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CHAPTER 1

Sz FFHIRE

LEFAVOI T, #0 DA & T BSP A BSP-Yocto-NXP-i.MX93-PD24.2.1 (i Machine % Hxf
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-PD24.2.1/
—images/ampliphy-vendor/phyboard-segin-imx93-2/phytec-qt6demo-image-phyboard-segin-imx93-2.rootfs.partup
host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.2.1/
—1images/ampliphy-vendor/phyboard-segin-imx93-2/phytec-qt6demo-image-phyboard-segin-imx93-2.rootfs.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


https://apps.gnome.org/en/DiskUtility/
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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

AT S 4d ] Yocto 1 phyLinux IZA##4T i.MX 93 BSP [41%. B 24 5% phytec meta-layer 1 Yocto
RIfE ., HE15: Yocto Reference Manual (scarthgap) .

3.1 EXiRE

IR ARTE L EHL EEH Yocto 4giFid Phytec BSP, W #FH Yocto Reference Manual (scarthgap)
H1) BSP Workspace 43 —T5,

3.2 T& BSP
REC BSP WAy X ] DAAFRAT R 800 N2k 5838 BSP £i1%: BSP-Yocto-i.MX93 ; £t ] DA
H Yocto ~#k BSP TAEH -4k, WAREAZIX BSP S8, Bl —fr.

phyLinux (] python i 545, AT PHYTEC Yocto BSP TR T R, HH P E
e = BSP.

o AUEEASETRIH SCPEE, PRI phyLinux A4S, FEECT B4R 248 n] SATRCR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

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

g5

RAVEE AT F SCpke, phyLinux B26&ERYHBHER TAER . M— AR N2 B
R phyLinux 47 s,

S

e 147 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 MACHINE=phyboard-segin-imx93-2 ./phyLinux init -p imx93 -r BSP-
—Yocto-NXP-1.MX93-PD24.2.1

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 X{f
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: ¢ f{fi f] bitbake-build 4§ ¥
phytec-headless-image [}
phytec-*.rootfs.wic.xz: bitbake-image i 4 M EE 75| S SD 415, 35 bootloader. %
AR R S (DTB) . AR SRR S
— phytec-qt6demo-image-phyboard-*-imx93-*.rootfs.wic.xz: ¥& ffi i bitbake-build % 1%
phytec-qt5demo-image I}
— phytec-headless-image-phyboard-*-imx93-*.rootfs.wic.xz: ¢ {i /] bitbake-build % 1%
phytec-headless-image Hif
imx93-11x11-evk__m33_ *.bin, Cortex-M33 MCU f{ Demo I %7y 3kl o4 nf DA
U-Boot & Linux F3ljn#EHE2h

YRi¥ BSP 13
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CHAPTER 4

LRBERSE

4.1 BEREXFR (S3)

TS

JEEARHRAS «
« phyBOARD-Segin i.MX 93: 1472.5
« phyBOARD-Nash i.MX 93: 1616.0, 1616.1, 1616.2

The phyBOARD-Segin/Nash i.MX 93 features a boot switch with four individually switchable ports to select
the phyCORE-1.MX 93 default bootsource.

15
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1 2 3

K 1: eMMC & 2: NHE fuse

4

Kl 3: USB K 4: SD

REBRIERS 16
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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

w#, i partup g5 SD K, W Getting Started k. ZAEFAIH SD Ry aifimst.

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.rootfs.partup
phytec-qt6demo-image-phyboard-segin-imx93-2.rootfs.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 Write the image to the phyCORE-i.MX 93 eMMC (/dev/mmcblk0 without partition) using partup:

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

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

RRRERG 17


https://github.com/phytec/partup
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ik
o, FILAB dd s
XFARELER WIC §ifg (*.wic) :

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

TR, FEMTH dd SETERE R, root ZpXIFECA MM & 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.rootfs.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.rootfs.
—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.

IS
R BARIE B A A B R A EALZ R AGIE R ! Setup Network Host

HH LB SRS

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

PR dd fy o4 ssh (BB AR B R 11) eMMC:

host:~$ dd if=phytec-qt6demo-image-phyboard-segin-imx93-2.rootfs.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{%
7] PAYE U-Boot H1HE 3 U-Boot 4% imx-boot, eMMC _F#) U-Boot FE AT eMMC HJ 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

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

cC C C C

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

4.2.4 M\ USB 1%E eMMC

TEIE1THY Linux R4ih M USB 15 eMMC

T X SOP IR R WAAE Linux R4 B U #8585 eMMC. EFE MR T ZEHEGW U £8/M—4
] BEBhi WIC 851 (#l40 phytec-qt6demo-image-phyboard-segin-imx93-2.rootfs.wic) . fbootmode switch

(83) BeEHN SD F)HZh,
o WAJFHER 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

—_—— .

(T I)
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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.rootfs.wic

-

SoRA I MMC 54551 % -

target:~$ ls /dev | grep mmc
mmcblkl

mmcblklpl

mmcblk1lp2

mmcb1kO

mmcblkOboot®

mmcblkObootl

mmcblkOpl

mmcblkOp2

mmcb1kOrpmb

eMMC EHAMRAE R E & WA boot 47X (mmcblk0 boot0; mmcblk0 boot1)
Write the image to the phyCORE-1.MX 93 eMMC (/dev/mmcblk0 without partition):

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

TESEME NG, BRI PAN eMMC 53] .

522
FEMZ w1, EEECR:bootmode switch (S3) & H eMMC,

4.3 RAUC

BSP 7 #} RAUC (Robust Auto-Update Controller) . ‘45 PRI A W (5 H i d 2. X3 H Linux N

.

WAMAIRSCIE RS, PHYTEC GRS T —HAEL T, NG mMAER TR BSP 428 RAUC:

L-1006e.A5 RAUC T #1515 & & FLF 0t
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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

WETE linux FAEE I eMMC boot 43X JE 3l
%FE bootloader RS HIHE F| eMMC 1) BOOT 43X, {HAERZ) *K‘%ﬁﬁﬁﬁl

TEf ] partup THA .partup W7 eMMC RER), kR 2EOAEITH, X2 partup M,
R 5 it FE o

PATHERTT et 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-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://github.com/phytec/linux-phytec-imx.git ]

o FRATHY iMX 93 NI ZET linux-phytec-imx %,
B AL DR Y u-boot FI kernel fRASXT R git 31 tag #7354, HAHE N BSP JE 4%

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

5.4.2 3%Ex SDK
B PAEILAL N3k SDK X HL, s i Yocto £4midE i SDK:
o #3113 Yocto {1 build HH#:

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-glibc-x86 64-phytec-qt6demo-image-cortexa55-toolchain-5.0.x.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa55-toolchain-5.0.x.sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/5.0.x):
(BF )
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You are about to install the SDK to "/opt/ampliphy-vendor/5.0.x". Proceed [Y/n]? Y

Extracting SDK...done
Setting it up...done
SDK has been successfully set up and is ready to be used.

(#_ETT)

5.4.4 {§f SDK

IS AE THEEH Sk source environment-setup SUASRWIIRCIER shell A8 AR IREE -

[host:~$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-phytec-1linux

545 REMEIR

M7 %3 Linux kernel #1 U-Boot F5% FALZEH —LLAAMY T H . X Ubuntu, 0] A DA R fiy 942

BA:

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

i

& PATH P88 BN EALAY binutils,

R IHPAFEATHR (F4n, Ubuntu 20.04 LTS) Lffif Scarthgap NXP E#if) BSP i}, 4z H T+
MUK U-Boot 5 Linux % THWHES BRI, W #EE] undefined reference” #5i%, —FhfEsk it

[host$ export PATH=/usr/bin:$PATH

]

TEIm#k SDK environment-setup )5, afTIHa4 .

P e R AT IE 3 AR

TR, TERCHRASH) AT (40 Ubuntu 22.04) #oRULZEE] SDK M, XL EATRLF LFAE

5.5 EJl4Ri¥ U-Boot

5.5.1 RERFE{EE
o #KEL U-Boot JEHG:

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

o FIRBUEWA U-Boot tag, MEBEEIFL(TNY release notes, W PAZEX B ZF]: release notes

o IWIRAH) tag FRA v2024.04-2.2.0-phy9
o« BHHTFHEN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2024.04-2.2.0-phy9

o MBARLEFE, EIBAERT A U-Boot, (HSEER Ll 2 — L8t — L a4k
— B H TR A 3

FE
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[host:~/u-boot-imx$ git switch --create <new-branch>

ik
T DMRIE ISR 2 A 17 an 4 T &0 50, X RE—7Rl.

. ULEGEIRE:

[host:~/u-boot-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-phytec-linux

5.5.2 RENFRARAYD Z REHI3CH

PG imx-boot, MRFFEE WAL SCFAME S LA imx-mkimage T.H:
o ARM Trusted firmware “JEHISCHE (mkimage T EFEAFEZ bl31.bin ): bl31-imx93.bin
o OPTEE % (vJ3£1): tee.bin

« DDR firmware files ( mkimage I B 3 % # X Ipddr4_[i,djmem_ *d_ *.bin
): Ipddr4_dmem_ 1d_ *.bin, Ipddr4 dmem_2d_*.bin, Ipddr4 imem_ 1d_*.bin,
Ipddr4__imem_ 2d_ *.bin

o ZHBEI%: mx93al-ahab-container.img
WREC LM Yocto Hiid T HATH BSP, BFTAMBCALR S H sgrh SRIBOX 28304 BSP Images

B AM PHYTEC F#E MR %% (https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/
BSP-Yocto-NXP-i.MX93-PD24.2.1/images/ampliphy-vendor/phyboard-segin-imx93-2 /imx-boot-tools/ )
NSO AT A T T iy AR S5 A R BT S

host:~$ mkdir ./artefacts && cd ./artefacts
host:~/artefacts$ wget \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-i.MX93-PD24.2.
—1/images/ampliphy-vendor/phyboard-segin-imx93-2/imx-boot-tools//b131-imx93.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.2.
—1/images/ampliphy-vendor/phyboard-segin-imx93-2/imx-boot-tools//tee.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-1i.MX93-PD24.2.
—1/images/ampliphy-vendor/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-i.MX93-PD24.2.
—1/images/ampliphy-vendor/phyboard-segin-imx93-2/imx-boot-tools//lpddr4 dmem 2d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-1i.MX93/BSP-Yocto-NXP-i.MX93-PD24.2.
—1/images/ampliphy-vendor/phyboard-segin-imx93-2/imx-boot-tools//lpddr4_imem 1d v202201.bin \
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX93/BSP-Yocto-NXP-1i.MX93-PD24.2.
—1/images/ampliphy-vendor/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-PD24.2.
—1/images/ampliphy-vendor/phyboard-segin-imx93-2/imx-boot-tools//mx93al-ahab-container.img
host:~/artefacts$ cd ..

