY LED JTA4E (R mme, SEOHLEBFIZLER) emme, EfTHE phyBOARD-Polis .
77T LED 4J:

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

GPIO M1 £ W & v PAYEIX B 483 - https: //git.phytec.de/linux-imx/tree/arch /arm64 /boot /dts /freescale /
imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy17#n37

7.9 12C 2%k

1% LMX 8M Mini 408 1% 3 BB PO Bl PHYTEC AL T2 RN BC ¥, ikt
et LMX 8M Mini ) 12C Bibt, 479744 T3 phyBOARD-Polis R0 T2C B i34
Bl AR (DT) 5.

i2c MBCATT ML S — 2O BE, BlAnm i, T IRCERZR, ALSIIER R, 4% scl-gpios il
sda-gpios, X2 T BRI i A H 5 I C

PC1 BTl E (BN imx8mm-phycore-som.dtsi): https://git.phytec.de/linux-imx/tree/arch/arm64/boot/
dts/freescale/imx8mm-phycore-som.dtsi?h=v5.10.72_ 2.2.0-phy#n102
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2C4 FZBCE (B imx8mm-phyboard-polis-rdk.dtsi): https://git.phytec.de/linux-imx/tree/arch /arm64/
boot /dts/freescale/imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy17#n149

7.10 EEPROM

7E£ phyCORE-i.MX8MM |5 —4 i2c EEPROM [Nf%. ‘EA P A-Hlk. 32 EEPROM %3] (4k: 12C-0 b
Bik: 0x51) A0 ID 10 (agk: 12C-0 Hudik: 0x59) mf A Linux WAy sysfs 82 0375 . 3 EEPROM i
ID BT 256 AN AR, R AIRi A as . A RS IR B W A PR B0 S 3 i)

7.10.1 phyCORE-i.MX8MM _LHj 12C EEPROM

i

EEPROM ID Wi (M2k: 12C-0 #ihik: 0x59) F11E+ EEPROM KIEMHI 256 PN (M4 12C-0 Hy
hk: 0x51) ANAIPHERREE . KR bootloader fYFT A, M T 7] RETCIE IEAAE S -

phyCORE-i.MX8MM SoM | 12C EEPROM #4235 12C-0 2 £kf% 12C il 0x51. A DARLHEN %1545 10F
5 A

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

FHRFOT AT 75H#ERFT ) EEPROM AYRT 1024 745, #4047

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

EHZEIHES 4KiB ) EEPROM (Ri4k: 12C-0 Hiht: 0x51), JffRE 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 &M

7 phyCORE-i.MX8MM _|fiE iy 12C EEPROM HAF— ANl 12C Hudik 0x59 7E i2¢0 _FShkfygsr ID
GO, PAJL— AT 120 Mtk 0x51 76 i2c0 b b IE# K%, PHYTEC (X 32 53 i 5 K ik
RAEMHRT SoM WIfEE., fUFE PCB UAFIBLE

TEJE B Ry B st e EEPROM dls. & M T #E#% 1R 619 DDR RAM W, 3 {45 AT DA A 1A 69
bootloader HifRHK STFRFA K RAM K/, I BB IEHH DTS overlay.

i EEPROM ID 1T [ 08 Al IE 5 DI a1 256 45 M B, bootloader #2745 []iX %] phyCORE-
i MX8MM Kit RAM %%, B} 2GiB RAM,

o

EEPROM ID T (Aa%k: 12C-0 Hiht: 0x59) FliF# EEPROM KIgpyii 256 A~F45 (Ma4k: 12C-0 Hi
Bk 0x51) ANATHHERRBUE M. SRR bootloader AT A, M 7] BEJCIE ERE S .

