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12 &0 17N cpu B
13 | MicroSD #&t& RO REIE
14 A35 @i O 17 Type-C
15 LVDS T4 1280*800
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17 CAN 3 B ik
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20 KEY 2f¥ Reset &%, F &%
21 HDMI 1 8% SPEAv]
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Kernel Linux-6.6.48 ST E A WA

HF st EF yocto EFRINXMHERS, XFSDE
XHES ext4
FIEH emmc B4

2.2.3 Boot
AKE@RBINFEE SR emme, sd RBEEITTEFEFNA S EBIEREINGE,

SIHISCYIE, $RES 1234 H8IX M boot0-boot3,

ORINGD

Yok
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B Boot0 boot1 boot2 boot3
Emmc off on off off
Sd & on off off  off
Otg kR off off off  off
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RIS ST = et

% ST-LIERDA_IC610 &M SES I ZZ RN\ EFAYL \ubuntu2404\ubuntu2404.vmx, &

NEMAE: AMNTHX—FEE 1326 SFI/RIEVIELMAHEE  Tel: 0571-88800000 14




lierda

il M i& IC610 EVK N B LI5S

BEFTFEN T,
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- v « tsn-demo > ST-LIERDA_IC610EMSEAUEIZR > Bl » Ubuntu2404 v C 7 Ubuntu2404 g% Pl

iR~ s

- o0 e

Ubuntu2404 EFR E B =i F

" ubuntu2404.vmx 2025/10/29 15:48 VMware EHIH.... 4 KB

& WPS=&

v I iesBE

= Windows (C)
= EHNEEE (D)

= FTHIRE (E) |
== yangqingan C
== lierda (\10.1¢

> O R

STHHE(N): |ubuntu2404.vmx | pEstt v

) i

EPCH EETRIBESXHFRERA "vmware” BFHZ=XM, T XXHEFE, ubuntu
oJRERE R,

B Ubuntu 64 2 - VMware Workstation

XD REEO BEY SNM ERED =EBE | b - ] 2 08B

W EA | [ Ubuntusats

[T] Ubuntu 64 fi7

EI=E="0
) Ubuntu 64 &

E
v iRE
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ALER 2
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() CD/DVD (SATA) IEFEGEFISTI D:
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ml 2 e
~ R
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WEMNEFZ R Isd, 28R lsd123,

3.1 A35SDK #giF
3.1.1 tf-a %

/home/lsd/ic610/src-ic610 A sdk IRMBEZEZ

cd /home/lsd/ic610/src-ic610

tf-a %

src-ic610% cd tf-a-stm32mp-v2.10.5-stm32mp-r1-r0/tf-a-stm32mp-v2.10.5-stm3
2mp-r1/

EiE:

$: ./build.sh

=8

BXEEREERY, REFUR, HEYRIF optee. u-boot BITJ,

32mp{rl/. . /Makefile.sdk:295: rec

REFAS
$: Is ../../ic610-images/arm-trusted-firmware/
metadata.bin tf-a-stm32mp255d-ic610-mx-optee-emmc.stm32  tf-a-stm32mp2

55d-ic610-mx-optee-sdcard.stm32  tf-a-stm32mp255d-ic610-mx-usb.stm32
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3.1.2 Optee HF

src-ic610$ cd optee-o0s-stm32mp-4.0.0-stm32mp-r1-r0/optee-os-stm32mp-4.0.0
-stm32mp-r1/

RIEMIA

$: ./build.sh

PRIF TR EE AL

$: s ../../ic610-images/optee/

tee-header_v2-stm32mp255d-ic610-mx.bin  tee-pageable_v2-sstm32mp255d-ic
610-mx.bin tee-pager v2-stm32mp255d-ic610-mx.bin

tee-header v2-stm32mp255d-ic610-mx.bin  tee-pageable_v2-stm32mp255d-ic6

10-mx.bin  tee-pager_v2-stm32mp255d-ic610-mx.bin

3.1.3 u-boot wiF

src-ic610% cd u-boot-stm32mp-v2023.710-stm32mp-r1-r0/u-boot-stm32mp-v20
23.10-stm32mp-r1

HmIF:

$: ./build.sh

PRIFSTREE AL

$: s ../../ic610-images/fip/
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fip-stm32mp255d-ic610-mx-ddr-optee-emmc.bin  fip-stm32mp255d-ic610-mx-d
dr-optee-sdcard.bin fip-stm32mp255d-ic610-mx-optee-emmc.bin  fip-stm32mp255
d-ic610-mx-optee-sdcard.bin

ER: stm32mp255d-ic610-mx A EHIFR dts BFR, FmiFEAM dts BEUZSHANo];
BB EETE arch/arm/dts/Makefile  dtb-$(CONFIG_STM32MP25X) +=\, #RINXS AL dts,

W3 dts A stm32mp255d-lsd-mx

vim arch/arm/dts/Makefile

dth-5%(

dth-%( '-"HF_G SOC_K3_AMG54)

3.1.4 Kernel HiF

src-ic610%:  cd linux-6.6.48/linux-6.6.48/

IRIFWL

$: ./build.sh

BIRTHREREN

$: ../../ic610-images/bootfs/

Image.gz stm32mp255d-ic610-mx.dtb  stm32mp257f-dk.dtb stm32mp257f-ev
1.dtb

B BEMEFRIREES st-image-bootfs-openstlinux-weston-stm32mp2.ext4

% build.sh IR B zh4%1% kernel. wifi #BIXF1. gpu ISR EFNHERSKE, B O
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BT E Bz,

Kernel fc& :
source /opt/st/stm32mp2/5.0.3-openstlinux-6.6-yocto-scarthgap-mpu-v24.11.0
6/environment-setup-cortexa35-ostl-linux
make menuconfig
Kernel BJIR%Ri¥E dtb:
make dtbs
WiF5eA/E log B BRI dtb B4R,
20 arch/arm64/boot/dts/st/stm32mp255d-ic610-mx.dtb .
Kernel BJR%4Ri¥E Image.gz:
make Image.gz vmlinux LOADADDR=0xC2000040
EIRFTR/SEM: arch/armé4/boot/Image.gz
=8
BIRREERERBDNITEE
ic610-images/st-image-bootfs-openstlinux-weston-stm32mp2.extd T, FEFHFT
(DE=1E
source
/opt/st/stm32mp2/5.0.3-openstlinux-6.6-yocto-scarthgap-mpu-v24.11.06/environme

nt-setup-cortexa35-ostl-linux
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ANERER X IR AR, EE— DK MAT—IRENT], BT AMNLEFTEZEHNT.

3.1.5 Bm&miF
src-ic610 T build.sh ABEIRFLIFEZEMA, &17 build.sh BFIRZFLIELR, B

SRIFUSEZREA P FH,

src-ic610% ./build.sh

TR build.sh BIAZRIFER dts A stm32mp255d-ic610-mx, ZRIFEAM dts EEE K
build.sh AZ = dts SIGMN dts 248, LU TEHRT, U

RETHREENETHER:

ic610-images/FlashLayout sdcard stm32mp255d-ic610-mx-optee.raw
ic610-images/fip/

fip-stm32mp255d-ic610-mx-ddr-optee-emmc.bin fip-stm32mp255d-ic610-mx

-optee-emmc.bin

fip-stm32mp255d-ic610-mx-ddr-optee-sdcard.bin  fip-stm32mp255d-ic610-mx-

optee-sdcard.bin

ic610-images/arm-trusted-firmware/
metadata.bin tf-a-stm32mp255d-ic610-mx-optee-emmc.stm32  tf-a-stm32mp2
55d-ic610-mx-optee-sdcard.stm32 tf-a-stm32mp255d-ic610-mx-usb.stm32

st-image-bootfs-openstlinux-weston-stm32mp2.ext4
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st-image-vendorfs-openstlinux-weston-stm32mp2.ext4

st-image-weston-openstlinux-weston-stm32mp2.ext4

3.2 ic610-images &N

AR ke BiE
arm-trusted-firmware tf-a BHEER RIRRIFRE AN ENREL
optee optee BEBER FREFREENENEL
fip u-boot HBE B F FEREFREENENEL
bootfs Kernel B& B R RRREEFREENEREL

flashlayout_st-image-westo
AETH, RoEBBURMbR

n
scripts RATH, RNoEBURMIBR

MARSHFERFELIMEL:

make_raw.sh FME sd RIERBHRIEA sd_dev=/dev/sdb
dts=stm32mp255d-ic610-mx
emmc_install command.sh

emmc_burn Sd FEER emmc BB E
HRHE L PRIE B X

st-image-bootfs-openstlinu $e% bootfs & bootfs BREBEHREHE extd A
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x-weston-stm32mp2.ext4
st-image-userfs-openstlinu
B userfs 12
X-weston-stm32mp2.ext4
st-image-vendorfs-openstli
%R wendorfs 54&
nux-weston-stm32mp2.ext4
st-image-weston-openstlin
e F weston &4
ux-weston-stm32mp2.ext4
oI Xt weston &0 userfs 1%
rootfs WestonFluserfs&4& B E X
EWEORINMN A RS

3.21 RREHLEHMT windows

Windows T & git FZ&3, THER https://gitforwindows.org/ .

ic610-sdk\images\stm32mp25-ic610-revl.rar SEBRRE, BERHA,

T gt EERBRRIXHEALTEMEERE Git Bash Here, Bl# shell B,
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O EE
=2 =1A")] >
HEFEATO) >
SHEEEEP) >
BIFR(E)

f&ie E5I(V) Ctrl+Z
M TEEERITT
Git GUI Here
Git Bash Here I

ETREtER(G) >

M Git Sync...

A  Git Commit -= "master”...

W TortoiseGit >
FrE(W) >
EBtER)

fe/stm32mp2 fAmages /s

M scp.sh R E
path=/home/yqga/st/stm32mp2/sdk v24.11.06
ubuntu_ip=192.168.2.103

user=yga

path & sdk JEREE8 2, ubuntu_ip 8 ubuntu FEIFRE ip (FEAHREM windows #£[E
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fil m & IC610 EVK AR B LIS
—NEBENRE)
user A ubuntu WAEFZ.

BRERGEZEIT./scp.sh BEREHRIERENR,

BHRRRSE 4.2 FHRER,

3.2.2 BENXMHAESR

SDK T ic610-images/rootfs A A X RS st-image-weston-openstlinux-weston-st
m32mp2.rootfs.ext4 F st-image-userfs-openstlinux-weston-stm32mp2.userfs.ext4d >
EMA, BPU{EK perfect.sh FIIEXARASR

FHLBIA A ic610-images/rootfs T~ etc/rc.local

YXHZRGETE yocto TEHRIZRER, I HIEER c610-images T st-image-wes
ton-openstlinux-weston-stm32mp2.ext4, AEMER ic610-images/rootfs/fs B3®,

ic610-images/rootfs$ sudo ./perfect-fs.sh

MEEHFEHIXGERFGRNBPEREEHITEE ic610-images T,

3.2.3 sd RBEFER raw HI/E
EE: WEEAT sd EEHR sd EEFEES emmc, raw BE4IETRR D EEE
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emmc BRBEITEERKRP.

make_raw.sh AHI{E raw &R A

ic610-images$ sudo ./make_raw.sh

raw 1% FlashLayout_sdcard_stm32mp255d-ic610-optee.raw , ZEHLEE B Ubu
ntu TEFRFR, HEH T windows TE8% 4.3 raw BEKRS,

make_raw.sh N4

dts=stm32mp255d-ic610-mx  AIKENEBIR, TERELR dts HITEK, BoIH
stm32mp257f-ic610 FI stm32mp255d-ic610-mx E b dts o] BATE I EINEEH t
sv XX {4,

B AR E B tsv AT

flashlayout_st-image-weston/optee/FlashLayout sdcard stm32mp255d-ic610-mx
-optee.tsv

flashlayout_st-image-weston/optee/FlashLayout_sdcard_stm32mp255d-ic610-mx
-optee.tsv

bR raw 152 sd Rf1, /dev/sdb 8 sd FH R, BARSLIRT A&, BLIERIRE
WIS :

ic610-images$ sudo dd if=./FlashLayout sdcard_stm32mp255d-ic610-optee.ra
w of=/dev/sdb bs=8M conv=fdatasync status=progress

window @ THIERRRE s K7 &% doc/Lierda_IC610_EVK RN A F RKIES

_Rev1.1.pdf
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4 1C610 MBELREE

4.1Cubemx &£

411 Cubemx IhgE
STM32MP2 CubeMX HIEZE/EBTI LA ATV N ER:

1. B ERS/PRER
YEF: STM32MP2 SRR B RENEEEEBERSIH, £ CubeMX &, {RoJLABEITHEE
HAXEMMSEESNSIHEII0EE (40 UART, 12C. GPIO F) .

M. TESLEWESIHPR (G, A NIMRIDERDEZIE—13IM) , FRAR

(B
o

RER, BRER T BT BREERER,

2. BEPINECE

EM: MPUMNSRZKIEEES, G1F PLL. DHiss. SHRERSES, FENAK. M
%, BRME%. IMIRBARRENNH,

MFB: CubeMX M T oI BT EPE, IRRBWAREHAER (Hl11, BE A35 %
0B 1.5GHz) , TR=BmHHUBEHREEEXN PLL oMz =4, FRIEBEMNIITH,
FHEXESFREREZEBEST S HE.