5.5.3 %giF bootloader

o Zgi% u-boot:

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

In command above replace <defconfig> with imx93-phycore defconfig

{# imx-mkimage RiFHR4L0Y flash.bin

o IREL imx-mkimage:

host:~$ git clone https://github.com/nxp-imx/imx-mkimage
host:~$ cd imx-mkimage/
host:~/imx-mkimage$ git checkout tags/1f-6.6.52-2.2.0

o FRREMEBER SCHE 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 Y4 u-boot i /A1 DTB & 3] 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

o HiFIRAN) flash.bin R SCM:

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

5.5.4 ¥4 bootloader IREF|IRiEZ L
flash.bin B]PATE imx-mkimage/iMX9/H & N3], BMAETPAIITRE . FFE MR TOA Wi

SoC User X {EIEE Boot X FEEE eMMC iZ&E
iMX 93 32 kiB 0 kiB /dev/mmcblk0

B, 55 SD f:

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

ik

TE L, F <sd-card> BHONAEN SD Rix@afr. ARIMHEREAHFNEZHEL, HSH
AT Y REIERRY B4 -

FR 29



i.MX 93 BSP Manual DRAFT Doc-rev.: imx8mm-pd25.1.0-108-gd357548

fn

WER A AT BSP Yocto TR, HAR (A1 ATE Yocto 28 ”"BOOTLOADER_SEEK”
F1”"BOOTLOADER._SEEK EMMC” i75H,

5.6 BM%EmIFNZ

5.6.1 EERE
o [ linux-phytec-imx 4} 32 A] PAYE release notes Hi3k F|
o WA FRZEFR A v6.6.52-2.2.0-phy9
o Check out FrgEH) linux-phytec-imx #R% :

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

host:~/linux-phytec-imx$ git fetch --all --tags
host:~/linux-phytec-imx$ git checkout tags/v6.6.52-2.2.0-phy9

o NTIRAHEM, BRIV — B 5

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

o BRI

[host:~/linux-phytec-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-phytec-linux ]

5.6.2 HiFAE
o #i%F Linux Ni%:

{host:~/1inux-phytec-imx$ make imx9 phytec defconfig

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

o LEENKARBL AR NFS Hag:

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

o BHET]PAFE ~/linux-phytec-imx/arch/arm64/boot/Image $£ 7|
o dtb R PAYE ~/linux-phytec-imx/arch/arm64 /boot/dts/freescale/imx93-phyboard-segin.dtb &%
o B (TEH) MEFREWA -overlay Ui, HFFEAT

[host:~/linux-phytec-imx$ make dtbs }

ik
AR GIE B DA 2 12 17 8L

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

WIRETE ARG L% T Tlibyaml-dev” £

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

FAR 30


https://git.phytec.de/phy2octo/tree/releasenotes?h=imx93

i.MX 93 BSP Manual DRAFT Doc-rev.: imx8mm-pd25.1.0-108-gd357548

5.6.3 BAELEHE SD |
W% S module FIXS R B 8 bl ST RARI AR T A il B 2 Hi ki SD Rk

host:~/linux-phytec-imx$ cp arch/arm64/boot/Image /path/to/sdcard/boot/

host:~/linux-phytec-imx$ cp arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dtb /path/to/sdcard/boot/
—oftree

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

5.7 51t SD REzshB LR TET SD R#ITHR
{11110 SD R RSB IA HE (T B 5 T IR 098 ILAE S5 . ATt R SR SR

REBGBAI/ N TERAR root 7p KRIRA R, MM SD RIS, WRUFRETEY R aE
— A K HILFA R TE T ME AL SD K. IR M Gparted,

5.7.1 Gparted
o 3RHL GParted:

[host:~$ sudo apt install gparted ]

o X SD Rl A LA PRI BL 44 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 HIF A SD KoK,
o 83 GParted:

[host:~$ sudo gparted

FR 31



i.MX 93 BSP Manual DRAFT Doc-rev.: imx8mm-pd25.1.0-108-gd357548

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

FE 33



i.MX 93 BSP Manual DRAFT Doc-rev.: imx8mm-pd25.1.0-108-gd357548

Resize/Move [dev/sde2

Minimum size: 849 MIB Maximum size: 3727 MIB

Free space preceding (MiB): o

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

Align to:

o Ml “Change Size” FHIBIALIHIA

Jdev/fsde - GParted

GParted Edit View Device Partition Help

] « V
I ‘ Jdev/sde2

3.64 GiB

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

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

1 operation pending

o W HEREL, RO,

_|_

/dev/sde (3.71GiB) ~

24.87 MiB boot, Ilba
2.81GiB

FE
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o IR AR AR 2 X I6 phytec-qt6demo-image-phyboard-segin-imx93-2.wic 5145 HI 3| H g, 2K
JaEEIEE

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

BEBE=ITE
o FEA AR TR AR SD Ris

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB)

848.81 MiB 2.81GiB

]
I ‘ /dev/sde2 unallocated

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

0 operations pending

o MEREERHUREKER, A5 M New”:
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Create new Partition

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

o FEROATINEL.
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GParted Edit View Device Partition

848.81 MiB

[ ]
I ‘ Jdev/sde2

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

0 operations pending

J/dev/sde - GParted

Help

4.00 MiB
65.00 MiB
848.81 MiB
2.81GiB

Jdev/sde3
2.81GiB

40.13 MiB
848.81 MiB
99.89 MiB

/dev/sde (3.71GiB)

24.87 MiB bootk, lba
0.00B
2.71GiB

o 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 EEMLEN
o Module.dtsi - SUAFRFEIA ZRAEZ O BRI, Hlin PMIC il RAM,
e Board.dts - f 5 %0 dtsi X M SoC 1.MX 93 5] HIFFE AR i e &AL & 7E L dts .
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-phyboard-segin-peb-wlbt-05.dtbo
imx93-phycore-rpmsg.dtbo
imx91-imx93-phycore-no-emmc.dtbo
imx91-imx93-phycore-no-eth.dtbo

phyboard-nash-imx93-1.conf 1] ffj#) overlay 4 :

imx93-phyboard-nash-jtag.dtbo
imx93-phyboard-nash-peb-av-10.dtbo
imx93-phyboard-nash-peb-wlbt-07.dtbo
imx93-phyboard-nash-pwm-fan.dtbo
imx93-phyboard-nash-vm016.dtbo
imx93-phycore-rpmsg.dtbo
imx91-imx93-phycore-no-emmc.dtbo
imx91-imx93-phycore-no-eth.dtbo

A PAfE Linux 8 U-Boot Mg FELE. overlay. overlay J@fE5|ar MG WEMBZ B4R #TFkM
P35 B T2 i ARG B VK

®E ${overlays} TE

${overlays} U-Boot IFIEAE &AL & — D PAZHE W overlay SCHRFI 3R, X4 overlay SCHRREAE 5 Bid
RN . RS, overlay SCFLUCEAE eMMC/SD RIWJFZ4 X, BiE @S titp mEk. 7&
$KERNEL_DEVICETREE iX-~ Yocto machine 28 & W% B 1 overlay A6 B8l & & WIC 4514

R X

${overlays} A5 5 1] DAEEAE U-Boot ¥ s E , tn] DAME R ANEE bootenv. txt FRBESCAFH—ER4 Eﬁk
THOLT, ${overlays} A8 g2k B T/E8 4 XH) bootenv. txt SCF, £AI PAYEE B A FF &M B Linux 152
I GIEYNT S ELE

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

ik
fifk boot /X HEE! WIRBA, BWT LAGEHI VAN fir @ BT H4k:

[target:~$ mount /dev/mmcblkXp0® /boot ]

ﬁﬁﬂlﬁf?ﬁxi?i‘ixﬁ( WRBA P bootenv. txt U, W PAEEAE U-Boot FRlEH S overlay 4%

o

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 FE LT ${overlays} A8, [AHFFETE bootenv. txt UM, MIFFELREE: ${no_bootenv} AF i :

u-boot=> setenv no_bootenv 1
u-boot=> setenv overlays imx93-phyboard-segin-peb-av-02.dtbo
u-boot=> boot
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A RIEIELZEE, S0 U-boot External Environment subsection of the device tree overlay section.

?ﬂaﬂ]@‘iﬂﬂ ${overlays} AF E KIATEZ T TI JOVAR I B9 MR . i T 25 IEAE B BB B FSIAE ${overlays}
AR overlay, W] DAYE bootloader P H¥F ${no_overlays} ZE ik E X 1.

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

6.2.3 U-boot JpERIfIE

1E Linux WAXJF3IES, SMHIFEE bootenv. txt SUASCARRF M MMC %451 boot 43 Kuliiiit TFTP fil#k.
S FEEH A ${overlays} AP, X 0] DAEFXTAR A B machine 7E Yocto HHTiiE AR overlay Eﬂ
B SCFRY NEAE meta-phytec H111) Yocto recipe H¥] bootenv H15g X1 https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=scarthgap

ST DA B A AR B . X AR R A R R LA R E . (HEXT boot Ay A e HE T AL AR B
R, BN ${nfsroot} B ${mmcargs}. FEICMHE M HANAS EIFASHIER . VAL F8 8 FHEE ARG .

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

6.2.4 % Linux MR TEXF AR LR U-boot INFEE
Libubootenv S (1% PO &0 — N TH, ATEFER linux _F&ek U-Boot 15,
AT i 24T B U-Boot PRk :

[target:~$ fw_printenv

AR i 2182 U-Boot 31J5%

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

7oty
Libubootenv St B 3C/F I B BRI AL . BB MUN IR B Sl A B SO, BOATE LT
(M eMMC H{FffEREIA & .

5 MMC BAT Wk i ¢ eMMC SREEREHEIR , libubooteny ¥FHE3: T, MRS /etc/ fu_env.
contig SCFF, DAVCREGSH B HIREL
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CHAPTER [

Halshi%

To find out which boards and modules are supported by the release of PHYTEC’s phyCORE-i.MX 93 BSP
described herein, visit our BSP web page and click the corresponding BSP release in the download section.
Here you can find all hardware supported in the columns "Hardware Article Number” and the correct machine
name in the corresponding cell under "Machine Name”.