B APTEITHR 2 Bl s Ube 5 A% O AR AE U R Sl B Bed T BT A KA (5
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7.10.3 S EEPROM #yiE

R E WS A EEPROM e 2s(i]. ARG/ VO IR e 75 T Normal X, ATDAKF ID XI5
PR RS {7 e A 1 8 1 8 X

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

ik
SR AR T #~ EEPROM Z5[8], SiHRRBATY STHFATBA !

phyCORE-i.MX 8M Mini 3 {4 imx8mm-phycore-som.dtsi ®] PA 7E F& {71 B PHYTEC git H 3%
F| : https://git.phytec.de/linux-imx/tree/arch /arm64/boot/dts /freescale /imx8mm-phycore-som.dtsi?h=v5
10.72_2.2.0-phy17#n271

7.11 RTC

RTC n[PAMd /dev/rtex §ii. T PHYTEC fuliif 24 RTC, WTHESAZA RTC e 3Xft.
o BRE| RTC B4R, T RAE s AR 75 SO sysfs 46H -

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

o BN, VRIFRFED:

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

IS

BORB TR L ER (RTC), A4 12C 2 1) RTC. WA /aliases 45 H , Linux 24
XL H ML RTC #£45 1D,

H AN ) AT DAL hwelock THAN date iy BEAT#E. 2 2oR H AR EBCE R 241 H YA a -

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

A H a2 Sl HOYTAIEE] . H WA PALA R A BCE ). "YYYY-MM-DD hh:mmuss (+[-)hh:mm”:

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

ik
R (FEMR B +0100) W RESA FTAIE .

il H date A IFASMASSLHI A (RTC) BIRHEIATH M, FICInREATESIF AN, XEFEUE LSS
Fr. BB A RTC, HATFFEMH hwelock s . H1H hwelock THKF 471 H AN (G date fiydik
) B5A RTC, RIGEBIF MM FUUEHE N A% RTC I
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target:~$ hwclock -w
target:~$ reboot

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

ZINSEI AP (RTC) BCE RGEmRIFTH I, 356 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.11.1 RTC thfig alarm

ATDAMSEIS IR A (RTC) %y P AMR R R 58 . 26U Unix Z25Cimb], BIE 1970 48 1 J] 1 H UTC
FRUARIFNEL . ZAEMFEES] RAM RIS 4 B 250, A

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

ik
‘ PSR alarm BFTERFGR B AZITT— 080, B alarm THEEASCRRAD. |

I?)C RTC 1y DT:: imx-dt:imz8mm-phycore-som.dtsi?h=v5.10.72_2.2.0-phy9#n277

7.12 USB FizHIzs

i.MX 8M Mini SoC ] USB & il AR 2 15 3% A4 I A S T — B IS4 i) i 42 DA S B A S R e 77 52
5 R g = AT 6 480 Mbps (F#'HS) . USB FRGHA WML USB #5145 IP. P> IP AR 2RI
BifH (OTG) #fHlgs IP, #Efg 724 USB AMik4sal USB F#l. 4 IP #ERES—4 USB 2.0 Y2
(PHY).

BSP i KA EAEMES (Pidh) fdss. HAbs USB A 2 15 45 DR Eh AR e 25 R4 35 B Py A% T P
Mo T udev, FrERENIAERSESTAFME—Y ID, 0 ATE /dev/disk/by-id HRF], X4 ID 7]
PATE /etc/fstab "1 FRARIRI AN F R USB 6635

USB2 (host) FlEAENZEEER imx8mm.dtsi:

&usbotg2 {
dr_mode = "host";
picophy,pre-emp-curr-control = <3>;
picophy,dc-vol-level-adjust = <7>;
status = "okay";

1}3

USB Host £} DT: https://git.phytec.de/linux-imx/tree/arch/armé64/boot/dts/freescale/
imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy9#n240
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7.13 USB OTG

k£ % PHYTEC Hi#2fk USB OTG #:11. USB OTG ¥ [1£ F i USB 45 USB FHL M. ik
BT R3] USB OTG i ) USB BEfF. Blan, A15KE USB KRB A ERT] USB OTG i,
R RN /dev/sda .

