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i.MX 93 BSP FHf

SCARY AR i.MX 93 BSP T/
SR A BSP FJi}

Yocto T}  Mickledore
BAEA 2024/01/31
BESCARY i.MX 93 BSP F/J

TRER T SATNEHAR BSP:

Compatible BSPs BSP £#Z#l BSP £#fHHEl BSP IRE
BSP-Yocto-NXP-i. MX93-PD24.1.1 /NEE¥; 2024/05/07 Sz

AT EE L BSP Wy 2e%e. kMRS, HAk il phyBOARD-Segin i.MX 93 and
phyBOARD-Nash i.MX 93 Kit (a4 1. AF WL FE WD Fi% %, u-boot Fifg. AT}
&2 PC(linux #4ERSE) EIATINIES .

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 .
W 7 X SEARUE T AN 45 B 2 Sh, PHYTEC R K5 (1™ i A2 S T, I U6 W AR B X 28 S0 A

A HR B L 1A 58 0 JEAT BT X PEAR 0. P40 SO R T IAAE TR A7 B9 hitps:/ /wwvw phytee de/produkte/
system-on-modules/phycore-imx-91-93 /#downloads {7,
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CHAPTER 1

Sz FFHIRE

TEFAVOI T, #0 DA E T BSP A BSP-Yocto-NXP-i.MX93-PD24.1.1 (i Machine % FHoxf
MR Article Numbers(F= i Z5): S0 ML,

WEREAE “Supported Machines” #4334 T & ) Machine Name , 7] PA# % Machine ] fif
) Article Number (™ i %1'%5) DA KRR 15 DA k. QR E A1) Article Number , 7]
PARf Machine Name T3 %5, (GEFEER) Article Number . BU7EE 2 W GFF & BEAF BT 5 1)
Machine Name ,

IS

A& BSP Fibhit e Bt phyBOARD-Segin i.MX 93. Rl #r 4 wafLL{E phyBOARD-
Nash i.MX 93 47,

1.1 phyBOARD-Segin i.MX 93 24§
1.2 phyBOARD-Nash i.MX 93 2844
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CHAPTER 2

FriafE A

% phyBOARD-Segin i.MX 93 and phyBOARD-Nash i. MX 93 Kit &4 #i4cRE 71 SD £, BH
% phytec-qt6demo-image 1%, WPAEEMERESIE. BOAKBRT, ZO bR eMMC %S T U-Boot.,
fjd;ﬂ;é;ﬁ PHYTEC F#iIl 5 #4F PRI G585 ATDR R BSP 851855 2] SD -RRAK A s
B KA.

B HERT ARG B S A SD Rl eMMC. fo 8 NBNE 72 Linux dy447 TH dd #1718 5 I
FEA. H—FMrE2 M PHYTEC i T partup , B0 AL I8 RS R R AR SR 5. 48]
PAM L AT O B 1415509 Linux partup — 38630 o #5132 partup {9 readme U KRBV BT S

2.1 THRER

phytec-qt6demo-image BifR {5588 RGP M I 2301, BRI REUR 2170 RUA AR B AR 2 4
EHE ARSI . TPAN PHYTEC R34 T3 partup S8R 30 20 A dd #H k5 WIC
B

M TR S5 A7 3R partup iR SCPFE; WIC $518:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.1/
—images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/phytec-qt6demo-image-phyboard-segin-imx93-2.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.1/
—images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/phytec-qt6demo-image-phyboard-segin-imx93-2.wic.xz

ik

FHXF eMMC, FATEIMEH partup 5 B KR EE B A R0 KECEM TR, HNEES AHE
BB dd B, EOAT DA N s A T S RS A BCE



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/
https://github.com/phytec/partup
https://github.com/phytec/partup/releases
https://github.com/phytec/partup#readme
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/
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2.2 BWEBA SD k

e

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

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

2.2.1 FKRIERIRE

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

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

[host:~$ lsblk ]

2. BUERARE) SD K, ARG FRR AT A2

[host:~$ lsblk ]

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

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

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

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

HIF A X ALK, Bl

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

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

2.2.2 {& bmap-tools

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

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

L PAT i WIC 8ifgbe 5% SD

[host:~$ bmaptool copy phytec-qt6demo-image-phyboard-segin-imx93-2?(.rootfs).wic?(.xz) /dev/<your device> ]

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

FrisfER 8
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i

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

2.2.3 {#H partup
ffi ] partup £¢%5 SD Kk HE—/4 s

[host:~$ sudo partup install phytec-qt6demo-image-phyboard-segin-imx93-2?(.rootfs).partup /dev/<your device> ]

i PRAE <your_device> ¥l Bz MR BB #4475 -
KT partup BYHE—B MU, HSFH 15050

i)

i resize2fs HiAR 1.46.6 R HRAH PC R4 (40 Ubuntu 22.04) FEHEHEETE Mickledore PA K
$iH9 yocto NUA QIR partup BPEEL. AR resize2fs Bt T IR SEHA LT, £
FHEM(E S, THZH release notes

ik
partup HA KRR eMMC user IS RHE KIS DhAE, FATFLHER) partup F2)F o xS RE#E R U-Boot
PG, X g bmaptool TR TCIESE AT — i, WIHT—&B7 Brid2lH) .

partup A T HMBES THR—DFEMEZ, Bl ARLE MMC FFrE# 5, unfhnl DLEES A
eMMChboot 431X, JEFEEH HAthay2 .

2.2.4 €/ dd
TEHZE A SD RgEHEDKIG, BIAKES SD K.

~J§£HYTEC ;BSP SRR (AT RS R *owic), Mo —2MA SR 5B (a9
Bk *wicxz),

W5 ) RIEGEE (Fwic), WL F @4

host:~$ sudo dd if=phytec-qt6demo-image-phyboard-segin-imx93-2?(.rootfs).wic of=/dev/<your device> bs=1M,
—conv=fsync status=progress

NHEEG ARG R (Fwicxz), WHAL T4

host:~$ xzcat phytec-qt6demo-image-phyboard-segin-imx93-2?(.rootfs).wic.xz | sudo dd of=/dev/<your device>,
—bs=1M conv=fsync status=progress

FRUCH GRS <your_device> Brffly 2 Btk I i # 44 FK -

SR conv=Fsync FRGIFE dd R[] 2 FIX A #EAT syne #4E. XHLRITA BERIERC B A SD R, Mi%Aa1E
{APEIERATAENATH . S50 status=progress K] HIH (5 EL .

FrisfER 9
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2.3 HEXRB3)
o FEM SD RJEZl, bootmode switch (S3) IR E NN N ALE:

ON
1 2 3 4

« A SD

o BT RARATE S O 5 4% FHLERE . f# ] UART1 console on PEB-EVAL-01 for phy BOARD-Segin
and X-37 USB-C debug for phyBOARD-Nash,

o WITRAGEE
o DA 115200 RF0A1 SN ARSI H 1 /USB dinH (R %AE L0 _ A F] u-boot/linux JHEH{EE)

FFiga{E A 10



CHAPTER 3

¥ BSP

This section will guide you through the general build process of the i MX 93 BSP using Yocto and the
phyLinux script. For more information about our meta-layer or Yocto in general visit: Yocto Reference
Manual (mickledore).

3.1 EXiRE

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

3.2 T%; BSP

KU BSP AR . G AAIRATAY N 80TTE F#E5E R BSP £if%: BSP-Yocto-1.MX93 5 3t A] PAfH
A Yocto T# BSP LAEIf4iF. WIREAHZX BSP #AT&0, Bl S —fir=.

phyLinux A ] python IFEEF%HE, &—MHTEH PHYTEC Yocto BSP THERELA TH., A
e FF BSP,

o AUE—ASETIIH SCPEE, PRI phyLinux JAS, HIET BIAS B3 0] A THCR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

i

FNFE AR E S, phyLinux B oS EBRYFITER TER F. A— DA NS HEF
YA phyLinux 2374 454

e 14T phyLinux:

11
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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-wayland MACHINE=phyboard-segin-imx93-2 ./phyLinux init -p imx93 -
—r BSP-Yocto-NXP-i.MX93-PD24.1.1

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-qt6demo-image ]

il

XA, FATRBAINTB/ N IEEFEAL R phytec-headless-image JHif, NEH —
Pl b LA

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

‘i BSP 12
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5P RAEBURAY Tntel Core i7 AbIEE FAATE 40 4. JREEROHIHL B A
I, KOS 3 54D

3.2.2 BSP &%

JirA i Bitbake A2 R BE G HRIAE ~/yocto/build/deploy*/images/<machine> . fI41IPA T 413/2 phyboard-
segin-imx93-2 machine 4= {1 BT S0/

u-boot.bin: Z§i%J51 U-boot bootloader — @il Sci4, N EHL L P bootloader!
oftree: BRA N AR

u-boot-spl.bin: — A FIN#E#s (SPL)

bl131-imx93.bin: ARM #J i [l {2 il Sc

Ipddr4__dmem_ 1d_ v202201.bin, Ipddr4__dmem_ 2d_ v202201.bin,
Ipddr4__imem_ 1d_ v202201.bin, Ipddr4_imem_ 2d_ v202201.bin: DDR PHY 1 455
%

imx-boot: [ imx-mkimage 41/ bootloader 5if%, % SPL. U-Boot., ARM W[ {5 &1 DDR
[l X AR 5] bootloader £if4 .

Image: Linux WNI%514%
Image.config: N#% config 3 {4
imx93-phyboard-*.dtb: P340
imx93-phy*.dtbo: NAZiX&H overlay
phytec-*.tar.gz: bitbake-image #i%4: i1 root X8R 5.
— phytec-qt6demo-image-phyboard-*-imx93-*.tar.gz: ¢ fi f  bitbake-build 4§ ¥
phytec-qt6demo-image H
— phytec-headless-image-phyboard-*-imx93-*.tar.gz: 7£ ff f] bitbake-build %5 %
phytec-headless-image [}
phytec-*.wic.xz: bitbake-image %14 B EHiRY 5] SD REi1%, 15 bootloader. BEAH —
BRI (DTB) . WA S RSt
— phytec-qt6demo-image-phyboard-*-imx93-*.wic.xz: £ f{# Ji  bitbake-build % %
phytec-qt5demo-image [}
— phytec-headless-image-phyboard-*-imx93-*.wic.xz: £ ff ffJ  bitbake-build 4§ ¥
phytec-headless-image i}
imx93-11x11-evk__m33_ *.bin, Cortex-M33 MCU f#] Demo W 27 i gkl o4 mf bAoA
U-Boot B{ Linux F-ahnifEzsh

YRi¥ BSP 13
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CHAPTER 4

LRBERSE

4.1 BEREXFR (S3)

N2

TR A :
« phyBOARD-Segin-i.MX 93: 1472.5
« phyBOARD-Nash-i.MX 93: 1616.0

#% phyBOARD-Segin/Nash i.MX 93 A7 —4> (EZhiERCE) TF%, FAPIASA R oz, T s

phyCORE-.MX 93 BRA 1 E 35 .

15
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1 2 3

K 1: eMMC & 2: NHE fuse

4

Kl 3: USB K 4: SD
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4.2 1EE eMMC

FEM eMMC JE3h, HEHfiff BSP SR E LS 5] eMMC, 3 H.bootmode switch (53) % &R eMMC,

e

% eMMC I SD K Ehesk TRl (5E4—80) MBI, ] boot 7rXpg UUID t2tHE. Bl
WM emme JHEHI, besk—BBiBRE SD RUREIRAAE, XSFECORHERER, HA Linux 2R
UUID R4£8H3h7 X

[target:~$ blkid J

I PAB T ARG S i B B R 5 2 20 . Q2R mmeblkOpl Al mmeblklpl SAMFE UUID, WiZiE
SEEN M .

4.2.1 M\ SD RI%E eMMC

WA M4, el A SD REH eMMC. Mk, @HFEHE SD R EuEs—nl A& 5
(*.wic)o HITHGICIFHYK, EFRFEY RE SD RUAMUH AR (WSR2 B I RIE) . A XAnfT
PR SD K, SN “PEE extd IRIMFRGEHIKN

s, i partup 3485 SD |, 1Getting Started TR, KBS H SD RIYATBAHE .