KT B RACERAF AT S M, Linux WAZERIE T — DI AY B840, B AR AN TR B 20 R 43 2%
BSP (MR CRrf) R0 REHIXTE AT REFEA TR AL . 24 % T Apak B e SO AR, Ak (i
AJ DATHT FR S RS G o 5 BRI TE AR 6 i I AZACRS T AKE W AZ RIS P ) s i (DT) k3, %
12>/ arch/arm64/boot/dts/freescale/*.dts .

Sebr b, B AR Linux WAZ SR EERREZ —, JUHUETE ARM 28 B b o R d 2% HAN Y
RGGots i (SoC) o BN RMGBEIAEBR s (DT) b, M2 TSR . R TE— >l
Tk SR BRI 3k H o (Device Tree Blob, DTB) (2l device tree) .

TP PHYTEC i.MX 93 BSP Sl s, DA TAEFRATHY i.MX 9 BSP &5 iffsisl.

PANES M AA T 1 MX 9 V-5 b SCRRROECR AT SO B B RGTUKE ARy . % 7l AR B SR AT
Gl g8

7.1 i.MX 93 5||IEH

% 1.MX 93 Soc WEWFLIMIL M o N TIERFHROR B[R]0 B3 ROT IR (R R AS, 142
LMX 93 5 JIn] DAL B N 218 \FiE S . RASAAAEVFZ nT RERYS 2 B A ALy, (H i TR
HA— R AL G BAR AR 10 6. XA 10 RELEROHE, DOSA FPEAURTREZ 1
IVAiB7/p o

HSHEATREF PP NXP 1 MX 93 25 P, PASREUA S 5 | IAIE I RE I 245 B

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

PAF &2 imx93-phyboard-segin.dts W UART1 54005 | IS 5 :
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pinctrl uartl: uartlgrp {
fsl,pins = <
MX93 PAD UART1 RXD LPUART1 RX 0x31le
MX93 PAD UART1 TXD LPUART1 TX 0x30e

I3

FAEH R % — A8 7> MX93 PAD_UART1 RXD_ LPUART1 RX #5 & 7 51 Ml (£ X D61 2
UART1_RXD) . P58 s (LPUARTL_RX) 2i%5| M r B2 k. 51 MicEm (60
At NERME) & SCTHIRARRES, G, Wl a2 A s . Ao, AR Lh A
P -

The device tree representation for UART1 pinmuxing: https://github.com/phytec/linux-phytec-imx/blob/
v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale /imx93-phyboard-segin.dts#1263

7.2 ML

phyBOARD-Segin/Nash i.MX 93 2R~ PAK M HE L .
o 7F phyBOARD-Segin i.MX 93 |, A4
— i phyCORE-i.MX 93 $2{1tAY T JRPAK M
— tH phyBOARD #2AEr) F IEPAK R .
« 1F phyBOARD-Nash i.MX 93 |, Ff1f:
— H phyCORE-i.MX 93 {1 Jk A KM
— th phyBOARD #2Er)TIEPAK K .

Jr A 42 DR PR — AR ME R Linux M 255 0, RTRAME A BSD 458 0 dbfT g . S ) 28 L - el
systemd-networkd ~FHFEFEEHE . AH W ECE SCEF AT AFETF A M) /1ib/systemd/network/ HSEHHRE], PA
KeAE BSP H1{1) meta-ampliphy/recipes-core/systemd/systemd-conf H 3¢,

IP addresses can be configured within *.network files. The interfaces are configured to static IP as default.
The default IP address and netmask for ethO is:

{eth@: 192.168.3.11/24 ]

To configure ethO to dynamic IP over DHCP, go to /lib/systemd/network/\*-eth@.network and delete the
line:

[Address=192.168.3.11/24 ]

The DT Ethernet setup might be split into two files depending on your hardware configuration: the module
DT and the board-specific DT. The device tree set up for the ethernet where the PHY is populated on
the SoM can be found here: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/
arm64/boot/dts/freescale/imx93-phycore-som.dtsi#L61.

The device tree set up for EQOS Ethernet IP core where the PHY is populated on the
phyBOARD-Segin/Nash iMX 93 can be found here: https://github.com/phytec/linux-phytec-imx/
blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale/imx93-phyboard-segin.dts#L118 or here:
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale/
imx93-phyboard-nash.dts#L8&7.
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7.2.1 MEEREE
U-boot M4EIFIE
o HE bootloader Hir DA M 15 - :

[u-boot=> printenv ipaddr serverip netmask J

o TERFEALE N TP 192.168.3.10 FIFR#ERY 255.255.255.0 AUTEAL T, TF A ARV %R A :

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

serverip=192.168.3.10
netmask=255.225.255.0

o ISR IRTEEEA AT T :

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

<parameter> [V i% 42 ipaddr. netmask. gatewayip B serverip f—1>. <value> Y2 S 501
W
o IR TE R H BRI . B X ST

[u—boot:> saveenv ]

TEX B, B nTpORF TP itk s DHCP, i AN 2 #AS IP Mk
o JitHE:

[u—boot=> setenv ip dhcp ]

o & TFTP Fl NFS fJE&it. Bnl PAITT PR :

[u—boot=> setenv nfsroot /home/user/nfssrc ]

R, XEEHRH S50 bootloader [HE

IV

% nfsroot I netargs E#FHZE & A DA U-boot SMFIATEEHIMKAE . X T M2%/53h, APEBERE ke
tftp fnzk. BN, 3EYE bootenv.txt M AFHIXE nfsroot A8 H, #5TF tftproot H & :
[nfsroot=/home/user/nfssrc ]

TAAETF AL EABORIE L. WRERE, U-boot SMHSSRHER T4 ipaddr 5 serveraddr S FERYAE R
PR, B AT RSN RS ER B2 BT A RS2 R.

[SEEATELS 2
o TEIT R AR ethO B RAKIMRLE :

target:~$ ip -statistics address show eth@
2: ethO: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 50:2d:f4:19:d6:33 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0

(ZEFI)
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(#_ETT)

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

o IR ethO HIRCE:

[target:~$ ip address add 192.168.3.11/24 dev eth0 }

7.2.2 WLAN/Bluetooth

WLAN and Bluetooth connectivity are enabled on the phyBOARD-Segin i.MX 93 using the PEB-WLBT-05
expansion card, and on the phyBOARD-Nash i.MX 93 with the PEB-WLBT-07 expansion card. Installation
instructions for these WLAN and Bluetooth expansion cards can be found in the "The PEB-WLBT-05 for
phyBOARD-Segin i.MX 93 Quickstart Guide” and the "The PEB-WLBT-07 for phyBOARD-Nash i.MX 93
Quickstart Guide”, respectively.”

PEB-WLBT-05 on phyBOARD-Segin i.MX 93

VLYY

With the BSP Version PD24.2.0 and newer, the PEB-WLBT-05 overlay needs to be activated first,
otherwise the PEB-WLBT-05 won’t be recognized.

[target:~$ vi /boot/bootenv.txt J
ZJ&, bootenv.txt SUAFRAZANTFB7R (B kA DAL & HAM R A overlay! ) :
[overlays=imx93—phyboard—segin—peb—wlbt—OS.dtbo ]
S CRHEE e fE B

[target:~$ reboot ]

HHREEW overlay HIEZ(5 S, BRI device tree FEHT,

With PEB-WLBT-05 adapter, we use Sterling-LWB module from LSR for WLAN and Bluetooth support.
This module supports 2,4 GHz bandwidth and can be run in several modes, like client mode, Access Point
(AP) mode using WEP, WPA, WPA2 encryption, and more. 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

ik

For proper Bluetooth operation please make sure to follow the "The PEB-WLBT-05 for phyBOARD-
Segin i.MX 93 Quickstart Guide” to correctly set jumper J9 & J10 configurations.

PEB-WLBT-07 on phyBOARD-Nash i.MX 93

IV

With the BSP Version PD24.2.1 and newer, the PEB-WLBT-07 overlay needs to be activated first,
otherwise the PEB-WLBT-07 won’t be recognized.
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[target:~$ vi /boot/bootenv.txt ]
2 J5, bootenv.txt SCINZUI FAIR (BT A& HAR B & overlay! ) :
[overlays=imx93-phyboard-nash-peb-wlbt-07.dtbo J
S CRHEE M

[target:~$ reboot ]
B FIEW overlay INTEZIE S, & HiLdevice tree BT,

With PEB-WLBT-07 adapter, we use MAYA-W2 from u-blox for WLAN and Bluetooth support. This
module supports dual-band 2,4 GHz and 5 GHz bandwidth and can be run in several modes, like client
mode, Access Point (AP) mode using WEP, WPA, WPA2 encryption, and more. More information
about the module can be found at https://content.u-blox.com/sites/default /files/documents/ MAYA-W2
DataSheet UBX-22009721.pdf

ik

The following WLAN chapter assumes wireless network interface name is wlan0. However with PEB-
WLBT-07 adapter the name of the WLAN interface is actually mlan@. Thus when using commands to
configure wireless network, substitute wlan@ with mlan@ when using PEB-WLBT-07 on phyBOARD-Nash
i.MX 93.

ZE#EE WLAN M4
T SE B E IR A 1 T A e

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

(GRS EElE

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), (06 ms), NO-OUTDOOR, DFS
(5470 - 5725 @ 160), (N/A, 26), (0 ms), DFS
(57000 - 66000 @ 2160), (N/A, 40), (N/A)

BB Tk :

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

BUAE ST DA ] Y6 1 245 -

[target:~$ iw wlan® scan | grep SSID

AT A — N5 P51 P, 448 wpa_supplicant, 28 WEP, WPA Fl WPA2, DA NS iE# .
B, RS SEPRAS N E SC: /etc/wpa_supplicant.conf Hi:
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country=DE

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

UAE AT DA ST 32 -

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

X AR T i

[Successfully initialized wpa supplicant J

ip Hisik B sl DHCP Fl'E . AL FERy IP Bl'E, 524 Yocto Reference Manual (scarthgap) A7
L ST B

7.2.3 ¥%F
Bluetooth is connected to UARTS5 interface. The Bluetooth device needs to be set up manually:

target:~$ hciconfig hci@ up

target:~$ hciconfig -a

hci0: Type: Primary Bus: UART
BD Address: 00:25:CA:2F:39:96 ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING PSCAN
RX bytes:1392 acl:0 sco:0 events:76 errors:0
TX bytes:1198 acl:0 sco:0 commands:76 errors:0

BUAE ST DAF PRI P ity DL F e o AEBOARCE R, B 2 Al i .