7.13.1 {£4 USB &&

BT RTFEMAE R USB % & E#:% USB EHL (Flin PC) , EFEACEM ) USB gadget. il USB
configfs, 0] PAE X USB gadget HIS M ENHE. BSP 1518 kernel module B USB configfs 3735,

[target:~$ modprobe libcomposite

#il-5-:
o L, EXZ%, #lin USB Vendor il product ID, FRHiFiE (0x409) BB FELH:

B
TR, R X Ly A AT E AT

cd /sys/kernel/config/usb gadget/

mkdir gl

cd gl/

echo "0x1d6b" > 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 HTK, NRAERTFE gadget B30T

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

o BUAEAR AT AR AR AR ZE T Y D) g -

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: HITIRF gadget, AL /dev/ttyGSe HYHRATHEL
o ecm: PAKIM gadget, GIEEPAKMEZIT, B0 usbo

o mass_storage: TALI]LAMRALBLH AL USB KA RAFMH & —HE, XHF AR R T X . #EX
EFIHER .

o KESHIIRESE FI ML -

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

mkdir configs/c.1

mkdir configs/c.1/strings/0x409

echo "CDC ACM+ECM+MS" > configs/c.1l/strings/0x409/configuration

(ZEFm)
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(#: 110)
1n -s functions/acm.GSO configs/c.1l/
1n -s functions/ecm.usb® configs/c.1l/
1n -s functions/mass_storage.0 configs/c.1l/

o fha, LA A4 3 USB gadget:

target:~$ cd /sys/kernel/config/usb gadget/gl
target:~$ 1s /sys/class/udc/

ci hdrc.0

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

MR ARG A 2 USB #Ask OTG i1, MATLAKF EFIMM 1584 USB & Hsblae (UDC).
- ifiE1 USB gadget FAERAECMMIGIIAE, WHAG:

[target:~$ echo "" > /sys/kernel/config/usb gadget/g1l/UDC J

WA USB # O N & & & #  imx8mm-phyboard-polis.dtsi A it & & Host. iF £ H.: https:
//git.phytec.de/linux-imx/tree/arch /arm64/boot /dts/freescale /imx8mm-phyboard-polis.dtsi?h=v5.10
72_2.2.0-phy17#n228

7.14 CAN FD

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

77N

phyBOARD-Polis B4 —Ajlid SPI #EH(5M# CAN FD it - MCP2518FD. Wi/ T SPI, PRl
T CAN FD iR s LR

77N
£ phyBOARD-Polis-1. MX8MM |, UIRTGEEE, nPAEENF S5 BLEN ON /5 it b .

. ’fyi}zﬂ

[target:~$ ip link }

EAEL AR, A CAN £ 10875°8 can0 1 canl,
o BRI XK can0 BYMERE, BIINHCRRRMERRIT A, WA

[target:~$ ip -d -s link show can®@ J

can0 {5 ECRFUNT fir s -

{2: can0: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UNKNOWN mode DEFAULT group default,

—qlen 10
(BT )
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(B D)

link/can promiscuity 0 minmtu O maxmtu 0
can state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms 0

bitrate 500000 sample-point 0.875

tq 50 prop-seg 17 phase-segl 17 phase-seg2 5 sjw 1

mcp25xxfd: tsegl 2..256 tseg2 1..128 sjw 1..128 brp 1..256 brp-inc 1

mcp25xxfd: dtsegl 1..32 dtseg2 1..16 dsjw 1..16 dbrp 1..256 dbrp-inc 1

clock 20000000

re-started bus-errors arbit-lost error-warn error-pass bus-off

0 0 0 0 0 0 numtxqueues 1 numrxqueues,,

—1 gso max size 65536 gso max segs 65535

RX: bytes packets errors dropped overrun mcast

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

L

i A —HARES L, XS HAE T DARMEE T, IR AR 2400 T CAN #OUZMIER (BN
MAC #uhit). PAN S8 E&H HrEE

can0 BEOZR
NOARP CAN JE¥:f#i il ARP #piY
MTU I RAEHHTT

RX packets  #U) Ecdin tu 4t
TX packets %1%k ) RE (50
RX bytes 23 (TR
TX bytes RIRTFATHL
errors... BEHRGITHE R

CAN g B 2AF systemd B E {4 /1ib/systemd/network/can®.network H5E 51 N T A bl (4,
AR | 3EAE BSP IR RS N . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can0.network PIEIE, HFEHRIFE MRS