3. MR E P EHEE

ER: TFENIME (40 UART, 12C, SPI, Ethernet, GPU %) #1chig: (0 Linux TR
BWEE) , CubeMX IR THFMANEERE. MILUEETEEL. S8 (MREFER. i
W) , mMAFEENIHAERNSEFM;,

. BEMNBURE, BEEERM/AE, CubeMX T AL M IMEHT C HIIa AT
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ifl m & IC610 EVK R B A LIS

B (XF Cortex-M %) A Linux &R (.dts) (XTF Cortex-A#%) ,

4. TMEHBESKE LR
YEB: RO LUEEIMBEZFR. EHBH IDE (&1 STM32CubelDE, Keil, IAR) . TRRERZ,

N
IF Cortex-M #%: £ — P REHN., JEERENZTHHRALINE, 82FFBIMNEN

HAL FE#IIR4LACEB D main BREHEZR,
ST Cortex-A #%: B Linux I8 &EH, X2 Linux IR A SRR EHRIREN X EX 4,

ARELFFNREERNREN, KRR T AN HEEER,

5. BREEEE
ER: STM32MP2 EBEZXNEREES T, YHSMERINER,

% CubeMX DJLIHREC EX L BREI, HWERAEBREEA/XFIIER, FE
DR EIVES =g =R

Cubemx B yal T =1 HE
https://www.st.com/en/development-tools/stm32cubemx.html

Cubemx HETRHFIRAN 6.15.1, REIRACIED project FREAFRS, HARAIEEN

WIS AT RIREFR B RA—E
IC610 £ cubemx R T RIREE, cubemx A 6.14.0,
2% doc\ (Lierda IC530&IC610 ST cubemx NAHIES Revl.1) 2.2 Cubemx &3 &

3 ST-LIERDA_IC610 &M TEFIIZZRN\IMA\T SetupSTM32CubeMX-6.14.0-Win.exe
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4.1.2 Cubemx F Ak ic610

IC610 cubemx JEAS: 12K ST-LIERDA_IC610 B L ik1EII B8 \src-cubemx\ic610

& B Ul ' M

¥

Firmware :  ST-LIERDA IC610 & M
\src-cubemx\STM32Cube FW_MP2 V1.1.0\

¥ _ERIRA firmware #E/5, cubemx6.14 FTFF ic610.ioc,

[ STM32CubeMX ic61Dioc STM3ZMP2S5DAKX: - 8 X

w, @ File Window Help a @nn X O Q -ﬁ m

'GENERATE CODE

Existing Projects New Project Manage software installations

ESCanEOpened Projects Check for STM32CubeMX and embedded software packages updates

CHECK FOR UPOATES

ic610.ioc
Last modified date - 24/09/2025 14:38:10
Install or remove embedded software packages

@ Pin-to-pin compatible m
6.15

ic610.ioc
Last modified date  18/08/2025 16.21.35

ic530-mx ioc
Last modified date * 2309/2025 16:56.21

16530-mx ioc.
Last modified date - 180872025 11:10:24

stm32mp257f-evi.ioc
Last modiied date - 20082025 9:38:24

Other Services

H!ﬁl’%ﬂﬁﬂ%

Othar Projects — Easily migrate your projects
' ‘ from one MPU to another ,
'VFBGA 361 {10x10 mm)
[ ]
L]

&5 Abow STMIZ P Evema
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r g WA

[ Load Project >

Look In |73 ic610 v| B Cg BB

T—

_ _settings
I CA35

=5 CM33
= Common
~ Drivers
[ ic610.i0c

File Name  fic610 ioc |

Files of Types |STM32CubeMX project Files {.ioc) |

HRERAEWT, =i Project Manger R E& firmware

[ STM32CubeMX ic610ioc STM32MP255DAKx

File ‘Window Help ‘

ic610.ioc - Pinout & Configuration

Clock Configuration

®
a
o]
%
e
2
S
N

RIF
Vv Software Packs V Pinout

Mode and Configuration £ Pinout view ystem view

System Core >
Analog >
Timers >
Connecthity >
Multimedia >
Security >
Computing >
Middleware and Software Packs >
Trace and Debug > Configuration
Power and Thermal >
Uiities >
Other >

VFBGA424 (Top view)

Q I @ & d M = Aol ] umsedcrios

on | Output |MPSi@ssignmentiuless| DDR

state detected for SDMMC2 : FSBL-A ts possible only if assigned in BootRom
®Faulty state detected for SDMMC1, SDMMCZ : Only onme Memory Boot Device can be assigned to FSBL-A simultancously.

= rho N Mo 00 .
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Pinout & Configuration Clock Configuration Project Manager

¢ Thread-safe Settings
CortexM33NS

[ Enable multi-threaded support

Thread-safe Locking Strategy \Defauh — Mapping suitable strategy depending on RTOS selection |

Meu and Firmware Packag

Mecu Reference [sTM32MP255DAKX |

fe Cenerator .
Firmware Package Name and Version [ |

[ Use Default Firmware Location

Firmware Relative Path [Cc:1usersfenovo/STM32Cube/Repository/STM32Cubs_FW_MP2_V1.1.0 | E‘

OpenSTLinux Setting | |

nced Settings DeviceTree Root Location (CA35) [E \stm32mp2'tsn-demo\ST-LIERDA_ICE10& R AL I 25 H\srccubemxlic6 10\CA35 \Device Treel |

Manifest Version | 5.6-yoct thgap-mpu-v24.11.06 |
Manifest Content Firmware Name Community Version

[TF-A v2.10

OP-TEE v400

Linux 6648

[TF-M v1.7.0

SCP-firmware v2.13.0

X “Use Default Firmware Location” s Browse 38 & A ST-LIERDA_IC610 S ML

A=)

R\ src-cubemx\STM32Cube_FW_MP2 V1.1.0\

WEWNT:

m Choose Firmware Folder *

Lu:u:ukll |72 STM32Cube_FW_MP2_V1.1.0 | Y Bot B

| . |

_htmresc
Dirivers

= Middlewares
~ Projects

T Utilities

Er—
Wa—

W L

Fa]

WHEEN):  [610ER TR I Ehsrc-cubemx\STM32Cube_FW_MP2 V1 1.0|

Ll

Files of Types |All Files |

| N
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IC610 EVK RN AF A ES

Thread-safe Settings

CortexM33NS
[ Enable multi-threaded support

Thread-safe Locking Strategy

\Default — Mapping suitable strategy depending on RTOS selection

¢Mcu and Firmware Package

Mcu Reference
Firmware Package Name and Version
[ Use Default Firmware Location

Firmware Relative Path

[5TM32MP255DAKx

[\stm32mp2\tsn-dema\ST-LIERDA. IC610ZR 246 1 {3 H \src-cubemx\STM32Cube FW_MP2 V1.1.0]

OpenSTLinux Settings

DeviceTree Root Location (CA35)
Manifest Version

Manifest Content

0_E cubemx IZ B

4.2 LIXMIKEIF A

[E:\stm32mp2\tsn-demo\ST-LIERDA_IC610&E3EAA 12 il ## s re-cubemx\ich 10\CAIE\DeviceTree!

|

‘n penstlinux-6_6-yocto-scarthgap-mpu-+24.11.06

Firmware Name Community Version

[TF-A v2.10
OP-TEE v4 00
Linux 6648
[TF-M v17.0

SCP-firmware v2.13.0

Cubemx6.14 #TFF ic610.ioc, LAK M {E 88 & gpio & A& &£ Pinout&Configuration

/Conntectivity ',

NEHAE: AN —FEE 1326 SFI/RAMBEMAIE Tel: 0571-88800000
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[ 5TM32CubeMX ic610.ioc*: STM3ZMP255DAKx

SEME‘.:JFF File Window Helr
ubeh

STM3IZMP 255D AKX ic610.ioc - Pinout & Configuration _

Pinout & Configuration Clock Configuration

A35S A35NS M33NS
INBP.TEF) a0 | iewbia

= 2] [ ] o
v FDCANT O [ |
v FDCAN2 O il (il
v FDCAN3 O O )
[l L [l ] W
v 12C2 O il il O
O O O O ]
W (204 El O O 3]
[l L O ] [l
Il il [l il Il
v 12CT & O |
12C8 O O O O
[l L O ] Il
[l i Il ] Il
O O O O ]
: & (I O B 1
v LPUART1 O [ Ly [
[l [l i O ] Il

R ETH2, IREAM Mode, IEFXMEBHET, WHBTEARTATIREKR, 158

RGMII
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v Software Packs v Pinout
ETH1 Mode and Configuration ;

Boot time: Runtime contexts:

AJES A3EMNS M33NS

A35 ROM
(TF-A BL2) {U-Boot) Cube
[ E O [

Mode |Disable w
| gDisable

Ml {Media Independent Interface)

S R adim 14501
il (Reduced Wi

[ HIRGMIl (Reduced GMIl) |

[ gm0

3R AT gpio AP, ZEANERE, THEMMELEKMRBRRERE
ENEN
o0+ 2480 cubemx R K gpio TUNE A RGMIl, WEEXTURERE, RE/RF

cubemx Bzf1iE#F gpio HEH gpio,
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i ' .1 O " Y - 'I

ETH1 Mode and Configuration

Boat time: Runtime contexts:
A355 A3BNS M33NS
A35 ROM
(TF-A BL2) (U-Boot) (Cube
0 O L
I"u"mde|RGI"u'1II (Reduced GMII) v |
ETH Ref Gloclk [nput

(] ETH 125MHz Clock Input
[1 ETH Clock Output (PHY without Quartz)

Resat Caonfiguration

@ Farameter Settings @ GIC Settings & GPIO Settings

e LT T T

|.- arch (Ciri+F) | ] Show only Modified R
MMEEME!I!!I
PA11  ETH1_RGMI_RX_CTL A3JENS Alte No ... nfa 1 1 ] ..nfa
PA13  ETH1_RGMIL_TX_CTL AJENS Alte__. Nu... High 1 EI 1 1] Ub... n/a
PA14  ETH1_RGMI_RX_CLK A3ENS Alte_ No . Low 0 0 0 0 DOb..nfa
PA15  ETH1_RGMIL_TXDO AJENS Alte._. No ... High 1 0 1 0 Ob..nfa
PCO  ETH1_RGMI_GTX_CLK A3ENS Alte . No . Med 0 0 0 0 Ob_nia
PC1  ETH1_RGMI_TXD1 AJENS Alte . No ... High 1 0 1 0 0Ob..nfa
PC2  ETH1_RGMI_RXD1 AJENS Alte_. No ... nfa 1 0 1 0  Ob..nfa
PFO  ETH1_MDC AJENS Alte.. No ... High 0 0 0 0 Ob..nia
PF1  ETH1_RGMI_RXDO A3ENS Alte_ No ... nfa 1 0 1 0  Ob..nfa
PFs  ETH1_MDICO AJENS Alte_. No . Low 0 0 0 0 0Ob..nia
PH10 ETH1_RGMI_TXD2 A3ENS Alte_. No .. High 1 0 1 0  Ob..nfa
PH11  ETH1_RGMI_TXD3 AJENS Alte_. No ... High 1 0 1 0 Ob._. nfa

PH11  ETH1_RGMI_TXD3 A3ENS Alte.. Mo . High 1 0 1 0 Ob.nfa

PH12 ETH1_RGMII_RXD2 A3ENS Alte.. Mo . nfa 1 0 1 0 Ob.nfa

PH13 ETH1_RGMI_RX¥D3 A3ENS Alte Mo nfa 1 0 1 0 Ob_nfa

& E& GPIO Settings T gpio EAER, RIE\EILFEHFZEMITEL., &E PinName 5
LB EA—E, oI gpio EREW TE, R Pin Name HFiKEERI8E.