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

o] B
P ] WA

[target:~$ hciconfig hci® piscan ]

TR ] WA

[target:~$ hciconfig hci® noscan }

EE

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

(8 F70)
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(B2 1TT)
Changing pairable on succeeded
[bluetooth]# agent on
Agent registered
[bluetooth]# default-agent
Default agent request successful
[bluetooth]# scan on
[NEW] Device XX:XX:XX:XX:XX:XX <name>
[bluetooth]# connect XX:XX:XX:XX:XX:XX

7.3 SD/MMC |

% 1.MX 93 ZRF—M T SD A MMC R0, A linux Gl ISR . X L8 a ] DR HAMAT (et
R .

&
BB AR IR . R, I RAE R A DA BRI A B E . XS SEERE R

il SD/MMC K5, WIZHRHTE/dev HA: SRR T M. SE BB ] DAl /dev/mmceblkl 54575 M1
i, SD/MMC R4 KRR A

[/dev/mmcblklp<Y> ]

<Y> fERRSS, N1 IFIRITRG EENZBEA R RO KR 70 XAT A AT Ay 2824 1 SO R Gt A7
#ealfl, I AT ALMRHET A EATAL ], Bilan, WTDAGE mount Al umount iy S-E47 73 X HEZUHIEI 2

I

X KT 20K SD RS AR XK (T ") . WREATXE, WEANREER
— ARG (REIT “HAL”) . XML T, DA /dev/mmeblkl FEATAEAMLRIHE. &
IR A DA 5 T K

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts /freescale /imx93-phyboard-segin.dts#
L217 or here: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot /
dts/freescale/imx93-phyboard-nash.dts#L206

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts /freescale /imx93-phycore-som.dtsi#L194 or here:

7.4 e.MMC Devices

PHYTEC modules like phyCORE-i.MX 93 are populated with an e MMC memory chip as the main storage.
e.MMC devices contain raw Multi-Level Cells (MLC) or Triple-Level Cells (TLC) combined with a memory
controller that handles ECC and wear leveling. They are connected via an SD/MMC interface to the i.MX
93 and are represented as block devices in the Linux kernel like SD cards, flash drives, or hard disks.

The electric and protocol specifications are provided by JEDEC (https://www.jedec.org/
standards-documents/technology-focus-areas/flash-memory-ssds-ufs-emmec/e-mmc).  The e MMC manu-
facturer’s datasheet is relatively short and meant to be read together with the supported version of the
JEDEC e.MMC standard.
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PHYTEC currently utilizes the e MMC chips with JEDEC Version 5.0 and 5.1

7.4.1 'R CSD HHE2E

e.MMC devices have an extensive amount of extra information and settings that are available via the Ex-
tended CSD registers. For a detailed list of the registers, see manufacturer datasheets and the JEDEC
standard.

£ Linux ] sy, f@6n] DAE ) F7 1748

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

(GRS Rk

Extended CSD rev 1.7 (MMC 5.0)

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

7.4.2 EREfFEERIE (BKOPS)

In contrast to raw NAND Flash, an e MMC device contains a Flash Transfer Layer (FTL) that handles
the wear leveling, block management, and ECC of the raw MLC or TLC. This requires some maintenance
tasks (for example erasing unused blocks) that are performed regularly. These tasks are called Background
Operations (BKOPS).

BOATEOL T (BT ), FEHETRRLENIT, WaTaEhs, M s i R R .

The JEDEC Standard has specified a method since version v4.41 that the host can issue BKOPS manually.
See the JEDEC Standard chapter Background Operations and the description of registers BKOPS__EN (Reg:
163) and BKOPS_START (Reg: 164) in the e MMC datasheet for more details.

Ao BKOPS_EN (2fff#k: 163) i, MANUAL_EN ({i 0) M X:
o {H0: THAZIEFHME BKOPS, #&EAMESZH|HH,
o {H 1 FHLZHFFFahA BKOPS., Y EHUAIITRA SR, B A% BKOPS,

The mechanism to issue background operations has been implemented in the Linux kernel since v3.7. You
only have to enable BKOPS EN on the e MMC device (see below for details).

JEDEC #5iE v5.1 5L AT —HMBiiy A3 BKOPS ZfE. & LALRERS & WAk 5 G #fE, YRS N
& H3IASI BKOPS (i2 L3 {74t BKOPS_EN (%Ffrds: 163) #{i AUTO_EN [{fiiid).

o FifiAr BKOPS EN BHCBEE, U7

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

sk, pin:

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

{H 0x00 %7~ BKOPS EN &[], S5 AMEREsZ 2|0, {6 0x01 /8 BKOPS_EN %S, &
PURFAN 2l Ja G A

o HIIPAT A iEE BKOPS EN:
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-
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 HE BKOPS_EN fif, #§ifT:

[target:~$ mmc bkops_en manual /dev/mmcblk0

o N THRPRHTICEAROT HINZRER H 3hfil & BKOPS, e XM AR SE:

[target:~$ poweroff

TS
BKOPS_EN fiig—IRYETgiAefy, Toikike .

7.4.3 T[EEEA

L NG R E EEPNTAE
L XA eMMC B4 /4 K AT 35 A7 2
2. MR B THEE AT

IV

Do not confuse e MMC partitions with partitions of a DOS, MBR, or GPT partition table (see the
previous section).

The first Reliable Write option is mostly already enabled on the e MMCs mounted on the phyCORE-i.MX
93 SoMs. To check this on the running target:

target:~$ mmc extcsd read /dev/mmcblkO® | grep -A 5 WR REL SET
Write reliability setting register [WR REL SET]: 0x1f
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 A, WTPAE mme THBFME:
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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.

AN EEE AT REMS CMD23 it &7 Reliable Write Request parameter ([ ZE5 A RZSEL) ({7
31). HWEMA v3.0 2, SUFRS (Fln extd W HE) MR SEN AR (A0 fdisk 194> X3%) it
W Z T SES Y6 78 Linux WA S, Ei#idisE REQ_META #7408,

gk (TR data=journal ) extd SCPFRGAEWTHUG L T2 LA . SRR A W] AZERT RS 1K
SRS, (BAEWE RTINS AREIE T RES B K. MERFGOUT, #Rn] ARSI RS IE RS N T
B PR RE PP SCPFR IR B DRAE I AR v BT R SRR &K fdatasyne B fsyne,

7.4.4 HEE extd RILHRFRIK/

When flashing the sdcard image to e MMC the ext4 root partition is not extended to the end of the e MMC.
parted can be used to expand the root partition. The example works for any block device such as e MMC,
SD card, or hard disk.

o BPCURTBLRE R/

[target:~$ parted /dev/mmcblkO print

o Fiane:

-

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk@: 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 G0 IR A& ) KR/

-

target:~$ parted /dev/mmcblk0 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 RSP RGEREE NI 2 RN
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target:~$ resize2fs /dev/mmcblk0Op2

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 (1k) blocks long

TESCIE R G HE BRI AT DA I AN (BT AM SD R, SRJETE eMMC 43 X A iR s &
BRI

7.4.5 BHM SLC &

e.MMC devices use MLC or TLC (https://en.wikipedia.org/wiki/Multi-level cell) to store the data. Com-
pared with SLC used in NAND Flash, MLC or TLC have lower reliability and a higher error rate at lower
costs.

NS O] FEE AR 2R, AU O SLC #ikEk SLC #5. XA gsR A THa)EtE, %8

PEAE JEDEC FifE g Birfiiad, al AR A0 — N2 X 8 . JEDEC ARIEH: R ML E 1 78 o 11 i 55 B
TR, XS R B R A ATEE . X308 (Micron) SRR, SSRIEIERL R T 5EdE, (HOFAERE.

e
TEBA BRI E Y, Fra B E kR

PAR A BRRE R T a3 3 S 1
o First obtain the current size of the e. MMC device with:

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

GSSLVEE

BYT;
{/dev/mmcblk@:636527575048:sd/mmc:512:512:unknown:MMC S0J58X:;

WEFTIL, ZBEAHZEN 63652757504 747 = 60704 MiB.
o ZEHBUA MM SLC BRI B RN, S -

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

f54n:

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

% BRI/ E 3719168 KiB = 3632 MiB.
o HUFE, BRTDALE AL N v N i B R JE e, pilhn 3719168 KiB:

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

Done setting ENH USR area on /dev/mmcblkO

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 HTHIRBBCETAER, HXHRS:

[target:~$ poweroff

FHHAT .. BRI E S IR .
e H4e, #ff ENH SIZE MULT {fl, ©412 3719168 KiB:

[target:~$ mmc extcsd read /dev/mmcblk0 | grep ENH SIZE MULT -A 1

iNvAVZ R E

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

L

o WRJE, RARAHR/N:

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

BYT;

/dev/mmcb1k0:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X: ;

7.4.6 BRIZE

It is possible to erase the e MMC device directly rather than overwriting it with zeros. The e. MMC block
management algorithm will erase the underlying MLC or TLC or mark these blocks as discard. The data
on the device is lost and will be read back as zeros.

o SD RiE3E#IT:

[target:~$ blkdiscard -f --secure /dev/mmcblk0

eI --secure HifRarA1E eMMC B HRIRITARZ ISR, £ () HLBRHES, 24 eMMC &%
#oe BB 7y DX R A - B

25
{target:~$ dd if=/dev/zero of=/dev/mmcblk® conv=fsync ]

T A BHRBE LA ER, EXD AT R BB, H A FREEs Km0 !

7.4.7 ee MMC Boot Partitions

An e. MMC device contains four different hardware partitions: user, bootl, boot2, and rpmb.

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions boot1 and boot2 can be used to host the bootloader and are more reliable. Which partition
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the i.MX 93 uses to load the bootloader is controlled by the boot configuration of the e MMC device. The
partition rpmb is a small partition and can only be accessed via a trusted mechanism.

B4, User 73 IXWT PASR APUAS B 5E SO — B oy K. X I BERY SRR TEA SO TE B . A XTEZ
i, WS JEDEC fRifEsf 7.2 For XA HL.

24
Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table.

The current PHYTEC BSP does not use the extra partitioning feature of e MMC devices. The U-Boot is
flashed at the beginning of the user partition. The U-Boot environment is placed at a fixed location after the
U-Boot. An MBR partition table is used to create two partitions, a FAT32 boot, and ext4 rootfs partition.
They are located right after the U-Boot and the U-Boot environment. The FAT32 boot partition contains
the kernel and device tree.

With e MMC flash storage it is possible to use the dedicated boot partitions for redundantly storing the
bootloader. The Bootloader environment still resides in the user area before the first partition. The user
area also still contains the bootloader which the image first shipped during its initialization process. Below
is an example, to flash the bootloader to one of the two boot partitions and switch the boot device via
userspace commands.