[Match]
Name=can0

[Can]
BitRate=500000

HRRR T ATk, B, BENRIGIRE (flexible bitrate):

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

AT DA cansend KZE7H ., B candump #EIH B :

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

ZAE SN T H AR BEYL CAN Yk, W ) cangen:

[target:~$ cangen

cansend --help Fll candump --help H&AH T & emi A1 VA RIHE Bh (5 E
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i

mcp2518fd SPI ] CAN FD H3H5M 125kB/s JFURREARRA . Al DARERE I AR, (HATRE IR IR
TAE.

imx8mm-phyboard-polis.dtsi & & CAN HlHE : https://git.phytec.de/linux-imx/tree/arch /arm64 /boot /
dts/freescale/imx8mm-phyboard-polis.dtsi?h=v5.10.72_ 2.2.0-phy17#n106

7.15 PCle

phyCORE-1.MX 8M Mini HA—4> Mini-PCle . —kiit, PCle 2 HakMEL ERHTsce. 7ol
WRIFEAGG, BRI AMER A4 Ispci 2F A PERAIE) PCle Btk .
. Zf?gbu')\

[target:~$ lspci -v ]

o IRFFE:

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

01:00.0 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: [e@] 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

FEXANHIF, PCle %4542 &4 R WiFi Link 5100 .

T PCle ¥4y, BOAHE NAZICE e HIEFIKEIFE T . B, XK WLAN R /R filiE .
SRS B SR S AR 15637 44 2 CONFIG IWLWIFI , W DAYENAZECE S Intel Wireless WiFi Next Gen AGN -
Wireless-N/Advanced-N/Ultimate % .

e In order to activate the driver, follow the instructions from our Yocto Reference Manual.
— linux-imx f{JZF7RH: virtual/kernel

XL, 41 WLAN R, S5 2OEUNG b fi R F 300 o X Se P SCPR BB AE /1ib/ firmware/ H 3R
B, A RERET % B
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. ?ﬁu’}\

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

o filhn,

LB S

GlBsh M4 N

[target:~$ ip link set up wlpls0

o RCRAERR DEEHIG BRI PA T i -

58

58

58.

58.
58.
58.
58.

682104]
.690822]
6965771
831022]
839679]
845435]
.902797]

iwlwifi 0000:
iwlwifi 0000:
iwlwifi 0000:
iwlwifi 0000:
iwlwifi 0000:
iwlwifi 0000:

01:
01:
01:
01:
01:
01:

00.
00.
00.
00.
00.
00.

o ©O © ©

0:

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

IPv6: ADDRCONF(NETDEV UP): wlpls@: link is not ready

IV

4t PCle #e45, BIUIPAKM R, BIEEEA M /lib/firmware/ Nz EESCL:, T BEIEH TAE, mARIL
BT RS AT PRI IR R . X PN — e AR R A SR T E R E N R XA
DUT . BRI A AR KRR FEE B A58 1 T o P

7.16 =45
PEB-AV-10-Connector £ BN HiiAs, Hot 1531.1 AL % T TI TLV320AIC3007 4 fitid#s (CODEC).
R L 128 R, FREd 12C BEFTE .

A5G OMTP ARifEr 3.5mm HHUHALA—4 8 #H0, JITEEAA AV RGN E A
8 FHE NS AE A 4y . BB AR S (line-in),

TR A A A R IRBIAR R 15 IR N K DA S A 24 7K

THHA LA iy PAE AR A

[target:~$ aplay -L

B AR

[target:~$ arecord -L

7.16.1 Alsamixer
B A RTIRE, THRA:

[target:~$ alsamixer

)

Bz FIR 2 10

PRI

, POAERIC B2 n ARCE R D REE . i SSH $]JT alsamixer 0] gL
$Df’fﬁJ‘®ﬁﬁi‘ PR S 25 0 21
s (ki) ,
AR, (1 tab 8, 00T DAERRHON SR & 1 ﬂiJZIETJfJJa‘ﬁ%

PRCREA. A DA ARG 5@%%@@&4%;@ s o

A PAE S m B

R DA 4 < BRI AR TE A >

(LMM”
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7.16.2 ALSA S8
FATW) BSP Bt — ALSA [t ¥ 3Cf4: /etc/asound. conf .
ALSA P& ST DR TR 2 T am i B ER , B A2 ALSA IEH TAEFTLRM .