1t eth1 gpio ERIE)
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Lo T o
>[04 GND
105 105 PC1
106 106 PH10
107 107 PH11
108 108 PA15
109 109 PA13
110 110 PCO
11 111 GND
112 112 PA9
113 113 PA10
114 114 GND
115 115 PH12
16 116 PH13
117 117 PA14
118 118 PA1l
119 119 PF1
=t ETH
199 =00 PF14___USARDB RIS~
200 - :
201 201 PFS
200 202 GND .
AL 204 PB14 SDMMC3 DO
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v Software Packs ~ Pinout

ETH1 Mode and Configuration

e ]

Boot time:

iigde [RGMIl {Recuced GMIl)

A35 ROM

O

A35S
(TF-A BL2)

Runtime contexts:

4 Pinout view System view

[ ETH Ref Clock Inpul

[ ETH 125MHz Clock Input

LI ETH

PA1S
PCO
PC
PC2
PFO
PF1
PF5
PH10
PH1
PH1Z
PH13

ETH1_RGMI_RX_CLK
ETH1_RGMI_TXDO
ETH1_RGMI_GTX_CLK
ETH1_RGMI_TXD
ETH1_RGMI_RXD1
ETH1_MDC
ETH1_RGMI_RXD0
ETH1_MDIO
ETH1_RGMI_TXD2
ETH1_RGMI_TXD3
ETH1_RGMI_RXD2
ETH1_RGMI_RXD3

Signal on Pin Pin Context Assi.. |

AJENS
A3JENS
AJSNS
AJENS
AJENS
A3JENS
AJSNS
AJENS
A3ZENS
A3JENS
AJSNS
AJENS

Alte_ Mo

Alte.. No ..
Alte... Mo ...
Alte_ No
Alte_. No
Alte.. No ..
Alte... Mo ...
Alte_ No
Alte... Mo ..
Alte.. No ..
Alte... Mo ...
Alte_ No

0
1
.0
1
1
0
1
0
1
1
1
1

jinve._]00_J0e_[0_[I_].]
0 Ob.

[ Show only Modified

~.nia
0b...n/a
Ob...nfa
Ob.__n/a
Ob._.nia
0b...n/a
Ob...nfa
0b.__n/a
Ob...n/a
0b...n/a

Ob...n/a VFBGA424 (Top view)
Ob.__n/a

cocococoocooooco o
ey e g e iy — ey — R g g
IR = A= E =M= RE - A= =N TR - 1E=]

a

Gpio Bc B =i/ /.05 GENERATE CODE, BpoJ &% dts,

o ] pd

@Elo X0 ax Ly

iLE Pinout view

GENERATE CODE

Tools

System view

"
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[} Warning: Code Generation s
WARNINGS:

- The instruction cache (ICACHE) must be enabled to reach the maximum performance.
The ICACHE can be enabled from the Pinout tab under ICACHE.

- Main Config: These peripherals still have some not configured or wrong parameter values:
[DSIHOST, RCC)

Do you still want to generate code ?

] Code Generation x

The Code is successfully generated under :
E:/stm32mp2itsn-demo/ST-LIERDA _IC610&ET 224 551 5 #l/src-cubemx/ic610
Project language : C

REBBERTR/E, BEIEH

ic610\CA35\DeviceTree\ic610\kernel\stm32mp255d-ic610-mx.dts

B4R gpio EA K&K LAKK eth1 5 =
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eth]l mdio pins mx: ethl mdio mx-0 {
pinsl

IC610 EVK AN B A1ES

pinmux = <STM32 PINMUX('F', 0, AF10}>; /* ETH1 MDC */

bias-disable;
drive-push-pull;
zlew-rate = <2»;
gt,io-clk-edge = <0>;
st,io-retime = <0>;
st,io—-delay-path = <0>;
st,io-delay = <0>;

pins2

pinmux = <5TM32 PINMUX('F', 5, AF8})>; /* ETH1 MDIO */

bias-di=sable;
drive-push-pull:;
glew-rate = <0>;
st,.io-clk-edge = <0>;
st,io-retime = <0>;
3t,io—-delay-path = <0>;
st,io-delay = <0>;

eth]l mdio sleep pins mx: ethl mdio sleep mx-0
pins {

pinmux = <STM32 PINMUX('F', 0, ANALOG)>, /* ETHL MDC */
<STM32 PINMUX('F', 5, ANALOG)>; /* ETH1 MDIC */

gethl {
pinctrl-names = "default™, "sleep™:

pinctrl-0 = <&ethl mdio pins mx», <&ethl rgmii pins mx>;
pinctrl-1 = <gethl mdio sleep pins mx>», <&ethl rgmii sleep pins mx>;

statu=z = "okay":

f* USER CODE BEGIN ethl #f
f* USEBR CODE END ethl */

£ aliases TN eth1 20T
aliases {

ethernetl = &eth1;
b

FELAT XELRZN phy M xBc &5 BRI,

NEMAE: AMNTHX—FEE 1326 SFI/RIEVIELMAHEE  Tel: 0571-88800000
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USER CODE X AR P FEHHRMAB XY, ZXEBERNASE cubemx BX,

gethl {
pinctrl-names = "defaunlt"™, "sleep®:
pinctri-0 = <&ethl mdio pins mx», <&ethl rgmii pins mx>;
pinctrl-1 = <&ethl mdio sleep pins mx>», <&ethl rgmii sleep pins mx>;
status = "okay":

f* USER CODE BEGIN ethl #*/
J% USER CODE END ethl */

/* USER CODE BEGIN eth1 */
phy-mode = "rgmii-id";
max-speed = <1000>;
phy-handle = <&phy1_eth1>;
st,eth-clk-sel; //125M from rcc
snps,ext-systime;

//st,eth-ref-clk-sel;

mdioT {
#address-cells = <1>;
#size-cells = <0>;
compatible = "snps,dwmac-mdio";
phy1_eth1: ethernet-phy@0 {
//compatible = "ethernet-phy-id001c.c916";

compatible = "ethernet-phy-id937c.4032"; //jl2121
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reset-gpios = <&gpiob 15 GPIO_ACTIVE_LOW>;
reset-assert-us = <1000>;
reset-deassert-us = <10000>;
realtek,eee-disable;
j2xx1,xmii-enable = <JL2XX1_SELECT _RGMII_STATIC_OP_EN>;
j2xx1,xmii-tx_delay = <0>;

j2xx1,xmii-rx_delay = <1>;

j2xx1,init-access_type = <JL2XX1_SELECT _ACCESS TYPE (C22>;
j2xx1,init-interface_mode = <JL2XX1_SELECT INTERFACE_UTP_RGMII>;
j2xx1,downshift-enable = <JL2XX1 _SELECT DSFT STATIC_OP _EN>;
j2xx1,downshift-count = <4>;
jl2xx1,speed-enable = <(JL2XX1_SELECT _SPEED_STATIC_OP_EN|\
JL2XX1_SELECT _SPEED _1000M)>;
j2xx1,lpbk-enable = <JL2XX1_SELECT_LPBK_STATIC_OP_EN>;
j2xx1,lpbk-mode = <JL2XX1_SELECT LPBK PCS>;
jl2xx1,clk-enable = <(JL2XX1_SELECT_CLK_STATIC_OP_EN|\
JL2XX1_SELECT _CLKO _OP_EN |\
JL2XX1_SELECT _CLKO _OUT_125M_EN)>;

jlaxx1,intr-enable = <(JL2XX1_SELECT INTR_STATIC_OP_EN|\
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JL2XX1_SELECT_INTR_LINK_CHANGE_EN |\
JL2XX1_SELECT_INTR_AN_COMPLETE_EN |\
JL2XX1_SELECT_INTR_PAGE_RECEIVED_EN |\
JL2XX1_SELECT_INTR_AN_ERROR_EN)>;

jl2xx1,wol-enable = <(JL2XX1_SELECT_WOL_STATIC_OP_EN |\
JL2XX1_SELECT_WOL_ENABLE)>;
jl2xx1,led-enable = <(JL2XX1_SELECT_LED_STATIC_OP_EN |\
JL2XX1_SELECT_LED_FUNC_MODE_EN |\
JL2XX1_SELECT_LED_POLARITY_EN |\
JL2XX1_SELECT_LED_BLINK_RATE_EN)>;
jl2xx1,led-func_mode = <(JL2XX1_SELECT_LEDO_LINK10 |\
JL2XX1_SELECT_LEDO_ACTIVITY |\
JL2XX1_SELECT_LEDT_LINK100]\
JL2XX1_SELECT_LED1_ACTIVITY |\
JL2XX1_SELECT_LED2_LINK1000 |\
JL2XX1_SELECT_LED2_ACTIVITY)>;
jl2xx1,led-polarity = <(JL2XX1_SELECT_LEDO_POLA_LOW |\
JL2XX1_SELECT_LED1_POLA_LOW |\
JL2XX1_SELECT_LED2_POLA_LOW)>;

jlaxx1,led-blinkrate = <JL2XX1_SELECT LED BLINK_RATE_MS>;
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reg = <0>;

b

}:/* USER CODE END eth1 */
Usercode #3308 :
FIK AKX
phy-mode = "rgmii-id";
max-speed = <1000>;
BIKLAK M
phy-mode = "rmii";

max-speed = <100>;

\\}b

st,eth-clk-sel; //{#F8 rcc B9 125M /& ETH_CLK125, MIfEREIZSH,
st,eth-ref-clk-sel; //{£F RCC clock instead of ETH_REF_CLK, WFR{EREZS#,

BeEAE 0BT git BN

ead of "origin/r
to publish you

11 be committed)
card changes in working directory)

Hdv, ic610.ioc XN E, tf-a T stm32mp25-mx.dtsi & ddr B B X, 84

REEFITEER, THEXE,
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Optee 1 kernel NX AT EBH M4
¥ & & B ic610\CA35\DeviceTree\ic610\kernel\stm32mp255d-ic610-mx.dts #
CA35/DeviceTree/ic610/optee-0s/stm32mp255d-ic610-mx-rcc.dtsi E &I E:\vmware\
—|T
£ Ubuntu2404 i :
Optee ™
cd optee-0s-stm32mp-4.0.0-stm32mp-r1-r0/optee-o0s-stm32mp-4.0.0-stm32mp-
r/
optee-0s-stm32mp-4.0.0-stm32mp-r1$ cp /mnt/hgfs/vmware/stm32mp255d-ic
610-mx-rcc.dtsi ./core/arch/arm/dts/
optee-0s-stm32mp-4.0.0-stm32mp-r1$ ./build.sh
RETHEREN
../../ic610-images/fip/fip-stm32mp255d-ic610-mx-optee-emmc.bin
optee-0s-stm32mp-4.0.0-stm32mp-r1$ cp ../../ic610-images/fip/fip-stm32mp2
55d-ic610-mx-optee-emmc.bin  /mnt/hgfs/vmware/
Kernel ~:
cd ~/ic610/src-ic610/linux-6.6.48/linux-6.6.48
linux-6.6.48% cp /mnt/hgfs/vmware/stm32mp255d-ic610-mx.dts arch/armé4/b
oot/dts/st/

B[R4 stm32mp255d-ic610-mx.dts
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linux-6.6.48%: ./build.sh

RETHREREN

linux-6.6.48%: ../../ic610-images/bootfs/

Image.gz stm32mp255d-ic610-mx.dtbh  stm32mp257f-dk.dtb  stm32mp257f-ev
1.dtb

BRBEDMEFRIERER st-image-bootfs-openstlinux-weston-stm32mp2.ext4

linux-6.6.48% cp ../../ic610-images/st-image-bootfs-openstlinux-weston-stm32m
p2.bootfs.ext4 /mnt/hgfs/vmware/

pect st-image-bootfs-openstlinux-weston-stm32mp2.ext4 N

fip-stm32mp255d-ic610-mx-optee-emmc.bin

S4B HE X HRERIEREBRE sdk v24.11.06-stm32mp255d-evk-v2\ T R 44,

B NEFET tsv IR update_eth1_images.tsv, MNERXH RS, 2o RRTERE,
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4.3 LIXMARFEEHEE
RFEHE

ifconfig -a

OEELIMERET S, WAKM. can. 49 AN K

canl

) fram

HKINRERELXA endl, & ethl BXEEEHMMIT, WSHM

£ ic610 TLAKKM K5 =48 endN,

WM& E endl MK ip

root@stm32mp2:~# ifconfig end1 192.168.1.10
root@stm32mp2:~# ifconfig end1 up

NEMAE: AMNTHX—FEE 1326 SFI/RIEVIELMAHEE  Tel: 0571-88800000
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root@stm32mp2:~# ifconfig end1
WTERRES ip U &I

root@stmiZmpl @ ~#

root@stm3Zmp2:~# ifconfig endl 192.168.1.10

root@stm32mp2 :~# ifconfig endl up

root@stm3Zmp2:~# ifconfig endl

endl Link encap:Ethernet Hwaddr C6:17:E2:72:F6:3F
inet addr:192.168.1.10 Bcast:192.168.1.255 Mask:255.255.255.0
inetd addr: feBO::cdl7:e2ff:fef2:T63F/64 Scope:Link
UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:86 errors:0 dropped:0 overruns:0 frame:0
TX packets:36 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
R¥ bytes:B480 (B.2 KiB) TX bytes:7079 (6.9 KiB)
Interrupt:69

BiRFH endl WO5 pc @I ME&ERE, pciniREFHFS ip #Buk 192.169.1.1,

LA
Cl? FEE

ek uallaia—

EREtEEE
ERE R, ST e AR i S,

BERE PR, DIFEaSHENE FRSIRERE

IP 53BC: =z
1Pwd ik 192.168.1.1
IPvd #E03: 255.255.255.0

DNS BES=85380:  Ez0(DHCP)

= DNS B8 mydomain.example
HlisE Intel
&=t Intel(R) Ethernet Connection (16) 1219-V

e 12.19.2.45
R MAC): E8-80-88-10-6D-E0

WRFH endl WO pc EEERFisBsHFTEINT:

AMILENTUPL oY

root@stm32mp2:~# [ 154.251452] stm32-dwmac 482c0000.ethl endl: Link is Up - 1Gbps/Full - flow control rx/tx
[ 155.274866] stm32-dwmac 482c0000.ethl endl: Link is Down
[ 156.303436] stm32-dwmac 482c0000.ethl endl: Link is up - 1Gbps/Full - flow control rx/tx

root@stm32mp2:~# ping -l end1 192.168.1.1
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root@stm32mp2 :~#
root@stm3Zmp? @ ~#
root@stm3Zmp2:~# ping

PING 192.