B AP E S
1EFHL Bz

[host:~$ scp <bootloader> root@192.168.3.11:/tmp/ J

The partitions bootl and boot2 are read-only by default. To write to them from user space, you have to
disable force ro in the sysfs.

To manually write the bootloader to the e MMC boot partitions, first disable the write protection:

target:~$ echo 0 > /sys/block/mmcblk@bootl/force ro

target:~$ echo 0 > /sys/block/mmcblk@boot0/force ro ’

Write the bootloader to the e MMC boot partitions:

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblkObootl

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblkOboot0 ’

THE .MX 93 SoC [

SoC User X {EIEE Boot X FEEE eMMC iZ&E
iMX 93 32 kiB 0 kiB /dev/mmcblk0

After that set the boot partition from user space using the mmc tool:
(T boot0’) :

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

(3T 'boot1’):
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[target:~$ mmc bootpart enable 2 0 /dev/mmcblk0

To disable booting from the e MMC boot partitions simply enter the following command:

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

To explicitly enable booting from the e MMC user area, run:

[target:~$ mmc bootpart enable 7 0 /dev/mmcblk0

7.5 GPIOs

phyBOARD-Segin/Nash 1. MX 93 34 ] Pl AE Y GPIO, R A GPIO #RY7 A% B SX Bl A 6

ST HAMERE H Y. AR H GPIO 28 A 32 4~ GPIO (4] (GPIO1 ~-GPIO4) . gpiochip0,
gpiochip32., gpiochip64 Fl gpiochip96 ZiX 2Lyl i.MX 93 GPIO 20 GPIO1 —~GPIO4 (1 sysfs IR,

GPIO #F5iHH GPIO<X> <Y> (flfn, GPIO4 07). <X> ki GPIO Bank, FA 1 F| 4 314, i
<Y> F/) Bank i) GPIO, <Y> M 0 #| 31 i1%k (44 Bank 4 32 4> GPIO),

HMIHZT, Linux PAZGH A8 EOR M R G A /T GPIO, T IEREC Y AR :

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

)

M PSRl GPIO $ffl ] libgpiod, B4t 7 — M TH, MAF45 Linux GPIO FAB&IHTRHE..

PAF i T HL ) F YA R i -
o FEIes i B/ gpiochips:

target:~$ gpiodetect

gpiochip0® [43810000.gpio] (32 lines)
gpiochipl [43820000.gpio] (32 lines)
gpiochip2 [43830000.gpio] (32 lines)
gpiochip3 [47400000.gpio] (32 lines)

ik

i.MX 93 Application Processor Reference Manual i) GPIO its i li)¥5 Linux PN E 3 A [E] !

GPIOchip Hitik
0x43810000
0x43820000
0x43830000
0x47400000

Linux

gpiochip0
gpiochipl
gpiochip2
gpiochip3

Reference Manual
gpiochip2
gpiochip3
gpiochip4
gpiochipl

o W/RKT gpiochips HEAEE, WFHENTNAFR. consumer, Jrfl, {ESRREHIIN Hag:

[target:~$ gpioinfo -c gpiochip@

o R GPIO fyfE (B4, M chip0 25 GPIO 3):

[target:~$ gpioget -c gpiochip® 3

e Set the value of GPIO 3 on chip0 to 0 and daemonize:
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[target:~$ gpioset -z -c gpiochip0® 3=0

ik

When demonizing gpioset command please note that the process is still running in the background and
you need to kill it afterward to release the GPIO. Otherwise you might get an error when trying to change
state of the same GPIO:

target:~$ gpioset -z -c gpiochip® 3=1 ’

gpioset: unable to request lines on chip '/dev/gpiochip@': Device or resource busy

This is the expected behavior in libgpiod version 2.

As a workaround it is possible to use the -t 0 switch:

[target=~$ gpioset -t0 -c gpiochip® 3=0 ]

» gpioset FH I SCA IR T AT RERY LI :

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

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

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

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

Options:
--banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', 'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode
Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')
-h, --help display this help and exit
-1, --active-low treat the line as active low

-p, --hold-period <period>

the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique
-t, --toggle <period>[,period]...

toggle the line(s) after the specified period(s)

If the last period is non-zero then the sequence repeats.

--unquoted don't quote line names
-v, --version output version information and exit
-z, --daemonize set values then detach from the controlling terminal

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

(BF )
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(#_ETT)

Periods:

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

*Note*
The state of a GPIO line controlled over the character device reverts to default
when the last process referencing the file descriptor representing the device file exits.
This means that it's wrong to run gpioset, have it exit and expect the line to continue

being driven high or low. It may happen if given pin is floating but it must be interpreted
as undefined behavior.

)
H2e GPIO M T4k IIfE. FEMHMEA GPIO Z i, 655 AT i B s (T, AR AR % 1O
RBHABTIRE 5 -

7.5.1 @i sysfs ijia] GPIO

IF

He
(=]
i sysfs PiH) GPIO 2 &5 7, FATEILE A libgpiod.

BRWIEOL T AR sysfs 7 GPIO. WA F3hfE WAL E H )8 il CONFIG_GPIO_SYSFS 54 fE
Y, T CONFIG GPIO_ SYSFS 7 menuconfig 1A I, #45i%¢ 8 CONFIG EXPERT 3£,

You can also add this option for example to the imx9 phytec_ defconfig config in the linux kernel sources
under arch/arm64/configs

CONFIG_GPIO SYSFS=y

7.6 ADC

PHYTEC i.MX 93 ®W&@ M ADC, 1] T S5 G BRas it .
Wi sysfs AJPAEEEL ADC {H:

[target:~$ cat /sys/bus/iio/devices/iio:deviceX/in_voltageY raw ]

1 phyBOARD-Nash i.MX 93 |1, ADC £k n] DA X16 3 B Ras iy

ADC 8§\  X16 3|f

ADC_INO 47
ADC_IN2 49
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7.7 LED ¥

WAL LED 4T85 GPIO &M, v DLl FrE ) LED R4 Ui m eqT, A & (8 f 8 A
W GPIO #:11 (3§20 GPIO #B4y) . Hk@ it /sys/class/leds/ A 42 /sys/class/gpio/ KM EAT.
LED RS EEAT DA max_brightness SCfEH3EEL . brightness U5 E LED 22 (BUETEFIAM 0 )
max_ brightness). KZ% LED i bR ZHRREE, BrAERTA IEZ R E IS S5,
TR AR R B

SRBUITA AR LED, %A

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

X H A LED 4T green:heartbeat i/ T phyCORE-i.MX 93 F. R & 2 phyBOARD-Segin, PEB-
EVAL-01 |4/ % LED 4],

« #TJF LED 4T:
[target:~$ echo 1 > /sys/class/leds/green\:heartbeat/brightness ]
e X[ LED:
[target:~$ echo 0 > /sys/class/leds/green\:heartbeat/brightness ]
Device tree configuration for the User I/O configuration can be found here: https:

//github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/freescale/
imx93-phyboard-segin-peb-eval-01.dtso#L33

7.8 1°2C 2%

% 1.MX 93 & 242 3 3Rl 12C Bk, PHYTEC fEEME T2 ARFK PC K4, XLR&IE
B3 1MX 93 1y 12C Bith, A5 T AT phyBOARD-Segin/Nash i.MX 93 Hr4E i flg— 26 12C 48 5L
B A& (DT) FoR.

i2c MBLAMTT RS — OB, BN, T IRCERLBR, ARSI IERICE, 4% scl-gpios Ml
sda-gpios, XL T REIKIZ 0w 15 IC .

General I?C3 bus configuration (e.g. imx93-phycore-som.dtsi): https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx93-phycore-som.dtsi#L88

General I?2C2  bus configuration for imx93-phyboard-segin.dts: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts /freescale/imx93- phyboard-segin.dts#
L159 or for imx93-phyboard-nash.dts: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.
0-phy9/arch/arm64/boot /dts/freescale/imx93-phyboard-nash.dts#L117

7.9 EEPROM

7E phyCORE-i.MX 93 SoM I phyBOARD-Segin/Nash i.MX 93 A # A 12C EEPROM f£i%. H
A A phyCORE-L.MX 93 FIfEGEpa AT, & TR Al .
7.9.1 phyCORE-i.MX 93 L#4 12C EEPROM
phyCORE-i.MX 93 SoM | ) 12C EEPROM %3 [ %1 /- T 54> -
o IEFERI (K/N: 4096 F35, mgk: 12C-2, Hidk: 0x50)
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https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin-peb-eval-01.dtso#L33
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin-peb-eval-01.dtso#L33
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phycore-som.dtsi#L88
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phycore-som.dtsi#L88
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L159
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L159
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L159
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L117
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L117
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o ID T (K/N: 32 73, fagk: 12C-2, Hihk: 0x58)
AT A B A5 AT 5 A

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

FHRFOT AT/ RFT ) EEPROM A9RT 1024 745, #4047

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

R4S EEPROM (ID 00) SHFERE, FATHETHELSN EEPROM Hi4r, i

[target:~$ gpioset -t0 -c 2 21=0

SRIG V] PAS A EEPROM:

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

To re-enable EEPROM wire protection, use:

{target:~$ gpioset -t0 -c 2 21=1

i
1E#% EEPROM XIS FT 256 73T (Mgk: 12C-2 Hihk: 0x50) ZREM, ANpEE! (ILFX)

7.9.2 EEPROM SoM #&ifll
PHYTEC 7 EEPROM TE#[XIS T 256 45 2hA OB 8. K4 PCB A RIS,

TE )R S B R B it EEPROM . B M TR IERH 79 DDR RAM BCE. X (45 ] A AR [ Y
bootloader HifEAK STFRFA K RAM K/, I B8 IERH DTS overlay.

UNSRIEH XA 256 A7y g, 5 3N 2% 2 el iR 2] phyCORE-L.MX 93 JF A& MR A7 RCE., RI
1GiB RAM,

o

iE% EEPROM [KIfRET 256 N4 (Mgk: 12C-2 Huhk: 0x50) R B R s MR X Al fE
bootloader 4T 4. TRl RETCIEIERE 2.

Hp
&
=

7.9.3 1%E EEPROM #iiE

WE1F AR L 1585 A EEPROM Fdlaasii). ARG/ MO IR 8 780k, 35 AR BATHY SRR BA !