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

B PEB-AV-10 & ML, ¥ playback.pem M “dummy” % E K “pebavl0”:

looal

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

}

[...]

QR BN &, 5RO & B SO R RS RO %, R playback.pem 155 R AH B (1) 3505 FERE L
w45, Pla “softvol pebavl0”. {ifi [ alsamixer 5|5k JR% 35 B9 5.

loool

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

7.16.3 PulseAudio Bt &
I H Pulseaudio FL HART , kA vl H A4 s

target:~$ pactl list short sinks

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

o

Ve PEB-AV-10, i&#iA:

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

7.16.4 &K

1817 speaker-test DAR AT BE -

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

SR A E AL, ETLAGEA] aplay. BIA0, BT ALSA U E 4

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

BRECHAASS, B0 mp3, GATLAGEST Gstreamer:
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[target:~$ gst-launch-1.0 playbin uri=file:/path/to/file.mp3

7.16.5 ®E

arecord Jg&— A AT LH, HTF G0, BRNE A NEER A . BEREAR R EIE, 7 A A
alsamixer, flaN, F7IF &M PGA RE% MicSR f AM PGA R& % Mic3R, DMEET 3.5mm FHFL %]
K H TLV320 4ffhD %0 22 v WU A 540 .

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

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

P

TR HOM SR E SR E F 1, DR B TR ) b A S ORI S 3 15 I B8 PR AS () B8 SRR AR 5

w & W F S B E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts /freescale/overlays/
imx8mm-phyboard-polis-peb-av-010.dtso?h=v5.10.72_ 2.2.0-phy17#n56

7.17 MR

7.17.1 #4715 Gstreamer
XAAAE BSP HERIN 2 :

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

. Ei%‘l

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

. ﬁ%l

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

7.17.2 kmssink i ID $®iA
kmssink J{FRFE—MERLS ID. BARBUERS ID, Z0TAEH TH modetest.

[target:~$ modetest -c imx-drm

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

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

(BF )
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props:
1 EDID:
flags: immutable blob
blobs:

value:

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

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

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

4 TILE:
flags: immutable blob
blobs:

value:

(#_ETT)

7.18 &R
10 FE @R BRIGZAL TOERRIRAS . W PEB-AV JEE28AIEH:, Eshm I fE & b Bl E B .

7.18.1 Qt Demo
ffi ] phytec-qtbdemo-image B}, Weston &¥EEshbtEsh. v PAMEIE DA R iS5 1 phytec-qt5demo:

[target:~$ systemctl stop phytec-qtdemo

o« HHEGHITLG Demo, ii§isfT:

[target:~$ systemctl start phytec-qtdemo

o TEH Demo W HBNEEN, HiafT:

[target:~$ systemctl disable phytec-qtdemo

o LFM Demo W HBIEE, #ial7T:

[target:~$ systemctl enable phytec-qtdemo

o Weston n[ AT AR 7 205 1k :

[target:~$ systemctl stop weston

HiE
TE X [H] Weston Z |, Wh%i4E %] Qt Demo.,
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7.18.2 EFizHl

W LCD ##:8] PHYTEC JF i, WIPAM Linux WAZRY sysfs 8 D20 R g al i
JEB A AT ATE S /sys /class /backlight & ] o ORI SCIEHF i H 5 AR ] A Al 756

ik
— ¥ BB £ BoRIT K MAE /sys/class/backlight 2465 H. el backlightO #1 backlight1

o BN, BERBURR GO (max_brightness), 4T

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

AL T2 0 3] <max_ brightness>.
o BURBCYRIZZEI, WA

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

o B AT brightness DA BB JE

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

B, KHHE.
A XA XHEN X, 3 W https://www.kernel.org/doc/Documentation/ABI/stable/

sysfs-class-backlight

PEB-AV-10 ) % 5 # o] DA FE 3X B % #]: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/
freescale/overlays/imx8mm-phyboard-polis-peb-av-010.dtso?h=v5.10.72_ 2.2.0-phy17