B4
64
64
64
64
64
B4
B4
B4
64

5 1C610 DSI MIPI E~EH 2 E

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

BRI -

e i =

PCim&a=

168.1.1 (192.
168.
168.1
168.
168.
168.
168.
168.
168.
168,
168.

from
from
from
from
from
from
from
from
from
from

192,
192,
192,
192.
192,
192,
192,
192,
192,
192,

FIER,

-I endl 192.168.1.1

168.

H

o
b bl b e e

1 1) from 192.168.1.10 endl:

icmp_seg=l ttl=128 time=0.

: icmp_seq=2 ttl=128 Time=l.
: dicmp_seq=3 ttl=128 time=0.
: icmp_seq=4 ttl=128 time=0.
: dicmp_seq=5 ttl=128 time=0.
: dicmp_seq=6 ttl=128 time=0.
: dicmp_seq=7 ttl=128 time=0.
: icmp_seq=8 ttl=128 time=0.
: dcmp_seq=9 ttl=128 time=0.
: icmp_seq=10 ttl=128 time=0.688 ms

TZ; iperf3.exe

20 D:\iperf-3.1.3-win64\1£1E iperf3.exe

5.1 1C610 BRI F A

IC610 X24F rgb.

AT A FMTH —FEES 1326 SFI/REMBMERE Tel:

lvds #1 dsi, HER

IXFRRER.

Cubemx6.14 3TFF ic610.ioc, LTDCIRERBI T,

746

56(84) bytes of data.

ms

10 ms

667
586
670
610
763
963
968

0571-88800000

ms
ms
ms
ms
ms
ms
ms

IC610 EVK AN BHFLKIES

47



lierda

il M i& IC610 EVK N B LI5S

Clock Configuration RIF
v Software Packs v Pinout
Q V| & LTDC Mode and Configuration :
B
=D = — = = Boot time: Runtime contexts:
VREFBUF O O O O
(TF-A BL2) (U-Boat) Cube
Timers > S =
Display Type RGBS88 (24 bits) - DSI mode v
Connectivity > Pisable
RGBE8S (24 bits) - DSI mode
Multimedia v GBBES (24 bits)
Rosss (o bis) -Dstmode 1
i asep. A35s  EEERN Asns [EREIE 2GB666 (18 bits)
BN 0P TEEUE=RNY (Linux) | (Cube l[RGEs55 (16 bits) - DSI mods i )|
v CSi O O O O GBS : hits)
IGB565 (16 )
O O O O O
DCMIPP O O O O
DSIHOST
v GPU O O = :
Configuration
v 1251 O O O O
v 1252 O O O O Reset Configuration
| | ] 1 .

@ Features

gm

v V03 O 0 o LTDC features
] O (| [} (|
A35S A35S M3INS
g g S g g Features  AJSROM 1) o)) [ESSSE (Cube)
LTDC_CMN O O O
g O O o d LTDC_LOL1 O O O
| | (| [} [} LTDC_L2 [} ] [}
C = = o = LTDC_ROT O O ]
v VDEC | O [
v VENC O O O
1% Accian tha faatiirae tn tha dacirad cantavte a ncinda arcace nahte ta tha carracnandina firam

RGB: f# A ltdc #k, Display Type o] 3Z#F RGB888. RGB666. RGB565. RGB332, %
B MERNZ gpio ERINEE, 21 PF6 NEMINEE LTDC_BO, EAZEIN T lvds. mipi
EFLAERB S gpio, DSI_mode

LVDS: CPU B# vds ERESBIESIM, A4 gpio, vds XIFHEE. WBERS,
FBBEBENRRE. £/H lvds EMEKE LTDC, LB LTDC FEIKEMR dsi BT, =8l
cubemx T RGB888-DSI mode, RGB666-DSI mode, RG565-DSI mode TER, FEEE
Hoh—FfBIT], Lvds £ cubemx 8 EM T, >%F Single Link 1 Dual Link, 287 cubemx T~

WEEEEILENT, Single Link 1 Dual Link EZ7£ usercode g &,
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Pinout & Configuration Clock Configuration RIF Project Manager
v Software Packs v Pinout
B LVDS Mode and Configuration :
Mo |
Multimedia e Boaot time Runtime contexts:
MBS A3BENS
& B (TF-A BL2) (U-Boot)
O
W CSl O
o o - LvDs stat{[Single Link -
DCMIPP O O ?SE\NEL .
DSIHOST ingle Lini
Dual Link
v GPU m] O
v 1281 m} O [m} O
v 1282 m] O [m] O
a] o o o o

Reset Configuration

] © GP|O Settings
m} ] 1] O O
[m} O o [m] O
] O o O O [ Show only Modified Pins
m] ] [} O O = .
[GP10 {510 litaom ] Reime |t~ Dosble {Delay ~ Dolay It [User L-{Modiied] |
L O O [m] O O
LVDS A35N__ Altern_. Nao pull . Low nia nia nfa nfa nfa nfa
v VDEC 0 o o LvDS: _ABN.. Atem.. Nopul.low na na na na nwa na
v VENC ] B B LVDS. n/a nia nia nia nfa n/a n/a nfa nfa m]
LVDS A3BN__ Altern__ nia nia nfa nia n/a nfa
LVDS. nia nia n/a n/a na nfa
Security > LVDS... n/a n/a n/a n/a n/a n/a
LVDS. nla nla nfa nla n/a nfa
Computing > LVDS.. nia nia nfa n/a n/a nfa
LVDS. nia nia nfa n/a n/a nfa
Middleware and Software Packs > 'LVDS. . No pull__ Low nla n/a nia n/a n/a nfa
Trace and Debug >
Powsr and Tharmal > .

Dsi: CPU B# DSI{ESi@E5|H, X35 mipi E/Ra14ME mipi i, EEER mipi &
hdmi & A2 hdmi £7=. DSI 2RiAEHR Command Mode via APB Interface Bl aJ{& 8 cpu

B dsi 5551/,

Pinout & Configuration

RIF Project Manager

v Software Packs nout

al ] fed DSIHOST Mode and Configuration :

O O O O O Baot time-
v USART u] u] [u] u] [m] A35 ROM Lo Aot
v USART2 0 8] ] (TF-A BL2) (U-Boat) it
+ USART3 O O O O O
o o o o = o DS\HD:{Cnmmand Mode via APB Interface | ~
USBIDR O O O [Disable
USBH_HS O O |V1deo Mods
= |Adapted Cammand Mode
d ommand Mode wi
Command Made via APB Intsrface
Multimedia >
& A355 AIBNS M33NS
O O O O
DCMIPP 0
DSIHOST features
GFU | /]
e o = - i | sorow | KBS Ao
v 1252 ] ] m] a DSI_CMN |
O O O O O DSI_TRIG 0O
LTDC DSI_RDFIFO 0
+ LVDS O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
+ VDEC O O O
v VENC m] O O

12| Assinn tha faatiras ta tha dasirad rantavts tn nravida arrase rinkts th tha rarrasnandinn firamwars and tn allow faztiras’ initiali
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5.2 dts 18 &

4

£ ic610 B9 kernel stm32mp255d-ic610-mx.dts TiEIT BB B SL B =,
#define display_value 1
//1:\vds B2j@1E 5 hdmi 2:mipi
Lvds dts 5,@& USER CODE R BT
#ifdef en_lvds
panel_lvds: panel-lvds {
compatible = "edt,etml0700z9ndha", "panel-lvds";
//enable-gpios = <&gpiog 15 GPIO_ACTIVE_HIGH>;

backlight = <&panel_lvds_backlight>;

status = "okay";

width-mm =<217>;
height-mm =<135>;

data-mapping = "vesa-24";

panel-timing {
clock-frequency = <72400000>;
hactive = <1280>;

vactive = <800>;
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hfront-porch = <72>;
hback-porch = <88>;
hsync-len = <40>;
vfront-porch = <15>;
vback-porch =<23>;
vsync-len =<20>;

b

port {
lvds_panel in: endpoint {

remote-endpoint = <&lvds_out0>;

#endif

panel_lvds _backlight: panel-lvds-backlight {
compatible = "gpio-backlight";
/1 P Pb7

gpios = <&gpiob 7 GPIO_ACTIVE_HIGH>;
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default-on;
default-brightness-level = <1>;
status = "okay";

b

enable-gpios = <&gpiog 15 GPIO_ACTIVE_HIGH>; A lvds {EaER4ISIH, HpikEN

lvds Ut s|IBOERERNT], % B & aJARE SLIREEH gpio HITIRE.
panel_lvds_backlight A lvds gpio EX#= 3Kz, BRI EEHE K gpio BIT],

M lvds BRBEXSHEEZF/UT:

width-mm =
height-mm = <
data-mapping = ™

panel-timing {

clock-frequency = <72400860>;
hactive = <12808>;

vactive = <8683>;

hfront-porch = <72>;
hback-porch = <88>;

hsync-len = <4@>;
vfront-porch = <15>;

vback-porch = <235;

vsync-len = <26>;

L ESHFBEERE \vds BREWEFMHEITIRE, data-mapping dJRFEHIEF MRS
linux 288 T X4 Documentation/devicetree/bindings/display/lvds.yaml #7547, FIKT
lvds #9 data-mapping,

Lvds dts  XN@& USER CODE KB T:

panel_lvds: panel-lvds {
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compatible = "edt,etml0700z9ndha", "panel-lvds";
//enable-gpios = <&gpiog 15 GPIO_ACTIVE_HIGH>;
backlight = <&panel_lvds_backlight>;
status = "okay";
#if 1 //G156HTNO2 15.6 inch
width-mm = <364>;
height-mm =<216>;
data-mapping = "vesa-24";
panel-timing {
clock-frequency = <71100000>;
hactive = <1920>;
vactive = <1080>;
hfront-porch = <75>;
hback-porch = <75>;
hsync-len =<10>;
vfront-porch = <5>;
vback-porch =<13>;
vsync-len = <5>;
b

ports {

NEMAE: AMNTHX—FEE 1326 SFI/RIEVIELMAHEE  Tel: 0571-88800000
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#address-cells =<1>;

#size-cells = <0>;

port@o {
reg =<0>;
dual-lvds-odd-pixels;
panel_lvds in0: endpoint {
remote-endpoint = <&lvds_out0>;
b
b

port@1 {
reg =<1>;
dual-lvds-even-pixels;
panel_lvds in1: endpoint {

remote-endpoint = <&lvds_out1>;
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&lvds {

status = "okay";

/* USER CODE BEGIN lvds */
default-on;

status = "disbaled";

vdd-supply = <&scmi_vddcore>;
vdda18-supply = <&scmi_v1v8>;

status = "okay";

ports {
#address-cells = <1>;

#size-cells = <0>;

port@o {
reg = <0>;
lvds_in: endpoint {

remote-endpoint = <&ltdc_ep0_out>;

AT A FMTH —FEES 1326 SFI/REMBMERE Tel:

0571-88800000
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port@1 {

reg =<1>;

lvds_outO: endpoint {

remote-endpoint = <&panel_lvds_in0>;
b
b

port@2 {
reg =<2>,
lvds_out1: endpoint {

remote-endpoint = <&panel_lvds_in1>;

/* USER CODE END lvds */

Dsi RERFERNRESR, BX dts b = panel_dsi BT,
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panel dsi:panel-dsige {
compatible = "radxa,display-8hd-adeo2”;
reg = <@>;
//reset-gpios = <&gpioz 8 GPIO ACTIVE LOW»; //spi8 used
f{reset-gpios = «&gpiol @ GPIO ACTIVE_HIGH>; //real gpio display error
vdd-supply = <&vdddo 3v3>;
vecio-supply = <&vdddo 3v3>;

backlight = <&panel dsi backlight>;
status = "okay";

panel_in _dsi: endpoint {
remote-endpoint = <&dsi out>;

3

panel dsi:panel-dsigé {
compatible = "rocktech,hx8399";
reg = <8>;
reset-gpios = <&mcp23817 13 GPIO ACTIVE LOW>;
power-supply = <&scmi w3v3>;
backlight = <&panel dsi backlight>;
status = "okay";

clock-frequency <1388548608>;

hactive <1888>;
vactive = <1928>;
hfront-porch = <35>;
hback-porch = <18>;
hsync-len = <5>;
hsync-active = <8>;
viront-porch = <4>;
vback-porch = <d»;
vsync-len = <23;
vsync-active = <8»;

panel in dsi: endpoint {
remote-endpoint = <&dsi_out>;
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53 FEmilln
FHUE X RS BINR R weston S, MTE:

STM32MPU OpenSTLinux™

1
/R
|
\

! ]
\ | \
[ \
\/ \
\ \
\ \
N \
/
\

¥ 11111

Thel ey il SEEo0

modetest -M stm T]&f drm HXT 2E L.
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=0 Bad=1

immutable range

1480 800 815

weston ui X
systemctl stop weston-graphical-session.service
EHFTFF weston ui:

systemctl restart weston-graphical-session.service

&£ modetest M B/~ R BY &FH & 55X [ wenston,
0 lvds:

systemctl stop weston-graphical-session.service

ATl FIMNTHX—FE 1326 SFI/REAMEXMERE Tel: 0571-88800000 59



lierda

il M i& IC610 EVK N B LI5S

modetest -M stm -s 32@41:1280x800

I [im] I'?II“,!fI“,I
, \||||||| Il
l

Mipi T~ :

systemctl stop weston-graphical-session.service
modetest -M stm -5 32@41:1080x1920

Hdmi T:

systemctl stop weston-graphical-session.service

modetest -M stm -s 32:1920x1080-60 -v
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6 1C610 BaIREHER
BEEVKHIE FF 5

M33 DBG
MiNi sim HOMI
A35 DBG - l m—

MIPI DSI § l

|EVBRFX

MIPI CSI

WIFI+BLE I MINIPCIEH

L ]

i -l
CAN‘*3/RS485/RS232 o020

BOOT SEL

"ENERRTENE

1.1 evk IEE@SRHE

N £ evk SEMIE, PWRIACK AEREO, | 12V2A, KE1ERTIBRAX

6.1 STM32CubeProgrammer &%

windows T XX o ST-LIERDAIC610 & M 3L & £ Il & B \ W #H \

71

SetupSTM32CubeProgrammer_win64.exe %%
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m S5TM32CubeProgrammer Installation Wizard

Welcome to the Installation of 5TM32CubeProgrammer 2.13.0

Step 1 of 9

STM32 ﬁ

CubeProgrammer

*

Starting STH22CubeProgrammer 2 12 0 installation

r’ The homepage is at: http://sw= st. com/en/development—tools/stm32cubeprog. html

life.augmanted

STMicroelectronics

I SPECITIC eXTelNal memorles

2.1 RRBMG LR

wEfillb: RN —FE 1326 SFI/RIAMBLMAEE  Tel: 0571-88800000
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!

i
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B sTM32CubeProgrammer Installation Wizard - >
ST Licensing agreement
STM-’."?_:'r'
Step 3 of 0 CubeProgrammer
Please read the following license agreement carefully: -
‘,’ SLAOQ4E Software license agreement Ll FI
life.qugmented F

SOFTWARE PACKAGE LICENSE AGREEMENT

Please indicate your acceptance or NON-acceptance by selecting “I ACCEPT™ or “I DO NOT
ACCEPT™ as indicated below in

the media.

BY INSTALLING COPYING, DOWNLOADING., ACCESSING OR OTHERWISE USING THIS SOFTWARE PACKAGE OR

ANY

PART THEREOF (AND THE RELATED DOCUMENTATION) FROM STMICROELECTRONICS INTERMATIONAL N.V,

SWISS

BRANCH AND/OR ITS AFFILIATED COMPANIES (STMICROELECTRONICS), THE RECIPIENT, ON BEHALF OF
HIMSELF

OR HERSELF, OR ON BEHALF OF ANY ENTITY BY WHICH SUCH RECIFIENT IS EMPLOYED AND/OR ENGAGED
AGREES TO EE BOUND EYV THIS SOFTWARE PACKAGE LICENSE AGREEMENT. b

T accept the terms of this license agreement.

O I do not accept the terms of thiz license agresment.

STMicroelectronics
i ‘@Ezevieus | quit
M\
2.2 =R
[ sTM32CubeProgrammer Installation Wizard - w2
Welcome to the Installation of STM32CubeProgrammer 2. 13.0 -
sTM32 U
Step 1 of O CubeProgrammer
i
Starting STHI2CubeProgrammer 2. 13. 0 installation
rl The homepage is at: http: //eww st. com/en/development—tools/stm32cubeprog hitml
1ife. augmented

STMicroelectronics

[ @ aie
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2.3 RRBMREK

[ [I] sTM32CubePragrammer Installation Wizard - K I
Informatien -
sTM32
Step 2 of © CubeProgrammer

Flease read the following information:

‘,I STM32Cube programming software for STM32 microcontrollers a~

1lifa.qugmented

Features

* Supports Motorola 519, Intel HEX, ELF, and

binary formats

Erases, programs, views and verifies the

content of the device Flash memory

Supports debug and bootloader interfaces:
— ST-LINE debug probe (JTAG/SWD)
= UART and USE DFU bootloader interfaces

Programs, erases and verifies external

memories, with examples of external Flash

loaders to help users to develop loaders for

specific external memories

Automates STM32 programming (erase, verify.

programming, configuring cption hytes)

Allows OTF memory programming

Supports the programming and configuring of v

STMicroelectronics

| @B.L'evious [ @'Eex‘t l i 6&1.1:11:

2.4 RRPMRE
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¥
[ sTMa2CubeProgrammer Installation Wizard - x
ST Privacy and Terms of Use
STM-':'-Z‘ﬁ
Step 4 of O CubeProgrammer

I | have read and understood the ST Privacy Policy and ST Terms of Use. I

Ays

1ife.augmented

ST int N.V (as data controller) collects and uses anonymous features usage
statistics (directly or by ST affiliates) when you use the application for the
purpose of continuously improving the application.

You can stop the collection of your features usage statistics when you use
the application at any time with effect for the future or update your
preferences via the menu

Help = User Preferences

STMicroelectronics

| ¢| Previous | $ Next _0 Quit |

2.5 RRBM2E

! [ sTM32CubeProgrammer Installation Wizard - * I
§TU32CubeProgrammer Imnstallatiom path
STM-':'-E'r'
Step 5 of 9 CubeProgrammer
Select the installatiom path:
‘,’ !d.| \Program Files\STHicroelectronics |\ 8TH2Cube | STH32CubeProgr ammer || Browse. . . |

STMicroelectrenics

| 'él};::nvieus | | $Eex‘t |_°-§uit |

Ynnrcan etnn tha callactinn nf ynnr fastoros neans statistice whan vnn naa
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2.6 RRBMREK

P mwenr CETIRTIY_ VNPT RN o arpnaw Eves 1

« A sTM32CubeProgrammer Installation Wizard S .
STU32CubeProgrammer Components selection ﬁ

! STM32

i Step 6 of 9 CubeProgrammer

Select the packs you want to install:

r Note: Grayed packs are reguired.
| ’
, . Core Files

life.augmented B STH22CubeProgrammey 454 64 NE
| E SigningTool and Eeygen 4. 97 B
| [#] smM32TrustedPackageCreator 53. 84 NE

Description

Core files

b Total space required: 635. 96 MB
I Available space: 124 GE

! STMicroelectronics

] | @E}:evieus IH @Eext | egui't |
£

2.7 RRPM LXK
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l ' ' ' ]
i Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that same
computers devices need in order to wark.

To continue, click Mext.

2.8 K&k
Device Driver Installation Wizard

Completing the Device Driver

:?\ Installation Wizard

The drivers were successfully installed on this computer. -

fou can now connect your device to this computer. i your device
came with instructions, please read them first.

Diriver Name Status

s STMicroelectronics (Win... Feady to use
% STMicroelectronics (Win... Feady to use
W' STMicroelectronics fush... Readyto use

FeRk Blie
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2.9 IXFZ3K5THY

[ sTM32CubeProgrammer Installation Wizard - X
5TM32CubeProgrammer Package installation
STM-’."Z‘?’I
Step 7 of 9 CubeProgrammer

Pack installation Progress.

kys

life.augmented Overall installatien progress:

—

STMicroelectronics
. T o . 1
‘ Previous |E |$ Wext i 0 Quit
-

IwF ST NAln Rasrhrta iea

210 BRBMG 2R
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[ sTM32CubeProgrammer Installation Wizard - *

§TU32CubeProgrammer Shortcuts setup
stz W

Step 8 of 9 CubeProgrammer

r ECIEE‘tE shorteuts in the Start—lemn
'I [l Create additiomal shorteuts on the desktop
Select a Program Group for the Shortcuts:

Accessibility () current user
Accessories @ ull users
Administrative Tools
Foxmail

Git

Haintenance

Nicrosoft Office .
Quectel Wireless Selutions Co., Ltd !
SharePoint l
Source Insight 4.0
Startlp

Swstem Tanl

T

STHicroelectronics | STHE2CubeProgrammer | | Defanlt

| @Eﬂwieus E *!ext |_° Quit |
211 BRRRERE
Clbe
amime
RETHEEMERRERNF R i , WEETT,
[ Usage statistics >

Help STMicroelectronics improve its products.
5T Int. M.V, (as controller) collects and uses anonymous features usage statistics (directly or by ST
affiliates) when you use the application for the purpose of continuously improving the application. You

can stop the collection of your features usage statistics when you use the application any time with
effect for the future or update your preferences via the menu Help -= User Preference.

For more details, please see our Privacy Policy and Terms of Use .

= B E EWET Ty e
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2.12 izf7 STM32CubeProgrammer

[} Connection Error

STM i.i

The server connection is not established.
CubeProgrammer

W F F
The network connection is required to download updates.
Please check your Proxy Settings.

Do not show this message again

O Cancel

2.13 izf7 STM32CubeProgrammer

T STM32CubeProgrammer &2 52 X

6.2 STM32CubeProgrammer $RE&

MTE, ARRREHNEESIH, BRBEWRELFN, T, WA otg RRENA

:_Et/

[OZTNOD

oM i  J

e

REAI

RENFRREHR LBWIREMIZR, FARENH LB/E OTG EFER pc, EHEFTR
BN usbh, RERIFTEFEEI USB IRE. M connect 4% ic610, 2 TE:

TR BEUNAENSEY usb EREN, WNHEEFNE

3%E# windows,
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MEETY USE 25 %

HIFIREE IS STMicroelectronics USB download gadget@Device ID /0x505, @Revision ID /0x0011, @Name /STM32MP255DAK Rev.Y, EEFMEE

O BB A

2R
Ubuntu 64 {5

||:|iafimizt¢§, ST

Not connected

fret NODFU.. ¥ | @

Serial number _
Oxdf11
No data to display . 0x0483

Address > | Size Data width | 32-bit w | Find Data 0x

Log Live Update Verbosity level (@ 1 2 3

11:47:16 : STM32CubeProgrammer AP ¥2.13.0 | Windows-64Bits /g

Target information

0%
- FIease CNecK vour rFroxy >etunas.