HEF AR linux IR HET SD FIFE eMMC
BT Linux EAES eMMC. ZRFAE SD R ERFF—4> partup 0 WIC SifRRIA].
o 7£ SD R EEFERAH partup s WIC §ifgsk WIC.XZ Fifg3cft:

target:~$ 1s
phytec-qt6demo-image-phyboard-segin-imx93-2.partup
phytec-qt6demo-image-phyboard-segin-imx93-2.wic.xz
.

BRI MMC &%

target:~$ ls /dev | grep mmc
mmcblk1

mmcblklpl

mmcblk1p2

mmcb1kO

mmcblkOboot0

mmcblkObootl

mmcb1lkOpl

mmcb1kOp2

mmcb1kOrpmb

o eMMC EZAMIEHEE B EEM A boot 43X (mmceblk0 boot0; mmcblk0) boot1)
o [ partup ¥#1% 5 A phyCORE-i.MX 93 ) eMMC (/dev/mmcblk0 A4isX):

[target:~$ partup install phytec-qt6demo-image-phyboard-segin-imx93-2.partup /dev/mmcblk0

IS
s P WA partup, WOUEES T, JFHEAsEsFIH eMMC Befefos i, AahiiiEs
XK

RRRERG 17
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ik
o, FILAB dd s
XFARELER WIC §ifg (*.wic) :

target:~$ dd if=phytec-qt6demo-image-phyboard-segin-imx93-2.wic of=/dev/mmcblk® bs=1M conv=fsync,
—status=progress

ST 4 WIC 1% (*.wic.xz):

target:~$ zstdcat phytec-qt6demo-image-phyboard-segin-imx93-2.wic.xz | sudo dd of=/dev/mmcblk0,,
—bs=1M conv=fsync status=progress

TR, FEMTH dd SEATERE R, root ZpXIFECA (A & AR

.

o TESEMB A, ERITEBATAN eMMC JH3].

i

FEMZ |, EFEER:bootmode switch (S3) FL'E A eMMC,

4.2.2 NAEIES eMMC

LMX 93 JF & MCEA UK RS, WA M &I T 8. SR B R e AL, B IP SR E N
192.168.3.10, FMMHL K 255.255.255.0, FH HEFLE FHIFE TFTP ]R%. #i%kE, eMMC #4F1 SD
Rl FHit, ATPAEEER Yocto £ WIC Bif% (<name>.wic ) HEEE | eMMC. %5545
bootloader, W%, &AW . WAH overlay RIS RS,

ik
—2 PHYTEC K BSP KA MBS wic.xz Gifgk. EXFMEILT , A5EXT R4 Bt A TR E40 .
[host:~$ unxz phytec-qt6demo-image-phyboard-segin-imx93-2.wic.xz ]

HEF AR Linux REPBIMERES eMMC
BEATLMETF AR ARG E T eMMC,

2]
TR S ARG EVLZ B4 IEE ! Setup Network Host

TEFA BRI RIEGRABR, FHlid M ssh AT LK) eMMC, 4764

target:~$ ssh <USER>@192.168.3.10 "dd if=<path to file>/phytec-qt6demo-image-phyboard-segin-imx93-2.wic" |,
—dd of=/dev/mmcblk® bs=1M conv=fsync status=progress
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£ Linux EHl LB IMEIES eMMC
I PMERR Linux FHLERFBEESE] eMMC, FIZH—FE, A7 ZAE B EHES— 52 B ER.

S
FHEAER & AR EHLZ BIRGRIZ R | Setup Network Host

HH LB SRS

host:~$ 1s
phytec-qt6demo-image-phyboard-segin-imx93-2.wic

LM dd iy 4 e ssh B AORE 1) eMMC:

host:~$ dd if=phytec-qt6demo-image-phyboard-segin-imx93-2.wic bs=1M status=progress | ssh root@192.168.3.11
—"dd of=/dev/mmcblk® conv=fsync"

4.2.3 #IEZ1THY U-Boot BhifiTMEIRE eMMC U-Boot 81{%
A PAFE U-Boot T #H U-Boot 45148 imx-boot, eMMC _|/#] U-Boot FEEL{ii T eMMC [#) user X .

IS
R BARIE B A A BRI EALZ R AEIE R ! Setup Network Host

i tftp FFEENEE] RAM 1, SRF5A eMMC:

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

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

77N
TARRER R R, BN 512 TR, WSR2 AR, SoC YIER(E.

4.2.4 M\ USB 1%E eMMC

EiE1THY Linux &4t M\ USB 18 eMMC

DX L BRI R AT AE Linux R4 B USB RAEBFMHIART eMMC, FRE—RAF T 88
FEBE U ZM—ANmT M SD KBS0 (B4 phytec-qt6demo-image-phyboard-segin-imx93-2.wic) .
Bfbootmode switch (S3) &R SD RKF5.

o HAJFHEK U f

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

—_—— .

(& F30)
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(B2 1TT)
[ 61.528509] sd 0:0:0:0: [sda] No Caching mode page found
[ 61.533889] sd 0:0:0:0: [sda] Assuming drive cache: write through
[ 61.665969] sda: sdal
[ 61.672284] sd 0:0:0:0: [sda] Attached SCSI removable disk
target:~$ mount /dev/sdal /mnt

L

PAEERBAE USB L EARAA SR S0

-

target:~$ cd /mnt
target:~$ 1s
phytec-qt6demo-image-phyboard-segin-imx93-2.wic

o WIRAM MMC #4551

target:~$ ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1lp2

mmcb1kO

mmcblkOboot®

mmcblkObootl

mmcblkOpl

mmcblkOp2

mmcb1kOrpmb

o eMMC EZIEHEE B EE WA boot 43X (mmceblk0 boot0; mmcblk0 boot1)
o ¥HiB 5 A\ phyCORE-i.MX 93 eMMC (/dev/mmcblk0, Ji4rX):

target:~$ dd if=phytec-qt6demo-image-phyboard-segin-imx93-2.wic of=/dev/mmcblk0® bs=1IM conv=fsync,
—status=progress

o TESEMBAG, BHITEBATAN eMMC JH3].

NG
TEWZ T, BEFRERbootmode switch (S3) BlE X eMMC,

4.3 RAUC

BSP % #f RAUC (Robust Auto-Update Controller) . ‘B4 PH R4 FEAEH SR, X EFFEEH Linux N
Wi SARAHCCIE RS, PHYTEC RS T — (& 0, AZHfT{ET i1 BSP 4k RAUC:
L-1006e.A5 RAUC B 5% &4 Pt
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CHAPTER D

&

51 FHFEES

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

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

5.1.1 TFTP RHBixE
o B, QEAHSRAEE TETP SO

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

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

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

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

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

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

o REIRERMAET AT AE:

[inet 192.168.3.10/24 brd 192.168.3.255 ]

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

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

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

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

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

[host:~$ man tftpd

o HUHTE B S5 AR T Bl B B

[host:~$ sudo service tftpd-hpa restart

)

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

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

NFS fR52¥RE
o B4~ NFS Hx:

[host:~$ sudo mkdir /srv/nfs

)

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

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

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

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

[host:~$ sudo exportfs -ra

DHCP R38R E

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

2 S AmNDA i &

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

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

L

e

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

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

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

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

5.2 MRS RENA#EZ

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

5.2.1 #XH LHERABBHHHER
o FFNBGE BN titp Hfrh:

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

o WA BIEI Y e F

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

o FFREARZMEMPTA overlay SUPFE B titp HorH:

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

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

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

o FHRSCIFRGRERIER NFS H g

[host:~$ sudo tar -xvzf phytec-qt6demo-image-phyboard-segin-imx93-2.tar.gz -C /srv/nfs ]

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

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

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

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

52571
G SC AR overlay FE device tree A5 AT,

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

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

[u-boot:> run netboot ]

5.3 £ UUU T H

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

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

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

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

AT PAM ERATHI IR 4 %% F 2% imx-boot, B M Yocto éﬁlzp H 5% #1 Y build/deploy/images/phyboard-segin-
imx93-2/FRBE . TR wic 5B 5 5 5| eMMC, fRiEFEE phytec-qt6demo-image-phyboard-segin-imx93-

2.wic,

5.3.3 FEHRESE

Bfbootmode switch (53) B} USB H 47 Fik. [FEF, F USB ¥ X8 (USB micro/OTG connector) &
F AL,

5.3.4 i&iF UUU I EBBzh bootloader
PATHZEFF Kot b

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

Hn] PME AR —Eilak UARTI console on PEB-EVAL-01 for phyBOARD-Segin and X-37 USB-C debug
for phyBOARD-Nash 7E4 55 A& 53 H &

ik

UUU T A MrBHA R34 H fastboot. QR IIE, E7E U-Boot $/R4F F /] setenv
bootemd mfg B IIEAL & bootemd  mfg, (FI2IEHR, L AMFRMH UUU THB3IE, BRIAR
BiAS s XM a, saveenv B 5 AR WERERUK AR U-boot HYJHZfiT4S, NMFFEE L U-Boot
.

5.3.5 @it UUU T RJE U-boot RiEIEEZE eMMC

o

UUU ¥ U-boot kil A eMMC BOOT (# ) Jg§ 3 o K 5, & # eMMC W & &
BOOT PARTITION ENABLE, X #F3— /[, B %3175 % bootloader ff1E7E eMMC fy
USER 4} K, WS A B4 U-boot f.wic 85121 2% ] BOOT PARTITION ENABLE fi,
P FEOR IR AAE A RAEAE BOOT 43X 1) U-boot, AT U-Boot Frfifretti) i, 7%

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

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

BOOT PARTITION ENABLE: 0x0
PARTITION ACCESS: 0x0

or check Disable booting from eMMC boot partitions from Linux.
XFE bootloader BARLHIREF] eMMC () BOOT 43X, BFERZhh RS !

TEf ] partup THAI .partup W7 eMMC 5K}, kR 2EGAEITH, X2 partup M,
R b 5 it o

PWATHGTT B R

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

[host:~$ sudo uuu -b emmc_all imx-boot phytec-qt6demo-image-phyboard-segin-imx93-2.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 FRATHY iMX 93 N R ET linux-imx NZ%.
BRI AL DAY T u-boot I kernel [RAXI Y git O tag #r%, AR EN BSP JE 30k :

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

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

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

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

5.4.3 &% SDK
o BCEIEFBRH 2% SDK:

host:~$ chmod +x phytec-ampliphy-vendor-wayland-glibc-x86 64-phytec-qt6demo-image-cortexa55-toolchain-
—~4.2.3.sh

host:~$ ./phytec-ampliphy-vendor-wayland-glibc-x86 64-phytec-qt6demo-image-cortexa55-toolchain-4.2.3.
—sh

(ZEFI)
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(#: 110)
|
Enter target directory for SDK (default: /opt/ampliphy-vendor-wayland/4.2.3):
You are about to install the SDK to "/opt/ampliphy-vendor-wayland/4.2.3". Proceed [Y/n]? Y
Extracting SDK...done
Setting it up...done
SDK has been successfully set up and is ready to be used.
5.4.4 € SDK
JAE T E 4% H S source environment-setup XA MG A shell 32 X 41305
[host:~$ source /opt/ampliphy-vendor-wayland/4.2.3/environment-setup-cortexa55-phytec-linux ]

5.4.5 REMEILR

M3 415 Linux kernel 1 U-Boot 5% EHLLHE—LL&oMA TH . XF Ubuntu, 0] DA AR a4 %%
Bl

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

5.5 Bih%Ri¥ U-Boot

5.5.1 FRELE
o #1HL U-Boot JEfH:

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

o BURPUEHIR U-Boot tag, FHRZEAFIKANIN release notes, RPATEXHLALEF]: release notes
o IHUAHY tag FRh v2023.04_2.2.0-phy3
o BFEITN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2023.04 2.2.0-phy3

o MR LEF, EBIAER A% U-Boot, (HSkR kT —tit— i gk

- ﬁ”@/l_ﬁ E aégﬁﬁﬁi
[host:~/u-boot-imx$ git switch --create <new-branch> ]
ik
R3] AR %17 T K3, EHR— R,

o WEHIEIG

[host:~/u-boot-imx$ source /opt/ampliphy-vendor-wayland/4.2.3/environment-setup-cortexa55-phytec-linux ]
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5.5.2 FRERFREEAY — &30 {4