7.19 HFEE

7.19.1 CPU i RZEiFY

1.MX 8M Mini SoC H1i) CPU BERBSEE I i M i He o X THEA T CPU M EftEREm T4 )y
REPRANE RN SIS R EARJEEE” (DVFS). i MX 8M Mini BSP 3} DVFS Jjfig. Linux W%
$eft T —4> DVES HE28, i CPU Ui B/ Nl KR A — MG B HGZATHY governor, ARG
(1 MX 8 S SERpJ LA AHR o

I

/4 DVFS SN 44> CPU LR BE THIRECE, H—4 CPU BLHIIRE R 2 H AL CPU #
Lo HIt, B CPU BROLIRAI MR DVES &, S0 DVES SE 2 AR .

o BORBULHESNE, WA

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

Bil4n i.MX 8MPlus CPU, fxmAlis%) 1.6 GHz, WIZ5HFGE:

[1200000 1600000 ]

o RIS ETRIR A
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[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling cur_ freq ]

governor AT A0 H bR B ShPERH LM P
o B FTA I governor, FEFIDATN Aird-:

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

« conservative governor 55 ondemand governor JEFALL. H2BRITNE AR, B W (RS
CPU #JZ, MiAtE CPU A AEfn 7 2k i ik B bk 3 dse K

o ondemand (FKIA) MHIEYUHI RS FRLEW AER CPU BLOHIRZ MY, 24 RE AEB I RHE (I
ERAfER CPU LR,

o powersave IGAEFERAKAY CPU AZL4I%.
» performance (23 =) CPU BLLJiR.

« userspace DA root B4 I H P H P as RN RR P B AR (B, S 1600000) o fi
A

o HAEIHHIY governor, THHIA:

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

N ENEEE

[ondemand ]

o UM —A> governor (BI4N, userspace) I VAL AT IS8

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

o BUEARATABCE IR :

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

f X governor [HEELN(E R, S5 Linux WA E S Linux NAZSCEY, #42°H Documentation/
admin-guide/pm/cpufreq.rst .
7.19.2 CPU &L EH

% 1.MX 8M Mini SoC its Ji A DAH 20 BREs %0 Bilfn, 1% i.MX 8M Mini B 4 4~ ARM .0, A[PA
TEIBATHS ERAR T S I 5 P

o WEBRGTHIA L, WHIAT

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

o XKFEIN, Bilhn:

{cpu@ cpul  cpu2 cpu3 cpufreq ’
[...]

X ARG AP L. BOATEOLT . R ITA T OEBUR T, ARG iR fE .
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o BERMIRA, Wi

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

fERBIN, BeR 2

[[ 110.505012] psci: CPU3 killed

ARG KA, 9 B0 EATZEHHME TR
o BEATLAGEH] top fiy &AL LAIIERR 1 AR G -

[target:~$ htop

o WEFEAML, FHiT:

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

7.19.3 ik E RAM
phyCORE-1.MX8MM SCERHEARHERMIKIL . AT AGE AR M BE IR . 8 /A2 mT LA AR J7 3QsE ) -

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

POl B TR G, GiistT

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

7.20 #HETR

7.20.1 U-Boot

Z Al U-Boot Wi SEFEHIAGEEAE . BlHE, U-Boot M 7l RHLIIGE, VARG IEAE S Shad R bl 1o 34
KALELE RIS WAZ P IR — 2L

=il 3 ) 25 IR S R S 3l H G v s -

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

7.20.2 A%
Linux WAZSER T R BIIIARE, RERSHEMLE R (SoC) L, FEAR CPU M, 44 XUk, JER1HAbBK e 7 s
DR, FEERIRE LT X RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt).,

AR T IAE 1MX 8M Mini SoC & B #GE RN APL, i MX 8 AT SoC 11 P Hs i AL R
Ao

o URFTRE T AVAZZ B QR BRAE

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

o B, RrFREE]