2.14 STM32CubeProgrammer JZ R & H\
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(] STM32CubeProgrammer - g 2

@ Data information

Data width | 32-bit ~  Find Data 0x
Port

Serial number

0x0483

No data to display Read U
ead Unprotec

TZEN Regression

Live Update  Verbosity level

+ STM32CubeProgrammer API v2.17.0 | Windows-64Bits
: UR connection mode is defined with the HWrst reset mode
USE speed : High Speed (480MBit/s)
Manuf. ID : STMicroelectronics
Product ID : DFU in HS Mode @Device |D /0x505, @Revision 1D /0x2000
SN : 003E003E4136500800373653 B oo
DFU protocol: 1.1 Target information
1 Board te-
14:02:57 : Device ID : 0x0505

=i “Open file” EEREGRFRE TH sdk v24.11.06-stm32mp255d-evk-v2\flashlay

out_st-image-weston\FlashLayout_ emmc_stm32mp255d-ic610-mx-optee.tsv

[ sTM32CubeProgrammer — a *
i o @ Data information Notic A9y n u X -}r\ ‘,’

Memory & File editing @ Connected
Open file

Address Size Data width Find Data

Partition Id Size Rig...
FSBL Ox1 256 KB RW
RSSE_FW 0xf3 256 KB RW
RSSE_BLOB 0xf5 128 KB RW
RSSE_PLUGIN O0xfé 96 KB RW
virtual 0xf1l 512 B R

Log Live Update Verbosity level (@ 1 2

RO T T DT PO TOTOE T
14:02:57 : Board
14:02:57 : Device ID = 0x0305

14:06:51 : UR connection mode is defined with the HWrst reset mode

14:06:51 : USB speed : High Speed (430MBit/s}

14:06:51 : Manuf. ID : STMicroelectronics

14:06:51 : Product ID : DFU in HS Mode @Device ID /0x505, @Revision 1D /0x2000
14:06:51 : SN : 003E003E4136500800373653

14:06:51 : DFU protocol: 1.1

14:06:51 : Board =

14:06:51 ; Device ID : 0x0305

i%+% FlashLayout_emmc_stm32mp255d-ic610-mx-optee.tsv fg =& “FTF”
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m Open file

; S ] <« sdk v24.11.08-stm32mp255d-evk-v2 > flashlayout st-image-weston

Hig v FEEE
® == - 5
& »

D FlashLayout emmc stm32mp255d-ic610-mx-opteetsv
. EISHRERRR

. 20251E
_ WEWE-IE:

— doc

> s WPSE

~ [

> B Windows (C3)

> e R (D)

DU

Q

IC610 EVK AR B LIS

T flashlayout st-image-.. @

O @
et =

2025/4/9 17:49

IZ4EE(N): | FlashLayout_emmc_stm32mp255d-ic610-mx-optee.tsv

- [ 112050 : Number of partitions: 14 - . .

FIF Q)
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=i “Browse” #E#% sdk_v24.11.06-stm32mp255d-evk-v2 FRERRR,

z STM32CubeProgrammer = O x

A

Memory & File editing @ Connected

Address Size Data width Find Data

Select Opt  Id Name Type P Offset Binary

- 0x1 fsbl-boot Binary none 0x0 arm-trusted-firmware/tf-a-stm32mp257f-ic.. =
- 0x2 fip-ddr FIP none 0x0 fip/fip-stm32mp257 f-1c610-ddr-optee-emmc. .

- 0x3 fip-boot FIP none 0x0 fip/fip-stm32mp257 f-ic610-optee-emmc.bin

P 0x4 fsblal Binary mmcl bootl arm-trusted-firmware/tf-a-stm32mp257f-ic..
Binaries path ‘ E:\stm32mp2\images\stm32mp25-ic610-revi\flashlayout_st-image-weston

Log Live Update Verbosity level @ 1 2

14:06:51 : UR connection mode is defined with the HWrst reset mode

14:06:51 : USB speed : High Speed (480MBit/s)

14:06:51 : Manuf. ID : STMicroelectronics

14:06:51 : Product 1D : DFU in HS Mode @Device |D /0x505, @Revision D /0x2000

14:06:51 : SN : 003E003E4136500800373653

14:06:51 : DFU protocol: 1.1

14:06:51 : Board o=

14:06:51 : Device ID = (x0505

14:09:21 : Read TSV File: E\stm32mp2\images\stm32mp25-ic610-reviflashlayout_st-image-weston\FlashLayout_emmc_stm32mp257f-ic610-optee.tsv
14:09:21 : Number of partitions: 14

= —

[ Binaries path X |MosT
—

¢ SWD

| < R « stm32mp2 > tsn-demo | sdk v24.11.06-stm32mp255d-evk-v2 > v C & sdk v24.11, P | =

|

| ma-  wEves =- 0 fon

| =R 3 = |Norm

" —

| &= . =5 iR E w3 Feb 0
—_—

]

{ a EIEen] + arm-trusted-firmware 2025/8/8 10:54

]

1 =R fip 2025/8/8 10:54

|

| 2025168 flashlayout_st-image-weston 2025/8/8 10:58 i

1

HemB-TEs

flashlayout_st-i

> s WPSEE

v 0 e

> E= Windows (C)

1> - FioEEE (D)

i s e

itz sdk v24.11.06-stm32mp255d-evk-v2

=g
| -] B

g
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WTERERN, = Dowload #iT T,

[ sTM32CubeProgrammer = ! X

@ Dsta information Notice

Address Data width Find Data

Select Opt  Id Name Type IP Offset Binary

- 0x1 fsbl-boot Binary none  0x0 arm-trusted-firmware/tf-a-stm32mp257f-ic.. ”
= 0x2 fip-ddr FIP none 0x0 fip/fip-stm32mp257f-ic6l0-ddr-optee-emmc. .

- 0x3 fip-boot FIP none  0Ox0 fip/fip-stm32mp257f-ichbl0-optee-emmc.bin

. P 0x4 fsblal Binary mmcl bootl arm-trusted-firmware/tf-a-stm32mp257f-ic..
< >
Binaries path E:\stm32mp2iimages\stm32mp25-ic610-revl

Log Live Update  Verbosity level L]

TSI T TEVRE T

14:06:51 : UR connection mode is defined with the HWrst reset mode

14:06:51 : USE speed : High Speed (480MBit/s)

14:06:51 : Manuf. ID : STMicroelectronics

14:06:51 : Product ID : DFU in HS Mode @Device ID /0x505, @Revision ID /0x2000
14:06:51 : SN : D03E003E4136500800373653 Target informa
14:06:51 : DFU protocal: 1.1

14:06:51 ; Board i

14:06:51 : Device ID : 0x0505

14:09:21 : Read TSV File: E\stm3Zmp2\images\stm32mp25-ic610-rev1\flashlayout_st-image-weston\FlashLayout_emmc_stm32mp257f-ic610-optee.tsv
14:08:21 : Number of partitions: 14

@ Data information Notice

— Memory & File editing

Address Size Data width Find Data

Id Name Type 1P Offset Binary
Ox1 fsbl-boot Binary none  0x0 arm-trusted-firmare/tf-a-stm32mp257f-ic.. =
0x2 fip-ddr FIP none 0x0 fip/fip-stm32mp257 f-ic610-ddr-optee-emmc. .
0x3 fip-boot FIP none  0x0 fip/fip-stm32mp257 f-ic61l0-optee-emmc.bin
0x4 fsblal Binary mmcl bootl arm-trusted-ftirmware/tf-a-stm32mp257f-ic.. _
Binaries path E:\stm32mp2\images\stm32mp25-ic610-revl m
Log Live Update  Verbosity level (@ 1 2
THTFRTT T ThE CECTMEGE=USET TS O pEME IO =WES LTS UTIS ST EXE
14:15:11: Size : 128.00 MB

14:15:11: Partition ID : 0x13
14:15:11 : Download in Progress:

[0 & -

14:15:55 : Time elapsed during download operation: 00:00:44.822
14:15:55 : RUNMING Program ...
14:15:55: PartlD:  :0x13

MEEFRRTETK, BEEKE emmc BshHA, k8 2HKkEF8 on ), EF LS
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RSN 5,
FATTIIIRF W 2SS 11 s e

7 YOCTO v24.11.06 FRFIEERE

yocto g :

cd /home/lsd/ic610/stm32mp2_yocto v24.11.06
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yocto MIRL 2R & :
stm32mp2_yocto v24.11.06% DISTRO=0penstlinux-weston MACHINE=stm32mp2
source layers/meta-st/scripts/envsetup.sh
BLEEBXBCE D BERNIT:
stm32mp2_yocto v24.11.06$ source layers/meta-st/scripts/envsetup.sh
U & TRMAY ubuntu2404 RN E L FASTMM yocto 78S, SUERMREIN, B

{$F source layers/meta-st/scripts/envsetup.sh B & yocto MR & /5 HEHRIFE T,

t-1fs iputils-ping libegll-mesa Tibgmp-dev Tibmpc-g

TLinux build

7O to ignore the WARNING (

nSTLinux build. ..

on’ and M
HINE BUILD C

You can now run 'bitbake <ima

N xr ,
\EEE
/LTSN .

TR0 R i h AU X 4T source layers/meta-st/scripts/envsetup.sh
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#81% weston 1%
build-openstlinuxweston-stm32mp2$ bitbake st-image-weston
miIF=ME tmp-glibc/deploy/images/stm32mp2/ FEM L EER:
st-image-weston-openstlinux-weston-stm32mp2.rootfs.ext4 A X Z %5
st-image-userfs-openstlinux-weston-stm32mp2.userfs.ext4
st-image-vendorfs-openstlinux-weston-stm32mp2.vendorfs.ext4
ERRR X IRiIFERS:
build-openstlinuxweston-stm32mp2$ bitbake -c populate_sdk st-image-weston
EMR N RIR R
tmp-glibc/deploy/sdk/meta-toolchain-openstlinux-weston-stm32mp2.rootfs-x86_64-t

oolchain-5.0.3-snapshot.sh

71 TSN FRRREE

7.1.1 X-LINUX-TSNSWCH ¥ B8
YoctoX-LINUX-TSNSWCH ¥ B&2— Yocto &, IR~ =8 Linux RZERFTH

MEIR, BTEENEERNEZMNEHLIAMRIRY, 27 BEaEhALRE, IZH:
1. EEEBEGIUARNMZBEIFNA TSN EREHZE;
2. BEBWEALUAMREEN, (XFRETHSW WERIME ) BARARE TSN B AR,

3. IBHEE TSN s B E T RE,
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FINBRT, Bt BERMNE Linux K1ThE, BHEUXNZEYEITTERER, @

%k TSNEETH,

7.1.2 Yocto %% X-LINUX-TSNSWCH

T & tsn RS

git config --global http.postBuffer 209715200

git config --global https.postBuffer 209715200

cd tm32mp2_yocto v24.11.06/layers/meta-st

git clone -b scarthgap

https://github.com/STMicroelectronics/meta-st-stm32mp-tsn-swch.git

git clone -b scarthgap

https://github.com/STMicroelectronics/meta-st-stm32mp-tsn-acm.git

cd../..
DISTRO=0penstlinux-weston MACHINE=stm32mp2 source
layers/meta-st/scripts/envsetup.sh
bitbake-layers add-layer ../layers/meta-st/meta-st-stm32mp-tsn-swch
bitbake-layers add-layer ../layers/meta-st/meta-st-stm32mp-tsn-acm
bitbake -c populate_sdk st-image-weston
mIFAE tsn HE TR REXERME tmp-glibc/deploy/images/stm32mp2/

st-image-weston-openstlinux-weston-stm32mp2.rootfs.ext4
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7.1.3 Kernel f£&E tsn fHXINEE
£ kernel RIS AR T :

linux-6.6.48% source
/opt/st/stm32mp2/5.0.3-openstlinux-6.6-yocto-scarthgap-mpu-v24.11.06/environme
nt-setup-cortexa35-ostl-linux
linux-6.6.48% make menuconfig

fFERElA TR EIN:

[*] Networking support --->

Networking options --->

[*] QoS and/or fair queueing --->

<*> Credit Based Shaper (CBS)

<*> Time Aware Priority (taprio) Scheduler

<*> Multi-queue priority scheduler (MQPRIO)

[*] Actions --->

<*> Traffic Policing

<*> Generic actions

<*> Redirecting and Mirroring

<*> SKB Editing

<*>Vlan manipulation

<*> Frame gate entry list control tc action
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IC610 SDK kernel FEXRENFERE LARBLEIN, It LEEZFHBEE KR,

8 IC6T0 TSN

8.1 IC610 TSN BHEORIR
IC610 #Z /0 CPU 8 stm32mp255d, % 2 BTFIKLAKRK, B 2 BEAKMIIZHF tsn

Theg,
8.2 TSN WL E AKINEEN
TSN (B E8URMLE) 2—Z25 IEEE /R ERANES, CEYERENARZ £, S
NEIS R EENEEN . LA UARME E, XBHSHERAE (NN SBEE)E
L BRERIES. NRARSHE) MSENEAERAE (WSHER. MILE) T

DUHEFEEARATR. SMAERRELSERSERFTHUMNERIR, FHRIERBEEEMEF.,

8.21 w#ES

IEEE 1588 MY 2—MEEI BN (PTP), BTFRALSHENME TN, EFEN
b, ERRREHERERHETHMICER, ANSPHFRERHE-—NNEELE, HRE
ENHREY, FEERTNEMEHRE.