BIE imx-boot, MRFFEE WXL SCPFAEE L] imx-mkimage T.H:
o ARM Trusted firmware —EHISCHE (mkimage T EFHZ45 bl31.bin ): bl31-imx93.bin
« OPTEE % (A[#Ef#)): tee.bin

« DDR firmware files ( mkimage I E FF & # X Ipddr4_[i,djmem_ *d_ *.bin
): lpddr4__dmem_ 1d_ *.bin, Ipddr4__dmem_ 2d_ *.bin, Ipddr4__imem_ 1d_ *.bin,
Ipddr4_imem_ 2d_ *.bin

o ZEENEH%: mx93al-ahab-container.img
WMRBEC LM Yocto Hid 7 HATH) BSP, BRI AMBALIR S H kb SRIBOX 26304 BSP Images

B & B LA PHYTEC F # R 45 #%  (https://download.phytec.de/Software/Linux/BSP-Yocto-i.
MX93/BSP-Yocto-NXP-i.MX93-PD24.1.1 /images/ampliphy-vendor-wayland /phyboard-segin-imx93-2/
imx-boot-tools/ ) FEICHF. EAT AR NI i MZ RS54 T 8T A S

host:~$ mkdir ./artefacts && cd ./artefacts
host:~/artefacts$ wget \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//b131-imx93.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//tee.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-1i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//lpddr4 dmem 1d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-1i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//lpddr4 dmem 2d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//1lpddr4 imem 1d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//lpddr4 imem 2d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-i.MX93-PD24.1.
—1/images/ampliphy-vendor-wayland/phyboard-segin-imx93-2/imx-boot-tools//mx93al-ahab-container.img
host:~/artefacts$ cd ..

5.5.3 #giF bootloader

o ¥ u-boot:

host:~/u-boot-imx$ make <defconfig>
host:~/u-boot-imx$ make
host:~/u-boot-imx$ cd ..

Ik

In command above replace <defconfig> with imx93-phyboard-segin defconfig or
imx93-phyboard-nash defconfig, depending on the board you are about to build for.

{# imx-mkimage RiFHR4Z0Y flash.bin

o FREL imx-mkimage:

host:~$ git clone https://github.com/nxp-imx/imx-mkimage
host:~$ cd imx-mkimage/
host:~/imx-mkimage$ git checkout tags/1f-6.1.55-2.2.0
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o RRREMEBER SO 1 F] imx-mkimage

host:~/imx-mkimage$ cp ../artefacts/bl131-imx93.bin ./iMX9/b131.bin
host:~/imx-mkimage$ cp \
../artefacts/lpddrd_* \
../artefacts/mx93al-ahab-container.img \
../artefacts/tee.bin \
./iMX9/

.

o Ff u-boot “HEH|ISCEAH DTB & il imx-mkimage

-
host:~/imx-mkimage$ cp ../u-boot-imx/spl/u-boot-spl.bin ../u-boot-imx/u-boot.bin ./iMX9/
host:~/imx-mkimage$ cp ../u-boot-imx/arch/arm/dts/<dtb> ./iMX9/

ik

In command above replace <dtb> with imx93-phyboard-segin.dtb or imx93-phyboard-nash.dtb, de-
pending on the board you are about to build for.

o HIRIRZHY fAash.bin —HERI M

[host:~/imx-mkimage$ make SOC=iMX9 REV=Al flash_singleboot ]

5.5.4 % bootloader IEBIIRIEEZ L
flash.bin "] PATE imx-mkimage/iIMX9/ H 5 F 45|, BAEAT A THS S . oM T A i

SoC User X {E#EE Boot X EEE eMMC iZ&E
iMX 93 32 kiB 0 kiB /dev/mmcblk0

Fn, %5 SD R:

[host:~/imx-mkimage$ sudo dd if=./iMX9/flash.bin of=<sd-card> bs=1024 seek=32 conv=sync }

ik

In the command above, replace <sd-card> with your sd-card device name. For more information on how
to find the device name, see the section Finding the Correct Device in Getting Started.

7N

WER A AT BSP Yocto TR, R AR (E W HE Yocto 48 5"BOOTLOADER_SEEK”
F”"BOOTLOADER._SEEK EMMC” Hi7H,

5.6 BMEIFAE

5.6.1 ECEIREIE
o A linux-imx 43 % ] DAXE release notes Hr3RE]
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o IRAFr T IARZERR A v6.1.55  2.2.0-phy3
e Check out FFEEH linux-imx FR2%:

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

host:~/linux-imx$ git fetch --all --tags
host:~/linux-imx$ git checkout tags/v6.1.55 2.2.0-phy3

o NTHRATHEU, HRAVEB IR — AN 3

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

. BRI

[host:~/linux-imx$ source /opt/ampliphy-vendor-wayland/4.2.3/environment-setup-cortexa55-phytec-linux ]

5.6.2 FiFNE
o i Linux W% :

host:~/linux-imx$ make imx v8 defconfig imx9 phytec distro.config imx9 phytec platform.config
host:~/linux-imx$ make -j$(nproc)

o WAL, IR NFS Ht:

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

o BBV PATE ~/linux-imx/arch/arm64/boot/Image $£ 3|
o dtb XA PAYE ~/linux-imx/arch/arm64/boot/dts/freescale /imx93-phyboard-segin.dtb #£ |
o B (EH) HMIFBRAMA -overlay SCfF, HFFEfT

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

ik
PUE SESEIIDN R iz LTk

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory

HPREAE TR LG T libyami-dev” 4

[host:-$ sudo apt install libyaml-dev

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

host:~/linux-imx$ cp arch/armé4/boot/Image /path/to/sdcard/boot/

host:~/linux-imx$ cp arch/armé4/boot/dts/freescale/imx93-phyboard-segin.dtb /path/to/sdcard/boot/oftree

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

FE
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5.7 &1t SD RERLAFET SD FHITIRESR
PR SD - B BRI B 5 BRIP4 B 00 ILAE 5 . ATE 1R SR BERE R

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

5.7.1 Gparted
o FRHL GParted:

[host:~$ sudo apt install gparted ]

o X5 SD @A EHIHIREUR £ 2 FR -

host:~$ dmesg | tail

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

o HIFEA SD KoK,
o JE3) GParted:

[host:~$ sudo gparted

J/dev/sde - GParted

GParted Edit View Device Partition Help

[ ]
Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

/dev/sde (3.71GiB)

0 operations pending

FR 31



i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

T RR M RE

e

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

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

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

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

0 operations pending
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Resize/Move [dev/sde2

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

Align to:

o BERTDMRIETS 2 S sl T2 i A KV

Resize/Move [dev/sde2

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

Free space following (MiB):

Align to:

>| Resize/Move

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

«

GParted Edit View Device

]
unallocated [ unallocated

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

Jdev/sde2
3.64 GiB

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

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

1 operation pending

o BINHEREN, RSO,

(3.71GiB)

Jdev/sde

24.87 MiB bootk, lba
2.81GiB

o IHERST] PAFEEAR 20 K4 phytec-qt6demo-image-phyboard-segin-imx93-2.wic 555 & HlFH . &

JE TR

host:~$ sudo cp phytec-qt6demo-image-phyboard-segin-imx93-2.wic /mnt/ ; sync

host:~$ umount /mnt

BEE=EITER
o FEA EARTRR B SD Ristar

FE
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J/dev/sde - GParted

GParted Edit View Device Partition Help

[ ] /dev/sde  (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

unallocated [lunallocated 4.00 MiB — -
/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

o PR RIARSECRAR, A5 5" New”:
Create new Partition
Minimum size: 1 MiB Maximum size: 2878 MiB
Free space preceding (MiB): 0 F Create as: Primary Partition
Newsize (MiB): 2878 Partition name:

Free space following (MiB): File system: ext4

Align to: Label:

Cancel

. ):—%';iE‘”Add”

FR 35



i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

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

o FREREOATHINEL.
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GParted Edit View Device Partition

[ ]
I ‘ Jdev/sde2

848.81 MiB

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

0 operations pending

J/dev/sde - GParted

Help

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

Jdev/sde3
2.81GiB

40.13 MiB
848.81 MiB
99.89 MiB

/dev/sde (3.71GiB)

24.87 MiB bootk, lba
0.00B
2.71GiB

o AR AT DAHE B 4> IX 4% phytec-qt6demo-image-phyboard-segin-imx93-2.wic #5515 & #i 3| H .,

R HIE:

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

host:~$ sudo cp phytec-qt6demo-image-phyboard-segin-imx93-2.wic /mnt/ ; sync

host:~$ umount /mnt

FE
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CHAPTER 6

ig&#H (DT)

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

org/devicetree/usage-model.html),

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

WSR2 ST BRI — D AER I IR . T B W BiAR sCAO A IT PATE devicetree.org [IRE& M fil
LIDNIE 20

6.2 PHYTEC i.MX 93 BSP & ZHifE
PAREAMEE T PHYTEC FCEET i.MX 93 BAZ O it — S5 ]

6.2.1 FEWLEH
o Module.dtsi - SUAFRFEIA ZRAEZ O BRI, Hlin PMIC il RAM,
e Board.dts - f12 module dtsi 4. M SoC i.MX 93 5| HFHAEJEMAE F ik 45t B eI dts W,
o Overlay.dtso - RYFZ OB AT 68 (£ (40 SPI [N{Fsk PEB-AV-10) GRS /85 L
Uik
FE Linux WM E T, FATHY L.MX 9 P& ik 04T PAXE arch/armé4/boot/dts/freescale/ 33,

6.2.2 iE&## Overlay

WA Overlay J& 7] PATE S I B AR P 03 s i 7 BE. T 9 AR R (ot o XoF FE VRS Hh )
include, overlay i1t % 35 19 R AERL . overlay o 0] DAARHE S b 1 & AR A i 428 F >R a8 B8 2 40 0t
Do WA Overlay 5FAT Linux PIAZ G 1 b i) AU £ SC1— A BCFE - SCfF9% arch/arm64/boot/dts/
freescale/ H1,

phyboard-segin-imx93-2.conf 7] f ] overlay {44 :
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imx93-phyboard-segin-peb-av-02.dtbo
imx93-phyboard-segin-peb-eval-01.dtbo
imx93-phycore-rpmsg.dtbo
imx93-phycore-no-emmc.dtbo
imx93-phycore-no-eth.dtbo

phyboard-nash-imx93-1.conf 1] ] overlay £ :

imx93-phyboard-nash-peb-av-010.dtbo
imx93-phycore-rpmsg.dtbo
imx93-phycore-no-emmc.dtbo
imx93-phycore-no-eth.dtbo

AT PAFE Linux 3¢ U-Boot PRI FECE overlay. overlay JefE5 | ap UG . WRMEZ B4R TR
TSR B AN M AR I T 9K

i%E ${overlays} TE

${overlays} U-Boot 55748 A& — AT M1 overlay SCHFIF, X4 overlay SCHFRFTE E 8t
R . WRAEEZHIE, overlay UL AURCESE eMMC/SD Ry R84 Kb, s thtp k. 1
$KERNEL DEVICETREE iX/ Yocto machine A5 & H ¢ & 1) overlay SCU- B 334 WIC 1%
a3l o X

${overlays} B ] P\ HZTE U-Boot IIEHIRE, WA PAEHAMIE bootenv. txt FREE SCAFH)—B 5 E)@A
THOLT, ${overlays}y A8 gk B T /R84 X bootenv. txt SCF. #AI AYEC BB H &M _EA Linux {5
BUFNE A% 30

target:~$ cat /boot/bootenv.txt
overlays=imx93-phyboard-segin-peb-eval-01.dtbo imx93-phyboard-segin-peb-av-02.dtbo

ik
itk boot 7 X HEH! WIRBA, BATLAGEH LATF ey S ubA7 Hidk

[target:~$ mount /dev/mmcblkXp® /boot ]

EEANTTTAEF‘F@D& TR T ) bootenv. txt U, W PAE#EFE U-Boot FR¥EFHE overlay AF

Eo

u-boot=> setenv overlays imx93-phyboard-segin-peb-av-02.dtbo
u-boot=> printenv overlays
overlays=imx93-phyboard-segin-peb-av-02.dtbo

u-boot=> boot

R E LT ${overlays} AF g, [A/HFFEAE bootenv. txt S, WIFFHRE ${no_bootenv} AF i :

u-boot=> setenv no bootenv 1
u-boot=> setenv overlays imx93-phyboard-segin-peb-av-02.dtbo
u-boot=> boot

HRHIEREZ(ES, 75Z 0 U-boot External Environment subsection of the device tree overlay section.