[49000
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imx_ thermal PWAZIRSHAM TRl & . X 2efil 2 SR CPU RS 1A R IMA AR . FE X4 TR
HIR VR o

ml Tk
#igh (%4) 85°C 95°C
FeE (£HL)  90°C 100°C

(BB NZ sysfs XJ¢ /sys/class/thermal/thermal zone0/)

DA R B0 X S K R il A S I S A R . I T I FABOR. (BFRK thermal governor)
4% Step Wise. Fair Share., Bang Bang #l Userspace. BSP (i [l I BRIA NG 2 Step Wise, HIIR sysfs
A temp H1) SoC REAE R T trip_point_0 , W CPU SR E ik CPU SR, 24 SoC i B 5|
trip_point_0 VAR, BRI .

ik
‘ BT AT TARIRESFHA) CPU, [Nl & sl i SE BT BB S Br A . |

7.20.3 GPIO 3

i
Only GPIO fan supported.

—/~ GPIO ¥l KUs 1T PAZE$:%] phyBOARD-Polis-i.MX 8M Mini, 1% SoC 48— ANEE B IREE , 1%L
PR T HFR Y . KU JVE M R A TR . FRATTEE ] Imsensors Al hwmon SR SCELX — 5 . lmsensors
EWEEGR RS, AT ECE L EE T S 2R XU . T phyBOARD-Polis-i. MX 8M Mini, %> E{E &
60°C.

T AT DATERC B S A T e

[/etc/fancontrol

WU AR B systemd ARSS JHZh. ATRAEL AR TS &

[target:~$ systemctl disable fancontrol

7.21 &'

PHYTEC i.MX 8M Mini BIH L& — MR 1T, 4 R AEY R L. 1107 U-Boot ik
R, RATRHE R 60 #. (I, EDGE RS BOREh R, AT T E A RIEAT. Linux RS
BIFE AT, JFH e AR, Al R systemd 76 Linux LB 11, DG F S
F A I R

7.21.1 Systemd BEIE X
Systemd MRAS 183 FFUG SZFFiE{4-F 14
o BURHAIIMCEE, FEE R AEORECE /ete/systemd/ HH S system.conf 34
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RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

RuntimeWatchdogSec & LT & )Ry R[], 1 Shutdown WatchdogSec 7E LT 258 55 et B 1 e B s 1)
£ x systemd FHEAE T TR E ZEEAE 8., #1574 http://Opointer.de/blog/projects/watchdog.html, B
UCRAEE R R AR, BiE BT

[target:~$ systemctl daemon-reload J

7.22 B F— R T 4mi2ie$138 (OCOTP_CTRL) - eFuse

% 1.MX 8M Mini $2it—k M r] 458 fuse, A TAEME(EE, BIa0 MAC bk, J52hEE A ALK A RS (F
i.MX 8M Mini reference manual FFrR “F I OTP £l (OCOTP_CTRL)”). PARFFEHKH i.MX 8M
Mini reference manual, 3 OCOTP_CTRL H{—24 H25E8 (kA 0x30350000) :

B Bank 7 W ERBE A iR
0x30350000
OCOTP_MAC AT 9 0  0x640 £ ENETO0 MAC HuhkAg{% 32 17
OCOTP_MAC_AI 9 1 0x650 14 ENETO MAC #iik 5 16 A1 ENET1
MAC HuhEfIIG 16 £
OCOTP_MAC AL 9 2 0x660 f14 ENET1 MAC HuhikiE 32 fif

KT OCOTP_CTRL H1#y fuse 55 2h L E 2 B 588 5 RATEMBLST, #HZ 5 1.MX 8M Mini Security
Reference Manual F11)”Fuse Map” #43
7.22.1 7 uBoot $hiEH fuse BY{E

T ABEH AT BT shadow RFf7aR e fuse 2Ffde. TR AL, HFEEH AT A301H5E:
OCOTP_MAC_ADDR:

[u-boot=> fuse read 9 0 ]