DT representation, e.g. in phyCORE-iMX 93 file can be found in our PHYTEC git:
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64/boot /dts /freescale/
imx93-phycore-som.dtsi#L172

7.10 RTC

RTC A[PAdlid /dev/rtcx P, T PHYTEC HuliHif 24> RTC, KW AESA 24 RTC i 3if.
o BRE RTC B4R, Al AR 5 0O sysfs 45H -
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[target:~$ cat /sys/class/rtc/rtc*/name

o B, VRRFARE:

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

IS

A5 T Ser el (RTC), f3EdE 2C #:01 RTC. WRAEAER &R} /aliases 56 H , Linux £
XA H A RTC %45 1D,

H YA T AT DAL hwelock THAN date iy BEAT #2278 H AR EBCE R 241 H YA E -

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

1 H Wy S sk H AT ). H A PAPA S A BEE ) 7YYYY-MM-DD hhimm:ss (+[-)hhmmm”:

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

ik
BRI X (FERR Bl +0100) ATBESA BFAIH

] date iy SRS BULSLH I ED (RTC) RYMTEFTH Y, HICAEREATE S IT b, X H SO 2 %
Fo BHA RTC, FATFHEM hwclock fird. (] hwelock T HAFYUHTHY H AN (@i date iy
) HA RTC, RIFEEIFAMMEEEECZ A E M HE] RTC L

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

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

ZEMNSERF IR (RTC) BB ARG A H Y, 6 -

target:~$ date

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

Wed Mar 2 10:45:01 UTC 2022

7.10.1 RTC thfig alarm

ATDAMSEIS B (RTC) %y P T AR R 58 . 26U Unix Z25cifE), BIE 1970 4F 1 ] 1 H UTC
FRAKRIIFNE . ZAENHGES] RAM REEHY 4 20 Phe il 258, THRA
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target:~$ echo "+240" > /sys/class/rtc/rtcO/wakealarm
target:~$ echo mem > /sys/power/state

ik
PNEME alarm WFERFEE B AR T — 0480, PIOA alarm THEEA AP

7.10.2 RTC &%
SERPRMER (RTC) A7 —SEoifl, AT hwelock T AT HEBAITL .

DT

TR LA I AR J7 ke AE RTC SRpgIIfE

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

RXAMELR & SAE N R UEAT 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 WNBHO

.

FATH AE S AT 7 kA RTC BSM (Backup Switchover Mode #5- Uiz, ) :

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

FATAT DAE A AT S RTC BSM:

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

BSM i€ S -

(#define RTC_BSM_DISABLED
#define RTC_BSM DIRECT
#define RTC_BSM_LEVEL
#define RTC_BSM STANDBY

w N =B O

.

MY

% BSM B B8 DSM 8 LSM, PAEYERTLA L IER AT FHIE, RTC w] DAY 3 45 ) HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HLP-UI) Ml DSM (B D) X
PN X AR

representation for I2C RTCs:  https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.

0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L177 or https://github.com/phytec/
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linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx93-phyboard-nash.dts#
L126

7.11 USB EizHlzE

i.MX 93 SoC 1] USB 5l 85 A A2 11 P R SR A4 T — PIRA I BE MR U I 28, R B ik 480
Mbps (F#HS’). USB TR HAW AL USB $5kies. P HIa$ Al aENS 7224 USB Device 1, USB
Host, {H7F phyBOARD-Segin/Nash i.MX 93 |-, HA—4#H{E{L Host i 0 (USB-A JERELS).

BSP KA (i) s, Hibs USB A 3515 £ B sh R e 20 25 HR 4 3 B Py A% T B rp
M. BT udev, FrfEZIFMHEREESRGME 1 ID, F0]PAYE /dev/disk/by-id H$KE], XL ID n]
PATE /etc/fstab 1 TRAARIRI 7 =CEEEAN [ A USB A0 15845

OTG i HF2 it 77— DHAM S T i fr 47, (B4 phyBOARD-Segin/Nash i.MX 93 E R il fil .
Eh?ﬂ%ﬁﬂﬂ ﬁ%lﬂiﬂfm%’rﬁﬂlﬂﬁﬁ&’*"‘ﬂﬁ QSRR BT B, A B A R O R,

AR e RS BB IE AR RO e (R i~/ FF) o AR IEFRYIE, 2% Linux W SCR Y
Linux/Documentation/devicetree/bindings/usb/ci-hdrc-usb2.txt

DT representation for USB Host:  https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.
0-phy9/arch/arm64/boot /dts/freescale/imx93-phyboard-segin.dts#L196 or https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale /imx93-phyboard-nash.dts#
L185

7.12 RS232/RS485

phyBOARD-Nash i.MX 93 i.MX 93 SoC #2fit—~ RS232/RS485 &1,

i

T phyBOARD-Nash i.MX 93 PCB it 1616.0 b RECF5eE, RS232 ByfE (4 561 F1 RS485 Foyk:
B TAE

7.12.1 RS232
o PANZEATEAs U s 28 i) 24 mirsg

[target:~$ stty -a

o UART #O1HECE ] DA stty drd5ei. Bilan:

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

o IR E echo Al cat, FPAMNAEAMEE . 28]

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

[host:~$ cat /dev/ttyUSB2

EHLRAT I 71237,
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https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L126
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L126
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L196
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-segin.dts#L196
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L185
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L185
https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch/arm64/boot/dts/freescale/imx93-phyboard-nash.dts#L185
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7.12.2 RSA485

77N
TERE B LI, LR AE S LM A B 120 MUY £ s L P

AT MR, EEE linux-serial-test, XA~ T H 2% RS485 #) IOCTL, A 1H &R EHR I -

[target:~$ linux-serial-test -p /dev/ttyLP6 -b 115200 --rs485 0

H * linux-serial-test T.H &S E%%E\, T A %R - linux-serial-test
linux-serial-test <= [ 3% ® ioctl, WATPAME T rs485conf Tk E .
PRAT AR PAT A2 S/ 24 T e

[target:~$ rs485conf /dev/ttyLP6

BT L AR J7 38 456 Bl e

[target:~$ rs485conf /dev/ttyLP6 -h

Linux kernel R4 T i E C ARG IE A IOCTL: https://www.kernel.org/doc/Documentation /serial /

serial-rs485.txt

The device tree representation for RS232 and RS485: https://github.com/phytec/linux-phytec-imx/blob/
v6.6.52-2.2.0-phy9/arch/arm64 /boot/dts/freescale/imx93-phyboard-nash.dts#L178

7.13 CAN FD

phyBOARD-Segin/Nash 1.MX 93 HA—3#: CAN FD 1y flexCAN #:11. B{1H Linux FrfE CAN HEZE
T, ZAERRESIAE Linux M2 b @ZHESE, CAN 42 0 £ EE N Linux M4, FHEAE
— e E T CAN WM IMTIEE. 215 8] ATE Linux WA SRS H 483 https://www.kernel.org/doc/html/

latest /networking/can.html

. ’fjii}zﬁ

[target:~$ ip link ]

BEREORPRS. CAN 20 WiZ B8k can0.,
o BURIUA K can0 fFEE, BIUNLERRAE IRITEES , WA

target:~$ ip -d -s link show can0@
4: can0O: <NOARP,UP,LOWER UP,ECHO> mtu 72 qdisc pfifo fast state UP mode DEFAULT group default gqlen 10
link/can promiscuity 0 allmulti @ minmtu © maxmtu O
can <FD> 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 5 brp 1
flexcan: tsegl 2..96 tseg2 2..32 sjw 1..16 brp 1..1024 brp inc 1
dbitrate 2000000 dsample-point 0.750
dtg 25 dprop-seg 7 dphase-segl 7 dphase-seg2 5 dsjw 2 dbrp 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,

(ZEFI)
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(B D)
—»gso_max_size 65536 gso max segs 65535 tso max size 65536 tso max segs 65535 gro max size 65536
gso ipv4 max size 65536 gro ipv4 max size 65536 parentbus platform parentdev 443a0000.can
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

A —HARHES R, X BES RIS AT AR MR 1, BRI 2800 T CAN #2H e/ (Bi4n
MAC #ilit) . AR S Ha A N ER

can0 EOZR
NOARP CAN oyl ARP i
MTU I RAL T

RX packets 32U EHR B EE
TX packets & ikHEE @ 5=
RX bytes T4k
TX bytes KIETFATEL
errors... BEHRGIHE R

The CAN configuration is done in the systemd configuration file /1ib/systemd/network/11-can.network. For
a persistent change of (as an example, the default bitrates), change the configuration in the BSP under .
/meta-ampliphy/recipes-core/systemd/systemd-conf/11-can.network in the root filesystem and rebuild the
root filesystem.

[Match]
Name=can*

[CAN]
BitRate=500000
DataBitRate=2000000
FDMode=yes

ik

By default, we enable CAN-FD (flexible datarate) in our BSP. In case CAN Classic is required one needs
to remove options FDMode and DataBitRate from the /lib/systemd/network/11-can.network file.

To disable flexible datarate manually, one can use:

target:~$ ip link set can® down
target:~$ ip link set can@ type can bitrate 500000 dbitrate 0 fd off
target:~$ ip link set can0@ up

The bitrate can also be changed manually, for example:

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

target:~$ ip link set can0@ up

O DA cansend ZIE7HE, S candump FZYH EL :
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target:~$ cansend can®@ 123#45.67
target:~$ candump can0@

TR N T H AR EENL CAN JiisE, 3 cangen:

[target:-—$ cangen ]

cansend --help il candump --help $2LT Tk A HEWEER .,

Device Tree CAN  configuration of imx93-phyboard-segin.dts: https://github.com/phytec/
linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot/dts /freescale /imx93-phyboard-segin.dts#
L151 or https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/arch /arm64 /boot /dts/
freescale/imx93-phyboard-nash.dts#L109

7.14 phyBOARD-Segin i.MX 93 g5

7 phyBOARD-Segin i.MX 93 Fffilj 7 TT TLV320AIC3007 &4 f#mss (CODEC). B[ 125 #1745k
Pitlet, (A 12C #erdiil. T S 0iE 54 -

e 3/ {&7 LINE IN,
e 3 {&7 LINE OUT,
o Class D 1W Ry st
S A R IR R AR E AR DA 65 407, 340 AL T AR

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

7.14.1 Alsamixer
B RIIIRE, THRA:

[target:~$ alsamixer ]

TV ZLBEIRZHEI, FAEH IC HAVFL T AR SRE. it SSH $THF alsamixer (1)1 JE 5 HidE
PR CFTIFS 5 T . DFATIE 5 A AT Bt o ot P 7 E?’ﬁ? "MM” IR RER (EE%J
M ERE ), WTDUEE R m Pk, GOAW DUEE S < A > Yo E R S . (0T tab g, 60T
PATERE RO S 2 1 2 [E) U o

7.14.2 HERANSE

— LB\ R EAEAELE /var/lib/alsa/asound. state W1, ZE0] DA H DA N iy R4 B alsa 88

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

AT DA PAR U B RAF Y alsa 5

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

1817 speaker-test DAK AR RE :

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

SLRBCRIEA R E I, BT DAGER] aplay. B4, ZEEHC ALSA A& 4

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

B RS S, Bl4n mp3, AP Gstreamer:

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

ARG AR E O, ATDASE I R (VSR 0-3):

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

7N

st i OO RIS, SRRSO AR BUER, 5 s Rl siE. |

7.14.4 RE

arecord ;2—Mar 4T TH, MITHREHIR, BoAMAB LM A (Line In).