AV ${overlays} AF HORIIARTLEZITHS TCIERM BN Y A . R T 85 1I7E S Bh i ZI7E ${overlays}
AS ) overlay, TJPAYE bootloader 145 H1 ¥ ${no _overlays} ZF K& N 1.

w&P (DT) 40




i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

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

6.2.3 U-boot JpERIRIE

1E Linux NAZJFENEE, SMERERAE bootenv. txt SUASCARRF M MMC #5451 boot 43 KB TFTP fn#k. %
SR B H WA ${overlays)y AFHE . X AT DAEFXS AN A machine 7E Yocto HifiiaE SUARIA]) overlay Bl
B SCFBY NEAE meta-phytec H1 Yocto recipe Y] bootenv 15 X 1 https://git.phytec.de/meta-phytec/

tree/recipes-bsp/bootenv?h=mickledore

S AT DA B H A AR . X AR R A R R A R E . (H X boot A JEHEI TR AR
AR, BN ${nfsroot} of ${mmcargs} TE SO T A AS B RN A EH . PAMI 488l YA VE R 11

WERTCIEMBSNRIAGL, Bl R kS AT, I A PRI AL B

6.2.4 7 Linux IMETEHF AR LAY U-boot INETE
Libubootenv @A G PO —NTH, HTHEI A linux _F&ek U-Boot ik,
fHHPA TN 6 24T H U-Boot 345 :

[target:~$ fw_printenv

R PATF A&k U-Boot ¥R¥E:

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

7vi

] eMMC HfFH AL

config UM, PAVEHCEAEZLAE N A FREEIA .

Libubootenv %ﬁﬁl@ﬂﬁiﬁ“@ﬂﬁ%%fﬁﬁi S  IIR AR e o g E A R S, BRIAR LT

s eMMC EHHRE T EE eMMC FREER#ERR , libubootenv RFICvA TAE. BIVIZIEM /etc/fw_env.

w&P (DT)
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CHAPTER [

Halshi%

B A P rid R PHYTEC B9 phyCORE-1.MX 93 BSP SR I A A% O, &1 our BSP R,
HAE TN E A A RS BSP A<, #Eix B, 0] PAfE "Hardware Article Number” 51 H 4% 3| B A S Hpad i
4, IAE"Machine Name” T BFH Y B T0A% H 8 21 1IE A ) ”Machine Name”,

T B RACA AT A, Linux WAZERIE T — DT 0 B840, B AR AN ] B - 2H 4R 43 2%
BSP (MR F5td) ] BEHXT BT REIEA TRk . 24 2 T A Bk B & S ORI, RER AR i
AT DATET B S RGN o 5 BRI I R AR S i A AR W] DAE IO AZ AR RS R i i g5 (DT) Rk, B%
K arch/armé64/boot/dts/freescale/*.dts ,

Sebr b, AR AE Linux WAZ R EEREZ —, JUHUETE ARM 28, B b ion KA 2% HAN Y
RGGth i (SoC) o BEAFFRAMIBEAAEBR s (DT) ik, M7 TR . MR e — > sl
Tk e BRI ik H Scd: (Device Tree Blob, DTB) (2. device tree) .

W PHYTEC i.MX 93 BSP &4 Eilisr, PAT AR i MX 9 BSP 4 bisl,

PANER A T i MX 9 V-G SRR SO B B RGTIK AR 7 . % )T AR I SRR AT
il

7.1 i.MX 93 5|}IEH

% 1.MX 93 Soc WEFHFZIMEIL M o O TAERFF ORI RETERY [A] IR Il D 68258 RO IR A R liAS . 2
LMX 93 5 MR DAL B N 218 \FE SR RUSAAEVFZ nT RERS 2 B A ALy, (H i T I PR
HA— 2 MR A G PR AR 10 6. XA 10 LELER 0Pk, OV RBUSTEEZ /Y
375

WEEHANMEEEFAE NXP L MX 93 5P, DARECH SR 5 | A 1R i E 2 fE R

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

PAF &2 imx93-phyboard-segin.dts H# UART1 %4005 | IS 6 :

pinctrl uartl: uartlgrp {
fsl,pins = <
(Z:Fm)
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(#E)
MX93 PAD UART1 RXD _LPUARTL RX 0x31e
MX93 PAD UART1 TXD LPUARTL TX 0x30e

I3

FAF S — 4> MX93_PAD_UARTI1_RXD__ LPUART1_RX #§& 78l ¥ (F£3% 6 1 2
UART1_RXD) . F4FeRi5E 7 (LPUARTL RX) 2i%5| M B2 ko, 51 (60
M NPERIE) 2 LTI, fidn, W bR R A OS . AR T, AR R R B
P .

UART1 5| M & A ) & £ #: https://git.phytec.de/linux-imx /tree/arch/arm64/boot /dts /freescale/
imx93-phyboard-segin.dts?h=v6.1.55_ 2.2.0-phy3#n262

7.2 LK

phyBOARD-Segin/Nash i.MX 93 $AERi A M BE 1.
« 7 phyBOARD-Segin I, #f14:
— i phyCORE-1.MX93 $2fitr i IR AR K
— H1 phyBOARD $2ftH) IR AR .
« 7 phyBOARD-Nash |-, Ff1f:
— i phyCORE-1.MX93 42t 1 JK LA
— 1 phyBOARD $e it TJEPAKIM .

A # CVRR Rt — AR MER) Linux M 2855 11, AT RAGE ] BSD EH: 78 1A g fe . BEAS W 48 0 i
systemd-networkd SFAPHEFEAEHE . AH L B SCOF T DATEFF AR /1ib/systemd/network/ H3gHh43], DA
FAFE BSP H1[) meta-ampliphy/recipes-core/systemd/systemd-conf H3igH,

IP sk m] DAYE *.network SCUEAF AT E . ethO (YERIA 1P HuhbAIF RIS Ay -

[eth@: 192.168.3.11/24

FRA T I, AR AR I B AT BE S 0 A A SO A% Ol DT SCAERIE MR DT. FEC A
KM TP OB AR E, o AR PHY #AEMAEZ O b, ATDAFEX BL4RF - https://git.phytec.de/
linux-imx/tree/arch/arm64/boot /dts/freescale /imx93-phycore-som.dtsi?h=v6.1.55 2.2.0-phy3#n61,

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the phyBOARD-
Segin/Nash i.MX 93 can be found here: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/
freescale/imx93-phyboard-segin.dts?h=v6.1.55 2.2.0-phy3#n114 or here: https://git.phytec.de/linux-imx/
tree/arch/arm64/boot /dts/freescale/imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n83.

7.2.1 MEEE
U-boot MKIHIE
o BF bootloader HIAFH PAKMIRH :

[u-boot=> printenv ipaddr serverip netmask

o TERFEALE N TP 192.168.3.10 FIFFI#ERY 255.255.255.0 AUTEAL T, TF 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 SD/MMC |

% 1MX 93 SFF—M T SD RAHI MMC R 0, FE linw Gl IS B . LB ] DA HAAT s
R

&

ig,

Of

=

SRR R BB . SR1T, AU PRI IR A IR EE B AN B s B . Xl S S EE = k!

A SD/MMC RJ5, WICKHE/dev HAE BB AT Ao SE BB W] LA 1 /dev /mmeblkl #8675 mii
. SD/MMC R4 bR R

[/dev/mmcblk1p<Y> ]

<Y> MR RGT, ML ITIRTTRG, B RENZRAE R ok KA. 70 DT DARE AT 2R 2 S R Gt Ay
Ak, I H AT ALMARHET A TALBE, Bildn, WTPAGE] mount Al umount fiy &84T 73 X HE A2

IS

XL KB MR SD RUSABI N RE (KT W) WREATRER, WS RSN
— ARG CRUT “BaE”) . FERXFER T, SR /dev/mmeblkl ATAEAMAER. +
R VART 57 K

MMC (SD RHifl) 2 0 3 it B ] DAYEX L8 F) - https://git.phytec.de/linux-imx/tree/arch /arm64/
boot/dts/freescale/imx93-phyboard-segin.dts?h=v6.1.55_ 2.2.0-phy3#n216 B # iX B.: https://git.phytec.
de/linux-imx/tree/arch/arm64/boot /dts/freescale/imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n201

eMMC 10/ DT BB ®] PALE X B % 3|: https://git.phytec.de/linux-imx/tree/arch /arm64/boot /dts/
freescale/imx93-phycore-som.dtsi?h=v6.1.55  2.2.0-phy3#n194 5{ & 7FixX B

7.4 eMMC 58

PHYTEC K4l phyCORE-.MX 93 BL& T eMMC f7fifih 5 11 L 2A7 M. eMMC B (i 2 /2 Hoc
(MLC) s =7t (TLC) $AMRSLIAAAHE, FHEM T B ECC A B M) £7 i i il e . E Al
SD/MMC $ 3] 1MX 93, F4E Linux W BEIOR, W SD K. (s,

A AP TE B JEDEC #24L (https://www.jedec.org/standards-documents/technology-focus-areas/
flash-memory-ssds-ufs-emmec/e-mmc) ., eMMC il 3 78S F AR B 88, 55 Z#89 JEDEC
eMMC HRAERA—E 53 .

PHYTEC Huif#ifl JEDEC A4 5.0 #1 5.1 #J eMMC & F .

7.4.1 R CSD HH28

WP e CSD 2if7as nT PAEE eMMC 5 45 HARY(F BRI E . A XAy E, S HE
BEEFHH JEDEC Frifk.

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

[target:~$ mmc extcsd read /dev/mmcblk0 ]

B!
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Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S CMD SET: 0x01]
[...]

7.4.2 {ERE AR (BKOPS)

555G NAND Flash Ai{tt, eMMC &t — N NfEEH)Z (FTL), %2 05ttt MLC 5 TLC #Y
BEBUSME . P BAIERE LR (ECC). XFHEEMPIT LTSS (BB AR M BH) . X SR 55
WA ki (BKOPS).

BOASOLT (BukTER), EEEETRSENIT, BAREAS, MRS iR KR .

JEDEC A5 | A va.41 ZME T —F vk, FEALATAT3hfi % BKOPS., A XHEZIFHFEE, HSMH
JEDEC #r#fEz7 “Background Operations” DAL eMMC $3E T h 277728 BKOPS_EN (Z9ff#%: 163)
Ml BKOPS_START (29f75%: 164) [k,

A fi4r BKOPS_EN (ZFff#k: 163) Wi, MANUAL_EN ({i 0) M X:
o i 0: THIAZIHFHME BKOPS, &5 AL 25| %,
o {H 1 FHSHFFFEA BKOPS. Y FHUASHITIRSG SR, B2 ARk BKOPS,

H v3.7 BUADAK, Linux WAAC LS T ik G #ERILE] . G FE eMMC &4 /S il BKOPS_EN
(FEAAE B30

JEDEC FpifE v5.1 51T —Fgiiy B 3 BKOPS Jifg. © ALY & Wk 5 a8, B RETEaS N
& [ 3lH3 BKOPS (12 L7774 BKOPS_EN (Zfffds: 163) H{i AUTO_EN fyffiid).