7.22.2 # Linux $hiEH fuse {H

55901 Linux HfY fuse %5, NXP 24t 7 NVMEM IMX OCOTP bk, Frg MWW shadow Z4F
#RI fuse NAATPAIEAT sysfs 1517 -

[target:~$ hexdump /sys/devices/platform/soc@0/30000000.bus/30350000.efuse/imx-ocotp®/nvmem ]
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CHAPTER 8

i.MX 8M Mini M4 Core

%7 Cortex-Ab3 #.>4h, SoC Hib£ER T —4 Cortex-M4 Core /5 MCU., FA1H Yocto-Linux-BSP ¥¢
A53 # bizfT, 1l M4 Core n] PAVENHIB) CPU, AT H#MLE RTOS [ FHATHIIMES . AL
w] AT R AR R A5, R AN e (8 S5 257E M4 Core B 2F8E Linux #4E R G P AT IR Bl . A
TR A G0 G 8 ] (4 191 DA S e[ 2. phyBOARD-Polis _Fizf7EA7.

phyBOARD-Polis H {1 NXP MCUXpresso SDK F1 Zephyr i H % #¢. 4357 {UH#A NXP MCUXpresso
SDK, B4 H il MCUXpresso SDK S HFHZHAEE 2 .

IR EAEAE Zephyr T H ] M4 Core , 5% Zephyr TiH 3CR:

o https://docs.zephyrproject.org/latest /boards/phytec/mimx8mm_ phyboard_ polis/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 Mini f7- B al AN PHYTEC [y GitHub BRI :
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.

79


https://docs.zephyrproject.org/latest/boards/phytec/mimx8mm_phyboard_polis/doc/index.html
https://github.com/phytec/mcux-sdk/
https://github.com/phytec/mcux-sdk-phytec-examples/

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

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

H3k examples-phytec B8 T ra B AE M 7R B, & H T phyBOARD-Polis Flfili4 A 2.13.0 1Y
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 ]

BRIZATAE M4 Core 1) TCM LR PE. S AL armgee HSE R release/ 1o bin SO ALE
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 M4 Core 7=l

HWiFER Pzt M4 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 M4 1#%#:%] phyBOARD-Polis [ USB ik 1, S MHA ttyUSB %45, —ANT
B A53 &R UART #HE., B—NMTEISEE M4 Core iR UART (4 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
T4 M4 Core i) TCM Haz 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...

P 7 % 1 B 2R 7E M4 Core B3 UART L.

8.2.2 i&iT Remoteproc # Linux LiE{TRHl

Remoteproc Jg&—AM&EH, ARFELEZITHITA Linux $54i M4 Core . A PAIM#E N TCM 4ikad &, Hnl A
JEEEE IE AT . 21 Remoteproc, FHENEIREM Overlay:

TETF KA /boot H s 4R %R bootenv.txt U, #hN imx8mm-phycore-rpmsg.dtbo :

[overlays:imXSmm-phycore-rpmsg.dtbo

)5 HbrHAE U-Boot H1iifT:

[u-boot=> run prepare mcore

M4 Core H[E fF.elf SCPFRTPAFE /lib/firmware "R 4RH] o ZMEFECE, #HA -

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

ZOMBAF P, M4 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
] 1.MX 8M Mini ] M4 Core 75FERFERAMY L E SCHE 2] J-Link #¢4:H & : NXP J-Link SCHHT
1i.MX 8M Mini

5 J-Link —if2, GDB 45 & nl Tzt AR il# k. £ phyBOARD-Polis F, JTAG 5|In] PAsL X8 7
JEFERAR VI . WA IA R M PEB-EVAL-01 JF &k, %I ABATIGRA —4> JTAG 0.,

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

B8 J-Link 80, GiFHA

host:~$ JLinkGDBServer -if JTAG -device MIMX8MM6 M4

Connected to target
Waiting for GDB connection...

(1] GDB Flia T, EHA

host:~$ gdb-multiarch firmware.elf

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

Resetting target

(gdb) load

(gdb) monitor go
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CHAPTER 9

BSP ¥ k&

0.1 Chromium

FAIP) BSP 5 Chromium, £ HFE LA BRI HAL S 7E phytec-gtbdemo-image H1.

9.1.1 } Chromium HFEINBEEY local.conf L {§h

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

%1% Chromium 75 2R K IfTA] .

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

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

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

[target$ DISPLAY=:0 ]

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