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

‘a‘%/%

H B S B SR 11, PR TCTAAE ) A T R ORI S i 1R VR I 5 P AS [] B4 SR A SR AR 5 |

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/

arch/arm64/boot /dts/freescale/imx93-phyboard-segin.dts#L62

7.15 phyBOARD-Nash i.MX 93 g4

o

BT 46, phyBOARD-Nash i.MX 93 PCB iz 1616.0 3555 feAnl il

$igf phyBOARD-Nash i.MX 93 i i & 45, ZE%ifr Audio/Video 3 I1iEH: — /¥ J@Hk. PEB-AV-10
(1531.1 MB1TH) RILARSRIESE , FfRBEEM—RiMHL. PEB-AV-10 fit% | TI TLV320AIC3007 ¥ 4 Ja fiths

#% (CODEC). &4ic il 128 #1528, Jfad 120 #ifil.

H—FFE OMTP ArUERY 3.5mm HAEALFI—A 8 10, HTHENA AV EESRN S . X4

8 fHE A E B E S . BB E LGS (line-in).,

FRA A R IR RS RN A KB 2 AR, A AT a9 A B R :

[target:~$ aplay -L
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S AR A

[target:~$ arecord -L ]

7.15.1 Alsamixer
FRERERWIIEE, A

[target:~$ alsamixer ]

BN RSB IR ZET, HEd 1C a4 A Bhag. ilid SSH $TH alsamixer {9 S LL il
PURIRTNEE DTT?FEEJ?@)% ﬁ)fﬁ{ﬁ% 'Eﬁﬁﬁﬁrﬂfﬁ:jiiﬁifﬂi ishl. "MM” FoRizshaewids (Ah%
W HERT), PTPAEA m Pk, BGATTDAESE < AR > Ui EERE L. (EH tab H, &
PATEAE IR S5 45 il 22 [B) D48t

7.15.2 (REERINEE

— BB S B AEAEAE /var/lib/alsa/asound.state J1, XA DAE I DA R ey R 24 B alsa 5 E:

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

AT DA PA R 2 B RAE Y alsa %

[target:~$ alsactl --file </path/to/filename> restore J

7.15.3 ALSA &
FA1H) BSP A —4> ALSA FE {4 /etc/asound.conf .
ALSA P& SO DR s Zdbf rgm i s, B2 ALSA IE% TAErbHZm .

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

¥ PEB-AV-10 & Mk, ¥ playback.pcm M”dummy” %8 k" pebav10”:
[...]

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

}

looal

WERWER BN A, i RHE O & SO A B IGO0 %, R playback. pem 1R AH B 3RS B L
B, Bl “softvol pebav10”. ffiff] alsamixer 4 il K i % =9 5.

[...]

pcm.asymed {
type asym
playback.pcm "softvol pebav10"
capture.pcm "dsnoop"
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7.15.4 PulseAudio Bt E
YT Pulseaudio W FIRRF, 1B vT FH WS4 15 4%

[target:~$ pactl list short sinks

TR I, A

[target:~$ pactl set-default-sink <sink number>

7.15.5 &

1817 speaker-test DAK AT HE -

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

SRR E AL, BT AGEN] aplay. B4, ZEEHC ALSA ML

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

B AR, A0 mp3, ZRTPAfE A Gstreamer:

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

7.15.6 5

arecord ;2 — M T TH, HTRHIEMN, BN AT LB A . BEPEAF SR, v A
alsamixer, flfN, F1IF &M PGA &% MicSR f AM PGA R& % Mic3R, DAME@EN 3.5mm FFL 3]
K H TLV320 4L #% 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 ]

LN

H TR ORI R L S RE R 11, DR TR ) P A o ORI S 3 43R R I B P S (] B4 SR AR 5

Device Tree Audio configuration: https://github.com/phytec/linux-phytec-imx/blob/v6.6.52-2.2.0-phy9/
arch/arm64/boot/dts/freescale/imx93-phyboard-nash-peb-av-10.dtso#L56

7.16 #8R

7.16.1 #i$i5 Gstreamer

AONSOLT, BSP 2% 7 — ARG, #EN /usr/share/qlphy/videos/ . AILAREFIDAN iy Z —JH G 1L
IR

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm ]

. EZ%‘Z
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target:~$ gst-launch-1.0 -v filesrc location=/usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm !,
—decodebin name=decoder decoder. ! videoconvert ! waylandsink

. Ei%‘l

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

7117 7R

The phyBOARD-Segin i.MX 93 supports PEB-AV-02 with 7” edt,etm0700g0edh6 parallel display with
capacitive touchscreen. Device-tree overlay for the aforementioned display is enabled in /boot/bootenv.txt
by default!

The phy BOARD-Nash i.MX 93 needs additional adapter to support 10” edt,etm11010g3dra LVDS display
with capacitive touchscreen. The PEB-AV-10 (1531.1 revision) can be bought separately to the Kit. Device-
tree overlay for the aforementioned adapter is enabled in /boot/bootenv.txt by default!

7.17.1 Qt Demo

/] phytec-qt6demo-image Hf, Weston XFEHBIIHB. FATH Qt6 DEMO W HFEF4 K “qtphy”, W]
PR AR g Ok

[target:~$ systemctl stop qtphy ]

o ZHGFITEG Demo, ii§isf7:

[target:~$ systemctl start qtphy ]

o ZEJH Demo W HZNHZN, WHizfT:

[target:~$ systemctl disable qgtphy J

o ZUEH Demo W HZNEDN, 1HE1T:

[target:~$ systemctl enable qtphy J

o Weston A PAE S AR =0 1k :

[target:~$ systemctl stop weston ]

/iE
TE X H] Weston Z |, WhW4E % Qt Demo.

7.17.2 FiiEH

Wk LCD ##e3] PHYTEC J¥ %M, wPAuid Linux XY sysfs 3% DEHIHE. R4 gl i
JEB A AT ATE S /sys / class /backlight W& ] o (SO 4 SO 11 H 5 AR ] Al 756

#iE
— ¥ BR Z BORIT K HAE /sys/class/backlight 265 H. el backlightO #1 backlight1
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o Biltn, FHPEKSEERS] (max_brightness), AT

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

AR FEEETEREZ 0 3] <max_ brightness>.
o THRPCUFISZEG S, A

Ltarget:~$ cat /sys/class/backlight/backlight/brightness

o A4 brightness PABE B

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

Bian, KHH

B XA XH M XK, # 2 W https://www.kernel.org/doc/Documentation/ABI /stable/
sysfs-class-backlight,

The device tree of PEB-AV-02 can be found here: https://github.com/phytec/linux-phytec-imx/blob/v6.6.
52-2.2.0-phy9/arch/arm64/boot /dts/freescale/imx93-phyboard-segin-peb-av-02.dtso

The device tree of PEB-AV-10 can be found here: https://github.com/phytec/linux-phytec-imx/blob/v6.6.
52-2.2.0-phy9/arch/arm64 /boot/dts/freescale/imx93-phyboard-nash-peb-av-10.dtso

7.18 HFEE

7.18.1 CPU i SaZEiAY

i.MX 93 SoC [ CPU RefE HEERT SR AEE . X TIEATRE CPU A& FHRERTE ). 5 1.MX8
M RIIAFE, 1. MX 93 AR 2 A EMSRAE (DVFES), HXRHELR EmEE)E (VFS), o
PIEALL gt

e nominal (ND),

e overdrive (OD),

e Low Drive (LD) #I

e Low Drive (LD) 5#{4dismizasik (SWFFC).,

B CPU 45iZ% DDR ##Ei&E%® 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
#4 SWFFC 1y LowDrive (LD) 900 MHz 625 MT/s 800mV

i.MX 93 BSP %# VFS ZhfE. Linux NEHAET—4 LPM IREFLR, WA E VDD SOC. CPU ji
#1 DDR #iSF,

ik

RAARY 1. MX 93 SoC Hai NXP IMX9301/IMX9302 X R SR H: VFS Zhik. X428 SoC £l Ein
F71E LowDrive (LD) i, PEIHAER X2 SoC MR%.LMRE, Linux (5 LPM R84 B a5 A .

o TUEACE T OverDrive (OD) Hizt, iH#HA:
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[target:~$ echo 0 > /sys/devices/platform/imx93-1pm/mode ]

ZLF BT NominalDrive (ND) BiX, diffiA:

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

T BT LowDrive (LD) i, A

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

it ET LowDrive (LD) £, Ik DDR #Z, SWFFC 74:

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

R EI CPU B, A

[target:~$ mhz ]

LA HIAA DDR 5%, 3HA -

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

A A EI VDD_SOC 288, kA

[target:~$ cat /sys/kernel/debug/regulator/regulator_summary ]

% LPM IR AR g 41 5 B, &% NXP 3RS https://docs.nxp.com/bundle/AN13917/
page/topics/low__power mode_use_cases.html
7.18.2 CPU 1\ &1

1L.MX 93 SoC fEiii i LA Z b B0 . B0, 1.MX 93 BA7 2 4~ ARM #%, X $8A% ] DAFEIZ 7 i LAl
THEASE A o

o WERAZTIATHRZL, HTT:

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

o KRN, Bilhn:

cpu@/
cpul/
cpufreq/
[...]