« TiH BKOPS BN BT, W

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

s, piln:

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

fE 0x00 78 BKOPS_EN #48 ], a5 AMEREZ 22 . {6 0x01 &/ BKOPS_EN #5 i, +
HURFAN I A EL I 6 A

o LA T A4 fE BKOPS _EN:

-

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

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

o BHE BKOPS_EN {i, {iffhtr:

[target:~$ mmc bkops en manual /dev/mmcblkO

o N THRRHTICE A RO HINZRER H 3hfil & BKOPS, e XM AR SE:

iEIME 47



i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

[target:~$ poweroff ]

AN
BKOPS_EN fiijg2— IR 9iAeRy, JoiaIkAE .

7.43 THREA

A BRI AT 5 AT
L XA eMMC e/ ST AR5 ATy
2. EUCEHTHES AN

i
REH eMMC 4% 5 DOS. MBR 5 GPT 4R EHKIEE (B2HH—).

A EEG AT AR ZHGI T B 248 phyCORE-1.MX 93 SoM L3 eMMC g A ZAEIZ T
TT A bR X — A

target:~$ mmc extcsd read /dev/mmcblk0 | 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

WERECOABA H A, WA mme THBAE:

target:~$ mmc --help

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

B AAEEE ATy fir S CMD23 FPRBLE (i Reliable Write Request parameter (A[%E5 AGRSEL) (fi
31). HABHUAR v3.0 &, SXFRSE (HI extd 9 HE) R PRV AT (40 fdisk 40 X3R) 2l
WARZME XTSRS DhAE . 1 Linux WRZEEF, Eddind REQ_META #Ef74bBE.

gk (TR data=journal ) extd SCPFRGAEWTHUG L T2 LM . SR GRGA ] AZERT R SR

SSRGS, (BAEWDE RTINS AREIE T RES BK . TERFEOLT, ARn] MRS U R R IEFRES. N T
PR RE P SCPFRYIE B DRAE I AR v BT AR SRR &K fdatasyne B fsyne,
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7.4.4 HEE extd RITHRFRIK/

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/mmcblkO print

o FHianr:

-

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk0: 7617MB

Sect[ 1799.850385] mmcblk0: 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/mmcblkO resizepart 2 100%
Information: You may need to update /etc/fstab.

target:~$ parted /dev/mmcblk0 print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk0: 7617MB

Sector size (logical/physical): 512[ 1974.191657] mmcblk0: pl p2

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

o FFSCHERGERBEN BT KK

target:~$ resize2fs /dev/mmcblkOp2

resize2fs 1.46.1 (9-Feb-2021)

Filesystem at /dev/mmcblk@p2 is mounted on /; on-line resizing required
[ 131.609512] EXT4-fs (mmcblkOp2): resizing filesystem

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

[ 131.970278] EXT4-fs (mmcblk0Op2): resized filesystem to 7367680

The filesystem on /dev/mmcblkOp2 is now 7367680 (1lk) blocks long

(.

FESCAE R GEHE BN ] DASE IHR /e (HEB AT LA SD REsiM, SRJGHE eMMC 2y POREEZ IR T SCHE R
GRS
7.4.5 BH% SLC &R

eMMC %] MLC o TLC Sef7#%dE. 5 NAND Flash #{# g SLC Ak, MLC 5% TLC f£ A&
RIEDLT , SRR ELA R A i
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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/mmcblk@® unit B print

PRRFUCE

BYT;
{/dev/mmcblk@:636527575048: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/mmcblk0 | 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/mmcblkO

et BT

Done setting ENH USR area on /dev/mmcblk0

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING COMPLETED on /dev/mmcblk® 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/mmcblk0 | 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/mmcblk@ unit B print
BYT;
/dev/mmcb1k0:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X:;

(.

7.4.6 BRIEE

AR eMMC #645, MAREEEEEE. eMMC HEHAEEERIKZER MLC 5 TLC, 33
BRI ] 57 W BB 25k, HRgaicn .

o SD -REzhE#iT:

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

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/mmcblk® conv=fsync ]

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

7.4.7 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, F H g, i.MX 93 {#i JHWF 43 X hnzk bootloader B eMMC &S| SR B M. 41X
rpmb S —ANFX BRI A ZAE AT AL 5 .

B4, User 73 IXWT PASR APUAS B 5E SO — B ar K. X I RERY R TEA SO TE B . A XTEZ
fil, WS JEDEC fRifEsf 7.2 Ty XA B

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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7.4.8 BERAFPZE&H 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/mmcblk@boot®/force ro
target:~$ echo 0 > /sys/block/mmcblk@bootl/force ro

¥ bootloader 5 A eMMC boot 43[X:

target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk0boot0
target:~$ dd if=/tmp/imx-boot of=/dev/mmcblk@bootl

T2 .MX 93 SoC R

SoC User X EZE Boot X EEE eMMC && bootloader 3z
iMX 93 32 kiB 0 kiB /dev/mmcblk0  imx-boot

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

{target:~$ mmc bootpart enable 1 0 /dev/mmcblk0

(3FFbootl’):

[target:~$ mmc bootpart enable 2 0 /dev/mmcblk0

BEEHI M eMMC boot 73+ XJ53l, HFEHAPL NS :

[target:~$ mmc bootpart enable 0 0 /dev/mmcblk0

R[5 User 73X 530

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

7.4.9 HEE extd RITHRFRIK/
fdisk AJLAFISRY EARSCIERGE . X ABI 7@ ) AL A, Hoan eMMC, SD Rulifififi.
o BRPCYRTBLA R/

[target:~$ fdisk -1 /dev/mmcblk0

o Fhiane:

Disk /dev/mmcblkO@: 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/mmcblkOpl * 128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)
/dev/mmcblkOp2 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/mmcblk0
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/mmcblkO@: 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/mmcblkOpl * 128,0,1 1023,3,32 16384 140779 124396 60,7M c Win95,
—FAT32 (LBA)
/dev/mmcblk0Op2 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/mmcblkO@: 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/mmcblkOpl * 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/mmcblk0: 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/mmcblkOpl *  128,0,1 1023,3,32 16384 140779 124396 60.7M c Win95 FAT32,
— (LBA)
/dev/mmcblkOp2  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, &
JEAE eMMC 3 ROR H BRSO R G R N eSS EAR T, DA ERECET Y 73 X3

7.5 GPIOs

phyBOARD-Segin/Nash i. MX 93 %A M o] A GPIO, N GPIO #9 A% I 4 SR 3h A2 7 i
BT HAVS 2 B, ABEERIE I GPIO 441 H A 32 4~ GPIO 4l (GPIO1 -GPIO4) . gpiochip0,
gpiochip32. gpiochip64 Fl gpiochip96 X £LPyEB i.MX 93 GPIO 41 GPIO1 ~GPIO4 [ sysfs FiR.

GPIO #itRiHl GPIO<X> <Y> (ffl4n, GPIO4 07). <X> #xiH GPIO Bank, M 1 % 4 1%, 1
<Y> FEn Bank Y GPIO. <Y> M 0 %] 31 1%t (44 Bank A 32 4> GPIO).

FHHZT, Linux W B— R RBECRBE RGP A AT GPIO. THEIERE I A 02:

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

MM P27 GPIO 5] libgpiod. EFEft 7—EMTHE, T4 Linux GPIO FAF B &7 2 .
PAF 2 TR R -

o AGMES H LAY gpiochips:

target:~$ gpiodetect

gpiochip0® [43810080.gpio] (32 lines)
gpiochipl [43820080.gpio] (32 lines)
gpiochip2 [43830080.gpio] (32 lines)
gpiochip3 [47400080.gpio] (32 lines)

ik

Order of GPIOchips in i.MX 93 Application Processor Reference Manual and in Linux kernel differ!

GPIOchip #ifit Linux Reference Manual
0x43810080 gpiochip0 gpiochip2
0x43820080 gpiochipl  gpiochip3
0x43830080 gpiochip2 gpiochip4
0x47400080 gpiochip3  gpiochipl

o BN KT gpiochips WIEANE R, WHFEMAFR. consumer, J7la]. {&HFPRZSFIFHN flag:

[target:~$ gpioinfo gpiochip®

o ML GPIO fyfE (BIf, M chip0 #2Ht GPIO 3):

[target:~$ gpioget gpiochip0 3 ]

o ¥ chip0 [y GPIO 3 [{HE R 0 B :

[target:~$ gpioset --mode=exit gpiochip® 3=0 ]

o gpioset [H B SCA IR T AT RERY LI :

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

(ZTm)
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(#: 110)
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
-5, --sec=SEC: specify the number of seconds to wait (only valid for --mode=time)
-u, --usec=USEC: specify the number of microseconds to wait (only valid for --mode=time)
-b, --background: after setting values: detach from the controlling terminal
Modes:
exit: set values and exit immediately
wait: set values and wait for user to press ENTER
time: set values and sleep for a specified amount of time
signal: set values and wait for SIGINT or SIGTERM
Note: the state of a GPIO line controlled over the character device reverts to default
when the last process referencing the file descriptor representing the device file exits.
This means that it's wrong to run gpioset, have it exit and expect the line to continue
being driven high or low. It may happen if given pin is floating but it must be interpreted
as undefined behavior.

i
HLe GPIO M THFRIIfE. FEMM KA GPIO ZHi, WS % Gt T i B s (0, AR PR 1O
RPCHARLIEE 5 ] -

7.5.1 @it sysfs iji5] GPIO

1%

He
=]

Wit sysfs i GPIO B2t T, FfTzWUE ] libgpiod.

BRINTE O N AT Rl sysfs 1717 GPIO. HA FEifE NRLE H)5 H CONFIG_GPIO_SYSFS J5 4§
¥, Tffi CONFIG_GPIO_SYSFS ¥£ menuconfie R I, W i4eEH CONFIG__EXPERT 64,

IR B PLRF IR N E] Linux AZIRALAD A arch/arm64/configs ") imx9_ phytec  distro.config it & H
B, gt

CONFIG_GPIO_SYSFS=y

7.6 ADC

PHYTEC i.MX 93 &8 M) ADC, 7] HT 5HUE s EH .
L sysfs ] PAEZEL ADC 1H:

[target:~$ cat /sys/bus/iio/devices/iio:deviceX/in_voltageY raw
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1t phyBOARD-Nash |, ADC Z&pg ] DAt X16 9 @iEHgR 7 :

ADC #IN  X16 3|

ADC INO 47
ADC _IN2 49

7.7 LED ¥

WRA LA LED fT##:3] GPIO 41, &nI B E ) LED IR P Oy e, miA 268 M
f) GPIO #:10 (2 W GPIO #B4) . kil /sys/class/leds/ TMiAE /sys/class/gpio/ KPFMEA].
LED (& 22 BEa] PAM max_brightness SCEEH3EHL. brightness SCEE¥5E LED (A28 (BUETEEIM 0 5]
max_ brightness). KZ%( LED M4 A SZHAREERE, FrAERTA B2 NEbS S5,

T 2R R A BT

TR A R LED, dE%A

target:~$ 1s /sys/class/leds
green:heartbeat@ mmcO::@ mmcl::@ yellow:@

% HL ¥ LED %] green:heartbeat i T phyCORE-i.MX93 |. W& f /2 phyBOARD-Segin, PEB-
EVAL-01 Fiff—4 # 4 LED /.

« TJF LED 47
[target:~$ echo 1 > /sys/class/leds/green\:heartbeat/brightness ]
o X[ LED:
[target:~$ echo 0 > /sys/class/leds/green\:heartbeat/brightness ]
GPIO B £  H: https://git.phytec.de/linux-imx/tree/arch /arm64/boot /dts/freescale/

imx93-phyboard-segin-peb-eval-01.dtso?h=v6.1.55_ 2.2.0-phy3#n33

7.8 12C 2%

% 1.MX 93 Al 242 3 L RPN I2C #ibk. PHYTEC AL TIFZ RFM 12C #4, X siE
%3] 1.MX 93 1) IPC bl A7HiA 734 phyBOARD-Segin/Nash i.MX 93 H£E ) —28 I°C B Hy 5
AV RS R (DT) R,

i2c BRI RS — LU IE, BIANIP R, AT IRCE AR, DA IR E, A4 scl-gpios I
sda-gpios, XL T REIKE R 5 IR E .