ERBHENE:

ETWEHME (0t AMEERE, ZahEd]) MREMSE (ML)
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AEPHARSEDR, BE—ISH (WERSLVEE, RITRIRXEMIE) 2EH

BRITEEXEE, ATHENS. WEZHNRREDI.

8.2.2 ¥iERERREER

TSN B F R E EM R 2 H1Y S IEEE 802.1Qav. IEEE 802.1Qbv. IEEE 802.1Qbu.
IEEE 802.1Qch & IEEE 802.1Qcr, Edh, IEEE 802.1Qbv XA HXHIHNEIRAE, RE
BAERVBINBIRITES, FELNERNEERINLEE, YA best-effort IR RN

BHEMBTE, ATHBEBESRRMIENBSERER—MEPER, FiHARAEN

RHI,
i TSN
F . | t_max
| |
| |
I |
% I |
|
I |
E ] |
H 1 I
g : I Best Effort Ethernet
1 |
I : Mot max |
|
|
L
BaE
e [EHAn »ie REHAn+1 »
| | :
| : : | |
— IR s R e B —ie g ———————»
: | : ! |
1
VLAN 2 VLAN 2 :
| VLAN 3 VLAN 3
|
: VLAN 0,1,4,5,6,7 VLAN 0,1,4,5,6,7
|
L e HBREHTHA o WEdE HEaRhTs !
ewm tetd e | T sy
| | 1 | 1
| 1 1 | 1
IEEE 802 1QbvaTists & '
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TSN BEHERERREETR, EBREHENLESNEREE, WERXBIEENE
EEREXENM, B, REEEABLSHNENR, BHIORTREIR, Re® oM AN
R, BREMLEFIRENSNEFIREN TN, REXBWSHIERET, T ZNATIW

Bz, MEEF. BB REXSSLHEN o) Fe it E KNS 19U

8.2.3 FUEMELERAR
SHHIEEHTINMERSHNART ZERITNEERNNEY, BNCEESTEN
HUREHNLE], DMERXT RART S . 4R RN S Ry 2 /)8R, SRR IN AL

Z ML %2, IEEE 802.1Qci. IEEE 802.1CB &% IEEE 802.1Qca BF LI TSN X A E B

ok
REo

®

Hiziar

o

® ©

I{EEE 802 1 CB_{ fEFEE
IEEE 802.1CB ALAKMIBMNEL R, BIENZNRERZZFN IR RFDTEND
HIEWHTFRIRSHNES, HFEENMBRANEMPREFZDERILESF N, BFRNE

— M HIRWIERE, JAXPLEATHRESENEZEER, BoRER T IREWEEM D
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BRROMER NG EREISE, RESME0]EM.

8.24 BREXE

TSN BB EE F MY EHE IEEE 802.1Qat #/MXF0 IEEE 802.1Qcc #MY., IEEE 802.1Qcc
2 IEEE802.1Qat MY B3R,

IEEE802.1Qat BIIR T BE i, MRIEMAY B IRE KA o] BN 45 5 IR i is EEUR EAIE
#l, REZFEHESNEFEFRLZ G ZHIFEZERRBNAERNET R, WRIEERERS
EREE AR ENNE R,

IEEE 802.1Qcc ME—FHY BAEFAMAHGARBEEAR, FHRIEREMRES

Mo ZAF THRERRBRENEEAZEMIW ST, EMISRABRSRE,
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8.3 IC610 TSN PPS demo
BCEEVKRE - F N A

M33 DBG
mint_sim HOMI

BEUBAX

MIPI CSI

WIFI+BLE T MINIPCIE# 8 ’ o IR
L]
Mi D) w=nd
CAN*3/RS485/RS232 on_3 LVDS
BOOT SEL
‘SR ARFRE

2 MRFEREBRBEGE, type-c &IEH A35 DBG,pc i EHIKOS, secureCRT = HAb
BT EO, 2 MRFIET ETH2 EEN L,
RF1:
ifconfig end0 192.168.1.10
ptpdl-m-iend0 &
date -s "2025-9-1911:11:11"
date
RF 2:
Ifconfig end0 192.168.1.11

ptpd4l-g1-iend0 -s&
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date -s "2024-8-8 8:8:8"

date

2 MR FIRIELT:
phc2sys -s end0 -c CLOCK_REALTIME -w
B date B A ST E

NEEHES:

W OSZ5F pps #itt, BC&E gpio N pps WAL, 2 MrRFEEE pps, TJBERKSRESR
RILRMEREENEREZ, Wi HNWNT:

37 1B pps Bt SID, KSREUE 2 MRFIRE.

DOEN

e TR
4 Rl b L : .

M -

RN ERN NN SN

L] L | L] L [ 4 4 L] L

£ L L L KX LR 2

NEENEEZR
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B ERFER:

AT AR ER . ST-LIERDA _IC610 &ML a5l 258 \video\ptp BY &P [EF.mp4

8.4 I1C610 TSN RTSP demo

8.4.1 EHIBITHIR
1. &ENR: EE mipi B&S (MIPIDSI ) | 83K (MIPI CSI), MZEZE KM O ETH2
2. BWIR: & mipi BE (MIPIDSI ) . B1&3L(MIPI CSI), MZEZ LRI M O ETH2

IENER
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BCEEVKIRIE EF N A

M33 DBG
mint_sim HOM

AFRT use DRD

USB HOST*2

MIPI CSI

WIFI+BLE T MINIPCIEM 4§
L]
Micro_5D ===+

BOOT SEL

LVDS

CAN"3/R5485/R5232
‘HHERRTRE

2 MRFIEREEBRBIGE, type-c &i3EE A35 DBG,pc iImEEH RS, secure crt S EAD R

T e,

8.4.2 IR &8 1

root@stm32mp2:~# camera-tsn.sh receive

C; 12min ago

no pr killed
AUSED .

-Wayland-WARNING **: : could not bind to zwp_Tinux_dmabuf_v1

nd-WARNING **: : Could not bind to zwp_linux ibuf_vl
ROLL ...

8.4.3 KiIXtREN

root@stm32mp2:~# camera-tsn.sh send
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FREEELEIFS LMAERNMEI MO, WRERIRFSWIR, EBRAMIESR

UTC; 2h 18min ago

: Could not bind to zwp_linu

: Could not bind to zwp_linuw

root@stm32mp2:~# camera-tsn.sh iperf3

FE iperf3 |, BERBELUKEEGLERE, HWIRMMENIZR, R, KF

/ drops

root@stm32mp2:~# camera-tsn.sh tsn_on

FFIE tsn cbs & IWis B RASURIKE R

root@stm32mp2:~# camera-tsn.sh tsn_off

XA tsnchs #HWinBEEMMAENIE X, Kl

’h 22min ago
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root@stm32mp2:~# camera-tsn.sh tsn_on

BIXRFHE tsn chs & Win FSMSURIKE R

O &SR ST-LIERDA_IC610 &M Lk yIIE 8 \video\tsn R ER.mp4

9 1C610 MIPI CSI &5t

9.1 B&LIKDHA K
Cubemx6.14 #TFF ic610.i0c, 7 evk BB L ov5645, tHHEBEGERE csi /D& IKE],

| — EeH] DCMIFE Mode and Configuration

v USART1 O O O O O Boot time Runtime contexts
« USARTZ O O O A5 ROM i M?3:S
v USART3 O O O ] O 1ux) L,e
O O O =] O O
USB3I0R 0 ] 0 DCMIF'F'ICamera Serial Interface V|
USBH_HS E] O Pipe 0
O Pipe 1
Pipe 2
Multimedia ~ HFpe
- A3ES \35NS
A35 ROM
(TF-A BL2) IeESI=S] (Linux)
v C8l [m] [m] ] O
O [l ] m| O
maoowre | a | m | = =
DSHOST ¥
v GPU O O Configuration
v 1251 O O o O Reset Configuration
v 1252 [m] O ] O
O O O O O & Parameter Settings | @ GIC Settings
LTDC /] Warning: This peripheral has no parameters to be configured

Csi REIKTNEINER LRECER T, BEMIREAR sdk FAF,
BEIZHISI0 2, RIFLFREHIRITERE i2c B, 7K evk EEJAE L i2c 8

i2c4, £ gpio 8 PD10. PD11,cubemx ix{HAE i2c4,
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| LY f S 1
7/ AT IC610 EVK BN B A1 S
Pinout & Configuration Clock Configuration RIF B
w Goftware Packs » Pinout
f.@} 12C4 Mode and Configuration :
[} [E] Boot time: Runtime contexts:
A35S M33NS
R T T S o Rl
v 12C2 O =] O (] I | I! = 2 |
O O O 3 O ZC12C i
L
T ———
O O O | O
O m} [} O 0
v 12C7 ] O O
12C8 O m} m} O Configuration
O O O | O
O O O ] O @ GIC Settings | @ DMA Settings GPIO Settings
O O O O O
+ LPUART1 O O [m] O Search Signals
O O O [m| ] O sarch (Cir Os
O [m} [} O [}
5 = = = = = [P Jsgnal [ C_JGP10 JGPIO ias | Retme|mer —[Doubl[Deiay—{Delsy.|
O 0o 0 O PD10  [2C4_... A35NS Altern._. No pu_.. Low nfa n/a n/a n/a nfa n/;
C4____ A35NS Altern_. No pu_. Low n/a n/a n/a nfa nfa n/:
SDMMCT [m] O
v SDMMC2 [} | O

IR E = /5 S5 GENERATE CODE, BNEJ & dts,

o ] pd

SHo X0 QX Gy

Tools

il
(5]

iLE Pinout view g ystem view

"k

KRB ENTRE, B EHH
ic610\CA35\DeviceTree\ic610\kernel\stm32mp255d-ic610-mx.dts
A% csi 1 demipp K i2c4 T

FEUAT KR ARINEXEEERENT,

&Csi {

status = "okay";
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/* USER CODE BEGIN csi */
vdd-supply = <&scmi_vddcore>;
vddal18-supply = <&scmi_v1v8>;
ports {
#address-cells = <1>;
#size-cells = <0>;
port@o {
reg =<0>;
csi_sink: endpoint {
remote-endpoint = <&0ov5645_ep>;
data-lanes =<0 1>;
bus-type = <4>;
b
b
port@1 {
reg =<1>;
csi_source: endpoint {

remote-endpoint = <&dcmipp_0>;

b

AT A FMTH —FEES 1326 SFI/REMBMERE Tel:

0571-88800000

IC610 EVK AN BHFLKIES
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fil Wik
};
b

/* USER CODE END csi */

&dcmipp {

status = "okay";

/* USER CODE BEGIN dcmipp */
port {
dcmipp_0: endpoint {
remote-endpoint = <&csi_source>;
bus-type = <4>;
b
b
/* USER CODE END dcmipp */

b
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&i2c4 {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&i2c4 _pins_mx>;

pinctrl-1 =<&i2c4_sleep_pins_mx>;

status = "okay";

/* USER CODE BEGIN i2c4 */
0v5640: ov5640@3cC {
compatible = "ovti,ov5640";
reg = <0x3c>;
status = "okay";
clocks =<&clk_ext camera>;
clock-names = "xclk";

clock-frequency = <24000000>;

DOVDD-supply = <&0ov5640 vdddo_1v8>;
AVDD-supply = <&ov5640 vdda 2v8>;
DVDD-supply = <&ov5640 vddd_1v5>;

rotation = <180>;
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port {

ov5640 _ep: endpoint {

clock-lanes = <0>;
data-lanes =<0 1>;
remote-endpoint = <&csi_sink>;
link-frequencies = /bits/ 64 <594000000>;

b

b

/* USER CODE END i2c4 */
SFAEFEEL, HITIEL csi T remote-endpoint = <&ov5640_ep>; B1T],

B kernel T{EAEE&SLIKEN CONFIG_VIDEO 0V5640, S RmIFDEMEGITETRTFF

BIRP.
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9.2 HFEEME
BRI, TN B RN SE R

/usr/local/demo/application/camera/bin/launch_camera_preview _mp25.sh

AN E AR SL OB S TR
/usr/local/demo/application/camera/bin/launch_camera_control_mp25.sh