XHERGA MBS L. BOAEOLT, RGP T OEBUR I, ABRIS SR EETERE
o BRI, BT

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

TENHIN, BB

[[ 110.505012] psci: CPU1l killed (polled 0 ms)

PAERZGE KA, I B0 EA PR .
o BERTLAGEA] top fiy S BB I LRI HERR Y R G -
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[target:~$ htop ]

o BEERRIGL, W

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

7.18.3 ik E RAM
phyCORE-1.MX 93 S RREARHGRAKE . T LA HIAR R ROMe . H8 /RS nT AT DA R 7 NS B

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

Bl B TR G YR, GifstT

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

WA TP PEB-EVAL-01 11 S2 #4H #F ARHRRAS I e i
@ RTC mehvelg, #EE: RTC Wakealarm

7.19 &R

7.19.1 U-Boot

Z il U-Boot Wi I HIAEBIAE . BlAE, U-Boot N 7 i KHLIAE, VARG ILAE RS A sl 1o 34
RAUKA IR 5 A% R — 2.

i it 4 A B T R R Bl H B T i

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

7.19.2 %

Linux WRZSER T HEIIRE, REZIRINE 1 (SoC) M, Mk CPU SR, #ifil XUs , S8 AU AL BK S AL 7 Ik
DI, HAERIRIIED N R RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt)

ATTHA T AMAAE 1. MX 93 SoC - LA HAER N APT. 1MX 9 HA T SoC NI 14 8%k -
o FTERIE T AVAZE 5 FQ R B AL

Ltarget:~$ cat /sys/class/thermal/thermal zone0/temp ]

o B, PRIFFRE:

[49000 ]

imx_thermal WRZEKENMN 7PN BIE. XLEBERSE CPU ZUS AR A BriX . aiEmmikg. T
AR g Tl 2K o

ml T  HRIJWE
Wiz () 85°C 95°C 115°C
FEE (ML) 90°C 100°C 120°C
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(BB N sysfs XJe /sys/class/thermal/thermal zone0/)

DA R B0 X i K R i e S I B IR AEA T . AT T I FABOR. (KK thermal governor)
fFE: Step Wise #l1 Power Allocator, BSP /i il 1 BRIABUSK &2 step wise,

I

U2k sysfs SCPEAY SoC MRIEAEIAE trip_point 1, EACKESL B K PHVABEGRAT (IS . ARIEXATT
GRS, WIDASEE— NI R, IR R B e R A S DA TR, liad X ONOFF {55 EHi/S
R

ik
BT HEATLERE TARRRESFHA CPU, [N vl A& sl p SE el RS B .

7.19.3 PWM 5
7] PAYE phyBOARD-Nash i.MX 93 [{)iE#Egs X48 (7{‘/]?& FAN) HERE— PWM XU
MAIEATF I, T3 5e0% PWM KU Overlay, 750 PWM AU TR 3.

[target:~$ vi /boot/bootenv.txt

bootenv.txt SCANIZM TR (BB A& HAL & overlay! ) :

[overlays=imx93—phyboard-nash-pwm-fan.dtbo

SO R i Y -

[target:~$ reboot ]

A KBRS overlay LA E,, i device tree BT,

% SoC HALE—/MREEZESAS, MHZE S PUH T Py, R X ok A e sl . JRAl
I lmsensors Fl hwmon AR . lmsensors 52 I EHGR A, H-76 T B0 SE N E KUs PWM fk . B
WEEh PWM KU B2 60°C,

T AT DATEBC B S A T e

[/etc/fancontrol

WU FEHIFE IR BN i systemd fR55JE8h. w LA PA R e

[target:~$ systemctl disable fancontrol

7.20 &%

PHYTEC i.MX 93 Sl & — A EEE 1M, 4R G HERA RIS ST AR B U-Boot HERINE
gy, FRSIECY 60 #b. NI, RIMELERI NSRS, BIIAME LI 6z, Linux WZIKSIRE P
FEHIRTVE, IR EAPEE] . ARTRMRRENM G systemd £& Linux "PECER 1, DAk RS HGE
T ER 0] A 1 O

h ok 74
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7.20.1 Systemd hiyE 19K H
Systemd MMAS 183 H-Uf SZ FRAE(4-F T 140 .
o BERIMETIM IR, FHEE STk E /etc/systemd/ Y system.conf S0

{RuntimeWatchdogSec:GOS ’

ShutdownWatchdogSec=10min

RuntimeWatchdogSec & X T B 1AM EEETHTE, 1 Shutdown WatchdogSec 5E T F 45 B Joi B A & I I 1]
A % systemd FHFIMTELEAE S, 515 http://Opointer.de/blog/projects/watchdog.html, B
MCRHE R SR AR, BE T

[target:~$ systemctl daemon-reload ]

7.21 bbnsm HjE##

AR E T/ A7) X_ONOFF 5] JIn] PAKAE (5 ) DA ML, TR, 2038 1 T M 2500
BHHEHERES. BH bbnsm_pwrkey IRANFRFFHY, S HH% Th), KEY POWER Hd o445 H
2 BRAKEOLR . systemd BYHCE N 2N HEFAE, FFARECE LT IR XPLYIAE. R FTE, W RAFE
/etc/systemd/logind. conf HELEFESE -/ KALHIFHE T systemd fil & K AL :

{HandlePowerKey=poweroff ]

7.22 PXP

i.MX 93 SoC & — PiXel Pipeline (PXP). PXP ¥-PA N NAEH A —A~ B AbHis | 25 :
. G
i =S A (CSC)
il A2 ) A (CSC2)
o Jiek
Hit, W0 T BREEIIRENNGSH. A XNATE Gstreamer Fll Wayland H{f PXP, if#FH NXP 1)
{How to Use PXP in GStreamer and Wayland) (AN13829) I fZiC.

7.23 k=R %miziEHI2E (OCOTP_CTRL) - eFuse

% 1.MX 93 $Et— R PE AT R FF A7y (fuse) , MTAEMEEE, Bl MAC Hihl. B & A Ak A% &
(f£ 1.MX 93 reference manual N “H E—w M FfEEdzs (OCOTP_CTRL)”). PAFHFER i.MX
93 reference manual %, 3 OCOTP_CTRL thf—e FH2777es (FEHhlk A 0x47510000) :
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AR Bank & W FE R B E A HiE
0x47510000
BOOT CFGO 3 0 0x60 53l fuse R E
BOOT_CFG1 3 10x64 Ja3h fuse X E
BOOT CFG2 3 20x68 B3 fuse R E
BOOT_CFG3 3 3 0x6¢ JB2 3l fuse ¥
MAC1 ADDR 39 3  Oxdec f14r ENET0 MAC Huhbig{ 32 {7
MAC1/2 _ADI 39 4  0x4f0 & ENETO MAC #ihtf97& 16 fFl ENET1 MAC
Hotik AR 16 32
MAC2 ADDR 39 5  0Ox4f4 fi ¢ ENET1 MAC #bhikid s 32 fir

KT OCOTP_CTRL H[¥ fuse 5 FahHELE 2 A1) 52 B 5 FLAFEABLT , #5214 1.MX 93 Security Reference
Manual #1#”Fuse Map” &4 .

7.23.1 7 uBoot $iEH fuse BY{E
MAC1 ADDR:

[u-boot=> fuse read 39 3 }

7.23.2 7 Linux fpiEH fuse {H

B Linux PR fuse %5, NXP #2447 NVMEM_IMX_OCOTP #idk. B MA7BsH shadow 2747
NI fuse NATTPAIEAT sysfs 1517 :

[target:~$ hexdump /sys/devices/platform/soc\@0/47510000.efuse/fsb s400 fuseO/nvmem ]

7.23.3 %% MAC it
BRI FA T ZEE R AT MAC Huhk:

MAC1 12:34:56:78:90:AA
MAC2 Bb:Cec:Dd:Ee:Ff:D0

FATRHAE u-boot HHATIXA:

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

7.23.4 125 BJ5) fuse

o

fuse HAEGA—W! WURPER T HHRAESIAE, G BRSO ERR T8 . XDl R Anrg
!

] PATE B AP 1 44 o 1.MX93__Fusemap.xlsx [ excel FEAE& o2 £ 1 {# B4~ fuse bank/word 3 4 2
BOOT_CFGX, X&{zHu[PALE 2. MX 93 Applications Processor Reference Manual F13F) .
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XLEAERZEH A BOOT_CFGO, "PAMES 3 4> Bank 955 0 735 i/ 5 A fuse.

BEhi%&#%& BOOT_CFGO

eMMC 0x20020002
SD K 0x20000103

FERLENES fuse A eMMC j53l1, W AREHI LA R Or ik it T4

[u-boot=> fuse prog 3 0 0x20020002 ]

TEEABIFHr, Fefil:
« ¥ Boot_Mode #3H 0b0010 (eMMC), 2it2 BOOT CFGO[3:0],
o ¥ eMMC LR 5ERERE Sl 0b01 (8 i), WitE BOOT CFGO[18:17].
o i%® BT_FUSE_SEL (Boot fuses already programmed) {7, t#ii+i2 BOOT CFG0[29]

TR 3 [ 7. MX 93 Applications Processor Reference Manual ") Boot Fusemap #3736 i% B 1EAiH)
L

7.24 TPM

phyBOARD-Nash i.MX 93 fit#s T o[ {F(E0° -G8 (TPM), $RELETRE 1L 2TkE.
DA 2265 TPM #2755
i TPM2 T HA R 4 FHBELIE :

[target:~$ tpm2_getrandom --hex 4 ]

ffi[f] OpenSSL T HA: il 4 FATHEHLIE :

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

A RSA FABIH B H N 2

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

MIIBVQIBADANBgkqhkiG9wOBAQEFAASCAT8wggE7AgEAAKEAXsvmcbxjwuKnYeuZ
2AVBmuLvYyqF/LpYOD3IB/v+YVEolxdGGmjiFLECU6XxZ1j3+dIt4Y1zbcKS10cWT
I8mbSwIDAQABAkBoy8wrYNhmP/1kzUJIclznPYJckGoZ1FI1M7xjGSA9H1XDK61f
5g5CYCHPrbBp8e@mEokPRZoihxxzGTxGPiahAiEA/70YMOpVZ5SD3YCcRsWcQlkWI
MOSPUYg6vxvGGIxp4FcCIQDHBO1RoHr+gXJwxIu3/30QAUBI4ACI4IRpOKelwhCO
LQIhANJzSvg/dak518pU55/99g3nbm7nPnnZSJiPOF6P62gjAiEA] f7qrfMF7Uyt
RKEjwb12t5Z868FNARGGMVxZT4x+aFOCIGx lmP2pL8xFulbWB282LSedqZUdQwel
Lxi7+svb2+ul

ik
IR T R AN TEMZEE R, HAEEZENALA RSA #4H.
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A RSA AR A%

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

Device tree TPM configuration can be found here: https://github.com/phytec/linux-phytec-imx/blob/v6.

6.52-2.2.0-phy9/arch/arm64 /boot /dts/freescale/imx93-phyboard-nash.dts#L161

iEIME
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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 0, ¥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

XHF—A RPMsg i SAE Rl TTY ZEEAE /dev/ttyRPMSG30 . FILFZEA] DAGE L5 A PA R N ABS bk

Y B3] M33 Core :

[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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