I2C1 2k DT BlE (Bli imx93-phycore-som.dtsi) : https://git.phytec.de/linux-imx/tree/arch/arm64/
boot /dts/freescale/imx93-phycore-som.dtsi?h=v6.1.55_ 2.2.0-phy3#n88

imx93-phyboard-segin.dts {) 12C2 f 4% DT F & : https://git.phytec.de/linux-imx/tree/arch/arm64/
boot /dts/freescale/imx93-phyboard-segin.dts?h=v6.1.55 2.2.0-phy3#n155 8 imx93-phyboard-nash.dts:
https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale /imx93-phyboard-nash.dts?h=v6.1.
55_2.2.0-phy3#n113
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7.9 EEPROM

¥ phyCORE-i.MX93 SoM il phyBOARD-Segin/Nash i.MX 93 |45 #/M A [Hf) 12C EEPROM 7£f%. H i
A phyCORE-i.MX93 _Ff-Esa i, B TR

7.9.1 phyCORE-i.MX93 Ek#j 12C EEPROM
phyCORE-i.MX93 SoM ") 12C EEPROM )25 a8 %1 43 Wi 4> -
o IEFXIEL (KU/h: 4096 F47, Sk 12C-2, Hidik: 0x50)

o ID B (K/h: 32 7747, Bgk: 12C-2, Hihk: 0x58)
AT AR A8 HEA T 5 A -

[target:~$ hexdump -C /sys/class/i2c-dev/i2c-2/device/2-0058/eeprom

REPOT AT/ EEHITE) EEPROM (91T 1024 57, 54h4T:

[target:~$ dd if=/sys/class/i2c-dev/i2c-2/device/2-0050/eeprom bs=1 count=1024 | od -X

ZRHEAS EEPROM (ID 01) SHFERZE, FATHETH LN EEPROM H4,

[target:~$ gpioset 2 21=0

SR PAE A EEPROM:

[target:~$ dd if=/dev/zero of=/sys/class/i2c-dev/i2c-2/device/2-0058/eeprom bs=32 count=1

ot
IEH EEPROM XIS RT 266 N7 (Rgk: 12C-2 Hihk: 0x50) 2fREH, ANpEE! (WF30)

7.9.2 EEPROM SoM #

PHYTEC f£ EEPROM IEH XIRIWHT 256 77 PAFHA RAZLODRIEE . XAHE PCB HUA TR

TEJE S P B B it i EEPROM Hdle. & TR 4% 1R 61 (1) DDR RAM BCE. X (5 1] DASE AR [7] 19
bootloader FifRAK SCFFAIR M RAM K/, I BBk IEHiR DTS overlay.

QARIE T XA 256 TR, B siin e - BE 2] phyCORE-1L.MX93 JFAMNAFICE, Bl 1GiB
RAM.,

o

E% EEPROM XK ET 256 4 (M2 12C-2 #ihk: 0x50) AN g e Hidf! X ] i< 5 m
bootloader 7. #F A BETLVEIERIE B,

7.9.3 1&%E EEPROM #iiE
i 1F B REEIRE L E A EEPROM Hda=sial. WG/ INOMBR e i 78, i5HR R FRNTH SR AT

phyCORE-1.MX 93 #% .00 H i) % 584 SC 4 7] PAFE PHYTEC git 148 %|: https://git.phytec.de/linux-imx/
tree/arch/arm64,/boot /dts/freescale/imx93-phycore-som.dtsi?h=v6.1.55  2.2.0-phy3+#n172
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7.10 RTC

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

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

o BN, FRAFAFE]:

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

IS

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

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

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

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

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

ik
ERIRTIX (FERRBIHA +0100) ATRERA BRI

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

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

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

ZENSEI AP (RTC) BCERGERIFTH Y, 36 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022
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7.10.1 RTC mhfig alarm

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

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

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

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

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

RXAMEL & SAE N AT T 9, AR E SO

#define RTC_FEATURE_ALARM

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

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

0 NO U WNHO

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

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

.

o FRATAIPAME R A ik E RTC BSM:

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

BSM (A 5E XN

r

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

w N =B O

L

I

% BSM B B DSM 8 LSM, PAEYERILA L IER AT FHIE, RTC w] DAY 3 45 HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HPUE) Al DSM (B DA ) X
PN X AR
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I2C RTC B £ #: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx93-phyboard-segin.dts?h=v6.1.55 2.2.0-phy3#n173 = https://git.phytec.de/linux-imx/tree/arch/
arm64 /boot /dts/freescale/imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n122

7.11 USB Ei=#lzE

i.MX 93 SoC ] USB & il #% A AR Z {4 P M HE R AR AL T — PR AS i e i U 28, ARl B ik 480
Mbps (f#HS’). USB TREGEHAWANMALE USB f5iilgs. P H#REREENE 7524 USB Device 5 USB
Host, {H¥f phyBOARD-Segin/Nash i. MX 93 [, Hi— g F{E{ Host i (USB-A #4248 ) .

BSP i KRB (H04) Fes:., Hihls USB 2% i3 £ IR SR 0 20 MR P 28 e Py AZ It B v
. HT udev, %ﬁﬁ%%ﬁﬁ%&%ﬁ%ﬁﬁ%ﬂﬁ # ID, 30 PAFE /dev/disk/by-id HFEE|, XL ID Af
PATE /etc/fstab " FH FRAARTEAY U F RS USB 17 ﬁ%&%

OTG di g2 ik 7 — MY S Tl 47, {H4E phyBOARD-Segin/Nash iMX 93 EJFR .
Hﬂ?iﬁﬁﬂﬂ ﬁ%l JENAE B A W b ol 28 . An 2R TR A % G M, WA R A R S AR,
AR A A BB IE W B A (R T /MRHF) o AR IEFIRIE, S % Linux NSO
Linux/Documentation/devicetree /bindings/usb/ci-hdrc-usb2.txt

USB Host i3] DT: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx93-phyboard-segin.dts?h=v6.1.55_2.2.0-phy3#n190 3f https://git.phytec.de/linux-imx/tree/arch/
arm64/boot /dts/freescale/imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n180

7.12 RS232/RS485

phyBOARD-Nash i.MX 93 SoC #{ft—14~ RS232/RS485 &1,

ik
H T phyBOARD-Nash PCB fiftA 1616.0 FRYRE{FGREG, RS232 ARE s fil Al RS485 JoikiE# LAE

7.12.1 RS232
o DA AT AE 2 R 2 um ) 24 A

[target:~$ stty -a

o UART # HARCE T LA stty 52 iil. Blan:

[target:~$ stty -F /dev/ttyLP6 115200 crtscts raw -echo

o JHILTIEAAY echo A cat, WRAMNAREAREE. A6

[target:~$ echo 123 > /dev/ttyLP6

[host:~$ cat /dev/ttyUSB2

FHUVFTEI 171237,
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7.12.2 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/ttyLP6 -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 FiI RS485 HYJ & £ #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts /freescale/
imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n173

7.13 CAN FD

phyBOARD-Segin/Nash i.MX 93 HAG—43%#; CAN FD ) flexCAN $:11. Ef1f Linux 47/ CAN HEZE
SCRE, MESEESAE Linux MZEEZ B EAZHESE, CAN £ 0RIHF @R Linux Mg, HEA
— LT CAN BB IMIhEE . ¥ 245 5 0] PAYE Linux AL SRR 48] https://www.kernel.org/doc/html/
latest/networking/can.html

. ’fjii}zﬁ

[target:~$ ip link ]

EEEIDIRGS. CAN BN VZE/RH canl.
o BORICA % can0 fEE., BIINHCRRRFIRS R Rd: , TEHA

target:~$ ip -d -s link show can0@
4: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT group default gqlen 10
link/can promiscuity 0 allmulti O minmtu O maxmtu O
can state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms 0
bitrate 500000 sample-point 0.875
tq 25 prop-seg 37 phase-segl 32 phase-seg2 10 sjw 1 brp 1
flexcan: tsegl 2..96 tseg2 2..32 sjw 1..16 brp 1..1024 brp inc 1
flexcan: dtsegl 2..39 dtseg2 2..8 dsjw 1..4 dbrp 1..1024 dbrp inc 1
clock 40000000
re-started bus-errors arbit-lost error-warn error-pass bus-off
0 0 0 0 0 0 numtxqueues 1 numrxqueues 1,
—Qgso_max_size 65536 gso max_segs 65535 tso max size 65536 tso max_ segs 65535 gro max size 65536,
—parentbus platform parentdev 443a0000.can

(ZEFI)
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(B2 1TT)
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

i th A —HARMESEL, XEESHARIE AT AKMEE O, BRIIF AR Z800 T CAN #ZH %/ (a0
MAC Huhk). DA S8 SA R E S

can0 BEOZR
NOARP CAN JoEifii il ARP il
MTU PN =

RX packets  $ZILFE s 0
TX packets &% EE w40
RX bytes #7445
TX bytes RIEFAEL
€ITOrS. .. R HHRGITHE B

CAN Jig B 2AE systemd B E ) /1ib/systemd/network/can®.network 15851 . N T HaAb s el (fFl4n,
AR | 3HAE BSP I RS N . /meta-ampliphy/recipes-core/systemd/systemd-conf/
can0.network PEIE, HFEHRIFE MRS .

[Match]
Name=can0

[Can]
BitRate=500000

HRRR T ATk, B, BB NFRIG IR (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

A cansend & i67HEL, S candump FZUTH EL:

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

FAE ST H R EEYL CAN Jik:, () cangen:

[target:~$ cangen ]

cansend --help Fil candump --help $2ALT Tk EWEEER .,

imx93-phyboard-segin.dts ) CAN % £ #: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/
freescale/imx93-phyboard-segin.dts?h=v6.1.55_2.2.0-phy3#n147 5§ https://git.phytec.de/linux-imx/tree/
arch/arm64 /boot/dts/freescale/imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n105

7.14 phyBOARD-Segin B4

T phyBOARD-Segin i.MX 93 Ffifi {142 TI TLV320AIC3007 &4iZnfiRises (CODEC). Bffif 12S #47
Blutlts, EH 12C T4 E® T E G S 03

o /A7 LINE IN,
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e 3/{&F LINE OUT,
o Class D 1W )47 2k
PR A R RIRSI R T R R RN a A S & 24K, 1B A AT a2 AT BBl 45 -

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

7.14.1 Alsamixer
B RIDIRE, THRA:

[target:~$ alsamixer ]

BN ZXFERRZ I, FAEH IC A2 0] AT AE. @it SSH 4THF alsamixer {1 ] JE A i@
A ER T S T . F)fﬁ{wa 5%{3%%;@&&412!&;@ E?’ﬁ? "MM” RoRiZREEE (2t
I AERE ), PTRAEEES m o Pk, SGAW AR < 2R > P . (A tab g, &0
PALERE AN SR i 43 ] 2 TR) 46

7.14.2 ZEERINEE

— BB\ R B AEETE /var/lib/alsa/asound. state W, EA] DA DA N A M RAT- 4 I alsa 148 :

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

AT DA PAR 20 BRI alsa %

{target:~$ alsactl --file </path/to/filename> restore ]
7.14.3 1BH

1547 speaker-test DR AL LTI fE

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

SLRBCRIEA R E I, BT DABER] aplay. B4, ZEEHC ALSA W&

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

T EARARE S, FUn mp3, &R] DA Gstreamer:

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

R AR RO, ATDASE I R (VSR 0-3):

[target:~$ amixer -c 0 sset Class-D 3 ]

R
Wb ORI, FCYIRBCLARFHLER, s B siE

h ok 63



i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

7144 F=

arecord @ — AT LH, HTHREMR, BN A AL A (Line In).