AR AN ov5645

case "$sensor_subdev" in
*10v5640")
#0V5640 only support 720p with raw-bayer format
SENSORWIDTH=1280
SENSORHEIGHT=720
#0V5640 claims to support all raw bayer combinations but always
output SBGGR8_1X8...

sensorbuscode=SBGGR8_1X8

*'ov5645"")
SENSORWIDTH=1280

SENSORHEIGHT=720
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sensorbuscode=YUYV8 2X8
*"imx335"%)
#IMX335 expose both RGGB10 and RGGB12 however only RGGB10 can
work on CSI 2 lanes
sensorbuscode=SRGGB10_1X10
main_postproc=$(media-ctl -d $DCMIPP_MEDIA -e

dcmipp_main_postproc)

#Enable gamma correction

val2-ctl -d "$main_postproc" -c gamma_correction=1

#Do exposure correction continuously in background

sleep3 && while : ; do /usr/local/demao/bin/dcmipp-isp-ctrl -i0 -g >

/dev/null ; done &

main_postproc=$(media-ctl -d $DCMIPP_MEDIA -e

dcmipp_main_postproc)

#Enable gamma correction

v4l2-ctl -d "$main_postproc" -c gamma_correction=1
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#Do exposure correction continuously in background
sleep3 && while : ; do /usr/local/demo/bin/dcmipp-isp-ctrl -i0 -g >

/dev/null ; done &

10 1C6T10 Al
10.1  YOCTO T Al FRINEEE
10.1.1 X-LINUX-Al ¥ B8
X-LINUX-Al 2—FRZHEHNFRREE, TAATERMNEITIE,
EE—1NRENESES, EF OpenSTLinux WA AARBEBIEEERMNBEIZATES
RRNARER, BEB—THRA:
1. STM32 MPU F&MR—IAT, Al fERTTE
2. MEMREET ST FEBH Linux RITIR
3. BERTHTHEREZERE Al fELR
4, RHMERTF MPU 89 Al BREENKXNETE
5. X¥Ed Python 1IBE K Al #2228 Python APl RERSCEI A A R A I 1t
6. 2t C++ APl LUBZEIRAN S IERER A &K
7. REEIMUNFFEBRRDRZIERE, XFEXEABERFTEFANE
8. @Y GitHub LA Yocto meta-layer Fz33fT

NEMAE: AMNTHX—FEE 1326 SFI/RIEVIELMAHEE  Tel: 0571-88800000 99



lierda

il M i& IC610 EVK N B LI5S

Al frameworks and Apps

Could be run on STM32MPx
hardware

Software expansion package
“ Address artificial intelligence
° applications on STM32MPUs

Application
frameworks

Embedded processing

Linux applications can be run on
ARM Cortex-A (with hardware
acceleration if supported)

OpenSTLinux Distribution
Delivered for OpenSTLinux

5
H

Linux
Kemel

Pure software component

Open-source component relying
on STM32MPx hardware
capabilities

"4 STM32MPU

Compatible with the
STM32MPUs

OpenEmbedded meta-layer
(0) Provide Al packages on top of
the STM32MPx Distribution

openembedded

All-in-one solution
All needed packages to bring

package Al on the edge
. =, 1estand Support
Accessible ) Tested and approved on

GitHub Delivered under GitHub STM32MPU discovery kit and

evaluation boards

FRHE STM32MPU ZFIBIARE, X-LINUX-Al ZFEMHLMELIERTT (NPU) . BEL

HBHIT (GPU) T Cortex-A RZ (XEFE2%12) EHITEEIZE, AEZEY MPU IR

STAI_MPU API

Al framework

CpervX. € TensorFlowlite  $i7 D\1x

Matwork Binary TensorFlow Lite ONNX model
Al model WPE Graph (.nb) madel [.ilite) (-onnx)

Coral

Execution engine NPU GPU CPU EdgeTPU CPU
STM32MP25x [ v, v, v

Series Ak SIS NA  NA v v .
STM3ZMP13x [ TN VY \/ v v

B AIMERFTTAEERN:
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F i a X-LINUX-Al framework for OpenSTLinux

J Application code examples @ p Al Framework User.gpace
T Pl | Rl wamy e | e TR
OpenSTLinux ©® — | — = MK runtimo
Expansion packages = =
Tools
X-LINUX-AI tool suite
Neural Network benchmark
B oy S e —
Integrated by ST - e
STM32MP2 STM32ZMP1 Hardware
. From community
- Hardware @
X-LINUX-Al 73515175 ONNX | Tensorflow Lite . OpenvX ,
ST Al MPU HEZREEM N :
STAI_MPU
input data output resulls
== Common C++/Python AP
CperVX. | |4 TensorFlowLite| | v ONNX
Cencagin am
NPU/GPU Eddge Carten® -A
TRU
10.1.2 Yocto T4&iE X-LINUX-AI
~/stm32mp2_yocto v24.11.06% cd layers/meta-st
stm32mp2_yocto v24.11.06/layers/meta-st$ git clone
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https://github.com/STMicroelectronics/meta-st-x-linux-ai.git -b v6.0.1
stm32mp2_yocto v24.11.06/layers/meta-st$ cd ../..
~/stm32mp2_yocto v24.11.06% source layers/meta-st/scripts/envsetup.sh
~/stm32mp2_yocto_v24.11.06/build-openstlinuxweston-stm32mp2$ bitbake-layers
add-layer ../layers/meta-st/meta-st-x-linux-ai/

build-openstlinuxweston-stm32mp2$ bitbake st-image-ai-npu

RIFTTAEEM
st-image-ai-npu-openstlinux-weston-stm32mp2.rootfs.ext4
st-image-ai-npu-userfs-openstlinux-weston-stm32mp2.userfs.ext4

st-image-ai-npu-vendorfs-openstlinux-weston-stm32mp2.vendorfs.ext4

10.2 1C610 NPU

& /Y, VeriSilicon GC8000UL - TensorFlowLite - ONNX - Linux NN, 900 MHz B¥ a3k 1.35

TOPS &17,

10.3 Al lmage &%

Al B1gIERE N sdk v24.11.06-stm32mp255d-evk-v2
2 1.2 (STM32CubeProgrammer BREBER ) HARRELR, KR tov HIEEF

FlashLayout_emmc_stm32mp255d-ic610-mx-ai-optee.tsv
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L] STM32CubeProgrammer & -

@ Data information Notice 1",0. 'i n X ‘}’\' m

Address Size Data width Find Data

. Opt Id Name Type IP Offset Binary
0x1 fsbhl-boot Binary none 0x0 arm-trusted-firmware/tf-a-stm32mp255d-i... ~

0x2 fip-ddr FIP none 0x0 fip/fip-stm32mp255d-1c610-mx-ddr-optee-...
0x3 fip-boot FIP none 0x0 fip/Fip-stm32mp255d-ic6l0-mx-optee-emmc. . .
0x4 fsbhlal Binary mmcl bootl arm-trusted-firmware/tf-a-stm32mp255d-i...
fshla2 Binary mmcl boot2 arm-trusted-firmware/tf-a-stm32mp255d-1i...

0x6 metadatal FWU_MDATA mmcl 0x00080000 arm-trusted-firmware/metadata.bin

EEIEIESE
o
%
-

Dosd Lmokadakad. LA MAATA el DaONANOAANA . toictnd Eimmnna fmotadata bhin

Binaries path

E\stm32mp2\images\sdk_v25.06.11-stm32mp255d-evk-v2

Log Live Update  Verbosity level (@ 1 2 3

14:29:19 : USE speed : High Speed (480MBit/s)

14:29:19 : Manuf. 1D ; STMicroelectronics <§
14:29:19 : Product ID : USB download gadget@Device 1D /0x505, @Revision ID /0x0011, @Name /STM32MP255DAK Rev.Y,

14:29:19: SN : 004100484236500E00333258 Ea
14:29:19 : DFU protocol: 1.1

14:29:19 : Board

10.4 Al demo it
10.4.1 E& 453 image classification

ZOER:  XEKERZTA?

ESHR: AEKBABRR, BEBEHMEREFTIENXER PBE—" (4, 5H.
B, RE. ¥E) . XEREMERSEZANTENIEES.

MEBEER. —PE—fRE (Label) M—1PEEE (Confidence Score) .

BlF:. WA—KENER, REEE " (BEE 99%) .

ZHER - AlexNet, VGG, ResNet, EfficientNet &,

SREREBEA X ES:

/usr/local/x-linux-ai/image-classification/models/mobilene/labels_imagenet 20
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12.txt

BB, RAXEBRXEBFIRA:

/usr/local/x-linux-ai/image-classification/launch_bin_image_classification.sh

Lys

(7]

disp.fps:

30.3 fps
inf.fps:

76.9 fps

inf.time :
13.0 ms
accuracy :
20.3%

Ctrl+c B2 %, accuracy hEEEHE.

A Al ¥iN o =i R
/usr/local/x-linux-ai/image-classification/models/mobilenet/testdata/ R E F :

/usr/local/x-linux-ai/image-classification/launch_bin_image_classification_testda

ta.sh
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Lys

=

(]

inf.fps :
83.3 fps
inf.time ;
12.0 ms
accuracy :

91.0 %

10.4.2 YK Object detection

BOEf: "BREEHA? BIERE? "

EESHER . AMEREERPIMEREHA (9X) , EERBHAE (Bounding Box)
BHRHEMESMAENNLE, —KERPEEEZ TR,

BMHER: STARE (BMERYIRERT) , UEREMEMY AL ERFE.

B+ WA—KERE, RERHZME, oiird [RE" . “TAT . "B F,

ZEEa: R-CNN £3%l, YOLO, SSD, RetinaNet &,

SRRE EEXFNXREE:

/usr/local/x-linux-ai/object-detection/models/coco_ssd_mobilenet/labels_coco

dataset 80.txt
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BERLXERMAIARN :

/usr/local/x-linux-ai/object-detection/launch_bin_object_detection.sh

= =
/usr/local/x-linux-ai/object-detection/models/coco_ssd_mobilenet/testdata :

/usr/local/x-linux-ai/object-detection/launch_bin_object_detection_testdata.sh

dog 89 8%

inf.time :
26.0 ms

10.4.3 &EAhit pose estimation
OaE: "B ARNXBIDERE? NEEE2EFN?

ESER . REGIMMPAE (EY. ) KR (Keypoints) , WATER.
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BE. FE, HFEEXERKNESRER, NMEBREARNESMHIE,
MHER: —HXBREEER (x,y) REEEXE,
A SfERR. ANRE. KB, SIEFIES.

ZH755%:  OpenPose, HRNet, MMPose %,

BELEA
/usr/local/x-linux-ai/pose-estimation/launch_python_pose_estimation.sh
H3x/usr/local/x-linux-ai/pose-estimation/models/yolov8n_pose/testdata:

/usr/local/x-linux-ai/pose-estimation/launch_python_pose_estimation_testdata.s

£}
inf.fps:

66.2 fps
inf.time :

151 ms
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10.4.4 EX S E| Semantic segmentation

ZoaE:  "BRPNEMEBTH R

EEHR: NERBETEREANSE, ABRPNE—MEIRIT L1 EFIRE. ©
AP E—EFINARILE, RXOMEREHZEH,

BELER. —kEHABRRIHEBHOSEEEE (Segmentation Mask) , EdhEME
RNEEeXREEH,

BlF: EEMBRF, BEK. XZ=. WA, TA. EREE—MERIRDBXOFEK,

ZBEA . FCN, U-Net, Deeplab &%I%,

SREREBEAFNXRES:

/usr/local/x-linux-ai/semantic-segmentation/models/deeplabv3/labels_pascalvoc.txt
S)ayiieea
/usr/local/x-linux-ai/semantic-segmentation/models/deeplabv3/testdata
/usr/local/x-linux-ai/semantic-segmentation/launch_python_semantic_segmenta

tion_testdata.sh

FEaE, EREEER, BREREETRERR.

10.4.5 ARIRBI face recognition
OEE:  "XEKEEWE? T HE "XWEKRER—TAL?
EEHR: XR—NMENBEFMNES, EEEE2MNTE:

AR (Face Detection): £EFHHEMEARNVE (BRRUEFES) .
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AR5 (Face Alignment): RIEARNAE, FRE. BKEEXERXITT,

YSAEREN (Feature Extraction): EHREMNZE XN FEHAREGRERA— NS HDN.
BEEXSERNFEME (Feature Embedding) ,

$SAEPCAC /AR B (Matching/Recognition): LEERE MR SHNBINE, RHEKMESE
B—DA (111 WIE) NAEFEEFERERLENS S (1T:NIR7) .

NA: FNES. NERR. RREE. 21z E,

BARE R RFE

/usr/local/x-linux-ai/face-recognition/models/facenet/testdata/
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