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

IO SR B R PF 1, DR G T A ] Pk A S ORI S 3 5 VB o R AS [ R SR AR AR 5

F M & % W B E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot /dts/freescale/
imx93-phyboard-segin.dts?h=v6.1.55_ 2.2.0-phy3#n62

7.15 phyBOARD-Nash g4k

®h
B FRE S , phyBOARD-Nash i.MX 93 PCB fi4<: 1616.0 & 35ish e 1] H

FiAE phyBOARD-Nash i F 540, 5554 Audio/Video # MIEH— 19 M. PEB-AV-10 (1531.1 1T
HiR) RTPARRRIG S, I RBEE it . PEB-AV-10 fid4 T TI TLV320AIC3007 544 f#is s (CODEC).,
EWSCRRE 128 g0, FRaEad 12C £

A6 OMTP frifEf 3.5mm HAUBRILA—A> 8 #H% 0, M TIERNA AV RSN SHIE.
8 %Hﬁﬂ@"ﬁfﬂlﬁ%m%ﬁ HAMZL A AR5 (line-in).

FRA R R IR RS RN A KB s 28K, THRA AT a9 AL R4 :

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

7.15.1 Alsamixer
B RITIRE, THRA:

[target:~$ alsamixer ]

BV IZS/ER LI, FhEH IC AL AR DhaE. i SSH $THF alsamixer (%) &1 5L E il
HRER TS T . TR 5%@5$F‘1§&JJ¢F1 ﬁfﬂ&ﬁ'f "MM” FR IR ER S (A
W AERE ), ATPAE Y m Y, BEART DA < AR > Ui AR . fEH tab i, &n
PATERE ORI SR 45 1 2 TR) )4

7.15.2 (REEINEE

— BB 5 B TEAEAE /var/lib/alsa/asound.state B, 0] DA FH DL Ar MR- 24 B alsa %8 :

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

AT DA PAR 2R BRI alsa %
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[target:~$ alsactl --file </path/to/filename> restore ]

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

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

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

[...]

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

}

[...]

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

[...]

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

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

[target:~$ pactl list short sinks ]

TR A, A

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

1547 speaker-test DK AL IIRE

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

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

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

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

7.15.6 #=Z

arecord ;@ — A T LH, HFRHIEHR, Bl AR NE B A . BIRFEAFEHE, n A H
alsamixer, B4, FJIF &M PGA &% MicSR f1 AM PGA R&% Mic3R, DAME@EN 3.5mm FL 3¢
KH TLV320 4ffrs a0 22 v WU A 540 .

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

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

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

w & W ¥ S B E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx93-phyboard-nash-peb-av-010.dtso?h=v6.1.55_ 2.2.0-phy3#n57

7.16 #5R

7.16.1 45 Gstreamer

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

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

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

717 B

phyBOARD-Segin i. MX 93 % #% PEB-AV-02, W4 7 Z2-1H) edt,etm0700g0edh6 F- [T 527~ 58 A1 HE 2% fipl 455
o Z BRI overlay £ BOOT/bootenv. txt FERIA S !

phyBOARD-Nash i.MX 93 S/ ALK L 10 JL-111 edt,etml1010g3dra LVDS TIR#FATHLZA
fil45, PEB-AV-10 (1531.1 ¥&7THR) RIPABAAIEISE . i% LCD ) overlay 7£ BOOT/bootenv.txt HERIA !
7.17.1 Qt Demo

1] phytec-qt6demo-image I}, Weston XAEFEINHZ). HATHY Qt6 DEMO M HAEF4 N “qtphy”, W
PAE I AR O A5 O
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[target:~$ systemctl stop qtphy }

o BEFIFH Demo, HiEfT:

[target:~$ systemctl start qtphy ]

o B Demo [ HBFED), HizfT:

[target:~$ systemctl disable qtphy ]

o FEM Demo W HBIEZSN, HiafT:

[target:~$ systemctl enable qtphy ]

o Weston A DAl PAR 2045 E :

[target:~$ systemctl stop weston ]

ik
TE KA Weston Z |, WAi4ekH Qt Demo.

7.17.2 FiiEH

iR LCD #4:%] PHYTEC FF &M, FILAME Linux WAZRY sysfs 32 O HHS . RGP Ira e s
ik 45 AT DATE S /sys /class /backlight R3], 52U R 1) SCPE I ) B A B 7T AT 25 .

#iE
— e HAA 2 BRIIT EMLE /sys/class/backlight £ 5634, Hefin: backlightO 1 backlight1

o B, TP SEEG ] (max_brightness), AT

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

AR EEETERZ 0 3] <max_ brightness>.
o BURBCYHIZZEYR], WA

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

o G AAF brightness PAE R

[target:-—ﬂs echo 0 > /sys/class/backlight/backlight/brightness ]

B, KM

B XA XHHKH X, 2 W https://www.kernel.org/doc/Documentation/ABI /stable/
sysfs-class-backlight,

PEB-AV-02 B & £ M https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx93-phyboard-segin-peb-av-02.dtso?h=v6.1.55_ 2.2.0-phy3

PEB-AV-10 B & & #: https://git.phytec.de/linux-imx/tree/arch/arm64 /boot/dts/freescale/
imx93-phyboard-nash-peb-av-010.dtso?h=v6.1.55_ 2.2.0-phy3
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7.18 HFEE

7.18.1 CPU i) $0ZEiAT

i.MX 93 SoC w1y CPU BRI BT HIRFI L o X THEATTE CPU A RER 14 7. 55 1.MX8
M RFIATE, 1. MX 93 ANZHF s AHEMSRTE (DVFES), HXFRFELE BEEEEE (VFS), o]
PIEADL Bt

e nominal (ND),

e overdrive (OD),

e Low Drive (LD) #i

o Low Drive (LD) S#{FHudix4f (SWFFC).,

= CPU 5% DDR #i#Ei#%EZ% VDD_SOC
OverDrive (OD) 1.7 GHz 3733 MT/s 900mV
NominalDrive (ND) 1.4 GHz 1866 MT/s 850mV
LowDrive (LD) 900 MHz 1866 MT/s 800mV
i SWFFC 11y LowDrive (LD) 900 MHz 625 MT/s 800mV

i.MX 93 BSP 7 #} VFS Ijfig. Linux WZEME T —A LPM IKE#27, W PAK'E VDD _SOC. CPU §i%
1 DDR # ¥,

ik

Low-cost i.MX 93 SoC variants such as parts numbers NXP IMX9301/IMX9302 do not support VFS
features. Those SoCs always run in LowDrive (LD) mode. Hence, the Linux LPM driver is disabled
automatically for SoMs with such SoCs.

ZF B AT OverDrive (OD) #isX, #fHiA:

[target:~$ echo 0 > /sys/devices/platform/imx93-1pm/mode ]

BRI ET NominalDrive (ND) #5(, 5 A

[target:~$ echo 1 > /sys/devices/platform/imx93-1pm/mode ]

L BT LowDrive (LD) £, iiffiA:

[target:~$ echo 2 > /sys/devices/platform/imx93-1pm/mode ]

it # BT LowDrive (LD) £, Ik DDR &, SWFFC 274:

[target:~$ echo 3 > /sys/devices/platform/imx93-1pm/mode ]

RAMHIR CPU B, WA

[target:~$ mhz ]

FR A Y AT DDR B, A

[target:~$ cat /sys/devices/platform/imx93-1pm/mode ]

AL E VDD_SOC 28, kA
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[target:~$ cat /sys/kernel/debug/regulator/regulator summary ]

B % LPM KR P A (G B, 5% NXP B3Ry : https://docs.nxp.com/bundle/AN13917/
page/topics/low__power mode_use_ cases.html
7.18.2 CPU Bl BE

1.MX 93 SoC fEitb i LA Z b B0 . B0, 1MX 93 BA7 2 4~ ARM #%, X $8%n] DAFEIZ 7 i B
THEAI A o

o WHERRAGTIA L, HiTT:

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

o KRR, Bilhn:

cpu0/
cpul/
cpufreq/
[...]

XEARGA WAL BOAOLT . REHITA T I OEBUR A, ARG iR fE .
o BRI, T

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

TEARRIN, BB

[[ 110.505012] psci: CPUl killed (polled O ms)

AL E KM, I HAg O AP HAT 2R .
o BERTLAGEA] top fiy A H LRI HERE Y ETEAR G -

[target:~$ htop

o HHEPHEMARL, W

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

7.18.3 ##ikcE RAM
phyCORE-1.MX93 SCRFEEEARHARAIK . AT AGE AN ) M I, RS /KA n] PAIERE AT J7 NS B

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

SO R ATIE R G, iHistT

target:~$ echo enabled > /sys/class/tty/ttyLP0/power/wakeup
target:~$ echo mem > /sys/power/state

W DAl PEB-EVAL-01 A9 S2 #4118 ARIEIR ST M il
il RTC W4hMeER, #i64E: RTC Wakealarm
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7.19 #HEME

7.19.1 U-Boot

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

i T A B R R Bl H A R i

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

7.19.2 B

Linux WRZSEM T HVEIIGE, BEIZIRIINE - (SoC) MEE, Mk CPU SR, Fifil XU, S8 A AL BKZ AL 7 I
DI, HAERIRIEN N XM ARG (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt).

AR T AAAE 1MX 93 SoC - EEHHAERINE APL, i MX 9 BA T SoC By N ARIELEE 1% 8t -
o HIIR AL AT APAZE B L N B

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

o B, PRRFARE:

[49000 ]

imx_thermal WRZEKENHN 7P NREFIE. XLEBEMRSE CPU VSRR MA BriX . aiEmmikg. T
AR g T2 o

Al T FRIWR

Wigh (#4) 85°C 95°C 115°C
FEE (ML) 90°C 100°C 120°C

(FE BB NZ sysfs XfJ¢ /sys/class/thermal/thermal zone0/)

DA R B0 3K i i R il e S O B R A AT R . A T AR (KK thermal governor)
35 Step Wise fil Power Allocator, BSP H{ifi FH I BRIABSE 2 step_wise.

INEEY

WS systs SCPFHY SoC R ZAEIAE] trip_point 1, FARCKFSLEI KA CAREGAT IR . ARIXAFT &
RS, AT DASEEL— AR L, YR R B E il A S AR I, i X ONOFF (55 EHiH
R

ik
M T RAT 2% TR FRR B CPU, PRI A m ) SE P T BE S A BT A o

iEIME 70


https://www.kernel.org/doc/Documentation/thermal/sysfs-api.txt

i.MX 93 BSP Manual PD24.1.1 Doc-rev.: imx8mp-pd24.1.0-nxp-27-ga47dd56

7.19.3 PWM Fan
A PWM fan can be connected to the phyBOARD-Nash i.MX 93 connector X48 (label FAN).

Afterwards, a PWM fan overlay needs to be activated, otherwise PWM fan won’t be recognized.

[target:-—$ vi /boot/bootenv.txt ]

The bootenv.txt file should look like this (it can also contain other devicetree overlays!):

[overlays=imx93—phyboa rd-nash-pwm-fan.dtbo ]

SO A s Y -

[target:~$ reboot }

H x5 overlay W 25 )., Gt device tree T,

The SoC only contains one temperature sensor which is already used by the thermal frequency scaling. The
fan thus can not be controlled by the kernel. We use lmsensors with hwmon for this instead. Imsensors reads
the temperature periodically and adjusts output PWM duty-cycle accordingly. By default, temperature
threshold for PWM fan to activate is set to 60°C.

T ] AR BC B S A T

[/etc/fancontrol ]

WU PRI IR BN systemd @55 JE8h. w AL DA R A e

[target:~$ systemctl disable fancontrol ]

7.20 &%

PHYTEC i.MX 93 Bkt & —MECFE 1M, YRGHEENAEW HEIT At. BIMTE U-Boot FEAN
gy, BRIy 60 #b. NI, RIMELERIIN RS e, BIIAME LI 6z, Linux WZIKSIRE P
FEHIRTV, R EAPEE . ARTRMRRENM A systemd 7& Linux "PECER 1, DAk R HGE
A EE 0] A O

7.20.1 Systemd g E 1T H
Systemd MAAS 183 FFU4f L HERECER T 140
o FURMAE IR SCRE, FELE R HETUORALE /etc/systemd/ S system.conf 3L

{RuntimeWatchdogSec=605 ’

ShutdownWatchdogSec=10min

Runtime WatchdogSec € X T & JRIABIE], 1 Shutdown WatchdogSec T X T £ 5t B J5 B 48 I [a]
A K systemd FHELEE I ELZEYIME E, iE151E http://Opointer.de/blog/projects/watchdog.html, B
MCRHE R R RS, BB T

[target:~$ systemctl daemon-reload ]
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7.21 bbnsm HjFE#E

BRI/ 2441 X ONOFF 5JImT A& (5 &) PABE XKL, WICTHRMATH, s THiE £5:04
BHFEERIRS. HH bbnsm_pwrkey IRSNFEFHS, L9+ Frf, KEY POWER S aiE4H P
2. BRAREOLT, systemd BFHECE N ZME R FM:, HFRECE TCHAF T XL TIRE. WRTTE, wPAYE
/etc/systemd/logind. conf FHLEFEIRE NI/ S iR41 R E A systemd filt & AL

[HandlePowerKey=poweroff ]

7.22 PXP

i.MX 93 SoC fi&—~ PiXel Pipeline (PXP). PXP ¥PA T NAEH A A Ab3s | 22 :

1))

o B[R (CSC)

o HiBh AR (CSC2)

. Jiekk
Wik, BT B TERNAE L . A RUHE Gstreamer FIl Wayland i ff] PXP, #H&H NXP
{How to Use PXP in GStreamer and Wayland) (AN13829) W HZEiC.

7.23 B F— ki El5IRiEEI%E (OCOTP_CTRL) - eFuse

% 1L.MX 93 2t — T AR A dy (fuse) , HTAAMEMEE, Bldn MAC Hudik . JH SlC &A1 H AR K AR
(£ 1.MX 93 reference manual HFN “F_E—WMEET gfEssd2s (OCOTP_CTRL)”). PAT#FE R i.MX
93 reference manual PJIEHZE, 45 OCOTP_CTRL H i —g F257es (kA 0x47510000)

B Bank & W HF W B 2 A #Hid
0x47510000
BOOT_ CFGO 3 0 0x60 a3l fuse X E
BOOT CFG1 3 10x64 JE3h fuse R E
BOOT CFG2 3 20x68 B3l fuse % H
BOOT_ CFG3 3 30x6c 5l fuse #E
MAC1 ADDR 39 3  Oxdec f4 ENETO MAC #ihikfi{i% 32 fiz
MAC1/2_ADI 39 4  0x4f0 f18 ENETO0 MAC Hifitig 16 fif1 ENET1 MAC
HhEAR 16 if
MAC2 ADDR 39 5 0Ox4f4 f4 ENET1 MAC Rk 32 fif

KT OCOTP_CTRL H[¥J fuse 5 FahHELE Z AW 5835 FAFELBLT , #5214 1.MX 93 Security Reference
Manual H11#)”Fuse Map” #43 .

7.23.1 7£ uBoot thiEH fuse BY{E
MAC1 _ADDR:

[u-boot=> fuse read 39 3
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7.23.2 7£ Linux hiZH fuse {H

T Linux 4 fuse N%, NXP #2247 NVMEM IMX OCOTP %, Frf WA shadow Z57%

Rl fuse WA PAE L sysfs 1717) :

[target:~$ hexdump /sys/devices/platform/soc\@0/47510000.efuse/fsb_s400_ fuse®/nvmem

7.23.3 %% MAC it
TR AT LR A T MAC Hhit:

MAC1
MAC2

12:34:56:78:90:A A
Bb:Cec:Dd:Ee:Ff:D0

FATIFAE u-boot HHIATIXA:

u-boot=> fuse prog 39 3 0x567890Aa
u-boot=> fuse prog 39 4 0xFfD01234
u-boot=> fuse prog 39 5 0xBbCcDdEe

7.23.4 1525 B(5) fuse

i

fy!

fuse REEHA—! WREER T HHRAEZIACE, BT RSRESHRF BRI T2 . XAl s

o] PATE B 47 19 44 o 1.MX93__Fusemap.xlsx [ excel A% o2 8 1 {8 H WF > fuse bank/word ¥ 4 &
BOOT_CFGX, X&{zHRIPATE 2. MX 93 Applications Processor Reference Manual F13F) .

XN ZEGA BOOT_CFGO, n[PAMES 3 4~ Bank #Y55 0PI 2L/ 5 A fuse,

BEhig&& BOOT_CFGO

eMMC
SD &

0x20020002
0x20000103

FEWH fuse AN eMMC J53f1, RIRAH LA R ikt f T4 e -

[u—boot:> fuse prog 3 0 0x20020002

TEXABIF A, AT

e 4 Boot_ Mode 1% &4 0b0010 (eMMC), i BOOT__CFGO0[3:0],
o Jf eMMC RZETEREELE N 0b01 (8 fi7), Wik/e BOOT _CFGO[18:17].
o %® BT_FUSE_SEL (Boot fuses already programmed) {7, 2 BOOT__CFG0[29]

fiL.

Wi [RE . MX 93 Applications Processor Reference Manual F1H] Boot Fusemap 53X & IR
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7.24 TPM

phyBOARD-Nash i. MX 93 filss T A{EER -G (TPM), $RALETRECH1 %2 TIRE.
PAF 2885 TPM #7551
i) TPM2 T HA R 4 FABEYLE :

[target:~$ tpm2_getrandom --hex 4 ]

i} OpenSSL T HA: i 4 FATHEHLIE:

[target:~$ openssl rand -engine libtpm2tss --hex 4 ]

A5 RSA AP RAEH N

target:~$ openssl genrsa -engine libtpm2tss -out /tmp/priv_key 512
Engine "tpm2tss" set.

target:~$ openssl rsa -check -in /tmp/priv_key -noout

RSA key ok

target:~$ cat /tmp/priv_key

MIIBVQIBADANBgkghkiG9wOBAQEFAASCAT8wggE7AgEAAKEAXSvmcbxjwuKnYeuZ
2AVBmuLvYyqF/LpYOD3IB/v+YVE0olxdGGmjiFLECU6xZ1j3+dIt4Y1zbcKS10cWT
I8mbSwIDAQABAkBoy8wrYNhmP/1kzUJIc1znPYJckGoZ1FI1M7xjGSA9H1XDK61f
595CYCHPrbBp8e®mEokPRZoihxxzGTxGPiahAiEA/70YMOpVZ5SD3YcRsWcQlkWI
MOSPUYg6vXxvGGIxp4FcCIQDHBO1RoHr+gXJwxIu3/30QAUBI4ACI4IRpOKelwhCO
LQIhANJzSvg/dak518pU55/99g3nbm7nPnnzS]iPOF6P62gjAiEA] f7qrfMF7Uyt
RKEjwb12t5Z868FNARGGMVXZT4x+aFOCIGXxImP2pL8xFulbWB282LSedqzUdQwel
Lxi7+svb2+ul

il
WER BT X PR TEMZ 2K, ARG RSA #4H.

MR RSA ABTFRIEH A

e N
target:~$ openssl rsa -in /tmp/test key -pubout -out /tmp/pub_key

writing RSA key

target:~$ openssl pkey -inform PEM -pubin -in /tmp/pub key -noout

target:~$ cat /tmp/pub key

MFwwDQYJKoZIhvcNAQEBBQADSWAWSAIBAMbL5NG8Y8Lip2HrmdgFQZri72Mghfy6
WDg9yAf7/mLxKIcXRhpo4hSxA10sWdY9/nSLeGNc23CktTnFkyPImOsCAWEAAQ==

. J

TPM B o & W B E: https://git.phytec.de/linux-imx/tree/arch/arm64/boot/dts/freescale/
imx93-phyboard-nash.dts?h=v6.1.55_ 2.2.0-phy3#n151
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CHAPTER 8

i.MX 93 M33 Core

%7 Cortex-A55 #Z .04, SoC FR£E K T —4> Cortex-M33 Core YEHE ML (MCU), FA1 Yocto-Linux-

BSP 7£ A55 #0 bizf7, 1 M33 Core A DAMENHHBIAZOME A, PATEISMAIESS, R bare-metal f[E {4,

Véﬁ&iﬁ‘%ﬁﬂ%iﬁﬁﬂ*ﬁﬁB"Jﬁl\ﬁa [l It#E M33 Core [ {5k Linux #:/ERGE RS, FERHIMER
Jiil®

FATH) Yocto-BSP {52k H NXP i M33 Core g3 [ {4 1 o
AATHEAR T 1A 7E phyBOARD-Segin/Nash .MX 93 _[3Z/7Highik M33 Core {73171,

8.1 i=z1T M33 Core 7Rf
1547 M33 Core [E{FRBIAMF L : M U-Boot bootloader FIXEIEXFZFTH) Linux H{# f] Remoteproc -
G

THEMOAFE R, WEEN I PC LR B i Zamiift (Fl40 Minicom, Tio 5 Tera Term), If-ff
HBCE N 115200 PRFa. 8 MEURAL. LA BRI 1 AMEIRAL (8nl), HAMTET.

1f phyBOARD-Segin/Nash i.MX 93 &% —4 “USB #1101 TTL 5 153", Hiaiem /0 5| N feis
1E 3.3V HLHIK- T AR,

WP, RN “USB 5 10 TTL & Ny (55 E B B X160 g

USB-TTL i&El=251M X16 {55 X16 5|
RXD X _UART2 TX 5
TXD X UART2 RX 8
GND GND 4

8.1.1 M U-Boot izfT=%l

T U-Boot bootloader MMz E 47~ Bl, A PAM ] bootaux fiy4:
L. #Ess—3kbes T BSP Hifgfy SD &
2. JE AT RS L E BB B
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3. FH SD -REE—4 X o] ) M33 Core [~ 61:

[u—boot=> 1s mmc 1

ik

Al i 4R fF DA imx93-11x11-evk m33_TCM * FF3k, DA *.bin 45 . XERFIEE NXP 19 Yocto J2
meta-imx, HARPES phyBOARD-Segin/Nash i.MX 93 A {3 2 1 4T84

L i P F s B -

-boot=> fatload mmc 1 ${loadaddr} <firmware.bin>
-boot=> cp.b ${loadaddr} 0x201e0000 ${filesize}
-boot=> run prepare mcore

-boot=> bootaux 0x1ffe0000 0

## Starting auxiliary core addr = Ox1FFE0000.. .

u
u
u
u

TR Iy Y s AE M33 Core 111t UART |,

8.1.2 j&iT Remoteproc £ Linux EiEfTHl

Remoteproc 2—MEHL, B AYELEZFT A Linux #H M33 Core . A]PANNZEL M33 Core [ FE{E- 175,
FAE Linux F4fl e B ahaifsE k. Zdif] Remoteproc, T REREAH overlay:

TETF A MAY /boot HEH4%E bootenv.txt LM, ¥l imx93-phycore-rpmsg.dtso

[overlays=imx93—phyboard—segin—peb—av—oz.dtbo imx93-phycore-rpmsg.dtso

ot H AR 7E U-Boot H4fT:

[u—boot=> run prepare_mcore

FHxt M33 Core HREI{F7RBI *.elLf SCPFRTDAE /1ib/firmware "N4RE]. S n] A R 2R 6

[target:~$ 1s /lib/firmware/*.elf

B, HERA

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

ZOMBA R P, M33 Core F5EH5E 1L

[target:~$ echo stop > /sys/class/remoteproc/remoteproc0/state

ik

TEHF A /1ib/firmware H R BI1k B NXP ) Yocto |2 meta-imx, H##i5 phyBOARD-
Segin/Nash 1. MX 93 B HYFAEIEAT T Hhik.

NXP f— Sl R I F5 2 A Y Linux Y AZRR.

Bl 4, 24 0 # imx93-11x11l-evk m33 TCM rpmsg lite str echo rtos.elf w53 A N B
imx_rpmsg tty fRibR:
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[target:~$ modprobe imx_rpmsg tty

1

XK RPMsg i S/ L TTY BFE7E /dev/ttyRPMSG30
Y B3] M33 Core :

o BAEN DA T A AR NN ABS Bl &

[target:~$ echo "PHYTEC" > /dev/ttyRPMSG30

WiZE M33 Core il UART Wixsx A AN i -

RPMSG String Echo FreeRTOS RTOS API Demo...

Nameservice sent, ready for incoming messages...
Get Message From Master Side : "PHYTEC" [len : 6]

i.MX 93 M33 Core
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